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THE§RESTORATION OF THE APPARENTLY 
DROWNE 


Untm the year 1857 the Royal National Life Boat Institution 
circulated at its lifeboat stations the rules of the Royal Humane 
Society for the “ Restoration of the Apparently Drowned.” In that 

ear, however, those rules having been publicly repudiated by the 
distinguished physiologist, the late Dr. Marshall Hall, whose views 
were also adopted by numerous other medical men, the committee of 
the Institution felt that they could no longer incur the epee pe | 
of issuing rules the correctness of which was thus disputed ; and not 
being a medical body, they decided to ask the opinion of the 
medical world. They accordingly had the rules of the Humane 
Society and those of Dr. M. Hall printed side by side, and the two 
were forwarded not only to all the public medical bodies in the 
United Kingdom, and to a large number of private medical men, 
accompanied with the request that they would favour the Institution 
with thelr opinions on the relative value of the two systems; but 
they also sent them to the different maritime Governments of 
Europe, and solicited the opinion of their medical authorities. 

The result of this extended inquiry was so almost exclusively 
in favour of the plan of Dr. Marshall Hall, that the committee 
of the Institution had no choice but to issue at its stations on the 
coast a new code of rules in accordance with that system. 

The committee felt the inconvenience of having two conflicting 
systems before the public, and they would willingly have been 
spared the apparent interference in a field of labour that had been 
hitherto exclusively occupied by a sister society ; but as that society 
still adhered entirely to its own system, they were compelled to act 
independently of it. 

The leading feature of the rules recommended and issued by the 
Humane Society at that time was the restoration of warmth to the 
body, and preference was to be given to the warm bath as the vebi- 
cle to restore it over all other means, whenever it was obtainable, 
the patient being conveyed to the nearest dwelling in the first 
instance. 

The distinguishing principle, on the other band, of Dr. M. Hall's 
system, which he named the “ Ready Method,” was the restoration 
of natural breathing in the first instance before promoting the circu- 
lation of the blood; and he proposed a novel mode of artificial respi- 
ration. He also pointed out the importance of treating such cases 
instantly, on the spot, in the open air, and likewise adopted a dif- 
ferent position for the body in the first instance, placing it on the 
stomach, with the face downwards, instead of on the back, as recom- 
mended by the Royal Humane Society. Healso highly disapproved 
of the use of the warm bath, except momentarily, as an excitant, and 
then only under the superintendence of a medical man, 

In advocacy of these changes Dr. M. Hall stated:—Firstly, that 
prompt action was of the utmost importance—loss of time being often 
loss of life. Secondly, that the body should be placed, in the first 
instance, with the face downwards, to admit of the escape of water 
or other fluids from the lungs, which would otherwise impede or 
prevent respiration. Thirdly, that if the blood circulated through 
the body, warmth being imparted to it, without its being reoxidised 
by contact with fresh air in the lungs, on reaching the brain it would 
necesssrily produce asphyxia and death, and that, therefore, the 
efforts to restore warmth must not be in advance of those to induce 
respiration, and that the placing the patient in a warm bath was 
especially injurious. 

To re-induce respiration or natural breathing. Dr. M. Hall then 
proposed to imitate it artificially by a rotatory motion of the body, 
the patient being laid on the ground or elsewhere, alternately on thie 
stomach and on one side, the changes of position being repeated 
every four or five seconds, or about as ne cng as the natural ex- 
piratery and inspiratory movements take place during life. On being 
placed on the ground or other flat surface, he maintained that tlie 
weight of the body itself, aided by pressure on the back between 
the shoulders by the hand of the operator, would, by compressing the 
chest, expel all air from the lungs, and that, when laid on one side, 
the natural elasticity of the muscles and framework of the chest 
would cause it to expand, when a suflicient quantity of air would 
again enter the lungs in the same manner that air enters the common 
**bellows” on their interior being artificially expanded. 

Again, Dr. M. Hall stated that, in the position in which the 
patient was placed, in accordance with the rules of the Royal 
Humane Society, viz., on the back, the tongue would fall back, and 
close the entrance to the windpipe, by which inspiration would be 
prevented, and that in that position there was no escape for any water 
that might have entered the lungs. 

These conclusions were arrived at by Dr. M. Hall chiefly by ex- 
a on the dead subject, and on still-born children, in which 
atter the phenomenon of suspended animation is analagous, in some 
respects, to that resulting from immersion in water. 

Since the introduction of this method for restoring suspended 
animation, a great number of medical men have most successfully 
used it in the treatment of still-born children, and some striking 
cases have occurred of restoration from drowning through its adop- 
tion ; but opportunities for its practical use in the latter case by 
medical meu are comparatively unfrequent. 

As, however, in the year 1857 the efficiency of the system pre- 
viously in general use for the restoration of partially drowned per- 
sons was disputed, so again, in the year 1862-3, Dr. Silvester, of 
London, proposed a new method of artificial respiration, which he 
pronounced to be far more effectual than that of Dr. Marshall Hall, 
and much more easy of performance ; more effectual as producing a 
deeper inspiration and expiration, and thus more completely inflating 
the lungs; and more easy of performance as only requiring a move- 
ment of the arms of the patient, instead of the repeated turning 
of the body, which, in tho case of a heavy person, if continued 
for a lengthened time, would be a laborious operation to 
those performing it. As the Humane Society had done, so he 
also placed the patient on the back, but with the head higher than 
the feet, while the tongue was to be drawn forward by the hand, and 
prevented from falling back again by an elastic band passed cver it 
and round the chin, or by other artificial means. ‘ 

To effect the respiratory movements he then proposed to raise the 
arms of the patient from the sides, perpendicularly, to above and 
before the head, which movement, by the action of the pectoral and 
other muscles raising the framework of the chest to the greatest ex- 
pansion of which it is capable, would occasion an indraught of air or 
inspiration equal to that inhaled naturally by a deep drawn breath, 
a yawn, or a sigh. And then, by letting the arms fall gradually 
back to the sides, and pressing the elbows forcibly against them, the 
chest and lungs would be again collapsed and be emptied of air. 
These movements were to be repeated, like those of Dr. Marshall 
Hall, about every four or five seconds, in imitation of natural 
breathing. 

The Royal Humane Society, which up to 1863 had still adhered to 
their old plan, despite Dr. Marshall Hall’s attacks on it, in that year 
altered their rules, and thus admitted the importance of restoring 
respiration as well as warmth ; but selected Dr. Silvester’s proposed 
method of effecting it. 

_ Once more, then, the Committee of the National Lifeboat Institu- 
tion found themselves in the same dilemma as in the year 1857. 
Two different, if not rival systems, were again before the public ; 
both could not be the best, and they had to choose between them. 
Feeling the great importance of the subject, they therefore decided 
again toseek the opinion of the medical world, and accordingly, they 
had the two plans, viz., that of Dr. M. Hall and that of Dr. Silves- 
ter, as now adopted by the Royal Humane Society, printed side by 
side, and sent copies of them to the chief medical bodies in the 
United Kingdom, and to several hundred medical men, accompanied 
by a letter requesting them to favour the Institution with their 
opinion on the relative merits of the two plans. 

‘The replies received were carefully considered and compared one 
with another, aud the result was a modification of the previous rules 
adopted by the Institution, a portion ef Dr. Silvester's system being 
engrafted on them. 


As above remarked, both these systems could not be the best; it | 





was possible, however, that a portion of each might be so, and the 
balance of opinion, collected in the manner above related, was in 
favour of that hypothesis. 

The greater number of those appealed to pronounced in favour of 
Dr. Silvester’s plan of imitating respiration, as being, in their 
opinion, more simple and easy of performance than that of Dr. M. 

all. Many of these, however, objected to the use of the warm 
bath, and some of them, while approving of Dr. Silvester’s mani- 
pulation, objected to the placing of the body on the back, in the 
first instance, as preventing the escape of any fluid which might 
have passed down the windpipe, and into the lungs. Some ex- 
pressed themselves as altogether in favour of Dr, M. Hall's plan, 
stating that they had arrived at that opinion from practical experi- 
ment; while some, again, recommended that Dr. Hall’s plan should 
first be tried, and, if not followed shortly by success, that Dr. Sil- 
vester'’s should then be resorted to. 








].—I vsriration. 


To the last of the above conclusions the committee finally | 
arrived, believing that the first treatment of the body, as recom- | 
mended by Dr. Hall, was more favourable to the freeing the lungs of 
water and other extraneous matters that might have penetrated 
them. Moreover, up to the very time of making this change, suc- 
céssful cases of treatment by Dr. Hall’s plan were being reported, 
which still further strengthened the committee of the Institution 





2.—EXPiration. 


in their belief that it would not be prudent altogether to discontinue | 
its use. While, however, coming to that resolve, it was not felt 
that the door would be shut against future change or reconsidera- 


tion of the subject, should the result of additional experience, or | 
the further investigations of scientitic men, make it appear desirable | 
to do 80. 

The following are the new rules issued and recommended by the | 






1.—INsPiraTIon, 


Institution, te ‘which it desires to draw the attention of medical | 
men, and of all who may have opportunities to assist in the | 
restoration of the “apparently drowned.” They have been illustrated | 
by drawings, to make the mode of treatment more intelligible to 

those uninitiated in it :— | 


L 
Send immediately for medical assistance, blankets, and dry | 


2,—Expmation. 


c’othing, but proceed to treat the patient instantly on the spot, in 
the open air, with the face downwards, whether on shore or afloat; | 
exposing the face, neck, and chest to the wind, except in severe | 
weatber, and removing all tight clothing from the neck and chest, 
especially the braces, 

The points to be aimed at are+first and immediately, the restora- 
tion of breathing; and, secondly, after breathing is restored, the 
promotion of warmth and circulation. 

The efforts to restore breathing must be commenced immediately 
and energetically, and persevered in for one or two hours, or until a 








medical man has pronounced that life is extinct. Efforts to promote 
warmth and circulation beyond removing the wet clothes and dry- 
iug the skin must not be made until the first appearance of natural 
breathing. For if circulation of the blood be induced before breath- 
ing has commenced, the restoration to life will be endangered. 


I1.—To Restore Braearuine. 

To Clear the Throat.—Place the patient on the floor or ground 
with the face downwards, and one of the arms under the forehead, 
in which position all fluids will more readily escape by the mouth, 
and the tongue itself will fall forward, leaving the entrance into the 
windpipe free. Assist this operation by wiping and cleansing the 
mouth. 

If satisfactory breathing commences, uso the treatment described 
below to promote warmth. If there be only slight breathing—or no 
breathing—or if the breathing fail, then— 

To Excite Breathing.—Turn the patient well 
and instantly on the side, supporting the head, 
and excite the nostrils with snuff, hartshorn, 
and smelling salts, or tickle the throat with a 
feather, &c., if they are at hand. Rub the chest 
and face warm, and dash cold water, or cold 
and hot water alternately, on them. 

If there be no success, lose not a moment, but 
instantly, 

To Imitate Breathing—Replace tho patient on 
the face, raising and supporting the chest well 
on a folded coat or other article of dress, 

1. Respiration —Turn the body very gently 
on the side and a little beyond, and then briskly 
on the face, back again; repeating these mea- 
sures cautiously, efficiently, and perseveringly 
about fifteen times in the minute, or once every 
four or five seconds, occasionally varying the 
side, 

[By placing the patient on the chest the 
weight of the body forces the air out; when 
turned on the side this pressure is removed, 
and air enters the chest. | 

On each occasion that the body is replaced on the face make 
uniform but efficient pressure with brisk movement, on the back 
between and below the shoulder blades or bones on each side, 
removing the pressure immediately before turning the body on tho 
side. During the wholv of the operations let one person attend 
solely to the movemeuts of the head, and the arm placed under it. 

The first measure iucreases the expiration, the second commences 
inspiration. The result is respiration or natural 
breathing, and, if not too late, life, 

While the above operations are being = 
ceeded with, dry the hands and feet; and as 
soon as dry clothiug or blankets can be pro- 
cured, strip the body and cover, or graduall 
reclothe it, but taking care not to interfere with 
the efforts*to restore breathing. 

2. Exrmration.—The foregoing two illustra- 
tions show the position of the body during the 
employment of Br. Marshall Hall's method of 
inducing respiration, 

III. 

Should these efforts not prov: :uccessful in 
the course of from two to five minutes, proceed 
to imitate breathing by Dr. Silvester's method, 
as follows:—Place the patient on the back on a 
flat surface, inclined a little upwards from the 
feet ; raise and support the head and shoulders 
on a small firm cushion or folded article of 
dress placed under the shoulder-blades. 

1. Insprration,—Draw forward the patient's 
tongue, and keep it projecting beyond the lips : 
an elastic band over the tongue and under the chin will answer 
this purpose, or a piece of string or tape may be tied round 
them, or, by raising the lower jaw, the teeth may be made to retain 
the tongue in that position. LKemove all tight clothing from about 
the neck and chest, especially the braces. 

To Imitate the Movements of Breathing.—Standing at the patient's 
head, grasp the arms just above the elbows, and draw the arms 

gently and steadily upwards above the head, 
and keep them stretched upwards for two seconds. 
(hy this means air is drawn into the lungs.) 
Then turn down the patient’s arms, and press 
them gently and firmly for two seconds against 
the sides of the chest. (By this means air is 
pressed out of the lungs.) 

Repeat these measures alternately, deliberately 
and perseveringly, about fifteen times in a 
minute, until a spontaneous effort to respire is 

reeived, immediately upon which cease to 
imitate the movements of breathing, and pro- 
ceed to induce circulation and warmth. 

2. Exrmation,x—The annexed two illustra- 
tions show the position of the body during the 
employment of Dr, Silvester’s method of in- 
ducing respiration. 

1V.—Treatment arrer Natura, Breatuine 

HAS BEEN Restorep. 


To promote Warmth and Circulation.—Com- 
mence rubbing the limbs upwards, with firm 
grasping pressure and euergy, using handker- 
chiefs, flannels, &c. (By this measure the blood is propelled along 
the veins towards the heart.) 

The friction must be continued under the blanket or over the dry 
clothing. 

Promote the warmth of the body by the application of hot flan- 
nels, bottles or bladders of hot water, heated bricks, &c., to the pit 
of the stomach, the arm-pits, between the thighs, and to the soles 
of the feet. If the patient has been carried to 
a house after respiration has been restored, 
be careful to let the air play freely about the 
room. On the restoration of life, a teaspoonful 
of warm water should be given; and then, if 
the power of swallowing has returned, small 
quantities of wine, warm brandy and water, 
or coffee, should be administered, ‘The patient 
should be kept in bed, and a disposition to 
sleep encouraged. 

General Observations.—The above treatment 
should be persevered in for some hours, as it is 
an erroneous opinion that persons are irre- 
coverable because life does not soon make its 
appearance, persons having been restored after 
persevering for many hours. 

Appearances which generally accompany Death. 
— Breathing and the heart’s action cease entirely, 
the eyelids are generally half-closed ; the pupils 
dilated; the jaws clenched; the fingers semi- 
contracted ; the tongue approaches to the under 
edges of the lips, and these, as well as the nos- 
trils, are covered with a frothy mucus. Cold- 
ness and pallor of surface increase. 

Cautions.—Prevent unnecessary crowding of persons round the 
body, especially if in an apartment. 

Avoid rough usage, and do not allow the body to remain on the 
back unless the tongue is secured. 

Under no circumstances hold the body up by the feet. 

On no account place the body in a warm bath, unless under medi- 
cal direction, and even then it should only be employed as a moment- 
ary excitant. 
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THE ROYAL SOVEREIGN. 


Tus vessel made her official trial of speed and power of circling 
with full and reduced steam pressure, on Thursday week at the trial 
ground, in Stoke’s Bay, near Portsmouth, under the personal 
superintendence of Rear-Admiral R. 8. Robinson, Controller of the 


Navy and by the success which attended the day's proceedings the | 


public may be fairly congratulated on arother and most formidable 
craft having been added to our list of effective ironclads, really 
effective in the sense that at twenty-four hours notice she could 
join the Channel fleet, and accompany it, if necessary, fur active 
service in the Baltic. : 
We must preface our account of the trial with a brief description 
of the ship and her present appearance, for the Royal Sovereign, as 
now completed, is a different vessel in many respects from what she 
was intended to be at the first commencement of the work of her 
conversion. This is but a natural result following upon the execu- 
tion of so novel a work, where every one engaged was very possibly 
feeling his way, and improving upon the details as the ship grew 
into her new form. The time occupied in the conversion has un- 
doubtedly been long, and the cost has also undoubtedly been great, 
yet every one who may go over the ship will be compelled to admit 
that the result is satisfactory, and that the Royal Sovereign has an 
appearance of efficiency about her that very few anticipated, and 
is far more sightly to the eye when seen clear from other surround- 
ing objects on the water than could have been expected. On the 
trial, on getting clear of the harbour, and reaching the open water at 
Spithead, she looked, with her bulwarks up, and short masts just 
capping the funnel, like some gigantic gunboat under jury rig. 
With her bulwarks down, she presents the now well-known 
Monitor type of form, her turrets showing out more distinctly in 
their positions along the ridge of the curved deck. Much of her 
raft-like appearance which she possessed a few mouths back has 
been taken away by a light iron bulwark 3ft. 6in. in depth, which 
has been fitted round her upper deck, and which throws down out- 
wards on hinged stanchions. The three short signal, or ‘‘ drying” 
poles with which she has been fitted, also tend to improve her ap- 
pearance, but they would have done so far more effectively had they 
been of greater length. Stepping on to the Royal Sovereign’s upper 
deck we at once see 1ts curved or “ turtle: backed” shape, and along 
the crest of this curve stand the four turrets and pilothouse, funnel 
and casing, hatchways, masts (if such puny sticks may be so 
termed), ventilating chetta, &c. Round the stern are carved the 
royal arms in bold relief, and surmounting the stemhead is the 
figurehead of the ship, a well-executed crowned lion, 5ft, Gin. 
in Jength by 4ft. in height, with bristling mane and 
half-lifted paw. Excepting the figure of the lion, everything 
above the deck is painted white. The foremost turret, stand- 
ing 5ft. above the deck, has its top covered by a grating, and is sur- 
rounded by a hand-rail, and thus affords a deck promenade for the 
officer of the watch or look-out man, and communicates with a fur- 
ther space, available for the same purpose, on the top of the pilot- 
house, which stands next to it, and on the top of the funnel casing. 
The three single gun turrets are 4ft. 3in. above the deck, and have 
a double line of rails, 20in. in depth, round their tops, to stow the 
men’s hammocks in, and which will thus form capital rifle pits. 
The tops of the turrets are closed by heavy angle iron and inch- 
plating, with the necessary man and ventilating holes. All other 
apertures which open down below from the upper deck are closed 
by wrought iron bars, 4}in. by 1}in., placed in massive wrought 
iron iraming edgewise 4in. apart, and thus prevent the entrance of 
shell or shot by those passages to the ‘tween decks. ‘The 
carved upper deck of the vessel appears, at first sight, to 
be dangerously “ soft” when looked at in close proximity to 
the massive armour of the sides and turrets, nothing being 
visible but the ordinary wooden planking. In truth, how- 
ever, this deck is not quite so vulnerable as it appears to be. 
The wooden planking, 6in. in thickness, is laid upon iron plates lin. 
in thickness, the latter having all their butts and sides rivetted 
together, with wide straps of iron of the same thickness, and fur- 
ther strengthened by stringer-lines of inch plating running fore 
and aft and round the hatchways and funnel casing. This com- 
bined iron and wooden deck is laid upon rolled iron beams and the 
original wooden beams of the ship, which are fixed so closely 
together that even if a shot or shell penetrated through both iron 
and wooden deck it would be difficult for it to force a further pas- 
sage through to the deck below. ‘he probable influx of water had 
also to be provided against, for with her bulwarks down and heavy 
guns at work in the Channel, with a breeze on, there is no doubt 
a considerable quantity of water might wash over the deck. To 
meet this contingency, therefore, stout leather flaps, metal-weighted 
at their outer edges, are fixed round the turrets, and effectually 
close the open space in the deck against the admission of any 
great quantity of water. Iron coamings nearly 3ft. in depth are 
fitted vo all the hatchways, &c., for the same purpose. The pilot- 
house is an oval structure plated with 5}in. armour, and stands 
between the foremost turret and funnel casing. Inside it affords to 
the captain and master, or other officer, a perfectly secure means of 
observation in every direction, and a means of communication with 
the engine room, turrets, and all parts of the ship, either by ordivary 
ship’s telegraph or voice tube, while right underneath and in sight 
of those in the pilot-house is fixed the wheel for steering the ship. 
The two chief boats are carried on crutches amidships between the 
centre turrets. We have so recently given detailed descriptions of 
the Royal Sovereign's fitting as a turret ship aud her conversion 
from a three-decker that it will be only necessary on the present 
occasion to further refer generally to the subject, and enter again 
into any details only sufficient to describe the actual differences 
existing between our experimental turret ship and those which are in 
the possession of other powers, from the greater num ber of which she 
materially differs, either in form of hull, nature of armour, disposi- 
tion and the fitting of her turret, &&. As a cut-down three-decker 
she differs from all others of her class—in her form of hull below 
the water-line, where she carries the original three-decker or V form 
of bottom, increased in its displacement some nine feet downwards 
from the water-line by the lower tier of armour-plates and its 
strengethened backing, outside the ship's hull properand supporting 
shelf, to the plates’ lower edge, of a double thickness of 4}-in, teak 
planking, laid on diagonally. She differs from most others in her 
turrets revolving by four different appliances of power, by hand, by 
rack and pinion inside the turret; ditto outside, and a fixture on 
lower deck; tackles; and handspikes shipped and manaoed like 
capstan bars, in lieu of one method only—by steam. In hor armour 
she also differs from all the American vessels of the same 
description, from the fifteen Russian Monitors now afloat 
in the Baltic, and from several built by other powers, 
in its being composed of solid forgings, or, more correctly 








speaking of solid rolled plating, instead of a number of inch or inch- | 
and-a-half plates bolted together, as is the case with the American | 


and Russian Monitors in particular. Both Americans and 
Russians, however, admit that solid masses of metal are preferable 
for protective armour, whether for ships or forts, to the same or 
even & much greater weight of iron divided into inch thicknesses 
and bolted together by innumerable bolts; but they point to the 
necessity which existed in their case for the speedy creation of their 
Monitors—in the one case for the capture of Charleston and other 
ports in the possession of the American Confederate States, and in 
the other for the protection of Cronstadt and Sweaborg. 
the disposition of her turrets, however, that the Royal Sovereign 
differs most from the American Monitors, and, as the commanders 
of the latter vessels have found it necessary to “ assign reasons for 
their failing to capture Charleston” in their combined attack upon 
that place, a comparison of the turrets on board the Royal 
Sovereign and those of the American vessels cannot fail 
to be otherwise than 
turret ship bas made, under official supervision, her maiden essay 
under steam, We propose to pursue this comparison under four 
heads only :—1. Exposed height of turret above the deck. 2. 
Turret’s support at base when revolving or repelling shock when 
struck by shot. 3. Jamming of port stoppers or mantlets. 4. 


It isin | 


interesting at a time when our first | 





Disabling of gun carriages. The American Monitors’ turrets are 
9ft. in height above the upper deck, on which, indeed, their base 
rests on a brass ring. When thus resting on the upper deck it has 
no means of revolving, so that when the turret is prepared for 
action it has to be lifted from off the deck by a screw wedge 
driven into the base of a spindle upon the deck below (and which 
spindle bears the same relation to the turret as does the spindle of 
an ordinary ship's capstan), and then is revolved, resting upon this 
single central spindle by geared wheels driven by steam, the whole 
weight of the turret being above the plane of the deck exposed to the 
evemy’s fire, and theturret itself further capped by the “ pilot house,” 
another mass of laminated iron, making the whole structure, which 
is dependent for its free movement, and consequent efficiency, upon 


the continued perfect perpendicularity of the iron spindle in its | 


centre, 13ft. Gin. in height. Contrast this with the Royal Sovereign’s 
turrets. All four of her turrets have their base and working portion 
resting upon the lower, and not the upper deck, as with the 
Americans, and thus, instead of exposing a height of 13ft. Gin. toan 
enemy’s shot, they only show—in the foremost or double gun turret, 
5ft. above the deck; in the three after or single gun turrets, 4ft. 3in 
above the deck. 

Inthe support given to the turrets at their base when in action there 
is alsoa great difference. The American turret depends solely upon the 
perfect perpendicularity of its central spindle, like the peg of a boy’s 
top when spinning. 
butes their weight over a large space, The table upon which the turret 
stands is pivoted in its centre upon a wrought iron cylinder, suffi- 
ciently large for a man to pass through, while the weight is distri- 
buted on bevelled wheels over a metal roadway equalling the turret’s 
circumference in a manner very similar to the machinery of a rail- 
way turntable. Here it will be seen at once is a non-exposure of 
surface to shot and a support and distribution of weight which 
the American Monitors do not possess—on the contrary, they possess 
its weakest opposites. In the American Monitors the port stoppers 
(to protect the crew when loading the gun) are of iron, and swing 
upon an iron pivot. In the Royal Sovereign they are massive rope 
mantlets (after the fashion taught us by the Russians at Sebastopol), 
with cable grummets worked sailor-fashion round the gun inside 
the port, sufficiently strong to keep any rifle-ball or splinters from 
large projectiles or shells from entering the port. In the American 
vessels the guns have no breeching, but trust entirely to a powerful 
compressor. The Royal Sovereign’s gun-carriages, on the contrary, 
have not only powerful compressors, but they have, as all guns at sea 
should have, good breechings, with carriages working on inclined 
planes with great friction. ‘To make this part of our report as clear as 
possible to the general reader we wil! here describe the interior 
of the turrets, the monster guns with which they are armed, and 
the appliances for working them. ‘The ship’s armament consists 
of five guns, generally known as the 124-ton gun, or 300-pounder. 
The guns’ diameter of bore is 10}iu., and, had they been rifled, 
they would have been 300-pounders; but as they have not been 
rifled, they can only throw 150-lb. spherical shot, with a 40-Ib. 
charge of powder. What the effect of the Royal Sovereign’s con- 
centrated five guns’ delivery of steel shot, fired with 50-lb. charges, 
upon the side of an opposing ironclad would be, may be pretty 
fairly estimated by the fate of the Lord Warden target, in 
the recent experimental firing at Shoeburyness. Two guns 
are mounted in the foremost turret, and one gun in each 
of the other three turrets.. From the plane of the table on 
which the guns and their carriages rest the turrets have 
a clear interior height of 9ft., and are sufficiently spacious 
for the crew to move about in and work the guns. In the foremost 
turret thirteen men will be stationed when the guns are manned,— 
that is, six men to each gun, with a captain or director of the 
turret. In the three single gun turrets nine men will be stationed 
—eight men to work the gun and the captain of the turret. In the 
Royal Sovereign the old title of “captain of the gun” is superseded 
by “captain of the turret;” for the guns are not sighted, nor are 
they trained upon an object, properly speaking ; for the sights are 
fixed upon the top of the turret, and the turret itself, by its revolv- 
ing, is trained upon the object, and hence the new designation, 
“captain of the turret.” The guns work on a massive platform, 
having an incline of 4 deg., thus greatly checking the recoil, which 
is about 6ft.,and on reaching which the gun is held there bya powerful 
paul, to enable the crew to reload it, for which purpose there is ample 
room between the muzzle of the gun and the turret’s port. The 
shot is whipped up from the deck below by an ingenious contrivance 
and carried in a shot-bearer to the gun’s mouth, where all the 
loaders have to do is to force it down upon the charge. When the 
gun is loaded, one mau releases it from the paul and runs it out on 
the inclined plane. ‘Che captain then gives the directions for train- 
ing the turret, and for elevating or depressing the guns preparatory 
to firing. ‘Two men elevate and depress each of these heavy pieces 
without having to go in the rear or behind the gun or carriage. Two 
of the guns are fitted with the means of elevation and depression on 
Lieutenant Roche’s principle, and the remaining three on what is 
termed the Ordnance plan, which, however, it is only just to 
say, is simply a modification of Lieutenant Roche's plan. 
The guns with their carriages and the turrets in which 
they are mounted appear to have been rendered as complete 
as possib'e in all details, and even the men’s cutlasses and revol- 
vers, with the spare gun breechings, and other gear, being all stowed 
away and to hand in the interstices of the turret ; but to the turrets 
and their guns we intend to refer at much greater length when they 
have gone through the trial it is intended to subject them to, when 
the guns will be fired under similar conditions to what must occur 
during au actual engagement either with a ship or fort. In the 
official reports made by the commanders of the American turret 
vessels in defence of their failing in their attacks upon Charleston, 
we find the cause of their failure clearly stated to arise from cir- 
cumstances which could not occur on board the Royal Sovereign. 
Thus the Passaic’s turret was jammed by a broken portion of the 
brass ring at its base. The Nantucket’s turret was jammed by nuts 
and boltheads falling under its base. The Weehawken’s turret 
revolved with difficulty owing to a shot having struck the pilot- 
house on its top and bent the central spindle; the Nahant’s turret 
refused to turn and became jammed from the effects of two blows 
from shot about the composition ring at the base of the pilot- 
house. ‘The Nantucket’s gun was rendered useless by the jamming 
of her port-stopper by a shot indentation, and on another occasion 
her 1lin. gun was disabled from the carriage not having been pro- 
perly compressed. Now, if reference is made to our description of 
the Royal Sovereign’s turrets, it will be sven that no shot can strike 
their base as with the Passaic; that no boltheads or nuts could stop 
their revolving as with the Nantucket, nor could any number of 
blows on the pilot-house affect the turrets in any way, as with the 
Weehawken, from the fact of the Royal Sovereign's pilot-house 
being an independent structure; nor would her ports become 
blocked up by the jamming of iron port-stoppers, because the more 
sensible plan of rope mantelets has been adopted in her case ; nor 
could her gun carriages become disabled owing to the serious fault 
of having only one means of control over their movement. 
We think the comparison has thus been pursued sutii- 
ciently far, to make clear the main differences existing 
between our turret ship Royal Sovereign and the turret ships 
belonging to foreign powers, and also the vast superiority, 
excepting in her draught of water, of our own turret ship over the 
laminated armour turret vessels of the American and Kussian navies, 
and we shall now proceed to narrate the events of the trial, pre- 
mising that the Royal Sovereign now figures in the official Navy 
List as an iron cased cupola ship of 3,963 tons, driven by engines of 
800-horse power (by Maudslay, Sons, and Field), driving a common 
two-bladed screw of 18ft. diameter, and that her length is 250ft., and 
her extreme breadth 63ft. 

The Controller of the Navy arrived at Portsmouth by the first 
train from London, and immediately proceeded to the dockyard and 
on board the Royal Sovereign, which was lying wiih steam up in 
readiness. Admiral Sir Michael Seymour, G.C.B. (Port Admiral 
and Naval Commander-in-Chief), Rear Admiral George Elliot 
(Superintendent of Portsmouth Dockyard), and Rear-Admi- 


The Royal Sovereign’s, on the contrary, distri- | 





ral S. ©. Dacres, C.B., accompanied Rear-Admiral Robin. 
son on board the ship, where a large number of other 
naval officers were assembled to witness the trial, including 
Captain Hall, R.N., private secretary to the Duke of Somerset, 
Captain Sherard Osborn, C.B., the future captain of the ship; 
Captains A. A. Cochrane, C.B., G. P, Hornby, C.B., A. Phillimore, 
Preedy, C.B., and H. Wills, of the Channel fleet; J. B. Dickson, 
of the Irresistible, screw liner; Commander Simpson, of the 
Victoria and Albert Royal yacht, and others. Mr. Evans, from the 
Hydrographer’s Department at the Admiralty, was also present, 
regulating the ship’s compasses. Captain H. Caldwell, C.B, com- 
manding her Majesty’s ship Asia and the steam reserve at Ports- 
| mouth, was in command, and conducted the day’s trials. 
| The Royal Sovereign steamed out of harbour for Spithead im- 
mediately Admiral Robinson came on board, her draught of water 
| being 21ft. 2in. forward, and 24ft. 10in. aft, her topsides (not 
measuring her iron bulwarks, but from the top of her side armour 
a to the water line) being 7ft. Gin. out of water amidships. 
| Her engines were kept at slow speed until passing the Channel 
fleet at Spithead, when full steam was put on and the ship put 
| through her runs at the measured mile with full and half boiler 
| power with the following results :— 
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| In the most successful trial the ship made as an unmasted three- 
| decker just fitted with her new machinery she realised, with full 
| boiler powers, a speed of 12-252 knots, but it was a calm, and her 
| draught of water was only J8ft. 8in. forward, and 21ft. 9in. aft, 
| This gives an increased immersion of the ship of fully 3ft., and the 

ship had also to contend against a strong westerly breeze, whereas 
ov her three-decker trial it was a calm. Allowing, therefore, for the 
ship’s increased immersion, and the difference in tho weather, the 
difference in the ship’s speed is satisfactorily accounted for, although 
an additional half knot might have been attained but for the defec- 
tive draught in the fires, which only admitted of an average pressure 
of 17 lb. of steam being obtained, instead of a full 201b. This defect 
will, however, be at once remedied by lengthening the funnel 12ft, 
The ship has been cut down, and the funnel has also been cut down 
until it has a errr: short length from its top to the top of 
the fire grate. It is a matter easily remedied, and the ship will 
then obtain abundance of steam from the boilers for the service of 
her engines. 

The sbip was next tested in making circles, to ascertain her 
vay powers, with full and half boiler power, with results as 
OlOW i— 

Full-power.—To port, with ordinary wheel on deck.—ielm got 
up in 1Imin., to an angle of rudder 16}deg. The half circle made in 
38min. 2lsec., and the full circle in 6min. 35sec. Revolution: of 
engines 52 to 49. To starboard.—Helm got up in 50 sec., wih 
an angle of rudder 20}deg. The half circle made in 3min. 30sec., 
= the full circle in 6min. 5lsec. [evolutions of engines as 

ore. 

Half-power, with ordinary wheel on deck.—To starboard. —Helm 
got up in 1 min. 30sec., with the rudder to an angle of 24 deg. 
The half circle made in 4min. 9sec., and the full circle in 7min. 
34sec. Revolutions of engines 38 to 36. 

Half-power, with pilot-house wheel, which is fitted with mul- 
tiplying power.—To port—Helm up in lmin. 30sec., with the rudder 
atan angle of 40} deg. The half circle made in 3min. 8sec., and full 
circle in 6min, 4sec. To starboard—Helm up in 1min. 10sec., with 
the rudder at an angle of 39 deg. The halt circle made in 3min. 
16sec., and the full circle in 6min, 34sec. The revolutions of the 
engines, were in both instances, from 38 to 36. There is a remark- 
able difference shown here in the angles of the rudder obtained 
with the two wheels, being no less than 404 deg. by the pilot- 
house wheel, against 16} deg. obtained by the ordinary wheel on 
deck. The diameter of the circle made by the ship was much 
less with the pilot-house wheel in use than it was with the deck- 
wheel in use. 

The temperatures were—during the first run at the measured 
mile—on deck 64deg.; engine room, forward 66 deg., aft, 67 deg. ; 
stoke-hole, fore part 108 deg., middle, 102 deg., after part, 72 deg. ; 
4th run at the measured mile—on deck, 66 deg., engine room 
forward 68 deg., after part 72 deg. Stoke-hole, fore part, 108 deg. ; 
middle, 112 deg. ; after part, 81 deg. 

This concluded the trial of the ship at the measured mile, when, 
in consequence of the lateness of the tide, she was steered back into 
Portsmouth harbour, and moored in her old position alongside the 
dockyard, which she will most probably leave again to day to 
test the working of her anchors and chains. The most interesting 
portion of her trials, however, will be her run outside the Isle of Wight 
and the firing of her guns in different positions, and there is every 
reason to believe that this trial will prove to be quite as satis- 
factory as the speed trial. The ship was very steady, and very 
little movement of any kind was felt when racing over the course at 
the mile, except a slight lateral movement in her turrets. Any 
recurrence of a similar accident to that which occurred on her late 
preliminary trial trip has been provided against, as far as is possible, 
by fitting expansion joiuts, &c., to her stop valve boxes; but the 
real value of these remedial measures can only be tested in 
moderately rough weather off the Wight. The ventilation of the 
mess and berthing deck of the ship appeared to be perfect, and there 
was also plenty of light. ‘The officers’ cabins are unusually lofty 
(gained from the arched deck), and they also have abundance of 
light. The ship’s framing is ventilated on the plan of Staff-Surgeon 
Edmonds, of her Majesty's ship Victory, and on measuring the 
strength of the current of air that was passing up from the vessel’s 
hold and bilges by the air shafting into the ship’s funnel, it was 
found to be moving at the rate of 31}ft. per second, equal to 225,000 
cubic feet per hour. 

During the time the ship was making her full-boiler runs at the 
mile, Admiral Robinson, with Admirals Sir M. Seymour, Elliot, and 
Dacres, entered the third turret and examined its sights for training 
and its general tiitings, together with the 150-pounder gun and its 
| system of elevation and depression, the different points of interest 
i pointed out and explained by Captain Cowper P. Coles, 
| It is a remarkable fact that these monster guns of the Royal Sove- 
| reign attain an amount of elevation such as can be given to no 
| other covered gun in the navy—18 deg. 
| The Royal Sovereign has so far, as we said at the commencement 
| of this report, proved a great success. She is, without doubt, the 

most formidable iron-clad afloat, provided she has water of suffi- 
cient depth to manceuvre in, and we think the country may rest 
satisfied that, under the command of so distinguished an officer as 
Captain Sherard Osborn, if she should ever be brought under fire, 
she willdo honour to the British flag. 








Ramway Trat on Firz.—On Thursday night, about half-past 
6, when the Edinburgh luggage train was passing West Ferry, 
four wagons, laden with flax, yarn, &c., were observed to be on fire. 
The engineer on observing the flames, made all speed for the East 
Station, where a plentiful supply of water was procured and the 
flames extinguished. The burning wagons were immediately 
detached, and the rest of the wagons proceeded on their way. The 
fire is supposed to have originated from a spark from the engine.— 
Dundee Advertiser. 
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NOTES FROM NEW SOUTH WALES. 

We have advices from New South Wales to April 21. It appears 
that since contract No. 6 on the Southern extension was taken by 
Messrs. Forster and Roberts, in January, no tenders have been | 
called for railway works in the colony. The additional lengths | 
required to continue the railway to Gouiburn is about twenty-three | 
miles. Plans of the small piece of line, a mile and three-quarters in | 
length, carrying the railway into the centre of that town were | 
recently laid before the Colonial Parliament, whose sanction will | 
probably be obtained before the close of the session. It is also ex- 
pected that approval will be obtained of the plans for the further 
extension of the Great Western Railway from Blackheath to Piper’s 
Flats, on the line to Bathurst, a length of thirty-nine miles and a- 
half. Inconsequence of a petition being presented to the Assembly, 
urging that a more advantageous line might be adopted than that 
proposed in the plan laid before Parliament, one of the assistant 
engineers was desired to survey the line recommended; and his 
report is to the effect that the ine, though rather shorter, would 
involve some very serious engineering difficulties, which would 
render the line far more expensive than that which the Govern- 
ment proposed to take; the latter will, therefore, probably be 
carried out. Upon these plans being approved of by Parliament, 
the working sections will be prepared and contracts invited. It is 
expected that in a few weeks tenders will be called for the further 
extension of the Great Northern line from Liddell to Muswellbrook, 
a length of about fifteen miles. The weather has been unfavourable 
to operations on the railway extensions ; owing to this and other 
hindrances, few of the contracts are likely to be completed by the 
time agreed upon, On the Southern extension, coutract No. 1, 
which, on Mr, Crowshaw’s failure, was taken up by Messrs. Murnin 
and A. Brown, is now well advanced ; the tunnel will be shortly 
finished, and perceptible progress is being made with the viaduct at 
Stonequarry Creek. Contract No. 2, the works upon which were 
comparatively light, is about finished. On contracts Nos. 3 and 4, 
Messrs. Larkin and Wakeford have been joined by Messrs. Murnin 
and Brown; some of the heavier works on these contracts have 
been in abeyance waiting for some locomotives, steam cranes, steam 
engines, and other machinery which have been made for the pur- 
pose, and which are now on the road ; upon their arrival the works 
will make more rapid progress. A good deal of work has been 
done upon contracts 5 and 6, the former of which is being carried | 
out by Messrs. Williams and Co., and the latter by Messrs. Forster 
and Roberts. On the Western extension, the works on contract | 
No. 1—which is being carried out by Mr. Watkins—have been pro- 
gressing satisfactorily. Commencing near the river, and passing 
along the line to Knapsack Gully, all the earthwork that remains to 
be done is about 2,000 cubic yards of side cutting, and the removal 
of a land-slip from one of the cuttings, estimated at 20,000 cubic 
yards. As this slip will be taken to an embankment, 20,000 cubic 
yards of side cutting will be dispensed with; and as the slip is 
chiefly rock, and will be placed at the top and on the side of a deep 
embankment, a large portion of which is composed of sand and 
soi!, it will afford a good protection against the weather, and be 
equal to several feet of ballast. Beyond Knapsack Gully there are 
only three cuttings to finish, one of these being in the zig-zag; all 
of them are in full work, and will be taken out as quickly as possible. 
One timber bridge is completed, and, of the long viaduct across the 
Plains, little remains to be done. At the Knapsack Gulley viaduct, 
which 1s under the direct superintendence of Mr. Watkins, great 
progress has been made. A large number of carpenters are employed 
in erecting the necessary staging ; a considerable length of this has 
been built to the height of 13Uft., a sufficient height to allow the 
traveller to pass over the centres. One traveller, which has been 
severely tested in order to ensure perfect safety, is now at work. 
Several carpenters are preparing the ribs for the centres ; sufficient for 
thrce centres are ready, and were to be placed on the piersearly in May. 
All the piers are up to the impost, and the eastern embankment is 
nearly finished. Several hundred cubic yards of archstonesare already 
dressed ; andthe masons are now preparing what more may be required 
to complete the arches, so that the remaining portion of the masonry 
will be rapidly executed. On contract No. 3 the number of cubic 
yards of earth and rock carried to embankment is 98,000—the total 
amount of excavation in the contract being 270,000 yards. Culverts 
have been built in every place of importance, so that no delay 
might occur; the total length of culverts already in place is about 
1,100 lineal feet. As there is no timber work or masonry (with the 
exception of culverts) of any importance on the contract, Mr. 
Watkins confidently expects to complete the works within the speci- 
fied time. Tbe branch from East Maitland to Morpeth was to be 
opened for traflicin May. The original intention of the promoters 
ol the line was to connect it with the steam companies’ wharves ; and 
this would probably have been effected had it been carried cut by a 
private company; but, upon the affair being taken in hand by the 
Government, prices that were considered exorbitant were asked for 
the land in the town, and, as the consequence, the railway at 
present stops short half a mile from the town. Coal shoots and a 
large goods shed are, however, about to be erected on the Queen’s | 
Wharf, adjacent to which will be the temporary terminus. Con- | 
siderable progress has been made with the laying of the rails and the 
baliasting on the branch line from Blacktown to Windsor and Rich- 
mond. In April one of the new locomotives imported for the line 
was conveyed to Windsor, and has been got under steam, and set 
to work in drawing ballast trains from the Richmond Common 
towards South Creek. The rails have already been laid down from 
the ballast hole as far as South Creek, the viaduct at which place 
will be completed by the time that the line is ballasted to that point, 
when the ballasting of the line towards Blacktown can be proceeded 
with. The contractors have commenced laying the rails from the 
Blacktown junction, and have proceeded about six miles towards 
South Creek. Contracts have been taken by Mr. Elphinstone for 
the erection of the stations and goods sheds at Windsor and at 
Richmond. Besides these there will probably be signal stations at 
Eastern Creek, which will be known as Riverstone, and at South | 
Creek, which will be known as Mulgrave. The gates and all the | 
minor works are now being contracted for, and it is hoped, should 
tie weather prove at all tavourable, that the line will be ready for | 
opening early in July. With regard to the rolling stock to be used | 
for the Windsor line, it is presumed that the carriages belonging to | 
the main lines will be made use of for the present, although, in 
accordance with the original intention of the engineer, rolling stock 
of a lighter description should have been constructed, and wail pro- | 
bably be ultimately obtained. The sum of £15,000 is placed on the | 
additional estimates for 1864, for completing the Windsor aud Rich- 
mond Railway; of this, £5,000 is for the three locomotive engines | 
that were ordered for the line, and the remaining £10,000 is to cover | 
the additional cost that has been entailed in altering the line from a 
horse railway, as at first intended, to a locomotive railway. 

As regards general public works on hand in the colony, it appears 
that the western extension of the public wharf at Newcastle is pro- 
gressing, but the works have frequently been stopped by the wet 
weather; the whole of the front piles of the extension are driven in 
place, and there are only twenty more to complete the piling con- 
tained in the contract ; about 4,' U0ft. of planking are laid. Towards 
the construction of the northern breakwater at Newcastle upwards 
of 1,100 tons of bailast stone have been deposited during the past 
month, to form an embankment upon which rails will be laid. ‘I'he 
works at Duumore Bridge have been retarded by the continual 
flooding of the river; there are now seventeen piles driven in 
place. At the harbour works at Wollongong, at Kiama, 
but little has been done, in consequence of bad weather. At Wol- 
longong the new basin is nearly cleaned out, and is being faced with 
blocks of stone sent from Sydney. Tenders were recently invited for 
the remainder of the excavation at Kiama, but no satisfactory tender 
being received, the work has again been advertised. The first 
contract for carrying out a breakwater at the entrance of the 
Clarence River is nearly completed, and a considerable portion of 
the inside dyke is formed. ‘lenders have been called for an addi- 
tional length of 1,000ft. A great improvement has lately taken 
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place in the navigation of the river, which is now from half to a 


Q"arter of a mile wide, where formerly it was very narrow; this is 
attributable to the joint action of the breakwater and of the late 
floods. Detailed plaus are being prepared for a breakwater on the 
northern bank, and tenders for the work will be invited immediately. 
Two officers of the harbours and rivers department have been sent 
to the Darling for the purpose of taking observations with reference 
to the effect of floods on that river, and of arranging a number of 
tide-gauges, with a view to carrying out some works for the 
improvement and canalisation of the rivers Murrumbidgee and 
Darling. One of the officers bas gone down to Murrumbidgee from 


| Albury, and the other has gone across to strike the Darling at 


Walgett, from whence he will follow the river down to Wentworth, 
A short time since circulars were sent by Mr. Moriarty to all the 
residents on the Darling, requesting them to fix a gauge in some 
conspicuous spot on the bank of the river, near their head station, 
and to make weekly observations of the height of the river. Blank 
diaries were also sent, to be filled up, together with sketches and 
general directions for fixing the gauges. A commencement has 
been made with the observations, which will be kept for twelve 
months. 

The only telegraphic works at present in progress in this colony 
are three branch lines, which are being carried out under an arrange- 
ment with the residents in the several districts that the Government 
shall receive five per cent. on the outlay. On the line from Braid- 
wood to Queenbeyan a length of fifteen miles has been cleared, and 
holes for the posts have been sunk for a distance of thirteen miles. 
The posts are all erected on the line from Deniliquin to Hay, and 
fifteen miles of wire are stretched. The line from Wellington to 
Dubbo has been commenced. The estimates for 1864 being passed, 
tenders will shortly be called for the new lines for which money 
has been voted. These consist of extensions from Mudgee to 
Murrurundi, and from Braidwood to Araluen, and the continuation 
of the line to Cooma. 

Although there has been considerable delay in completing the 
works at the Fitzroy Iron Mines, the erection of the ‘buildings 
and machinery is now in a very forward state. The furnace 
erected is a massive piece of work, formed of freestone lined with 
firebrick ; it is 56ft. in height and 25ft. in diameter, and is expected 
when in full work to produce 200 tons of pig iron weekly. The 
engines for blowing the air are two horizontal engines of 25 horse 
power each, with two blowing cylinders each 40in. in diameter, and 
made on the premises. Therolling mill for the manufacture of bars, 
rails, and boiler plates, is also erected, and has been in operation for 
the last few months working up scrap iron collected in Sydney. 
The whole of the works, which have been carried out under the 
superintendence of Mr. E. Hughes, are substantial in their character, 
and are spoken of as being second to none for the manufacture of 
pig and bar iron. At present about thirty tous of scrap iron are 
rolled into bars weekly; the bars obtain a ready sale in Sydney at 
from £12 to£13 per ton. A large quantity of ironwork for railway 
plant has lately been made up for Messrs. Larkin and Wakeford, the 
contractors for the line on either side of Mittagong. 


STEAM AND WATER PRESSURE GAUGES. 


A srieFr review of the different and very ingenious and scientific 
instruments employed for ascertaining fluid pressure may be useful, 
and the examination will certainly not be without interest. Some 
of these instruments are based upon very philosophical principles, 
and it will be worth while to see how these principles withstand the 
rough contact of daily practice. Steam gauges are now looked 
upon by no means as * luxuries,” though they have been so termed 
by an eminent writer on the locomotive. Their necessity is recog- 
nised, not merely as measurers of the safety of the boiler, but also 
as affording a finger post to the fireman, who at once knows by the 
indicator the state of the steam. Partly for this reason, one or two 
fitters are employed on some of the French lines all round the year 
solely to travel up and down and keep the steam gauges in order. 
It is true that a practised touch at the much less delicate safety 
valve lever will perform a somewhat similar service, but no engineer 
need be told that a weighted lever is a very rough measure of fluid 
pressure. And the observation applies to the water pressure of a 
hydraulic press as well as to steam or air pressure, 

Pressure gauges may be divided into four distinct kinds, accord- 
ing to the leading constructive principle adopted :—1. The mercu- 
rial pressure gauge, upon the principle of hydrostatic pressure; 2. 
The air manometer, in which the principles of both hydrostatic and 
pbeumatic pressures are combined ; 5. Gauges in which the pressure 
of steam is deducted from its temperature; 4. Metallic gauges, in 
which the elasticity of metal is used as a measure of fluid pressure. 
This last kind of gauge may be said to have almost entirely super- 
seded the others for most purposes, on account of the very little 
attention they require, and from other advantages. 

The mercurial pressure gauge consists of a U-shaped tube, like a 
syphon barometer. Its lower part contains mercury ; to its legs is 
attached a divided scale, and one leg communicates with the vessel 
containing the fluid, while the other is open to the air. The differ- 
ence of the two levels thus shows the difference between the 
pressure of the steam or water, and the pressure of the external 
air. When an iron tube is used, the level of the mercury has to be 
shown by a steam peg or float on its surface. The water stand- 
pipe, used in the old low-pressure engines to feed the water in by 
hydrostatic pressure, may be said to have been a water pressure 
gauge. In both cases, an undue excess of pressure led to either the 
water or the mercury being blown out of the pipe,—rather an ex- 
pensive kind of safety valve,in the matter of quicksilver. The 
common mercurial pressure gauge may be said to be the only gauge 
which, per se, ocularly demonstrates its own exactitude. As, how- 
ever, the column of mercury would require to be some 28in. high in 
order to balance the 15 1b. pressure of the atmosphere, or 15 lb. 
pressure of steam, or a head of about 30ft. of water, it is needless to 
say that such a gauge is inapplicable to a high pressure boiler. 
Common gauges, should, however, be graduated from a standard 
gauge of this kind. The use of a small safety valve for 
the purpose shows great ignorance. To graduate them from 





a metallic test gauge of course saves much trouble to the | 


maker, but the plan is scarcely as much in the interest of 
the buyer. Some fifteen or twenty years ago a complicated variety 
of this gauge was in use in France, under the name of the Mano- 
It is fully described in one of the 
numbers of our contemporary, the “ Annales des Mines,” for 1845, 
It consisted of a syphon with several branches, in communication 
one with another, filled with mercury in the lower part, and with 
water in the top portions, in such wise that the differences of level 
of the mereury in the tubes were added to each other. The same 
French periodical for 1847 contains a description of an ingenious 
instrument invented by M. Gazy Cazalat. The steam actson a 
piston of a certain diameter, the mercury on a larger piston, and the 
pistons are kept tight by membranes of vulcanised india-rubber. 
By properly proportioning the relative surfaces of the two pistons, 
the columu of mercury in the open tube may be made as short as 
one likes. Neither of these ingenious instruments are now in use, 
having been superseded by the metallic gauge. 

The same fate may be said to have attended the air manometer, 


although an improved form of this instrument has been lately | 


brought forward by Mr. Allan, of Perth, the inventor of the straight 
link motion. ‘The common air manometer is a long vertical glass 
tube, closed at the top end, which contains air. The mercury in the 
bottom part soon gets oxidised, and discolours the glass, so that the 
level cannot be read. The refraction of the glass also distorts the 
scale. A slight rise of temperature of the compressed air would also 
greatly affect the indications. As a consequence of Mariotte’s law 
of the compression of gases, the higher pressures are more difficult 
to read off in a tube of equal diameter throughout. This objection 
has been obviated by Mr. Allan and others, by means of tapermg the 
tube towards the top, but it does not appear that the other defects 
have been met at the same time, Steam pressure gauges of this 
kind are forbidden by law under most of the Continental govern- 
ments. 

Thermomanometers, or steam-gauges indicating the pressure of 
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steam by means of its temperature, generally consist of a large 
thermometer graduated to atmospheres. Callardeau’s thermomano- 
meter (1829) was of this kind. The fragility of the instrument, and 
its want of sensibility and slowness of indication, have caused it to 
be abandoned. We remember to have seen an instrument of this 
kind in use on a boiler in Mr. W. Fairbairn’s works, at Manchester, 
some years ago. Thermometers have been made on the well-known 
compensating principle used in chronometers and compensation 
pendulums. Two bent strips of copper and steel were rivetted or 
soldered togethor, and the unequal expansion by heat of the two 
metals caused a movement, which was registered by a wheel and 
quadrant in the usual way. We do not know whether steam 
gauges have been attempted on this plan—but the galvanic corrosion 
consequent on the contact of the two metals in the presence of 
moisture would probably soon alter the instrument. 

Under the broad heading of metallic gauges comes a great variety 
of instruments for measuring fluid pressure by means of the gra- 
duated motion of a metallic spring. Mr. D. Gooch’s steam gauge 
may be placed under this classification. It consists of a piston 
working in a cylinder against a spiral spring—in fact, very much 
like an ordinary MacNaught indicator without the drum. They 
have not come into use, mainly on account of the incrustation of 
the boiler clogging the piston. Similar instruments were used on 
French locomotives nearly twenty years ago. The cylinder was 
kept pretty clear by being separated from the boiler by means of a 
tap. But it is plain that the intermittent indications thus afforded 
were not much more than those to be obtained from the safety valve 
lever. Messrs. Easton and Amos, the hydraulic engineers, use a 
gauge upon this principle on a hydraulic press at their works, but 
they do not trust to it very much. Messrs. Smith’s (of Notting- 
ham) gauges may also come under this category. A volute spring 
takes the pressure, through the intermedium of an india-rubber 
disc stretched across the tube. Messrs, Salter and Co, also use an 
india-rubber disc in this way, which performs the same function as 
in Gazy Cazalat’s old gauge. Among other objections these gauges 
are liable to injury in course of time, through the induration of the 
india-rubber, caused by its partial carbonisation, The cheapness of 
the plan has led to several other of its forms; but it is one thing to 
make a gauge that will be accurate at first, and it is another thing 
to make one that will keep right for a length of time. 

A German writer has neatly classified the different principles of 
purely metallic gauges under the jollowing heads:—1, Every hollow 
ball, subjected internally to the }ressure of a fluid, will keep its 
spherical shape, 2. Every hollow elustic vessel, subjected internally 
to the pressure of a fluid, has a tendency to assume the spherical 
shape. 3. Every hollow cylindrical tube, subjected internally to 
the pressure of any fluid, will strive to keep its cylindrical shape. 
4. Every straight tube, the cross section of which is not circular, and 
which is subjected laterally to fluid pressure, has the tendency to 
assume the cylindrical shape. 5. Every hollow bent tube, the cross 
section of which is a circle, and which is subjected internally to fluid 
pressure, will keep its shape. 6. Any bent tube, the section of which is 
elliptical, and which is subjected internally to fluid pressure, will have 
the tendency to straighten itself, if the longer axis of the ellipse is 
at right angles with the plan of curvature of the tube, that is to say, 
the extremities will have a tendency to increase the distance 
between each other. The contrary will be the case if the longer 
axis of the ellipse coincides with the plane of curvature of the tube, 
and the tube will then have a tendency to curve itself still more— 
to bring its extremities nearer to each other. Schaeffer's, De Witt's, 
and the numerous gauges formed out of a number of superposed 
hemispheres, come under principle No. 2. Schaeffer and Buden- 
berg’s gauges are fitted with a corrugated circular steel plate to 
receive the steam pressure, The plate is coated with silver on the 
steam side. This is intended to prevent corrosion; but we have 
sometimes noticed a certain amount of galvanic corrosion from the 
contact of the two metals. The corrugations are concentric, being 
similar to the concentric ripples caused on the surface of water 
through the vertical fall of a stone. The back of the pointer is 
fitted with a spiral spring, in order to absorb any looseness of the 
working parts. De Witt’s gauges consist of a hollow chamber 
formed of two discs, each consisting of three or four thin steel plates. 
The chamber is collapsed by the pressure, and thus affords a longer 
range than the single disc of Schaeffer. A similar gauge to 
Schaeffer’s was patented in England in 1844 under the name of 
Fontainemoreau. Cuny, in Germany, made some years ago gauges 
in which the motion of a metallic plate was taken off by a columa 
of mercury, the rise and fall of which in a tube indicated the 
variations of pressure. This plan is simple, but the results are 
liable to be affected by temperature and other causes. Gauges 
made of a number of flattened spheres appear difficult to keep from 
leakage, and no gauge of this kind seems to be commonly used. 
Under principle No. 6 come Bourdon's admirable gauges, patented 
in France and in England in 1849. The greatest breadth of the 
tube is generally placed in the direction perpendicular to the plane 
in which the tube is curved, and the tube then becomes more curved 
or less curved, respectively, according as the pressure within is 
greater than without, or the pressure without is greater than the 
pressure within. Although the Bourdon gauge has been accused of 
taking a permanent set, and also of taking what may be termed a 
temporary set—that is, not coming back at once when the pressure 
is withdrawn—our own experience leads us to prefer these gauges 
to any other. The American makers of the Bourdon gauge, 
Messrs. Ashcroft, of Boston, patented several years ago a form of 
Bourdon gauge made with two springs or tubes, one inside 
the other. Messrs. Dewrance, in the Borough, have patented 
a similar plan in England, but they use three brass tubes 
—drawn by Muntz’s process—one within the other. This plan is 
stated to afford more elasticity within a smaller compass. Messrs, 
Bailey, Blake, and Bailey, of Manchester, have also lately patented 
what they probably call an improvement on the Bourdon gauge. 
The tubes are constructed either in two portions, one side of brass 
and the other of steel, or by “fixing a steel band against one side 
of a brass tube.” There is no doubt that, “ by this means they ob- 
tain a greater deviation of shape in the tubes when subjected to 
pressure, or acted upon by heat ;” but we are inclined to predict that 
galvanic corrosion wil! make quick work of the steel half, and thus 
affect the indications, 

As a commentary on the above we may mention that Mr. Amos, 
C.E., the Consulting Engineer of the Royal Agricultural Society, 
makes it a practice to test all the steam gauges of the boilers that 
ure intended to work at the Shows. ‘They are all tried in a parallel 
row on a steam pipe, to which is affixed the standard gauge. We 
have thus seen almost every one of these gauges give a different 
indication. Such store does the French Government lay on good 
steam gauges, and their proper state, that it is speciaily decreed 
that every boiler in France should be fitted with a pipe and flange, 
to which a test gauge can be at once attached by the Government 
inspector, The obvious deduction from these facts is that the 
greatest care and attention should be used in the selection, repair, 
and watching of the steam gauge. The employer of steam power 
will then find his reward, not merely in the increased safety 
of his boiler, but also in the saving of fuel.—Mechanics’ Maga- 
zine. 





Tue Ecuam Ramway Disasrer.—The Coroner's jury have found 
Thomas Lee, the engine-driver, and Jobn L. Trainer, tue fireman of 
the second train, guilty of manslaughter in having caused the deaths 
of Robert Wilkie, Edwin Hall, William Winfield, John Coppard, 
and Joseph Clegg; and the jury consider that these persons were 
labouring under great disaavantages, owing to the general mis- 
management of the railway company, especially in the following 
particulars :—Firstly in having no turntable at Ascot. The trains 
were therefore driven so as to return tender foremost, thereby pre- 
venting any communication being established between the guard 
and the engine-driver. Secondly, by their not using telegraphic 
communication from station to station. Thirdly, in starting the two 


trains at only five minutes’ interval, and in not giving instructions 
to the drivers and guards that the first of the two trains would stop 
at Egham, and the second at Staines, 
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PASTORELLI’S LEVELS AND OTHER SURVEY- 
ING INSTRUMENTS. 


Tuis invention, by F. J. Pastorelli, of 208, Piceadilly, consists in 
anew method of mounting levels and other surveying instruments 
upon the tripod stand. The metal plate which screws upon the 
tripod cap has, at the centre of its upper side, a globular projection, 
which enters a socket at the end of an upright stem, to which the 
surveying instrument is secured, but in such manner as to rotate 
in a horizontal plane, in the usual way. ‘The stem, and the 
instrument it carries, rest upon the globular projection, forming a 
ball-and-socket joint, and may be inclined in any direction with the 
tripod plate, so as roughly to set the instrument by hand, with the 
aid of the spirit levels. T'o adjust the instrument with exactitude, as 
well as to firmly lock it, the stem has formed upon it an inverted 
cup, the exterior of which is globular, and concentric with the 
globular projection on the tripod plate. A second plate or ring sur- 
rounds this inverted cup, the edge of the hole through the said plate 
litting the cup and forming a ball-and-socket joint, which allows the 
said ring or plate to ass“me any position with regard to the axis of 
the stem. ‘his ring or plate, when firmly pressed upon the inverted 
cup, holds it and the stem and instrument in any desired position. 
The binding or locking of the said ring or plate is arranged in the 
following manner :—The ring bas three or four holes formed near 
its edge, and at equal distances apart; these holes are countersunk 
on the upper side in a globular form. Mill-headed screws, having 
globular projections attached to them, or made separately as here- 
after described, pass through the boles in the ring or plate, the glo- 
bular projections under the milled heads of the screws working in 
the countersunk holes. ‘The ends of the mill-headed screws 
work in nuts, which also have globular projections working in cor- 
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responding cups formed in” separate blocks screwed?upon the upper 
side of the tripod plate. By turning these screws the plate through 
which they pass is forced down upon the exterior surface of the 
inverted cup on the stem carrying the instrument, allowing the 
latter to be adjusted so as to rotate in a horizontal plane. In order 
that the adjustment of the instrument may not be thrown out by one 
pair of screws, after the first pair (when four are used) have been 
set, it is necessary that the centres of the globe ends of the nuts in 
which the screws work should all bein the same plane with the glo- 
bular projection in the centre of the tripod plate. To prevent the 
clamping ring or plate from rotating in a horizontal plane inde- 
pendently of the tripod plate, a stud may be attached to the tripod 
plate, which may pass through a hole formed in the ring or clamp- 
ing plate, such hole not being cylindrical but countersunk on one or 
both sides, thus allowing of the free motion of the said plate except 
iu the horizontal direction. A tube may be fitted to the exterior 
edgo of the clamping plate, projecting downwards over the tripod 
plate, so as to exclude dust. 

Vig. 1 shows an elevation, partly in section, of the invention as 
applied to a surveyor’s level. A is the lcwer parallel plate 
screwed upon the tripod head; B is the ball joint in centre of 
said plate, the end of the stem C being cupped to correspond with 
the projection on the plate, The instrument revolves on the stem C in 
the usual way ; D is an inverted cup, cast with the stem or axis 
©, aud upon which inverted cup the upper parallel plate presses ; 
F, ¥, are the clamping screws, having milled heads at their upper 
ends, and globular projections formed with them, or made sepa- 
rately, as shown in Fig, 2, at H; these projections work in the 
upper parallel plate or ring, and the lower ends of the said screws 
work in the movable nuts G, cach of which forms a ball-and-socket 
joint. There may be three or four of these clamping or milled- 
headed screws. ‘I'be movable nuts are carried by the lower parallel 
plate A. The cup D is concentric with the ball-and-socket joint B, 
and this and the ball-and-sockets of the nuts G are in the same 
geometrical plane. When the globular projection under the milled 
head screw heads are made separately, as in Fig. 2, small recesses 
are turned both in the under side of the milled heads and also 
in the upper or flat side of the globe pieces H, so that a small 
spring may be introduced between them. In the figure this spring 
is shown compressed, Its object is to prevent the falling or incli- 
nation of the instrument on one side when the clamping screws are 
loosened, the friction between the inverted cup and the parallel 
plate E not beivg sufficient to retain the level in an egeight posi- 
tion. The small spiral springs slightly increase this friction 
within small limits, and so prevent the falling over of the instru- 
ment, although they in no way impede the tightening up of the 
— and the firm clamping of the plate E upon the inverted 
cup D, 





Tue Gatway Live.—The Galway Packet Company held a meet- 
ing on Monday, for the purpose of determining whether the con- 
cern should be wound up or not. Ultimately it was resolved to 
adjourn the meeting to the 13th, as the directors had a hopeful pro- 
position ready. 

Nortuern or Spain Raitway.—( From our Correspondent.) —The 
works of this great arterial line have now attained such a stage of 
development, that, unless unforeseen accidents arise, the circulation 
can be carried on next month (July) from one end of the system 
to the other. The capital expenditure to the close of 1863 was 
nearly £12,000,000. The traffic has been carried on at present 
under considerable disadvantages ; nevertheless, in 1863 it increased 
22°64 per cent. per mile as compared with 1862. 





ARMSTRONG AND WHITWORTH. 
(From the Times.) 


Tuere is still nothing very decisive to record in the way of a 
clear fiua] advantage of one of these competitors over the other. 
The verdict of one day’s firing so often reverses the results gained 
the day before, and these are so likely to be in turn upset by experi- 
ments which are to come, thatany attempt to give even an outline of 
each day’s results would only add to the confusion of a confused sub- 
ject, and involve a question which the erratic and contradictory 
action of the Committee renders more involved each day. The trials 
as regards firing for range and accuracy of the light 12-pounders 
have, as our readers know, been brought to a conclusion, but a great 
deal yet remains to be done before the entire official programme is 
gone through, and the guns are delivered to the competitors for a 
kind of supplementary trial, in which both Sir William and 
Mr. Whitworth will be allowed to show off the powers of their 
ordnance in any —— favourable light they may choose. The 
latest competition with these 12-pounders was with shell—common, 
segment, and shrapnel—against inantelets and targets, and to show 
the effect of accidental bursting of shell, that is, shell bursting 
100 yards ia front of troops, instead of, as they ought to burst, at 
twenty or twenty-five yards. These trials have been of the last 
importance in eliciting the destructive effects of each gun, and that 
and the question of endurance are really the main points to be 
solved by this contest. The value of a field guu may be estimated, 
in a great measure, by its power of throwing a destructive 
shell effectively. It performances with solid shot are so secondary 
to this important result as to be, in a measure, almost beside the 
question. The marvellous excellence of Mr. Whitworth’s field-piece 
as a solid shot gun has never admitted of question, any more than 
that shell firing used to be its weak point. Colonel Boxer has, 
however, designed a shell (very similar in its general principles to 
that now in use among the Federals, who, Colonel Boxer asserts, 
have taken his idea) which seems to suit Mr. Whitworth’s gun 
admirably. Certainly, the results which have been obtained during 
recent practice do the highest credit to Colonel Boxer’s invention, 
which is most ingeniously constructed to get over the difficulty 
which the narrow diameter of Mr. Whitworth’s projectile offered 
to its containing an efficient bursting charge at all. At the 
same time we must impress upon our readers the necessity of 
separating in their ideas the performance of Mr. Whit- 
worth’s gun from those of Colonel Boxer’s shell, in so 
far as that if the Boxer shell is better and more destruc- 
tive than the Armstrong segment shell, it is only a proof 
of the superiority of shells not of guns, as the Boxer shell can 
be fired from either, and would, if anything, be more easily adapted 
to the Armstrong gun than the Whitworth, and for these reasons:— 
The Armstrong fires a rather short, cone-headed, cylindrical shell ; 
this cylindrical form enables it to hold a large bursting charge in 
the centre, and round this are built or placed little rough cast-iron 
segments of a circle, which give its name to this destructive shell. 
The Whitworth shell, on the contrary, from its very narrow diameter 
and hexagonal shape, is not easy to adapt to a centre bursting 
charge, or to the iron segments. Colonel Boxer has, therefore, 
designed a thin cast-iron shell, which he fills with leaden bullets, 

utting either the time or percussion fuse on the top, which 
eads down to the bottom of the shell, where a small explod- 
ing charge of powder is placed. If the shell is to be broken 
up and spread its pieces with destructive effect this exploding 
charge is twelve drachms; if the bullets are wanted to go far it is 
only six drachms. With the latter small charge the shrapnel 
bullets are just blown out of the cast iron shell case, which drops to 
the ground, while the bullets sweep on in a gradually extending 
circle, with all the force which they have derived from their 
original discharge from the cannon’s mouth. Thus, then, Colonel 
Boxer fires a sort of iron blunderbuss from the gun, which is dis- 
charged either by the time or by the percussion fuse on meeting 
any obstacle, and sends its hail of bullets forward. When used for 
short distances, however, the twelve drachms charge is preferred, 
which is enough to break the shell case and add its ragged frag- 
ments to the general havoc of the round bullets. If this principle 
was used for the Armstrong gun, the greater diameter of its 
shell would enable it always to use the full bursting charge, 
while a greater number of circular bullets could naturally be got 
into a circular shell than into a six-sided one. The use of avarying 
bursting charge is open to most grave objections in actual warfare. 
The idea of measuring the charges into a shell in the hurry and hot 
blood of action is as much out of the question as Sir William’s idea 
of filling his common shells with the aid of a rammer and mallet, 
which was objected to and stopped by the Committee on Thursday, 
as a thing which, like the altered charges of shell, it would be impos- 
sible to use in actual service. The theory of the Boxer shell having 
a light charge to part its bullets, without at all depriving them of 
the force of their onward flight fromthe gun, is identical with the 
theory of Sir William’s segment shell, and with the theory of the 
Federal shell. The shrapnel shell of Colonel Boxer is very per- 
fect indeed; but in its present adaptation to the Whitworth gun 
it has some disadvantages which may very likely be capable of 
adjustment, but which, in the present state of this keen competition, 
require notice. Colonel Boxer has no more finally perfected his 
percussion fuse than Sir William Armstrong has his fuse for time. 
Vhen Colonel Boxer fires his shells against the ground in front of 
troops many of them turn out “ blind "—that is, do not explode at 
all. When they do so explode, however, their effect in ricochet 
firing is greater thau Sir William's segment shell. The spherical 
torm and superior density of Colonel Boxer’s bullets enable them 
to glance upwards aftor bursting, sometimes in the right 
direction, with murderous effect. Very often, however, 
they go in quite a wrong direction, for the Whitworth 
shot, after touching the earth, is rather erratic in its 
ricochet, and if its percussion shell explodes it may throw its 
bullets to the right or left or high into the air according as the shell 
glances. This failure of explosion, which, though not frequent, yet 
sometimes, to say the least, occurs, has led Colonel Boxer often to 
prefer his time fuse, which, as compared with percussion, is very 
objectionable in actiou, as the difference of cutting or piercing the 
fuse by one-tenth of a second—that is, the thickness of the edge of a 
penknife—more or less, would make a difference of forty yards too 
far or too short of where the sholl ought to explode. Is it reason- 
able to expect that either officers or men can attain such infinitesimal 
accuracy in actual battle? This partial failure of the percussion 
fuse is no doubt capable of adjustment, but all we have to say now 
is, that it must be so adjusted before the shell can be considered to 
be what further care and practice no doubt might easily make 
it—a perfect shell. It is, perhaps, to overcome these temporary 
defects that the committee have tried many of their late experi- 
ments against wooden screens in front of the targets, which burst 
the percussion shell before the target is reached, and thus insure as 
far as possible the non-failure of Colonel Boxer’s fuses against the 
ground, and also guard against the erratic ricochet of Mr. Whit- 
worth’s projectile, and the contents which Colonel Boxer puts into 
it. This arrangement brings to mind, again what we have before 
stated—that Colonel Boxer has no more perfected his percussion 
fuse than Sir William has his time fuse. A large number of Sir 
William’s time fuses have lit in the gun, and this premature 
explosion is a most grave defect, which must be due either to the 
fuse itself or the wear of the gun. The injury it does the 
gun may be disregarded, though it is by no means 
trifling, but the mischief it would inflict on troops if 
firing over their heads or operating upon their flanks 
cannot be lost sight of fora moment. If the fuse is not in fault the 
shunt gun in which this defect has been most observable is evidently 
letting the gases caused by the explosion pass the shell, and so burn 
its fuse, if this occasional failure can be prevented for the future, 
well and good. If it cannot, then either the fuse itself is danger- 
ously wrong or the shunt gun is giving the first well-marked signs 
of wear which may soon render it unserviceable. In the practice 
against the rope mantelets, which were made after the pattern of 





those used by the Russians to protect their embrasures, and were 
plaited mats of rope tin. thick, the shrapnel bullets from the Boxer 
shell ¢onstantly penetrated, while, as might bs expected, the 
rough iron segments of the Armstrong shell as constantly 
and signally failed to do so. In making the fragments of the 
shell and its bullets or segments richochet upwards from the 
ground the Boxer shrapnel again had a clear advantage, 
its dense spherical bullets glancing easily from the earth, while the 
rough iron segments of the Armstrong cut into the ground, aud 
soon stopped themselves. So, also, in trials for accidental bursting, 
too soon in front of troops the Boxer shell again had a clear advan- 
tage,—an advantage, however, which must be considered in 
connection with the following qualifying statement :—In exploding 
his shell at short distances in front of troops, or the targets which 
representedthem, Colonel Boxer used his large charge of 12 drachmns, 
in order to get the greatest effect from tke pieces of his broken case. 
At the long distances he used the light charge, in order to get the 
greatest effect from his bullets shot out of the case. When this 
alteration of charges in shells which were supposed to burst too 
soon accidentally came to the knowledge of Sir William he at once 
protested against it, and demanded fresh trials, or, at all events, that 
a note should be appended to the results, showing that varying charges 
had been used to accomplish them. The committee, after long 
deliberation, have, however, decided that in future varying charges 
must not be used, and that experiments shall be made with the high 
and low charged Boxer shell from Mr. Whitworth’s gun, and if the 
results given by the different charges are material, a note to that 
effect is to be appended to the returns of the Whitworth shell prac- 
tice made by such means. It is the opinion of many that these gun 
trials should not have been conducted at the same time with the 
trial of the new and experimental shell of Colonel Boxer; but we 
confess we cannot regret anything which has brought to light a 
missile likely to be so valuable to the service and the country as 
Colonel Boxer’s shell promises to become. With common 
shell — that is, a thin case of cast iron, filled with powder, 
lit from the front by a percussion or time fuse, the Whit- 
worth gun was very distinctly beaten by both of Sir William’s. 
Mr. Whitworth, to a certain extent, frankly admits this vic- 
tory, and explains it clearly enough by saying that an error 
of judgment was committed in making the common shell half a 
diameter too long, which has, to a certain degree, spoilt its shooting. 
We give this explanation or excuse as we gave Sir William’s about 
the steel tube of his breech-loader not expanding under the explo- 
sion of high proof charges, as it is said it would have done had the 
whole tube been of wrought coiled iron. But while, for the satis- 
faction of the competitors, we make their apologies public, it must 
not be forgotten that they are excuses to which both the public and 
the committee will wisely turn a deaf ear, and look to results alone. 
Both competitors had the most ample time to mature their prepara- 
tions and elaborate their weapons to the utmost, and by those 
which they have now at last put forward they must be content to 
stand or fall. 

After the trials with common shell were over, each competitor was 
allowed to fire shell after his own fashion, through embrasures at 
old guns surrounded with dummy figures and with empty limbers 
in the rear. In this contest the Armstrong shunt gun gained a 
marked superiority. 

The practice with the 70-pounder has now advanced to a stage at 
which the experiments against the iron-plated Warrior target have 
commenced. The trials with the large guns, if we may so far 
miscall the 70-pounders, which have led up to these armour-piate 
experiments, have included the first stages of firing for range 
and accuracy, during which both the shunt and the Whitworth 
were as nearly as possible equal in accuracy, though at 3,000 
yards range the Whitworth had an advantage of nearly 200 
yards. A breech-loader of Sir William’s, not on the old vent 
piece system but one more recently invented, which opens 
the breech at the side with sliding wedges, was included in these 
trials ; but we may dismiss the performances of this piece altogether, 
as it was on Friday very wisely withdrawn from competition, 
Thus, as far as we yet know, the second system of breech-loading for 
large guus has for the present been given up by Sir William. The 
trials against the Warrior target took place on Thursday and Friday, 
and in this competition a decisive victory was looked forward to for 
the Whitworth gun, which, from the very small diameter of its shot, 
has generally been found most effective for at least penctrating the 
armour plates, if it did not damage them much. Contrary to all 
expectation, however, at this contest Sir William's shuut gun 
achieved a decisive victory over the Whitworth, both with shot and 
shell, beating it in the ratioof atleast two to one. The length to 
which this notice has extended precludes our giving the details on 
this occasion; but we shall take the earliest opportunity of referring 
fully to this great stage of the competition, which is likely to be the 
- —s as it is, beyond all question, the most important of 
them all. 





Coat Discovertes 1n Nevana.—A correspondent of the Terri- 
torial Enterprise gives the following information concerning the 
recently discovered deposits of coal or lignite on Eldorado Com~ 
mon :—On close examination of the two leading veins now open, 
the Eldorado and St. Etienne, it will be seen that these deposits do 
not differ materially from the coal beds of America, which are com- 
prised within the thirtieth and fiftieth degrees north latitude when 
first uncovered. It is evident that these coal mines have, for the 
most part, been formed by the remains of the trees and plants that 
grew on the hill sides near where it now exists, the land or vales 
below having been successively submerged—the formation above 
them being alluvial, alternating with bituminous clay, gravel, and 
sandstone. The ledges are large, from 14ft. to 18ft. wide, and 
dipping in a southerly direction, and about 40ft. from the surface. 
Its colour is a brownish black, rather soft, brittle, burning somewhat 
slowly in an ordinary stove. But this is also the case with the 
lignite pit coal, a tertiary formation of carbonised stems of trees 
disseminated in a clay, which is found in great quantities in France, 
England, and China, when taken from near the surface. Thegas which 
is produced from this coal is not much inferior to that taken from 
the best quality of Scotch coal, as will be seen by visiting the gas 
works of this city, where it has been thoroughly tested, and from 
every point of view the opportune discovery of this coal may well 
be considered of the utmost importance to us here. 

TRAVELLING ON Intsa Rartways.—Another attempt at mischievons 
interference on the part of the Legislature with the management of 
railways has, we are glad to see, been signaily defeated. A bill 
with the specious title of facilitating railway travelling in Ireland 
came on for second reading on Monday evening. It appears that 
there are certain railways in [reland upon which there is notsufficient 
traffic to pay for running trains upon the Sunday. On one of the 
Irish lines one person only travelled, another has been closed alto- 
gether for some time, but a bill was nevertheless brought into 
Parliament by Sir Colman O’Loghlen to make it compulsory on 
all these and all other companies in Ireland to run at least one 
train on the Sunday. No matter whether there was the one 
traveller or none, still the Parliamentary train must run, and the 
shareholders—many of whom get no dividend—will, we presume, 
be called upon actually to pay the cost of the working. Major 
Gavin made an unsuccessful appeal to the House of Commons 
to pass the bill, because he was once brought by the railway 
within twenty miles of his home, could get no further, and was 
obliged to go without his dinner. He told another case of a gentle- 
man who was ill and could not obtain the attendance of a doctor 
from Dublin, as there was no train toconvey him. Tie House f 
Commons, fortunately, were not to be moved by either of these 
touching appeals, and they declined to press a measure which would 
place the Legislature in the position of compelling persons to work 
without remuneration, and which would impose new burdens upon 
railways, by means of ex post facto legislation. The second reading 
of the bill was rejected by a majority of 40 to 21. Railwaycompanies 
in Ireland, as elsewhere, will therefore be still at liberty to discon- 
tinue a service to the public which entails upon them a positive loss. 
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DODGE’S MACHINERY FOR ROLLING, FORGING, AND POLISHING METALS. 


Tus invention, by James Dodge, of Manchester, consists, firstly, 
of improved machinery for rolling, shaping, or forging metals into 
irregular shapes or forms, such as rolling steel for files, and steel 
and other metals for other articles. The patentee employs two side 
frames of suitable strength, each having a bearing fora roller which 
can revolve but not slide up and down, In connection witb this 
roller there is another roller, which is capable of revolving, and also 
moving, up and down, and to the shafts of the rollers are fixed 
teethed wheels gearing into each other. At any required distance 
from the last-mentioned roller there are two or more pattern or cain 
rollers or segments working on adjustable centres, which cam rollers 
or segments are turned by friction. The article to be rolled, shaped, 
or forged is entered between the two first-mentioned rollers, and the 
resistance causes the middle roller to be forced in contact with one 
of the cam rollers or segments, and thereby enable the article to be 
rolled, shaped, or forged, according to the different shapes of the 
cams or pattern rollers or segments. 

Secondly, of improved arrangements of machinery or apparatus 
for grinding one or more files, spindles, or other regular or irregular 
shaped articles at one operation with speed and exactness, and also for 
polishing the same when required. 

According to one arrangement two ordinary or composition 
grindstones are caused to revolve and move to and fro simultaneously 
according to the pattern, and also, when desired, they have a to-and- 
fro traversing motion sideways. The bearings for the shafts uf the 
stones are connected to right and left handed screws, and are also 
placed on slides working horizontally on the table or bed of the 
machine. The outer ends of the slides are connected to the afore- 
said right and left banded screws, and their inner ends are in contact 
with templates or pattern bars or plates fixed to the outside of a 
frame, adapted for vertically sliding up and down at the exterior of 
the sides of the stones. ‘This frame siides in guides fixed to the 
table or bed, and holds one or more articles to be ground at one 
operation, the articles being either revolving or stationary, as 
required. 

Fig. 1 is a side elevation of one arrangement of the improved 
machinery for rolling, shaping, or forging metals into irregular 
shapes. Figs. 2 and 3 are side and end elevations of one arrange- 
ment of grinding machinery adapted for grinding mule and other 
spindles for spinning round file blanks and other similar articles ; 
and Figs. 4 and 5 are detached views of a modification of some of 
the parts. 

In Fig. 1 the bed plate of the machine is shown at a; it has upon 
it two side frames 6, into which is fitted the cross head ¢ in such a 
manner that it can be raised or lowered. Each side frame has at 
the bottom a stationary bearing for carrying the bottom roller 
shaft d, having two or more circular projections or roller surfaces e. 
Above the shaft d there is another roller f having projections or 
rollers corresponding with those on the shaft d, and the shaft / either 
works in movable or sliding bearings fitted in guides in the side 
frames or the necks of the shaft work in the guides themselves. To 
the roller shafts d and / are fixed toothed wheels gearing into each 
other, and to the shaft d is also fixed the toothed wheel i which 
gears into the pinion 7 on the driving shaft &, having upon ita 
driving pulley for which a toothed wheel may be substituted when 
desired. Above the rollers f there are two pattern or cam segments 
m, m, the two axes of which are fitted to bearings in the cross head 
c ard kept in their places by caps and screws. ‘The cross head is 
moved up and down, to suit different dimensions of pattern rollers 
or segments, by the screws n fittedinto nuts n' in the side frames, 
the screws being held in the cross head by collars and plates. To 
the tops of the screws are fixed the toothed wheels o, gearing 
into a central toothed wheel fixed to the boss of the hand wheel q 
and working on a stud fixed to the cross head, and when the hand 
wheel q is turned the central toothed wheel connected to it turns 
both the wheels o and serews n, so as to move the cross head up or 
down according to the direction in which the hand wheel is turned. 
‘The machine is arranged for forging or shaping file blanks, one of 
tue roller surfaces and cam segments being for the two flat sides of 
the blank and the other roller surface and segment for the edges of 
the blank, and when the heated steel has to be placed between the 
rollers, the upper roller is raised by means of a treadle y jointed by 
a rod to the lever z working on studs fixed to the side frames. 
When the machine is to be used for forging or shaping articles the 
driving shaft & is put in motion, and the gearing and rollers are con- 
tinually revolving it, and when the metal is properly heated its 
frout end is introduced between the rolls, and the top roll being 
brought in contact with one or other of the pattern segments m, 
motion is communicated to it in the direction of the arrows, the 
shape of the segment or pattern surface allowing the upper roller 
to move up and down and forge or shape the article, the rollers re- 
turning back the article ut the same time that it is being forged or 
shaped, after which the cam surface m turns back by its own gravity 
ready for a fresh operation. 

Figs. 2 and 3 are side and end elevations of one arrangement 
of the machinery adapted for grinding mule and other spindles for 
Spluning round file blanks and other similar articles, and Figs. 4 
aud 5 are detached views of a modification of some of the parts. 
To the standards or legs a is fixed the table or bed 6, having at the 
top projecting side flanges ¢ in which work the slides d, having 
upon them the pedestals or bearings ¢, which carry the shafts f to 
which are fixed the grindstones g, the upper parts of which are 
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surrounded by casings hk. To the under side of the pedestals are | articles, such as loom rods, for example, between a pair of grind- 
fixed the nuts 7, which pass through slots in the slides and the | stones or polishing wheels. A, A, are the stones or wheels, the axes 
flanges of the table or bed and fit right and left handed screws j, &, | of which are mounted in sliding plummer blocks B, B, supported 
to the outer ends of which are attached by collars to the slides d, d, | upon the side frames or standards C, and set to any required dis- 
while their inner ends are connected by the boss J, having in it pins | tance apart, according to the diameter of the article to be ground or 
which work in slotted holes at the ends of the screws, so that the | polished, by means of the right and left screw spindle D, working 
slides, pedestals, stones, and screws may be able to move to and | through the plummer blocks B, or by any other convenient mechani- 
from each other the length of the slots in the screws without the | cal contrivance. The article to be ground or polished is supported 
screws being turned. The outer ends of two of the screws are | ina pair of brackets E between the stones, and receives a rotatory 
connected by the transverse shaft m and bevel gears m, so that all | motion either by hand or by any well-know arrangement of 
the screws may be turned simultaneously and draw the pedestals e | mechanism, and when the article is longer than the width of the 
and stones g nearer together or move them further apart according | stones or wheels it is moved to and fro longitudinally, or the stones 
to the direction in which the screws are turned. Ateach inner side | or wheels may be made to reciprocate laterally. In lieu of placing a 
of the table or bed } there are guides 0, between which slides the | single article parallel with the axes of the stones or wheels, two or 
vertical frame p, having at the top the cross bar q, and at any re- | more articles may be ground at the same time by placing them at an 
quired distance below it the cross bar r, which is thinner than the | angle with or perpendicular to the axes of the stones or wheels, 
smallest diameter of the articles to be ground. To the top of the Fig. 7 represents a plan of a mode of arranging the stones or 
frame at each side are connected the templates, pattern bars, or | Wheels when grinding or polishing tapered articles. In this case 
plates s, which are guided in holes in the table or bed b, aud have | the axes of the stones or wheels A, A, are placed at an angle corre- 
two of their sides in contact with the inner ends ¢ of the slides d, | sponding to the taper of the article, and in some cases the stones or 
when the machine is working. The upper cross bar g carries short | Wheels are caused to traverse laterally in the direction of their axes. 
spindles or chucks u, having at the bottom centre holes, and at the _ — 
top the small toothed wheels or pinions v, one of which gears into 
the toothed wheel w fixed to the shaft z having a screw y fitting a A Lanurvrtan Ocean Vesset.—Within a few days a craft will 
nut z fixed to the inside of the table or bed 4. The shaft 2 near the | take its departure from this port for a voyage across the Atlantic, 
upper end works in a bearing a! on the sliding frame p, and to the | smaller than any which has ever before been deliberately navigated 
top of the shaft is fixed a wheel and handle d' for working it by | for so large a distance, It will contain two men and a dog, and the 
hand or a pulley or toothed wheel for working it by power. The | provisions for a voyage of about six weeks, during which time the 
lower cross bar r has also a number of centre holes corresponding | ien will subsist upon half a pound of meat, which will be preserved 
with those in the spindles or chucks u, and in the centres in both | in cans, three-quarters of a pound of bread, and three pints of water 
bars are placed the spindles c', or the round file blanks, or other | each day. Out of this allowance the dog is presumed to select bis 
round articles to be ground, the short spindles or chucks u being | rations. The object of this enterprise is more one of novelty then 
raised for the purpose and afterwards lowered and pressed on the | otherwise. Mr. John ©. Donovan, the principal owner, is now 
articles, the sides of the centre holes in the bar r being cut away to | fifty-four years of age, and has been at sea since he was fifteen; 
allow the stones to reach the bottom of the articles. At the centre | while his companion, Mr. William Spencer, has had a large ex- 
of each end of the bed there is a bolt or screw, to which is fixed a | perience asa seaman. Mr. Dovovan conceived the idea of building 
strong double spring d', the ends of which are in contact with the | the boat according to his own plans, and attempting to navigate 
outer ends of the slides d for the purpose of keeping the inner ends | her across the ocean to astonish the Johnny Bulls, and, in 
t of the slides close up to the varied form of the templates or pattern | the height of the excitement attending such a singular ad- 
bars s, the slotted holes in the ends of the screws enabling them to | venture, to sell his vessel, probably to a good advantage. 
do so, The stones have a revolving motion imparted to them | The little craft is J5ft. din. in length, 4{t. lUin. in breadth, 
either upwards or downwards, or both, in opposite directions by | and 2ft. Qin. in depth, custom-house measurement. She is 
means of pulleys or by gearing, and when desired a lateral travers- | very strongly and carefully constructed, with iron rivet 
ing motion may be given to the stones in the same or opposite direc- | fastenings, and covered over two-thirds of her length. She is 
tions by cams e! or by any other means. When the sliding frame p | rigged after the manner of an hermaphrodite brig ; her mainmast is 
is charged or supplied with the articles to be ground, and the inner | 19ft. long from the step to the truck, and her foreyard about 
ends ¢ of the slides d placed in contact with the templates or pattern | 4{t. 6in. from the deck, She is not too lightly sparred, and will 
bars s, both grindstones are made to revolve, and are then simul- | carry about fifty yards of canvas. By the application of an inven~- 
taneously brought up to their work by the right and left handed | tion of Mr. Donovan's the sails will all be managed, raised, and 
screws, after which the shaft z is turned by hand or power and | lowered from the cock-pit by means of lines and leaders. She will 
descends as the screw y passes through the nut z, bringing down | be launched with everything standing, and with the topgallant sail 
the sliding frame with its contents and the templates or pattera bars, | permanently set. Such is the simplicity of the rigging that there 
and at the same time turning by means of the toothed wheel w and | will be no occasion to go forward for any purpose connected with the 
pinions v the short spindles or chucks wu and with them the articles | management of the vessel. The singularity of her rig was intention- 
to be ground w. When the shaft 2 is turned tho reverse way it | ally adopted by Mr. Donovan, who thought that the merit of crossing 
raises the sliding frame and parts connected with it, and the articles | the ocean in a brig-rigged craft would be greater than if she was a 
revolve in a reverse direction, and as the templates or pattern bars | simple sloop, or schooner-rigged sail -boat. She will carry six tanks of 
move up and down they work in unison with the double springs d! | fresh water, holding five gallons each, and eighteen kegs, one and a- 
and cause the slides and stones to move to and fro and grind the | lalf gallons each. These will serve as ballast, and as fast as they are 
articles at the same time to the required pattern. emptied will be filled with salt water. he craft will draw about 
When the articles to be ground are sufficiently thick they are | 2ft. of water when loaded, and will rely upon her peculiar construc- 
placed in the sliding frame in a diagonal or angular direction, so | tion for buoyancy. The space devoted as a sleeping apartment is 
that, when in contact with the grindstones, they will turn by the | about 2ft. wide, Gft. long, aud I6in. in depth. She will be 
friction of the grinding, thus dispensing with the necessity of turn- | named the Vision; but it is hoped that this will not prove a vision- 
ing them by gearing. ary scheme on the part of the gentlemen undertaking it—New York 
When the articles are required to be ground to a fine point some | World. 
of the arrangements are modified as shown in Figs. 4 and 5, in the Orpnancu.—The increasing difficulties experienced in working 
following manner :—The lower cross bar r, Figs. 2 and 3, is removed, | heavy guus upon the old carriages and slides, have induced the 
and between the casings / is placed a plate or cross bar having as | Admiralty to have a wrought iron carriage and slide constructed in 
many holes as there are articles to be ground, through which holes | the Arsenal, upon the principle of Commander Scott, R.N., who, as 
the articles can pass freely as they move up and down, and instead | early as 1862, proposed the mounting and working of guns from 
of causing the grindstone to turn downwards they are made to turn | twelve to twenty tons’ weight upon the broadside, and designed a 
upwards, and the articles and chucks prevented from rising by the | frigate to carry them in a central battery. Captain Palliser, of the 
arrangement of parts shown in Figs. 6and7. The chucks u have | 18th Hussars, has produced strong and exceedingly cheap shot by 
holes at the bottom in which one end of the articles is held firmly, | a simple process. Instead of casting the shot in sand, and 
but each chuck is formed at the top with a hardened centre, which | allowing the surface to cool gradually, the metal is poured into 
works in acentre hole or cavity in the plate e', having at its ends | a cold iron mould, so as to cvol the surface with the utmost 
axes or shafts /', g', which work in bearings /! k}, fixed to the | possible rapidity, long before the interior has hardened. In this 
sliding frame of the machine, so that the plate can be turped and | way a ball is turned out which, to judge from recent trials, com- 
lace its centre holes on the ends of the chucks, or turned back to | bined almost the hardness of steel with the destructive effects of 
eave the chucks at liberty. On the shafts /! there is a handle /!, | a segment shell. Hitherto cast iron shot have smashed against the 
having in its bossa pin or key, which passes through a long slot in ' plates, but this penetrates and breaks into numerous pieces after 
the shaft, and at the other end of the handle there is a pin or catch | passing through the obstacle. An important series of gunnery ex- 
m', which can be entered into a hole in the bearing. Thus when | periments have been made at Shoeburyness, ‘T'he object was to 
the chucks are required to be free, or to be raised in order that the test the resisting powers of a target representing a section of the 
tops of the articles can be driven into the bottom holes of thechucks, | iron-clad Lord Warden, now building, and in the same trials to 
the plate e' is turned back, and when the articles are properly placed determine the comparative penetrating powers of the Somerset and 
for grinding the plate is turned over, and its centre holes placed on | Frederick guns, and of the Armstrong and Anderson guns. The 
the centres of the chucks, and then the plate is held steady by push- | result of the trials, which were of great interest, was that the target, 
ing the handle /', and causing the pin or catch to enter into the | though in its principal parts 42}in. thick, was knocked all to pieces; 
support of the plate e'. and with respect to the guns, the large bore guns were found to be 
Fig. 6 represents a mode of grinding or polishing round parallel | superior to their small bore competitors. 
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INDIAN RAILWAYS. 


Tue very interesting report of Mr. Julian Danvers, the Govern- 
ment director of Indian railways, to which we have referred on 
several previous occasions, contains some curious statistics regard- 
ing the cost and management of the great iron highroads which are 
now rapidly spreading into all parts of our vast Eastern Empice. 
‘To what extent European capital and enterprise is involved in the 
mighty undertaking of establishing the most perfect means of loco- 
motion in a country which up to the present has been without 
almost any means of intercommunication; in a country, moreover, 
where humanity is split up into the smallest fragments by the 
narrow rules of caste, with immense barriers between the various 
classes of society—how great the material stake which England has 
in this Hercules work of civilisation—is strikingly shown in Mr. 
Danvers’ figures. His report tells us that during the single year 
ending 1862 there arrived in India 407 ships, carrying 182,621 tons 
of materials for the various railway companies, of the value of 
£1,669,443. Such a fleet of 407 ships represents the commerce of 
the whole civilised globe of but a few centuries ago. And this is 
only the activity of one year. To carry the whole of the material 
used for the construction of railways in India no less than 3,012 
ships were employed—a fleet considerably larger than the usual 
navies of Belgium and the Netherlands put together. It is sad to 
add that thirty-nine vessels ont of these 3,012 were lost on the road 
to India. The loss must be numbered among the many sacrifices 
which Great Britain has made to spread civilisation among the 
136 millions of dusky Asiatics subject to her sway. 

The total length of all the Indian railways at present amounts to 
about 2,000 miles, and, adding the lines in course of construction, to 
very nearly 5,000. It appears that, notwithstanding exceedingly 
low fares, of which anon, the financial state of most of the com- 
panies is very satisfactory. Even so late as the year 1861 the belief 
was general in India, that the great companies would not be able to 
earry out their undertakings without assistance from the Govern- 
ment; but this fear was dispelled by the results of the year 
1861-62, A great and general increase in the receipts for goods 
and passengers had for immediate result, that capital came flowing 
in freely, so that, although large sums were required for the new 
lines, there was no lack of money. Yet the expenditure in this 
one year 1861-62 was enormous; the East India Company paid 
away the largest sam during the twelve months—over two and a 
quarter millions sterling. The Great Indian Peninsular came 
next, its outlay having been above a million and a half. The 
Punjab spent £312,966; the Eastern Bengal, £440,650; the 
Scinde, £169,218. Mr. Danvers estimates that no less a sum than 
574 millions will be required to finish the railways already com- 
meuced, adding, “I wish to guard myself against encouraging the 
exprctation that thissum may not be exceeded, Past experience 
would unfortunately lead to the impression that very likely it will.” 
Tout comme chez nous, we may be allowed to say. 

The Indian railway budget, at the time the report was prepared, 
was very heavy as well as complicated; but we may put it conve- 
niently in the form of a table, as follows :— 

Estimated cost of w ks 1. ee oe oe oe oe oe £57,500,000 
Amount guaranteed .. e ee ce ee ee 23,600,000 
AMOCNS TENGE. 56 co 06 6 co 06 00 (ce ce «6(OB:000000 
Amount expended... .. oc ee 6 ce ee 40,600,000 


When a double line rails is substituted for the single line at 
present in use in many parts of India, the expenditure will, of 
course, be very largely increased. But a double line is absolutely 
necessary on most, if notall, Indian railways, for already the old 
system gives rise to very serious inconveniences. 

The question of cost of maintenance of the lines seems to be as yet 
not fully settled in India. It is, as Mr. Danvers remarks, “a problem 
which experience only will solve.” He adds, however, that suffi- 
cient knowledge has already been gained to form a judgment 
regarding one very important item of expenditure connected with 
the permanent way. ‘lhe wooden sleepers, whether imported or 
made of Indian wood, whether seasoned or chemically prepared, 
have in parts of the lives already become unserviceable, and many 
thousands have had to be renewed. ‘This circumstance, together 
with the difficulty and expense of obtaining the right kind of wood 
from not too great a distance, has led the consulting engineers of 
some of the companies to recommend the use of iron sleepers. 
Steel rails are mentioned at the same time, as being probably the 
most serviceable as well as the most economical for all lines subject 
to heavy traffic, 

It is exceedingly satisfactory to find that the natives of India make 
not only good railway servants, but first-rate engineers. It is stated 
in Mr. Danvers’ report that ninety-four per cent. of the persons em- 
ployed on Indian railways are natives, and that, on the whole, they 
do their work remarkably well. ‘To reduce the percentage of 
European labour still further would be clearly to the advantage of 
sharetolders, if not of managers. “ ‘That European supervision,” 
says Mr. Danvers, “ will be necessary cannot be doubted; but that 
much of the mechanical skill and sedentary work, and all the 
common labour bestowed upon the works, should be obtained in the 
country is equally obvious.” The ease with which natives are 
trained is commented upon by Mr. Stokes, the locomotive superin- 
tendent of the East Indian Railway, who says :—“ After a suflicient 
staff has been sent out from England for the first two or three 
years working at a new line of railway in India, the resources of 
the country may be depended upon for securing an abundant supply 
of engine men, if a practical system of instruction be adopted.” 
Whether, when this system is pushed to its full length, accidents 
might not become more numerous, no opinion isgiven. It ought to 
be said, however, that at present the rate of accidents on Indian rail- 
ways is rather high, Out of four and a-quarter million passengers 
carried in 1860 there were fifty-one killed and forty-four injured. 
iu Germany, where the trains run at about the same speed as in 
india, the proportion of casualties last year was not more than one 
in six millions ; but, undoubtedly, the railway system in our Great 
Eastern Empire is in its infancy, and, on the whole, the plan of 
employing native labour seems to answer very fairly. It is quite 
clear, besides, that without such labour, Indian railways cou!) never 
have been developed to their present magnitude; nor would it be 
possible in its failure to complete the great iron network over an 
empire of near a million square miles, with a popu.ation of 136 
millions. 

One of the most gratifying features in connection with Indian 
railways is that they are used by the lowest as well as the highest 
classes of the natives, and that the former, in particular, employ the 
new means of travelling very extensively,as soon as the fares come 
within their reach. The Great Indian Peninsular Railway increased 
the number of its passengers half a million in six months, by intro- 
ducing a fourth class at lower rates. Below the point fixed by this 
company—namely, a fifth of a penny per mile—Mr. Danvers thinks 
it would be imprudent to go; but there are those who advocate a 
still lower scale, on financial as well as on political and moral 
grounds. It is clear that curious experiments may be made in 
india, as to what really are the lowest charges at which great 
numbers of passengers may be carried over vast distances. Packed 
up in gigantic carriages two storeys high, without expansion 
cushions and gbolsters, glass windows, and scientific ventilation, 
and with greatly simplified modes for issuing and taking tickets— 
one of the most cumbrous, troublesome, and unreasonable features 
of our European system—there seems no reason, indeed, why 
human beings should not be carried very much at the same 
rate as goods. Indeed, goods have to be carted up to the 
station at the expense of the companies; have to be hoisted into 
tho carriages, and to be guarded, registered, and often insured 
against danger; while passengers do all this work for them- 
selves, requiring nothing but the allowance on a_ limited 
space in the moving train. The final experiment as to the lowest 

possible rates of railway locomotion—lower even than “a fifth 
of a penny per mile”—seems about taking place in India, and its 
success must create a social revolution, The revolution, in fact, has 
already commenced. ‘The six or seven millions of Hindoos, 
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Mahometans, Parsees, and other creeds, tribes, and races, whom the 
railway, and the railway alone, brings into contact annually, are 
but so many emissaries of European society, and so many disciples 
of western progress. What the sword has been unable to do, and 
what even missionary enterprise has failed to accomplish, the iron 
highroad is about to undertake—to free India from the curse of 
caste and bind it in strong, because interested, bonds, to our own 
country. In this sense, the three thousand ships with railway 
stores, and the fifty millions of capital which we have sent to India, 
are the noblest contribution Great Britain has ever made to the 
cause of civilisation.—Lailway News. 





Swansea.—The trade of this port is expanding, and at the last 
meeting of tke harbour trustees a report of the executive committee 
recommended the immediate prosecution of important works for the 
development of the coal and iron trades of the district. Permission 
was granted to the Llanelly Railway and Dock Company for the 
erection of a shipping stage in the south docks, for the shipment of 
the coal of a maiden district through which the line will pass. The 
committee further reported that the bill promoted by the trust for 
the extension of the piers and the deepening of the entrance 
channel had passed the committee of both Houses of Parliament 
and was now only awaiting the royal assent. Under these circum- 
stances they recommended the immediate issue of bonds to the 
extent of £10,060 as the first instalment for the new works, and 
that contracts for the supply of the necessary timber be at once 
advertised for. The works are to be commenced immediately, so as 
to secure the advantage of the present summer months, Mr, Aber- 
nethy, C.E., has already made the necessary plans and drawings. 
The works, when completed, will give an increased depth of water 
of about 3ft. Gin., a most important desideratum for the very large 
class of vessels which now frequent the port for cargoes of coal and 
iron. A large and powerful crane for the loading and discharge of 
vessels was ordered to be at once erected in the north dock, and also 
a landing stage for steam vessels, both of which are now in process 
of construction. 

Fire Arus.—A return has just been issued, showing the extent to 
which small arms have been manufactured at the Koyal Factory at 
Enfield, since 1859, and a comparison between the cost of the arms 
under the contract system and that of the Government manufacture. 
From 1860 to March 3st, 1864, the number of arms of all kinds 
actually delivered under contract was 306,612 pieces, 7,588 being 
cancelled as overdue. From 1859 to 1864 the total number made 
and delivered into store at Enfield was 423,939. This quantity is 
distributed as follows:—Rifled muskets (pattern 1853) 365,779 ; 
short rifles, 19 500 ; rifled muskets (naval service), 2,280 ; Whitworth 
rifles, 4,180 ; cavalry carbines, 16,500, and artillery carbines, 15,700. 
We find that the total cost of rifled muskets under the contracts 
varied from 56s. 10d. to 653. 1d.; and at Eufield their average cost 
was from 39s. 8d. in 1859-60 to 67s. in 1862-3. Short rifles (including 
sword, bayonet, and scabbard) cost under contract 943. 7d.—at 
Enfield, 50s. 8d, Artillery carbines were contracted for at 65s. 10d. 
to 78s. 4d., and they have since cost 47s. 11d. The Whitworth rifle 
bas cost 533., and the cavalry carbine, estimated by contract cost at 
63s. 7d., has cost at Enfield from 32s. 41. to 33s. 6d. The cost of the 
arms manufactured at Winfield during 1863-4 cannot, it is said, yet be 
stated. Even adding to the cost of the arms the amount of the 
depreciation of building and plant, and of interest on capital sunk, 
there has been a surprising reduction in the expense of arming our 
troops since Government took the manufacture into their own 
hands. 

AvstriA.— The report of the maritime enterprise, known as 
the Austrian Lloyds, has just appeared for 1863-4; the impression 
which it has made upon the public has not been very favourable. 
Nevertheless, the stagnation of commerce at Trieste may, perhaps, 
serve as an excuse to some extent for the little energy displayed by 
the administration of the Lloyd Company. Thus, the Chamber of 
Commerce at Trieste has just published, in a large volume, the 
movement of the port iu 1863. The entrances inwards comprised 
10,578 steam boats and sailing ships, having an aggregate burthen 
of 724.574 tons, and the departures numbered 10,513 vessels, having 
an aggregate burthen of 740,208 tons, The vaiue of the goods 
imported was £14,472,091, and that of the goods exported was 
£11,796,729. After the Austrian flag, the Greek, Neapolitan, 
Roman, and Dutch marines participated most actively in this move- 
mept, which shows a falling off when compared with the three pre- 
ceding years, and remains below the business done in 1854. 
As a historical curiosity we may cite the unhappy years of 
1810, 1811, and 1812, which only comprised six, three, and 
two entries. The Danube Steam Navigation Company has 
appointed a commission charged with the task of examining 
the river and its commercial movement up to its embouchures, so as 
to ascertain the best means of rendering the navigation more 
animated and more productive, in order to dispense with the sub- 
vention of the State. As showing the vast industrial progress 
which Austria is making in spite of many difficulties, we may note 
the fact that that country now employs 5,403 engines of 336,776- 
horse power against 1,334 of 52,943-horse power in 1852. This 
number is divided as follows:—For navigation, 294 engines of 
40,000-horse power, of which 66 engines of 13,28l-horse power are 
employed in war steamers ; 132 engines, of 12,493-horse power, on 
the Danube ; 62 engines, of 12 300-horse power, by the Lloyd Com- 
pany ; 1,329 locomotives, of 265,465-horse power, on railways ; and 
3,780 engines, of 59,311-horse power, in industrial establishments. 
M. Tonella has inaugurated this month a line of steamers between 
Trieste and Mexico. ‘The Marco Polo steamer, which cleared out 
of Trieste on the i5th, carries only twelve employcs and domestics 
for the court of Mexico, fifteen carriages, and a quantity of furni- 
ture and effects. The Marco Polo, which is only a wooden-built 
ship, will have to prove her capacity for transatlantic navigation. 

Foreign anp Corontat Jorrinas.—The proposed Inter-Conti- 
nental Telegraph, vid Behring’s Straits, will complete the circuit of 
the world, as Russia has undertaken a line of 6,000 miles, from 
Moscow to the Pacific Ocean, at the mouth of the Amoor, of which 
4,000 miles, from Moscow to Irkutsk, are in operation, and has 
gravted to Mr. P. M. Collins, of New York, a concession for thirty- 
three years to extend this line up to and across Behriug’s Straits, 
and then through her American territories to the frontier of the 
British possessions, a distance in all of 4,500 miles; while the Bri- 
tish Government have granted a similar priviloge down the northern 
frontier of the United States, and an application is now pending in 
the Washington Congress for like permission through that country, 
thus connecting the whole telegraphic system of Europe and Asia 
with the telegraphic system of America. ‘he full completion of 
the project may be expected within three years. ‘The total distance 
overland by way of Behring’s Straits will be about 16,000 
miles, and it is asserted that messages have been repeat- 
edly sent during the present year from Boston to San Francisco, 
a distance of 300 miles in two minutes.—M. Aupin, pupil of Pro- 
fessor Malaguti, has succeeded in obtaining silver in the saline 
residue obtained by evaporating the water of the Dead Sea, One 
milligramme of silver is contained in two kilogrammes of the saline 
matter; that is to say, one part of the precious metal in two million 
parts of salt, or about seven grains to the ton.—A proposition has 
lately been made to connect the whole of the West Indian Islands 
by telegraph with the mainland at Cayenne, in French Guiana, and 
at Key West, near Florida, if a guarantee of 6 per cent. on the out- 
lay can be obtained. The cost is estimated at £300,000. Itis pro- 
posed that Cuba should subscribe £2,500 a-year; Trinidad, Suri- 
nam, Porto Rico, Demerara, Barbadoes, and Jamaica, £1,500 a-year 
each; Martinique and Guadaloupe, £1000 a-year each; and St. 
Thomas, Cayenne, and Santa Cruz, £500 a-year each.—The Journal 
de St. Petersburg states that the harbour of Sebastopol is being 
cleared of the hulls of the ships sunk at the entrance of the port at 
the beginning of the Crimean war. The same journal adds that in 
three years the railroad from Moscow to Koursk will be extended to 
Sebastopol. [Considering that the Crimean war terminated in 1856, 
the raising of these submerged Russian ships seems to have been 
proceeded with in a very jestina lente fashion. ] 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE FIRST STEAMBOAT. 

Srr,—In your last number (17th inst.) you publish, at consider- 
able length, “‘ Notes on Steam Navigation,” by Joseph Chesborough 
Dyer, Esq., and as I consider he claims for Mr. Fulton by far 
too prominent a position for his application of steam power to the 
purposes of navigation, I will thank you to oblige me with space 
for the following observations. 

It is an undisputed fact that William Symington, as early as 1788, 
propelled a small vessel, by means of steam, ona lake or piece of 
water belonging to Mr. Miller, of Dalswinton, in Dumfriesshire, 
Scotland, 

A second experiment was made in 1789, on the Forth and Clyde 
canal, with a vessel and engine of a much larger size, under the 
superintendence of Mr. Symington, at Mr. Miller’s expense, which 
went at the rate of five miles an hour, “ with perfect success.” 

The next experiment made by Mr. Symington was under the 
patronage of Lord Dundas, of Kerce, which consisted of a steam 
engine with “a cylinder of double power, 22in. diameter.” Mr. 
Symington had begun his labours under this last-named patron in 
1800; and in 1803, after expending the sum of £7,000 and upwards 
“ happy results were produced,” which I will now give in Mr. Sym- 
ington’s own words. 

“T,in March, 1803, took on board of the boat at lock No. 20 of 
the canal, the late Lord Dundas, my patron, Archibald Spiers, Esq., 
of Edderslee, and several gentlemen of their acquaintance, and made 
the steamboat take in drag two loaded vessels, the Active and 
Euphemia, of Grangemouth, Gow and Espline, masters, each vessel 
upwards of seventy tons burden, and with great ease they were 
carried, without the assistance of any horses, through the summit 
level of this canal to Port Dundas, a distance of nineteen and a-half 
miles, in six hours, although it blew so strong a breeze right ahead 
during the whole course of the day that no other vessel in the canal 
attempted to move to windward ; and this experiment not only satis- 
fied me, but every person that witnessed it, of the utility of steam 
navigation.” 

It appears that the proprietors of the canal were afraid of the 
washing down of the banks, and this steamboat was laid aside for a 
time. “ A beautiful model,” however, of the boat and its engine 
was sent to Lord Dundas, who resided in Arlington-street, London. 

Mr. Symington then says as follows:—‘ While the steamboat 
was lying in the Forth and Clyde canal, Mr. Henry Bell, from 
Glasgow, who had also witnessed my experiments in 1789, was fre- 
quently seen to inspect it, and it was this gentleman, in conjunction 
with others, who constructed, in the year 1811, the steamboat the 
Comet, which first plied on the River Clyde, and the immense ad- 
vantages,” &c. &e. &e. 

Mr. Symington also had the celebrated Mr. Fulton as a visitor, 
which he tells in the following words :— 

“ It happened one day during the period that I was employed in 
constructing the experiments under the patronage of Lord Dundas, 
viz., in July, 1501, that a stranger came to the banks of the canal 
and requested to see me. He very politely announced himself as Mr. 
Fulton, a native of North America, and told me that he intended to 
return to his native country in a few mouths, but having heard of 
the steamboat experiments he could not think of leaving the 
country without waiting upon me, in the hope of seeing the boat 
and machinery, and procuring some information as to the principles 
upon which it was moved. He remarked that, however beueticial 
such an invention might be to Great Britain, it would be certainly 
of much more importance to North America, considering the many 
navigable rivers and lakes in that country, and the ease with which 
timber could be had, either for building such vessels, or supplying 
the engive with fuel. He thougit fit to say that the usefulness of 
these vessels, in a mercantile point of view, could not fail to attract 
the attention of every observer, and that if he were allowed to carry 
the plan to North America, it could not but turn out to my advan- 
tage, because, if I were inclined, or if my other engagements would 
permit of it, the making, or, at least, the superintending the making 
of such vessels, would naturally fail upon me. 

* [ was flattered by the stranger's attention, and, in compliance 
with his earnest request, caused the engine fire to be lighted up, and 
the machinery putiu motion. Several persons entered the boat, and, 
along with Mr. Fulton, were carried from lock No. 16, where the 
boat then lay, about four miles west alorg the canal, and returned to 
the place of starting in one hour and twenty minutes, to the great 
astonishment of Mr. Fulton and the other gentlemen present. 

“Mr. Fulton asked me if I had any obj-ction to his taking notes 
regarding the form, the size, the construction, &c., of the steamboat 
and steam apparatus; to which I answered that I had none, as I was 
of opinion the greater publicity that could be given to a discovery 
intended for general good so much the better. He accordingly took 
out a memorandum book, aud put several pointed questions to me 
regarding the general construction and effect of the machinery, 
which were answered with a wish to be explicit, and Mr. Fulton 
noted down the answers, and everything that was described to him, 
and made his own remarks, while the boat was moving along the 
canal with him and others on board. I never heard of him again 
till L saw an account of his death in an American newspaper, dated 
Baltimore, ———, 1818. 

“The foregoing detail can be proved by the testimony of re- 
spectable witnesses, and there are herewith produced the aflidavits 
of several gentlemen and creditable tradesmen to the truth of the 
principal averments made by me; and should any part of the 
narrative be challenged, I am confident of being able to substantiate 
the same in the most satisfactory manner; but as I mean in this 
narrative to confine myself strictly to facts, it is unnecessary for me 
to draw any inference from what has already been stated. I may 
be permitted, however, to say, that Mr. Fulton's steam vessel did 
not make its appearance on the Hudson river earlier than the year 
1806, being several years after I had completed the whole series of 
my experiments, and same years after Mr. Fulton himself had been 
on board the Charlotte Dundas steamboat, and bad minutely ex- 
amined her while at work upon the Forth and Clyde canal, and 
about eighteen years after I had made my first satisfactory experi- 
ment upon steamboats on the lake at Dalswinton.” 

These extracts are from a book published by Mr. Symington, at 
Falkirk, in 1829, which contains a minute description of all his 
proceedings from the time he patented several improvements on the 
st: am engine, before 1786, 

In this book there are several attestations from parties who had 
witnessed and assisted Mr. Symington in the different operations 
mentioned; one of these parties, still living, being Mr. James 
Blackie, late of Panmure Foundry, Edinburgh, who can bear testi- 
mouy to all connected with the lust experiments made by Mr. Sym- 
ington. 

Ju reviewing these facts, and comparing them with Mr. Dyer’s 
statements, what do we find ? 

Mr. Dyer says, ** In the year 1793, Mr. Falton communicated his 
scheme for navigating by steam, to Lord Stanhope, and received 
his lordship’s thanks for the same in September of that year.” 

This appears to be all the information we can gain of Mr. Ful- 
ton’s proceedings, aud what his “ schemes” were, we are left totally 
in the dark. 

How different are the accounts we have from Mr. Symington, of 
his doings four to five years before we hear of Mr. Fulton at all. 
Then again, “ In 1803, Mr. Fulton constructed a steamboat on the 
Seine, which satisfied him of the correctness of the principle he had 
adopted.” 

Uf this principle we have no account, and it will be observed also 
that Mr, Fulton had visited the steamboat on the Forth and Ulyde 
canal, before we hear of his boat on the Seine. We then hear from 
Mr. Dyer of Mr. Fulton getting to New York in 1806, and his boat 
being employed in 1807. It appears from this that Mr. Symington 
was quite correct in saying, that Mr. Fulton’s steam vessel did not 
make its appearance on the Hudson river earlier than 1806. 
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It now appears quite evident that Mr. Fulton had done nothing 
before he had seen Mr. Symington’s boat; but in saying this much 
we do not mean to say, that all his designs were taken from Mr. 
Symington’s, although it is pretty clear he availed himself of all 
the information he could obtain in the plausible manver he had 
addressed himself to poor Symington. We do not for one moment 
call in question the statements made in favour of Mr. Fulton, that 
is, his being the first (owing, perhaps, to a “turn of fortune,”) who 
was enabled “to walk over the ocean in the midst of its stormy 
terrors.” 

The reason of this may be from the facts which Mr. Fulton stated 
in his conversation with Mr. Symington, that is, the great superi- 
ority of the American rivers over those of Great Britain for steam 
navigation, more particularly as at this early time it was thought a 
wide range was needful for such a thing as a steamboat, none of our 
rivers here being extensive enough for such a purpose. However 
this may be, it is quite clear that Symington’s experiments must 
have had a very decided effect on Fulton’s mind at this early stage, 
and although Symington did not “ take bis boat to sea,” he, never- 
theless produced a very fair speed on the canals, with a good “ drag” 
behind, a thing we never heard of Fulton doing until many years 
after. 

Of Symington’s boat we can speak with certainty from what has 
been handed down to us by those who hadthe making of the engine; 
and in the publication by Symington he gives a sketch, by no 
means insignificant, of the engine and boat, in which Mr. Fulton 
was carried the four miles west and the same back. The cylinder 
of this engine is horizontal, laid * fore and aft,” with the connecting 
rod passing direct to a crank on paddle-wheel axle, which is near 
the stern. It thus appears that Symington laid the foundation 
of what our engineers have come back to after many years of 
fruitless attempts, in seeking a better kind of engine ; for we find all 
the first-class engineers adopting the same plan, that is, horizontal 
engines working direct with the crank shaft. 

I am sorry for trespassing so far upon your valuable space, but 
still think a great deal more could be said in favour of William 
Symington, if some one more able than the writer would take up 
the question. Gerorce Bertram, 

Sciennes, Edinburgh, 22nd June, 1864. 





MECHANICAL DRAWING AND SPECIFICATIONS. 

Sirk,—I read with much interest your remarks in a recent article 
on the great decline which has taken place in the quality of mecha- 
nical drawing, and I fully agree with you in deploring the fact. As 
a draughtsman of what may be called the “ old school” I very well 
remember how much more importance used to be attached to good 
drawings for specifications formerly than now; but I am quite ata 
loss to see any good reason why this shouid be the case. On the 
contrary, it appears to me that as the points of distinction between one 
invention and another are more narrow than they used to be, such 
points ought to be indicated with a correspondingly greater amount 
of clearness. 

Recent trials of patent cases seem to have established the necessity 
for a stricter construction of specifications in future, and the defec- 
tiveness of the ordinary drawings, by which they are ostensibly 
illustrated, has been dwelt upon in courts of law. But there is one 
important difficulty connected with this subject, viz., the usual in- 
capability of lawyers in dealing with geometrical drawings, While 
conceding that the training and practice of a lawyer peculiarly 
qualifies him for the work of construing the language of a document, 
I must contend that but few lawyers can read the lines of a geo- 
metrical drawing with such facility as to enable them to realise with 
exactness the portions of mechanism represented. And because 
they are unable to do this, they treat geometrical accuracy in draw- 
ings as a thing of comparatively little importance. They are tully 
alive to the evil of looseness of verbal expression, and complain of the 
want of fixity in the meaning of technical terms used by scientific wit- 
nesses ; but they seem to forget that drawings can be made to convey 
a meaning conclusively, that they speak an universal language, not 
being subject to the natural infirmity of verbal expression. 

A suggestion which has been offered lately by lawyers in favour 
of models as substitutes for drawings indicates at once a sense of the 
need of increased accuracy in mechanical details and an ignorance 
of the resources which we possess in mechanical drawing for the 
clear representation of such details. This suggestion also indicates 
a want of the appreciation of the inherent objections to medels as 
accompaniments to specitications. 

It is to be remembered that patented inventions relate generally 
to only a small part of a machine, and in order to show the utility 
and practical character of such part it is usually necessary to de~ 
scribe it in connection with other parts of the same machine, Such 
being the case, how much of the machine is to be represented by 
the model ?_ If the whole machine be represented, the model alone 
will not lead to the distinction between new and old parts, and if 
only the new part or parts be shown, then, in all probability, they 
will not be intelligible. Well, then, let this reasoning be applied to 
lace machines, looms for elaborate weaving, knitting frames, and 
other complicated machines. Is it at all practicable to have models 
of all these machines, in such a form as to be really explanatory of 
patented inventions ? And even supposing such models could be 
made, would they (taking one with another) be worth the room they 
would take up? 

I quite agree, however, that the quality of the drawings belonging 
to specifications is frequently such as ought not to be tolerated, as 
forming part of a document purporting to give the public clear in- 
formation as to the precise limits of a patented invention. But, 
then I say, unhesitatingly, asa draughtsman, that this evil admits 
of a cure; that every such mechanical invention can be clearly 
illustrated by means of drawings. Your readers will probably un- 
derstand more readily than lawyers that any piece of mechanism 
can be fully and intelligibly represented by geometrical drawings, 
so as to admit of its being conclusively read off by a competent 
person. But such a person is often misled by the conventionally 
inaccurate drawings that accompany specifications. And I trust 
that if the principle be hereafter adopted of fortifying the court 
that has to try a patent case with scientific aid, the accuracy of me- 
chanical drawings illustrating patented inventions will be increased 
and their quality in other respects improved. 

50, Chancery-lane, W.C 


-C. Wituia P 
30th June, 1864. swag se. 
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CAST IRON BOILERS. 

Sir,—I have been much interested from time to time in your 
remarks on “ Cast Iron Boilers ;” and as your last article on the sub- 
ject has again brought the matter before the public, it has occurred 
to me to submit, through the medium of your columns, to the paten- 
tees or others, whether some experiments on their absolute bursting 
strength, as also the practical determination of what amount of 
danger would be incurred in their explosion by steam, might not be 
worth while trying. Although the violence of such explosion 
would be very much less than that of an equally powerful boiler of 
any other form, yet I do not think that it would be confined to the 
simple bursting of an 8-in. sphere—as your article would seem to 
anticipate. On the liberation of the steam pressure from the heated 
water there would still, as hitherto, be the (supposed) sudden flash- 
ing into steam of a portion, together with the de-tructive momentum 
of the remainder; although, of course, this form of the danger 
would be much limited from the small quantity of the water, 
together with its being broken up into semi-detached portions. 

' The boiler “ setting” in such a trial could be of a very inexpen- 
sive kind, and steam having been raised to blow off freely (through 
a cock), say to 250 Ib., the fire could be trimmed, the cock then 
closed, and the boiler left to its fate. An approximate idea of its 
strength could be ascertained if two or more small safety valves 
were fixed thereon, to blow off say at 1,200 lb. and 1,400 Ib., &., 
the levers of such valves being so arranged that, on lifting, they 
should liberate a catch, by which a heavier weight would perma- 
nently close them. As these valves came successively into action 





they would show that the pressure had reached, and then passed, 
that to which they were set. 

If by this means it could be shown that the explosion of, say a 
10-horse power boiler, was really a very mild form of catastrophe, 
I think a great deal would be done towards ensuring the extensive 
use of this kind of boiler. 

Manchester, June 28th, 1864. 8. 

[We do not think that the cast iron boiler could be exploded with 
steam. Although the joints remain tight, under hydraulic pressure 
up to 500 1b. per square inch, the bolts stretch and the joints yield, 
in the manner of so many safety valves, at a higher pressure. The 
actual tests of bursting strength made with a force pump could 
only be carried out with single castings, with the caps carefully 
ground on, and the bolts under a considerable initial tension. 
Otherwise the water would have been lost by leakage as fast as 
pumped in.—Eb. E.] 





BOILER EXPLOSIONS, 


Sm,—The cause of the recent explosion of the boiler of the Mid- 
land Railway Company's locomotive at Colne was, at the inquest, 
attributed by three successive witnesses, all of whom were practical 
boiler makers, to shortness of water. 

In the last monthly report of the Manchester Boiler Association 
a different view of the case is taken, and it is inferred that because 
the crown of the inner fire-box, as well as its sides, were found 
uninjured, the explosion could not be due to shortness of water. 

With deference to the opinion of the intelligent chief engineer of 
this Association, Mr. Fletcher, I submit that the circumstances 
observed by him prove, certainly, that the interior parts of the 
boiler were, at the moment of explosion, stronger than some parts 
of the outer shell, which were seriously corroded, and furrowed by 
oxidation, and consequently the boiler gave way under an excessive 
pressure (however caused), while the fire-box remained uninjured. 
But, nevertheless, the explosion may have occurred from shortness 
of water, for, with the engine at rest, a temperature perhaps even 
lower than 400 deg. Fah. in the interior parts of the boiler un- 
covered with water would be sufficient to dry and superheat the 
existing steam to a degree which | clieve might be highly dan- 
gerous ip the boiler, as explained in the paper on boiler explosions 
which I sent you in date of 30th May. 

This subject is so important that my reiterated reference to it 
should require no apology. Josern GILL. 

Palermo, 11th June, 1864. 








Tue Execraic Licut Unper Warsr.—A first attempt was made 
to fish by electric light a short time since, at Dunkirk. The light 
was supplied by a pile on Bunsen’s principle, composed of about 
fifty elements, and it succeeded tolerably well, but the employment 
of the pile was attended with much inconvenience. It was then 
determined to repeat the attempt with a magneto-electric machine. 
The new experiments tried at Dunkirk and Ostend had a double 
object—1, to prove how the light produced by the machine would 
act under water: and, 2, to discover the effect the light would pro- 
duce on the fish. The first object was completely accomplished, 
and it is now demonstrated that magneto-electric machines and the 
light they produce are applicable to all submarine works. In fact, 
this light was constant at 18.ft. under water, and it extended over 
a large surface. The machine, nevertheless, was placed at a distance 
of more than 300ft. from the regulator of the electric light. The 
glass sides of the lautern remained perfectly transparent, and the 
quantity of coal consumed was less than if it were in the open 
air. 


Exports ror May.—The Board of Trade returns for the past 
month again furnish evidence of the extraordinary extent and 
prosperity of the trade of the United Kingdom. Compared with 
May, 1863, the declared value of our exports shows an increase of 
£2,892,351, or more than 25 per cent., and over May, 1862, the 
increase is as large. Part of this is to be attributed to the rise of 
cotton and other staples, but in a considerable degree it results from 
an actual and highly profitable expansion of our general commerce. 
The shipments of cotton yarn during the month show an excess of 
58 per cent. in value, and 34 per cent, in quantity, and those of 
manufactured cotton goods an excess of 44 per cent. in value, 
and 25 per cent. in quantity. Compared with the corresponding 
month of 1863, the shipments also exhibit an increase of 33 per cent. 
in hardware and cutlery, 35 per cent. in linen manufactures, 17 per 
cent. in iron, 30 per cent. in silk manufactures, and 54 per cent. in 
woollen manufactures. For the first five months of the present 
year the value of our shipments has been 26 per cent. above those 
of the same period of 1853, and 35 per cent. above those of 1862, and 


in order fully to estimate the advantage of our position, it must be | 


borne in mind that, owing to the American and the German wars, 
the freight of this large business is thrown to an unusual extent into 
the hands of British shipowners. 


InptAN Brancn Rattway.—The half-yearly meeting of this 
railway company was held on Fridav, at the London Tavern, the 
Marquis of ‘I'weeddale in the chair. The report was taken as read. 
The chairman, in moving the adoption of the report, said the under- 
taking was for the purpose of establishing a permanent light system 
of railways in India. Their company was the first that had under- 
taken to make railways without a guaranteed rate of interest. All 
the railways that had been guaranteed were subjected to Govern- 
ment control, delay, interruption, and increased expense. The terms 
upon which they carried on their operations did not allow of inter- 
ference with their works, or limit their dividend to 5 per cent. Their 
engineer, Mr. Wilson, had returned to England for the benefit of his 
health, and he was glad to see him inthe room. He thought the 
Government were right in waiting for the working of the Nulhattee 
line before conceding to the company the whole of the lines in 
Oude and Rohilcund. The Government had undertaken to supply 
the land, the road, and bridges, with the exception of the bridge 
to Moorshabad. The late Governor-General, Lord Elgin, had 
visited the line when in course of construction, and had 
expressed his approval of the plan and works. The Deputy Gov- 
ernor of Bombay had also inspected it, and finding everything com- 
plete, agreed that it should be opened in January last for traffic. 
The receipts to the 31st March amounted to £1,650, and the 
expenses to £680, leaving £970, which was equivalent to 5 per cent. 
on their outlay of £2,300 per mile, which was the cost to them when 
the line was completed in all respects. The company were to have 
796 miles conceded to them in the rich, productive, and populous 
district of Oude and Rohilcund. They were of easy construction 
and the climate was well suited to the cultivation of most valuable 
produce for home consumption. The best districts had been selected 
by the Government for those cheap jlines, which would not only 
greatly develop the resources of those districts, but prove 
important feeders to the main line of the East Indian Railway 
between Benares and Delhi. Mr. Wilson, the engineer-in- 
chief, gave an account of the company’s proceedings in India. The 
receipts on the Nulhattee line forthe three months it was open gave 
a net return of 5} per cent. on the capital, but this was no criterion 
of what it would be when it was in oreration a longer time. 
It was difficult to divert the traffic from the old route, but 
since they had established through booking between Cal- 
cutta and Moorshabad, and vice versa, the traffic had greatly 
increased, He had received a letter, dated the 16th of last 
month, from which it appeared that the goods traffic alone for seven 
days on the Nulhattee line amounted to £122, and he had no doubt 
that the goods traffic on the Indian lines would equal the passenger 
traffic. The principle upon which their system rested was economy. 
lightness, stiffness, in obtaining the same strength with half the weight 
of material judiciously put together. The carriages for conveying 200 
persons weighed about 7} tons, but on the ordinary construction 
the dead weight of the carriages would be four times as much, 
or 30 tons. The same result was obtained in conveying goods; there- 
fore a heavy engine was not required, and a light one was adopted. 





HOLMAN’S STEAM PUMPS. 


Turs invention, by Stephen Holman, of 18, Cannon-street, relates, 
firstly, to a novel construction and arrangement of pump valves 
and water psssages, by means of which a simple and efficient 
pump is produced. ‘The pump consists of a double open- 
ended cylinder made in a continuous line with a shifting or 
oscillating double-beat valve working in a chamber formed midway 
of the double cylinder; two pistons are secured to one piston 
rod, which rod passes through the chamber, and also through 
the oscillating double-beat valve. The piston may be actuated by 
any ordinary method of producing a reciprocating motion. The 
oscillating valve which works in the chamber between the two 
pistons is a delivery valve only, but is common to both pistons, 
and is operated upon by each at the same time, being drawn by 
one and forced by the other. The double cylinder or double barrel 
(as more generally expressed for pumps) may be made in one or more 
pieces, and to make it more readily understood it may be considered 
as two cylinders, viz., one cylinder on each side of the delivery 
valve chamber, which delivery valve serves for both pistons. Open- 
ings are formed in the cylinders in close proximity to the central 
delivery valve chamber for the admission of water or other fluid to 
follow the course of the piston. A suction valve is provided for 
each piston, and the pump will work in the following manner :— 
Motion is communicated to the pistons simultaneously, as either 
piston recedes from the centre towards the open ends of the cylinder ; 
it draws the double-beat delivery valve (through which the piston 
rod passes) up against the seat in the valve chamber nearest to it, 
and, thus creating a vacuum, the suction valve in communication 
with the receding piston is opened, and water or other fluid is ad- 
mitted to the cylinder in the ordinary way. At the return stroke 
of the piston the suction valve is closed, and the delivery valve is 
forced from its seat by the water driven by the returning piston, and, 
at the same time, drawn from it by the other piston on the other 
side of the delivery valve chamber by vacuum, and the water or 
other fluid is readily discharged. he repetition of this action 
with every forward and backward movement of the pistons will 
effect a copious and continuous discharge of water or other fluid at 
the outlet pipe. The traverse, or oscillation, of the discharge valve 
may be regulated, as required, for the discharge of water, gas, air, 
or other fluids, and the delivery valve may be inserted through an 
opening between the suction valves, or through an opening made 
in any other convenient part of the chamber. Oscillating suction 
valves might also be arranged for the pump, but not to general 
advantage. 

This invention relates, secondly, toa novel arrangement of pump 
valves and passages, whereby a pump of a very large working capa- 
city is simply and cheaply constructed. This pump consists of 
two pairs of barrels or cylinders, as described in the first part of 
this invention, having oscillating double beat delivery valves ; each 
double barrel, or pair of barrels, is attached to a central suction valve 
and discharge chamber ; this chamber may be made to contain two 
suction valves only, each suction valve to be of sufficient areal 
capacity to supply two pistons at once; or it may be made to con- 
tain four suction valves, one for each piston. When two suction 
valves only are used a diagonal division is ma'y +. « chamber, 80 
that the upper piston of one pair of barrels and the lower piston of 
the other pair may draw simultaneously from one valve ; or if it be 
desired to make both piston rods to traverse in the same direction 
at once, a mere modification of the suction valve passages will be 
necessary without affecting the principle. When four valves are 
used, the arrangement of the valves described in the first part of this 
invention will be in duplicate. In either case, whether two or four 
suction valves are used, the chamber, the upper part of which is also 
an air vessel, is carried up the proper height to support a lever, to 
which the piston rods are attached or connected by links or con- 
necting rods for the purpose of working the pump; the facility thus 
afforded by a central fulcrum for one lever to work the four pistons 
is an important part of this arrangement, because a double-working 
capacity is obtained at a comparatively little cost. 

This invention relates, thirdly, to a ready method of adjusting or 
securing two pistons on one rod simultaneously, When india-rubber 
or other flexible blocks are used for pistons within the cups, two 
metal plates are usually placed one on each side, to keep the parts 
forming the piston together ; the flexible blocks will expand or s 
under pressure. To regulate the pressure on the two pistons simul- 
taneously, a piece of metal tube the required length is to be placed 
over the rod between the two pistons, the thickness of the metal tube 
to form the shoulders necessary to keep the inner plates in their 
proper position. It will be obvious that by screwing up a nut at 
either end of the rod, that it will have the effect of drawing the rod 
through the tube, and the tube being confined between the two 
pistons, they will be both tightened at once, or by unscrewing the nut 
they will be both loosened at once, 

This invention relates, fourthly, to an adaptation of the oscillating 
double-beat valve to steam engines, water engines, blast engines, 
exhausters, and other machines; the arrangement of the cylinder 
and piston, together with the central valve chamber, are similar to 
that described in the first part of this invention, but there is this 
difference in the operation of the pump and the steam engine, that 
whereas motion is communicated to the pistons of the pump, 
the pistons of the steam engine are the means of communi- 
cating motion, circular openings being made in the sides of 
the central valve chamber for the admission of steam to each — 
and piston alternately; the inner sides of the said central valve 
chamber are made true, and the oscillating double-beat valve is made 
true on each side, For pumping and other purposes which require 
a reciprocating action only, all cranks, fly-wheels, shafts, and their 
appurtenances may be either used or dispensed with. The valves 
may be actuated by the pistons in the following manner:—Steam 
being admitted to the cylinder, it will act against the piston and 
force the valve back against the seat in the chamber nearest the 
other cylinder; both the pistons will then make their stroke with 
the rod passing through the valve, the piston on which the steam 
is acting travelling towards the open end of the cylinder, and the 
other piston travelling towards the centre until it strikes the valve ; 
the valve being less in area than the piston will be readily moved 
from its seat a sufficient distance to cover one exhanst port and 
open another, and the valve may be forced quite over against the 
opposite side, either by the steam only or by the help of a spring 
between each piston and the valve; the exhaust steam will pass 
through ports or openings formed in the oscillating valve, which 
ports communicate with stationary ports or openings arranged cor- 
responding to the determined traverse of the valve, which is vir- 
tually an oscillating slide valve. The valve in cross section to the 
line of the piston rod may be either round or Q-shaped; arrange- 
ments can also be made for condensing and working the steam ex- 
pansively. Water engines can be economically constructed on this 
principle, and where a head of water can be obtained may be used as 
a water ram, either in combination with a pump, as specified in the 
first part of this invention, or by extending the piston rod at one or 
both ends, and applying them as ordinary plunger pumps. A mere 
modification only is necessary to adapt the oscillating double beat 
valve to blast engines, exhausters, syringes, fire engines, and other 
machines. All cranks, fly-wheels, shafts, and their appurtenances 
may be either used or dispensed with. 

Lig.1shows anelevation of pump A,and steam engine B, mounted 
ona bed-plate C, and provided with a sliding bar D, which bar is 
worked by the piston rod E, by means of the arm F ; the bar D is 
so shaped that by its reciprocating action it moves alternately the 
two rollers G, secured to lever H, which lever works a cent 
spindle, having on the inside a short arm or lever for shifting the 
oscillating or sliding valve between the pistons (see arm I and valve 
K, in illustration, Nig. 7), and also a flexible or rigid vertical lever 
L, with a regulator ball M; Fig. 2 is a general plan of same; Fig. 3 
is a sectional view both of the pump and steam engine, as speci- 
fied in the first and fourth parts of this invention. 

A, A, is a double-pump barrel with a central valve chamber N ; 
O and R are two pistons attached to one rod Q, which is turned 
parallel between the pistons; P is a central oscillating double-beat 
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valve (bored so as to slide on the rod Q); S is the tail-piece of the 
pump, arranged with two inlet passages 'T!, T?, and one outlet pas- 
sage U. The action of the pump will be as follows :—The valve P 
is shown in its proper position in the chamber N when the pistons are 
moved inthe direction indicated by arrows 1 and 3; thusthe vacuum 
formed by piston Ri will cause the fluid to open the valve covering 
passage T? and enter the cylinder in which it works, at the same 
time the fluid will be forced out of the cylinder in which piston O 
works through the central valve chamber N, as indicated by arrow 
3, and will be ultimately discharged through the outlet passage U ; 
at the return of stroke the valve P will shift to the other side of 
chamber N, and vacuum will then be formed by piston O, which will 
open the valve covering passage T' to fill the barrelin which piston 
© works ; at the same time the valve covering passage T? will be 
closed, and the fluid which had previously followed piston R will 
now be forced by it through the chamber N, in a precisely similar 
manner as indicated by arrow 3, continuing the discharge through 
the outlet passage U. It will be obvious that the central valve P 
serves each piston alternately, and it is important to note that, 
alihough the valve P would appear to bear with its whole weight on 
rod (), that practically by the action of the vacuum on one side, and 
the pressure of the fluid on tho other, the valve is kept up against 
the seat on either side of the chamber N, while the rod passes through 
its centre comparatively free. 

An important modification of this pump, whereby a double 
working capacity is obtained at comparatively small additional cost, is 
shown in Fig. 18. The number and arrangement of valves are pre- 
cisely the same as in Vig. 3. Thedifference of this pump consists in the 
simple addition of two water passages, and making close instead of 
open endstothe barrels. The arrows 1, 2, and 3,indicate theingress of 
fluid to the pump following the course of pistons O and R, through 
inlet valve 'T?, which va've must be of sufficient areal capacity to 
admit the fluid to follow both the pistons O and R, at the same time. 
The arrows 4, 5, and 6, indicate the course of the fluid in its dis- 
charge from the pump through the central valve chamber N, as 
described in Fig. 3. The suction valves T!, T?, open alternately to 
allow the fluid to follow either side of pistons O and R, as they 
reciprocate in barrels A, A. The arrangement of the valves is here 
shown on plan ; the elevation is the same as shown in Fig 3. 

‘The oscillating valve for steam engine purposes is shown in 
_ R. modifications of which are also shown in Figs. 7, 10, 
and 13. ’ 

A, B, is adouble cylinder with open ends provided with two pis- 
tous Cand D affixed to one piston rod E; H is the osci'lating or 
slide valve, shown in the centre of the chamber I, 1, through which 
rod E passes; L is the steam induction pipe; M, the exhaast pipe. 
The valve H in the position shown covers both the exhaust ports, 
which will be readily seen without reference to figures. K, K, are 
circular openings through which the steam is admitted to each cylin- 
der and piston alternately ; O, O, are two springs loose on rod E. 
The arrow marked 4 indicates the direction the piston should move 
in order to bring the valve Il in the position shown. The springs 
O, O, should be made to resist the pressure of the steam on the area 
of either side of the valve H, and the valve H being of considerably 
bo area than the pistons C and D, the effect in practice will be as 

‘ollows :— 

The steam being admitted to the cylinder B through the 
opening K, will force the pistons in the direction indicated by 
the arrow 4, untilthe spring O, on the rod E, near piston C, reaches 
the valve H; the spring will then collapse or shorten, and, 
when shortened to a power equal to moving the valve H, 
the valve will be moved to the central position shows, in 
which position the steam will be momentarily in equilibrium ; 
but the power of the spring near piston C will now be exerted, 
and the valve IH will be readily pushed past the centre; thus the 
opening K in cylinder B will be closed by thevalve H fitting closely 
into it, and the steam will be exhausted from cylinder B through 
the port formed in the valve H, indicated by arrow 5; other ports 
are formed at the bottom of the cylinder (communicating with the 
exhaust port M) and corresponding with the traverse of the valve 
H, through which the steam is exhausted from each piston alter- 
nately as now described. 

Fig. 4 is a cross section through L, M, of steam engine, giving 
elevation of valve H. Fig. 5 shows a cross section at X, Y, of the 
pump, showing elevation of valve P. 
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Fig. 16 is a sectional elevation of a pump as specified in the | 
second part of the invention. | 
A, A, and B, B, are two double barrels; C, D, E, F, are four} 
istons ; P, P, are two oscillating double-beat delivery valves ; T', 
'2, are suction or inlet valves to barrels A, A, and pistons C, D; ‘I's, 
T*, are suction or inlet valves to barrels B, B, and pistons E, F; the 
barrels, pistons, and valves are simply duplicates of the pump shown 
in Fig. 3, placed vertically and attached to a central valve box or | 
communicating chamber, of which G forms the inlet to both | 
the upper and lower suction valves; H is the discharge 
passage common to the four pistons; all the valves are shown at | 
rest. When the pump is moved in the direction indicated by arrows 
5 and 6, the pistons C and F will force the water past valves P, P, | 
through outlet passage H, as i ted by arrows 7 and 8 (the central | 
valve P in barrel B, B, will be raised by the fluid forced out by | 
piston F), suction valves T°, T%, will, at the same time, be opened to | 
allow the fluid to follow pistons D and E; thus the upper barrel 
A, and the lower barrel B, will be discharged by pistons C and I’, 
while the lower barrel A and the upper barrel B are being filled by 
the fluid following pistons D and E, and the constant repetition of 
this action will effect a copious delivery through outlet passage H. 
This pump can be arranged with two suction valves only by 
causing two pistons to draw the fluid through one valve simulta- 
neously, similar to those described in Fig. 18. Fig. 17 is a cross 
section at I, G, of Fig. 16. 

The method of adjusting or tightening and loosening two pistons 
at one time, according to the description of the third part of this 
invention, will also be explained by further reference to Fig. 16, 
viz., when india-rubber or other flexible material forms the body of 
the pistons at C, D, E, F, it is placed between two metal plates, as 
shown at M, N; this flexible material is contained in a cupping of 
leather or other substance suitable for the exterior of the piston ; a 
tube V, V, is fitted on the rod 8, and turned the right length to go 
between the plates M and O of the two pistons C and D, thus 
forming a shoulder or stop for each of the said plates M and O. It 
will be obvious that by screwing up the nut R the rod 8 will be 
drawn through the tube V, which will have the effect of compress- 
ing and spreading the flexible material at C and D, thereby causing 
them to fit the barrel tightly. 

Figs. 7 to 12 inclusive show a modification of the steam engine 
and pump as shown and described ir preceding references to Fig. 3. 
The central valve K is here shown round or piston-shaped ; its 
traverse is determined by the range of lever I on the iuner end, 
and lever L on the outer end of spindle M. The steam enters the 
cylinders B, B, through the upper ports, and exhausts through 
the lower ports, as before described; but in this arrangement two 
springs are placed in pockets O, O (see Fig. 10) with rod P passing 
through them, having screw adjusting nuts on the ends, The springs 
are confined in pockets O, O, by caps Q, Q, and are sufficiently 
strong to resist the pressure of steam on the area of either side of 
valve K ; for example, assume the end of valve K to have a super- 
ficial area of tem square inches, steam 40 1b. per inch 
would require a resistance of 400 1b., or 200 1b. for each spring, 
but by making the outside lever L, in Fig. 8, double the length of 
the inside lever I, in Fig. 7, the requisite resisting power of each 
sprivg would be 100 1b.; the proportions, however, are arbitrary. 

A further modification is effected by combining the water pas- 
sages A, A (as shown in Figs. 1U and 13), with barrels B, B, and 
closing the ends by means of hollow flanged covers E, E; a set of 
valves, viz., two suction valves T!, T?, and a central delivery 
valve P, are placed in passages A, A. The action of this engine 
will be understood by reference to the figures, as follows:—When 
the pistons C, D, are moved in the direction indicated by arrows 1 
and 2, steam will be acting on face F of piston C, vacuum will be at | 
tke same time formed by piston D, and the fluid will enter through | 
suction valve T? to follow it, as indicated by arrow 4; piston C will 
discharge at the same time through valve chamber N, as indicated 
by arrow 3 in Figs. 3, 10, and 13. It will be readily understood 
that the steam acts only on the surfaces F and G of pistons C and D, | 
so that the surfaces H and I are free to act as ordinary pump) 
pistons ; this arrangement is best suited for hot liquors. 











Fig. 9 is a section through Y, Z, of Fig. 10; Fig. 11, outline plan | 


of same; Fig. 12, end view of flanged cover E. When valve K is 
worked by exterior tions ind tly of the pistons, rod S 











will be carried through a stuffing box at R in cover E. 


HOLMAN’S STEAM PUMPS. 














it secs 
RSS) NS ag 





4s 












Fig 13 gives another example of the variety of modification to 
which the movement of valve K may be subjected. In this illus- 
tration, U is a compensating steam balance, which commands valve 
K through the medium of lever I; the enlarged ends X'!, X*, move 
steam-tight in the cylinder J, J. The traverse of this compensating 
balance, and also of valve K, will be determined by valves V, V, 
in the following manner:—Steam being admitted into either 
cylinder B, B, it will act on whichever side of valve K is exposed 
to the cylinder into which the steam is admitted ; thus if steam is 
admitted into cylinder 47, the effect will be to force valve K in the 
direction of the arrow on the piston rod S, the compensating balance 
U will then be moved in the opposite direction, as indicated by 
arrow 5, until it reaches valve V, which valve on being opened will 
admit steam from the passage indicated by arrow 6, and take in 
just sufficient to act on the area X* as will counteract and control 
the steam acting on the same side of valve K; this operation will be 
repeated at each half stroke in a precisely similar manner. Handles 
A!, A2, are attached to two cocks, which will either admit or exhaust 
the steam from valve chambers V, V, at pleasure. 

Fig. 15 is a cross section through E!, E?. D! is the steam induc- 
tion pipe; D*, the exhaust pipe which leads intoa tubular condenser 
C!, which condenser may be readily placed in the suction pipe of any 
engine pumping cold water, and thus have all the cooling influence 
of the water raised. Fig. 14 is plan of condenser. 

It will be observed that the central delivery valve P, in illustra- 
tions 10 and 13, is provided with wing guides on either side, there 
being no rod, as in the pump arrangement, Fig. 3. 

Fig. 19 shows another modification of working either the central 
steam valve, as before described in Figs. 3, 10, and 13, or the 
ordinary slide valve in general use in modern steam engines. The 
pump A is here connected to a steam cylinder of the ordinary kind, 
with slide valve jacket or case C on the top. 

It may be well to note here, that the ulterior object of the several 
methods of operating the slide valve, shown in Figs. 1, 3, 10, and 
13, as also in Fig. 19 now under description, is to dispense with 
the crank shaft and fly-wheel, if practicable, where only a recipro- 
cating action is required; they may, however, also be used if pre- 
ferred. The arm F is fitted to the piston rod E, and is moved to 
and fro with it ; the rod G passes freely through the arm F, and is 
connected to the lever H, which lever works on a fixed fulerum pin 
at K; the lever L is fixed on the slide valve spindle at M, which 
works in a stuffing box in the usual way. A ball, N, is fixed 
in any convenient position on the lever L with a view to assist in 
carrying it past the ceutre to the end of its traverse; this lever may 
be either flexible or rigid. O', 0, are shifting collars, which may 
be secured to any required position on rod G by set screws D, D. 
The action will be as follows:—When the piston rod moves in the 
direction of arrow 1, the arm F will move the rod G in the same 
direction by coming in contact with the collar O'; the short ends 
of the levers H and L, having slots or elongated holes in 
them, will then move in the direction of arrow 2; a screwed stud 
P is adjusted in the slot of lever H at any detcrmined distance 
from the fulerum pin K, and projects from it into the slot in lever 
L; the pin being fixed in lever i will shift up and down in the 
slot of lever Las it is moved forward and backward. When the 
stud P is at the lower part of the slot in lever L its first movement 
will be comparatively slow, because the stud P describes an arc, and 
is near that point when a parallel ling drawn longitudinally through 
lever L would strike the extremity of the radial line of the arc so 
described ; the speed of lever L will therefore be greatest when both 
levers H and L are vertical or in a parallel line with each other. 
At this point ball N will have received sufficient momentum to 
carry the valve the remainder of its traverse; this operation will 
be repeated at each half stroke. _Fig. 20 is an end view of 
Fig. 19. 





Unrren Kixcpom Tetecrara Company.—During the past few 
days the wires of this company have been opened to Bristol, and 
thus a large portion of the Western extension has been completed. 


| We understand that the laying of the wires from Bristol to Plymouth 


will be rapidly proceeded with. The shilling rate will be of special 
advantage to Plymouth, as the rates from this port have been very 
high, and traders here are now placed at a great disadvantage as 
compared with those of other localities. 
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TO CORRESPONDENTS. 


Notice.—A SprciaL Epition of THE ENGINEER ¢s 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*," Covers for binding the Volumes can be had from the Publisher 
price 2s. 6d. each. 

H. P.—Castings are not made of Bessemer metal. It is not fusible. 

H. E. (Paris).— There is no work on Armstrong's hydraulic cranes. : 

J. N. (Oidham).— Think twice before proposing such a scheme ; else send it to 
the Admiralty. 

G. R. C.—The patent expires in fourteen years from the date of the grant— 
not from the filing of the specification. 

S. C.—We believe that Messrs. Waterlow and Son, of London-wall, make 
railway ticket machines—at least for their own business. 

A Two YEAks’ Sunscriper.—Considering that a point has neither length, 
breadth, nor thickness, we do not see what there is to stand still, 

H. P. — Messrs Perkins, of Francis-street, Regent-square, might inform you. 
Steel tubes should bear four or five times the load of gas prpes of the same 
size. 

X. Y¥. Z.— You have neglected to repeat the data for the calculation. There is 
but one main joint to a safety valve lever—to wit, the jount upon which it 
hinges. 

J. M. L.— You have quoted the words ** sectional areas being equal.” Bear 
these in mind, and you will perceive that the quantities are not to be con- 
strued as you suggest. 

W. H. N.—ZJnquire at your bookseller’s for the best works in those branches of 
mechanical engineering to which you aspire, and study them. Meanwhile, 
gain as much practical experience as possible, 

.—Keep your steam pipe warm, and you can work steam with but little 
loss of pressure at even 300 yards from your botler. Use a 2hin. pipe if 
is important to maintain ful pressure at 100 yards from the bower, 





HYDRAULIC PRESSURE GAUGES. 
(To the Editor of the Engineer.) 

Srr,—Can you or any of your readers inform me whether there is any 
metallic pressure gauge in actual use, capable of measuring hydraulic 
pressures up to, say, ten tons on the square inch ; capable, of course, of 
acting for an indefinite time without taking any permanent set? CC. E. 





ErraTaA—Rapviat Axies.—In the rules given for ascertaining the centres 
ot the curves in our last number, an error occurs. “For an engine or 
vehicle with fixed centre wheels at each end ;” it should be “ For an engine 
or vehicle with fixed centre wheels and radial wheels at each end.” 

Tus ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
divect from the office on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 

will be made. 
Tus ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfll. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating tothe advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LuxtoN ; all other letters 
and communications to be addressed to the Bditor of Tus ENGINEER, 163, 
Strand, London, W.C. 
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ORDNANCE. 


Ir is years since the guns of an English ship of war have 
been fired inanger. But it may not be a month before the 
resources of our Channel fleet are taxed to their utmost. 
Never before did we stand in greater need of preponderating 
naval ordnance, There is a prophecy in the troubled air 
that we are on the eve of battle, and only those who are 
familiar with the naval sentiment of the hour can under- 
stand how anxious are our sailors that our naval guns may 
not be found wanting. We have lately had an example of 
sea fighting, almost within our own waters. Two timber- 
built ships of equal tonnage fought each other, and 
although one fired ninety shots to the other's thirty, the 
former was sunk, and the victor went into port, not un- 
injured, but in no wise disabled. Something has been said 
about the protection of the Kearsarge* by chainarmour, If 
anyone shoald put up such armour at Shoeburyness, it would 
be knocked down, and its designer laughed at for his pains, It 
is, indeed, difficult to draw any useful conclusion from the 
encounter of the Alabama and Kearsarge. The action was 
fought at long range, and the guns of the former appear to 
have done but trifling execution. And although the Kear- 
sarge fired 11-in. shells into a timber ship, the damage in- 
flicted wasthat chiefly due to projectiles,and not to exploding 
bombs. So far as English ships of war are concerned, there 
is little to be learnt from the encounter of Sunday week. 
We might have supposed that the action would have been 
fought at closer quarters ; it might have been thought that 
the Alabama, firing three shots to her adversary’s one, 
would have sunk her, and we might as readily have sup- 
posed that the Kearsarge, firing 11-in. shells, would have 
killed nearly the whole of the Alabama's crew, and, indeed, 
set her on fire from stem to stem! The issue did not result, 
however, in any one of half a dozen ways in which it might 
have been predicted. Which of two timber-built ships— 
an English and a Prussian man-of-war—might, under like 
circumstances, have gone to the bottom it would be rash to 
say. But it is generally felt that, in engaging an enemy, 
the conditions under which we should fight would be very 
different. It would be iron shot against iron plates on both 
sides, unless, at least, we should meet timber-built craft in 
the Baltic, and it would seem akin to suicide to send them 
against us. That any one of our Channel fleet would have 
sent half-a-dozen ehips like the Alabama or the Kearsarge 
to the bottom, there can be no doubt. Their pregnable 
sides, indeed, suggest an anachronism. Yet the weakness 
of both is easily explained. Both ships were built to 
remain a long time at sea, and no iron hull could long keep 
the sea without becoming foul. A timber hull, copper 
bottomed, was, therefore, properly preferred ; while, with 
the comparatively insignificant engine power at command, 
it was out of the question to think of armour plating, nor 
did the expedient naturally adopted on board the Kear- 
Sarge, as it might as readily have been on the Alabama, 
affect the essential conditions of the contest. At close 
quarters the Alabama’s guns, if well aimed, would have 
sent theirshot through the Kearsarge’s chains as if they had 
been so much timber. 

We repeat that we have little to learn from such engage- 





* Punch is the only London newspaper, before our own, that has 
spelled this name correctly. 





ments. Our own fighting ships are now built to cope with 
far more formidable foes than any Federal or Confederate 
vessel of war. And we must expect much more dangerous 
craft to be brought against us. We must expect and be 
prepared for 5-in. armour plates and Krupp’s largest guns. 
Indeed we may believe that the guns of Captain Blakely 
—who has been so persistently snubbed by the Admiralty 
—will be turned upon us. We think that there is good 
reason to conclude that the heaviest, the most effective, and 
the most easily managed guns ever made in England, are 
at this moment being sent abroad to become the most 
dangerous weapons which can be turned against us. The 
Blakely gun was an early application of the principle of 
ringed structure and initial tension subsequently adopted 
by Armstrong and Whitworth. This gun is made of the 
choicest material that can be procured for the purpose, and 
it can fire both shot and shell, either spherical or elon- 
gated. 

There may be a particular class of gun of which, in the 
hands of an enemy, we need be especially wary. What we 
have to fear in any hostile gun is strength. The gun is but 
a cylinder,and the shot but a piston, for the exertion of the 
terrible energy of the powder, which, in a discharge, acts 
like steam in a steam engine. It is the powder alone which 
causes the work of destruction, and yet, for five years, we 
have been going on, instituting comparisons between this 
gun and that gun, as if one utilised a greater proportion of 
the power of gunpowder than another. With a gun that 
will neither burst nor soon wear out, the result is simply a 
question of the quantity of powder used and the form and 
material of the projectile. Nothing can be more harmless 
than a gun by itself—nothing more destructive than the 
charge fired within it. As with a boiler so with a gun, the 
main question is one of resistance to bursting. Given, suf- 
ficient strength, and the refinements of rifling come to 
much the same thing as the distinction between rival forms 
of piston packing. One may be preferable to another, but 
an engine, or a gun, would do its work very well with 
either. With unlimited strength of gun, we could send 
shot or shells through almost any thickness of armour 
which a vessel could carry; we could fire shot of any 
weight, and shells with any proportion of bursting charge. 

Nearly all the progress made in ordnance engineering 
within the last ten years has been in increasing the strength 
of guns, and notwithstanding this fact, sufficiently known 
to practical artillerists, a large portion of the public, and, 
indeed, many clever military and naval men, have been 
misled by pretensions to superiority in rifling, or in the 
mode of loading the gun. Armstrong adopted Wahren- 
dorf’s rifling, and a certain form of breech-loading gear, 
practically useless for large naval guns. He has since 
adopted the so-called shunt rifling, while Blakely’s 11-in. 
guns fire smoothly-turned cylindrical steel shot by means 
of a slight copper packing placed behind them. Lately we 
have had the Mackay gun, and much has been said of its 
destructive effects; yet we may be sure that it has done 
nothing beyond the capabilities of the powder fired within 
it. If fired with 25 1b. of powder, there are many more for- 
midable weapons which we may have to meet. ‘The powder 
is to the gun what steam is to the engine. The Mackay 
cylinder has no known advantage in strength over those of 
the Woolwich-made guns, while, more likely, it is inferior. 
And 251b. of powder will perform but a certain known 
work, whether fired upon a 100 lb. ora 1,000 1b. shot. Our 
whole theory of rating guns has, for a time, been opposed 
to this very simple fact, yet it is none the less a fact after 
all. We fired 16 1b. of powder in one gun, and called it a 
68-pounder ; while we rated another, tiring but 14 1b. of 
powder, as a “110-pounder.” The latter sent its shot 
furthest, no doubt; yet, at short range, the destructive 
effects were practically as the weight of powder burned, 
and this was all that could have been expected. Large 
coiled wrought iron guns have, it is true, burnt 75 1b., and 
even 90 1b. of powder ; but it is altogether unsettled whether 
they can continue to do so with safety, and there are cast 
iron guns of large calibre which are fired regularly with 
from 351b. to 501b. of powder. We do not recommend 
any return to cast iron as a material for guns, but we think 
that, at a juncture when so much appears to depend upon 
the supremacy of British ordnance, it would be better for 
us were we to make a much more liberal use of steel. Mr. 
Bessemer made out a very good case the other evening, at 


the United Service Institution, and we certainly think that | 
his gun blocks demand thorough trial; Krupp has taken | 
commenc- | 


Americans are 


up his process, and the 
time some extraordinary 


ing with it. In the mean 


results have been obtained from 12-pounder guns made | 


from Naylor, Vickers, and Co.’s steel, and this, too, is the 
steel chiefly employed by the Blakely Ordnance Company. 


That guns stronger than any yet known can be made from | 


the best steel, we need not now predict; but it may be 
proved in various ways that steel guns are stronger than 
those formed upon any combination whatsoever of iron, 
and it is evident that, other Powers having taken to steel, 
we are likely to be placed at a disadvantage. ‘Their guns 
may pierce our heaviest armour while we are only firing to 
get the range. It is with steel guns that we must expect 
to fire heavy steel punch-headed shot, and it is only with 
these shot that we can expect to pierce heavy armour flates. 
We advocated steel guns while the Armstrong delusion of 
heavy wrought iron naval guns was at its height, and it is 
some satisfaction to know that the principal portion of 
every heavy gun manufactured at Woolwich is now made of 
steel. It will not be long, we believe, before what is now 
admitted to be the best for the most important part will be 
found to be preferred for the whole of the gun. 


THE LINK MOTION, 

THE link motion answers every requirement of re- 
sponsible locomotive practice, and, in the spirit in which 
most conservative minds view the possibilities of improve- 
ment, we cannot see what is likely to supersede it. There 
are objections—theoretical objections we shall term them— 
against the link, Unlees the valve have an immoderate 
throw, the link, when cutting off early in the stroke, wire 
draws the steam. Again, it releases the steam too soon 
and closes the exhaust too early—still speaking from the 
theoretical stand point. As io wire drawing, this can 


only occur when the piston is moving rapidly, for, at 
slow speeds, as long as the steam port is open, 
steam will pass through and exert its full force upon the 
piston. At a high piston speed, and with the shifting link, 
the valve, if cutting off early, will be well open at the 
beginning of the stroke, and, even if there were no com- 
pression, the piston would have steam upon it nearly or 
quite equal to the boiler pressure. As the piston moves 
away from the cylinder cover, its motion at first is slow as 
compared with the velocity with which steam follows it. 
Thus a piston may move through 1,600ft. in one minute, 
yet the first and last quarters of each stroke will be made 
at the rate of 750ft. per minute, while the middle half of 
| the stroke is at the rate of 1,500ft. per minute. It is clear, 
| therefore, that a very narrow opening may supply 
/an abundance of steam for the first part of the stroke of 
| the piston, no matter how fast it may be moving, while 
a very wide opening of the steam port may be insufficient 
| to keep up the pressure on the piston during the middle 
| half of its stroke. The moment the piston moves faster 
than steam of nearly the boiler pressure can follow it there 
is “wire drawing,” so long as the port is at all open; and 
in this case something is lost by adynamic expansion—the 
expansion of a fluid from a higher toa lower pressure with- 
out the performance of useful work. What this loss is may 
be some day discovered, but we are inclined to believe that, 
under the conditions which govern the working of fast pas- 
senger engines, the loss is not great. As for exhausting 
the steam too early in the stroke, it is commonly the 
case that, where considerable expansion is practised, 
the steam has expanded down to the atmospheric 
pressure, or, at least, the back pressure, some time 
before the completion of the stroke. In such cases it 
is much better to open the exhaust before the piston has 
reached the end of the stroke. At the meeting of the 
British Association, last year, at Newcastle, Mr. Porter 
took several diagrams from an engine in Messrs. Ste- 
phenson’s factory, and in nearly every one the steam 
was expanded so much that it had fallen nearly to the atmo- 
spheric line before the piston had reached half stroke, and 
considerably below the atmosphere towards the end of the 
stroke. Here an early exhaust would have been an obvious 
advantage, as the piston was uselessly pumping air out of 
the cylinder, at the expense of power already accumulated 
in the fly-wheel. Nor does an early closing of the exhaust 
represent a loss of power. It was once the custom to regard 
compression as a loss of the same kind as that represented 
by back pressure on the piston while the exhaust is yet open. 
So long, of course, as steam is being forced out of the 
cylinder it is hopelessly lost (unless it be made use of in 
heating feed water); but the moment the exhaust port 
closes, and the steam remaining in the cylinder is com- 
pressed by the piston, it is bottled up for the next stroke, 
and what loss there is is due to the fact that not so much 
power is got out of the compressed steam as was expended 
in compressing it. We recollect once (it was not in Eng- 
land, we should add) how an engineer, with a notion that 
compression was a positive loss, contrived a relief valve to 
get rid of it, at the end of each stroke. He thus threw 
away a considerable quantity of good useful steam, yet an 
account was published showing a notable saving of fuel b 
this practice! Even if the compressed steam did not fill 
up the cylinder end and port space at each stroke, the 
mere fact of its warming up the cylinder and ports to the 
boiler temperature, would serve as a very good reason for 
continuing to shut the exhaust port before the completion 
of the stroke. 


Dodds’ wedge motion, patented four years before the 
introduction of the link, can be made to fulfil all the 
geometrical conditions of valve movement served by the 
latter. In 1839, however, Dodds’ motion was proposed as 
a reversing gear only, and variable expansion was sought 
by separate means—indeed by a separate eccentric and 
valve. The principle, however, of moving the eccentric 
across the axle is a beautiful one in theory, and it has 
afforded very good results in practice. ‘There is still a 
most tantalising problem with respect to valve gear, and 
one which we ‘will endeavour to illustrate as follows:— 
If we draw the two eccentrics for front and back 
motion, and connect their centres by a straight line, it 
is evident that, as in Dodds’ gear, the movement of a 
single eccentric, or the stud pin of a single crank, along 
this line would afford the very movement of the valve now 
derived from the link. If, therefore, a block could be 
moved, while the engine was working, across the end of the 
axle, and in a line corresponding to the shortest distance 
between the centres of the two eccentrics, as ordinarily set, 
we should have the simplest possible form of reversing and 
variable expansion gear. How to move and hold this block, 
while the engine is at work—except by a most complicated 
arrangement of reversing gear—is a mystery at present, 
This problem has exercised the wits of many clever men, 
and who shall say that it will not one day be solved ? 

We have said nothing of the gradual growth of the 
link motion from the variable expansion gear of the late 
Mr. Koberts, in 1832. Gray contributed something, no 
doubt, towards opening the way for the link, in his “ horse 
leg valve gear” of 1838, Dodds did still more in 1539, 
aud his gear, properly adjusted, will still do all that any 
link motion can do, The late Mr. Stephenson employed a 
reversing gear, having the bodily motions of the link, in 
| 1841. Mr. Crampton came much nearer in 1842, Mr. 
| Williams, of Newcastle, schemed a contrivance, also 
suggestive of the link, in 1842, with the slight objection 
only that it could not work! And the link motion, the 
production of William Howe, of Messrs. Stephenson’s 
works, at last made its appearance in 1843, It was designed 
as a reversing gear, and was, we have heard, in public use 
before its value as an expansion gear was discovered. 

No other valve gear, in the whole range of the history of 
the steam engine, has done as well as the link motion, and 
nothing but an improved form of the link gear itself is 
likely to supersede it. It is time, we think, that the 
slotted link was abandoned, and the solid curved bar 
adopted in its place. If, however, the mode of reversing 
already hinted at, can be accomplished, we may expect to 
dispense with the link altogether. 
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MANCHESTER BOILER ASSOCIATION. 
Tue last ordinary monthly meeting of the executive committee of 
this Association was held at the offices, 41, Corporation - street, 
Manchester, on Tuesday, June 28th, 1864, Hugh Mason, Esq., Vice- 
President, in the chair, when Mr. L. E. Fletcher, chief engineer, 
presented his report, of which the following is an abstract :—. 
During the last month 272 engines have been examined, and 419 
boilers, 22 of the latter being examined specially, and one of them 
tested with hydraulic pressure. Of the boiler examinations, 364 
have been external, 8 internal, and 47 thorough. In the boilers ex- 
amined, 154 defects have been discovered, two of them being dan- 
gerous. Details of these will be found in the following tabular 
statement, in addition to those of the previous month, which there 
was not room to include in the Jast report :— 


TABULAR STATEMENT OF DeEFFCTS, OMISSIONS, ETC., MET WITH IN THE 
Borers EXAMINED FROM APRIL 23 To JUNE 24, 1864, INCLUSIVE. 





| Number of cases met with. 


DEScRiPTION. 



































Dangerous. Ordinary. | Total. 

Defects in Boiler. | 
Furnaces out of shap@.. .. «2 ee oe! 1 | 4 5 
Fracture .. c8 of «+ «+ oF ee *| 2 8 10 
Blistered plates od 66 40 66 ce ont oe | 3 3 
Corrosion—Internal rd | a | 17 17 
- External .. «2 «+ oe 4 15 19 
Grooving—Internal .. +e «+ oe és 12 12 
6 External 4. os oe oe eel ow 5 5 
Total number of defects in boiler 7 64 71 

| 

Defective Fittings. | 
Feed apparatus out of order «eo. ee ee | 2 2 
Water gauges ” oe 08 oe 1 14 15 
Blow-outapparatus ,, oo 00 ee oe 44 44 
Fusible plugs 2 co 00 oe ee 6 6 
Safety vaives vas os ae we ee 3 3 
Pressure gauges ee oe oe se 26 26 
Total number of defective fittings 1 95 | 96 

Omissions. 

Boilers without glass water gauges .. .. a 12 12 
= pressure gauges.. «e e+ eo 3 3 
a blow-out apparatus... .. ae 40 40 
oe feed back-pressure valves os 54 54 
Total number of omissions oe 109 109 
Cases of over pressure .. .. 6 of os 1 5 6 
Cases of deficiency of water,, ..  «. 0 1 | 1 
Gross total .. 9 274 { 283 


Of some of the defects enumerated above a few particulars may 
be given: 

Fracture.—T he two cases given in the table as dangerous, as well 
as two which were scrious, occurred at the seams of rivets at the 
bottom of externally-fired boilers. The double thickness of plate 
at the overlap of these boilers appears to be unable to stand the 
duty assigned to it, and cracks in consequence start from the rivet 
holes. ‘These cracks are not confined to the outer overlap, but fre- 
quently run from rivet hole to rivet hole in the inner one, and thus 
so weaken the plate that the boiler rends in two. Another case of 
fracture took place at the crown of a furnace tube of an internally 
fired boiler, in consequence of strengthening hoops having been 
added without intermediate ferules. It should be specially noted that 
though such cracks in the furnace crown of an internally-fired 
boiler may entail the expense of repair, there is no danger, as with 
those at the bottom of an externally-fired boiler, of their leading 
to explosion. 

Corrosion, External.—The four oases given in the table as danger- 
ous ali occurred in internally-fired boilers, and were only discovered 
on going up the external brickwork flues, which shows the impor- 
tance of “thorough examinations.” One of these boilers was set 
upon a midfeather, and found to be corroded throughout a consider- 
able portion of its seating ; while the plates of another differently 
set proved to be eaten away to the thickness of one-thirty-second of 
an inch where concealed by the front cross wall, 

Grooving ; Internal.—Three of the cases are worth remark. 
Grooving 1s very constantly met with encircling the furnace mouth 
angle irons at the front end plates of internally-tired boilers, but in 
two of the instances in question it attacked three or four of the 
transverse seams of rivets at the crown of the furnace tubes, com- 
pletely undermining the overlap of the plate; while, in the third 
instance, the grooving occurred at the ripg seams at the bottom of 
the shell, and at the immediate vicinity of the feed inlet, showing 
the contraction of the metal produced by the too local entrance of 
the water, and the consequent importance of dispersing it by means 
of a perforated pipe. 

Pressure Gauges out of Order.—In one case the pressure gauge 
proved to be 12 Ib, fast, and in another 19 1b. slow, which latter is 
of more importance, In every case indicator taps should be fixed, 
so that the accuracy of these gauges may be tested ; otherwise, when 
slow, they may sometimes become a source of danger. 


EXxPtostons, 

The particulars of Nos. 12, 13, and 15 explosions, which were 
postponed from the last monthly report, may now be given, None 
of the boilers in question were under the inspection of this Associa- 
tion; while they have all been personally examined since their ex- 
plosion, and the cause of the occurrence investigated. 

No. 12 explosion, resulting in the death of one person, and in 
serious injury to another, occurred at an ironworks to a plain cylin- 
drical egg-ended boiler, fired externally, and not under the inspec- 
tion of this Association. 

‘he boiler was one of a series of five connected together, and 
working side by side, being No. 4 from the left hand. Its length 
was 40ft., its diameter 6ft., and the thickness of the plates three- 
eighths of an inch; while the pressure of the steam was 3dlb., 
which was quite moderate for a boiler of such dimensions. 

It had rent into eleven fragments, which were scattered 'n every 
direction, one of them being thrown to a distance of 200 yds. The 
character of these rents was peculiar. The majority of ellen of this 
class divide into two parts at one of the transverse seams of rivets, but 
this one had not only reut transversely, but also longitudinally, 
from one end to the other, so as to divide the boiler in the main 
into four nearly equal parts; while these were again subdivided, 
and the shell ultimately broken up into the eleven pieces just named, 
‘These rents were by no means confined to the lines of rivets, but 
had run through the solid plates entirely regardless of them, in 
many cases continuing for several feet within a few inches of the 
overlaps, and though so near, yet without running into them, but 
continuing in a straight line parallel to them. Indeed, there was 
scarcely a line of rivets disturbed, and some of the smaller fragments 
were torn out of the heart of the larger plates without a single rivet 
"upon them. 

‘his gave the ruptured boiler a very anomalous appearance, as if 
it had been shattered rather than rent,and nothing detinite was con- 
cluded at the inquest with regard to the explosion. J scientific 
witness, who was foreman of the boiler-making department at a 
neighbouring first-class engineering works, stated that he could not 
account for it, the coroner said it was a mystery, and the jury came 
to no conclusion as to its cause. 

Such a result is anything but satisfactory, and is no help to 
the prevention of other explosions; while, should an explosion ever 
occur which would prove, on examination, to be really unaccount- 
able and mysterious, every steam user would then have good cause 
to feel uneasy as to the safety of his boiler with whatever care it was 
attended. Under these circumstances it appeared specially im- 


portant to visit the scene of the catastrophe; upon doing which it 
was found, as it has been in all previous cases, that the uncertainty 
with regard to the cause of the explosion yielded to investigation. 





The boiler had been originally plated longitudinally, but on the 
seams over the fire giving way some time since, it had been re- 
paired with three widths of plate laid transversely. These plates, 
which were 3{ft. wide each, extended to a short distance behind the 
fire bridge, and it was at the ring seam of rivets that connected the 
new plating laid transversely, with the old laid longitudinally, that 
the primary rent occurred, and which it will be seen was situated, 
as is so usual in these cases, near to the bridge and at the bottom 
of the boiler; while the anomalous manner in which the boiler had 
been rent was due to the combination of the transverse and longitu- 
dinal modes of plating. 

The manager of the works informed me that their externally-fired 
boilers were a source of constant annoyance and expense, through 
getting out of repair, and it was no uncommon thing for one of 
the ring seams, a little behind the fire bridge, suddenly to 
rend through the line of rivet holes, merely in consequence 
of the slight change of temperature induced on the stokers 
cleaning out the fires with the door open. The fact of 
these externally-fired boilers being ever found to give way in this 
treacherous manner, seems to me a sufficient reason to condemn 
them, especially at ironworks where the value of the charge of 
metal in the blast furnaces, which far exceeds that of the boilers, is 
jeopardised by them. That the remaining boilers in the series, or 
the furnaces themselves, escaped in this instance, is a piece of pecu- 
liar good fortune, since, in other cases, the whole range of boilers 
has been instantaneously destroyed, and the blast furnaces them- 
selves demolished, 

No. 13 explosion took place at a colliery. In this instance three 
persons were killed and three others injured ; while the boiler, which 
was not under tbe inspection of this Association, was the outer one 
of a series of three, and, as in the case of the previous explosion, 
was of plain cylindrical egg-ended construction, and externally- 
fired. ‘The boiler, which was plated longitudinally throughout, 
was 352ft. long, 6ft. Gin. in diameter, and made of plates three- 
eighths of an inch in thickness, the pressure of steam being 35 lb 
per square inch. 

The primary rent occurred at a longitudinal seam of rivets over 
the fire, which, after running in a straight line for some feet, 
developed transversely, dividing the shell into three fragments, 
all of which were thrown to a considerable distance from their 
original seating ; while, in addition, the adjoining boiler was dis- 
lodged, and turned up on end by the force of the explosion. 
When it is stated that the plates at the fractured part proved to be 
very defective, and also that this boiler had leaked for some time at 
the seams over the fire, so that the introduction of bran had been 
resorted to in order to stop it, it will not be necessary, after what has 
already been said on the danger of these externally-fired boilers, to 
add anythiug further to account for this explosion; while it will 
appear that these boilers, whether plated longitudinally as in the 
present instance, or transversely, as according to the more usnal 
practice, are alike prone to explosion. 

In concluding the remarks on Nos. 12 and 13 explosions, it may 
be stated that, much as has already been said upon the, danger of 
externally-fired boilers, the experience of every day only confirms 
the opinions previously expressed, and it is trusted that the constant 
publication of the loss of life and property resulting from the use of 
boilers of this class will disabuse steam users’ minds as to their sup- 
posed safety, and lead to their being generally superseded by those 
internally- fired, as has already been the case in several individual 
instances. 

No. 15 explosion, by which one man was killed, was due to the 
collapse of the combustion chamber of a boiler of the double furnace 
or breeches class, working at a flour mill, and which was not under 
the inspection of this Association. 

The boiler was the ieft hand of a series of three, the shell being 
7ft. in diameter, and 26ft. 6in. long; while the diameter of the 
furnaces was 2/t. QYin., and that of the flue 3ft. 3in.; the 
length of the combustion chamber being 4ft. 6in., the thickness of 
the plates three-eighths of an inch, and the steam pressure 45 Ib 
The boiler had been built by a first-class maker, and the quality of 
the material as well as the character of the workmanship appeared to 
be good throughout. 

The rush of ateam and water from the rent in the combustion 
chamber drove the boiler about 6ft. forward into the firing space, and 
although the other boilers remained unmoved, yet the steam pipe 
connections to them were broken. In consequence of this the steam 
and hot water escaping from the junction valve on the centre 
boiler, played with fatal effect into the firing space and engine 
room. The engineer and stoker, who were there at the time, made 
a rush at the first sound of the collapse, to a door, which opened out 
upon the river running directly alongside of the boiler house, ava 
the tide being out, jumped down upon the bed. The engineman, 
happily, escaped with a few bruises, but the stoker, less fortunate, 
was so severely scalded that he died the same night. 

The collapse of the combustion chamber had taken place, not at 
the crown, but at the underside, and this arose from the fact that, 
while the crown was stiffened with rovfing stays, assisted by tie rods 
connected to the shell of the boiler, the bottum of the combustion 
chamber was comparatively unstayed, having but asingle angle iron 
ruvnivg longitudinally on the centre line, in addition to a small 
gusset on each side. 

These breeches or combustion chambers have already proved a 
very fruitful source of explosion, and it is important that any steam 
users, who are employing boilers of this construction, should have 
these chambers stayed with vertical water tubes, which act as in- 
ternal columns or struts, and thus prevent the top and bottom 
plates of the chamber coming together; while, in addition, it is 
frequently, if not always desirable, that the flue should be encircled 
with an angle iron hoop just at the waist or termination of the 
breeches piece. In some cases, where the pressure is low, this hoop 
of itself will be sufficient, and under many circumstances would 
perhaps be more easily obtained than the water tubes, Had these 
precautions been adopted in the boiler under consideration, the col- 
lapse of the breeches or combustion chamber, and the consequent 
explosion, would have been prevented, 

TABULAR STATEMENT OF EXPLOSIONS, FROM MAY 28TH, 1864, 
To JUNE 24TH, Is64, INCLUSIVE, 


Progres-| 
sive No.) 
for 1864. 


| ] 
Persons Persons 


killed. | injured. Total. 
| | 


Date. (General Description of Boiler. 
H 








16 May 30 | Locomotive .. 2 «os eo 0 0 0 


17 June 18 Plain cylindrical egg-ended, 
externallysfired .. 4. «. 8 1 4 
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No. 16 explosion occurred to the boiler of a locomotive engine 
while attached to a passenger train, just after it had stopped at a 
railway station. The engine was of the ordinary type for passenger 
traffic, and built in the year 1849, It was not under the inspection 
of this Association. Fortunately, no one was injured by the explo- 
sion, and the damage done to the station inconsiderable. 

The boiler rent in the barrel or cylindrical portion of the shell, 
which was composed of three belts or widths of plate. The belt 
adjoining the fire box was completely severed from the remainder 
of the boiler, having rent close to one of the overlaps at a longi- 
tudinal seam below water line, and also through the line of rivet 
holes ot the entire ring seam on each side of it. This belt was 
flattened out and thrown to the right; while the steam dome, in 
consequence of the previous rupture, was torn away, and blown to a 
considerable distance; added to which, the crank axle was broken, 
the wheel on the right hand side disturbed, and the tubes bowed 
outwards; the remainder of the boiler receiving but little damage. 

On examining the edges of the fractured plate it was clear that 
the primary rent had occurred at the edge of the overlap of the lon- 
gitudinal seam of rivets, for there a deep furrow was found which 
had eaten away thestrength of the plate. ‘These longitudinal furrows 
are the most frequent source of locomotive boiler explosions, and 
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there appears to be no other way of detecting the silent progress of 
these furrows in time to renew the weakened plates so as to prevent 
rupture, than that of making more frequent “internal examina- 
tions.” 

No. 17 explosion.—The scene of this explosion has been per- 
sonally visited, and the ruptured boiler examined; but the investi- 
gation of all the circumstances were not completed in time to admit 
of the particulars being given in the present report. 








Our Twetve Cuter Ports.— The exports of British and Irish 
produce and manufactures from the twelve principal ports to places 
beyond the seas, were of the value of £106,962,555 in 1862, and 
£130,166,569 in 1863—namely, from London £31,523,812 in 1862, 
and £36,211,510 in 1863; from Liverpool £50,297,135 in 1862, and 
£65,154,232 in 1863 ; from Hull £11,916,375 in 1862, and £13,556,254 
in 1863; from Bristol £298,260 in 1862, and £341,674 in 1863; from 
Newcastle £1,968,118 in 1862, and £1,894,281 in 1863; from South- 
ampton £3,379,503 in 1862, and £4,071,991 in 1863; from Leith 
£1,298,099 in 1862, and £1,552.899 in 1863 ; from Glasgow £5,776,003 
in 1862, and £6,776,368 in 1863; from Greenock £320,225 in 1862, 
and £455,021 in 1863; from Dublin £48,777 in 1862, and £38,196 in 
1863; from Cork £132,130 in 1862, and £108,102 in 1863; and from 
Belfast £4,118 in 1862, and £12,041 in 1863. The total tonnage 
entered inwards and cleared outwards from these twelve ports was 
17,551,396 tons in 1862, and 17,705,408 in 1863, namely, London 
5,855,605 in 1862, and 6,032,340 in 1863; Liverpool 5,269,314 in 1862, 
and 5,302,123 in 1863; Hull 1,279,943 in 1862, and 1,315,202 in 
1863; Bristol 353,889 in 1862, and 327,789 in 1863; Newcastle 
2,272,797 in 1862, and 2,268,432 in 1863; Southampton 712,898 in 
1862, and 700,182 in 1863; Leith 414,803 in 1869, and 470.566 in 
1863; Glasgow 564,947 in 1862, and 505.431 in 1863; Greenock 
260,067 in 1862, and 307,041 in 1863; Dublin 266,671 in 1862, 
and 208,250 in 1863; Cork 151,831 in 1862, and 144,325 in 1863 ; 
and Belfast 128,631 in 1862, and 125,727 in 1863. 

Growtu or Ramway Capirat.—The following are the railway 
calls due in July. The amount is £1,413,725, making £8,182,218 for 
the first seven months of the year:— 

Alreacy No. of 
Date. paid. Shares, Amount. 
Bristol and S. Wales Union s. d, 

£5 per cent, pref. £25.. 1 £1 -~ 600. not known 
Furness New £10 shares 1,. 7$ .. 210 0... 13,700 .. £34,250 
G. ‘Trnk, of Canada Equip- 

ment Mortgage Bonds 30,, ‘ 
Gt. Luxembourg 5 p. ct. 


Call. 


p.ct. .. 25p.ct. .. not known 


wo 
Ti 


Pref. £10 shares .. .. 1... 6 «» 2 0 0.. 40,000 .. 80,000 
Lancashire and Yorkshire 

New £10 45 per cent... 1.. 6 «- 1 0 O .. 123,300 .. 123,300 
Manches., Siief. & Lincoln. 

New £10 5p. cent. 862 15.. 7 « 1 0 0.. 78,300 .. 78,300 
Paris, Lyons, and Mediter- 

ranean, New 1863.. .. 1.. 20 .. 8 0 © .. 100,000 .. 800,000 
Royal Sardinian is. ow Bee 3 « 3 0 U.. 50,000 .. 150,0U0 
South-Eastern 5 per cent. 

pref.,June, 1861 .. .. 1.0. 7h eo 210 0.. 24,150 .. 60,87 
Ditto, ditto, August, 1861 1.. 74 .. 210 0.. 35,000... 87,500 





Total .. «- .. £1,413,725 
It may be stated, as the result of official inquiry from the Stock 
Exchange, that the ordinary stock about to be issued by the London 
and North-Western Ruiilway Company is the balance of unissued 
capital, viz. : — £1,607,884, authorised 27th December, 1860, and 
£766,667, authorised 20th December, 1861, together £2,374,551. 

‘Tne Meraopouitan boarp or Works.—At the last weekly meeting 
of this board the first important business was to consider tenders 
which had been made to execute the eastern portion of the Northern 
Low Level Sewer. There was a short discussion as to the policy of 
opening the contracts in public, but it was agreed they should be so 
opened. ‘hey were as follow: — Messrs. T. Brassey and Co., 
£258,000; Mr. ‘TI. Pearson, £205,500; Mr. A, W. Ritson (the con- 
tractor for the second portion of the Thames Embankment), 
£337,499; Mr. G. Furness (the contractor for the first portion of the 
Thames Embankment), £259,000; Mr. W. Moxon, £247,840; 
Mr. W. Dethick, £233,000; Messrs. Thorn and Co., £309,746; 
Mr. W. Webster, £229,000. It was carried that these tenders should 
be considered in committee of the whole board. When the public 
were re-admitted, Mr. Carpmael brought up a report from the com- 
mittee, recommending that Mr. Webster's (the lowest) tender should 
be taken, and in moving tbat this report should be adopted, 
Mr. Carpmael expressed the board's satisfaction with the works 
which Mr. Webster had carried out. The motion was agreed to 
nem. con. A report was brought up from the Streets’ Committee, 
recommending that certain lands should be acquired to form a park 
for Southwark, and the question was discussed with closed doors. 
It was agreed that the report should be adopted, and that the finance 
committee should have the power to negotiate a loan for the purposes 
of the Act. Several thoroughfares were ordered to be renumbered, 
with the odd numbers on one side and the even on the other; and 
the various subsidiary names in Engletield-road and Englefield- 
road West, Islington; in Middleton-road, Hackney; in Mayue- 
street, Bethnal-green; and in the thoroughfare known by the name 
of Arundel and Albion-streets, in Camden-street, and in ‘l’emple- 
street, of the same parish, were ordered to be abolished, and the 
thoroughfares called by the first names, 

‘TELEGRAPAaIC ScuEmEs.—Mr. Secretary Seward being called upon 
to state to a committee of the Senate his views upon Mr. Collins’ 
project, described in the Zimes of Monday, for a telegraph line con- 
necting the Russian system of telegraphs with those of America, 
reports that, throughout that gentleman’s negociations with the 
Russian and British Governments, for leave to pass through their 
American possessions, he has been acting under the instructions of 
the American Government, and that his application to Congress for 
aright of way across the public land-,and the use of a national 
vessel, is reasonable. Mr. Seward proceeds to say that the line 
which the Ru-sian Government is constructing, or has undertaken 
to construct, from St. Petersburg to the mouth of the Amoor, is but 
a small part of the stupendous work which the Emperor has begun, 
His Imperial Majesty’s design embraces also a telegraphic wire from 
the mouth of the Amoor, over the islands of Sakhalin and Jerro to 
Jeddo; also, from the Amoor, along the bank of the Usuri, to Viadi 
Vostok, on the coast of ‘Tartary, Viadi Vostok being selected by the 
Emperor for his naval station on the Pacific coast; also a wire 
from the Irkoutsk telegraphic line, through the vast territory of the 
Mongols, to Pekin; and American citizens in China are soliciting, 
with good prospect of success, permission from the Chinese Govern- 
ment to extend this line to Nankin, Shanghai, Amoy, aud Canton. 
Further, the Russian scheme comprises a telegraphic wire 
from the main Continental-Russian line at Omsk, near the 
southern boundary of Asiatic Russia, through Mongolia, China, 
Turkestan, Bokhara, and Cabool, to meet the telegraphic system of 
India in the Punjab, and connect it with Europe; and also a wire 
from Kazan on the main central Russian line, passing along the 
shore of the Caspian Sea to Teheran and along the banks of the 
Euphrates to the Persian Gulf, there to be connected with the tele- 
graph system of India. Mr. Seward, however, confines his remarks 
chiefly to the line immediately in question, connecting America 
with Russia through Behring’s Straits. He submits to the Senate 
that it is impossible to over-estimate the direct effect of such works 
in the development of the resources of the American States, or to 
assign limits to the increase of national influence which must result 
from such new facilities for extending throughout the world American 
ideas and principles of public and private economy, politics, morals, 
philosophy, and religion. ‘lhe telegraphic wire is at present, he says, 
timidly employed and clumsily handled, with a very imperiect 
knowledge of the fulness of the power which resides in it; he anti- 
cipates that telegraphic communication will become far more 
practically effective. He trusts that an Atlantic wire will soon 
connect Cape Clear and Cape Race, thus completing with the 
proposed line through Russia a telegraphic circuit round the earth 
between 42 and 65 deg. of north latitude; but he holds it to be 
cretain that the great interests of society will at a very early period 
require more than one, and more than even two transoceanic world- 
encircling telegraphs. 
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LEGISLATION ON TECHNICAL QUESTIONS. 


Ix the House of Commons, a few days ago, one of those debates 
took place that attract but little attention from the masses. Yet 
those whose special knowledge enabled them to see below the sur- 
face, could discern fruitful promise of benefit beneath a dry husk 
of scientific and parliamentary technicalities. We refer to Lord R. 
Cecil’s resolution with regard to private bill legislation. Lord 
Robert Cecil moved “‘ That it is expedient that the duty of ascer- 
taining the facts upon which legislation in respect to private bills 
is to proceed should be discharged by some tribunal external 
to this House.” He pointed, very feelingly, to the personal 
sufferings undergone by the members of select committees in 
mastering the engineering questions put before them. In illustra- 
tion of the very natural difficulty encountered by men, however 
able, who endeavour to understand things, in a few days’ time, that 
form part of a profession it takes years to acquire. Lord Robert 
Cecil instanced the case of a committee on a certain dock bill. ‘ It 
consisted of a committee of five gentleman, four of whom had no 
knowledge of commercial matters ; and such was the ignorance dis- 
played by them of the matter under consideration that, after being 
examined for a considerable period, to show the necessity for the 
formation of a graving-dock,” the witness heard one member of the 
committee say to another, ‘‘ What does he mean by a graving- 
dock 2?” ‘fo which question the other replied, “ I am sure I do not 
know, but I suppose it is something relating to ships.” 

Lord Cecil thought that the issue presented by every private 
bill was very simple. On one side there was to be considered the 
injury done to private individuals, and on the other hand, the 
advantage to the public from the object contemplated. The balance 
had then to be struck, in order to see which outweighed the other , 
but, before that point was arrived at, there was an enormous amount 
of facts to be proved, and a great deal of time was wasted in ascer- 
taining these facts. 

“For instance, on a water bill, which had occupied a great 
deal of time this session, a great number of questions was put on 
such matters as the amount of population, the present supply, the 
exact nature of the scheme, the distance of the sources, the angle 
of fall, the size and safety of the reservoirs, the area of the gather- 
ing ground, the rainfall of the district, and the chemical character 
of the water. But these were simple facts which could be easily 
ascertained by a scientific arbitrator appointed by some partics at 
little expense, and without imposing any labour on members of 
that House. The same with railways—gradients, curves, distances, 
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the geological character of the ground, estimates for the work; | 
these were the sort of questions with which much of the time of | 


committees was taken up, and which might easily be disposed of by 
a scientific arbitrator. In one water bill committee hours were 
occupied in questions about the safety of a reservoir; and in a rail- 


way committee a day was taken up in inquiring into the nature of | 


the ground—neither of them questions fitted to be decided by that 
House. Then there were questions of opinion—the traffic between 
different places, the injury done to individuals—which would be 
much better decided by a tribunal, either by a jury empannelled on 
the spot, or by the tribunal recommended by the Chambers of Com- 
merce.” 

He concluded by moving that it 
to private bills was to proceed should be discharged by some 
tribunal external to the House. Mr. Milner Gibson, in opposing 
the resolution, opined that whatever external tribunal was fixed 
upon there must be an appeal to the House, where the battle would 
have to be fought over again at additional expense. Lord Stanley, 
while agreeing that the system was capable of improvement, ex- 
pressed somewhat similar opinions to those of Mr. M. Gibson. The 
most acute and powerful speech on the question was clearly that by 
Mr. Lowe, who thus gave us another instance that, however 
physically shortsighted he may be, his mental vision has a much 
farther range. He very forcibly showed that “committees 
were in somewhat the same position as juries would be if 
they were called upon to administer the law without judges to assist 
them.” Committees were in the hands of practised counsel, “ b 
whom they were addressed in artful and able speeches, and they had 
to perform many of the duties of a judge at Nisi Prius, without 
the training and practice which gave authority and facility to the 
decisious of such judges.” Mr. Lowe proposed that a single person 
should take the evidence now taken by committees, and report it to 
the House, leaving it for parties to move for a committee, if a com- 
mittee were desired. The members of the House would then act 
“ like special jurors ina case at Nisi Prius.” 

Lord Robert Cecil's motion does credit to the most rising states- 
mau of the Opposition. It was lust, but the evil Lord Cecil in- 
tended to mend will perennially recur, and some change must take 
place sooner or later. The objection made by Mr. Milner Gibson 
and Lord Stanley, that the proposed transference of Parliamentary 
functions would lead t» appeals and double expense, can be made 
with regard to any civil case—any patent case, for instance, or a 


was expedient that the | 
duty of ascertaining the facts upon which legislation in respect | 





case like that which has resulted from the “ pursuit of an elderly | 


Phaon by a litigious Sappho,”—can be at last taken before Parlia- 
ment. When, as was stated by Mr. Whalley during the debate, 
£1,500,000 out of £3,000,000 spent on new lines in his own district 
were consumed in Parliamentary expenses, it is difficult to see how 
any change of system could increase the notorious expenses of com- 
mittees. ‘These enormous sums thus lavished do not benefit M.P.’s, 
do not benefit the public; they gointo the pockets of Parliamentary 
barristers, and parliamentary agents—men who, however worthy 
and eloquent, are not producers of the national wealth; but are, 
in these cases, most decidedly consumers, both of time and 
money. In the ordinary walks of life, the longer people are 
about their work the less money do they get by the end of the year. 
The reverse is here the case; and the best joke about the matter is, 
as was stated by the member for North Lancashire, “ that there is 
no single individual who appears before a parliamentary committee 
who has not a direct pecuniary interest in prolonging the pro- 
ceedings.” In the next place, the companies who have spent all this 
money in getting leave to build a line or erect waterworks, or lay 
down gas, or build docks, expect, and practically do get, a monopoly 
for their money. The great railway companies were instanced by 
Mr, Whalley as having lately “combined as one man” to oppose, 
and consequently defeat, the main provisions of a bill now brought 
before the House by the Board of Trade for affording facilities for 
constructing railways. Witness, again, the London waterworks 
companies, who deliver the worst water of any city in the world at 
the highest rates of any city in the world; and whose shareholders 
get enormous dividends every year. Who could oppose these 
monopolists, backed as they are by a compact phalanx of 
interested M.P.’s? We are prepared to maintain that the money 
wasted in parliamentary committees and through their results 
would, if properly employed, have long ago both purified 
and embanked the Thames,—would have long ago provided us 
with pure and cheap water,—would have even put us in the way 
to the solution of one of the great problems of the day—the utili- 
zation of the sewage of cities. What bas this sytsem done for those 
amongst us who are not shareholders in these parliamentary suc- 
Cessions to sixteenth century royal monopolies; to those amongst us 
who only wish for good and cheap water, light, ventilation, and 
conveyance? In the words of ‘thomas Carlyle, “only powder 
of miilstones (called Hansard Debatings), and a detestable brown 
substance not unlike the grindings of dried horse-dung or prepared 
Street mud, which, though sold under royal patent and much recom- 
mended by the trade, is quite unfit for culinary purposes.” 

It is indeed in Hansard’s Reports of the select committees that 
the patient student can acquire some notion of the weakness of these 
parliamentary tribunals. Costly as the machinery is, it is most 
inefficient. And it is only natural that this should be the case. As 
the Zimes remarked, in reference to Lord R. Cecil's proposal, the 
members of the committees “have often to get up the first 
elements of the question—not matters for legislators at all, but 
rather for engineers, chemists, physicians, and other professional 
classes.” Has the old right divine of kings descended on 
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the heads of M.P.’s, or are they gifted with papal infallibility, 
to be enabled to settle what are often most difficult technical 
aud scientific questions? In order to simplify the matter, let us 
consider a question of public polity in which are involved some 
interesting scientific problems—such as, for instance, the bill which 
Mr. Laird has just succeeded in passing for the compulsory testing 
of the chain cables and anchors of merchant vessels. It could 
have been Ly a mere chance that a select committee, appointed 
to investigate the scientific bearings of the question, should be 
able to choose the best witnesses for its purpose. Who amongst 
the members of the committee would be able to choose the 
best and most scientific witnesses in testing iron, and, above 
all, on testing the machines for testing iron? Accordingly, on 
the list of witnesses examined before the Chain Cable and Anchor 


Committee of 1860, we do not find a single name of eminence in the | 


engineering profession; nor do we find avy evidence possessing 
what may be termed a scientific value. Granting that a select 
committee on a scientific question has succeeded in making a good 
choice of witnesses, why even then the members have to pass 
through a kind of education or apprenticeship before understanding 
what is wanted of them. And itis often more difficult, even for 
an expert, to ask, to state, to suggest, a question, than to answer a 
question. Let us, again, suppose that the right witnesses have been 
chosen, the right questions asked, and that the right answers have 
been given. Who is to draw the right deductions from the im- 
mense amount of resulting evidence? who is to thrash the good grain 
from the heap of straw and chaff? who is to deduce the right prin- 
ciple for the special case requiring legislation? As was lately 
very well said by our able contemporary, the Saturday Review :— 
“ All experience teaches that principles of legislation, whether on 
financial or other topics, must be developed by the writings of 


| commanding spirits of France and Germany. 


thoughtful men, and the discussion of interested advocates beyond | 


the walls of Parliament, rather than by the direct action of such a | 


body as a select committee. Boards and committees are sometimes 
capable enough of balancing expediencies or collecting evidence 
of facts, but they never succeed in discovering principles.” Of the 


truth of this remark we have an instance in a paper on the testing | 


of chain cables, portions of which we have quoted, lately read by 
an engineer before the Society of Arts. Wail it be believed that 
witnesses before the committee were found to maintain that the 
material of a chain was not injured—was not “ crippled,” to use a 
term common among engineers—by being broken several times ? 


| and that the committee adopted this evidence in their report asa 


proof that the application of a severe strain has not an injurious 
effect on acable? If the conclusions of the report be right, the 
quickest and best way to improve the material of a bar would be to 
break it. An extension of this discovery would lead to our break- 
ing down any iron railway bridge we found too weak, and to then 
building it up again, carefully using: the same materials, Most 
engineers, however, have long recognised that iron is injured by 
being strained beyond its limits of elasticity, and more especially 


if it be strained several times up to breaking point. That iron | 


thus strained is rendered brittle, that the longitudinal elonga- 
tion under a 
with a lateral contraction, must contract and transpose the internal 
structure, is a very probable explanation of the phenomenon, 

It appears to us that not one of the speakers in the House on Lord 
Robert Cevil’s motion took a sufficiently comprehensive view of the 
question before them; and we will now show the point from which, 
as we think, the question should be regarded. ‘he main difficulty 
in legislating on private bills is clearly the difficulty naturally felt by 
the members of the committee in understanding the question before 
them. How can it be possibly expected that the middle-aged country 
gentlemen, the retired merchants, the professed statesmen, the 
army or navy officers, comprising Parliamentary committees, 
should be able to fathom the engineering, chemical, or medical 
questions placed before them in evidence? ‘The majority of 
these gentlemen were born in the pre-scientific era, before the full 
growth of the modern sciences, ihe practical application of which 
to special and local cases forms the subjects these committees have 
to consider. How could it be expected, even by the most sanguine 
mind, that a question of, for instance, medical jurisprudence could 
be properiy settled by a half-dozen gentlemen chosen nearly pro- 
miscuously from a body of men like that comprising the House of 
Commons? What would be the state of our law courts without 
a judge, without a code of laws, but in which each and every case 
had to be settled by a jury? It is not improbable that many fair 
decisions would be given by a dozen intelligent, honest English- 
men, even without the aid of a presiding judge. But what 
would be the result if only complicated scientific cases were 
brought before such a jury? ‘Take the trial of patent cases 
in our present law courts as an instance. Even when 
a jury is aided by the usually very powerful and practised intellect 
of one of our judges, many of the cases have actually broken down 
from the simple inability of the court to understand the questions at 
issue: and a parliamentary committee is often in the position of a 
jury without a judge. For these reasons the witnesses are ill chosen, 
absurd and improper questions are repeatedly asked, and the report 
which is founded on the whole evidence is often egregiously wrong. 
The greater number of the questions brought in this way before the 
House are engineering questions. Fifty years ago, such things as 
gas, or telegraphs, or railways, or steamers were unknown, ‘The 
introduction of even such familiar things as iron cables is only fifty 
years old. Legislation has thus to encounter special and technical 
difficulties which were unknown to a preceding age. It 1s, therefure, 
only natural that the machinery should be altered to meet the new 
wants. 

In truth, the question of the legislative handling of the social 
applications of modern discoveries is only a singie phasis amongst 
many others of our time. Look at the influence merely of railways 
on land warfare, leaving out that exerted by the new armes de pré- 
cision, which have also issued from engineers’ workshops. As Cap- 
tain W. H. Tyler (of the Board of Trade) remarked the other day at 
the Royal United Service Institution, in the presence of the Prince of 
Wales,—*It is very plain that, as railways increase in number and 
come into common use in military operations, so it will become 
more desirable that every soldier in the army should be able to assist 
in destroying or repairing them. In previous lectures he had pointed 


tensile strain, which is naturally accompanied | 


out that the use of the spade in warfare will necessarily increase with | 


the common employment and a growing efliciency in the} 
use of rifled weapons; and he would now add that the 
use of railways in war may render it still more de- 
sirable that every soldier should be trained to be more or 


less of an engineer.” About the application of iron in large masses 
for the arming of war-ships, it is scarcely necessary to speak. But 
even international laws have had to be modified, and will have to be 
still more closely adapted to these changes. Agriculture is now 
scarcely anything else than an application of chemistry and a branch 
of engineering. ‘These things are profoundly modifying the bases of 
modern social intercourse. A successful engineer or chemist has, at 
one and the same time, both the prestige of the successful man of 
science and the wealth of the merchant. And, accordingly, men like 
this take social position almost equal to those of the great architects and 
painters of medixval Italy. At the bottom of all the late turmoil 
about education in our public schools, is the desire felt by most men 
of common sense that some attention should be given by the English 
boy to the arts and sciences that convey him swiftly from one place 
to another, that clothe him, that provide him with light and warmth, 
that can enable him to send, lightning sped, a message to his parents 
in India; to the sciences he may require when nghting for his 
country, at sea or by land. Sooner or later, these educational changes 
will have to be made, if we do not wish to be lett behind by other 
nations. Our Board of Admiralty, which in its composition com- 
pletely ignores modern discovery, will also, sooner or later,—perhaps 
under the pressure of a great naval war,—have to bediflerently formed. 
Only one class is now administratively represented at Whitenall,—the 
old class of naval oflicers. Naval constructors, marine engineers, 
and other classes are completely left out ; and in this way, again, the 
composition of our naval administration completely differs from the 
modern French marine administration. 








that our present patent laws excite such discontent is simply to be 
found in the fact of the incapacity of ordinary tribunals in dealing 
with patent cases,—which, again, are simply questions of engineering 
er chemistry. Sooner or later specially formed tribunals will have to 
decide patent cases, and the many lawsuits involving scientific 
questions. Under present circumstances any decision is most difficult 
and expensive. Patent barristers, being special men in a special pro- 
fession, have to be exhorbitantly paid; and a multitude of highly- 
feed witnesses, by the mere weight of authority, and by continual 
repetition, have to painfully draw decisions from juries upon matters 
understood by scarcely one amongst the twelve. If, instead of a 
dozen promiscuously chosen shopkeepers, a certain number of 
engineers or chemists were chosen to decide on such questions, the 
expenses and loss of time naturally attending such trials would be 
greatly diminished. Of course, we do not pretend to say that the 
adoption of such a plan would be an effectual remedy; but the idea 
is perhaps worth consideration, and, at any rate, the present arrange- 
ments simply result in a mockery of justice. 

Now, it would be an interesting question how it is that these suf- 
ficiently obvious truths are so much disregarded in England. With 
the most intellectual nations of the Continent they have been long 
recognised with more or less completeness. That is to say, the great 
and searching influence on every phasis of life, of the modern com- 
mand over matter acquired by our extended and applied knowledge 
of the natural sciences, has long been comprehended by the most 
Take Goethe, for in- 
stance, the poet of the greatest intellectual calibre Germany has 
ever produced. Heturns his Wilhelm Meister into a geologist, and 
Dr. Faust into a civil engineer. In Goethe’s later years he gave 
great attention, and with some success, to natural philosophy. He 
then sang,— 

“Von Gott, dem Vater, stammt Natur, 
Das allerliebste Frauenbild ; 
Des Menschen Geist, ihr auf der Spur, 
Ein treuer Werber, fand sie mild. 
Sie liebten sich nicht unfruchtbar ; 
Ein Kind enstsprang von hohem Sinn, 
Sie ist uns Allen offenbar ; 
* Naturphilosophie sei Gottes Enkelin.’” 

For two generations the natural sciences have been universally and 
systematically taught in Germany. Napoleon I. reorganised public 
education in France from a similar point of view, and his nephew is 
now directing his attention to further improvements and moditfica- 
tions of the system bequeathed by his uncle. Far different has beea 
the case in England. Here the leading men of the country, 
the leading statesmen, lawyers, and writers have been for the most 
part brought up with an almost utter disregard of physical science, 
while even mathematics have been almost left out of all but univer- 
sity educations. ‘The absence of state interference has some disad- 
vantages, and one of its results in England that every shoolmaster 
can teach what seemeth good in his own eyes is not the least. 
Applied mechanics have been cultivated with unexampled success in 
England, but this has been greatly due to our great natural resources ; 
| and the generally felt want of sound instruction is already causing 
departments of British manufacture to be much surpassed on the 
Continent. It is just the want of scientific knowledge that leads 
| members of Parliament to under-estimate the work involved in 
| legislating on scientific and technical matters. 
| Mais revenons, nos & moutons—the select committee of Parliament. 
| It appears to us that the work of parliamentary select committees 
| on scientific and technical questions would be greatly facilitated if 
| they had the benetit of the assistance of experts, not merely as 
| witnesses as at present, but also as advisers. Let a committee, 
| when once formed, at once make use of the professional advice of an 

engineer, or a chemist, or a physician, or a shipbuilder, or a militar 
or naval ollicer, according to the subject intended to be investigated, 
In the tirst place, a proper choice of witnesses could thus be made, 
The erratic vagaries of both witnesses and barristers could be at once 
checked by an expert gifted with ordinary firmness, As was re- 
| marked by Lord R. Cecil, “lt was owing to the want of knowledge 
of the members on special subjects that they allowed themselves 
to be brow-beaten, as they sometimes were, by the parliamentary 
counsel.” What can be said to the outrageous case of this kind 
| stated ina late number of one of ourcontemporaries? ‘The pariiamen- 
tary committee on tae Metropolitan line is now hearing evidence 
brought before it as to the projected line from the Finsbury extension 
of the Metropolitan at Little Moortields, passing under Finsbury- 
circus and Bishopsgate-street by the north-east end of Houndsditch, 
under Aldgate and the Minories, to a point where the Blackwall 
crosses Vine-street, and then to the north-east of Tiinity-square, 
Tower-hill. If there be one point which might be supposed to be 
clear and undisputed in connection with this project, it is that the 
extension, if made, will pass through a populous district, and would 
lave in consequence a very large traflic. But the unfortunate 
committee are not even permitted to assume this point; and there, 
in the sultry heat of the crowded committee-room, the members 
have to receive evidence from Abraham, Isaac, and Jacob as to 
the traffic of Houndsditch, the trade of Rag-fair, and the trad- 
ing charlatans of the Minories. “I should think,” said Lord 
Stanley, mildly addressing the counsel, “that it might be 
assumed that there would be a large amount of tratlic on 
the line if it were made.” “Not so,” promptly, and with 
curious infelicity, replied the learned counsel, profusely perspiring 
under his load of horsehair, and who represented an opposing line 
in the same locality; “Iam not prepared to admit that my learued 
friend will get a single passenger upon his railway if it were made.” 
Lord Stanley sank back into his chair in a state of hopeless resig- 
nation, and more witnesses were called to prove that the people in 
the east end of London have frequently to ride in omnibuses, in 
cabs, or walk beyond the crowded locality of Whitechapel and Ald- 
gate. Now such things are abuses, and learned parliamentary 
counsel are the ouly gainers, to a great loss of most valuable time, 
A previous investigation of a few matters of fact would prevent 
this. An expert, again, would at once be enabled to draw the par- 
ticular information and evidence wanted from each witness as he 
appeared; and, lastly, a sound and scientific report could be drawn 
up by such aid. An objection could be made on the score that it 
would be difficult to get a professional man perfectly unbiassed on 
the question at issue. We do not see that this objection is tevable. 
There would clearly be many checks in the committee-room itself, 
and the fact that all the evidence would be published is of itself 
a sufficient answer to the objection. Are the members themselves 
always perfectly unbiassed? ‘There can be no doubt that the 
“ members of committees discharge a most onerous and ungrateful 
duty with great ability, and the greatest integrity ;” at the same 
time, impartiality on all questions is certainly not obtained.— Builder, 











Our Home Forces.—The naval force which we have at hand, 
and which could be sent to sea immediately, is as follows, viz. :— 
The Edgar, wooden ship, 600-horse power, 71 guns, 3,094 tons, 
810 officers and men; the Warrior, iron cased ship, 1,250-horse 
power, 40 guns, 6,109 tons, 705 officers and men; Biack Prince, iron 
cased ship, 1,250-horse power, 41 guns, 6,109 tons, 705 officers and 
men; Prince Consort, iron cased wooden ship, 1,000-horse power, 
35 guns, 4,045 tons, 605 officers and men; Hector, iron cased ship, 
8U0-horse power, 28 guns, 4,089 tons, 530 officers and men ; Defence, 
iron cased ship, 600-horse power, 16 guns, 3,720 tons, 457 officers and 
men; Aurora, wooden frigate, 400-horse power, 35 guns, 2,558 tons, 
515 officers and men; Galatea, wooden frigate, 26 gans, 800-horse 
power, 3,227 tons, 515 officers and men, Wolverine, wooden cor- 
vette, 40-horse power, 21 guns, 1,703 tons, 275 officers and men; 
Research, iron cased wooden ship, 200-horse power, 4 guns, 1,253 
tons, 135 officers and men; Enterprise, iron cased wooden sloop 
13/-horse power, 4 guns, 993 tons, 121 ofticers and men; Geyser, 
paddlewheel wooden sloop, 280-horse power, 6 guns, 1,054 tons, 175 
officers and men; Assurance, wooden gun vessel, 2U0-horse power, 
4 guns, 681 tons, 90 officers and men; Salamis, paddlewheel wooden 
steam vessel, 250-horse power, 2 guus, 65 officers and men; ‘Trin- 
culo, wooden gunboat, 60-horse power, 2 guns, 268 tons, 24 officers 


Une of the main reasons | and men.—Army and Navy Gazette. 
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THE GAS-POWER ENGINE. 


Ar the time of the International Exhibition, in 1862, reference 
was made in the Mining Journal to a very efficient gas-power 
engine, invented by Mr. Lenoir, of Paris, and exhibited in the 
French machinery court ; it appears that the machines are now being 
manufactured in this country by the Reading Ironworks Company 
(Messrs. Barrett, Exall, and Andrewes), at their Kate’s Grove 
Works, and, as they possess the great advantages of economy, com- 
pactness, and efliciency combined, they will, no doubt, gradually 
come into use. They require no boiler, chimney, or expensive 
setting; they are of neat appearance, clean, free from all smell and 
danger, can be instantly set at work and as readily stopped, all ex- 
pense ceasing with the stoppage. ‘The Lenoir gas engine consists 
of a cylinder laid horizontally on a cast iron frame, and a piston 
which is moved in the cylinder, and which, by a connecting rod, 
transmits the motion to the horizontal shaft on which the fly-wheel 
and motive pulley are fixed. ‘The gas is introduced from the ordi- 
nary service-pipe, through a vulcanised india-rubber bag, the object 
of which is to regulate the flow of gas, and to prevent any sudden 
jerking in the gas pipe. The valve opening to the cylinder 
is connected with an eccentric in the usual way. ‘Two 
Bunsen’s piles, suflicient to produce the electricity, are placed 
at a little distance from, and in communication with, a Ruhmkorff 
coil, The electric current of this apparatus is conducted by means 
of insulated wires to the distributor, placed on the front part of the 
frame of the machine; and the course of electricity, and its arrival 
at the inflammator, inserted at each end of the cylinder, is directed 
by the movement of the piston rod, which, by an ingenious combi- 
nation, impels a small movable slide before the distributor. The 
burnt gas, after having done its work in the machine, escapes, and 
a supply of cold water is admitted to cool the passage. The 
machine is easily started and stopped, and a meter such as is ordi- 
narily used for twenty burners will pass sufficient gas for a one- 
horse power engine. 

‘To keep the apparatus in good order it is recommended that the 
machine should be carefully cleaned when stopped, and occasionally 
thoroughly examined, and the inlet and outlet vents cleaned of any 
deposit from the gas. Among the general directions it is recom- 
mended to avoid as much as possible, for rubbing the polished pieces, 
the employment of emery paper, clay, ochre, sand, dust, and all 
hard substances reduced to powder, for if any grains remain between 
the parts rubbed they will alter them sensibly. It is well in a 
manufactory to keep the machine in a glass closet, Examine the 
covering and the pipes through which the water circulates, to see 
whether, under the influence of heat, the water has not deposited 
calcareous incrustations, which it will be necessary to scrape off in 
order to avoid obstructions. Keepin good condition the packing 
through which the piston rod passes, by changing from time to time 
the hemp. 
exhaustion. From time to time ascertain whether there is too little 
or too much water in the box of the meter, either of which is 
prejudicial to the working of the fly-wheel, and also completely 
interrupts the passage of the gas. it the motor should remain a 
long time without work, have the fly-wheel worked occasional] 
by the hand to change the position and contact of the parts. If, 
after the machine has been at work a few weeks, it be found that 
the valves have too much play, fasten with precaution the bolts that 
keep them in place; but if fastened very tight it will increase the 
friction, Examine frequently, at least every morning, before work ; 
is begun, the inflammators; clean the platina burneis and the porce- 
lain buttons with water made strongly alkaline with potash. 
Replace the piles every four days, and if you do not wish to lose 
electricity remove the zinc cylinders after the work, and let them 
dry ; they will last a long time. It is equally important to take 
from the acidulated bath water the porous jars that contain the 
nitric acid, 

As has been already explained, the principle of the machine 
consists in employing an explosive mixture for propelling the piston, 
and igniting the same to produce the necessary vacuum. The 
principal difference in outward appearance between the Lenoir 
engine and an ordinary horizontal steam engine is, that the 
former has on each side of the cylinder a large rectangular 
hollow slide, which so communicates with the cylinder that 
at each end of the stroke there may be admitted a mix- 
ture, consisting of one part gas, which is supplied from the 
ordinary main, and nine parts atmospheric air. Upon the piston 
reaching the end of the stroke the mixture is ignited by an electric 
spark, obtained from an ordinary voltaic cell, the product of the com- 
bustion escapes through the exhaust, and the process is repeated. 
The engine works with the greatest regularity, and under certain 
circumstances would possess undoubted advantages. No boiler, 
fire, or other supplementary apparatus is required; and, on the gas 
being turned on, the evgine is iv full work in less than 10sec. 
The engine consumes about 50 cubic feet of gas per horso-power 
per hour, and works with the greatest regularity and precision. In 
cases where steam power would be totally inapplicable, owing to 
its being required = for a brief period of time daily or weekly, 
the gas engine would prove invaluable, the engine necessitating 
’ ae whatever, except whilst actually employed.— Mining 

ournal, 


Torrevo Boats.—Some time ago we drew attention toa new class 
of boat now in construction both in France and the Confederate 
States of America. This craft has been christened a torpedo boat, 
and after several models have been practically tried one has been hit 
upon atid adopted. To drive the Yankees from the mouths of their 
great harbours, Secessia resorted to several expedients, nove of them 
calculated to give confidence to Abe Lincoln's blockading captains. 
Mere than one Northern frigate wae either sunk or damaged by the 
torpedo craft of the Confederates, who used to steal out on the enemy 
with the shades of night, so that at present a blockade of the Southern 
ports can hardly be said to exist. ‘The vessels which watch Charles- 
ton and Wilmington all day, and sweep the horizon with telescope 
greedily anxious, have to stand off the coast and keep clear directly 
the oun falls. Did they stop, some black little craft, heavily coated 
with iron, and carrying well forward an explosive cone, would 
pay them an unwelcome visit, and perhaps, as was the case with 
one Federal frigate, sink them in seven minutes. The first Con- 
federate torpedo boats carried their explosive cone at the end of a 
bowsprit, and the cone was made to explode on coming in contact 
with the enemy's vessel, This system was found faulty. In 
striking, the bowsprit generally snapped, and even where it stood 
the shock the torpedo forged ahead, and ran into its own explosion. 
One of these boats, which blew up a@ frigate, was itself blown up, 
and no trace of it or crew was ever heard of. ‘The South has now 
adopted the plan proposed by Captain Bourgeois in his Plongeur, 
and forty torpedo boats are being built on the Confederate coast, 
and up Confederate rivers, which will be able to sink under water 
on nearing the foe, and which will be furnished, pot with a cone that 
will explode on contact, but with one which must first be deposited, 
and then fired with a wire. It is clear that against such enemies as 
these the most powerful blockaders would be in the same position as 
the giant when assailed by Jack in an invisible coat. hey would 
have to stand to sea every night, and allow “runners” a chance of 
getting into port, which they would be sure not to lose, or run the 
risk of being blown out of the water. We learn that the Coast 
Defence Committee have had this matter under their consideration, 
and that they have heard the evidence of several gentlemen 
acquainted with the results of the torpedo boats. Anengineer who, 
although an Englishman, has always carried on his professional 
labours in Paris, gave the committee several hints which seemed to 
create @ sensation amongst the members. They are fully alive to 
the necessity of recommending the building of English torpedos, 
and the protection of our large vessels against their under-water 
attacks. The French Government are considering the purchase of 
anew patent cone ; they have advanced money to the inventor, and 
if we are not misinformed, the same deadly instrument of warfare 
has been offered to our own authorities.—Army and Navy Gazette. 


Lutrep Lrasmity Compantes.—A return just presented to the 
House of Lords, on the motion of Lord Overstone, states that since 
the Joint-Stock Companies Act of 1856 came into operation, 3,830 
limited liability companies have been registered; 938 of them have 
been wound up or are sup to have been discontinued, leaving 
2,892 still in operation. These companies proposed to make their 
shareholders liable for £429,103,622, that being the amount of their 
nominal capital. The following figures are greatly below the fact, 
the returns for the last twelve months not having been received in 
many cases, but it has been ascertained that there were 209,126 
shareholders, that of the 42,085,073 shares into which the capital 
was divided 10,110,558 had been taken, and that cal!s amounting to 
£37,195,595 had been received. 


Rarways In THE West.—We read in the Western Morning News: 
—An advance of 50 per cent., which has taken place in the market 
value of the stock of the West Cornwall Railway, is not unaccount- 
able. The introduction of the narrow gauge to the north of Corn- 
wall, and its proposed extension to Truro and Falmouth, has led to 
a competition between the broad and narrow gauge companies for 
the possession of the West Cornwall line. Although this railway is 
unprofitable as an independent undertaking, it may still be valuable 
as a part of a system extending from London to Penzance, and if 
either of the contending companies can obtain possession of the 
line it will probably answer their purpose to give something 
more than one-third of its original cost, and the advance in the 
value of the stock from 22 to 33 is therefore not very sur- 
prising. As this competition is now fairly aroused, it is to be 
hoped that the directors of the West Cornwall will close with 
reasonable terms when they are offered, and thus secure to the 
original shareholders in that company a return for a portion of the 
capital which they have expended. It is highly desirable that the 
railway communication between London and Penzance should be in 
the hands of one company, and we should be glad to see the Great 
Western taking possession of all the intervening broad gauge lines, 
and also of the West Cornwall. This arrangement would enable 
the whole system to be worked economically and efficiently. It 
would relieve a large number of local directors of a heavy responsi- 
bility, and it would secure a small but certain income to the un- 
happy shareholders in the South Devon and Cornwall Railways, 
whose interests of late do not appear to have been considered. If 
the Great Western Company will not purchase the South 
Devon and Cornwall lines on fair terms, the South-Western 
would undoubtedly do so, and there is no reason why the interests 
of the shareholders should be sacrificed by avoiding a com- 
petition between the broad and narrow gauge companies. Let it be 
understood that the western lines may be transferred on fair terms 
to either gauge, and from that moment the value of the shares is 
secured. If the South Devon and Cornwall Companies continue to 





This care is very important, to prevent losses and | 


| whether present list rates will be maintained or not. 


| fight the South-Western, to whom they are not naturally opposed, 
} nothing can prevent them from losing a large portion of their traffic, 
| and suffering from a diminished dividend. It is satisfactory to note 
| that the receipts of the Western Railways show a large advance 
| upon last year. The last week’s traffic receipts on the South Devon 
| are £4,219, against £4,075 during the corresponding week of 1863. 
| The Cornwall Railway receipts were £1,904, against £1424, and the 

West Cornwall £1,103, while the receipts last year were £861 only. 
| This large advance is a decided indication of the general improve- 
ment in the trade of the district, and it will be especially gratifying 
to the shareholders in the railways. 

Tue Wetsx Coat anp Jron TrapEs,—The Newport correspon- 
dence of the Colliery Guardian states that the ironmasters of that 
district have received several orders of late, and the position of the 
trade is, upon the whole, a little more favourable. The next quar- 


| terly meeting of the Staffordshire makers is looked forward to with 


great interest, and opinions seem to be about equally divided as to 
Unquestion- 
ably a critical juncture has arrived, for the high wages paid to the 


| men will not permit the makers to consent to anything like a con- 
| siderable reduction; and, on the other hand, how are the wages to 


| be reduced when there is a positive scarcity of hands at several of 
| the principal works ? These and many other matters must be taken 


into consideration to decide the future of the trade, and it must be 
admitted that the ironmasters have no ordinary difficulties to con- 
tend with. The tinplate trade is beginning to show the practical 
effect of the falling off in the American demand in two or three of 
the works reducing the number of boxes turned out, and quotations 
are decidedly in favour of buyers. At Swansea the iron and metal 
trades are not in so prosperous a state as some months or six weeks 
back. This remark applies to both the home and foreign trade, and 
the orders which have been received during the past week or ten 
days are less extensive than the late average. ‘Lhe various works 
in this locality are, however, still well employed, and there is no 
apparent diminution in the quantity of yield. The better descrip- 
tion of bars and rails finds a far more ready sale than those of 
second quality, and the prices for the best description of stock have 
been fully maintained. The latest quotations at the works are—bars 
and rails from £7 5s. to £7 7s. 6d., at which figure they have now 
been for the last two or three weeks, but which is about 2s. 6d. per 
ton less than could be obtained two months since. The tin-plate 
trade is being rapidly developed in the South Wales district, and is 
, doubtless destined totakea very prominent part inthe future of Wales. 
Fresh works are starting up in every direction, and a few days since 
| the Melin Works, at Neath, were started on full work, under the 
management of Mr. Phillips and Mr. P. W. Fowler. The forges, 
engines, and plant generally are most complete in every respect, and 
the works will shortly become one of the most extensive in this part 
of the country. With respect to the coal trade, there is a very large 
| demand for exportation, and a great difficulty exists in supplying 
| the required quantity. ‘The late advance of one shilling per ton is 
fully maintained without difficulty. The working colliers are getting 
very high wages, and various circumstances combine to render the 
employers more readily to fallin with the demands of the men, how- 
ever extravagant those demands may appear. At Cardiff a moderate 
amount of activity characterises the iron trade, and, as compared 
with a week or a fortnight ago, there is a slightly improved inquiry. 
Rails are now quoted at £7 ds. to £7 7s. Gd., f.0. b. A second fur- 
nace has been blown in at the Hirwain Works, and a large number 
of men are employed, and the neighbourhood is fast reviving in a 
commercial point of view. In a previous report it was mentioned 
that the only branch of the iron trade that really maintained its 
activity was plates required for iron shipbuilding. This is 
still the case, and, judging from the spirit with which iron 
shipbuilding has been commenced at this and the other South 
Wales ports, there is a fair prospect that the demand will 
greatly increase for plates. A very large quantity of iron 
ore is pow being turned out at the Llantrissant mines, and when 
the narrow gauge communication with that district is completed 
a still larger quantity will be raised. The quality of the 
Llantrissant hematite is remarkably good, and it 1s beginning to 
get into favour with the Glamorgaushire ironmasters. ‘The steam 
coal trade has resumed its usual activity since the re-opening of 
the West Bute dock for traffic, and the collieries in the Rhondda 
and Aberdare valleys are on full time. Merchants report a tolerably 
brisk inquiry from France and the other Continental markets, and 
prices, in the majority of instances, are maintained. Home require- 
ments barely come up to the average demand. A degree of 
steadiness is evinced in the house coal trade which renders it 
probable that, both as to demand and price, there will be no 
material change, at least for some time tocome. One satisfactory 
feature in connection with the coal trade generally is, that the 
colliers are working regularly, and they have taken the wise plan 
at nearly all the works to abandon the useless and injurious 
agitation that was carried on, and they seem to be well content 
with the liberal wages that they are receiving. The negotiations 
for the purchase of Messrs. Powel®s steam coal collieries are still 
in progress, and it has transpired that Mr. R. Potter, chairman of 
the Great Western Railway Company, is one of the parties in 
treaty ; and the new proprietors have, it is said, an idea of chipping 
a large quantity of the coal at Milford Haven. 
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Grants of Provisional Protection for Six Months. 

680, WILHELM ADOLPH von Kania, Bedford-place, Russell-square, London, 

“* Improvements in railway telegraphs and signals, and also in the perma- 

nent way and carriages for preventing railway accidents.”—Petition re- 

corded 16th March, 1864. 

1149. Ame Rieper, Rue Gaillon, Paris, “‘ Improvements in shades, spectacles, 

andjeye glasses, which can also be applied to telescopes and pes."— 

Petition recorded 6th May, 1864. 

1160, Ex1as Rozinson Hanpcock, Norfolk-street, London, “ Certain im- 

provements in engines to be worked by steam or other motive power,”— 

Petition recorded 7th May, 1864, 

1257. AUeustus Bryant CuiLps, New Oxford-street, London, “ Improve- 
ments in machinery for separating and elevating grain.” —Petition recorded 
18th May, 1864. 

1286. RICHARD ARCHIBALD BROoMAN, Fleet-street, London, ‘‘ Improvements 
in apparatus for i ing the illuminating power of gas and for pro- 
ducing gas by the vaporisation of hydro-carbons and essences of petro- 
eum.”—A communication from Gustave Bouchery aud Jules Frangois Le 
Batteux, Paris.— Petition recorded'2ist May, 1864. 

1308. Louis StrvENAUX, Rue de Malte, Paris, “ Improvements in sweating 
rooms for drying malt and other grains."—Petition recorded 26th May, 








1864. 

1336. JAMes Paterson, Greenock, Renfrew, N.B., ‘Certain improvements 
in the cooling and preparation of charcoal to be used for refining sugar, 
and in the machinery, apparatus, or means employed therefor.”— Petition 
recorded 30th May, 1864. 

1350. JouN Martin Stanury and Janez STANLEY, Sheffield, Yorkshire, 
“An improved apparatus to be applied for steam and blast engines, 
pumps, water mills, and other like purposes," —Vetition recorded 31st May, 
1864. 

854. Tuomas Eckersey, Radcliffe, Lancashire, “Improvements in appara- 
tus used for signalling in coal and other mines."—Petition recorded lst 
June, 1864. 

1866. Oscar EvuGEeN Prireer, M “The facture of ferro- 
manganese and cupromanganese, and the combinations or alloys thereof 
with other metals.” 

1367. Perkk ARMAND LECOMTE DR FONTAINEMOREAU, South-street, Fins- 
bury, London, “An improved machine for cutting leather, stuff, mill 
an and other similar articles.”—A communication from Antoine Peter, 

aris. 

1368. WitL1aM Cormack, Little Moorfields, London, ‘‘Improvements in the 
distillation or destructive distillation of all solid matters or semi-solid 
matters capable of yielding fluids, or gaseous hydro-carbons, or other pro- 
ducts of any kind whatsoever, be they liquids, fluids, or solids, such as 
pit coal, boghead, or other bituminous coal or shale, peat, wood, asphalts, 
tallow, lard, fats, or other semi-solid matters, and in the treatment of 
the same.” 

1369. RicHARD THRELFALL and RoBERT WALKER PiTFIRLD, Bolton, Lanca- 
shire, ‘‘ Improvements in machinery or apparatus fur spinning cotton, 
wool, flax, and other fibrous materials,” 

1370. WitttaM Henry Meuuor, Liverpool, ‘Improvements in self-acting 
— or saturating apparatus for the use of brewers, distillers, and 
others.” 

1371. E>waRD Myers, Millbank-row, Westminster, ‘‘ Improvements in the 
construction of rotary pumps.” 

1376. Wi1LL1AM Epwarp Newton, Chancery-lane, London, “ Improvements 
in refrigerators or apparatus for cooling the injection water of marine 
— engines."—A communication from William Lighthall, New York, 


— 





1377. JamEs JENNINGS McComs, Liverpool, “Improvements in the construc- 
tion of presses for forming bales of cotton and other materials, and in 
apparatus to be employed in securing bands to such bales.” 

1378. GeorGk Couks, Gresham-street West, JAMES ARCHIBALD JAQUES, and 
JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, “improvemeuts in the 
manufacture of tubular and hollow articies.”—Petitions recorded 2nd June, 


1864. 

1379. Jostrn Witt1aM Lrg, Prince’s-street, Leicester, ‘‘ Improvements in 
traction engines for ploughing, threshing, and other purposes.’”’ 

1380, FREDERICK ASHE, Manchester, “‘ Certain improvements in the method 
of fastening and securing tires upon wheels for carriayes.’"—A communica- 
tion from William Alsop Ashe, New York, U.S. 

1381. James BLackmorE Heat, East Nynehead, near Wellington, Somerset- 
shire, ‘* Improvements in machinery or apparatus for drilling or deposit- 
ing turnip and other seeds and manure.” 

1882, ALFRED HaMLYN WiLLIAMs, Fenchurch-street, London, “ An im 
proved fastening for purses, pocket books, belts, and other articles.” 

1983. WiLLIAM CaLvgRT, Kentish Town, Middiesex, ** Improvements in the 
construction of ships’ propellers.” 

1384. WILLIAM EpwarbD aveon, Chancery-lane, London, “ Improvements 
in planing hi "A ication from William Sellers, Phila- 
delphia, Pennsylvania, U.S. 

1385. THomas HoupEN, Rawtenstall, Lancashire, ‘‘ Improvements in the 
method of driving cylinders and doffers of carding engines.” 

1386, WiLLIAM CLARK, Chancery-lane, London, “ Improvements in electro- 
magnetic and magneto-electric apparatus, and their application as a 
stationary or locomotive driving power.”—A communication from Jean 
Henry Caza], Boulevart St. Martin, Paris. 

1587. Bonpy AzuLAY, Rotherhithe, Surrey, “ Improvements in treating 
petroleum and its products, and in the application of apparatus for that 
purpose.” — Petitions recorded 3rd June, 1s64. 

1388. WILLIAM HovuGuton, Gomersal, George Burrows, and CHARLEY 
OxprRoyD, Birstol, Yorkshire, ‘* Improvements in self-acting mules.” — 
1389. Tuomas WILson, Birmingham, “ Improvements in breech-loading 

fire-arms, and in projectiles and cartridges.” 

1390. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, ‘‘ Improvements 
in purifying or refining oils.’.—A communication from Henry Holz and 
Lucien Guerot, Route a’Asniéres, Levallois, near Paris. 

1392, JoserH SmiTH, Coventry, Warwick, ** Improvements in apparatus for 
weaving ornamental fabrics,” ’ 

1393. WiLLIAM THoMas CuguTHAM, Ashton-under-Lyne, Lancashire, ‘‘ Im- 
provements in obtaining hydrauiic motive power.” 

1394. Grorer Cours, Gresham-street West, JAMES ARCHIBALD JAQUES, and 
Joun AMgricus FansHaws, Tottenham, Middlesex, ‘‘ Improved ma- 
chinery or apparatus for producing thin strips or filaments from various 
substances.” 

1396. Henry Hitt, Nottingham, ‘‘ Improvements in the manufacture of 
taps or cocks.” ' 

1397. George Henry Exus, Wellington-road, Bromley, Middlesex, ** Im- 
provements in apparatus for washing, wringing, rinsing, mangling, and 
drying clothes and other articles.” Z 

1398. JacoB SNIDER, jun., Chancery-lane, London, ‘* Improvements in 
ordnance,” 

1399. James Dopas, Manchester, “ Improvements in the machinery or 
apparatus forcutting the teeth of bevel wheels or patterns for such wheels,” 
— Petitions recorde: 4th June, 1864. - 

1400, BENJAMIN EDWARD Makin Crook, Halifax, Yorkshire, ‘‘ Improve- 
ments in boilers used when heating buildings and other structures by the 
circulation of hot water.” F 

1401. James Narisr, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
separating certain metals and metallic substances from ores and other 
matters.” 

1402. Georck Berrey and Josrrn Litcurtetp, Nottingham, “ Improve- 
ments ia the manufacture of carriages employed in bobbiu net or twist 
lace machines.” 

1406. Epwaxp Loyset, Manor House, Old Town, Clapham, Surrey, “ Im- 
proved apparatus for obtaining extracts from tea, coffee, and other vege- 
table substances.” . 

1407. THOMAS AVeLING, Rochester, and Thomas Lak, Tong, Kent, ‘‘Im- 
proved apparatus to be used in steam cultivation.” 

1408. WituiaM CLARK, Chancery-lane, London, ‘‘Improvements in the 
preparation of phosphates of ja an -magnesia phos- 
phate.”—A tion from E | Adrien Lesieur, Boulevart 
St. Martin, Paris. —Petitions recorded 6th June, 1864. 

1410, WituiaM SmitH and Joun Guxst Fitpes, Elton, near Bury, Lanca- 
shire, ** Improvements in cotton gins.” . : 

1411. Winuiam Avgry, Warwick, ‘ A new orjimproved machine for grind- 
ing the tools used in turning or shaving the heads of wood screws and 
otner similar articles.” 

1412. HENKI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
* Improvements in telegraphic printing apparat om A C6 ion 
from Victor Delaye, Rue de la Paix, Paris. 

1414. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “‘ Improvements 
in apparatus for feeding wool and other textile and filamentous substances 
into carding, combing, and other machines for treating such substances, 
—A communication from A. Demoulin, Pepinster, and Jean Sébastien 
Bolette, Goffontaine-Cornesse, Belgium. : 

1415. Jonny FRasER, Mildmay-road, Islington, London, ‘‘ Improvements in 
arranging and actuating window curtains and apparatus connected there- 
with.” 

1416. Joun Beck, Great Suffolk-street, Southwark, Surrey, “ Improve- 
ments in water closets, lavatories, urinals, valves, and stench traps. 

1418. ARTHUR THOMAS WELD, Gravesend, Kent, and JOHN FOLLioTT POWELL, 
Albion-place, Hyde Park, London, * Improvements in the separation 
of animal substances from rags of mixed fabrics.” 

1419. ALFRED AUGUSTUS LaRMUTH, Salford, Lancashire, “ Improvements 
in hats, caps, bonnets, or other such coverings for the head, which im- 

















provements are also applicable to corsets or stays and saddlery or harness.” 
—Petitions recorded 7th June, 1864, 
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1422. James Parkgs, H th, e, “Impr ts in handles 
for carpet bags, portmanteaus, ladies’ reticules, packages, and vessels, and 

for other articles which are or may be carried by handles.” 

1423. Aston Braae, New North-road, and Groreg WILLIAM BRIDGEMAN, 
Margaret-street, London, “ Improvements in the construction of screws, 
whereby they are rendered applicable to lifting, propelling, and to various 
other useful purposes.” 

1424, Joun Hexry Jounson, Lincoln's-inn-fields, London, ‘‘ Improvements 
in the construction of steam generators, applicable also to the construction 
of condensers, the heating of water generally, and to warming of build- 


Ph 





397. Ricuarp Sr. Leczr Pigot, Charles-street, Berkeley-square, Londons 
“* Improvements in breech and muzzle loading cannon, guns, and other 
fire-arms, and in projectiles to be used therewith.”— Petition recorded 16th 
February, 1864. 

406. EpwARD Moors, Tewkesbury, Gloucestershire, ‘*‘ Improvements in the 
manufacture of surgical bandages,” 

407. Henry ALFRED JowstT, Sawley, Derbyshire, “ Improvements in 
securing or fixing rails for the construction of the permanent way of 
railways.” 

408. Henry NewMane, Hortulan-villa, Shrewsbury, Salop, “ A new medical 





ings."—A communication from Joseph Harrison, jun., F phia, 
Pennsylvania, U.S. 

1425. Tuomas Ricuarps, Wincanton, Somersetshire, ‘‘ Improvements in 
liquid manure and water carts.” 

1426, Ferpinanp Henry WARLICH, Maze-hill, Greenwich, Kent, “‘ Improve- 
ments in the manufacture of artificial block fuel and coke, and in appara- 
tus employed therein.” 

1427. Joun Turone Crick, Leicester, ‘‘ Improvements in the manufacture 
of boots, shoes, and slippers.” 

1428. ABRAHAM TWEEDALE, Healey Hall, near Rochdale, Lancashire, ‘ Im- 
provements in temples for looms.” 

1429. ALFRED ViNceNT Newton, Chancery-lane, London, “ Improvements 
in machinery for making horse shoes.”—A communication from Augustus 
Seeley, New York, U.S.—Petitions recorded 8th June, 1864. 

1482. Robert ALDRIDGE, Gracechurch-street, London, ‘* Improvements in 
the mode of working the rudders of boats, ships, and other vess€ls.’’ 

1433. Rosert Rowat, Glasgow, Lanarkshire, N.B, ** Improved apparatus 
for separating granular matters.” 

1434. Joun Onions, Unien-street, Southwark, Surrey, “‘ Improvements in 
the manufacture of iron and steel.” 

1435. WittiaM Cankson Corsan, Little Pond-street, Sheffield, Yorkshire, 
“Improvements in welding steel and cast or malleable iron:” 

1436. MicnarL Henry, Fleet-street, London, ‘‘ Improvements in gas regu- 
lators, also in gauges and clocks,”—A communication from Henry Giroud, 
Boulevart St. Martin, Paris. 

1437. Hiram WasHINGTON Haypen, Waterbury, Connecticut, U.S., “‘ Im- 
provements in breech-loading fire-arms.” 

1438. NapoLreon Sarony, Birmingham, ‘* Improvements in the production 
and treatment of photographic portraits or pictures.”—Petitions recorded 
9th June. 1864. 

1439. James Marpacrg, Manchester, “Improvements in machinery or 
apparatus for preparing cotton and other fibrous materials to be spun.” 
1440. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, ‘* Improvements 
in braiding hi Mme A ation from Frangois Boulanger, 

Boulevart Magenta, Paris, 

1441. Wittiam Hugo, Celle, Hanover, and ALBERT Dometre, St. Benet’s- 
place, Gracechurch-street, London, *‘ Improvements in the manufacture 
of umbrellas and parasols.” 

1442. Josian PEMBERTON WILLIAMS and Tuomas Ropinson, Widnes Dock, 
near Warrington, Lancashire, ‘* Improvements in annealing wire.” 

1445. Witt1aM Henry James, Old Kent-road, Surrey, “ Improvements in 
steam and air engines.” 

1446. Joun Foxury, Stony Stratford, Bucks, “ Improvements in bricks used 
for walls to which trees are to be attached.” 

1447. CHARLES WILLIAM S1EMENS, Great George-street, Westminster, ‘* Im- 
provements in apparatus for producing combustible gases, part of which 
improvements are applicable for indicating the pressure of gases and fluids 
generally.”—/etitions recorded 10th June, 1864. 

1449. Susan Tucuxt, Liverpool-street, Dover, Kent, ‘* Improvements in 
the construction of rollers for window biinds,” 

1451. Witttam Axsort, St. Paul's-buildings, London, “An improved con- 
struction of lantern."—A communication from Michael Alexander Dietz, 
New York, U.S. 

1452. Peter Spsnce and Joun Beroer Spence, Newton Heath, Lancashire, 
“Improvements in calcining andsmelting copper ores.” — Petitions recorded 
11th June, 1864. 

1454. Henat Reva pe St. Martin, Willis-road, Prince of Wales-road, 
Kentish Town, Middlesex, *‘ Improvements in apparatus or instruments 
for describing or drawing elliptical figures.” 

1455. EDwakD GERRARD Firron, Manchester, ** Certain improvements ino 
applicable to carding engines.” 

1456. WinuiaM Suarp, Bingley, Yorkshire, “Improved means or apparatus 
for purify ing and increasing the illuminating power of gas.” 

1457. JoHN GRANT, Wester-hill, Linton, Kent, ** Improvements in the con- 
struction ¢f trucks and turntables for portable railways.” 

1458. Joun McEukoy, Stretford, Lancashire, ‘‘ Improvements in electro- 
telegrayhic apparatus, and in instruments for preparing the transmission 
of electric telegrams.” 

1459. WittiAM Epwarp Genes, Wellington-street, Strand, London, “ Im- 
proved fagots for lighting fires.”"—A communication from Charles Victor 
Brevet, Faubourg St. Martin, Paris. 

1460. WILLIAM MartiN, jun., Dundee, Forfar, “An improved method of 
working mangles employed in finishing cloth, and of beaming the rollers 
of the same.” 

1461. RicuarD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in engine pits for railways.’’—A communication from Henry James Rouse, 
Alexandria, Egypt. 

1463. James GakTH Marsna.t, Leeds, Yorkshire, “ Improvements in steam 
generators.”—Petitions recorded 13th June, 1864. 

—-. EpMoND Porr, Clonmel, Ireland, ‘‘ Improvements in breech-loading 

re-arms, 

1466. Tuomas AGNEW, jun., Manchester, “ Improvements in apparatus to 
be employed in the manufacture of picture frames and similar articles.” 
1467. Samust CALuEy, Brixham, Devonshire, ‘‘ Improvements in the con- 

struction of bridges and viaducts.” 

1468. JAMEes Brown, Aldgate, Joun Tuomas Way, and THoMas MULLETT, 
Leadennall-street, London, ‘‘ Improvements in sheathing ships.” 

1469. George ADAM Bourn, Doughty-street, London, “ Improvements in 
stoves and fire places.” 

1470. Benjamin Fotrneraitt, Cornhill, London, “Improvements in the 
production of slivers of wool, and other fibrous substances, and in the 
machinery or apparatus employed thercin.” 

1472. WittiaM Treeay, Redruth, Cornwall, ‘‘ Improvements in boring 
rocks and in apparatus for the same.”—Petitions recorded 14th June, 1864, 

1474. WiLt1AM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the construction of pulley blocks and sheaves.”—A communication from 
John James Doyle, Brooklyn, King’s County, New York, U.S. 

1478. CHARLES TayLor and JouN Dow, Strattord, Essex, “‘ Improvements 
in apparatus for working the valves of steam and other engines.” 

1480. Francois ANTOINE EDMOND GUIRONNET DE Massas, Hoxton, Middle- 
sex, ‘‘ Improvements in machinery for treating cotton seeds.” 

1482. RICHARD ARCHIBALD BRoomaN, Ficet-street, London, ** Improvements 
in apparatus for tuning pianofortes.”—A communication from Francois 
Delsarte, Paris. 

1486. Ronxrt Wiutesips, North Egremont, Cheshire, ‘‘ Improvements in 
preserving iron ships and ships’ sheathing from corrosion and fouling, 
= apparatus to be employed therefor.”—Petitions recorded 15th June, 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1481. Groner Srencek Hooker, East Grinstead, Sussex, ‘‘Improvements 
in apparatus for fitting and working spindles in millstones.”’"—Deposited 
and recorded 15th June, 1864. 

1536. HeNKI ADRIEN BoNNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in apparatus for grinding or pulverising grain.”—A com- 
munication from Charles Krempff, Louis Kuhn, and Georges Nicolas 
— Rue de Trevise, Paris.—Deposited and recorded 2ist June, 





Patents on which the Stamp Duty of £50 has been Paid. 

1648. MicuagL Henry, Fieet-street, London.—A communication.—Dated 
27th June, 1861. 

ae Ricuarps Harpine, Leeds, Yorkshire.—Dated 2Ist June, 

1653. Josuva WILILAM GraHAM, Manchester.—Dated 28th June, 1861. 

1617. Henry Bernouttt Bartow, Manchester.—A ication.—Dated 
15th June, 1861 

1628, Joun Fow Ler, jun., Leeds, Yorkshire.—Dated 25th June, 1861. 

1626. AUGUSTUS Sacxk, Brussels, Belgium.—Dated 25th June, 1861. 

1634. Josera RanpaLt Tussaup and Francis Curtivs Tussaup, Maryle- 
bone-road, London. ——Dated 26th June, 1861. 


Patents on which the Stamp Duty of £100 has been Paid. 

1752. Danien Evans, Railway-terrace, New Town, Stratford, Essex.— Dated 
28rd June, 1857. 

1754. Joseru Scririon Rovsse.ot, Paris.—Dated 23rd June, 1857. 

1812. WiLLtaM Epwarp Nxwrton, Chancery-lane, London.—A communica- 
tion.—Dated 27th June, 1857. 

= Isiporg CuARLEs CLOET, Chancery-lane, London.—Dated 30th June, 





1830. Witu1am Pour, Birdcage-walk, London.—A communication.—Dated 
30th June, 1857. 

1829. ANDREW SportTiswoopg, James-street, Buckingham Gate, London.— 
Dated 30th June, 1857. 

1783. Joun INGHAM and Epwarp Incuaw, Bradford, and BexJaMin IncuaM, 
Halifax, Yorkshire.—Dated 25th June, 1857. 

— -Ropert HatTErsiey, Aidwick, near Manchester.—Dated 26th June, 

de 





Notices to Proceed. 
389. GrorcE Boun, Victoria-street, Westminster, “ An improvement in 
cowls for chimneys and shafts.”—Petition recorded 15th February, 1864, 








d pill for di of the liver.”—Petitions recorded 17th February, 


416. CHARLES FIELD, Talbot-terrace, Clarendon-road, Notting-hill, London, 
“ An improved method of manufacturing ladies’ stays,” 

419. Joun Travis, Luzley Brook, Royton, Lancashire, “An improved 
method of preventing and curing corrosion, and preserving the metal in 
steam boilers, steam yenerators, and fuel economisers.”’ 

420. Ropert Cuarves Ransome, Ropert JAMES Ransome, James Epwanrp 
RaxsomE, Ipswich, Suffolk, *‘Improvements in the manufacture of beams, 
mouid boards, and shares of ploughs.” 

425. E.uis Butrerwortu, Calder Cottage, near Rochdale, Lancashire, 
“Improvements in gins for ginning cotton.”—Petitions recorded 18th Feb- 
ruary, 1864. 

437. WinuiaM Har, John-street, Adelphi, London, “ Improvements in 
ordnance.”— Petition recorded 19th February, 1864. 

442. Freperick Ricuarp Mosuey, Birmingham, ** Improvements in lamps 
for railway and other carriages.” - 

447. Geores Puip Gee, Wright’s-road, North Bow, and WiLtiAM Henry 
Gosiine, Kenilworth-road, Victoria Park, Middlesex, “Improvements in 
machinery for sewing and stitching.” 

450. SAMUEL SoLoMON Maurice, Watling-strect, London, ‘‘An improve- 
ment in the manufacture of buttons, studs, and other fastenings for, or 
appendages to, wearing appare!.”—A communication from Simon Hayem, 
ainé, Rue du Sentier, Paris.— Petitions recorded 22nd February, 1804, 

451. Tuomas James Hugues, Albany-street, London, “ Improvements in 
coating and sheathing the bottoms of ships or other vessels.” 

453. Joun Howarp, Joun BuLtoven, and Tuomas Watson TACKLER, 
Accrington, Lancashire, “Improvements in warping or beaming ma- 
chines.” 

454. Evcenr Autruons& Corsiur, Boulevart St. Martin, Paris, “ An appa- 
ratus for concentratiug and distilling sulphuric and other acids, and all 
solutions in general ” 

456, Henri Parent DseLANnoy, Paris, “‘ Improvements in power looms.” 

458. WILLIAM Rowan, Belfast, Antrim, ‘Improvements in steam engines,’’ 
— Petitions recorded 23rd February, 13864, 

462. Louis ApoLpnus DuRRIEU, Soho-square, London, “ Improvements in 
shades for gaslights, lamps, and candles, and supports for holding the 
same.”—A communication from Fran¢gois Maurel, Paris, —Petition recorded 
24th February, 1864. 

469. Berure. Burton, Tollington-road, N., London, “* Improvements in 
breech loading and revolving fire-arms and cannon and metallic cart- 
ridges.” 

470. Tuomas Rowatt, jun., and AL&xaNDER Ligunopy, Edinburgh, Mid 
Lothian, N.B., “Improvements in lamps for burning paraflin, belmontine, 
petroleum, and other like hydro-carbon fluids.” 

474. Henny Carter, Camberwell New-road, Surrey, ‘‘ Improvements in 
the manufacture of green colouring matters to he used in dyeing and 
printing.” —Petitions record-d 25th February, 1864. 

477. Joun Henry Jounson, Lincoln’s-inn-tields, London, ‘‘ Improvements 
in ploughs,”—A communication from Eugene Theodore Denin, Paris. 

480. CuanLes Hutt, Birmingham, ‘ Improvements in corkscrews.”"— Partly 
a communication from Gustav Bohm, Offenbach, Germany.—Petitions 
recorded 26th February, 1864. 

490. Freperick KANsomE, Ipswich, Suffolk, “ Improvements in the manu- 
facture of artificial stone.”—Petition recorded 27th February, 1864, 

601. Wituiam Epwarp Gerpor, Wellington-street, Strand, London, ‘ Im- 
provements in apparatus for manufacturing wheat and other grain into 
flour."—A communication from Ilonoré Dumas, jun., Villeinez, France. — 
Petition recorded 29th February, 1864. 

547. Wituiam Epwarp Newton, Chancery-lane, London, ‘* Improved 
break apparatus, applicable to i for raising and lowering heavy 
weights.”—A communication from Pierre Frangois Tanney and Edme 
Maitrejean, Rue st. Sévastien, Paris. 

550. MichakEL Henry, Fieet-street, London, ‘‘ Improvements in apparatus 
for propelling ships and other vessels, and in pumps for supplying the 
same, and for cther purposes.”—A communication from Louis Cuignard, 
Boulevart St. Martin, Paris. 

552. ALEXANDER Manpre, Baker-street, Portman-square, W., ‘‘ Improve- 
ments in the manufacture of glucose sugar.” —Petitions recorded 4th March, 
1864. 

568. Witt1aM Epwarp Newton, Chancery-lane, London, “ Improvements 
in retining sugar and wolas-es.”"—A communication from Louis Pierre 
Robert de Massy and Louis Robert de Massy, Rue St. Sébastien, Paris.— 
Pctition recorded 7th March, 1264. 

580. Witttiam Evwakp Newton, Chancery-lane, London, “ Improvements 
in the manufacture or production of baryta and strontia.”—A communi- 
cation from Louis Pierre Robert de Massy, and Louis Robert de Massy, 
Rue St. Sébastien, Paris. —Petition recorded 8th March, 1864, 

593. WittiaM CLark, Chancery-lane, London, ‘‘ Improvements in appara- 
tus for stretching and dressing hides and skins,”—A communication from 
Philoméne Frangois Joseph Boyer and Edmond Vaucher, Boulevart St, 
Martin, Paris.—/Petition recorded 9th March, 1864. 

623. James Crompton, Newport-street, Bolton, Lancashire, ‘‘ Improve- 
ments in washing and wringing and mangling machines, parts of which 
improvements are also applicable to the hing of roots and other jike 
purposes.”—Petition recorded 12th March, 1864. 

686. WittiaM CLARK, Chancery-lane, London, ** Improvements in lubricat- 
ing apparatus.”—A communication from Jean Denis Genoud, Boulevart 
St. Martin, Paris. 

687. WittiaM CLark, Chancery-lane, London, “Improvements in horse 
shoes."—A communication from Hanns Ferdinand Julius Peschell and 
Henri Charles de la Frenaye, Boulevart St. Martin, Paris.—Petitions re- 
corded 17th March, 1864. 

726. Davip Henny Barer, Aldersgate-street, London, ‘‘ Improvements in 
reaping and mowing machines, parts of which improvements are appli- 
cable to other agricultural implements,”—Pelition recorded 22nd March, 
1864. 

756. Wituiam Cuark, Chancery-lane, London, “Improvements in the 
manufacture of hats and other coverings for the head in imitation of the 
various kinds of straw.” —A communication from Louis Simonet, Boule- 
vart St. Martin, Paris.—/etition recorded 26th March, 1864, 

$16. CHARLES SANDERSON, Sheffield, Yorkshire, ‘*‘ Improvements in the 
manufacture of armour plates.”—Petition recorded lst April, 18 

908. Josrru Ferrier, Dundee, Forfar, ‘‘ Improvements in preparing jute 
and other fibrous substances for hackling, teasing, spinning, and other 
purposes.” — Petition recorded l1th{April, 1864, 

924. Jonann Cant Ronxseck, Bromberg, Prussia, ‘‘An improved chaff 
cutting machine. "— Petition recorded 13th April, 1864. 

1128. Joun Tuomrson, Hilldrop-crescent, Camden-road, London, ‘“ Im- 
provements in apparatus for securing stoppers in bottles.”’"— Petition re- 
corded 4th May, 1864. 

1376. WiLuiaM Epwarp Newtos, Chancery-lane, London, “‘ Improvements 
in refrigerators or apparatus for cooling the injection water of marine 
steam engines,”"—A communication from William Lightall, New York, 
U.S,— Petition recorded 2nd June, 1864. 

1396. Henry Hit, Nottingham, “ Impr 
taps or cocks,”—/etilion recorded 4th June, 1864. 

1416. Joun Beck, Great Suffolk-street, Southwark, Surrey, “ Improve- 
ments in water closets, lavatories, urinals, valves, and stench traps.”— 
Petition recorded 7th June, 1864, 

1426. Ferpinanp Henny WARLICH, Maze-hill, Greenwich, Kent, “Improve- 
ments in the manufacture of artificial block fuel and coke, and in appa- 
ratus employed therein. "—Petition recorded 8th June, 1864. 

1481. Gronce Srencer Hooker, East Grinstead, Sussex, “ Improvements 
in apparatus for fitting and working spindles in millstones.”— Petition 
recorded 15th June, 1864. 

1536. HENRI ADRIEN BONNEVILLE, Porchester-terrace, London, “ Improve- 
ments in apparatus for grinding or pulverisingjgrain.”— A communication 
from Charies Krempff, Louis Kuhn, Georges Nicholas Schoumert, Rue de 
Trevise, Paris,—Petition recorded 21st June, 1864. 
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List of Specifications published during the week ending 
25th June, 1864. 

2230°, 6d.; 1113*, 4d. ; 2683, 4d. : 2634, 4d. ; 2635, 4d. ; 2636, 4d. ; 2637, 
10d. ; 2688, 2s. 6d.; 2639, 4d. ; 2610, 4d.; 2641, 4d.; 2642, 4d.; 2643, 8d.; 2644, 
8d. ; 2645, 10d. ; 2646, Gd. ; 2647, 4d. ; 2648, Bd. ; 2649, 4d. ; 2650, 8d. ; 
2651, 10d. ; 2652, 4d. ; 2653, 4d.; 2654, Is. 2d.; 2665, 28. 4d. ; 2656, 10d. ; 
2057, 10d. ; 2658, 4d. ; 2659, 2s. ; 2660, 4d. ; 2661, 10d. ; 2662, 4:1. ; 2663, 
4d. ; 2664, 10d. ; 2665, 10d. ; 2666, 6d. ; 2667, 4d.; 2668, 4d. ; 2669, Sd. ; 
2670, 4d. ; 2671, 10d.; 2672, 10d.; 2673, 3s. ; 2674, Is. ; 2675, 4d. ; 2676, 
1s. ; 26/7, 4d. ; 2678, 8d. ; 2679, 4d.; 2680, 4d. ; 2681, 4d.; 2682, 38, 4d. ; 
268%, 2s, ; 2684, 4d.; 2685, 3s. 8d. ; 2686, 1s. 6d. ; 2687, Sd. ; 2688, 4d. ; 
2689, 2s. 8d. ; 2690, 1s. 10d. ; 2601, 4d. ; 2692, 10d. ; 2603, 4d. ; 2694, 10d.; 
20695, 1s. 6d. ; 2696, 4d.; 2697, 8d. ; 2698, 4d. ; 2609, 4d. ; 2700, 2s. ; 2701, 
4d, ; 2702, 6d. ; 2708, 4d. ; 2704, 8d.; 2705, 8d ; 2706, 10d. ; 2707, 1s. ; 2708, 
8d. ; 2709, 4d.: 2711, 8d.; 2712, 4d. ; 2718, Is. ; 2714, 6d. ; 2715, 2s. 10d. ; 
2716, 6d. ; 2717, 10d.; 2718, 6d. ; 2719, 4d. 











*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post. 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Lennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
B ENGINEER, at the office of her Majesty's Commissioners of Patents. A 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 

2890. J. Stewart, Leigh, “ Steam boilers.”—Dated 18th November, 1863. 

This invention relates to that portion of steam boilers or generators 
called the flues, and is designed to increase the heating surface, and also to 
strengthening the fabrics. The improvements consist, First, in forming 
depressions, arches, or corrugations along the flues, and at right angles to 
their length, so as to prevent the flame from passing along the upper por- 
tion of the flue only, and to cause it to assume an undulating course, so as 
to impinge upon the lowest surface of the flue at certain intervals. If 
preferred these arches may be formed at the upper surface of the flue alone, 
leaving the lower clear for cleaning purposes ; or they may be placed alter- 
nately above and below, and will be found to add strength to the flues, 
also allowing a greater facility for expansion and contraction than has been 
hitherto obtained. A Second part of the invention consists in the use of a 
tube to convey air from the front end of the boiler to a point just beyond 
the bridge, which effects the admixture of air with the flame and smoke, 
and consists in heating the flue, and in mitigating the smoke arising from 
the fires. 
—-,. J. ELper, Glasgow, N.B., “Steam engines.”"—Dated 19th November, 

863. 

This invention cannot be described without reference to the drawings, 

2913. J. Skwanp, Clitheroe, Lancashire, and H. Smiru, Enjleld, Middlesex, 
ne incrustation in steam boilers."—Dated 20th November, 

This invention consists in forming sediment collectors for steam boilers 
with a series of compartments, so that the upper edges of the sides of the 
compartments ascend in steps one above the other; these two compart- 
ments icate with one box or receiver, which has its bottom 
inclined from the end towards the middle, such incline being varied to suit 
the different descriptions of boilers. Owing to the incline the dirt or 
sediment has a tendency to fall, by its own gravity, towards the top 
= pipe, and is thereby ejected by very little of the boiling water in the 

iler, 





Ciass 2.—TRANSPORT. 


Including —- and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 

2896. W. B. Abas, Hampsiead, “ Wheels, tyres, axles, and axle boxes."~ 

Dated 19th Novembev, 1863. 

This invention cannot be described without references to the drawings. 

2889. J. Enver, Glargow, “ Improvements relating to floating and other 
docks.” —Dated 18th Norember, 1863, 

This invention cannot be described without reference to the drawings, 

£000. A. Bauny, Paris, “* Stopping instantly the most violent horses with 
pincers adjusted to a bit."—Dated Wth November, 1863 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2907. E. Curisrmas, Watford, Herts, ** Carriages."~— Dated 19th November, 

1563. 

This invention consists in substituting for the bottom side plates, as at 
present constructed, a bottom side and doorway plate which, across or 
opposite the doorway between the standing and hinged pillars, is made 
wholiy of metal. These improved bottom slides are formed of plates in the 
solid or in parts, and rivetted or bolted together, The patentee prefers 
making up the required depth of section by placing two or more plates one 
upon another, and rivetting the same together, so as to form a truss by the 
chain or common rivetting principles with the bottom boards supported 
upon, between, or under the said plates, 

2008. W. Symons, Regent's Park, “ Construction and working of railways.’ 

Dated 19:h November, 1863, 

This invention relates to an improved construction of railway and novel 
mode of propelling the carriages or trains thereon, which mode of propelling 
is also applicable to existing railways, According to one part of this inven. 
tion the patentee proposes to carry railways through streets and other places 
where an embankment will be objectionable, upon and in open tubular or 
latticed viaducts, supported on suitable pillars, one line of rail being in 
the tube or viaduct, and the other on the top of the same ; or, if wheels be 
substituted for rails on one or both sides, wheels will be suitably placed in 
and on a tube worked (as described) by hydraulic power or other suitable 
mechanical means. 

2910. J. Coutine, and D. G. Pinkney, Seaham, Durham, “ Apparatus for 

reefing and furling ships’ square sails,”’— Dated 19th November, 1863. 

This invention relates to that mode of furling and reeting sails in which 
the sail is wound upon a roller, and one method of performing this inven- 
tion consists, principally, in the means of communicating the rotary motion 
to the roller for that py According to one arrang t the patent 
apply a shaft above the yard of the length equal to the roller, and, like it, 
fitted in bearings at either end. They also fit this shaft in bearings near 
the middle of its length, and in the middle fix a whelp wheel, around 
which they pass the tye that supports the yard, the one end being fixed to 
the mast head, and the other to the halyards by which the yard is raised or 
lowered. Lowering or raising the yard by this means gives a motion of 
rotation to the shaft, which is communicated to the sail roller by means of 
two endless chains or bands encircling small whelp wheels or pulleys ou the 
ends of the shaft and sail roller, whereby the sail is reefed and furied or 
spread, 

2920. G. 8S. Kirkman, Claremont-terrace, Fentiman’s-road, *‘ Connecting 

railway carriages and trucks.”— Dated 20th November, 1863, 

In lieu of the hook as at present used ou the end of the draw bar, the 
patentee employs a pair of jaws formed on the inner faces with jugs of an 
angular shape; the angle of such lugs will be determined by the radius of 
the sharpest curve of a railway over which trains of carriages or trucks 
may have to travel; with this pair of jaws a hook is used, the stem of 
which is swedged out horizontally, and at right angles, and formed with 
lugs. The stem of this hook is passed into the cavity in the under carriage 
at the same angle as the lugs on the jaws, The stem of this hook is then 
passed round, so that the lugs on the hooks may come in contact with the 
rear of the lugs formed within the jaws. The swedyged parts of this hook, 
as it is passed into position, come in contact with and press against two 
bolts or rods, one on either side; the ends of these bolts pass through eyes 
which securely retain the ends of the chains, and these boits are kept press- 
ing against the swedged parts of the hook by means of springs. By this 
construction and combination of parts, in the event of any carriage or 
truck running off the line of rails, and assuming an angle with the next 
carriage or truck greater than would be required to pass round the sharpest 
curve, the hook will be separated and drawn from between the pair of jaws 
and the bolts which secure ends of the safety chain will be moved back aud 
the carriage or truck will be disconnected from the next carriage or truck, 












Cuiass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c , 
2885. R. W. Siever, Guildford-street, Russell-aqguare, London, * Jacquar 

machines.”""—A communication.—Vated 18th November, 1863, 

This invention consist in the mode adopted for making the cylinder of 
the Jacquard machine (which carries round the cards upon which the 
pattern is pierced) to press in a gradual and soft manner upon the points of 
the needles, so that a paper may be used instead of a cardboard,—-Not pro- 
ceeded with, 

2891. J. Mackew, Leicester, “‘ Machinery for making looped fabrics.” —Dated 
18th November, 1863. 

This invention relates to that description of machinery which is generally 
known as circular knitting machines, in which the needle and other work- 
ing partsare arranged around a centre. In order to obtain greater space 
for these working parts, the patentee proposes to make the head conical 
instead of cylindrical as heretofore. By this arrangemeat the upper ends of 
the needles will be inclined inwards, and the lower ends or butts outwards; 
80 that, supposing the circle formed by the upper ends of the needles be 
3in. in diameter, or 9in. in circumference, the butts of the needles might be 
arranged in a circle of, say, four or five or more inches in diameter, and a 
circumference of twelve or fifteen or more inches, instead of nine. If it be 
desired to use two sets of needles or loopers arranged at an angle to each 
other,one set may be placed within the circle of the other, and inclined in the 
opposite direction, so as to be made to cross at right angles or nearly so. 
2006. R. and J. S. Waker, and B. Brown, Bury, “ Machinery for 

preparing cotton to be spun."—Dated 19th November, 1863. 

This invention consists in attaching to the oscillating lever of the comb 
stock a link, or a pair of links; one end of the link or one 
end of each of the said paic of links—is fitted on an eccentric, 
and the axle of the eccentric moves in a bearing fixed on a 
cistern containing oil. That end of the axle containing the driving 

pulley, has a groove cut around its circumference near the outer end of the 

aring for the purpose of preventing the oil from passing the limits of the 
cistern, or any channel icating with the cistern. The other end of 
the axle termivates within the cistern, or in such a way that any oil drop. 
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ping from it may pass into the cistern by a channel or otherwise. When 
the apparatus is set to work, the cistern has sufficient oi] put into it to 
allow the eccentric and link or links to dip therein, by which means the oil is 
distributed over all the working or rubbing surfaces of the axle, link or links, 
and eccentric,and any surplus oil falls again into the cistern; @ great 
saving of oil is the consequence, and the working parts are kept constantly 
lubric:ted. 

2014. E. Marwoop, Blackburn, “ The application of a certain substance or 
material for covering rollers, used in spinning and preparing cotton and 
other fibrous substances.” — Dated 20th November, 1803. 

Instead of covering the rollers, in the Kirst place, with cloth or similar 
material and then with leather over the cloth, the inventor covers them 
first with cork wood, split to a suitable thickness, and fixed on with cement 
or other substance, and then covers the cork wood with leather or other 
material in the usual manner,— Not proceeded with. 

2915. B. Dopson, E. Bartow, and P. Know.es, Bolton, ‘* Machinery 
Sor ginning cotton, and for opening cotton, &c.”—Dated 20th November, 

This invention is applicable to those machines for ginning cotton in which 
a vibrating blade is employed, and it consists in giving the requisite 
vibrating motion to the biade by means of a cylinder or disc set diagonally 
on a shaft, which, in revolving, acts on a swivel frame and shaft, to which 
the vibrating arms and blade are attached or connected. The improve- 
ments in machinery for opening cotton and other fibrous substances consist 
in the application of two sets of arms or beaters, mounted on axles which 
revolve at different velocities; the arms intersect each other, and the 
fibrous substances are supplied to the lower set of arms by a feeding appa- 
ratus, consisting of an apron and feed rollers, or other equivalents, 
The two sets of arms are enclosed in a case, in which a partial vacuum is 
produced by a fan, to remove the dust and light impurities, 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
2921. T. Brinsmead, Torrington, Devonshire, “* Thrashing and reeding wheat 
and other straw.” —Dated 20th November, 1°63. 

For the purposes of this invention two rotating cylinders or frames are 
used, each carrying rows of teeth from end to end, These cylinders or 
frames are mounted on parallel axes, and at such a distance apart that the 
points of the teeth of one cylinder or frame clear the surface of the other 
cylinder or frame. The teeth employed are such as have before been used 
in reeding and thrashing machines, The two cylinders or frames are 
caused to rotate with like surface speed by cog wheels, or by straps or 
otherwise, and it is preferred that the rows of teeth of one cylinder or frame 
should be in advance of the rows of teeth of the other cylinder or frame, 
by which the two sets of rows of tceth will act alternate!y on the straw 
which is placed on a sliding table or surface, arranged to slide to and from 
the cylinders or frames. The ends of the straw are held by clamps or 
holders on the sliding table or surface ; or the clamps or holders used may 
be held in the hand without the sliding table or surface. The table or 
sliding surface may be moved to and fro by hand, and the clamps or holders 
opened and shut by hand ; but itis preferred to move the tables or sliding 
surface by the end of a lever, and to open the clamps when they come 
back, and close them again before they get to the cylinders or frames, 
which may be self-acting. The workman places a bundle of straw on the 
table or sliding surface, 50 that the ends project beyond that edge which i 
next the cylinders or frames, and the same will be held by the clamps or 
holders when the table has been slid in, and the ends will be acted on by 
the teeth carried by the cylinders or frames ; the table or sliding surface will 
then te drawn back, and the ends of the straw reversed, so that the other 
ends may be similariy treated. 


Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, Se. 

2919. J. J. Hays, litchin, * Hot-air stoves.”—Dated 2th November, 1863. 

This invention relates to certain improvements in hot-air stoves, for 
which the inventor obtamed letters patent, dated the 4th February, 
1863 (No, 315). The stoves are suitable for burning peat charcoal, and 
consist of an inner grate aud ash pan, surrounded by an air chamber, which 
is entirely insulated or separated from the inner or fire compariment, so 
that none of the products of combustion can pass or enter therein. The 
inner chamber containing the grate is supplied with atmospheric air 
through a regulating valve in the a~h pan, or other convenient place, at or 
near the bottom of the stove ; and the gases escaping from the fuel are con- 
ducted away by a pipe answering the purpose of a chimney, so that no 
noxious vapours can escape into the apartment, A fuel chamber cover 1s 
placed at the top of the stove; it is made in an ornamental shape, and in 
two or more horizontal divisions or pieces, in order to be taken off at 
pleasure to feed the stove, ‘his cover has a square nut upon it, which 
turns a disc plate, in order to admit fuel without taking off the cover, This 
disc plate has in it three openii gs, corresponding with similar openings in 
an under plate, forming a roof to the stove,—Not proceeded with, 




















Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or jor Defence, Gun Carriages, §c. 
2887. J. R. Cooper, Birmingham, ** Manufacture of barrels for fire-arms.” 
—Dated 18th Norenber, 1863 

This invention consists essentially in making barrels for fire-arms by 
boring or drilling a hole in the axis of solid bars or cylinders of iron, steel, 
or other metal, the said boring or drilling being eff. cted by the operation 
of two drijls or borers, made to act simultaneously at opposice ends of the 
bar or cylinder, — Not proceeded with. 

2883. W. WieraLt and G. Jouny, Shi pield, “ Explosive compound to be used 
in the manufacture of cartridges.”’— Dated isth November, 1863. 

The ingredients which the inventors employ, aud the proportions which 
they have found to answer well in practice, are as follow :—Carbon, about 
four parts ; gums, four parts ; aquafortis, six parts ; red lead, forty parts; 
phosphorus, four parts ; sulphur, two parts; chlorate of potash, twenty- 
six parts ; sugar of lead, six parts ; cannel coal, one part; saltpetre, three 
parts ; steel lings, four parts, The inventors designate this explosive com- 
pound Prussian fire —Not proceeded with, 

2805. P. St. G. Graeme, Waterloo-place, Pall-mall, London, Ships or 
vessels for war and other 7 urposes.”~ Dated 18th November, 1863. 

This invention consists in one part in constructing the bull of a ship or 
vessel of an elliptic or other suitabie flat transverse sectional form, in such 
a manner that the dimensions of the width of the vessel will be considerably 
in excess of that of its height. Both ends of the vessel terminate in points, 
being formed of an approximating conical shape, and may in some cases be 
arranged to act as rams. In the central part of the vessel the inventor 
forms «a chamber or enclosure for containing the engine room, which 
chamber is sunk to a certain extent below the bottom of the other part of 
the vesse!, and the form of this projecting part of the chamber is made to 
approximate to that which: fers the least resistance when passing through 
the water, The engine room is by this arrangement brought entirely 
below water line, and in cases where turrets or cupolas, either fixed or 
revolving, are formed upon the vessel, the effect of the sunken chamber 
will be to lower the centre of gravity of the vessel sufficiently to increase 
the stability of the same, and thereby to enable it to withstand the shock 
consequent on the discharge of heavy ordvance in the turrets. The vessel 
is propelled, by preference by means of a rotary pump or putops, or 
similar apparatus for propelling water, placed in the before-mentioned 
sunken chamber, which pump or pumps propels or propel the vessel in one 
direction or another by drawing in water through one or more passages, 
and discharging the same through one or more other passages, ana these 
pasrages, the apertures of which are in the sides of the projecting part of 
the sunken chamber, are so arranged and connected to the pump or pumps, 
by means of valves, that the water may be drawn in through a passage ou 
the larboard side, and discharged through an opposite passage on the star- 
board side, or vice versa, thereby effecting either the turning of the vessel in 
whatever direction may be required, or a side motion of the same.— Not 
proceeded with, 

2922. A. McLane, Belfast, ‘‘ Construction of gunboats, gun vessels, and 
rams."—Dated wth November, 1863. 

The object of this invention is to render such vessels as the American 
monitors tit to make a voyage in any weather, by erecting above their ordi- 
nary deck an upper storey of iron, with or without wooden deck plank, or 
raised roof with sides down to the hull; this upper storey is secured to 
angle iron round the gunwale by screw bolts, with india-rubber slips for 
tightening, or by rivets. The upper storey is constructed to be wholly or 
partially removable before going into action, and is arranged as the ordi- 
dinary abode of officers and crew in peaceable times, In the event of the 
gunboats, gun vessels, or rams, having a turret or turrets, cupola or 
cupolas, the said turret or turrets, cupola or cupolas, may or may not pro- 
ject through and above the said raised roof or additional storey.—Not pro- 
ceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, je. 








2918. A. H. Ferry, Paris, “ Hammers jor pianofortes."—Dated th Novem- 
ber, . 
This invention consists in making the fittings of the hammers for piano- 





fortes movable. In carrying the invention into effect the patentee fits to 
the hammers a screw regulating the position of the fitting thereon. By 
this means an instrument wil! be found to give, even after a great deal of 
wear, the same qualities of tone as when new, The screws by which the 
position of the fittings is regulated may be arranged to push or withdraw 
them ; or the fittings may be attached to supports in such manner as to be 
capable of being raised with facility and replaced by others. The screws 
regulating the fittings of these hammers are screwed into the wood, or into 
boxes inserted in the wood. The part regulated by the screw for rendering 
the fitting firmer may be visibie or hidden in the head of the hammer. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

2892. E. C. NicnioLson, Fenchurch-street, London, “* Manufacture of colouring 

matters.” —Dated i8th November, 1263. 

The patentee claims the production of colouring substances by the action 
of the iodides and bromides of alcohol radicals on roseine, magenta, or 
other salt of rosaniline, as described. 

2894. H. Hinze, Terminus Hotel, London-bridge, ‘ Colouring matters.”— 

Dated 18th November, 1863. 








For the purposes of this invention crystals of roseine or red aniline dye | 


are dissolved in aldehyde, and then in succession, nitric, sulphuric, and 
muriatic acids are added. Afterwards sulphide of ammonium is also 
added, the mixture being stirred while this isdone. The compound is then 
heated until the blue colour which it has at first is changed into a grass 
green, and it is then poured into four or five times its buik of boiling 
water. ‘The whole is boiled fur some time and afterwards, when cold, 
filtered.—Not proceeded with. 
2809. A. G, Soutuny, Bulford, Wiltshire, “ Stills or retorts for the distillation 
of petrokum or tars from coal or shale.”—Dated 19th November, 1863. 
This inveution consists in arranzing « series of stills or retorts ai different 
levels, so that tar poured into the uppermost one will descend to the 
lowest, so that what remains may be drawn from it or them either inter- 
mnittently on cooling the still, or continuously in a liquid state, through a 
refrigerator.—Not proceeded with. 





2903. J. Kinkuam, Buston voud, London, ** Treatment of certain ores of 


iron.”—Dated 19th November, 1863. 
The patentee claims reducing grauulated iron ores by mixing the same 
with molten scoria or slag, and then submitting it to heat, as described, 





Ciass 9.—ELECTRICITY.—None. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2875. R. A. Brooman, Fleet-street, London, *‘ lnprovements in the manufac- 
ture of salt, and in boilers to be fed by salt water.”"—A communication. 
Dated 16th November, 1863. 

This invention consists in utilising the heat of the gases and other pro- 
duets of combustion evolved from blast and other furnaces, cupolas, coke 
ovens, and other fireplaces, also the heat and gases given off by steam 
generators and hot air apparatuses used in connection with such furnaces and 
fireplaces, or otherwise, for the manufacture of salt, by leading the gases 
and other products through conduits or passages, under evaporating pans 
or vessels containing the salt liquor. Some of the gases from the furnaces 
may be employed, as is now usually done, for heating the steam gene- 
rators and hot air apparatuses; or the generators and hot air apparatuses 
may have separate fireplaces, but the former arrangement is preferred, 
The invention further consists in feeding steam generators with water im- 
pregnated with sea salt, and thereby manufacturing salt as well as obtain- 
ing steam. — Not proceeded with. 

2878. W. Cowan, Edinburgh, ‘*Gas-meters.”— Dated 17th November, 1863. 

These improvements especially concern the inlet valve and float action. 
The gas from the main is discharged by an inlet pipe into a separate and 
special inlet chamber on one side of tne upper part of the front chamber of 
the meter, such chamber being attached to and in the same plane as the 
measuring drum, The mner diaphragm of this inlet chawber contains on 
its inner side the inlet valve face upon which the inlet valve works. The 
aperture through the face of the valve opens iuto a secondary chamber 
formed by a diaphragm attached to the top of the chamber, and descend- 
ing into the water in #he chamber. The regulating float is placed in the 
main water chamber outside the diaphragm last referred to, and it is fitted 
with a vertical guide on its top passing through a horizontal slotted guide 
to steady its action ; or it may be guided iu any other convenient manner ; 
or it may work without any special guide. ‘The valve in the inlet chamber 
is attached to the upper end of a differentially curved spindle or lever 
working on a fixed centre in the intermediate chamber. The lower end of 
this lever is curved or otherwise passed round beneath the lower end of the 
immersed diaphragm hereinbefore referred to, and it is to this curved end 
that the float is attached. According to this arrangement the inlet 
pressure of the gas*does not act upon the float directly, ad the float and 
valve action operates very delicately, while the counection between the float 
and valve is of the simplest kind. The inlet gas passes from the valve 
chamber down the intermediate chamber, and hence through an open 
descending pipe to the main float chamber, thence it passes by a suitable 
pipe to the measuring drum, 

2882. T. C. Kimpton. Manchester, ‘‘ Apparatus applicable to time, sare, 
distance, and other tables, &c.”— Dated 18th November, 1863. 

This invention cannot be described without refereuce to the drawings. 








2823. W. E. Newron, Chancery-lane, London, “ Gas-burners."—A communi- 
cation.— Dated 12th November, 1804. 

This invention consists in providing an air chamber which is in communi- 
vation with the external atmosphere. This chamber with its opening is 
placed above the flexible diaphragm, so that the diameter of the diaphragm 
may be made much less than in other regulators of the same class, and 
the casting of a shadow by the regulator is almost entirely obviated. 

2827. B. Marriott, Upper-street, Zscington, and C. Rapcuur, Mampstead- 
yoad, “ Dead beat independent centre seconds watches."—Dated 13th 
November, 1863. 

This invention cannot be described without reference to the drawings, 
2831. H F. Hopson, Brighton, “ Cigars.”— Dated 18th November, 1863. 

The inventor forms, by punching, driling, or otherwise, one or more 
lateral perforations or holes through the top of the cigar, at a suitable dis- 
tance from the pomt either during manufacture or after the cigar is made 
and dried.—Not proceed« with. 

2882. W. F. Drartove, Goswell-road, London, ** Apprratus sor effecting the 
chopping or sevaration of animal and vegetable substances.”—Dated 1th 
November, 1863. 

To a ba-e plate or board the patentee applies an axis from which extend, 
somewhat radially, a pair of bars, supporting at their outer ends a segmental 
plate, which is capable of moving with the axis concentrically upon a 
stationary plate standing up from the base plate or board. The cutting 
blade is applied with its cutting edge towards the base plate or board, and 
so as to be capable of motion between the pair of bars referied to, one end 





of such blade turning upon a pin carried by the axis from the board or | 


plate, while the other end thereof is formed with a handle to give motion 


to it. By these means the blade has a compound motion with its edge to | 


and from the base piate or board, as well as radially on the axis carried by 
such plate or board, to chop or separate any matters placed on the plate or 
board. The pair of bars between which the blade moves act as clearers, 










while the concentric plates serve to prevent the matters under operation 


from escaping in that direction. 

2836. G. T. BousFieLD, Brixton, “ Apparatus used when rolling naps, 
blinds, &c."— A communication. —Dated L3ih November, 1863. 

This invention cannot be described without reference to the drawings, 





2837. T. Harrison, Tudhoe, Durham, “ Machinery for cutting and excavating 


coal and other minerals.”— Dated Lith November, 1863. 


The patentee claims a combination of a turbine and a cutting apparatus 
mounted upon a truck, trolly, or other carriage, constructed, operating, and 


moving as described. 


2841. De B. Hveues, Liverpool, “ Producing dramatic and other like efiects 


on the stage or in a room.” —Dated 14th November, 1863. 


proved method of driving the shuttle. Thirdly, of improved construction and 
application of the shutile driver suitable to this system of operating. 
Fourthly, of an improved contrivance and apparatus called a needle ground. 
Fifthly, of an improved contrivance and apparatus for adjusting the 
needle bar relatively to the needle’s descent in-line with the wall of the 
shuttle race. Sixthly, of an improved contrivance for lighting aid turning 
the presser. Seventhiy, of an improved construction, arrangement, and 
combination of parts for effecting the several immediate sewing instruments, 
whether separately or in combination. 

| 2849. G. Barker, Pendleton, ‘‘ Construction of syphone for taking off liquid 

sewerage, overilow of rivers, dc.” —Dated 14th November, 1863. 

This invention consists in the employment of a special construction of 
syphon pipes for carrying off liquid sewerage from towns and other places, 
the overflow from rivers, and for other purposes. The syphon pipe er pipes 
is or are turned up at each end or ends, or conducted straight into a tank, 
and is or are set at even levels, whereby the syphon may be said to be self- 
containing. 

| 2850. W. A, LytTLE, Albion-road, Hammersmith, “ Covers for umbrellas, 
parasols, or sunshades.”— Dated 14th November, 1803. 
| _ This invention consists in forming the covers of umbrellas and parasols 
by gumming the edges together, instead of sewing them in the usual 
manuer.— Not proceeded with. 
2886. W. M. WILLIAMS, Ock Alyn, near Wrexham, “ Apparatus for the dis 
tillation of coal and peat, &c.”—Dated 18th November, 1863. 

The p@entee claims arranging or combining the parts of the said distil- 
latory apparatus in the manner described and represented whereby the 
coal, or other substance under treatment, is first exposed to the action of 
heat from avove, and afterwards exposed to heat both below, and at its sides, 
as well as on its top, and the residual coke removed at the furnace end of the 
apparatus, at an opening opposite to that at which the coal or other sub- 
stance was introduced ; or wheu peat, or other substance containing water, 
is under tredtment, lengthening the cool end of the distillatory apparatus, 
| and causing the heat to circulate around the said peat, or other substance, 

before it passes to the stack. Secondly, introducing a jet of steam or a jet 
of water into the hottest end of the distillatory apparatus, for removing the 
condensible vapours from the hot to the cool end of the distillatory appa- 
ratus, and for reducing the temperature of the said apparatus, and for 
desulphurising the coke produced when the matter operated upon contains 
sulphur, 
| 2893. J. G. Jenninas, Palace-rocd, Lambeth, and M. L. J. LAVATER, 
| Bath-street, Newgate-street, London, ** Manufacture of tubes, rengs, and 

cords of india-rubber.”—Dated 18th November, 1863. 

In the manufacture of tubes of vulcanised india-rubber, according to one 
part of the invention, the patentees obtain strips the exact width, aud with 
edges of the exact bevel required, in the following manner:—They take a 
block of india-rubber of suitable thickness, and with parallel sides, Such 
a block is conveniently obtained by lapping india-rubber, as it comes from 
the rolls, around a mandril, so as to make a large roll, and by cutting off 
lengths from this roll circular rings or blocks of the thickness required are 
obtained. This method of making blocks of india-rubber is now commonly 
practised in india-rubber works. Or, in place of forming circular rings or 
blocks, rectangular or other blocks or sheets of india-rubber may be pro- 
duced. The blocks they cut into a strip or strips by means of a knife or 
knives, either rotating and oscillatory, and so placed as to cut at an incli- 
nation (by preference, at an angle of 45 deg.) to the parallel sides of the 
block. When a circular block is taken the cutting takes place spirally, so 
as to produce a continuous tape, but spiral cutting is not essential. In 
order to cut the block spirally into strips they employ a machine similar to 
the machines now used for cutting strips spirally from blocks of india- 
rubber. Machines of this description are now well known ; but in all such 
machines, however, the knife has heretofore been caused to cut at right 
angles to the sides of the block ; in place of this, the patentees cause it to 
cut at angle thereto (by preference, at an angle of 45 deg.), as before 
stated. In this way tapes of uniform width, and with edges uniformly 
bevelled from end to end, are obtained, the parallel sides of the block 
becoming the bevelled edges of the strip cut from it. 








2897. J. Eaux, Glasgow, ** Improvements in‘ drifts’ end in apparatus for 
making the same.”~ Dated 19th November, 1863. 
This invention cannot be described without reference to the drawings. 


2901. J. Francis, Penygelly, near Wrexham, ‘* Washing, cleaning, and 
separating impurites Jrom small coal, coke, &c.”’— Dated 19th November, 
1853, 

This invention consists, simply, ina race formed of an open or covered 
spout, trough, tube, or culvert, or other passage, with a smooth bottom 
contiued at its sides and inclined at an angle to the horizon in the direction 
of its length, and which may be constructed of wood, metal, brick, or stone, 
or other suitable material, or combination of materials, and may be of a 
square, circular, or other form in vertical cross section, supplied with a 
stream of water, and fitted at or near its lower end with a vertical sliding 
sluice valve working up through the bottom, and in greoves in the sides 
thereof, and which valve can be elevated or depressed at pleasure by means 
of a screw, or other suitable mechanical equivalent ; or in lieu of the 
vertical sluice valve, any other convenient mechanical equivalent may be 
used, which arrangement will have the effect of kee,ing back the heavy 
particlesjaccumulating in the bottom of the race or trough, and is capable,of 
being elevated as they accumulate, to prevent their being washed away ; or 
the inclination of the trough itself may be so gradually changed as to havea 
similar effect. The stream of water may be supplied in any convenient 
manner. in using this apparatus fer the purpose of cleaning small coal, 
the coal to be purified is thrown or otherwise caused wo fall 
into the stream of the upper part of the race or trongh, or 
its mechanical equivalent, and is carried forward or floated or 
forced over the upper edge of the vertical -luice valve, or its mechanical 
equivalent, and falls into a wagon or other suitable receptacle. The pyrites, 
shale, and other heavier impurities being deposived on the bottom of the race, 
on the inner or upper side of the vertical sluice valve, or its mechanical 
equivalent, which vaive or its mechanical equivalent is to be gradually 
elevated as the foreign matter accumulates to preveut their escape until it 
is required to withdraw them, which may be done by lowering the vertical 
sluice vaive and ejecting them from the bed of the race, and depositing 
them into the wagon or other suitabie receptacie, or in any other convenient 

yay. When a spout or open trough 1s used, it may be so mounted as to be 
capable of being turned over, inverted, or tilted on its longitudinal or 
transverse axis tor the purpose of discharging the deposit, Coke asues and 
cinders are treated in the same way as small coal. 

2902. W. H. Gray, St. Austells, Corawali, ‘‘Construction of blast 
cylinders.” — Dated 19th November, 1363. 

This invention has for its object to obtain a larger inlet and outlet for the 
air, while at the same time obviating the use of the vaives now usually 
employed. To effect this the inventor forms or casts round the circum- 
ference of the blowing or blast cylinder a series of ports or apertures, these 
| ports being placed at or near the extremity of each end of the cylinder, 
| Two rings corre-ponding with or of greater depth than the length of the 
| ports, and of the same diameter as the cylinder, work over them, alternately 

opening and closing the ports by means of a rod pa-sing out through the 
eylinder cover or bottom, and connected with eccentrics, cams, and levers, 
or any other suitable mechanical appliances driven from tie main shaft, or 
otherwise, as most convenient. The cylinder is also furnished with a port 
or outlet at each end f.r the emission of the air forced out by the action of 
the piston. These ports are connected together by means of a passage or 
chamber in the usual way.—Vot proceeded with. 

2004. E. WALKER Londow street, Fenchurch-street, London, “ Windlasses."— 

Datei 19th November, 1863. 

This invention reiers to those windlasses known as Emerson and Walker's 
windiasses, that is to say, those in which motion is communicated from a 
vertical shaft through gearing to the windlass barrels. In these windlasses, 
as hitherto constructed, it has only been practicable to drive the windlass 
barreis in one direction. Now, the object of this invention is to so con- 

| struct the windlass that the barrels may also be driven in the reverse 

direction. Tne patentee prefers to accomplish this in the following 
| manner :—He raises the paul or clutch from one of the spur pinions on the 
| vertical shaft, and insertsa double key wedge between the other clutch 

and the top of its correspouding spur pinion, the result being to allow of 
the windlass barrels being driven with equal facility in the reverse direction 
to that in which they could be driven before. 

2905. J. Coutyun, Lemon-street, Whitechapel, London, ** Stopping or closing 
orvices in casks and other vessels.”-- Dated wih November, 1863. 

This invention cousists of a stopper, cover, cap plate, or plug, which 
slides or travels in, under, or behind a frame fixed to the cask, vat, or vessel 
so that the stopping piece is thereby prevented from fa ling from the cask 











This invention consists, essentially, in a mode of casting shadows, or re- | cr vessel, but is free to slide to the orifice to close it, and from the orifice to 


flecting objects in such a manner that the reflection or shadow is not 


inclined at an angle to the object itself. —Not proceeded with. 
5842. J. P. Binns, Guildfurd-place, Farringdon-1+0ad, London, 
machines,” — Dated 14th Novenber, 1563. 


This invention relates to that class of sewing machine which performs the 
work with a needle and a shuttle, and cousists in the particular arrange- 
ment of the parts which carry those instruments, as also of the parts tor 
feeding and holding the material to be sewn, which arrangements are such 
that, with a single and comparatively inexpensive machine, the inventor is 
enabled to perform all kinds of work executed by other sewing machines, 
and also to close boots and shoes, and otherwise to sew tubular or hollow 


work with as much facility as ordinary work.-- Not proceeded with, 


2845. E. T. Hugues, Chancery-lane, London, “* Sewuig machines."—A com- 


munication.— Dated Lith November, 1863. 


This invention relates to certam contrivances, arrangements, and combina- 
tions, and the application thereof, comprised in certain apparatus and parts 
of sewing machines, the nature of which consists, First, of an improved 

t, and combination of the parts of the shuttle, 
whether in race shuttle, or in rotary shuttle form, Secondly, of an im- 





construction, arrang 


Sewing 


open it. To steady the stopping piece it travels in a groove, recess, or way, 
formed in or by the frame. When the stopping piece is at the orifice, it is 
tightened in, to, or against the frame by any suitable means, one mode being 
by a stay or bar extending across the stopping piece, and raised and pressed 
by a screw or nut against the sides of the frame, or against shoulders or 
bearing surfaces thereon ; or the stopper may be tightened by means of a 
wedge, or by screws working between the stopping piece and the frame ; or 
it may be tightened otherwise. The stopping piece, or a part thereof, enters 
to the required depth into the orifice to plug it. The stopping piece may be 
combined with a spring to keep it tight under various pressures. An ori- 
fice may be formed in the stopping piece asa vent hole, such orifice being 
closed by a nut or screw cap which can be removed, and a pipe provided 
with a stop cock fitted to the vent hole. 

2909. R. Goocu, Bridge street, Westminster, 

Dated 19th November, 1863. 

In carrying out this invention the inventor mskes use of two sheets of 
wrought iron of like shape, which he rivets together, one eud of each sheet 
being bent up at right angles, the other having a hooked form, so that 
when the two sheets are rivetted together, they will form a dove tail joint 


“* Wrought iron sheeting piles.” 
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with the next set, the angle ends of one set fitting into the hooked ends of 

the following set, and so on, forming as it were an endless chain.— Not pro- 

ceeded with. 

2912. G. Rat, Kingsland-road, and J. WINsBoRROW. Pownal-read, Dalston, 
* Construction of dry gas meters.” — Dated 20th November, 1263. ; 

In carrying out these improvements the jatentees obtain the required 
forms to the separate parts vy mechanical means, by which identity in the 
appearance and accuracy in form of any number of those for the same size 
of meter is secured. For this purpose the tin plates to form the various 
parts are first cut by gaug+d cutters to the desired sizes. Those inten ied 
for the front, top, and back plates are stamped or pressed in dies adapted 
to effect the desired rise or bulge required in them, and in forming the top 
part by the same operation of effecting the desired rise or bulge the turning 
up of the edges is also effected. The edges of the backs and fronts are 
thrown up at the same or a like operation at right angles or thereabouts, to 
enable them to receive the parts to be united with them, and at the same 
time a projecting bead is produced across to give additional stre ngth to 
such plates in lieu of an enclosed wire. The bottom plates are formed to 
the fiyures desired to be obtained. The slide bottom and valve plates are 
brought uniformly to the desired form by dies, the lower one of which is 
formed by a bed plate with longitudinal and transverse grooves adapted to 
receive the heads or nuts of screws, by which other side and end bars are 
held so as to be capable of adjustment to different sizes of plates. On these 
bars are applied with capability of adjustment other bars acting as gauges 
to receive and so as to adjust the position of each sheet of metal to be 
operated upon, while the upper die or face in its descent forces it down 
within the first bars. The metal for the inlet and the outlet side tubes, 
havi: g been cut to the desired width, is cut to somewhat of an egg-shape at 
one end by a pair of cutters formed to pass one through the other, and 
having gauges. When thus cut, the metal is placed between and acted 
upon by dies, which at one operation bring such meta] not only into the 
ordinary somewhat half-round section, but with the one end drawn so that 
when jointed on the b dy of the meter that end will be closed without the 
necessity for the application of an extra piece of metal for the purpose, as 
is the common practice, 


2916. E. PEzOLD, Greek-street, Soho, London, ** Pipe stick ”’— Dated 20th No- 
vember, 1863. 

The object of this invention is to produce a pipe-stick which can be 
smoked from either end. The pipe-stick consists of two parts, the actual 
stick and the handle (which is the pipe bow), which is lied with clay or 
mecerschaum ; under the centre of the bottom part of the handle, between 
the bow] part and the mouth-piece, a piece of the wood is left und turned 
with a thread to form a screw, and a corresponding thread is made in the 
top of the stick for it to screw into, the inside being turned out sufficiently 
large to admit of a cylinder being inserted, round which the smoke circu- 
lates, thereby cooling the smoke previous to entering the mouth. The 
handle is made of wood, ivory, or any other suitable matcrial, and is nearly 
the same shape as what is called a crutch handle; and the stick is made 
from any ordinary walking stick. The pipe may be smoked either from 
the handle or from the ferrule end of the stick, a small plug being made to 
fili up the orilice in the one mouthpiece when the pipe is being smoked by 
the other.—Not proceeded with. 

2917 C. STEVENS, Cha:ing-cross, London, *‘ Hoisting and lowering appara- 
tus.”"—A communication.— Dated With November, 1563. 

This invention cousists of a wheel formed of two discs united by iron 
bars at equal distances, which are acted on by two toothed racks, so arched 
as to gear with the iron bars. To the bottom of each rack is attached the 
end of a lever which oscillates on a pivot a short distance from the rack ; 
the other end of the lever is attached to a jointed connecting rod, by which 
it is connected with the crank. Each rack is furnished with aspring which 
presses it against the iron bars, causing it to gear withthem. Thus, when 
the crank is put in motion, the levers are raised each in turn, and so bring 
down the rack which, gearing with the teeth or iron bars on the discs, 
causes the wheel and windlass connected with it to revolve and raise the 
object. —Not proceeded with. 

2923. G. Fawcus, North Shields, ‘‘ Connecting scaling, firing, and other like 
ladders.” — Dated 20th November, 1863. 

This invention consists in connecting lengths of ladders by means of 
spring catches, as hereafter explained. The inventor makes the lengths to 
taper to such extent that the narrow end of one length shall fit inside the 
broad end of any other length. On the inner sides of the narrow end of 
each length he fits spring clasps, and on each of the sides of the lengths at 
the broad end he fixes metal clasps or ioops. The lengths of the ladder are 
connected by inserting the narrow end of one length into the broad end of 
another length, wheu the spring catches will be engaged into and held by 
the metal clasps until the springs are pressed inwards to release them from 
the clasps ; stops or cleats are fixed on the sides of the lengths against 
which the lengths or the ends abut when the ladder is put together.—Not 
proceeded with, 





Ratways AnDCoauin Souta Watrs.—The Newport correspondent 
of the Colliery Guardian states that after a hord fought battle the 
colliery proprietors of the Aberdare Valley have secured to the 
Brecon and Merthyr Company a victory in the Commons’ Com- 
miitee, as to the running powers sought for this port. The Great 
Western, as might be naturally expected, strongly opposed the bill, 
but the testimony of the colliery proprietors, ironmasters, and other 
large frieghters, was uvanimously in support of the measure; and 
they all declared tuat it was indispensable that the same company 
should manage the coal traffic from colliery to port. The bill will 
yet have to go through the ordeal of a Lords’ Committee, but there 
is every prospect that it will become law, and then Newport will be 
placed in an equally advantageous position as Cardiff as to the 
shipment of Aberdare coal. ‘here is a large business doing in 
steam coal, and the vitality which has characterised the trade for a 
long time is well sustained. There is now a little Freuch trade in 
steam coal from Newport, and once the railway communication is 
complete to the Merthyr and Aberdare valleys, merchants look 
forward to a large increase in the French and Continental trade. 
Quotations are maintained in house coal, aud there is no lack of 
employment at the collieries. The ironmasters’ books continue well 
filled with orders, but the prospective demand is falling off, especially 
for rails, large quantities of which were shipped to America before 
the 50 per cent. protective, or rather prohibitive, tariff came into 
operation. ‘The continenta! demand is moderately good, and several 
cargoes have, of late, left for Baltic ports. Another furnace has been 
blown in at Victoria. by the Ebbw Vale Company, and the com- 
pauy’s other works are in active employment. Statistical returns as 
to the trade of the port of Swansea, in May, have jast been issued 
and show a gradual increase of trade as compared with the corre- 
sponding month of last year, or with either of the previous montis 
of the present year—in fact the returns prove that a larger trade 
was done last month than during any other month in the history of 
the port. Probably this arises in some measure from the fact that 
the coal trade has been diverted from its usual channel of late in 
consequence of the Cardiff dock gates undergoing exteusive repairs, 
which has closed the largest dock in the port. On the other hand, 
the opeuing up of the narrow gauge route between Swansea and 
Merthyr and Aberdare, together with the important reductions in 
baliast rates just brought inte operation, have doubtless given an 
impetus to the shipping trade which it is hoped and believed will be 
permanent, With regard to the state of trade at the present 
woment, the fresh orders have been coming in rather slowly of late, 
but the principal makers are yet fully occupied, and there is plenty 
of work for every class of artisans. Prices must be quoted a 
shade in favour of the purchaser, although we have uot beard of 
any contracts having been accepted at lower terms than those quoted 
for some weeks past. ‘here is still a very large demand for coal, 
and prices have an upward tendency. At Cardiff, duriug May, the 
number of vessels engaged in the export trade of the port was 283, 
against 328 in the corresponding month, and the quantity of cual 
exported reached 106,996 tons, against 98,391 tons in the corre- 
Spouding month. As compared with the previous month, however 
there was a decrease of nearly 24,000 tons, which is accounted for 
from the fact that the west dock was c'osed for repairs. 564 vessels 
Were engaged in the coasting trade, and the total shipments 
amounted to 73,633 tons, being a slight increase on the previous 
month, 3,684 tons of pateat fuel were exported, principally to 
Eastern ports. There is not such a brisk demand for coke, 
and prices are onthe wane. Staffordshire and the Midland counties, 
owing to the unsatisfactory state of the iron trade there, are taking 
smaller quantities, and the requirements of this district are also 
decreasing. The Ely Merthyr Colliery Company (Limited) have so 
po oe thelr colliery at Gellygron that they will commence to 
oe = afew weeks. The Venalt Company are also making 
yl _ - ett to complete their sidings to the railway, 
pice PA - y, = to carry out other works. ‘The irop trade 
oe — a and the employmeut is plentiful at the 
tt ’ ever, report rather a less inquiry upon the 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inon Trave: Preliminary Meeting: Prices to be Kept Up: 
Demand for Finished Iron on the Increase—Pia Inox: More Sales 
—Sovurn Wates: 7Zrave Good—Tue Esew Vaxe [ron ann Coat 
Works: Conversion into a Joint-Stock Company: Taken 
Out jor the Manufacture of Steel by the Bessemer Process —'t ne Lock- 
ovr in Yorgsuire: Masters Advertisme for Hands in this District: 
Upwards of 1,000 Men Receiviny Relief from the Union; Men 
Determined Not to Sign the Declaration: Want or Skutep Pup- 
pLERS: How to Supply that Want—Coau Trane: Strike of Miners 
and Enginemen in the Dudley District — Uarnware Tranes: 
Branches Specified—Tue New Amenican Tanirr; Protection Ex- 
tended. 

YesterDay the Preliminary Meeting was held at the Stewponey 

There was a numerous attendance, and the decision arrived at was 

as has been expected by the best-informed, that the quarterly meet- 

ing should be recommended to make no alteration in the list of prices 
that has regulated the transactions of first-class houses for some 
time past. It was felt that a few more orders might be obtained if 
prices were lower by 20s. than they now are; but to secure that in- 
crease a labour contlict would have to ensue, for a reduction could 
not be declared unless the prevailing rate of wages should be re- 
duced also. The men, it was felt, would resist a reduction, and if the 
makers persisted in requiring them to accept it, they would ac- 
cept engagements elsewhere; and, than now, there never was 


License 





greater demand for puddlers and millmen. Masters were of 
opinion that wages were higher than they ought to be; 
but unless an undertaking could be entered into whereby 


the masters would, as a body, take the necessary steps to bring them 
down throughout the trade, leading members here are unpr pared to 
commence that which would be a movement of only partial opera- 
tion. Many orders are now expected to be given out for finished 
iron that have been held back. Indeed, most makers have received 
specifications this week, in anticipation of the close of the meeting, 
customers stipulating that, if there should be any reduction, they 
might be allowed the benetit. These terms most makers have 
accepted. Bnt not a few customers have held their orders back 
until it should be definitely known that there would be no alteration, 
The instances in which first-class houses would be able to turn out 
much more iron than they are now making are very few ; but there is 
one case in which a leading firm, who having lately had some difficulty 
with their men, a strike ensuing, are very short of orders. Many 
second-class makers would be glad of more orders, and amongst 
them there is much competition ; but the prices they accept are not 
lower than they usually are at a time of slackened demand. They 
range, for iron of worth, from 10s, to 15s. At those prices there is 
decidedly a better demand this week than there was last. 

Pig iron is less unhealthy. The transactions in the past week, like 
those in finished iron, have not been so few; but the parcels have 
chiefly been sold from the stocks of second hands. 

The reports from Wales are good. Very large contracts have been 
accepted by some firms there, one firm having, it is said, accepted an 
order for 40,000 tons of rails. 

The expected prospectus for the conversion of the Ebbw Vale Iron 
and Coal Works into a limited joint-stock company was issued on 
Tuesday afternoon. The capital is to be four millions sterling, in 
shares of £50 each, and Messrs. Abraham Darby and Joseph Robinson, 
the chief acting proprietors, are to continue their connection with the 
undertaking by joining the board of direction. They also subscribe 
for £500,000 in shares. The property and plant are of enormous 
extent, and the antiual yield of coal and iron is of proportionate 
magnitude. ‘The directors have agreed for a license for the manu- 
facture of steel by the Bessemer process, which, from the peculiar 
sources they possess, they will be enabled to produce in very large 
quantities, and at a price that, in comparison with other works, will 
ensure to them the same advantages in the manufacture of steel rails 
as the Ebbw Vale Company have so long enjoyed in respect of iron 
rails. 

The Yorkshire masters who have locked out their men are adver- 
tising in this district for non-union puddlers. The men out, who are 
receiving relief from the Brierley-hill and Gateshead Executives 
number upwards of 1,000. They are receiving 14s. a week relief 
from the funds raised for them chiefly by the societies who form part 
of those executives. ‘The total amount received up to Saturday last, 
was £6,808, and that expended, £6,746. The Gateshead executive 
have contributed £3,544, and the Brierley-hill executive, £2,770. 
The Millmen’s Association of Westbromwich has sent £350; and 
130 members of the Society of ‘Tin-plate Workers of Wolverhampton, 
£10. The Ironfounders’ Association of London have contributed 
£25; and a public subscription at Millwall yielded £26. On 
Mouday the committees of the two executives met in Leeds, and 
promised a continuance of support as long as the Leeds men re- 
mained out; and if it became necessary, they added that they would 
appeal to other trade unions throughout the kingdom. ‘To show 
that the men are not signing the declaration and returning to work, 
as had been reported in some local papers, a statement has been pre- 
pared, in which it is shown that, while in the first week of the lock- 
out 959 men were receiving relief, there are now 1,089. The 
Leeds men appeal to “the men of England, Scotland, and 
Wales,” not to go to Leeds whilst the dispute lasts; and they 
have expressed their determination to break up their homes and re- 
move to other districts, or if necessary emigrate to America, before 
they will sign the ceclaration. The strike is benefiting the trade 
here in the matter of orders, but it has not yet benefi ed our labour 
market. As masters there would be glad to receive some of the 
Staffordshire men, so Staffordshire masters would be glad to get here 
the best of the Leeds men; but the latter are more likely to remove 
to districts where they would not place themselves in competition 
with the men who are now supporting them. A supply of skiiled 
puddlers would, however, be a great boon to this district, for furnaces 
are standing at almost all the works for want of men who know their 
business, and will not “send the iron up the chimney.” And this 
difficulty will continue to be felt until either puddling furnances are 
worked by machinery, or the trade takes steps to train youths to the 
trade of puddling. A works put up for this purpose, would, pro- 
perly managed, become self-supporting; and it would prove a 
nursery in which a skilful class of puddlers might be reared atter only 
a very brief apprenticeship. 

Somewhat more activity has taken place in the coal trade during 
the past week. The coal which bas been slacked upon the nit banks 
in the East Worcestershire district for some time past will soon be 
consumed if the colliers continue on strike there, which is not un- 
likely. If things, however, go on satisfactorily, coal and wages 
must go down. ‘The colliery proprietors have now another difficulty 
to contend with: their engineers having refused to work at the 
drop, the colliers, in consequence, cannot resume work until this 
matter is satisfactorily settled. In the Wolverhampton or thin coal 
district the miners have accepted the reduction, and are working, as 
many of them as can be employed, at 3s. a day. 

Relative to the general trades of the district we have to report that 
the fine prospects of the harvest have given promixe of an excellent 
trade during the autumn season. Manufacturers, therefore, are 
mostof them now taking stock. In Birmingham, the brassfounders and 
wire-drawers are tolerably busy; the metal rollers are, however, 
somewhat slack of orders, but there is more animation reported in 
the fancy trades. ‘The factors’ orders are coming in very steadily. 
In other parts of the district we have no change to report, there 
having been no material change in any of the leading trades. The 
spade and shovel makers, and tin-plate workers, are tolerably busy, 
and at Willenhall the locksmiths are well employed. The large 


works in the neighbourhood of Wednesbury are in full operation, and 
at Walsall the staple trade is active. 

Relative to the new American tariff a communication received in 
tnis district, dated New York, June 10th, has the following :— 
“ From the time this reaches you the details of the new tariff will be \ 
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on their way to England. Your practical readers will not fail to 
give due credit to their manufacturing competitors in Congress for 
the boldness and ingenuity with which, by a combination of specific 
and ad valorem duties, every article of hardware, from a cable to a 
carpet tack, is * protected’ from foreign rivalry. It would seem that 
the individual interests of the owners of every insignificaat shop and 
factory had veen consulted by the framers of the bill, rather than the 
interests of the Treasury, or the public at large, and the measure 
may be justly regarded as one designed to prohivit, if possible, the 
imporiation of foreign goods of every kind. The war has been a 
godsend to the protectionists; it has given them opportunities for 
amassing sudden wealth, and will, apparently, enable them to con- 
vert those temporary opportunities into permanent advantages 
With the Southern vote absent, and the Western opposition silenced 
or bewildered, the prohibition party has everything its own way in 
Congress. In this condition of affairs the nation was humiliated by 
seeing an important measure like the Tariff Act forced through the 
House of Representatives without debate, the rights of the minority 
insolently disregarded, discussion reduced to one-minute speeches, 
and all objections repelled with impertinent indifference, or passed 
over in silent disdain.” 

At the Birmingham Public Office, on Friday last, Mr. Samuel 
Tidmarsh, of the United Kingdom Works, Mill-street, Birmingham, 
appeared in answer to a summons, taken out against him by Measrs. 
Chubb and Son, in which he was charged with having, on the 13th 
of June, “unlawfully, with intent.to detraud, caused and procured 
to be forged and counterfeited a certain trade mark to an iron safe, 
not being the manufacture and production of Messrs, Chubb and 
Son, contrary to the Merchandise Marks’ Act, 1862.” He was 
charged, by a second summons, with a similar offence with regard to 
alock. The factsof the case were that Mr. E. Hunter, manager to Messrs. 
Chubb, went to a broker named Buckler, in Birmingham, on the 14th 
ult., and purchased from him a safe, which purported to be one of 
Chubb’s manufacture, having upon it an escutcheon bearing the 
trade mark of Messrs. Chubb. He afterwards learned that the de- 
fendant had sold the safe to Buckler, and from further inquiries he 
(Mr. Hunter) went to a brass finisher in Birmingham named Lock- 
ley, who contessed that he had made escutcheons bearing Messrs, 
Chubb's trade mark fow the defendant. The safe was taken to 
pieces, and was found to be worth not one quarter of the price of a 
genuine Chubb, the lock being almost worthless. The man Lock- 
ley, in his evidence said that he was in the habit of making escut- 
cheons bearing the trade mark of Messrs. Chubb upon them for the 
whole of the trade. Messrs. Taunton and Hatton were his chief cus- 
tomers for them, and he also made for Mr. Groves, Digbeth-road ; 
Mr, Morris, Cumberland-street; Mr. Cutler, Oozel-street; and Mr. 
Walker, of Belmont-row. Mr. Motteram, the counsel for the de- 
fendant, stated that his case was simply that Tidmarsh was an iron 
safe maker and repairer, and the safe in question was sent to him to 
be repaired with an escutcheon upon it and a lock underneath it, 
but whether it was Chubb’s he could not say. With the safe came 
instructions to repair the lock if it was sufliciently good, and, if not, 
he was to put on anew one. The lock could not be repaired, and a 
new lock was put in its place, after which the defendant sent it to be 
sold by auction. It was not so sold, but was ultimately disposed of 
by private contract to one of the auctioneer’s friends for £3 3:., of 
which sum Mr. Tidmarsh paid £3 to the person from whom he had 
had the safe, and retamed 3s, for repairing and carting it to the 
sale-room. The escutcheon was upon the safe when it came into 
Tidmarsh’s hands, and was not removed by him. The further 
hearing of the case was adjourned for a week, the defendant having 
been taken suddenly ill in court. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board: The Great Eastern 
(s.8 ): Lron Shipbuilding on the Mersey: The Pneumatic Dispatch: 
Dock Works: New Landing Stage—Nowru Kasten Disrawr: 
Ezports from the Tyne; Dock Demonstration at North Shields; 
Shipbuilding on the Tees and Wear—Tne Inon anv Coat Travus 
The Strikes at the Bowling Works and Low Moor; North York- 
shire lronfield; Derbyshire; South Yorkshire—Scottano: Edin- 
burgh Water Company: Greenock Water Trust; Ciyde Ship- 
building. 

We commence with Liverpool, as usual. It appears that the total 

revenue of the Mersey Docks and Harbour Board ‘or the three months 

ending June 24, 1864, was £626,955, against £619,355, in the year 
terminating June 24, 1863. The revenue of the board, therefore, 
increased in 1853-4 to the extent of £7,600. The number of vessels 

coming under the cognizance and control of the board in 1863-4 

compared as follows with the corresponding number for 1862-3 :~ 





















Year. Number of Vessels. Tonnage. 
1864 .. cf oe oo 21,68 oe ec ec ee 4,913,910 
DE «ss. ac co oc GD a: es see ee 


Increase .. 907 oe 104,132 

At the last weekly sitting of the board, the proceedings of the 
warehouse committee included a recommendation to transfer £47,068 
from the warehouse account to the general account. Mr. Hubback 
gave some statistics respecting the receipts and expenditure on the 
various warehouses, from which it appeared that since 1646 a total of 
£605,000 had been expended upon the warehouse property, and that 
during the same time the receipts showed an average interest of 
6} per cert. per annum. Some of the warehou-es showed much more 
favourable results than others, which was attributed to the difference 
in the management. After a little discussion the proceedings of the 
committee were confirmed. ‘he Great Eastern has taken 3,000 tons 
of coal on board, and will shortly leave Liverpool for Sheerness or 
Deptford, where she will be fitted with water tanks, in which the 
Atlantle cable, now being made by Messrs. Glass, Elliot, and Co. 
will be stowed away as it is made. Iron shipbuilding on the Mersey 
continues active. Messrs. Jones, Quiggin, and Co. have launched 
from their yard, at Toxteth, the Owl and the Bat, two sister steam- 
ships, of 770 tons burthen, 230it. long, by 26ft. broad, and intended 
for the Nassau and Wilmington trade. The same firm have several 
other fine vessels nearly ready for launching An iron sailing ship of 
1,3 0 tons, named the Sam Gearns, has been launched from Messrs, Scott 
and Co.'s yard, Greenock, She 1s the property of Messrs. Wilson, 
Chambers, and Co., Liverpool, and is intended for the Aus- 
tralun trade. Yesterday week Messrs. Hart and  Sinnot 
launched from their yard in Baflin-street, Liverpool, a new 
iron ship of 1,254 tons register, built for Finlay, Campbell, and Co., 
the fourth built by Messrs, Hart and Sinnot for the same firm, 
The vessel was christened the Cowasjee Jehangeer. One of the 
electric telegraph companies has introduced the pneumatic dispatch 
system into Liverpool. In the cells beneath the central office of the 
company in Castle-street is an engine usually worked at about one 
horse-power, though much more force can be gained if necessary, 
This engine works a double air-pump, which removes the air from 
one chamber and forces it into another, These chambers are called 
the “exhaust” and the “ compressed air” chambers; and are con- 
nected by pipes and valves with the apparatus in the room on the 
first floor. If a message has to be sent, it is placed in a iittle round 
flannel bag made to fit loosely into the tube. A valve is then opened 
in connection with the compressed air chamber; the compressed air, 
which is kept at 11 Ib. on the square inch, rashes into the tube, and 
the bag is urged with immense rapidity to its destination. On its 
arrival there the signal is givea on an electric bell, the valve stopped, 
and the operator is ready to receive the return message. The signal 
is given on the electric bell, and the valves and all outer communica- 
tions at the operator's end closed. A communication is then opened 
with the exhaust chamber, and the air, rushing from the far end to 
supply the vacuum, brings the little bag along with it. On its arri- 
val a spring is touched, the valve f alls, and the air rushes in. The 
operator is then able to open the case and take out the message 
The average speed of these tubes, which are 1jin. diameter, is about 
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forty miles per hour, so that any number of messages may be sent 
or received from the Exchange in 17sec. The arrangements have 
been carried out under the superintendence and direction of Mr. C. F, 
Varley. The Mersey Docks and Harbour Board has carried through 
Parliament the bill under which it has sought for powers toraise an ad- 
ditional £875.000. The committee of the House of Lords insisted 
on the insertion of the following very important clause:—“ That it 
shall not be lawful to apply any money to be raised under the powers 
of this Act in the execution of any works at Liverpool, until the 
whole works thirdly mentioned and described in the Mersey Docks 
and Harbour Works Act of 1858 shall have been completed to the 
reasonable satisfaction of an officer appointed by the Board of Trade, 
and opened for public use.” The effect of this clause is that the 
tirkenhead works must be completed before any fresh undertakings 
are commenced on the Liverpool side of the Mersey. A new land- 
ing-stage, intended to be placed near the Egerton Dock, in connection 
with the South End Ferry, having been so far completed, was 
launched on Saturday afternoon from the building yard of Messrs, 
Bowdler, Chaffer, and Co., at Seacombe, in presence of Mr. John 
Wilson, one of the directors, Mr. R. Lamont, the secretary and 
manager, Mr. D. Hebson, the consulting engineer of the Mersey 
River Steamboat Company, and several other gentlemen. The 
launch, which possessed some extraneous interest from the fact that it 
was the first from this building-yard, and from the peculiar structure 
of the stage, was in all respects successful. On reaching the water 
the stage was immediately towed round to the Great Float, where it 
will receive some necessary deck-fittings, and it will then be ready 
for being placed permanently in its position at the south end of 
Liverpool, in connection with the New Ferry to the Cheshire 
shore, from the upper end of Sefton-street. The stage, which has 
been constructed from the designs furnished by Mr. Douglas Hebson, 
ig 120ft. in length, by 20ft. in width, with a projection 20ft. 
long by 15ft. wide in the middle of one of its sides, for the purpose 
of forming a rest for the bridge, by which it is to be connected 
with the quay wall over which the traffic of the ferry is to pass. In 
construction the stage, though simple. is very strong. It is, in point 
of fact, an oblong floating pontoon, formed entirely of strong iron 
plate, strengthened by transverse and longitudinal bulkheads, divid- 
ing it into twelve interior compartments, and which serve also as 
principal supports for the deck beams. From the nature of its 
structure this stage possesses great buoyancy, and it is calculated to 
contain 8,600 persons on its deck, the weight of whom would not 
sink it more than 2ft. beyond its ordinary floating immersion, 
which is about 18in. The bridge by which this commodious landing- 
stage is to be connected with the quay wall is in course of construc- 
tion, and all but completed, by Messrs, Grayson and Co., of this town. 
It is to be 150ft. long by 20ft. wide, about the same length and 
width as the bridges which connect the George’s landing-stage with 
the pier-head ; and, like the George's, the new landing-stage will be 
securely fixed in its position by strong moorings. After the launch 
Messrs. Bowdler and Chaffer, together with the gentlemen previously 
named, and several others, adjourned to the Seacombe Hotel, where 
they drank success to the new landing-stage, and several other 
toasts appropriate to the occasion, among which was “ Success to the 
Mersey River Steamboat Company,” coupled with the name of Mr. 
Jobn Wilson. In replying to the toast, Mr. Wilson adverted to the 
rapid and gratifying expansion of the commerce and the enterprise 
of Liverpool, and also to the increasing population and prosperity of 
the townships on the Cheshire side of the Mersey, which, he said, 
formed good grounds from which to anticipate a prosperous future 
for the new ferry undertaking. He concluded by proposing, in com- 
plimentary terms, “ The healths of Messrs. Bowdler and Chaffer, and 
success to them in their new and commodious building-yard.” In 
course of the proceedings, reference was made to the commendable 
liberality evinced by Mr. R. A. Macfie, in undertaking to erect, at 
his own expense, a pier and promenade at New Ferry, in connection 
with the ferry for which the new landing-stage had been con- 
structed. 

From the north-eastern district we learn that the exports from the 
Tyne last week comprised 42,521 tons of coal, 1,666 tons of coke, and 
21,580 ewt. of iron. ‘These figures show a decrease of 8,086 tons in 
the shipments of coals, but an increase of 1,162 tons in the shipments 
of coke, and of 13,630 ewt. in the shipments of iron, The new dock 
demonstration at North Shields yesterday week, to which reference 
was made in the last impression of Tae EnGinrer, passed off satis- 
factorily, notwithstanding the unpropitious state of the weather. 
The proceedings followed the course usual on such occasions, and it 
will, perhaps, be sutlicient if we append a few extracts from the 
speech delivered after the first stone had been laid by Mr. Cowen, 
chairman of the River Tyne Commissioners :—‘“ Many conflicting 
views have been held respecting this dock, as to whether it would or 
would not be a beneiit to the trading community of this important 
locality. ‘There is not now, however, in my mind, two opinions as to 
its necessity. When the ‘Lyne Commissioners, after the publication 
of the able report of their engineer in 1861, obtained Parliamentary 
powers to construct this dock, they obtained them with a view of 
doing the work, and not with a view of disappointing or deceiving 
the parties that had a right to expect it would be done. The fulfil- 
ment of this undertaking will, | believe, create a bond of union be- 
tween the various interests of the river. Without carrying out the 
provisions of the bill of 1861, I believe that this long-desired union 
could not exist. It is true, gentlemen, that the river has been 
deepened by recent operations to sn extent beyond, I believe, the 
expectations of the most sanguine. Vessels far beyond the size of 
what could at one time enter the harbour can now safely navigate 
the river; but all our improvements would have been incomplete 
without a deep-water dock at this spot. And although, gentlemen, 
there may have been some delay, delays are not slways disadvan- 
tageous or detrimental, and in this instance I think there has been 
great benefit from the delay that has taken place. If, for instance, 
this dock had been constructed at the earlier stages of the river im- 
provement, we should, in all probability, have got a lock one-half or 
one-third the magnitude of the one we have this day begun, and 
with a depth of water over the sill of only 21 or 22 ft. at high water. 
Such, however, are now the requirements of the trade that vessels 
of a much larger size than were formerly in use now come into the 
Tyne, and, indeed, all cther large rivers, It is, therefore, rendered 
necessary for us to have a depth of water in the dock far beyond 
what was contemplated in 1861. The depth of water cver the sill 
at ordinary spring tides was then contemplated at 26ft.; whereas, 
now, we don’t think we are wrong in estimating it at 28ft. or 30ft. 
Therefore, gentlemen, the delay that has taken place has been in 
that respect advantageous rather than detrimental. The commence- 
ment of a dock at an earlier period, and on a site of smaller capa- 
city, would have prevented the construction of this dock, and proved 
adrawback rather than a benefit to the Tyne.”—In connection with 
shipbuilding industry on the Tees and Wear, we may note the 
circumstance of the launch of an iron barque of 1,000 tons register, 
and about 1,500 tons measurement, from the yard of Messrs. Richard- 
son and Duck, Stockton-on-Tees. She is intended for the Black 
Ball line, and has been named the City of London. A fine iron 
ship has been launched from the yard of Messrs. G. S. Moore and 
Co., near the Bridge, Sunderland. The vessel is 621 tons register, and 
is classed Al for twelve years, the highest classification awarded to iron 
ships. She was named the Fontenaye, is intended for the East India 
trade, and is the property of Messrs. G. L. Munro and Co., merchants, 
London. An experiment, attended with disastrous results, was 
made last week at the Elswick Engine Works. It had been decided 
to apply a new invention of Mr. Syme’s to the welding of iron, the 
process consisting of the indirect application of gas instead of taking 
the heat direct from the burning coal. The gas is taken from the 
coal to a producer, which in this case was built of fire brick in the 
usual manner, and having been mixed with ordinary atmospheric air, 
is carried to the furnace in a culvert, and furnishes the degree of 
heat that may be necessary. The culvert and producer having been 
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finished, instructions were received from Mr. Syme to prepare for the | 


experimental application of his principle. 


another of the culvert, which was charged with gas, and then a 
second explosion of the producer occurred a minute or two later. 
About four or five yards of the flue were blown away, but altogether 
the damage to property was inconsiderable. Those persons who 
were assisting in the operation did not escape the effect of the ex- 
ploded gas. The foreman mason (Wm. Taylor), who was employed 
by direction of Mr. Syme, in readjusting some bricks about the 
aperture where the fire was fed with the coal, was burnt about the 
face and arms, and T. Straughan had his face severely scorched. 
Wolf sustained the severest injuries. No fatal consequences are 
apprehended. The cause of the explosion seems not to be clearly 
ascertained. 

It is stated that more of the men locked out two months ago at the 
Bowling Works have signed the declaration and returned to their 
employment. During the past week eight puddling furnaces have 
been in operation, aud it is expected that several others will be added 
during the present week. Indeed, the lock-out at Bowling is re- 
garded as fast coming to an end, though this cannot be said of the 
jock-out at Low Moor, when it is remembered that only nine 
puddling furnaces are in operation during the day only, instead of 
about thirty both night and day, in the busiest season. 

Increasing attention has been directed of late to the North York- 
shire ironfield. A proposal to occupy the immense mineral field 
lying north of the Malton and Thirsk Railway, with railways whose 
object was to reach the ironstone mines, has caused much interest. 
It is pretty certain that three if not four distinct schemes will seek 
Parliamentary sanction next session, to make railways across Ryedale 
to the ironstone valleys of the moorlands; of these, two start from 
Leeds, one (the Ryedale of session 1861-2) from Hovingham, on the 
Malton and Thirsk, and the remaining one is a direct line from 
Malton: but all aim at the accommodation of the towns of Kirby- 
Moorside and Hemsley, and the command of the moorland mineral 
yielding vales. So far, however, as the serving of the Rosedale mines 
trom the south is concerned, an important amalgamation is about 
concluded, which will secure to the North-Eastern the command of 
the traffic from these, the most important workings yet begun, and 
of the best and most accessible deposit of mineral. ‘The Rosedale 
mines are the property of Messrs. Hartas, Leeman, and Sheriff, and 
the stone is conveyed by an incline to the moor summit, thence by a 
branch of some ten miles to the North-Eastern’s Cleveland line to 
Ferryhill Ironworks, the property of Mr. Morrison, of Newcastle. 
Ilere there are three furnaces now in blast, and four others are about 
to be erected. These interests have been amalgamated as the “ Rose- 
dale and Ferryhill Iron Company,” as already stated in Tue 
ENGiIneErr. There are, however, three or four valleys yet unserved 
in which ironstone is present, and these, with the requirements of 
the two market towns—Ilemsley and Kirby—are sufficient to keep 
the schemes afloat. It is generally thought the North-Eastern Com- 
pany will fill up the district, so as to exclude competing lines. It is 
also stated that there will be two projects next session to supply the 
place of the rejected Scarborough, Whitby, and Staithes coast line. 

In the Derbyshire district the iron trade continues in a prosperous 
condition, Derbyshire iron being used in large quantities for the 
manufacture of armour plates at Sheffield. In the South Yorkshire 
district the demand for coal has fallen off during the past week, 
particularly for the home market. ‘There is, however, a full average 
sale for steam and engine coal for Lancashire. A very limited trade 
is doing in coke, and only few ovens kept going. The strike and 
lock-out continues, with but slight hope of its terminating, although 
during the week there were rumours afloat that the men at several 
collieries were going in. This turned out to be so far corrrect that at 
some of the pits a number of men were employed by the day to clear 
the roads of large quantities of coal which had fallen since the men 
had ceased working. At the Oaks Colliery nearly forty new hands 
have been imported from Nottinghamshire, and every endeavour is 
made to fill the colliery, as by so doing the lock-out would terminate, 

To turn to Scotland. At the annual meeting of the Edinburgh 
Water Company the report presented stated that the directors had 
agreed to declare a dividend of 6} per cent.—the largest dividend 
allowed by the Act. An inspection had been made of the reservoir 
and other works of the company, by Mr. Lamb and Mr. Stevenson, 
engineers, who had found them in a satisfactory state Mr. G. G. 
Bell, the chairman, mentioned in the course of some remarks that 
the company was never in a better position than at present, and that 
there was every prospect of the dividend remaining steadily at 6}. 
On the motion of Dr. Simpson, Mr. Bell, chairman, was presented 
with a testimonial, consisting of 100 guineas. At the last monthly 
sitting of the Greenock Water Trust, Provost Grieve, who presided, 
recommended that the trust should offer £170,000 to the Shaws Water 
Company for their works. The trust, the provost added, had em- 
ployed Mr, Foreman, engineer, to report on the whole works, and he 
had suggested that additions would be required to the works at an 
estimated cost of £30,000. This sum added to the purchase money 
would make a total of £200,000, which he thought could be secured 
at 4} per cent. The interest upon this sum would amount to £9,000, 
and the estimated revenue from the rates would be £9,100. The 
matter was remitted to a committee. A few weeks ago we reported 
the launch, by Messrs. J. and G. Thompson, of a new Iona, owned 
by Messrs. Hutcheson and Co., and intended, like its predecessors of 
the same name, to ply between Glasgow and Ardrishaig. The vessel 
in question is, as nearly as may be, a duplicate of the Iona No. 2, 
which occupied the station ]ast summer, but was subsequently 
sold for blockade running, and foundered in the Bristol Channel. 
We may, however, state briefly that the new steamer is 2S0ft. in 
length over all, witn a breadth of 24ft. 9in. and a depth of 9ft., the 
two former dimensions being slightly in excess of those of last year’s 
boat. Her hull is strengthened by no Jess than five water-tight 
bulkheads. The internal fittings are very elegant, and the roofs of the 
two saloons, being continued over the engine-room amidships, form a 
promenade of 180ft.in length, at an elevation of some 8ft. or 9ft. above 
the deck. The engines, constructed on the oscillating principle, are of 
185-horse power nominal. We have to correct an erroneous state- 
ment that the vessel was passed by the Mary Bowers in a “race” 
from the Tail of the Bank to Garelochhead. It appears that on the 
day in question the Iona was taken down the river for the purpose of 
adjusting her compasses. She was run under easy steam, with a 
view to ascertain that her engines were in good working order ; but 
there never was any intention of entering on a trial of speed with the 
Mary Bowers, and during the run to Garelochhead no attempt was 
made to put the Iona on her mettle. At the formal trial trip of the 
Iona, the state of the weather was by no means favourable for run- 
ning the Lights, there being a gale of wind blowing from the south- 
west, so strong as to render it almost impossible for a person to stand 
on the hurricane deck. Under these circumstances, however, the 
steamer was put to her speed after passing the Cloch, and 
was run to within a short distance of the Cumbrae, her 
engines, with a pressure of 391b., and a vacuum of between 25 and 
26, making 41 revolutions per minute. It appeared that, notwith- 
standing a good deal of zigzagging, to escape, as far as possible, the 
force of the wind, she would have made the Cumbrae Light in 48 
minutes, being only 24 minutes longer than was taken by the last 
Iona under the most favourable circumstances. The speed actually 
attained was 19% miles an hour, a rate which was generally admitted 
to be equivalent to at least 21 miles in favourable weather. A screw 
steamship, of 605 tons, named the Luzon, has been launched by 
Messrs. A. Stephen and Sons, from their yard at Kelvinhaugh. 
This fine vessel has been constructed on their principle of iron frames 
and wooden planking, is fastened with yellow metal throughout, 
and is sheathed with copper on bottom. She is to run between 
Manilla and China. She bas been built for Messrs. Ker, Bolton, 
and Co., of Glasgow, and is 14 Al. With her coppered bottom 
this steamer will be able to run for years, maintaining her 
original speed, without docking, a matter of considerable 
importance in the Eastern seas. Messrs. A. and J. Inglis, 
of Point House, have launched a screw steamer, of 330 tons, for 
Messrs. H. Bath and Sons, Swansea. As she left the ways she was 


Mr. Syme, who had | named the “ Havre.” This vessel is to be fitted by the builders with 


examined the furnaces, &c., gave instructions for some coke to be | a pair of surface condensing engines, on Mr. J. I’. Spencer's principle, 


mixed with the coal, but before his orders were executed the gas 
producer exploded, that explosion being immediately followed by 


| 


| 


and is intended for the Havre and Swansea trade. Messrs. Caird, of 
Greenock, have received orders from the Messrs. Burns to build 





another paddle wheel steamer for the Glasgow and Belfast mail 
service. A screw steamer, the Beagle, has been launched from the 
yard of Messrs. Tod and Macgregor. She has been built for the 
Messrs. Burns, to act as a tender to the Royal Mail service between 
Glasgow and Belfast, being specially fitted up for the conveyance of 
cattle both on deck and below hatches, with capacity for 
the carriage of rough cargo of every description. Avpaddle steamer, 
named the Ipojuca, has been launched from the building yard 
of Messrs. Wingate, Whiteinch. She is destined for Brazil. 
She is 540 tons builders’ measurement, is fitted with engines of 86- 
horse power, and is classed for fourteen years by the Liverpool Under- 
writers’ Association. The Ipojuca was launched with all her machi- 
nery on board. She has been built to the order of Messrs. J. and A. 
Roxburgh, of Glasgow. Messrs. Scott and Co., of Cartsdyke, have 
launched a paddle steamer, of 400 tons, named the Talisman, owned 
by a London firm, and intended for the West India trade. The 
Talisman will be fitted with engines of 120-horse power, made by the 
Greenock Foundry Co. Shortly after the launch of the Talisman, an 
iron sailing ship of 1,300 tons, named the Sam Cearns, was launched 
by the same builders. The ship is the property of Messts. Wilson, 
Chambers, and .\Co., Liverpool, and is intended for the Australian 
trade. Messrs. Scott will be able to complete the contracts which 
they have on hand in a few weeks, and it is understood that it is not 
their intention in the meantime to entertain new orders. 





METAL MARKET, 


Tne metal market continues depressed. 

RaiLs.—A fair demand, at £7 to £7 10s. per ton. 

Tin.—Banca has receded to £107, and fine Straits £105 per ton. 

= Puates,—A fair inquiry, at 233. 6d. for Coke, and Charcoal 27s. 6d. 
per box. 

Correr.—A moderate business doing, at £100 for Manufactured, and £93 
for Tile and Cake, per ton, 

LEAD maintains its position, at £21 10s, for soft English. 

544, Old Broad-street, London, E.C. Moate AND Co. 

June 29th, 1864. 
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Tue Frencu Iron Trave.—The demand for plates has been 
more animated for some time past at St. Dizier, England, in 
common with other countries, is taking large quantities of plates 
for the sheathing of ships, and other purposes. The rolling works 
which turn out plates are actively engaged, and their production is 
still extending. There is still great activity in rails, and although 
orders have not, perhaps, been quite so numerous during the last 
few weeks, works are now applying themselves to the completion 
of long-since concluded contracts. ‘I'he firmness of prices is main- 
tained, refining pig making £3 to £3 8s. per ton, according to 
quality. Casting pig makes £3 14s. to £4 4s. per ton, Nos. 6 to 1, 
with a scale of 2s. per number, while rolled iron is quoted £6 16s. 
to £7 per ton for No. 1, £7 83. to £7 12s. per ton for No. 2, and 
£8 4s. per ton for No. 3. Rails make £7 to £7 4s, per ton. Fine 
and medium plates, from two millimetres thick and upwards, have 
been quoted—first quality, £10 4s., and second quality, £9 8s. per 
ton. An augmentation of 16s. per ton is made for thicknesses be- 
tween half and one millimetre and one and two millimetres, 


Trarric Recerrts.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 18th June, on 11,308 
miles, to £651,395, and for the corresponding week of last year, on 
10,849 miles, to £585,473, showing an increase of 459 miles, and of 
£65,922 in the receipts. The gross receipts on the following four- 
teen railways amounted in the aggregate, on 7,764 miles, to £521,153, 
and for the corresponding week of 1863, on 7,566 miles, to £469,152, 
showing an increase of 198 miles and £52,000 in the receipts. The 
increase on the Caledonian amounted to £2,206; on the Great 
Eastern to £2,198; on the Great Northern to £3,763; on the Great 
Southern and Western to £26; on the Great Western to £4,208 ; 
on the Lancashire and Yorkshire to £5,620; on the London and 
North-Western to £10,296; on the London and Brighton to £29; 
on the London and South-Western to £3,995 ; on the Manchester, 
Sheffield, and Lincolnshire to £2,846; on the Midland to £5,667 ; on 
the North British to £800; on the North-Eastern to £8,285; and on 
the South-Eastern to £2,060; total, £52,000, The goods and 
miveral traffic on those lines amounted to £261,500, and for the cor- 
responding week of 1863 to 231,509, showing an increase of £29,991¢ 
The receipts for passengers, parcels, &c., amounted to £259,653, 
against £237,644, showing an increase of £22,009. The tratlic re- 
ceipts on sixty-three other lines amounted, on 3,544 miles, to 
£130,242, and for the corresponding week of Jast year, on 3,283 miles, 
to £116,320, showing an increase of 261 miles and of £13,922 in the 
receipts. The total receipts of the past week shew an increase of 
£14,728 as compared with those of the preceding week, ending the 
11th inst., and as compared with the corresponding week of last year 
a considerable increase in the traffic of the country. 

Piymourn Water Suprty.—At the last sitting of the Plymouth 
Town Council the following report was adopted from the Finance 
Committee:—" The Finance Committee have to report that the 
Water Committee are proceeding with the works authorised by the 
council, including the laying of a large main from Knackersknowle 
to the Hartley Reservoir; and the Finance Committee are making 
arrangements for raising the £5,000 which the Lords of the 
Treasury have authorised to be borrowed in the mode indicated in 
the last report of the committee upon this subject. It will be recol- 
lected that the plan of the committee consisted in vesting the water 
property in trustees upon trust for securing the repayment of the 

rincipal and interest of such sums as might be borrowed, upon 
Couto or debentures of the corporation, within the amount sanc- 
tioned by the Treasury. The Finance Committee have, how- 
ever, been impressed with the inexpediency of tying up 
so large a property as the whole of the water works for a 
sum so comparatively small as £5,000; and keeping in view 
that the council may, and in all probability will, before this 
loan is paid off, require a further advance for carrying the main to 
Plymouth or for some other improvement recommended by Mr. 
Hawksley ; and as a second mortgage or enlargement of the trust 
will be attended with expense and much practical inconvenience, 
they have agreed to recommend that a memorial be submitted to the 
Lords of the Treasury, asking for discretionary enlargement of the 
borrowing accourt to such amount as the council may think fit, 
and as may be sanctioned by the Lords Commissioners. If the 
council agree with the views of the committee they will have to 
eend a memorial to the Treasury and specify the maximum amount 
to which the borrowing power shall extend; bearing in mind that 
no loan can be contracted except on the recommendativn of the 
committee, sanctioned by a resolution of the council, aud afterwards 
authorised by the Lords Commissioners of the Treasury, who will 
be open to appeal and will receive any adverse representations on 
the subject. The committee are of opinion that the sum to be 
specified should not be less than £20,000, but they remit the decision 
as to the amount entirely to the judgment of the council.” 
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BESSEMER’S MANUFACTURE OF MALLEABLE IRON AND STEEL. 
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Tats invention, by H. Bessemer, of Queen-street-place, Cannon-street, 
relates to the manufacture of malleable iron and steel from pig or other 
carburet of iron by forcing atmospheric air into the molten metal, 
and which is now generally known as the Bessemer process. When 
steel or malleable iron is so made from pig iron, a reverberatory 
furnace has generally been employed to melt the crude metal, and 
it has been found that a loss in the original weight of metal takes 
place in such melting process, and also that some of the carbon 
present in the iron is lost, while the proportion of sulphur it contains 
is augmented. Now the first part of the improvements has for its 
object the lessening of the quantity of iron and carbon lost in the 
melting process, and also the lessening of the quantity of sv:Jphur 
absorbed, while at the same time the quantity of fuel consumed in 
the melting furnace is diminished. 

In order to carry into practical operation the first part of his 
improvements, Mr. Bessemer employs a reverberatory furnace con- 
structed in the usual manner when employed for melting pig iron, 
excepting at that endof it whichis nearest the chimney, where it is 
— with a second hearth or chamber having a flat or nearly 

orizontal bottom, through which the flames and heated products 
of combustion pass on their way to the chimney ; this chamber may, 
if desired, be a simple elongation of the bank or part on which a 
portion of the metal is to be melted, but it is preferred to separate the 
melting chamber from the second chamber by a dip in the roof, so 
as to contract the sperture leading from the first to the second 
hearth. The bed of the second hearth may, if desired, be made 
moveable on wheels, so as to facilitate the removal of the pig metal, 
and convey it to the converting vessel. 

A longitudinal section of such furnace is given in Fig. 1, where a 
is the fire-grate; b, the bed of the furnace where the molten metal 
accumulates ; and c, the bank on which the charge of pig iron 
(intended to be melted) is placed ; the additional heating chamber d 
communicates with the melting chamber by an opening at e, and 
with the chimney / by an opening at g. The chamber d extends 
downward to the floor level, so that the carriage h may be readily 
moved in and out of the heating chamber ; this carriage consists of 
an iron frame 7, mounted on four wheels, two of which are shown 
at j; the upper part of the carriage frame is recessed for the purpose 
of retaining the fire-brick floor 4, on which the metal to be heated 
is packed in such a manner as to admit of the passage of the heated 
products of combustion from the melting chamber to pass through 
or between it as shown at n, and whereby the metal placed on the 
bed & may be highly heated during the fusion of the other por- 
tion in the melting chamber. A pair of folding doors or a sliding 
door made after the manner generally used in such furnaces will 
allow the carriage to be moved in and out of the furnace when re- 
quired. If it be preferred to employ a solid bottom to the heating 
chamber, it may be made at the same level as bed &, and a smaller 
door may in that case be provided for the removal of the heated 
metal. lu this arrangement for melting and heating metal it will be 
understood that no more fuel will be necessary than is sufficient to 
melt the charge of metal on the first hearth, and also that the decar- 
bonisation and absorption of sulphur will be less in the unmelted 

ortion of the charge than it is in the portion that has undergone 
usion. From one-third to one hal 
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amount of decarbonisation has been arrived at; or the metal may 
be wholly or nearly decarbonised, and then have mixed with it a 
further portion of carburet of iron, in such quantity as will give to 
the converted inetal the degree of hardness or temper required. The 
white pig iron known as franklinite, or the white pig iron known as 
spiegel eisen, mixed with a small quantity of grey iron, containing 
from 4 to 5 per cent. of silicium, has been found most suitable for 
recarbonising the converted metal, and is now generally employed 
for that purpose. This carburetting or alloying metal may be put 
into the converting vessel in a heated aud unfused state, or in a 
melted state, as generally practised; but itshould be understood that 
the heating or melting of metal in the after part of the melting fur- 
nace to be used at or near the conclusion of the converting process 
for the purpose of recarbonising or alloying the converted metal, 
forms no part of the present invention, which, in this respect, relates 
only to the heating of a portion of the charge of metal that is in- 
tended to be put into the vessel at the commencement of the convert- 
ing process. 

It will, nevertheless, be understood that the metal heated on the 
second hearth may be of the same quality as that melted on the first 
hearth, or it may, if desired, be of some other kind or quality of 
iron, either in its crude or in a refined or partially refined state ; 
and although it is preferred to economise fuel, by heating’ the un- 
melted portion of the metal in the after part of the same furnace, by 
means of the waste heat of such melting process, as hereinbefore 
described, it will nevertheless be understood that such metal may be 
heated in any other suitable manner, or the metal forming a portion 
of the charge may, if preferred, be used in less quantity without being 
heated at all previous to its being put into the converting vessel ; in 
either case the addition of sulpbur thereto, and the loss of carbon 
therefrom, will be effected in a less degree than would result from 
the fusion of the whole charge of metal in the reverberatory furnace, 
as heretofore practised. And further, when it is desired to employ a 
carburet of iron of a cheap or inferior quality, such as is usually 
made from the black-band or argillaceous ores along with the purer 
kinds of iron, such as are obtained from spathose or hermatite ores, 
it is preferred to melt the better quality of iron in a reverberatory 
furnace, as heretofore generally practised, except in those cases 
where such fluid iron from blast furnaces can be conveniently 
obtained, and the inferior or cheaper kinds of pig iron to be mixed 
therewith is first subjected to a refining process after any of the 
methods now in use for refining crude iron, or such inferior or 
cheaper quality of iron may be purified and refined by puddling 
such metal more or less, so that it may be brought nearly or quite 
to the point of refinement where the process is generally stopped when 
making puddled steel ; or it may be carried to the extert usual when 
making wrought or malleable iron ; this puddling or partial puddling 
of the metal prior to its mixture with a carburet of iron in the con- 
verting vessel may be performed by any known mode of puddling 
mechanically; or it may be simply effected by hand labour in the 
usual way ; in either case the metal thus purified or refined is to be 
put, while in a heated state, into the converting vessel, and the rest 
of the charge, consisting of the molten carburet of iron, is then to be 
run in with it, and the process of conversiou by air proceeded with 
in the same manner as hereinbefore described, when heated pig iron 
is employed in a solid state along with the fluid metal. 

In carrying into practical operation this part of the invention, the 
inferior or cheaper kinds of iron, such as are produced from the 


metal occupying the first hearth or chamber is melted, the metal | black band ironstone, or from argillaceous and other ores of iron, 


occupying the second one will have become 
then be put intothe converting vessel while still in asolidstate, and the 
molten part of the charge be immediately run into the vessel with it ; 
the converting vessel may then be turned up, and the forcing in of at- 
mospheric air be proceeded with in the usual manuer. When steel is 


required, the process may be arrested at that stage when the desired 


highly heated, and may | may be employed in combination with other and purer carburets 


of iron in the production of steel or malleable iron of a quality 
for which such cheap or inferior iron is not so well adapted 
in its unrefined state; and although the puddling or partial 
puddling of such cheap or inferior kinds of iron may be performed 
by manual labour in the ordinary way, it will be obvious that the 
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metal may be more cheaply and advantageously refined in large 
quantities by some of the well-known arrangements of mechanical 
puddling apparatus, in which that process is effected in a revolving 
cylinder, or otherwise. It is preferred that the metal should be carried 
to about that stage of the puddling process at which it has the general 
properties of steel, or it may, if preferred, be carried on until its 
complete decarbonisation is effected. In either case it may be 
roughly balled up for convenience of removal, while still in a heated 
state, to the converting vessel; or it may, if preferred, be mixed 
with the molten iron in a loose granular state, without balling it 
up. The molten crude iron, preferred to be employed in combination 
with the puddled metal, is highly carburetted, being of the quality 
known as No. 1, since this quality of metal will furnish sufficient 
heat to melt down a considerable quantity of the puddled metal, 
especially if the latter be not entirely decarbonised, and is put into 
the converting vessel in a highly heated state, from one-fourth to 
one-half, more or less, of the puddled metal may be employed at 
the discretion of the manufacturer, but this may be much varied. 

The converting vessels mounted on axes, such as are now 
generally employed for converting crude molten iron into steel or 
into malleable iron by the Bessemer process, are generally heated 
to a very high temperature previous to running the fluid metal 
therein, and it has been the general practice to continue the com- 
bustion of fuel in the vessel during the whole or a great part 
of the time occupied in melting the charge of pig iron in a 
reverberatory furnace, which is intended to be converted therein. 
Now the object of the second part of the improvements is to econo- 
mise the fuel so employed, and at the same time to lessen the wear 
and tear of furnaces by employing the converting vessel as a heat- 
ing or melting vessel, wherein the metal to be converted may be 
highly heated while in the solid state, or be wholly or in part melted 
therein, and be, without removal from the vessel, at once converted 
into malleable iron or steel. When solid fuel is to be employed for 
this purpose a fire may be lighted in the converting vessel, and a 
moderate blast may be employed until it is well ignited, The 
carburet of iron whether in the state of pig iron or refined in an 
way, is to be thrown upon the fuel, and the blast then urged until 
the metal is very highly heated. 

This mode of heating the metal may be readily understood by 
reference to Fig. 2, which is a vertical section of a converting 
vessel, such as is now generally employed in the manufacture of 
steel. It will be perceived that the fuel m, lying over the numerons 
orifices of the tuyeres n, will be highly ignited by the powerful 
blast issuing from them, and consequently the lumps of metal 
p will acquire a very high temperature by the time the vessel 
has been sufficiently heated. It is desirable to use no more 
fuel than will suffice by its combustion to heat the vessel and the 
metal sufficiently, or there may be some difficulty in removing the 
unconsumed fuel which floats on the surface of the metal that is 
afterwards put in. When the metal is sufficiently heated the vessel 
is then to be turned into the position to receive some molten carburet 
of iron, which may then be run in from any suitable melting 
furnace, blast furnace, or ladle. When this is done any fuel still 
remaining unconsumed may be raked out at the mouth of the vessel, 
which may then be turned up, and the process of decarbonisation at 
once commenced by forcing upwards through the fluid metal atmo- 
spheric air or other gaseous matter capable of decarbonising and 
raising the temperature of the metal. When treating crude or pig 
iron that is highly carbonised, the heating of it in the converting 
vessel may be proceeded with until the sparks thrown out of the 
mouth of the vessel indicate the commencement of fusion; at this 
stage of the process the vessel may be partly turned down, so that the 
drops of fused metal will not accumulate over the orifices of 
the tuyeres, but will occupy the same part of the vessel which a 
charge of iron usually occupies when first run into the vessel. This 
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sition of the vessel and its contents is shown in vertical section at 
Pig. 3 In order to effect this fusion of the metal without any un- 
due oxidation thereof, it is preferred to divide the tuyere box, or make 
separate tuyere boxes, so that the blast of air employed to urge the 
fire may be conveyed ouly from those tuyeres that are below the fuel 
when the vessel is partly turned down, as before described. ; 

In Fig. 8 the tuyere box r is shown with a division 
plate s formed therein, so that the blast of air may be admitted 
to each compartment of the tuyere box, when necessary, by pipes 
communicating with it at ¢ and w; but wken the fusion of the metal 
commences, the vessel should be turned on its axis until it 
assumes the position shown in Fig. 3, and the supply of air 
should then be turned off bya suitable valve from the pipe ¢, and 
consequently be prevented from passing through the tuyeres »v, 
where there would be little or no fuel for it to act upon ; the commu- 
nication with the blast engine is, however, still to be kept up by 
means of the pipe u, which enters the lower part of the tuyere box, 
and admits a powerful blast through the lower set of tuyeres w, and 
will act on the fuel which will have fallen in front of these tuyeres 
somewhat into the position shown at z; the flame thus produced will 
rapidly bring about the fusion of a part or the whole of the charge 
of metal shown at y, the fused portion of which is also shown 
accumulating at Z, where it will be still subjected to the action of 
the flame and heated products of combustion, and its temperature be 
thus kept up although it is at too low a level to rise above the 
orifices of the tuyeres. As soon as the whole or a sufficient quantity 
of a charge of iron is melted, it is preferred to remove as much as 
possible of the unconsumed fuel, which will be found floating on 
the surface of the fluid metal, and pearly on a level with the mouth 
of the vessel, the fuel may be raked forward and allowed to fall out 
on to the floor of the casting pit; and if the blast be turned on at full 
pressure from the upper set of tuyeres, while ths vessel is still in 
the position shown in Fig. 3, any remaining portions of the fuel 
will be blown out of the mouth of the vessel, after which the vessel 
may be turned up and the conversion of the metal effected b 
forcing atmospheric ai into and below the surface thereof, 
as now generally pra sed, the charge of metal so treated 
being composed wholl. «f pig or refined iron, or it may be 
composed partly of cri e, pig, or other carburet of iron, and 
partly of iron that bas teen more or less refined by any known 
or adequate process previous to its being put into the converting 
vessel. The fusion of the metal may be effected by coke as much 
freed from sulphur as posible, or any purer fuel capable of giv- 
ing sufficient heat may be employed in lieu thereof, where conve- 
nient the gases from the blast furnaces may be employed, or carbonic 
oxide or carburetted hydrogen or mixtures thereoi may be employed 
to heat or melt the metal in the converting vessel in order to prepare 
such metal for conversion. No claim is made, however, for 
heating the interior of the converting vessel, by the waste gases 
of the blast furnace, or by other gaseous products when conveyed 
into the vessel by an opening made in the side of it for that purpose ; 
but jets of combustible gases and atmospheric air are couveyed 
into the vessel through the tuyeres, for the purpose of heating or 
melting in the converting vessel a portion or the whole of the 
metal that is to be converted therein. In such cases the 
tuyere box is divided in such a manner as will admit of 
streams of air and streams of gas being directed into the vessel 
through the tuyeres in such manner as to cause a complete combus- 
tion of the gases, but nevertheless capable of such regulation as will 
prevent any undue loss of metal from oxidation. Both the air and 
gases may, if desired, be employed in a heated state, and when thus 
applying gases through the tuyeres, separate communication may be 
made for them through the axes of the vessel, or a temporary com- 
munication may be established by a movable pipe in connection with 
& gasomeler. 

Wig. 4 is a vertical section of a tuyere box having a division 
plate A therein, as before referred to ; this plate is provided with a 
series of conical openings which are pleced opposite to a similar sot 
of openings formed in the upper part B* of the tuyere box B. The 
tuyeres C have an elongated part at C* which passes through the 
openings in the plate A, and is kept air tight therein by ramming 
some clay into the joint around the lower end of the tuyere. Every 
alterpate hole in the tuyere should have another hole C! made in 
it at right angles to the main passage which passes longitudinally 
through it, the bottom ends of each such passage being plugged with 
clay, whereby all such passages through the tuyere may be made to 
convey gas from the upper or gas chamber D of the tuyere box 
into the vessel, but can convey no air from the lower or air 
chamber k in consequence of the lower ends of such passages 
being plugged, while all those longitudinal passages in the tuyere 
which have no cross passage Communicating with the upper or gas 
chamber D, and are open at their lower ends, will couvey atmo- 
spheric air into the vessel. By this arrangement each tuyere will 
somewhat resemble an “ Argand” gas burner with air and gas 
issuing from alternate holes around its outer edge; a horizontal 
section view of such a tuyere is shown at Fig. 5. This mode of 
supplying air and gas in separate streams through the tuyeres into 
the vessel will produce an intense combustion, and rapidly heat or 
melt the metal therein, the quantity of air and gas supplied for this 
purpose being regulated by valves on their respective supply pipes, 
as well as by the amount of pressure under wHich the air and gas 
are supplied. 

The improvements also relate to the mode of setting tuyeres in 
convertiug vessels employed in the manufacture of malleable iron 
and steel, As now generally practised, the tuyeres project upward 
from the tuyere box into the vessel, and the spaces between them 
are filled up with a mixture of powdered “ ganister” and water 
having the consistency of batter; as much as fifteen or twenty gallons 
are sometimes used, and it has been found to occupy an inconvenient 
amount of time and expenditure of fuel to evaporate the water from 
this semi-fluid matier. Mr, Bessemer now perforates the upper 
plate of the tuyere box, and puts on it felt or some woven fabric, 
capable of allowing the water to drain through, and he prefers to 
assist the extraction of the water by means of a partial vacuum formed 
by an exbaust pump connected with the under side of the perforated 
plate, an air-tight joi t around the upper part of the tuyere box being 
made by a turned ring of metal, or by india-rubber or other suitable 
oe A small exhausting pump may be connected to the tuyere 

ox by a movable pipe, or the blast engine employed to force air into 
the metal may have the valves so arranged as to render it capable of 
acting at avy time as an exhaust pump; in either case a receiver 
should be placed on the exhaust pipe, into which the water would 
flow instead of going into the exhaust pump. 

It has hitherto been the general practice to so connect the tuyere 
box to the converting vessel as to leave a space between them for 
the free escape of air should any portion leak out by the side of the 
tuyeres, a provision which it is important to retain; when, therefore, 
it is intended to apply the principle of exhaustion to the removal of 
water from the semi-fluid materials run in between the tuyeres, the 
closing up of this space is so arranged that when the drawing-off of 
the water bas been effected the space fir the escape of air from 
leakage may again be readily opened. Fig. 6 is a vertical section 
through the tuyere box and a portion of the lower part of the 
converting vessel. 1 is the tuyere box, secured by studs 5 to the 
lower part of the converting vessel, which studs pass through the 

late 4; this plate is secured to the tuyere box at several places by 

lis. The plate 4 is perforated, and has upon it a piece of felt or 
wire gauze, or other pervious woven fabric, in which holes are cut for 
the tuyeres 6 to pass through, and which will prevent the solid 
particles of ganister or sand from passing through the perforations in 
the plate 4; although it will allow the passage of water from the 
semi-fluid mass, shown at 7, and which fills the spaces between and 
around the tuyeres ; the outside of the tuyere box is turned truly to 
fit the inside of the ring at metal 8, The upper part of this rivg is 
made true, or it may be covered with some elastic material, so as to 
make a nearly close or air-tight joint with the plate 4; there are ver- 
tical ribs at intervals formed around the inside of the upper part of 
the ring 8, so as to guide it up and down steadily on the outside of 
the tuyere box, aud which ribs do not obstruct ‘the communication 
between the space 10 and the annular space 9 which surrounds the 





tuyere box, and into which space a pipe 11 is fitted; this pipe may 
be unscrewed so soon as the withdrawal of the water is effected. 
The ring 8, when in use, is forced upward in contact with the 
plate 4 by several screws 12, which pass through lugs 13 cast on 
the tuyere box ; the withdrawal of these screws will allow the ring 
8 to sink down on to the lugs 13, and again open tiie space 10, so 
that any air that may leak from the tuyere box around the tuyeres 
may escape freely. 

The loss of time occasioned by the drying of tuyeres set in the 
manner herein firstly described will be for the most part prevented by 
providing several tuyere boxes or tuyere plates, through which the 
tuyeres project; a raised conical ring is to be placed around them, 
and the spaces between the tuyeres rammed up with ground ganister 
or other material, and then baked dry. The ring is then removed, 
and in that dry state they may be put into the vessel, a hoop of 
iron or a ring of betobweek around the lower part of the 
vessel defining the size of the opening left by the removal of a set 
of worn out tuyeres. It is preferred to make this opening of such 
a size as will admit the set of dried tuyeres very freely, and leave a 
space of one or two inches around them, which may be filled with 
“ ganister” mixed with water run in from the top, or preferably by 
an opening on the outside of the vessel, or with dry sand or other 
material. 

Fig. 7 is a section of a tuyere box and the lower part of the con- 
verting vessel, so arranged as to carry out this part of the invention, 
the tuyere box, having the tuyeres built up and ready for looting 
into the vessel, is shown in elevation at Fig. 8. The tuyere box 
is, as usual, provided with a plate H, with an interval for the escape 
of air in case of leakage; to the plete H, a conical ring of thin 
iron I is fixed, and serves to retain the material which occupies 
the space between and around the tuyeres. This material, which 
consists generally of ground ganister moistened with water, is to 
be rammed into the space included within the ring I, and is also to 
be carried up at the same angle as high as the top end of the tuyeres, 
and it may then be slowly dried or baked; when inserted in the 
lower part of the vessel a space J will be left, which is to be filled 
with a semi-liquid mixture of ganister and water, which may be run 
in in the way generally practised when setting tuyeres; the water 
from this small portion will soon be absorbed by the dry surround- 
ing materials, and the vessel will thus, in a short time, be in a con- 
dition suitable for the converting process; when worn out the 
whole mass, shown in Fig. 8,can be removed. The conical ring K, 
shown in section at Fig. 7, and bolted to the lower part of the 
vessel, will determine the line of separation of the materials when 
the tuyere box is removed. 

The tuyeres used in the manner hereinbefore described some- 
times break transversely, and the air getting into the crack forces 
the upper end of the tuyere into the metal, and causes the lower part 
of the tuyere to quickly wear away. ‘To prevent this a somewhat 
larger hole is made in the centre of the tuyere, roughened or corru- 
ga ed throughout its length ; into this is inserted an iron bolt or rod, 
also roughened or formed with rings on its surface, Some cement 
is poured into the space formed between it and the inside of the 
tuyere hole, so that the tuyere may be effectually held in place, even 
if a fracture should take place, A longitudinal section of a tuyere 
so constructed is shown at Fig. 9, where N, N, show the air 
passages, and P the corrugated or ribbed iron rod or bolt put into 
the corrugated central opening, and then run in with a mixture 
of Portland cement aud ground fire-brick, or with other suitable 
cement. 

In the manufacture of malleable iron and steel from crude 
iron, or from refined or partially relined iron, by forcing atmo- 
spheric air into and below the surface of the fluid metal the air 
has hitherto been simply conveyed from the blast engine or air 
vessel, in a cold or in a heated state, direct into the converting vessel 
without otherwise altering the properties or gaseous constituents 
of the air so employed, excepting in those cases where steam has 
been mixed therewith ; but Mr, Bessemer has found that the molten 
iron, and the substances incorporated therewith, may be acted upon 
more or less advantageously by charging or impregnating the air 


with the vapours of acids, alkaline or saline fluids, or hydrocarbons, | 


or by passing the air through or between any solid substances capable 
of vaporising or in part vaporisivg or altering the properties of 
the air with a view to act upon or combine with the substances 
present in the crude metal, and thus further refine, purify, or im- 
prove its quality, the air and the fluid or solid substances among 
which it is passed being either in a cold or in a heated state, as may 
be found preferable. Jn carrying this system into practical opera- 
tion it is preferred to line the lower part of the air receiver, which is 
in communication with the blast engine, with lead or with pottery- 
ware, or with other substances not easily destroyed by the fluids to 
be employed therein, the air from the blast engine being conveyed 
through perforatious situated below the surface of such fluid, and 
being allowed to bubble up through it, and thus become more or less 
altered in its properties and chemical constituents prior to its pas- 
sage through the tuyeres into the molten metal. 





LAW INTELLIGENCE. 


VICE.CHANCELLORS’ COURTS, June 30. 
(Before Vice- Chancellor Sir W. P. Wooo.) 
SIMPSON V. HOLLIDAY (MAGENTA DYE), 

Tue trial of this patent case, which has been suspended for some 
days, was again resumed. As bas been already stated, the plaintiffs, 
Messrs. Simpson, Maule, and Nicholson, manufacturing chemists, 
of the Atlas Works, Newington, are assignees for Messrs. Hands, 
of Birmingham, of a patent for “improvements in the preparation 
of red and purple dyes,” obtained by Dr. Medlock, in January, 1860, 
and the present proceedings are taken for the pzrpose of establish- 
ing the validity of the patent, and restraining the infringement 
alleged to have been committed by the defendant. The marvellous 
colouring properties of “aniline,” a chemical substance obtained 
principally, but not exclusively, by distillation from coal tar, and so 
called from “anile” the Portuguese word for indigo, although for 
some time recognised in science, have not been developed so as to 
become practically useful until very recently. From 1856, however, 
when Mr, Perkin took out his patent for obtaining a violet or 





* mauve” dye from aniline, the subject has attracted great attention | 


both in this country and on the Continent. Various experiments 
were made with differing success, the general principle being the 


application of some oxydising agent upon aniline. In addition to | 


violet dyes, the crimson cvlouring principle has been obtained, by 
treating aniline with various agents, such as tetrachloride of carbon, 
tetrachloride of tin (MM. Rénard, freres, Lyons), with nitrate of mer- 
cury (Gesber Keller’s process), and with nitric acid (Lauth and De 
Pouilly’s process ) ln addition to these investigations ou the Continent, 


most of them made in 1839, experiments were being about the sametime | 


largely carried on by chemists in Eugland, many of whom obtained 
patents. In January, 1860, Dr. Medlock obtained his patent, the 
principle of which consists in heating aniline with arsenic acid so as 
to form an arseniate of aniline, and then decomposing such arseniate 
of aniline into crimson or “ magenta’ dye. Almost simultaneously 
with Medlock’s patent, Mr. Nicholson, one of the plaintiffs in the 
preseut suit, filed a provisional specification for obtaining the colour- 
ing matter by taking a solution of arsenic acid in combiuation with 
aniline, and subjecting the mixture to a certain treatment. Upon 
hearing, however, that Medlock had already taken out a patent for 
obtaining red colour by the application of arsenic acid, Nicholson 
abandoved his own patent, and determined to purchase that of Med- 
lock, which he did in October, 1860, for £2,000. We should state 
that in May, 1860, Messrs. De Laire and Girard obtained a patent 
for the production of “red and violet colouring matter,” by mixing 
arsenic acid with water, adding aniline, and heating the homoge- 
neous mass at a low fire, the claim being like that of Medlock, for 
the use of arsenic acid for converting aniline into colouring matter. 
The defendant Holiday, who was a manufacturing chemist at Hud- 
dersfield, had made and sold “magenta” dye by what was admittedly 
De Laire and Girard’s process, and, as the plaintiffs alleged, in in- 
fringement of Mediock’s patent. 


| The bill was filed to restrain such alleged infringement, and the 
case now came on for trial on issues raising questions as to the 
novelty and originality of Medlock’s patent, sufficiency of specifica- 
tion, practical utility, and infringement by the defendant. 

The defendant denied infringement, denied novelty, originality, or 
utility in Medlock’s process, and asserted that the specification was 
a and ambiguous, and would not produce the results 

ed. 

Medlock’s specitivation, u; i i 
turned re as follows lon, pon the construction of which the case 

“TI mix aniline with dry arsenic acid, and allow the mixtur 

stend for some time; or 1 accelerate the operation by heating # im 
or near to, its boiling point until it assumes a rich purple colour, 
and then I mix it with boiling water and allow the mixture to cool: 
when cold it is filtered or decanted. The aqueous solution which 
passes through the filter contains a red coldering matter or dye 
while @ tarry substance remains on the filter. This tarry substance, 
dissolved in alcohol, methylated spirit, or other suitabic spirit, fur- 
nishes a purple dye. These solutions of colouring matter ma be 
used at once in the process of dyeing, concentrated or luted 
according to the tints required. The mixture of aniline and arsenic 
acid after being heated may be allowed to cool, and then form a 
paste which may be preserved ; when required for use it is mixed 
with boiling water and treated as above described. I have found 
that the proportion of two parts by weight of aniline to one part by 
weight of arsenic acid yields a good result, but I do not confine my- 
self to that proportion, as it admits of variation. What 1 claim is 
the manufacture or preparation of red and purple dyes by treating 
aniline with arsenic acid, as hereinbefore described.” 
In reference to this specification the two important words which 
are printed in italics it was admitted, on all hands, that perfectly 
“anbydrous” arsenic acid, or acid free from all element of 
moisture, would not produce the effect described, and the con. 
_ was almost entirely confined to the meeving of the word 
« dry.” 

The defendant’s contention was shortly as follows :— 

1. That “dry ” arsenic acid meant “anhydrous” arsenic acid, 

2. That if “dry” arsenic acid included hydrated as well as an- 
hydrous acid the patent would be equally bad from not indicating 
| that which would, and that which would not, succeed. 
| 8, Thatif “dry” meant “ hydrated” only the patent would also 

be bad, as the degree of hydration was left uncertain. 
| 4, The claim was for a double process, “ or I accelerate,” 
&c., and that, as the mixture without the application of heat would 
not produce colour, the specification was ambiguous, would mislead 
operators. and, therefore, rendered the patent bad. 

The evidence occupied the court for five days; and among 
the scientific witnesses were Drs. Hoffman, W. A. Miller, A. 8. 
Taylor, Letheby, Odling, Frankland, Professor Abel, Mr. Dugald 
Campbell, &c. 

The following is a short outline of the more material points of the 
evidence :— 

On behalf of the plaintiffs the evidence was directed to this—that 
‘dry arsenic acid” meant arsenic acid dry to the touch, but contain- 
ing a certain quantity (from 10 to 13 percent.) of water of hydra- 
tion, and in illustration of the expression, “ dry” lime containing 
39 per cent. of water, dry alum containing more than 50 per cent. 
of water, dry soda, &c., were instanced ; that perfectly “ anhydrous” 
arsenic acid was scarcely known, and was certainty not sold as an 
article of commerce in 1560 at the date of Medlock’s patent ; and that 
the presence of water, in addition to the water of hydration con- 
tained in the dry arsenic acid, so far from assisting to produce 
colour, retarded the process. Evidence was also given for the pur- 
pose of showing that an operator of ordinary intelligence would not 
be misled by the terms of the specification, but could without any 
other assistance produce the results therein described, and that those 
results pena oA brilliancy of colour (samples being produced in 
court), simplicity and ease in operation, with cheapness in produc- 
tion to an extent hitherto unknown. 

The evidence on behalf of the defence was directed towards con- 
tradicting the theory as to the use of the term “ dry” propounded by 
| the plaintiffs, and establishing the proposition that “dry” and 
|“ anhydrous” were convertible terms in chemistry, and generally 
| for the purpose of showing that by following Medlock’s specification 
| strictly no colour whatever, much less a brilliant crimson, could be 

produced, and that the employment of arsenic acid ia a state of sois- 
| tion, or, in other words, the addition and presence of water during 
| the operation, according to De Laire and Girard’s process, was 
| necessary for obtaining a successful result. 

Sir Fitzroy Kelly, Q.C., Mr. Grove, QC., Mr. Bovill, QC., Mr. 
Giffard, Q.C., Mr. J. A. Russell, and Mr. Drewry, (Sir Hugh Cairns, 
Q.C., with them), were for the plaintiffs; Mr. Rolt, Q.C, Mr. Hind- 

/march, Q.C.,Mr. Bevir, and Mr. J. C. F. Day, were for the de- 
fendant. 
| Mr. Grove, QC., was heard in reply. 

The Vice-Chancellor said that in a case of so great importance 
he should wish to refresh his memory by again reading through 
! 








the evidence, and that he would give judgment on an early day. 





VICE-CHANCELLOR'S COURT, Juty 2. 
(Before Vice Chancellor Sir W. P. Woon ) 
THE ABERYSTWITH AND WELSH COAST RAILWAY COMPANY V. PIERCY 
AND OFHERS. 

This was a demurrer to a bill filed by the above-mentioned com- 
pany for the purpose of obtaining relief under the following cir- 
cumstances. ‘he defendants, Messrs. Piercy, were employed as 
engineers of the company, and also of several other railway com- 
panies forming the Welsh system of railways, by Mr. Savin a 
railway contractor, who had uadertaken to construct the lines 
authorised by the acts of the plaintiffs and the other companies, and 
also to provide the necessary funds and act as paymaster. Various 
sums had been paid by Savin to Messrs. Piercy on account of their 
services as engineers, so as, according to the allegation in the bill, to 
discharge the plaintiffs from all liability to them, and leave a balance 
due from the Piercys. Messrs. Piercy, however, had receutly com- 
menced an action against the plaintiffs for £46,660, which they claimed 
as due to them for their services as engineers, on the allegation that the 
payments made by Savin were on benalf of the othercompanies, for 
whom they (Messrs. Piercy) had acted as engineers as much as op 
behalf of the plaintiffs, and that they were eutitled to appropriate 
| such payments to the debts due from the other companies, and rather 

than to that originally due from the plaintiffs. Uuder these circum- 
| stances the plaintiffs had filed their bill against the Piercys, the other 

companies (for whom the Piercys had acted), and Savin, to obtain 
| a declaration tiat the Piercys were not at liberty to appropriate the 
| moneys paid to them by Savin, so as to attribute no part of such 
; payments to the moneys due to them from the plaiutiffs, and to 
| obtain consequential relief on the footing of this declaration. The 
| bill also sought to restrain the Piereys from proceeding with their 
action against the plaintiffs. ‘I'o this bill the several defendants had 
demurred for want of equity and multifariousness. 

Mr. Rolt, Q.C., Mr. Daniel, Q.C., Mr. Giffard, Q.C., Mr. J. Hinde 
Palmer, Q.C., Mr. Bovill, Mr. W. Forster, and Mr. Hardy appeared 
in support of the demurrers, but were stopped. 

Mr. Willcock, Q.C., and Mr. E, Kay were heard in support of the 


bill. 

The Vice-Chancellor said that the demurrers must be allowed. 
Every point raised by the bill could be taken by the plaintiffs by 
want of defence to the proceedings at law, and the question of 
appropriation was one which constantly arose at common law, and 
with which those courts were fully competent to deal. The case 
was something similar to that of an agent who had been employed 
to manage the estates of several country gentlemen residing in one 
neighbourhood. It would be preposterous that all the other em- 
ployers should be drawn into a Chancery suit simply because 
disputes arose between the agent and one of those employers as to 
the mode of payment, amount of work and labour, &. The 
demurrers must, therefore, be allowed both for want of equity—as it 
was open to the plaintiffs to raise the present question in the pro- 
' ceedings at law—and also on the ground of multifariousness. 
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Jury 8, 1864. 


THE SCHOOL OF NAVAL ARCHITECTURE, 


Thursday week Mr. Augustus Smith rose in the House of 
Pe. Bn. to = a resolution on the subject of the School of 
Naval Architecture. He said it would be in the recollection of the 
House that on the discussion of the Navy Estimates a vote was = 
with reference to the proposed school, and that he, with - oad 
members, objected, not to the establishment of such a school, for 
which he believed there were cogent reasons, but to the place in 
which it was intended to locate it. Since then he had made exer- 
tions at different times to get certain papers, especially a eens 
by Sir W. Snow Harris, which had been submitted to the Admiralty, 
laid upon the table of the 
Secretary to the Admiralty 


objected on the ground that it was the 
production of a private person, avd ought not rd er to 
public expense. Certain documents, however, tally 5 ath 
the table, whick, though exceedingly incomplete, fully coufirme the 
objections to the establishment of the school at South Kensington. 
The rigtt hon. gentleman the member for Droitwitch had taken 
credit to himself for having been the first to propose this scheme to 
the Admiralty ; but on looking back to the papers he found that the 
first document on the subject was from the noble lord the Secretary 
of the Admiralty, and was dated January 13th, while the paper 
transmitted by the right hon. baronet was dated the 12th of March 
following. But the right hon. baronet probably intended to refer to 
what bad taken place in the Institution of Naval Architects, of 
which he was presient, and before which a paper was read last 

ear by Mr. Scott Russell, with reference to the establishment of 
such a school. He must do Mr. Scott Russell the justice to ray 
that it was to him the scheme was justly to be ascribed. Last March 
twelve months Mr. Scott Russell read a paper to the Institution of 
Naval Architects in which he pointed out what had been done in 
France in the matter,aud expressed an opinion that such a school, if 
established at all, ought to be in this metropolis. But if hon. members 
considered what the Polytechnique was, and the difference between 
it and the Museum at South Kensington, they would see that there 
were u0 grounds whatever for establishing such a school at the latter 

Jace. A report was subsequently made to the same institution by 
Dr. Woolley, in which he a leged that there were thirteen grounds 
upon which the school ought to be established. Dr. Woolley said 
that half the time, or three days in the week, would be devoted to 
the study of the theory, and three other days to the practical appli- 
cation of the science. Dr. Woolley went on to say that that principle 
would be preserved in the new school at Kensington, but with this 
important difference, that the time devoted to the practical study of 
shipbuildizg at the dockyards would be six months in the year, and 
that for the remaining six months scientific instruction would be 
given at the school in London. He certainly did not think that 
arraugement at all advantageous, aud he feared that the students 
would, in the six months during which they were practically work 
ing in the shipyards, forget a great deal of what they had previ- 
ously learnt from lectures in the school. In like manner he felt 
that students could not properly follow upa practical study of ship- 
building if they were taken away from it every six months, As this 
scheme, drawn up by a committee of the Institute of Naval Archi- 
tects, was presented to the Admiralty by the right hon. gentleman, 
the member for Droitwich, he should like to be informed who the 
gentlemen forming that committee were, because a great deal must 
depend on the degree of authority which would attach to their 
names. All the inquiries which he had made confirmed his former 
statement, that most of the necessary scientific instruction was at 
present given at the dockyards, and he could not understand why it 
should be proposed to create a new establishment in a place perfectly 
unsuited tor the purpose. There were buildings at Portsmouth now 
standing comparatively idle, which were intended for the accommo- 
dation of students, and which cost £35,000, and yet that House 
would be called on to spend a large sum of money for the erection 
of other buildings at South Keusington, where naval officers could 
not conveniently attend the course of instruction, The whole of the 
salaries would amount to £7,000 a year, and he should like to know 
whether they would be paid during the whole or ouly during the 
half year. There were to be, be understoud, only eight shipwrights 
and eight engineer students, with probably half a dozen pri- 
vate pupils ; and he submitted that there was no justifica- 
tion tor the establishment of such a large and costly new 
siaff for twenty-two students, more especially as they had a sufli- 
cient stuff already in the dockyards. The whole expenses of the 
former Schoo! of Naval Architecture did not exceed £2,000 a year, 
and it was given up because there were not enough opeuings for the 
pupils who were educated there. At South Kensington there was 
no educational staff suited to give lectures, as the noble lord had 
led them to believe. He was not aware of any branch of instruc- 
tion which could not be given at Ports uouth, with perhaps a little 
additional assistance, as well as, if not better than, at South Ken- 
sington. He hoped the noble and gallant lord would te] them 
whether the scheme had undergone examiuation at the Treasury as 
well as at the Admiraity. ‘I'he school ought to be established where 
there could be daily instruction in all the different practical opera- 
tions of shipbuilding. It was very important that students should 
have the opporiunity of watching the construction of a vessel, not 
for detached periods, but covtinuously, from beginning to end. 
That could nt be done under the system now proposed. He 
maintained that, whether or not South Kepsington would, as was 
alleged, inspire students with “a sense of the beautiful,” it would 
not yive adequate facilities for the inspection of machinery such as 
would be affurded at a dockyard, Tue hou, member concluded by 
moving “ That the new School of Naval Architecture ougbt to be 
established in immediate connection with one of the chief naval 
arsenals, where the students may bave, together with scientific 
lectures of a high order, the benetit of regular, progressive, and cou- 
tinuous instruction in every brauch of practical shipbuilding, as 
well as constant opportunities of inspecting and studying steam and 
other machinery, the varied armaments, and numerous operatious 
carried out in tue docking, titting out, and working of every species 
of vessel embraced by the royal navy; and further, that the South 
Kensington establishments and museums are altogether wanting in 
the educational staff and meaus of practical application indispensable 
for such school.” 

Sir J. Pakington agreed with the hon. gentleman as to the great 
importauce to our naval interests that there should be established a 
good scientific school for the education of naval architects. The 
hon. gentleman seemed to doubt whetber the Government had 
acted wisely in deciding that the proposed school should be esta- 
blished in the metropolis instead of at one of our naval arsenals. 
He did not share the doubt of the hon. member on that point, but 
in justice to himself and others he was bound to say that in the 
course of his speech the hon. gentleman had fallen into several 
misapprehensious with respect to the part which he had taken in 
framing and promoting the scheme. Neither iv thai House nor 
elsewhere had he ever taken credit to himself for the establishment 
of the school. He did not presume to be competent to express a 
satisfactory opinion upon the various scientific questions involved, 
and if he had taken a rather active part in the transactions con- 
nected with the establishment of the school, he had done so solely 
in his capacity of president of the Institute of Naval Architects. 
What really led to the establishment of the school was a most able 
paper drawn up by Mr. Scott Russell, and read by him to the annual 
meeting of the Institute of Naval Architects as far back as March, 
1863. The shipbuilders present on that occasion were much struck 
by the statements which the paper contained; but their attention 
was particularly attracted by the allegation of Mr. Russell, that he 
and other builders had been obliged to send their sons to France in 
order to be properly instructed in naval architecture. Iu conse- 


quence of that remarkable statement the council of the Institute 
took the whole subject into their consideration, and the result 
of their deliberations was that they requested him, as their 
presidert, to enter into communication with the Admiralty, ex- 
pressing their belief, in which he shared, that the best plan for 
the interests of the country would be to establish the proposed 
School of Naval Architecture on such a footing that it might 





House; but the noble and gallant lord the | 








be beneficial both to the royal navy and to the mercantile 
marine. Acting on the request of the council, he had several 
interviews with the Duke of Somerset, and with the noble lord the 


Secretary to the Admiralty, and he would not be doing justice to | 


them, if he did not acknowledge the frank and cordial manner in 
which they entered into the scheme, and evinced their readiness to 
meet the views of the merchant service as represented by the 
Institute of Naval Architects. The hon. member had cited the 
authority of Sir Snow Harris in favour of the establishment of the 
school, not in the metropolis, but in one of our great arsenals. He 
had a great respect for Sir Snow Harris, but could not occur in his 
view. It might be all very well, if a school of naval architecture 
solely for the benefit of the royal navy were in question, to establish 
it, as before, at one of our arsenals; but the proposed school was to 
serve the interests of the mercautile marine as well as those of the 
royal navy, and for such an institution one of our arsenals would 
not be a convenient site. The hon. 
revival of the old school at Portsmouth. He admitted that 
the late Sir James Graham never made a greater mistake 
than when he abolished, instead of altering and improving, 
the Portsmouth school; but the great objection to that institution 
was that, though capable of beiug made an eflicient aid to the royal 
navy, it was not fitted, from its site, to confer the smallest benefit 
on the mercantile marine. The hon. member wished to know who 
drew up the scheme for the proposed school. In reply he had to 
state that the whole subject was, first of all, considered by the 
council of the Institute of Naval Architects ; that the council then 
appointed a committee to go into the details, and that, as the hon. 
gentleman would see by glancing at the names, the scheme was 
framed by the most eminent men in the shipbuilding profession. 
He would not say there was not an eminent man connected with 
the mercantile marine who did not approve the whole plan; but he 
had not heard of any gentleman of eminence as a shipbuilder who 
had expressed any dissent from the arrangement which had been 
made; and he submitted that, when the Admiralty authorities, and 
ihe great body of the merchant service, were fouud concurring in a 
scheme, the fair inference was that no great objection could be taken 
to it. For his own part he believed that, whether as regarded the 
interests of the royal navy, or those of the mercantile marine, the 
best arrangement had been adopted, and that the Government 
had come to a wise decision in resolving to establish the school 
in the metropolis, where there were greater facilities for sciex- 
tific instruction than could be found in any other part of the 
country. 

Lord C. Paget had only a very few words to add to the remarks 
of the right hon. baronet. Ia the opinion of wr. Woolley, whose 
valuable services were about to be transferred to the Admiralty from 
the department of science and art, there existed at none of the 
naval purts either instructors or any of the appliances necessary for 
a good school of naval architecture. He supposed the hon. gentle- 
mau would not demur to the opinion of so eminent an authority as 
Dr. Woolley. The hon. gentleman thought it was desirable to com- 
bine the theoretical with the practical instruction. Oa that point 
Dr. Woolley said that at South Kensington the services of the most 
eminent lecturers in the subsidiary sciences of chemistry, metallurgy, 
physics, and practical mechanics, were already secured, while com- 
peteut instructors in the sciences more immediately professional were 
more readily obtainable there than elsewhere. He also said that the 
principle of devoting one-half of the time of the pupils to instruction 
in the theory, and the other half to instruction in the practice of 
their profession, would be kept intact in the newschool. Mr. Scott 
Russell, whose very admirable pxper had been referred to by the 
right hon. baronet opposite, after adverting to the immense advan- 
tages which the French’ possessed in their naval school at Paris, 
which was a long way from any dockyard, and to which Euglish 
shipbuilders sent their sons, said they should ask the Government 
to allow the young men to come to London without forfeiting their 
pay, in order to attend the college; and that in the dock- 
yards there was now a preliminary training given for the higher 
instruction which should be obtained at the institution in 
London. There were not the meaus in our dockyards of giving the 
high-class education that was required for naval architects, 
The hon. member said that acorrect account of the cost of the school 
had not been given to the House; but in a paper which had been 
laid on the table at the hon. gentleman's desire, there was a detailed 
estimate of the whole cost of the college, and also of the allowance 
to the young men, which estimate was a correct one as far as their 
knowledge went. Many persons supposed that the school would 
become self-supporting. All the scientific talent of the country, 
with the exception of Sir Snow Harris (for whom he had the 
highest respect, but who was not an authority on that matter), and 
all the shipbuilders, whether connected with the Admiralty or with 
private yards, with whom he had been in communication, were ex- 
tremely satisfied with the proposed school, and entertained the 
greatest hopes of its success. He trusted, therefore, that the hon. 
member would not persist in opposing the school. They had taken 
the lecture rooms at Kensington on economical grounds. Those 
rooms might be capable of improvement, but they were already 
used for tie Department of Sciznce and Art, and there was no doubt 
that they were adapted for the purpose in view. 

Mr. Augustus Smith's motion was then withdrawn. 





Forrten ANd CotontaL Jorrinas.—The Baltic Gazette, published 
at Stettin, states that two corvettes under Portuguese colours are 
expected at Bremerhafen. These corvettes were built in France for 
the American Confederate States, and were purchased by the 
Prussian Government. These vessels are 25{[t. longer than the 
Prussian screw corvette Vineta. They are of 500-horses’ power, 
and are to carry each 14 rifled 48-pounders. They are equal to 
14 knots an hour, and are to be called Victoria and Augusta. An 
iron plated frigate, carryins Armstrong guns, is likewise expected 
from France ; she is built after the most approved model, and has 
Lwo screws. 

Cannon-streET Station —As in the case of the Charing-cross 
terminus and station, the hotel will be built over the booking- 
offices of the railway. It will front Cannon-street, and will have 
Dowgate-hil] for its western boundary. The station will be thrown 


member called for the | 


| has been recently altered. 





back a distance of 80ft. from Cannon-street, the space in front | 


being left open as a forecourt, similar to the plan of the Charing- 
cross station. The booking-oflices of the railway are to be arranged 


in a similar manner to those of the larger Coutinental railway | 


stations. 


The ticket-offices will all be under one roof,in a large | 


handsome hall, the offices for the ma‘n and other lines being kept | 


separate, but each having direct meaus of communication with the 
particular trains required, 
there will be a bar for light refreshments, and there will be access 
from the platform to a large hall below the booking offices to be 
used as a restaurant. The windows of this hall will look on to 
Dowgate-hill, which will be widened into a street of 50ft. in width. 
It is proposed in the mauagement of the refreshment department 
to introduce something like the Continental system, and, at all 
eveuts, to provide something different from the inevitable pork pie, 
stale pastry, and indigestible buns which at present nauseate the 
traveller in England. The hotel, with the station, will be in the 
Italian style, treated somewhat after the manner of the Renaissance, 
with high roof and towers at each end of the building. The build- 
ing, which is to consist of four storeys and an attic floor, will be con- 


In connexion with the booking-offives | 


structed of white brick, relieved with dressings of terra cotta, cement, | 


and stone. The great feature of the interior will be a handsome 
hall, 100ft. in length, 40ft. in width, and 40ft. in height. This 


noble apartment will be suitable for holding large meetings, public | 


dinners, balls, and other purposes for which large rooms in so 
central and convenient a part of the City are in demand. The windows 
of the hall will overlook the station. There will be numerous 
smaller rooms adapted for meetings, sales, committees, and private 
dinner parties. ‘The upper part of the hotel will be provided with 
about forty bed-rooms. The designs of the hotel and the arrange- 
ments of the booking-offices have been prepared by Mr. E, M. Barry, 
who is also the architect of the Charing-cross Hotel. 





Navy anp OrpNance Marrers, — The paddle-wheel steamer, 
Terrible, 21,800 horses power and 1,850 tons, the largest paddle- 
wheel steamer in the British navy, having been upwards of two 
years in dock undergoing a most extensive repair, has been undccked, 
and is now being fitted for the Chatham steam reserve in readiness 
for immediate commission. During the time she has been in the 
shipwrights’ hands she has been almost entirely re-built. The 
Terrible will, as soon as completed, join the Channel fleet before 
proceeding on particular service. Increased activity now prevails 
at the gun factories’ department of Woolwich Arsenal, and a large 
number of heavy guns are being got ready for the naval service. 
From a return made by the storekeeper’s department, it appears that 
immense stores of rifled ordnance shot, shell, and every description 
of warlike munitions, are now available for immediate shipment if 
required. 

Eeypr.—A prospectus has been issued by the Egyptian Commer- 
cial and Trading Company of an undertaking to facilitate the pro- 
gress of agriculture in Egypt. It is to be called the Société Agricole 
et Industrielle, with a capital of £1,000,000 in shares of €20, The 
board of direction is well composed, so as to combine Egyptian, 
Turkish, Dutch, French, and English influence, and the principal 
object is to promote the application of steam power for the purposes 
of irrigation in lieu of the expensive, primitive, and waste- 
ful mode at present in use. At the same time the com- 
pany will follow up the enlightened policy successfully 
inaugurated by the Viceroy, of encouraging the economy 
of manual labour by the introduction of improved agri- 
cultural implements, The extent of ground under cultiva- 
tion in Egypt is estimated at 4,/00,000 acres, and this, with- 
out any increase of the present population of 5,100,000 souls, could 
be doubled by the application of modern improvements, such 
improvements being rendered more than ever essential by the 
effects of the recent mortality in cattle and the hizh profits to be 
obtained by cotton cultivation. According to engine»ring calcula~ 
tions the expense of a steam pump is only about one-fourth of that 
for the construction of the irrigat on machine hitherto in use, 
while the annual cost of working is about one-half. 

TRADE Marks.—There have been some very curions cases con- 
nected with the imitation of trade marks, regarding wh ch the law 
Mr. Cruwshay, the great ironmaster, 
marked his iron with ‘*W. Crawshay,” or “W. C.,” enclosed in a 
ring. In 1827 he observe! on a wharf some bars of iron which, at 
fir-t sight, he firmly believed to be his own, but which, on closer 
examination, he found to be “ W. O.,” enclosed inaring. Me found 
that this iron, intended for a foreign market~the Turkish, we be- 
lieve—was commonly sold as Crawshay’s iron, Although the mark 
was not precisely similar, yet the “O” substituted for the *C,” 
made it a very close and colourable imitation. It was not, however, 
legally proved that it was an intentional imitation, though there can 
be little doubt of it. As for the number of imitations of Bass’s Pale 
Ale, Clicquot’s Champagne, Farina’s Eau de Cologne, Zara's Mara- 
schino, &e., they are incalculable. A case his recently been de- 
cided in the French Courts on Mdme. Clicquot's Champagne, which 
should render those who sell it cautious. Lhe same style of imita- 
tion goes on with LL Whiskey and Dunville’s “ V. R.,” both of 
which are often imitated. The iron trade especially are victims in 
foreign markets of fraudulent imitations, and within a few months 
the piano manufacturers, Collard end Collard, have been loudly com- 
plaining of colourable imitations of their plates. Indeed, we saw one 
of the false instruments—not at all a bad one, however—and it re- 
quired a very near and close inspection to see that it was not © Col- 
lard and Vollard.” Erard is also imitated, but net so frequently as 
Collard or Broadwood. If Shettield were questioned on this subject, 
that thriving town could tell some queer stories ot such fraudulent 
imitations of trade marks, and printers could tell some odd stories of 
printing lab-ls for packets and bottles. Now, a man’s mark on the 
article he manufactures is just as much his property as the article 
itself, and if we want Bass’s ale, we should not get Brown’s or John- 
son’s, whether it be as good or not. Nor should a chemist put us off 
with a scent of his own devising when we want Farina’s Evu de 
Cologne, nor a glover delude us into buying worthless gloves by 
stamping them with the name of “ Dent.” Whether it be starch or 
thread, iron or gold, if we buy it, we should get what it really pro- 
fesse3 to be, and we have no doubt that a few striking examples 
under the new and improved luw will have the effect of deterring 
unscrupulous persons from imitating the trade marks and labels of 
honest manufacturers, and protect the public from a system of down- 
right fraud and dishonesty, by which we are victimised in our food 
and our clothing, and in other articles of daily use, t» a greater ex- 
tent than would at first sight be imagined. —Shields Gazette. 

Coa AND Lron 1n France,—At St. Dizier the iron trade continues 
in a quiet state; a certain amount of business is transacted, but 
there 1s little animation observable ; on the other hand, however, 
prices are pretty well sustained. Some small orders have come to 
hand for refining pig; one lot of charcoal-made is reported to havo 
been dealt in at £4 12s. per ton, while some other orders have not 
been satisfied in consequence of producers refusing to “ cede” at 
less than £4 14s, per ton at St. Dizier. The resistance of proprie- 
tors of blast furnaces to the terms at present current will be readily 
understood and appreciated when we state that many of them find 
present quotations below the level of the return price, while even 
the most fortunate among them find themselves on the verge of 
losing by the business done. ‘The increasing scarceness of 
charcoal-made pig is also a reason which encourages holders 
of that article not to consent to a further reduction in prices, 
Quotations of iron maintain a stagnant stability, First-class 
rolled irons have made £9 to £9 4s.; hammered irons, £10 4s. to 
£10 8s. ; and axles, £10 16s. to £1 14s, per ton. Lron wire, No. 20, 
is easily placed at £11 4s. to £11 123. per ton, The probable future 
of the coke-made fabrication of the Champagne group is attracting, 
more than ever, the attention of foreign coalowners ; and. a proposal 
has been brought forward for a direct line, to put in communication 
the collieries of the Couchaut de Mons and the works of the Haute 
Marne, This project was originated in Belgium, and is presented 
under the auspices of a number of industrials and Janded pro- 
prietors. ‘The proposed line would commence at Pommer (a station 
on the Hainault and Flanders line), and would terminate at Mon- 
taigu (on the Ardennes, or, more properly, the Eastern o 
France Ruilway) touching at Bavai, Kireux, Guise, Marle, 
&c. The new route would reduce the distance separating the 
two centres of industry by some 374 miles, A company pro- 
poses to apply for a concession “ at its own risk and peril,” that 
is, without soliciting any subvention or guarantee from the 
State. The length of the line would be 689 miles, and 59} miles 
would be on French, and 93 miles on Belgien ierritory. The Pas-de- 
Calais committee of coul-owners has re-elected M, Bigo as president, 
and M. Degouve- Denuncques as secretary. ‘The committee has also 
adopted the text of a petition, which will be addressed to all the 
couucils-general of France on their next assembling. The objectoi 
the petition is to obtain from these departmental bodies the expres- 
sion of a wish in favour of a suppression of navigation dues. We 
have some further intelligence with reference to movements of some 
interest in the Moselle group. A. Liverdun, M. Barbe, of Nancy, end 
a Belgian company, are about to construct blast furnaces. A mining 
working, conducted by M. Hiarbe, has also been just inaugurated. The 
Frouard Company has secured the services of a distinguised practical 
metallurgist, and will, itis expected, beeuabled to considerably extend 
its undertaking. ‘lbree furnaces will be soon in activity at Pout-a- 
Mousson, and nearly 4,000 has been expended this year in the instal- 
lation of powerful blowing apparatus. Only one establishment is 
in operation at Noveant. At Ars, the forges of MM. Karcher and 
Westermann, and those of MM. Dupont and Dreyfus, present a 
marked development; there are now seven or eight blast furnaces at 
work here. ‘be great house of Wendel, at Hayange, is installivg 
eight blast furnaces adapted for a very large production. 
blast furnace is being re-mounted at Outange, and a new one of large 
dimensions has also been constructed at the same place. Some weil 
situated works are not at work at Herserange and Moulaine; but 
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TANGYE’S PORTABLE HYDRAULIC SHEARING 
AND RIVETTING MACHINES. 

Tus invention, by Joseph Tangye, of Birmingham, consists 
of improvements in quali hydraulic shearing and rivetting 
machines for shearing and rivetting rails, plates, and other 
like, work, The cylinder in which the ram works is situated 
vertically, and is open at the bottom. The cylinder is 
connected with the rest or support which carries the fixed 
shearing or rivetting tool, by means of a strong bracket of a 
nearly semicircular form. ‘he upper or movable shearing or 
rivetting tool is fixed to the bottom of the ram, and projects from 
the open bottom of the cylinder. The pump is situated vertically 
or horizontally at the top of the cylinder, and is fixed in the reser- 
voir containing the water or other liquid with which the machine 
is worked, The reservoir is supported at the upper part of the 
cylinder. The descent of the ram and movable shearing and 
rivetting tool is effected by working the handle of the pump. The 
ascent is effected in the following manner:—The pump is so con- 
structed that by moving its handle beyond the poiut to which it is 
required to be moved in working the pump, the valves of the pump 
are opened and the liquid may pass from the cylinder through the 
pump to the reservoir. In order to lift the ram a lever is made to 
work on an #xis passing through the semicircular bracket before 
mentioned, the end of the lever engaging in a recess in the side of 
the ram or with a shoulder on said ram, so that by depressing the 
lever the other extremity raises the ram; the arrangement is such 
as not to prevent the descent of the ram. 

Vig. 1 represents a front elevation and part section of a portable 
shearing machine constructed according to ‘he invention, and Fig. 2 
is a vertical section of the same, the parts of the machine being in 
the positions which they respectively assume when the upper shear- 
ing blade has been raised from the lower one; Fig. 3 represents a 
section of the machine, the parts being in the positions which 
they respectively assume when the upper shear biade has been 
brought down upon the lower one; and Fig. 4 is a plan of the 
machine, 
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a is the hydraulic cylinder of the machine, in which cyiinder the 
ram b works, to the bottom of which ram the upper blade of shears 
c is secured by the screws d, d. The ram } is made to work water- 
tight in the cylinder a by means of a cupped leather packing A on 
its top, the said packing being fastened in its place by the screw i 
aud disc k. It is further rendered water-tight by a brass lining 4, 
inserted in the cylinder. ‘lhe cylinder a is made by boring out the 
body e, the body ¢ having a nearly semicircular figure laterally, so 
as to form a strong curved bracket which carries the fixed or lower 
sheathing tool Between the bottom of the cylinder a and the 
upper side of the tool fan opening or gap g is made to permit of the 
introduction of the rails or plates to be sheared. On the top of the 
cylinder @ the cistern or reservoir / is fixed, the reservoir being 
screwed into the interior of the cylinder as represented. 'The 
reservoir is closed by a top or cover 2 The juncture of the 
reservoir with the cylinder is made water-tight by the cupped leather 
packing represented similar to the packing on the top of the ram db. 
An opening is bored in the axis of the lower part of the reservoir J, 
and the opening is screwed. Into the opening the pump m is 
screwed, as represented. The construction and action of the pump m 
are as follow :—A passage is bored out in the pump m from end to 
end, and in the bottom part thereof the plug n is fitted, the conical 
end of which plug bears on the seat n®, being kept thereon by the 
helical spring n§. The top of the plug n is provided with a cupped 
leather packing, fixed in its place by the hollow set screw n', to pre- 
vent the escape of water between the said plug and the opening in 
the pump. In the axis of the plug n is the exit valve o, kept to its 
seat by the small helical spring 0%. A perforated diso, held against 
the bottom of the pump by the helical spring 03, supports the 
spring 0° of the valve 0; p is the plunger of the pump, the upper 
end of which works in the cover /? of the reservoir i, In the axis 
of the lower part of the plunger p the inlet valve g is situated, 
the valve q being kept on its seat by the helical spring g?, the upper 
part of which spring is fastened to the plunger by a pin passed 
across it. The pump takes in water through the hole r opening into 
the reservoir /, the hole being situated about the middle of he liquid, 
the machine can be worked in any position. The entrances to the 
exit and inlet valves o, q, are protected with discs of wire gauze, 
thus preventing injury to the seats of the said valves by dirt. The 
pump is actuated by the hand lever s on one end of the axis or shaft 
t. The end of the axis situated in the reservoir / has a tongue lever 
or cam u, on which it works in an opening in the plunger p. By 
the motion of the hand levers the plunger p is made to rise and 
fall, and water is forced from the reservoir 7 through the valves g 
and o into the cylinder a. The ram 6 and shear blade c carried by 
it are thereby made to descend, and the said blade shears, the rail or 

late, situated on the lower tool f. The descending motion of the 
1and lever s is limited by the stop pin v on the side of the reservoir /. 
‘The plate or rail having been sheared the ram 0 is raised in the 
following manner:—'The hand lever s is capable of sliding on its 
shaft or axis from the reservoir 1, so that on descending it shall 
escape the stop pin ev. The hand lever s having been thus moved 
On its axis, the lever is depressed below the stop pin v, the plunger p 
is thereby made to descend, and the inlet valve q at its bottom 
brought into contact with the set screw n* on the top of the plug 2, 
the plug n is thereby forced from its seat, and the water in the 
cylinder a permitted to return through the waterway w in the side 
of the pump m to the reservoir /. ‘The pressure on the ram b being 
thus removed the ram is raised into the position as represented in 
Fig. 2 by the lever a, the lever 2 working on the axis y. The lever 
@ is 80 arranged that it does not impede the descent of the ram, but 
when in this last position by depressing the lever z the ram @ may 
be raised as represented in Fig. 2. 

In order to regulate the length of stroke of the ram, and prevent 
any strain on the body of the machine after the required stroke has 
been obtained, there is attached to the head of the exit valve o a 
small meta! rod 2, the rod passing through the axis of the screw i. 
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HOWE’S SEWING MACHINES 








| The rod 2 is made into a screw, and upon the screwed rod the lock 
| nuts 3 work. 


The nuts 3 are so adjusted on the rod 2 that the dis- 
tance between them and the bottom of the screw i is equal to the 
length of the stroke which the ram is required to make. By this 
arrangement, when the ram b bas given the required stroke, the 
bottom of the screw i strikes against the nuts 3, the exit valve o is 
thus forced from its seat, and the further action of tue pump upon 
the ram is prevented. 


HOWE’S SEWING MACHINES. 


Tus invention, by Elias Howe, jun., of 8, Ludgate-street, 
E.C., consists of improvements in several parts of the sewing 
machine, one of which relates principally to that part of the 
machinery termed the feed movement, and such parts as regulate 
the feed. Also in changing the movement of the feed, so as to sew 
rows of stitches at right angles to each other without turning the 
cloth as is the case with the ordinary sewing machine. 

Another improvement is that of applying tension to the shuttle 
thread by placing a spring of india-rubber at the back or front of the 
bobbin and within the shuttle race, 

Other improvements are in the shuttle race, and in working the 
shuttle. Heretofore shuttles have been made to fit closely in their 
race, to cause them to accurately enter the needle loop; such close 
fitting, however, causes excessive wear of the shuttle. T'o obviate 
this, and securean easy propulsion of the shuttle, it is proposed to fit 
it easy in its race, and at the proper time, viz., just before, and as it 
enters the needle loop, press it up to the vertical face of the race by 
a spring or otherwise, as in Figs. 13 and 14. 

It is also proposed to hold the shuttle thread during the tighten- 
ing of the stitch substantially as in the invention patented by 
William Thomas, December ist, 1846, No. 11,464, in combination 
with an instrument for regulating the paying out of the shuttle 
thread (stitch after stitch) as may bo required, thereby ensuring a 
more perfect stitch, and enabling the shuttle to be moved by a crank 
motion, ora motion nearly approaching the same. 

Fig. 1 is a longitudinal section of the machine, showing the various 
movements of the needle shuttle and feed; Fig. 2 a plan of the 
same; Fig. 3 a front elevation and cross section at 2, y; Fig 4 a 
cross section through the line a, a, and b, 6; Fig. 5a front elevation 
of the needle slide and pressure bar raised up with a section of the 
arm and feed ; Fig. 6 another view of the same, showing the needle 
out of the cloth, aud the pressure bar and pressure plate in at its 
lowest point, and in contact with the material to be sewed; Fig. 7a 
plan of the lever and cam movement for lifting the pressure bar and 
foot; Fig. 8, showing the action of the lever in connection with the 
pressure bar; Fig. 9 a section through the shuttle arm and race, 
showing the shuttle, shuttle bar, or driver, rocking or sliding rod and 
tightening motion, corrugator, and thread holder; Fig. 10 a longitu- 
dinal elevation of the same; and Figs. 11 and 12 plans of the same. 
Figs. 13 and 14 are plans showing the method of pressing the shuttle 
up to the vertical face of the shuttle race. 

A, A, the frame of the machine formed of cast iron, but cored out 
in the manner shown for the purpose of protecting the working 
parts, as well as to obtain room for adjustment and repairs; B, the 
driving pulley ; C, the driving shaft which works the needle slide 
D and needle E, and also the lifting movement for the pressure foot ; 
F, the pressure foot, which presses on to the cloth at the same time 
as the pressure bar W is actuated by the eccentric cam P?, as shown 
in Figs. 5, 6, and 7 by the revolviug of the driving shaft C, on to 
which is affixed the cam P?, which actuates the lever L!, which 
lever lifts and depresses the pressure bar W and pressure foot F. 
The lever L', having two pins, Z and Z', projecting each side of the 
pressure bar W, which also may have the addition of the shoe 
pieces a and a, each side of the pressure bar W, as shown in Fig. 7. 
This clamp or grip raises the pressure bar when the cam P? is in 
action, as shown in Fig. 5. The end of the lever L!, which clamps 
the pressure bar W, comes into contact in its downward movement 
with the projection c', and releases the clamp from the pressure 
bar W, allowing the pressure foot F to rest upou the material to be 
sewn, the pressure being given by the spring in the usual manner 
on the feeding surface, during the advance of the feeding move- 
ment. By this arrangement the pressure bar W, and pressure 
foot F, are raised the same distance from the cloth to be sewn, 
whether thick or thin, when the radius piece R, with its feeding 
surface, recedes preparatory to feeding another stitch. The 
needle E has again penetrated the cloth, and holds it, thereby pre- 
venting the feed carrying it backward ; the pressure foot F at the same 
time is raised, while the receding movement of the feed is taking 
place, as more clearly shown in Fig. 5, all the before-mentioned 
movements being relatively timed one with another, and also with 
the other movements of the machine. 

Gand G! are two mitre wheels, which transmit motion from theshaft 
C to the vertical shaft H, which is supported in its position by the 
two bearings IandJ. On to the lower end of the shaft H is affixed a 
cam plate K on the edge or periphery, and also on the upper face of 
which are undula.ing or cam surfaces especially formed to give a 
double movement to effect the two feeds. The one cam on the 
upper surface R! moves the rocking arm and friction roller L. ‘his 
arm L is attached to the rocking and sliding rod M, for the feed 








motion, and moves the cloth in the direction it should go for ordinary 
sewing, which feed is always at right angles with the arm of the 
machine into which the shuttle slides. It is often requisite to sew 
stitches at right angles (right or left) with the first row of 
stitches. This is effected without moving the cloth by 
throwing out and disconnecting the friction roller on the 
rocking arm L, and from the face cam K', by means of 
moving the sliding and reversing bar O from left to right, and 
bringing the crooked arm affixed to the sliding or rocking rod M 
into the curve d in the bottom of the slide or reversing bar O; this 
will, by the aid of the spiral spring a', raise the friction roller and 
arm L from the face cain, and bring it into contact by means of 
the curve pin the edge of the reversing bar O, and small pin g', which 
is affixed to the rocking and sliding rod, and throws it into contact 
with the edge of the cam plate, the friction roller P and small 
spiral spring a! being made also to hold it to its work, causing the 
recking and sliding rod M to reciprocate parallel to the arm N, 
effecting a feed movement at right angles with the former row of 
stitches, The length of motion given to the rocking or sliding 
rod M, for making the stitch of any required length, is effected by 
the distance the sliding or reversing bar O is pulled in or out, and 
bringing the pin g! into any position on the inclined plane p, the 
length of the stitch being dependent on its actual position in the 
inclined plane for the time being. The length of the stitch on the 
other line of sewing being effected, in the same way, by the inclined 
plane d, and crooked arm C, operated on by the reversing rod, as 
before described. On the other end of this sliding or rocking rod M 
there is affixed a radius piece R, as shown in general elevation, 
Fig. 1, and in Figs. 3,5,and 6. This radius piece R radiates from the 
centre of the axis of the sliding or rocking rod M. On the upper end 
of the radius place is a serrated plate Q, which is under the pressure 
foot F, so that the one feed is produced by the rocking of Q and R, 
and the feed at right angles is produced by a reciprocating move- 
ment parallel to the arm of the machine, by the moving of the 
rocking and sliding rod M, as before described. 

The shuttle movement. — The reviprocating mgvement given to 
the shuttle S is through the shuttle bar T, receiving its motion 
through the crank pin U, the stroke of the shuttle being determined 
by the distance of the pin from the ceutre of the axis of the shaft 
H, which pin is fixed on the under surface of the cam piece K, pro- 
jecting down and into the curved slot in the slide piece V. This 
slot is so shaped as to cause the differential movement necessary in 
the shattle, and common to all sewing machines where the shuttle is 
used to convey the secondary thread through the loop formed by 
the needle thread. The communication from the slide piece V 
to the shuttle bar T is through the connection of the stud W 
in Fig. 1. he shuttle bar or driver has on its under side an 
iuclined plane marked e, ec, and shown more clearly in Fig. 10, which 
in its forward movement rides upon the end of the screw r, as shown 
also in Fig 9, which turns in or out near the end of the horizontal 
lever of the thread corrugator, this corrugator and thread holder z 
being fitted easily on to the rocking or sliding rod M, which acts as 
a fulcrum for them to radiate on depressing them, and causing the 
upper end of the vertical lever o!, o!, to move towards the plane or 
fixed surface s,s, so that as the shuttle advances it draws the thread 
out of a straight line, and corrugates it, as shown in Fig. 11, which 
corrugation measures off the thread required for the stitch. As the 
shuttle S moves on, the thread holder z, z, nips the thread between 
itself und the surface s' immediately after the corrugation of 
the thread takes place, and just before any thread is rendered 
from the shuttle, as shown in Fig. 12, by means of the cam 
K, through the intervention of the rocker H’, by suitable 
undulations on the under side of the said cam K. As the shuttle 
returns, the corrugator recedes by the action of the spring j, as in 
Fig. 9, which leaves the thread slack between the thread holder 
and the point of sewing h, h, which slackness is taken up into the 
material sewed, by the drawing up of the needle thread, the thread 
holder preventing any more thread being drawn up than is measured 
off by the corrugator 0,0. The thread holder z, z, then releases 
the thread to allow it to move with the shuttle to measure off the 
thread required for thick or thin material, the corrugator being 
adjusted by the screw r'. It will be readily seen that, by this 
operation, the tightening up of the two threads is not required to 
be accomplished when the sbuttle has reached its extreme movement 
forward, as in ordinary shuttle sewing machines, and against the 
action of a spring or tension produced within the shuttle, as the 
thread holder governs the under or shuttle thread independent of 
the shuttle for that purpose, which admits of the shuttle being 
moved by a motion, us herein specified. ? , 

Another arrangement in the action of the shuttle is shown in 
Figs. 13 and 14, where m is a flat spring, being attached at one end 
to the sbuttle bar or driver T by the screw z', which is the last 
part of the receding and first part of the forward movement of the 
shuttle, and slides against the stationary pin O', which causes the 
other end of the spring n to press upon the shuttle S, and of 
necessity press it up to the vertical face of the race. As the shuttle 
advances after having entered the needle loop, the spring n is 
released by being drawn away from the pin O!, as shown in Fig. 14 
which allows the shuttle § to fit loosely during the remainder of its 
movement. 
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Tns invention, by W. M. Neilson, of Glasgow, relates to axle 
boxes such as are fitted’ to railway rolling stock, and comprises 
improvements designed to exclude dust, and to prevent the egress 
and waste of the oil or lubricating liquid, notwithstanding wear of 
the parts. 

Fig. 1 is a vertical section, taken parallel to the axle, and Fig. 2 is 
a vertical section, taken at right angles to the axle; Fig. 3 is a ver- 
tical section taken parallel to the axle, but showing a different modi- 
fication of a part of the arrangement; and Fig. 4 is a plan of the 
lower and external part of the axle box. 

In this arrangement the main portion of the axle box, comprising 
the bottom 4 and sides 5, is made so that the brass 6, which bears 
upon the axle journal 2, or rather the cover or casting 7, to which the 
brass is attached, and on which the sprivg 8 (or other part) bears, 
can slide vertically therein, and a packing 9 is applied to 
the parts to render them tight. The form of the space or opening 
10, in which the cover 7 fits and slides, is best seen in the 
plan, Fig. 4. The strip 7, of rubber or other packing material, 
may be either held upon the edge of the opening 10 by a gland 
11, as in Figs. 1 and 2, or it may be fitted on the outside of the 
projecting lip of the opening 10, the cover 7 being made with 
an overlapping flange 12 to cover it, as in Fig. 2. The outer 
end 13 of the box is shaped to enclose the outer end 1 of the axle, 
while the inner part 14 encircles a portion of the shoulder 3 of 
the axle, at the inner eud of the journal 2, and a ring 15 of 
leather, rubber, or other packing material, is fitted in a deep 














groove in the box, to make a tight joint at the inside t. In 
this way the box is suspended on the journal independently of the 
main bearing brass 6, so that the wearing of the brass does not cause 
the axle to bear more strongly on the other close-fitting parts 
of the box, and these, consequently, retain their fit and tightness 
much longer. The parts of the box encircling the outer end 1 and 
the inside shoulder 3 of the journal are, by preference, lined with 
brass, as at 16 and 17, whilst to reduce any tendency of the oil to 
work towards or over the inside shoulder 3 a metal ring 18, turning 
with the axle, is applied to that shoulder, being fixed on after 
the box (4,5) is put on theaxle. The bottom 4 of the box is formed 
into a reservoir to contain a supply of oil or lubricating liquid which 
is introduced by the capped inlet 19, and which is applied to the 
journal 2 by a feeder 20, borne up against the journal by springs 
21, and provided, when in use, with fibrous matters dipping 
into the liquid beneath, and causing its elevation by capillary action. 
Or the lubricating liquid may be applied to the journal by one 
or more rollers borne up by springs, and poe immersed in the 
liquid, and revolving with the rotation of the axle. If wished, a 
reserve supply of oil or grease may be contaived in a separate 
receptacle above the level of the axle, and communicating with the 
bearing surface by an opening through the brass 6, such opening 
being ordinarily closed by a fusible plug. With this arrangement, 
if the lower supply becomes exhausted the bearing becomes heated, 
and melts the fusible plug, whereupon the reserve supply has imme- 
diate access to the journal. 








Tuts invention, by Barclay and 
Morton, of Kilmarnock, Ayrshire, 
relates to certain arrangements and 
construction of apparatus for raising 
and forcing fluids generally, which 
apparatus may either inject or eject 
fluids or gases of any description 
without the aid of any moving ma- 
chinery. 

According to one modification of 
this invention, a circular chamber or 
cylinder may be so divided that the 
lower part may be in communication 
with the suction pipe, whilst the 
upper part may be in communication 
with the actuating fluid, or vice versd. 
Within the lower end of this cham. 
ber or cylinder a flat or curved an- 
nular surface may be formed with an 
inverted cone in the centre, so fixed 
that a free annular opening is left all 
round it for the passage of the water, 
or other fluid to be raised. Within 
the upper chamber another similar 
annular surface p.ece may be so ar- 
ranged that it can be adjusted either 
nearer to, or further from, the an- 
nular surface surrounding the in- 
verted cone. Through the centre of 
this adjustable piece the actuating 
fluid passes, and, on meeting the 
base of the inverted cone, impinges 
thereon, and radiates, in thin an- 
nular waves, towards the periphery, 
carrying with it the water or other 
fluid to be raised, which enters by 
the annular opening formed in the 
lower part of the said chamber. In cases where it is necessary 
to force as well as lift the water or other fluid above the ap- 


paratus the discharge chamber may be so formed as to cause the | 


issuing fluid or fluids to glide gradually into a direction at right 
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angles therewith before being finally discharged. This may be 
accomplished in various ways; for instance, an elliptical-shaped 
discharge chamber may surround the issuing fluid, so that one end 
of said chamber may form a circle, of which the issuing fluid 





b a t t thereto. The other smaller end of said 
chamber may then be connected, or of itself form the dis- 
charge orifice. It may be y to bine two of the before- 
mentioned apparatus, so that the one may merely raise or lift the 
water or other fluids, while the other then merely forces it, and by 
this means supply water to steam boilers from any depth where an 
ordinary life pump is required. 

Another part of this invention consists in applying the before- 
mentioned apparatus to locomotive or traction engines for the pur- 
pose of re-filling their tanks at convenient depths by the use of their 
own steam. In cases where the actuating fluid requires to be 
in temperature a communication may be formed between the suction 
side of the apparatus and any ordinary furnace or source of heat, so 
that the products of combustion may be brought into direct contact 
ne a colder medium being substituted when the reverse is 
required. 

One modification of the invention is represented in longitudinal 
section at Fig. 1. The actuating fluid enters by the branch or duct 
A, and the fluid acted upon enters by the branch or duct B, then 
both fluids unite between the two flat annular surfaces C and D 
within the discharge chamber E. The adjustable conical centre 
piece is formed in one with its spindle G, which passes through 
a stuffing box H, and on it is fixed a hand wheel I, 
which serves to regulate the admission of the fluids through 
the intervention of a fine pitched screw K, chased upon the spindle 
itself, and working freely within a corresponding thread formed 
in one end of the apparatus. Near to the conical piece F a 
guide L is formed, with three or more radiating arms ex- 
tending to the interior sides of the apparatus, so as not to obstruct 
the passage of the fluid; this guide may be either screwed into, or 
cast in one with, the body of the apparatus, to maintain the conical 
piece F exactly in a central line. A small cock, shown at M, 
Fig. 1, in connection with the discharge chamber E, may be opened 
or shut, to ascertain the temperature, force, or quantity of the 
discharge fluid. The action of this apparatus will be better under- 
stood by referring to Figs. 2 and 3. The actuating fluid entering 
through A impinges upon the base of the inverted conical piec 
F, and is then projected towards the periphery of the discs O 
and D, forming itself in its course into annular waves, increasing in 
diameter as they approach the periphery, similar to the motion 
shown on the surface of a disturbed lake, and represented by the 
dotted arrows Fig. 2. These waves between the discs C and D 
become as it were an air-tight fluid piston, which expels the air and 
forms a vacuum in the suction pipe B sufficient to raise water from 
any depth where an ordinary lift pump may be employed. If steam 
be the actuating fluid, and water the fluid acted upoa, so soon as the 
vacuum is formed between the discs, which is only a few seconds 
for a column of 20ft., the water on meeting the steam condenses it, 
so that one steam wave striking beyond the annular opening around 
the conical piece F is sufficient to maintain the continued action of 
the apparatus, and the steam may be so far shut off by turning 
the hand wheel I, so as to diminish the space between the 
central piece F and the steam plato C, at the same time increasing 
the annular water space through the plate D, thereby admitting 
more water until it is just discharged from the apparatus with a 
velocity equivalent to that of the column on the suction side B of the 
apparatus, but diminished by friction and other opposing forces. The 
proportion of the different parts and distance between the flat an- 
nular surfaces C and D alters the temperature of the discharge 
water, but with the proportions shown at Fig. 1,six hundred gallons 
of water per hour can be lifted twenty feet with a steam pressure of 
twenty pounds per square inch, and discharged with an increase in 
temperature of only sixteen deg. Fah. The higher the steam 
pressure the less is the temperature of discharge, this variation 
taking place ina certain ratio. With this apparatus any fluid may 
be the actuating one, if the apparatus is properly proportioned ia 
accordance with that fluid. For instance, a large apparatus may be 
constructed so that the air from a blast engine may be the actuating 
fluid entering at A, and the fluid acted upon may be the gases from 
any ordinary furnace, at a temperature sufficient to raise the tempera- 
ture of the air before entering the main furnace to be blown by the 
said blast, so that the use of the heater generally employed may 
be dispensed with altogether; for this purpose adjustable cones 
similar to those used in “ Giffard’s Injector’ may be substituted 
for the annular surfaces or discs before described, with a somewhat 
similar result. When the apparatus, shown at Fig, 1, is to be used 
for raising water at the different depots of locomotive or traction 
engines, it may either be fixed upon the engine itself, with a flexible 
or other pipe, which can be readily immersed in the water to be 
raised by the engine’s own steam, or it may be supplied at the depots 
by another stationary boiler, for supplying the steam for the injector 
only, and the water may be raised into a tank, as usual on existing 
railways ; the water so raised, whether by a stationary apparatus 
or oue fixed on the locomotive or traction engine itself, being only 
raised in temperature from fifteen to twenty degrees Fah., according 
to the depth, it can then be fed into their boilers by either their 
Injectors or pumps. Where water in tanks for supplying locomo- 
tive engines has to stand for a covsiderable time in the winter 
season, its temperature can be easily raised as required by merely 
turning the hand wheel and admitting more steam to the apparatus, 
The vacuum formed between two flat annular surfaces, by admitting 
air or other fluids under pressure at or through the centre of one 
of these surfaces, has been long known, and what is considered 
original is the taking advantage of this vacuum and applying 
it to practical purposes by forming an annular opening on the 
other surface capable of adjustment, as previously described and 
shown e* Fig. 1. It is obvious that this apparatus, when used 
for feeding water to steam tanks or boilers, may be either placed 
wituin a boiler or iu a vessel or chamber having direct com- 
munication therewith. 

Another modification of this invention is represented in longitu- 
dinal section at Fig. 4, where, instead of both the flat annular sur- 
faces Cand D, being fixed at a certain distance apart, that one 
marked C is made in one piece with a hollow spindle N, through 
which the spindle G passes, and is worked by means of the hand 
wheel I. Another hand wheel O is keyed on to the hollow spindle 
of the disc C, which, when turned round the distance between 
the discs, cau be made either greater or less to a nicety through 
the intervention of the screw P. This hollow spindle passing 
through a stuffing-box Q, and having a groove filled with pack- 
ing Rt, prevents any passage of steam outwardly, although admitting 
a free passage for the steam entering through the slots or holes 
shown at 8. Within the discharge chamber and around the disc D, 
an annular projection ‘I’, in connection with the overflow branch U, 
is cast and brought within a certain distance of another similar pro- 
jection V, cast on the other half of the discharge chamber, so that a 
free slot all round the periphery of the discs, and at some distance 
therefrom, receives the discharge water, which may be made to issue 
with great force by turning the hand wheel I, so as to admit more 
steam. In this modification the apparatus is constructed chiefly for 
forcing water into steam boilers, but of course other fluids may be 
employed with a similar result, the chief feature in this modification 








| being the movable adjustable disc C. 


Fig. 5 represents another form of discharge chamber with 


| stationary discs and an adjustable centre oy F passing througha 


hollow spindle of another adjustable disc L' for regulating the ad- 
mission of the steam. On turning the hand wheels I and O the 
steam and water may be regulated to the greatest nicety, the one 
being for the steam and the other for the water. 

The direction of the fluids in each figure are indicated by the 
arrows, and with the foregoing description the whole improvements 
may be thoroughly understood. The several apparatus, although 
described as being supplied by steam direct from the boiler, may of 
course be supplied with steam after it has performed a previous 
action, such as, for instance, the exhaust steam from a steam engine 
cylinder and other steam machines. In these cases the — 
may be termed a “blow-through condenser,” the condensing 
chamber E acting as the condenser does in other engines. We shal 
watch the introduction of this invention with interest, It is al+ 
ready at work, and is understood to have given good results, 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, June 3, 1864, 
Sir Henay Howayp, Bart., M.D., F.B.S., Vice-President, in the 
Chair. 
ON RECENT CHEMICAL RESEARCHES IN THE ROYAL 
INSTITUTION, 
By Enwarp Franxtanp, Esq., F.R.S., Professor of Chemistry, 
Royal Institution. 

Awonast the branches of inquiry that have engaged.the attention 
of chemists during the past fifteen years, there cau scarcely be two 
opinions as to the paramount importance of those investigations, 
which have had for their object the discovery of the internal 
structure of chemical compounds, and especially of organic com~ 
pounds; for it is by thus studying the architecture of these bodies, 
that we become acquainted with the plans according to which 
nature herself constructs them under the influence of what we term 
vitality, and that we are enabled to imitate her operations. The 
vast number of organic compounds that can now be produced, 
witlout the aid of life in any form, some of them even consti- 
to the 
importance of this field and the success with which it has been 
cultivated, 

The ultimate analytical composition of a chemical compound 
affords us little or no information available for the production of 
that compound artiticially ; but the moment the internal arrange- 
ment of the atoms become known, the constructive process at once 
suggests itself. Such a problem may be attacked in two distinct 
ways, either by taking the compound to pieces, or by building it 
up from its proximate constituents. More than twelve years ago 
the speaker had applied the latter or synthetical process to the 
investigation of organic compounds containing metals, some 
of the results of which he had communicated to the mem- 
bers on a_ previous occasion. like scrutiny must be 
applied to other families of organic substance if we are to become 
equally acquainted with their molecular construction. It was the 
application of the synthetical process to an important family of 
organic substances, that had formed the basis of the investigations 
recently carried on in the chemical laboratory of the Institution. 
In the execution of this work the speaker had been enthusiastically 
joined by his friend, Mr. Duppa, who had in an eminent degree 
contributed to whatever success had attended their labours. 

The family of organic acids thus attacked, and which is repre- 
sented by lactic acid, had for some years past excited the interest and 
attention of chemists; but, although much laborious investigation 
had been expended upon it, especially by Kolbe and Wurtz, yet the 
constitution of these acids was still far from being established. 
Like any effort to overcome a difficulty such an investigation 
required the selection of a plan of attack, and the preparation of the 
agenis or weapons by which the assault was to be made. The 
speaker had already proved, in a paper communicated to the Royal 
Society, that oxalic acid was the basis or model of the family 
of acids to be investigated. This fact showed the path by 
which the subject was to be approached; and he then went on 
to describe the principles according to which the weapons were con- 
structed. 

In mechanics th engineer proportions the force which he em- 
ploys to the effect re « ired to be produced, andit was considered one 
of the greatest achievements in such control of mechanical force, 
when Mr, Nasmyth’s steam hammer could be made, at one moment 
to deliver a blow gen cnough to break the shell of a nut without 
crushing the kernel, a « at the next to descend with a force suffi- 
cient to smash a block of granite and shake the ground beneath it. 
As in mechanics, where we deal with masses, so in chemistry, where 
we have to do with atoms, it is also necessary to apply a properly 
graduated amount of force, and to apply it in the right direction. 
Chemistry was yet far bebind mechanics in this faculty of gradu- 
ating force, but by availing ourselves of certain chemical reactions, 
we had the power, as it were, of gradually storing up force in 
the atoms of bodies, and of delivering the blow wken the force had 
become strong evough to effect the change required. In this way 
the comparatively inert radicles or molecules, methyl, ethyl, amy|, 
&c., could be invested with chemical energy sutlicient to force 
their entrance into oxalic acid, The process of thus endowing 
these radicles with force was likened to the gradual winding 
up of a weight to the height necessary forthe production of a given 
effect by its subsequent fall. For this purpose a force external to the 
atoms to be elevated was obviously required, The first supply of 
this force was taken from sodium ; but sodium, although competent 
to raise the molecules of ethyl or methyl to a great elevation, was 
yet too rough in the use of its power, for if we attempted, by its 
sole agency, to elevate these molecules, they were actually torn to 
pieces by the violence of the effort. The action of thesodium must, 
therefore, be moderated by combining it with mercury; much of its 
power was thus lost, but sufficient still remained for the purpose, if 
rightly employed. 

This sodium amalgam, on being brought into contact with the 
iodides of methyl, ethyl, or amyl, refused to exert any action, but on 
the addition of a few drops of acetic ether, which acted in this case 
like a ferment, the sodium separated the iodine from the ethy], whilst 
the latter united itself with the mercury. 

Na C, 
20,1 + ug ao. « 
—— (Na le, FH, am 
lodide of Ethyl wa~ —  fodide of Sodium 
Sodium Amalgam Mercurie Ethic 

By this association with mercury the energy of the «-o~' was 
greatly increased, but it still lacked sufficient power for its attack 
upon oxalic acid; having once commenced its ascent, however, the 
further elevation of the ethyl became comparatively easy. It was 
only necessary to digest the mercuric ethide, procured as above de- 
scribed, with metallic zinc, at a temperature of 100 deg. C. for 
several hours, in order to replace the mercury with zinc, by which 
means Zine ethyl was obtained. 

(C2 Hy 


(C2 H; 
neal | ' + Zn. Zz 
Cy Ul; 


Zn } + Hg. 
(Cy H; 
— —a— 
Mercurie Ethide Zne Ethyl 
The zine ethyl thus obtained possessed far greater ene-gy than 
the mercuric ethide from which it was derived,* and, in fac*, in this 
compound, the ethyl became fully armed for the contemplated ex- 
pedition, The speaker, however, showed that its power could be 
still further increased by the addition of the metal lithium. By these | 
processes the following chemical compounds and weapons of attack | 
had been manufactured :— 





Name, Formula. 

Mercuric Methide.. .. .2 «: «© of of Hg {cu 

3 

Mercuric Iodo-methide .. .. .. . o Hg {oe 
Mercurie Ethide , (OB 
fllercuric Ethide .. .. «2 oc oo cc of Hg ic, H; 
aE a Ore Cc, H 
Mercuric Iodo-ethide .. .. .. .. « « Hg i . 
Mercurie Chlor-ethide.. .. .. 4. « « Hg {GMs 
Mercuric Amylide ., .. .. « «. « Hg {Hu 
e Amy 5 UG, Hn 


Mercuric Iod-amylide.. .. .. .. «. « Hg {rs Hn 


Mercuric Chlor-amylide .. .. .. «. « Hg { a Hn 
Zinemethide ., ‘on? 
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* The intense _chemical energy of zine ethyl was shown experimentally 
by a fountain of the Lquid, which played perpendicularly to the height of 
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Zn” CH,’ , 
Lithio-zinc Methide .. .. +. «+ ee +e Ti CH; ? 
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Lithio-zinc Ethide  .. 
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» (Cy Hy’ 
2 {es Hy’ ? 
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The speaker then described the action of several of these bodies 
upon oxalic acid, or rather oxalic ether. This action consisted in 
the removal of one atom of oxygen from oxalic acid, and its substi- 
tution by two atoms of ethyl, methyl, &c. Thus, by the action of 
zincethyl, oxalic acid was transformed into leucie acid—a body that 
had previously been obtained from animal tissues, especially from 
the spleen and lungs. By acting upon oxalic ether with the zinc 
compounds of other organic radicles, a large number of acids belong- 
ing to the lactic series, and hitherto unknown, could be produced. 
Many of these acids were isomeric with each other, that is, possessed 
the same percentage composition, but differed in their interior archi- 
tecture. Thus leucie acid was susceptible of no less than nine 
isomeric modifications, three of which had already been obtained by 
the method now described. The following table shows the internal 
structure of these isomeric leucic acids:— 


C,H, CH,’ C,H;! 
\ cu H’ (cis, 
cy” 2 0" | yd on cdo" 
Ou’ | OCH,’ OCH,’ 
OH’ | OH’ OH’ 
CH,’ Cally’ GH,’ 
CHy \ony H 
cy” 2 oO” cy". oF | od on 
0C,H,/ OH’ | OCH,’ 
OH OH’ | OH’ 
CH, C,H,’ H’ 
H’ \ H H’ 
cy” 2 Oo" cy” 2 oO" Cc,” 40” 
OCH,’ OH’ OC,Hy! 
OH! Ou’ OH! 








The following is a list of acids which, with their compounds, have 
thus been produced and investigated during the past year in the 
laboratory of this Institution. 

Name. Formula, 

( H,’ 


Di alicAGGNo.1 .. «. oo « G”< O 
Dimethyloxalic Acid No.2... .. «2 ee 
Cy , 

(c H,’ 

Leucic Acid No. lie se oo oe oe oo Oy” vu" 
Leucic Acid No.2 .. oc #6 «6 of oc OC,” 
Leute MMO MO.S 6. sos st ce es OS” 
Ethyl-amyl Oxalic Acid 22 4. oe oe 


Diamyl-oxalic Amyl-ether .. «. «. «2 C,” 


These reactions proved that lactic acid, the representative of this 
family of acids, was also cast in the mould of oxalic acid. Thus, the 
latter deadly organic body was converted by the removal of one 
atom of oxygen and its substitution by one of hydrogen and one of 
methyl into the harmless acid of sour milk, a constituent of the 
juices of the human body, and an agent, no doubt, of importancein the 
transformations attending animal life. A similar marvellous trans- 
mutation of character is met with in the highly poisonous arsenic 
acid, which by the exchange of one atom of oxygen for two of 
methyl, is converted into innocuous, though perfectly soluble, 
cacodylic acid. 

The speaker concluded as follows:—Here, then, we have a most 
prolific reaction, capable of furnishing an immense number of new 
organic bodies, and at the same time indicating to us the very simple 
manner in which nature evolves some of her, apparently, most com- 
plex results. By a species of progressive development, this simply 
organised oxalic acid becomes gradually elevated, cultivated, aud 


their true origin, appear to possess a hopeless complexity. Not only 
do we now gain a clear insight into the architecture of these acids, 


build them up unaided by any vital processes. We need not 
even go for oxalic acid, our very type and model, either to 
the wood--orrel, or the lichen, which, by means of this acid, 
corrodes the rock upon which it grows; for we have the power 
both to lay the foundation and to build the superstructure 
of these ‘rganic bodies without the least assistance from either 
animal or vegetable life. And is it too much to hope that, 
by analogous inductive scrutiny, even the most obscure and 
complex physiological phenomena of life itself will one day yield 
to scientific research, and become to us as clear and simple as they 
are now dark and unintelligible. But, to accomplish this, the human 


avy it has yet made. Hitherto the more palpable and simple 
phenomena of nature has been the first to attract the attention 


increasingly difficult subjects of research, have been left for future 
explorers. Thus, although we are still scarcely advanced beyond 
the condition of children gathering pebbles on the shore of the 
boundless ocean of knowledge, yet those pebbles, never easy to find, 
are now no longer left dry on the beach. They must be dragged 
from the grip of the waves by patient and cunning toil. Difficul- 
ties innumerable and appalling confront us, but let the human in- 
tellect be only left free and untrammelled, and it will surely accom- 
plish the task set before it. 





Friday, June 10, 1864. 
Wut Rosert Grove, Esq., M.A., Q.C., F.R.S., Vice-President, 
in the Chair. 
ON A MAGNETIC EXPERIMENT. 
By Joux Tyrnvatt, Esq, F.R.S., M.R.I. Professor of Natural 
Philosophy, Royal Institution. 

Tere are two words which are very often employed in scientific 
writings—matter and force. The definition of each involves the 
conception of the other, We know nothing of force save through 





Of. or Sit., forming a fery jet of blue and white flame. 


jts operations upon matter, and we know nothing of matter save 


of philosophers, whilst the more recondite and hidden, constituting | 





transformed into bodies, which, when viewed by one ignorant of | 


but we can take the very elements of which they are composed, and | 


intellect must prepare itself for efforts far more difficult than | 





through the manifestations of its force. The characteristics of any 
force must be sought in the material changes which it is competent 
to produce. Some years ago I felt a great interest in the subject of 
magnetism, and in those years I devised an apparatus to enable me 
to investigate certain mechanical effects which accompany the act of 
magnetisation. I wished to apply this apparatus to diamagnetic 
bodies as well as parumagnetic ones—to bodies such as bismuth, as 
well as to bodies such as iron. I intend this evening to show you 
the action of this instrument, and to give, if I can, some explana- 
tion of the experiments of others which have been confirmed by my 
own. 

Let us pass quickly in review the excitation of this wonderful 
power of magnetism. Here is a strong horseshoe magnet set 
upright, and here is a bent bar of steel, whose arms are the same 
distance apart as those of the horseshoe magnet. I draw the bent 
steel bar over the ends, or the poles, as they are called, of the magnet. 
It suddenly obtains the power of attracting this iron keeper and 
holding it fast. I reverse the stroke of the steel bar: its virwe has 
now disappeared; it is no longer competent to attract the keeper. 
I continue the stroke of the steel bar in the last direction, and now it 
is again competent to attract the iron: thus [ can at will magnetise 
and demagnetise this beut piece of steel. 

Here is a fine permanent magnet, constructed by Logeman, of 
Haarlem, and competent to carry a great weight. Here, for exam- 
ple, is a dish of iron nails, which it is able toempty. At the other 
side of the table you observe another mass of metal, bent like the 
Logeman magnet, but not, like it, naked. This mass, moreover, is 
not steel, but iron, and it is surrounded by coils of copper wire. It 
is intended to illustrate the excitement of magnetism by electricity. 
At the present moment this huge bent bar is so inert as to be incapa- 
ble of carrying a single grain of iron. I now send an electric 
current through the coils that surround it, and its power far 
transcends that of the steel magnet on the other side. It can carry 
fifty times the weight. It holds a 56 lb. weight attached to each of 
its poles, and it empties this large tray of iron nails when they are 
brought sufficiently near it. I interrupt the current: the power 
vanishes, and the nails fall. 

Now the magnetised iron cannot be in all respects the same as 
the unmagnetised iron. Some change must take place among 
the molecules of the iron bar at the moment of maguetisation. 
And one curious action which accompanies the act of maguetisation 
I will now try to make sensible to you. Other men Jaboured, and 
we are here entering into their labours. The effect I wish to make 
manifest was discovered by Mr. Joule,* and was subsequently 
examined by MM. De la Rive, Wertheim, Marian, Matteucci, and 
Wartmann. It is this. At the moment when the current passes 
through the coil surrounding the electro-magnet, a clink is beard 
emanating from the body of the iron, and at the moment the current 
ceases a Clink is also heard. In fact the acts of magnetisation and 
demagnetisation so stir the atoms of the magnetised body that they, 
in their turn, can stir the air and send sonorous impulses to our 
auditory nerves. 

I have said that the sounds occur at the moment of magnetisa- 
tion, and at the moment when magnetisation ceases ; hence, if I 
cau devise a means of making and breaking in quick succession 
the circuit through which the current flows, I can obtain an equally 
quick succession of sounds. I do this by means of a contact breaker 
which belongs to a Rubmkorff's induction coil. Here is a monochord, 
and a thin bar of iron stretches from one of its bridges to the other. 
This bar is placedin a glass tube, which is surrounded by copper wire. 
I place the coutact breaker in a distant room, so that you cannot hear 
its noise. The current is now active, and every individual in this 
large assembly hears something between a dry crackle and a musical 
sound issuing from the bar in consequence of its successive magnet- 
isation and demagnetisation. 

Hitherto we have occupied ourselves with the iron which has been 
acted upon by the current. Let us now devote a moment's time to 
the examination of the curreut itself. Here is a naked copper wire 
which is quite inert, possessing no power to attract these iron filings. 
I send a voltaic current through it; it immediately grapples with 
the filings, and holds them round it in a thick envelope. I in- 
terrupt the current, and the filings fall. Here is a compact coil of 
copper wire, which is overspun with cotton, to prevent contact 
between the convolutions. At present the coil is inert; but now I 
send a current through it: a power of attraction is instantly deve- 
loped, and you see that it is competent to empty this plate of iron 
nails. 

Thus we have maguetic action exhibited by a body which does not 
contain a particle of the so-called magnetic metals. The copper wire 
is made magnetic by the electric current. Indeed, by mean; of a 
copper wire, through which a current flows, we may obtain all the 
effects of magnetism. I have here a long coil, so suspended as to be 
capable of free motion in a horizontal direction: it can move all 
rvuud in a circle like an ordinary magnetic needle. At its ends I 
have placed two spirals of platinum wire, which the current will 
raise to brilliant incandescence. They are glowing now, and the 
suspended coil behaves, in all respects, like a magnetic needle. Its 
two ends show opposite polarities; it can be attracted and repelled 
by a magnet, or by a current flowing through another coil; and it is 
80 sensitive that the action of the earth itself is capable of setting it 
north and south. 

There is an irresistible tendency to unify in the human mind; 
and, in accordance with our mental constitution, we desire to reduce 
phenomena which are so much alike to a common cause. Hence 
the conception of the celebrated Ampére that a magnet is simply an 
assemblage of electric currents. Round the atoms of a maguet 
Ampére supposed minute currents to circulate incessantly in parallel 
planes; round the atoms of common iron he also supposed them to 
circulate, but in all directions—thus neutralising each other. The 
act of magnetism he supposed to consist in the rendering of the 
molecular currents parallel to a common plane, as they are supposed 
to be in a permanent magnet. 

This is the celebrated theory of molecular currents propounded by 
Ampere. You observe it consists in the application of conceptions 
obtained from sensible masses of matter to insensible or atomic 
masses. Let us follow out his conception to what would appear 
its legitimate consequences. I have said that we obtain both 
attractions and repulsions from electric currents; all these 
effects are deduced from one law, which is, that electric 
currents flowing in the same direction attract each other, 
while, when they flow in opposite directions, they repel each 
other. Let me illustrate this law rapidly. Here are two 
flat coils suspended facing each other, and about Sin. apart. I send 
acurrent through both, causing it to flow through them in the same 
direction ; the coils instantly clash and cling together in virtue of 
their mutual attraction. I now reverse the current through one of 
them, and they fly a yard asunder, in virtue of their mutual repulsion. 
And now one of them twists its suspending wire so as to turn itsoppo- 
site face to the other coil; the currents are now again in the same 
direction, and thecoilsclash and cling asin the first instance. Imagine, 
then, our molecular currents flowing round the atoms of this iron bar 
in planes perpendicular to the leagth of the bar. From the law 
just enunciaied we should irfer the mutual attraetion of those 
currents; and from this attraction we should be disposed to 
inter the shortening of the bar at the moment of maguetisation. 
Here, for example, is a coil of copper wire suspended vertically ; 
the end of the coil dips into this little basin of mercury. From 
a small voltaic battery behind I send a current through the coil; 
and, because it passes in the same direction through all its convolu- 
tions, they attract each other. The coil is thereby shortened, its 
end quits the mercury with a spark, the current ceases, the wire falls 
by its own gravity, the current again passes, and the wire shortens 
as before. ‘I'hus you have this quick succession of brilliant? sparks 
produced by the shortening of the wire and the interruption of the 
current as it quits the mercury. 

Is it a fact, then, that an iron bar is shortened by the act of mag- 





* The sound, I find, was first noticed by Mr. Page.— J. T., 16tb June. 
+ Rendered brilliant by the introduction of wire and a core of soft iron 
into the circuit. 
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netisation? It is not. And here, as before, we enter into the 
labours of other men. 

Mr. Joule was the first to prove that the bar is lengthered. Mr. 
Joule rendered this lengthening visible by means of a system of 
levers and a microscope, through which a single observer saw the 
action. The experiment has never, I believe, been made before a 
public audience but the instrument referred to* at the commence- 
ment of this lecture will, I think, efable me to render this effect of 
magnetisation visible to everybody present. 

Before you is an upright iron bar, two feet long, firmly screwed 
into a solid block of wood. Slidivg on two upright brass pillars 
is a portion of the instrument which you see above the iron bar. 
The essential parts of this section of the apparatus are, first, 
a vertical rod of brass, which moves freely and accurately in a long 
brass collar. The lower end of the brass rod rests upon the upper 
flat surface of the iron bar. To the top of the brass rod is 
attached a point of steel; and this point now presses against a 
plate of agate, near @ pivot which forms the fulcrum of a lever. The 
distant end of the lever is connected, by a very fiue wire, with an 
axis on which is fixed a small circular mirror. If the steel point be 
pushed up against the agate plate, the end of the lever is raised ; 
the axis is thereby caused to turn, and the mirror rotates. I 
now cast @ beam from an electric lamp upon this mirror; it is re- 
flected in a luminous sheaf, fifteen or sixteen feet long, and it strikes 
our screen, there forming a circular patch of brilliant light. This 
beam is to be our index; it will move as the mirror moves, only 
with twice its angular velocity; and the motion of the patch of light 
will inform us of the lengthening and shortening of the iron bar. 

Iemploy one battery simply to ignite the lamp. I have here a 
second battery to magnetise the iron bar. At present no current is 
passing. I make the circuit, and the bright image on the screen is 
suddenly displaced. It sinks a foot. 1 break the circuit: the bar 
instantly shrinks to its normal length, and the image returns to its 
first position. I make the experiment several times in succession : 
the result is always the same. Always when I magnetise the image 
instantly descends, which declares the lengthening of the bar; always 
when | interrupt the current the image immediately ri-es. A little 
Warm water projected against the bar causes the image to descend 
gradually. ‘his, I believe, is the first time that this action of mag- 
netism has been seen by a public audience. 

I have employed the same apparatus in the examination of 
bismuth bars; and, though Considerable power has been applied, I 
have hitherto failed to produce any sensible effect. It was at 
least conceivable that complementary effects might be here exhibited, 
and a new antithesis thus established between magnetism and dia- 
oo 

o explanation of this action has, to my knowledge, been offered ; 
and I would now beg to propose one, which seems to be sufficient. 
I place this large flat magnet upon the table; over it I put a paper 
scree; and on the screen I shake iron filings. You know the 
beautiful lines in which those tilings arrange themselves—lines 
Which have become classical from the use made of them in this 
Institution; for they have been guiding-threads for Faraday’s 
intelligence while exploring the most profound and intricate pheno- 
mena of magnetism. These lines indicate the direction in which a 
small magnetic needle sets itself when placed on any of them. The 
needle will always be a tangent to the magnetic curve. A little rod 
of iron, freely suspended, behaves exactly like the needle, and sets 
its longest dimension in the direction of the magnetic curve. In 
fact, the particles of iron filings themselves are virtually so many 
little rods of iron, which, when they are released from the friction 
of the screen by tapping, set their longest dimensions along the lines 
of force. Now, in this bar magnet the lines of force run along 
the magnet itself, and were its particles capable of free motion 
they also would set their longest dimensions parallel to the lines 
of force—that is to say, parallel to the length of the magnet. This, 


then, is the explanation which I would offer of the lengthening of | 


the bar. The bar is composed of irregular crystalline granules; and, | Moment we introduce the requisite element, we induce that want 


when magnetised, these granules tend to set their longest dimensions 
parallel to the axis of the bar. They succeed, partially, and produce 





PERMANENT WAY. 


Srxty-sEveN years have passed since the first iron railway, of 
which any authentic account has reached us, was constructed at 
Newcastle bya Mr. Barnes. All these years men have been im- 
proving on the invention, yet it is doubtful if the modern railway is 
a whit better adapted to its work than was the rude iron track for 
its work im our grandfathers’ days. The loads conveyed on Mr. 
Barnes’ road seldom exceeded three or four tons, and horses sup- 
plied the motive power. The speed was seldom greater than two- 
and-a-half miles per hour. Under these conditions the novel mode 
of transit, for it was really a novelty, answered the intended purpose 
passably well. The expenses for repair were not great, and the 
transport of coals from the Lawson Main Colliery to the river Tyne 
was materially facilitated. Little, if anything more, can be said of 
the good qualities of the best existing railway. If nothing more 
were required, the engineer and the traflic manager migit rest as 
well content with their work now as we imagine Mr. Barnes felt for 
his then. But something more is required. Our permanent way is 
full of defects, apparently inseparable from the best system of con- 
struction yet adopted, and while these continue to exist our railways 
and railway men certainly do not accomplish all that is required of 
them. Forty-ton engines, it is true, conveying a thousand passen- 
gers at once to their destination, career over the face of the earth at 
a speed of fifty miles an hour. The transport of two or three 
hundred tons of goods at one time, at double the speed which our 
forefathers regarded with wonderand pride in the old coaching days, 
has become so habitual with us that the operation scarcely receives 
a passing thought, yet the means by which these ends are attained 
are, in one sense, as far from mechanical perfection as were the tram- 
ways of fifty years ago. In other words, our rails do not support 
their loads or facilitate their movement much better than the primi- 
tive trains sustained the old-fashioned coal wagon, or aided its pro- 
gress, and the outlay for maintenance and repairs is pearly as high 
relatively to the work done in the one case as in the other. 

Railways form rather a singular exception to other inventions. 
Sixty-seven years is a considerable space of time wherein to perfect 
ascheme. The vast importance of the subject has called into play 
the highest inventive faculties of mankind, yet not even the most 
ardent admirer of existing arrangements will urge that the perma- 
nent way of 1864 is as perfect as it should be. The construction of 
a track consisting of two iron bars, placed side by side at a regulated 
distance, supported firmly on blocks of stone or wood, imbedded ina 
hard substratum specially prepared,for their reception, seems no very 
difficult undertaking. Nor is it so in the abstract. If no other 
consideration save that of expense stood in the way, the more con- 
structive difficulties would be easily surmounted. A track, perfectly 
solid, and composed of such materials as stone and iron, used in 
quantity, would, it is true, cost an immense sum of money. So do 
our great bridges, our tunnels and embankments, our cuttings and 
viaducts ; and money is never wanting for such works. ‘Those who 
supply it know well that when the bridge or the tunnel, the viaduct 
or embankment, is fairly finished the expenditure ceases, The 
works executed can scarcely wear out. A century or so may elapse 
and leave them nearly as perfect as at the moment of completion. A 
track formed of girders instead of rails, founded on colossal stone- 


| blocks, or deeply driven piles, would possess nearly the same quali- 


a microscopic lengthening of the bar, which, suitably magnified, has | 


been rendered visible to you.t 

Perhaps you do not see the magneticcurves from your present posi- 
tion, but I[ will enable you to see them. I have bere an electric 
lamp turned on its back, and from it a vertical cylinder of light now 
issues. Over the aperture of the lamp I place twosmall bar magnets, 
enclosed between two plates of glass. The vertical beam is received 
upon a looking glass which reflects it on to the screen. In the path 
of this reflected beam I place a lens, and thus obtain upon the screen 
a magnified image of the two small bar magnets. And now I sprinkle 
this fine iron sand on the plate of glass, and you see how it arranges 
itself under the operation of the magnets. A most beautiful display 
of the magnetic curves is now before you. And you observe, when 
I tap the glass, how the purticles attach themselves by their ends, 
and how the curves close in upon each other. They try to attach 
themselves thus, and close thus up in the solid iron bar: the conse- 
quence is that the longitudinal expansion is exactly counterbalanced 
by the transverse contraction, so that the volume of the bar remains 
unchanged. 

But can we not bring a body with movable particles within an 
electro-magnetic coil? We can; and I will now, in conclusion, 
show you an experiment devised by Mr. Grove, which bears 
directly upon this question, but the sight of which, I believe, has 
hitherto been confiued to Mr. Grove himself. At all events, 1 am 
not aware of its ever having been made before a large audience. I 
have here & cylinder with glass ends, and it contains a muddy liquid. 
This muddiness is produced by the magnetic oxide of iron which is 
suspended mechanically in water. Round the glass cylinder I have 
coiled five or six layers of covered copper wire ; and here is a battery 
from which a current can be sent through the coil. First of all, I 

lace the glass cylinder in the path of the beam from our electric 

mp, and, by means of a lens, cast a magnified image of the end of 
the cylinder on the screen. That image at present possesses but 
fecble illumination. The light is almost extinguished by the sus- 
pended particles of magnetic oxide. But, if what [ have stated re- 
garding the lines of force through the bar of muagnetised iron be 
correct, the particles of the oxide will suddenly set their longest 
dimensions parallel to the axis of the cylinder, and also in part set 
themselves end to end when the current is sent round them. More 
light will be thus enabled to pass; and now you observe the effect. 
The moment I establish the circuit the disc upon the screen becomes 
luminous. I interrupt the current, and gloom supervenes; I re- 
éstablish it, and we have a luminous disc once more. 

The apparatus, as I have stated, was really invented to examine 
whether any mechanical effect of this kind could be detected in 
diamagvetic bodies ; but hitherto without result. And this leads me 
to remark on the large ratio which the failures of an original inquirer 
bear to his successes. The public see the success— the failure is known 
to the inquirer alone. The encouragement of his fellow men, it is 
true, often cheers the investigator and strengthens his heart; but his 
main trials occur when there is no one near to cheer him, and when, 

he works aright, he must work for duty and not for reputation. 
And this is the spirit in which work has been executed in this 
Institution, by a man who has, throughout his life, turned a deaf ear 
to such allurements as this age places within the reach of scientific 
renown ; and it behoves every friend of this Instiiution to join in 
the wish that that man’s spirit may continue to live within its walls, 
aud that those who come after him may not shrink from his self- 
denial while endeavouring to merit a portion of his fame. 





* Very skilfully constructed by Mr. Becker. 


¢ My assistant, Mr. Barrett, has just drawn my attention to a pa by 
M. De Ja Rive, m which this expl nation i Po hi q 
the entire credit of it.—J. T., J une 16. ca ete a 
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fications of endurance. Once constructed it would be done with, and 
shareholders would hear little of the expenses for road maintenance. 
It would, doubtless, be very good policy to adopt such a system of 
construction, or something very like it, did no countervailing disad- 
vantages interpose. A difficulty, however, presents itself, apparently 
trivial, yet of such importance in reality, that it may be found 
the secret of nearly every trouble connected with permanent way, 
from the days of George Stephenson to the present time. The line 
we have sketched would be practically devoid of elasticity, and, so 
far, our trains can only proceed over resilient roads. Now, the 


of permanence in the whole system of rails, chairs, sleepers, and 
ballast, which renders maintenance expenses so heavy, to say 
noting of increased train resistances avd consumption of fuel. 
Permanence and elasticity have pever yet gone together in our rail- 
way track, and it is much to be feared that they never will, 

About the time when George Stephenson’s stone blocks, on the 
Manchester and Liverpool Railway, were found to be a great 
mechanical mistake, Bruuel, who almost always led, and seldom 
followed, resorted to piles as a foundation for his rails. The 
experience of his great fellow-labourer had demonstrated that stone- 
blocks would not answer as sleepers. Brunel did not believe in 
ballast then—few engineers do now—therefore he put down the 
substructure for his rails as though he had been laying the founda- 
tlon for a lighthouse or a castle, only as the incessant strain was 
less the foundation was somewhat modified. Stout piles were 
driven deeply into the earth as far, in fact, as they would go with 
acertain weight, at regular distances. Their tops were then sawn 
off level with the prepared surface of the ground. A continuous 
sleeper, affixed to the piles by bolt upon bolt, formed in effect a 
girder from one to the other. Ou this was spiked what we would 
consider a very light rail, even for the engines then in use. The 
ballast was rammed home, not very carefully, and the line was com - 
plete. A very few m»nths served to show that yet another mistake had 
beencommiited. The longitudinal timbers deflected between the piles, 
and with them the rails. Water found its way into the ballast, 
and then the timbers gave way still more, so thal, in a short time, 
the passage of a train over the road very much resembled a trip in 
a park pheeton across the broad ridge and furrow of one of those 
old-fashioned clover leas still to be met with in some parts of 
England. The piles prevented the insertion of fresh ballast, and 
formed unyielding places in the road, bad for the engines. In 
short, the road was a complete failure. Had the rail been stronger 
vertically, the result might have been very different. It was not 
easy, however, to get a good heavy rail in those days, nor indeed is 
it now without paying a long price for it. So the piles were taken 
up, or where that was found impossible, cut off a foot or so below 
the surface, and the continuous sleeper allowed to repose in peace, 
save when trains were passing, on the much despised gravel, and 
thus ended the second attempt to get rid of either ballast or wood as 
a substructure. 

A perfect railway should be absolutely hard, smooth, and free 
from joints. It should also be so stiff that the load it is intended 
to sustain should be incapable of producing appreciable deflection. 
On such a track, wheels equally hard, made as true as possible in a 
lathe, would roll with a minimum of resistance. Such a road, 
it is almost needless to say, is a mechanical impossibility, and 
even if it were not, it is problematical if any one could 
endure to travel over it. ‘The contact of each succeeding 
group of atoms in the wheel tyre, with those destined to receive 
that contact in the rail, would produce a vibration rendered 
apparent enough to a bystander by the resonance of wheel and rail. 
Mechanical properties must give way now and then before the demand 
of the nervous system. Our track, too, must have joiuts unpleasant 
to get over, thus we are gradually led toa compromise between 
the perfect and the imperfect elasticity which must be introduced 
somewhere. Ballast virtually possesses none, and therefore it is 
provided by the use of wooden sleepers, to whieh the rails are fast- 
ened by a thousand and one methods each possessing its advantages 
and disadvantages, 

Stephenson’s stone-blocks used commonly to tip over, because the 
cast-iron rails which they carried were short. Malleable rails, rolled 
in 20ft. lengths, secure the modern sleepers from a similar casualty ; 
but engines, especially when going round curves, exert a powerful 
lateral pressure against the inside of rails, tending to tip them over 
outwards. The lower rail, therefore, can be kept the better. This, 
however, renders a shallow rail necessary on a longitudinal sleeper 
of practicable breadth, and as the stiffuess of the rails varies as the 
square of their depth, an element of weakness is thus objectionably 
introduced. The elastic medium is again at fault. The cross 
sleeper system gets over the difficulty by making a sacrifice of much 
that is commendable in continuous bearing, a deep rail can be used, 





The objections of their use lies in the impossibility of supporting 
them up equally. They too often rest in the middle of their length 
bend from that point at the passage of each train, and spring from 
the ballast beneath their ends. As the load is wheeled away joints 
get outof order, Every time the sleeper moves in the ballast, the rail 
must of necessity move in the chair, or the chair in the sleeper, and 
so, without constant watching, the whole thing goes to pieces by 
degrees. On some of the French lines the sleepers have been cut 
in two in the middle of their length, a tie being introduced at every 
10ft. or 12ft. to keep the gauge correct. A far better plan 
appears to be the removal of all the ballast from the cevtre of 
each track, one great defect of the longitudinal system which 
the cross sleeper arrangement is free from. The strain of com- 
pression is across, instead of with the grain of the wood. A 
narrow-footed rail finds its way, in wet weather, with surprising 
rapidity, into a continuous timber; while chairs seldom get into 
cross sleepers deeply. After all, it is easy to see that, on this 
system again, the use of wood—the elastic medium—introduces the 
germ of destruction and imperfections. As an instance, however, 
of what the flat-footed rail and the cross sleeper are capable 
of accomplishing, with careful management, we may, en parenthése, 
cite the permanent way of the Chemin de fer du Nord, consisting of 
rails 5in. deep, weighing 741b. to the yard, the sleepers are 30in. 
apart at the joints, and 36in. elsewhere. The rails are fished on the 
jvint sleeper. This road carries the great 63-ton Engerth engines 
very well indeed, but it must be remembered that, as a rule, French 
lines are better balanced than ours, while the speeds are more mode- 
rate, An official report, prepared in 1857, shows that up to that date 
17 per cent. of the whole cost of French railways had been expended 
on ballast, The Great Southern and Western of Ireland has a very 
similar track. No “fishes” are used, however, but the rails are 
among the heaviest rolled, weighing 921b, to the yard. This line is 
worked by heavy engines ; there is little deflection, the weight of the 
rail guarding against that, but the joints are very far indeed from 
what they should be. Still, neither the Noutd line nor any other is 
as mechanically perfect as it ought to be. 

There is something uliar in the action of heavily laden wheels 
passing at a high speed over a rail ; the effect produced is far more 
that of percussion than simply pressure. A locomotive driving wheel, 
carrying, say, five tons, exbibits that force with all the suddenness of 
a blow on each succeeding inch of rail when revolving rapidly. The 
strain is thus thrown instantaneously on each fraction of the length 
of the rail table, and removed again as quickly. We doubt if the 
action of a steam hammer on the red-hot iron beneath it is more 
rapid. There are some things not yet understood as well as 
they should be about percussion. A moderate blow will pro- 
duce effects unattainable by a tremendous pressure, and calculation 
is, to a great degree, at fault in explaining exactly to what this result 
may be fairly attributed. It would seem as though the atoms of iron 
were taken at unawares, and therefore unprepared to resist. The 
theory may seem far-fetched, yet it accords with facts. We shall not 
be far from the truth in any cose in considering the action of rapidly 
revolving wheels as a compound of pressure and percussion, No 
wonder that a crystalline rail is met with now and then. Indeed, 
unless a rail is supported on wood its destruction follows as a matter 
of course. India-rubber and iron have been proposed as elastic 
media, but wood is the material in common a and we need not 
refer to any other just now. Were it only possible to make it one 
with the iron, there would be little objection to its use. But wood 
and iron have never been effectually wedded together yet,and never 
will be, and in our railway system the chair arrangement does not 
even approach the intimate connection so desirable, Chairs quickly 
become loose on the sleepers, and the rails in the chairs; unl ss 
these last are made enormously heavy, if they are tight, fixing with 
keys which deserve the name is certain to split them, ‘The little 
blocks of timber now employed certainly answer their purpose very 
inadequately. Compressed wood might probably be used as a 
substitute with advantage. ‘Trenails of the kind have been 
employed ere now to attach chains to stone blocks, but 
we are not aware that any extended system of keying on this plan 
has ever been carried out. We are led to the conclusion that the 
necessity for that elasticity of rail bearing which is incompatible 
with endurance and permanency arises from the rigidity of the 
wheels which travel on our permanent way. What could be said 
of the engineer who proposed to send three tons of iron a couple of 
hundred miles at a high speed in a waggon without springs? He 
would be justly deemed very ignorant of his profession. A pair of 
six-feet driving wheels with thin crank shaft, eccentrics, connecting 
rod end, springs, and axle boxes, represent a nearly similar load, 
carried as dead weight by the rail, The proper place for the elastic 
being, we would suggest, not under the rail but between the 
wheel tyre and the felloe. The tyre is non-elastic, and so also is the 
rail proper, for all practical purposes. If it were not so there would 
be no need for timber sleepers. Thus far we lose nothing by the 
transfer of the elastic medium from one situation to the other, A 
mechanical difficulty, hitherto found insuperable, stands in the | 
when we endeavour to impart resillience to the rail. No such 
objection attaches to its impartation to the wheel. Indeed, the 
wheel, as it is, is merely an analogous method of getting out ot a 
somewhat similar difficulty. Were it practicable to keep the rail 
surface clean, bright, and well lubricated, sledges might be used 
instead of wheels, as lately proposed in France, with probable ad- 
vantage. But in maintaining the lubrication lies the impossibility. 
The wheel is merely an expedient by which the friction is trans- 
formed from the unoiled rail to the oiled axle. The idea of au elastic 
wheel is no more a novelty than that of an elastic road. Our omni- 
busses, pleasure carriages, common carts, aud vans have got them, 
Every spoke is a spring whict in time bears its share of theload. No 
one ever proposed an elastic road until the advent of railways. Our 
macadamised highways, our paved streets, have each and all a surface 
made as hard aud as unyieldy as possible. ‘The read maker devotes 
all his energies to making the surface on which the carriages have to 
run as perfect in its rigidity as the materials of construction at his 
command will permit, well knowing that the necesrary elasticity can 
be provided in the wheels and springs far better thanin the road The 
extension of the principle to railways is worth consideration, And 
we confess we are at a loss to discover a reason why the rails may 
not be seated on durable stone blocks, or, where these cannot be 
had, on masses of “ Beton” or piles, and so fixed and so heavy, that 
looseness and deflection, with all those attendant evils of expense, 
danger, and increased train resistance, may be greatly abated, if not 
done away with. May we not look to the adoption of steeled rails, 
as rigid as stone and iron can make them, and elastically seat d tyres 
not beneath the engine alone, but under every carriage in the train, 
and find in this arrangement the nearest approach to perfection 
which the modern railway is capable of reaching ?— Railway News. 








EMERY’S MACHINERY FOR GINNING AND 
CLEANING COTTON. 

Tuxse improvements, by H. L Emery, of 72, Sloane-street, Chel- 
sea, relate to the construction and mode of adjusting the hopper of 
acotton gin; to the formation and arrangement of the grids, or 
ribs; to the manner of admitting air to the brush cylinder, and of 
regulating the passage of air through the machine; to the method of 
conducting away the lubricating material that escapes inside the 
bearings ; to the nature of the metallic bearings designed for 
cotton gins and other machines, and to the mode of construct- 
ing the same; to the use of both a horizontal and inclined mate- 
board, and to the mode of adjusting the same; to the manner of 
mounting or hanging the intermediate reversing and tightning 
pulley which carries the belt for communicating force and motion 
from the saw shaft to the brush cylinder shalt; to a device for 
rendering the bearings of band cylinders independently adjustable, 
the same being applicable to the cleaning attachment of cotton gins 
and to other machinery; and to the arrangement of the baud and 
— pulleys for communicating force and motion to the several 

afts. 


Fig. 1 is a side elevation of the complete machine for ginning and 


and there is little fear of tipping so far as the sleepers are concerned, : cleaning cotton ; Fig. 2 is a plan of the same; Fig. 3isa longitudinal 








| 


THE ENGINEER 





Jury 8, 1864. 














aS 
Ta. 
en ad 


8 LIAL, 


\ 
- May 
| 





central section of said machine; Fig. 4 is an elevation of a cam for 
adjusting the hopper drawn on an enlarged scale; Figs. 5, 6, and 7 
represent the ribs or grids of the machine, Fig. 5 being a side eleva- 
tion, Fig. 6 a view of their faces, and Fig. 7 a cross section of the same ; 
Fig. 8 is an elevation of the improved bearing with a portion of the 
framing, showing the aperture for the escape of the lubricating oil ; 
Fig 9 is a cross section of the same showing the under-cut portions 
of the bearing; Fig. 10 is a view of the incline mote-board formed 
in two parts, with attachment for raising and lowering the upper 
portion of the board; Fig. 11 is a detached view showing a method 
for adjusting the band rollers of machinery; Fig. 12 ie a front view 
of the adjusting plate. 

The framework A of the machinery for ginning and cleaning 
cotton for which the improvements are more especially designed, 
may be constructed of any suitable material and convenient form. 

The improved hopper B, Figs. 1, 2, and 3, is enlarged above the 
ribs for the purpose of lessing the resistance of the breast of the 
hopper to the rotation of the cotton roll. This enlargement com- 
mences at a point nearly on a level with the centre of the cotton 
roll, and continues to the top of the hopper, as clearly shown in 
Fig. 3. This hopper is made adjustable in reference to the saws by 
means of a cam C, Fig. 3, upon either side, the form and full size ef 
which is represented by Fig. 4. These cams are operated by a 
thumb-nut a, Fig. 1, or other convenient device. 

The improved ribs D of a cotton gin are shown enlarged in 
Figs, 5,6, and 7. The upper ends of these ribs are made to recede 
from the curved line of their faces,as shown in Fig. 5, and the 
spaces between the ribs, the entire distance from the saws upward, 
are made of the same width, as shown in Fig. 6, to permit the 
ready passage and escape of the partially ginned staple and seed from 
the said spaces, into which they have been drawn by the action of 
the saws, so that said staple and seed may freely pass on and 
revolve with the cotton roll. The ribs are formed of cast iron, 
chill-hardeved in that portion of their faces and edges against which 
the cotton impinges during the process of ginning to prevent their 
Wearing away, or instead of chill-hardening these parts tempered 
steel plates may be inserted in the said portion for the purpose of 
evsuring durability, and for convenionce of removal of the worn 
parts of the ribs. An aperture E is formed in the frame of the ma- 
chine or casing containing the brushcylinder. Thisapertureis made on 
both sides of the machine, forming an unobstructed passage across the 
same at the upper side of the radial board F, which board turns the 
cotton and blast towards the discharging outlet of the gia for the pur- 
pose of admitting a sufficient supply of air to the brushes as they pass 
the edge of the said board to prevent a partial vacuum which would 
otherwise be produced at this point. ‘This arrangement economises 
power and lessens the required speed of the brush cylinder. The 
lubricating material which escapes from the bearings G, Figs. 8 
and 9, on the inner side is conducted outward by making the 
under side of the bearing inclining outward, a semicircular 
aperture 6, Fig. 8, being cut through the side of the ma- 
chine around the lower part of the said bearings, for the 
purpose of admitting the free passage of the lubricating 
material, and, at the same time, preventing its running down 
within the sides of the machine. By this means the cotton is kept 
from contact with the lubricators, by which contact it would not 
only be injured and its passage impeded, but there would also be 
danger of producing fire by friction. The linings ¢ of the bear 
ings G, designed for cotton gins and other machinery, are constructed 
of an alloy covstituted of four parts of bauca tin, three parts antimony, 
and one part of lead. When this lining is designed for wooden 
bearings or chambers one part more of antimony is employed with 
one part less of lead. This composition has been found to require 
less lubricating and to produce less friction than brass or other mate- 
rials generally employed for this purpose. The metal bearings G 
are cast or formed so as to leave a space between them and the journals. 
This space is enlarged near each end of the journals by forming a 
recess d, partly under-cut, the object being to secure the linings c in 
place. These linings may be made to extend beyond the face of 
the frame at either or both ends, by which means a larger bearing 
surface is obtained for the journals. The bearing surface for the 
journals is formed by passing a mandril of the required size through 
the centre of the journal chamber, and placing upon the said mandril 











at both ends of the chamber acollar, the inner face of which conform 
to the required shape of the projecting ends of the bearing. The 
collars are held in position while the lining of the journals is being 
cast by set screws or other suitable means, When it is desired 
to form the bearings in two parts, pieces of infusible metal are 
placed between the halves of the journal chamber. The edge of 
these metal plates extends inward to the mandril on either side, 
and at the same time divides the aperture through which the 
melted alloy is poured into the journal chamber, and thereby 
dividing the bearing or lining of the journal. Bearings formed 
in this manner are very perfect, and all the expense of fitting is 
avoided. 

The horizontal mote-board H, Fig. 3, retained in position by the 
thumbscrew e, is made adjustable forward and backward. This 
board, situated below the brush cylinder I, passes in contact with 
the lower end of the incline mote-board J at a point nearly in a 
vertical line with the axis of the brush cylinder. The object 
of this arrangement is to divide the current of air which con- 
tains the cotton, dirt, and refuse, ix such a manner that the 
dirt and refuse may fall down, while the cotton is carried 
forward and up the inclined mote-board. This inclined board 





is constructed in two parts, as clearly shown enlarged in Fig. 
10. The upper or outer part is hinged to the lower, or to the frame 
of the machine. ‘The upper part of the board may be held at} 
any desired point by means of the pawl f engaging the rack K, | 
to which the said upper part is attached. By lowering or raising | 
the upper end of this board the size of the outlet is| 
varied, thereby regulating the force of the discharge blast which | 
carries out the cotton, and incidentally regulating the force of the | 
inward draft. Tbe upper or outer part of the inclined mote-board | 
is only applicable to a cotton gin when the condensing attachment | 
is not employed. 

The intermediate reversing and tightning pulley L, Fig. 1 
designed for use on cotton gius and other machines, which pulley 
carries the belt g for communicating force and motion from the saw 
shaft to the brush cylinder, is mounted upon a radial vibrating 
hanger M, whose vibrations are produced by the action of the belt 
in one direction, and by an adjustable screw bolt A acting through a 
strong elastic spring i in the other direction. ‘The objectof this device 
is not only to maintain the belt at the required tightness inall climates 
and conditions, but to avoid the necessity of using a belt of great 
length to obtain the desirable amount of elasticity. 

The means employed for rendering the bearings of band rollers 
independently adjustable is shown in Figs, 11 and 12. The end of 
the roller N fits in an eye m formed in the lower end of a plate o. 
A slot nis cut in this plate, which works on a bolt fixed in the 
frame of the machine. By this arrangement the bands may be 
tightened or loosened at the pleasure of the operator. 

The pulleys P, P', Fig. 1, on the saw shaft g, and the pulley Q on 
the brush shaft r, as well as the intermediate pulleys, are each fitted 
with a projection for receiving a band, which passes around the 
pulley upon the shaft of the upper or driving cylinder S of the 
endless apron of the cleaning attachment. The opposite end of said 
driving cylinder is fitted with a pulley s for carrying a baud, which 
drives the pulley ¢ of the gauze cylinder T. The required power 
is applied in any convenient mauner, either through the band 
pulley & or cog gearing fixed on one end of the saw shaft to a pulley 
P, on the opposite end of said shaft, which pulley carries an endless 
band or strap g, passed over the pulley Q on the brush cylinder shaft 
r, and thence over the loose pulley L on the vibrating hanger M. A 
rope or band carried from a pulley P!, fixed on the pulley P, com- 
municates to a pulley V, placed loosely on the gauze cylinder shatt 
x. Connected with this pulley is a pulley v, which by a rope or 
band imparts motion to the pulley W ou the sbaft of the upper 
band roller 8, the opposite end of which is fitted with a pulley s, for 
carrying a band which drives the pulley ¢ and with it the gauze 
cylinder shaft, 


ELECTRIC TELL-TALES, 
Tuis invention is by Willoughby Smith, 108, Great Russell- 


street, Bedford-square. 
The apparatus B, Fig. 1, is affixed to an ordinary clock A. The 
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apparatus B contains twelve electro-magnets, so arranged as to 
correspond with the respective hours on the clock, and the instant 
the electric current passes through each of them it draws on a soft 
iron armature, liberates a Geman silver plate on which the hour is 
engraved, and exposes through an aperture in the apparatus the time 
the line has been completed. 








Fig. 2 represents the time-contact, which it is the duty of the 
watchman to turn. It consists of an ordinary sand glass, freely 
suspended between two brass uprights. The glass, in its normal 
state, takes a vertical position ; from the side of one of the supports 
projects an insulated spring, from which a wire is connected in a 
terminal on the wooden base. On the axis by which the glass is 
turned is a metal cone, which is also in metallic contact with a 
terminal upon the base board, the whole being secured in a small 
box, so that the person in charge can (being provided with a suit- 
able key) give the glass a half turn, which brings the sand upper- 
most, and is kept in that position by the cone resting upon the 
spring. When the 
glasses are all turned 
the circuit is complete, 
and remains so until 
nearly all the sand has 
passed into the lower 
compartments of the 
glass, when it again as- 
sumes a vertical posi- 
tion, and breaks the 
circuit by lifting the 
coue from the spring. 
The size of the glass 
A= and quantity of sand it 
contains regulates the 
= time of contact. 

— It may at once be 

. — seen that these time- 
contacts, which are in connection with the line, can be distributed in 
as many chambers or departments as require the care of an at- 
tendant ; should the person so intrusted neglect to turn one of these 
contacts at the appointed time, the line will be broken, and the 
apparatus attached to the clock (which must, of course, be placed in 
the private room of the proprietor) will not register, thus at once 
showing that the watchman had not done his duty. Mr. Sax, of 
108, Great Russell-street, has completed an apparatus of the kind de- 
scribed intended for banks, factories, &c. 
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W. T. C. (Ashton-under-Lyne).— We know of no such work. 

A Constant Reaper (Hoxton).—At Messrs. Elliott's, 449, Strand. 

R. W. R. Henley’s wire rope machinery was described in ovr ninth volume 
page 201. 

Tueta.—You will have no difficulty in deciding on carefuily readiny Captain 
Cole’s specification. 

R. M. K.—You can easily make the calculation. 
could work a 10-in, pump. 

Z.—WNo, there is no book on the subject, nor do we think that you would be 
cllowed to see the process upon so general a request. 

F.N.T—A strong constitution is the first qualification requisite for a 
Jireman on a steamship, The engagements are seldom for any considerable 
period of time, 


We should suppose you 
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NAVAL WARFARE. 

JUsT as improved machinery may enable a manufacturer 
to distance his rivals, so may better appliances of war give 
an advantage to the nation possessing them. But, exactly 
as no manufacturer, having the means and a sufficient 
amount of enterprise, will fail to obtain and work the best 
machinery within his reach, so no military power will re- 
main without the best weapons of war; or, at least, with- 
out what are believed to be the best. The manufacturer, 
moreover, is really benefitted by any substantial improve- 
ment in his machinery, notwithstanding that his neighbour 
may at once take advantage of it, and thus compete with 
him on fresh ground. For, with the improvement, the cost 
of production is lessened, and an increased demand arises, 
and in many cases the nett profits of a business are thus 
much larger after improvement and competition have done 
their work than before. But in respect of preparations 
for war, it is doubtful if the greatest improvements can 
confer any permanent superiority upon any single nation. 
The effect of any striking improvement in ships of war 
or in ordnance is, true enough, to render worthless, or 
nearly so, everything in the same line already in existence, 
but for all practical purposes of warfare the relative positions 
of military powers are unchanged by such improvements, 
since they are almost simultaneously adopted by all. It isa 
characteristic of England that she has not led, but followed, 
the recent movements in respect of war appliances, yet it 
is the fact that she is at this moment well advanced in her 
preparations for war—as much so, possibly, as any other 
power. Our great reliance must ever be upon our navy, 
and it is here that our means both of attack and defence 
should be most complete. Foreign powers had adopted 
naval shell guns which could fire broadsides of melted 
iron. Here, at once, was an end to the glory of “the 
wooden walls. of England.” For an old three-decker to 
engage a frigate armed with shell guns and provided with 
Martin’s cupolas (for melting iron, not for shields) would 
be litile less than suicide. ‘The Admiralty, however, saw 
nothing for it, at first, but to mount shell guns and melting 
furnaces in self defence. There is no inventive power—or, 
at least, there was none a few years ago—in the Adwiralty. 
It was accepted as a necessity that war, at sea, should be 
made more dreadful than ever before; that line-of-battle 
ships should go into action to burn and to be burnt in 
return. ‘Then did the French Emperor resolve to protect 
his ships from our (or any enemy's) shell guns, and he 
adopted armour plates. Here, again, we had to follow, 
and the Warrior, the Black Prince, and other plated ships 
are the result. Thus both nations—let us say all naval powers 
—saw their existing fleets of timber-built ships swept from 
effective service—laid up, indeed, to rot ingloriously in port. 
And not only were the days of timber ships numbered, but so 
were those of the older Casiida, and the more modern 
shell guns. ‘They could do nothing against 4tin. to 
53in. plates. The 68-pounder (95 cwt.) guns are to be 
excepted from this remark. Yet, as is well known, it 
would be easy to render a ship invulnerable against them, 
fired as they always are with spherical cast iron shot. But, 
to this day, we have no really effective broadside naval 
gun. We had examples of rifled field guns in the Exhi- 
bition of 1851, and more lately our great military in- 
structor, the French Emperor, had adopted still better 
forms, which he employed with good effect in the war in 
Italy. So we accepted the lesson, and the War Office took 
up the then Mr. Armstrong, who had contrived a delicate 
field piece of great range and accuracy, but which has not 
yet been adapted to the use of the Navy. Still, we had a 
national gun, a truly English gun, a gan with which the 
authorities in Pall Mall were satisfied. The Navy, it was 
determined, should have this gun only, with leave, of 





course, to keep to the old 68-pounder, if the Admiralty 
thought fit. The Pall Mall gun was not a strong gu” 
when made of large calibre and fired with heavy charge® 
—or, in other words, when used as all naval guns must 
now used to be of service. It was nothing 
that clever artillerists and the very ablest ordnance 
engineers showed why a wrought iron chase could never 
be made to withstand severe service, why the coiled 
arrangement, with no settled principle of definite initial 
tension, would shake to pieces, why vent pieces would 
blow out, and why screwed breech plugs would burst the 
walls of the chamber, or else blow bodily out. But we 
need not go into any fresh statement of the objections to 
the Government gun, its faults have long been acknow- 
ledged, and it is only, perhaps, because we are so far com- 
mitted to the Armstrong system that we must keep on with 
it for a while, working out of it gradually as we are already 
doing. So much has our faith been shaken in the wrought 
iron coiled gun of 1861 that there is now great and well- 
founded apprehension that, in the event of war, we might 
be unable to cope with other nations. We must have 
steel shot and shells; even the Ztmes, which generally 
echoes official conviction, now not only admits but insists 
upon this. Nothing in which the peculiarities of the Arm- 
strong gun are preserved is fitted for firing steel shot or 
steel shell. ‘To fire these we must give up everything 
which has been known by the name of Armstrong. There 
is a so-called Whitworth gun, but we have no idea what it 
is beyond what we can gather from Mr. Whitworth’s ex- 
traordinary specification of 1855—a gun of many joints, in- 
tended to open “ like safety valves” when under the strain 
of fired gunpowder! There was a polygonal bore, but 
this was professedly to secure a mechanical fit between the 
interior of the gun and its projectile, and this mechanical 
fit has been found to be impracticable, and Mr. Whitworth 
has abandoned it, now adopting, not six, but twelve or 
more, sides to the bore, of which the sho really fits to 
none. Beyond these notable peculiarities there is no 
“Whitworth gun,” and it is folly to deceive ourselves by 
the supposition that anything of value is concealed under 
this familiar term. The only gun that can avail us in the 
hour of battle is a strong gun, a gun within which even 
50 1b., and possibly 1001b. of powder may be fired ata 
charge. In this respect Captain Blakely, Krupp, and 
Lieutenant Rodman have done far more than either Arm- 
strong or Whitworth. For years the War Office has set its 
official face against every attempt to introduce the strongest 
material into the making of naval guns. It was perfectly 
demonstrable that this material was steel. Yet this has at 
last crept into the so-called Armstrongs, and bye and bye 
we may expect that large guns will be made wholly of 
that material. In theory the system named by Mr. Mallet 
as that of “ringed structure with initial tension ” is perfect. 
In practice we have had abundant reason for doubting 
whether the “hoops,” or “jackets” can be depended 
upon under the strain and heat of firing to pre- 
serve their adjustment upon each other. Every- 
thing depends upon this. Alter the distribution of 
strain within the gun and the hoops may burst in succes- 
sion, not explosively, perhaps, but to the confusion of the 
gunners and the great comfort of the enemy. If, as there 
is reason to believe, the ringed system is not practically 
better than, if as good as, that of solid gun blocks, how 
much more cheaply and certainly may the latter be pro- 
duced. The Bessemer process, although the perfect a ma 
tability of its products to large guns has not been put 
beyond doubt, re offers so much promise that it is unwise 
on the part of the authorities not to give it a full trial. 
They owe it to the nation to cast out Sir William Armstrong 
and everything which can pretend to relationship with his 
peculiar system, and to act independently under the advice 
of disinterested and competent ordnance engineers. ‘This 
done, we should act from a far more advantageous position, 
addressing our efforts to the one thing most needed in gun 
construction—the attainment of the greatest strength, with 
solidity and durability. If we cannot produce steel as 
cheaply as wrought iron, we can, at least, make it at a 
moderate advance upon the cost of bars, and in such 
masses that no welding of distinct surfaces is required. 
With casting and hammering under 100-ton hammers (and 
nothing less should be used upon the heaviest steel ingots) 
we believe all the strength of the best steel may be had 
with the homogeneity of ordinary cast iron when poured 
carefully in moderate weights. Where there is so much 
to encourage the attempt, we ought not, as has always 
been our practice, to allow other nations to gain the start 
of usin everything relating to ordnance engineering. 


LARGE ENGINES. 


Our ideas of size, as related to steam engines of various 
kinds, have grown greatly of late years—we will say since 
1848. ‘They are growing still and, indeed, hardly any 
limits are now assigned by practical constructors as those 
beyond which they had rather not go. This increase of 
size is, perhaps, the more remarkable since, with increased 
preesures and higher speeds of piston, we are now enabled 
to obtain so much greater power than formerly from 
engines of a given size. If the term “ nominal horse- 
power” is related to anything, or expresses any- 





thing, in a steam engine, it is the diameter of the 
cylinder. It is thus a tolerable index of size. But 
where the old engines did not work to much _ be- 
yond their nominal power, there are now hundreds which | 
work to three or four times that power, while some work 
to five, six, and even seven times as much. And yet we 
continue to make absolutely larger engines. Once, to have 
worked up to 6,000 indicated horse-power, already attained | 
in some of our largest ships of war, four cylinders of 
200in. diameter each would have been thought necessary ; 
or, if these were too large to be attempted, sixteen cylinders 
of 100in. each. A pair of 112in. cylinders, with trunks 
diminishing the effective diameter to less than 104in., are 
now found to answer, the speed of piston, with a 52-in. 
stroke, being upwards of 450ft., if not, indeed, 500ft. per 
minute. Everything points to the probability that, within 
a few years, it will become common to make engines which 
shall work up to eight, ten, and perhaps twenty times their 





nominal power, and nothing could thus so completely over- 
throw the absurd term of “ nominal horse power.” Yet it 
is not unlikely that we shall continue to make larger 
engines. So long, indeed, as high expansion is sought 
with steam of no more than 20 lb. pressure, it is difficult 
to fix a limit to size, Mr. Humphrys having adopted high 
and low pressure cylinders, of 48in. and 102in. respec- 
tively, for engines of which the pair of four cylinders work 
up to but 2,250-horse power. At this rate, cylinders of 
66in. and 144in. at least would be required for 5,000- 
horse power, which is by no means the limit up to 
which Mr. Humphrys’ practice is likely to extend. 
The 1004in. cylinders and 12ft. stroke of the Scotia 
and Adriatic, or the Persia’s of the same diameter and 10ft. 
stroke, are now no longer considered extraordinary, 
nor are the earlier engines with 103in. cylinders and 
9ft. stroke of the Arabia and La Plata. These, of course, 
are engines in pairs; but the Americans, who now prefer 
single engines, make nothing of a 105in. cylinder and 
12ft. stroke, one of which is working in the steamboat 
Metropolis, running between New York and Fall River, 
while several single engines of the same size have been 
made for steamers upon the Pacific Ocean. If 5,000 or 
6,000 indicated horse-power were required, the same 
makers express their entire readiness to adopt diameters of 
150in. or even more. 

In locomotive practice the resort to increased dimensions 
has been equally prompt and striking. It appeared to be 
the general belief, about fifteen years ago, that nothing 
exceeding thirty tons was admissible as a locomotive, and 
nothing over twenty tons desirable, at least upon the 
narrow gauge. It is true that Mr. Trevithick’s “ Corn- 
wall,” with 173in. cylinder, 24in. stroke, and 8ft. 6in. 
wheels, and Mr. Crampton’s “Liverpool” with 18in. 
cylinders, 24in, stroke, 8ft. wheels, and weighing 35 tons, 
had then been constructed, and these still rank among the 
largest (if they were not absolutely the largest) passenger 
engines ever made, yet both were constructed to show 
what was possible, and for a time no one thought of re- 
peating such attempts, which were more generally regarded 
rather as warnings than examples for imitation. ‘These 
engines had a sensible effect, however, upon the orthodox 
practice. The so-called Bloomers made their appearance 
about 1850 upon the London and North-Western Railway, 
and although their cylinders were not larger than 16in. 
by 22in. stroke, they had 7ft. wheels and 50in. boilers, 
containing nearly 200 tubes 1Zin. in diameter, and 
12ft. long, while upwards of 140 square feet of 
surface were provided in the firebox. Soon after 
the great inside cylinder engines of the Wolverton 
style made their appearance. They had 18in. cylin- 
ders, 24in. stroke, 7ft. 6-in. wheels, 260 square feet 
of firebox and combustion chamber surface, and they 
weighed 34% tons. During all this time, too, the pressure 
carried in locomotive engines was rising from 80 lb. to 
100 1b., 120 1b., and even more. No one, perhaps, adopted 
the Wolverton type of engine, but where 13in. and 14in. 
cylinder engines had held their day, diameters of 15in. and 
16in. became common, the weight rising in even an in- 
creased proportion. The Great Northern express engines 
now have 17in. cylinders and 7ft. 6in. wheels ; the South- 
Western i7in. cylinders, 24in. stroke, and four coupled 
7ft. wheels, while those on the Caledonian Railway, 
weighing upwards of 31 tons, have 17}in. cylinders, 24in. 
stroke, and 8ft. 2in. driving wheels, the latter a single 
pair carrying nolessthan 14 tons 1lewt. Although, therefore, 
great weights and dimensions were attained fifteen yearsago, 
these were quite exceptional, while within the last ten, and 
even the past five years, the general standard of size in 
locomotive engines has been greatly advanced, The inside 
cylinder arrangement was once believed to be a positive 
bar to the attainment of large dimensions upon the narrow 
gauge; but the Wolverton engines proved what might be 
done by a little scheming. Since the general return to the 
outside cylinder plan, it is felt that any required dimensions 
may be readily attained, and 20in., or for that matter 24in. 
cylinders, with everything in proportion, could be readily 
provided if they were really required. The great bugbear 
once was a long wheel base, and it was thought rash in- 
deed when 16ft. was exceeded. It seems extraordinary that 
locomotive engineers should have been so long in learning 
that the swivelling truck permits, practically, of the adop- 
tion of any length of wheel base, even upon short curves, 
and that, too, with a safety and steadiness hardly attainable 
with any length of wheel base with the old system of 
fixed leading axles. Between the common four-wheeled 
truck, the Bissell truck, and Mr. Adams’ radial boxes any 
desired length of wheel base may be adopted. It is a fact 
that an extreme wheel base of 23ft. has long been com- 
mon in the ten-wheel goods engines of some of the 
American lines of 6ft. gauge, and having a succession of 
curves of less than fifteen chains radius, 

A long wheel base once admitted, everything else is pos- 
sible. Any weight may be adopted, for it may be distri- 
buted upon eight, ten, or even twelve wheels. We are 
speaking of passenger engines. An adhesion weight of 
twenty tons may be ieeall upon coupled driving weeels, 
Krupp’s tyres, once turned to the same diameter, preserv- 
ing a close equality of size, and this once secured there is 
no objection to coupling 7ft. or 7ft. 6in. wheels at from 
7ft. Gin, to 7ft. 9in. centres. The long wheel base gives the 
opportunity for a boiler of any required length, and a long 
boiler is desirable where the tubes are not made too small. 
Stephenson’s long boiler engines did not do well because, 
from their great overhang, they were unsteady at high 
speeds, and because their 13ft. 6in. tubes were only 14in, 
in diameter. ‘The tube friction was cxcessive in proportion 
to the capacity of the tubes to carry hot air. A 15ft. tube, 
24in. in diameter, would have answered far better. The 
larger Engerth engines have 2tin. tabes 16ft. 5}in. 
long, and Mr. Colburn has employed tubes 3in. in diameter 
and 15ft. 6in. long, with much success in locomotive 
boilers. 

It is with goods engines, however, that the most remark- 
able increase has been made in size and weight. This 
increase has been due, in a great measure, to the adoption 
of gradients of greater steepness on new and important 
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lines of railway. The inclines of 1 in 443 upon the Balti- 
more and Ohio Railway were brought into work about 
twelve years ago, and although the engines were intended 
for slow speed, and were not, therefore, of great weight, 
they had, for the most part, 19in. cylinders and] 22in. 
stroke, while some of the ten-wheeled engines had 20in. 
cylinders. In 1854, Mr. Winans, of Baltimore, made a twelve- 
wheeled engine, with eight 3ft. 7in. wheels, coupled, and 
having 22in. cylinders and 22in. stroke. The Semmering and 
Giovi inclines, on the Continent, were not long afterwards 
opened, and these brought into use the Engerth engines, 
which have culminated in the examples now employed upon 
the moderate gradients of the French lines—engines weigh- 
ing 41 tons, their tenders being coup'ed to them so as to form 
component parts of their own structure, thus raising the 
total weight to 63 tons. These engines have 19}tin. 
eylinders and 26in. stroke, The Bhore Ghaut ten- 
wheel tank engines are on a_ like scale, weighing, 
probably, 45 to 50 tons loaded, and having 20in. 
cylinders, 24in. stroke, and 4ft. Gin. driving wheels, of 
which six are coupled. M. Beugniot’s engines, made by 
Koechlin, of Mulhouse, have 2liin. cylinders, 22in. 
stroke, and eight coupled wheels, supporting an ad- 
hesion weight of nearly fifty tons. The engineers of the 
Northern Railway of France have attained equal power 
and weight with four-cylinder engines working twelve 
wheels, coupled in two groups of six each, each 
group working independently of the other. Many of these 
engines are now at work with much success. M. Meyer 
has proposed an extension of the system, with a different 
mode of supporting the boiler, and applicable to adhesion 
weights of sixty tons and upwards! Truly there is no 
limit to the admissible weight of a locomotive so long as it 
is well distributed over heavy steel rails well laid upon 


proper supports. 


SPHERICAL STEAM GENERATORS. 

Tue strongest possible form which a vessel intended to sustain 
either compression or extension, pressure from within or from with- 
out, can assume, is that of asphere. Ancient geometers defined the 
circle as the figure of perfection, and, in the mechanical sense to 
which we have referred the same terms may be applied to the sphere, 
the product of the rotation of a circle on an axis parallel with its 
plane. In other words, the sphere may be regarded as possessing 
every necessary qualification for resisting either internal or external 
strains, equally diffused over either its external or internal super- 
fices. Such strains as these can practica!ly be produced by nothing 
else save pressure, and if this pressure is exerted from without, so 
long as the primary form is retained, nothing short of a force suffi- 
cient to cause the disintegration by compression of the material of 
Which it is composed, can cause the fracture of a sphere. The limit 
of the strength of such a vessel is determinable only by the coetti- 
cient of compression of the glass, iron, stone, wood, &c., of which it 
is composed. If the pressure is exerted from within outwards, then 
the coefficient of the tensile strength of the material measures the 
force requisite to produce fracture, and the same can be said of no 
Other form of close vessel; because every tube under the etfvcts of 
pressure from within teads to become spherical—that is, it will con- 
tract in length and enlarge in diameter as far as the presiding con- 
ditions wiil permit, and the result is, that a transverse strain is exerted 
on the material as well asone of simple extension ; a strain, in point 
of fact, similar in its character to that which the loaded girder of a 
bridge or breast-summer of a house is called on to sustain. It is 
obvious that vessels of a cubical, or, indeed, of any form including 
flat surfaces, are open to the same objection in a magnified degree. 
Under compression, the converse takes place. In the case of a tube 
the tendency is, then, to contract, and the ends acting as stays, and 
preventing @ reduction in thediameter of the tube as before they pre- 
vented i's expansion, a transverse strain is equally set up, but 
operating, of course, in a contrary direction. Setting aside vessels 
with flat surfaces, obviously the weakest of any, we find that, 
practically, any tube met with in boiler making is weaker than any 
practicable spuere, in a vast proportion; because, principally, it is 
almost, if not altogether, impossible to make a tube truly circular to 
begin ; and thin plates are, unassisted, wholly unfit, except as true 
arches, to bear strains acting at right angles to their surfaces, and 
thus Mr. Fairbairn’s system of angle iron rings for the flues of 
Cornish boilers was one of the most valuable contributions which 
the art of boiler-making had received for centuries; these angle irons 
acting the part of bridge stays, aud preventing the flattening or 
Collapse of the tube. ‘I'he truth of the statement that the sphere is 
‘the strongest possible form of vessel seems, indeed, so obvious, that 
it is almost absurd toattempt its demonstration. It is a kind of 
mechanical axiom, a proposition which must be self-evident to any 
one possessing a knowledge of natural forces who will give the 
matter a moment's thought. 


The employment of high pressure is almost coeval with the in- 
troduction of the steam engine, and the earlier engineers were well 
impressed by practical experience, dearly bought in the school of 
explosions, with the truth that the elements of safety were only to be 
found in the subdivision of their generators into numerous sections 
by the employment of tubes or chambers of some kind, individually 
small, but making up in number that which they wanted in size, 
Time would fail us in the attempt to illustrate this from the almost 
countless examples of boilers on record. Strong as the sphere is, 
however, aud admirably adapted though it be to the construction of 
high-pressure generators, we fail to find any record of its practical 
use by these men. ‘Tbe reason for this fact must be sought in the 
difficulties met with in the construction of vessels of this shape dur- 
ing the earlier phases of the mechanical arts. Wrought iron is so 
strong, and it is so easily worked up into comparatively 
rude tubes, that fifty years ago as well as now it was the 
habitual material for boilers. But, the formation cf a hol- 
low sphere of wrought iron is anything but an easy task— 
to form two such vessels precisely alike is all but impossible; 
while to turn out a thousand, identical in every respect and 
of small size, is more than the art of man can yet accomplish at 
any price, With copper, the difficulties of manufacture are scarcely 
diminished; and notwithstanding that beautiful specimens of the 
coppersmitb’s skill are met with now and then, as, for example, 
the air vessels on American steam fire engines; it is certain that 
these must be regarded more as mechanical curiosities than as prac- 
tical commercial realities which can be thrown into the market 
and sold in quantity at a few pounds per ton. But the case is far 
different with such a material as cast iron, which in moulds will 
assume any form wethink proper with ease and certainty, and we feel 
much pleasure in presenting our readers on another page with an 
illustration of a boiler composed of cast iron spheres, which appears 
to us to fulfil every possible condition which can be demanded from 
a first-rate steam generator for ordinary stationary purposes. In 
the absence of direct evidence, it would be premature to express any 
decided opinion on its suitability for marine, or, under very modi- 
fied conditions, locomotive engines, 

The construction of this, now pretty well known as the “ Harri- 
sou” boiler, from the name of its inventor, is extremely simple. 
An inspection of the engravings on another page will show that it 
consists substantially of a considerable number of spheres placed in 
communication by means of hollow necks, and secured together by 
means of through bolts, on which the spheres are threaded like 
beads, to use a very ladylike simile. The spheres are cast in groups 





of four, each, in the inventor’s terminology, styled a “unit.” The 
spheres themselves are each 8in. injdiameter outside, and fin. thick ; 
the necks or openings by which they communicate are 3in. in dia- 
meter. The contents of a sphere is about 7 pints; its external sur- 
face 14 square feet, and the internal surface a little over 14 square 
feet. In round numbers, the effective heating sutface of each is 
fully three-fourths of one square foot, or perhaps rather more in- 
cluding the surface exposed in the necks to the action of heat, 
wifich is by no means inconsiderable. Quitting, for the moment, 
the consideration of the individual spheres, we find that each 
“unit” has eight openings. The edges of these are faced up true 
with the greatest ease and rapidity in lathes specially designed 
and constructed for the purpose. The spheres are nine 
inches from centre to centre, and this distance is preserved 
through thousands with absolute certainty. Each lathe bas two 
headstocks, with eight spindles and rose-cutters in each. The 
castings, clamped firmly down, are faced up in pairs, the roughing 
cut being taken on one, while the finishing cut is taken on the 
other. By means of special and very elegant adjustments, the 
finishing cutters may be set up. or advanced the one-thousandth 
part of an inch, when, from dulness of the cutting edges, &c., the 
distance between the opposite joints of a unit exceeds by so much 
the standard distance. ‘The spheres are cast on green sand cores 
very cheaply; yet a uniform thickness is obtained with such ease, 
that, out of several hundreds taken at random from a pile at the 
Harrison boiler works at Openshaw, Manchester, and broken 
for the purpose of experiment, it was almost impossible to detect 
a shade of variation iv this respect. Nor is there anytbing very 
wonderful in this ; the cores are well supported by the eight priuts 
on which they rest in the flasky, These in turn fit well together, 
and it is not very easy to see how the cores can be displaced, unless 
they are fractured as well. When placed together the bearing sur- 
faces of the joints are about three-eighths of an inch wide, and it 
is enough to say that a somewhat extended experience has proved 
them to be, not only practically, but absolutely, steam and water 
tight under very heavy pressures. The units are bolted togeth-r in 
slabs, as they are called, by means of rods of 1jin. round iron, the 
external units at each end of the slabs being fitted with caps over 
the terminal openings, through which caps the rods pass and are 
secured by nuts at either end. The position in which the slabs are 
subsequently arranged with regard to each other and the fur- 
nace, will be better understood from the engravings than 
from any written description. We may remark, however, 
that small fire-tile partitions prevent the full force of the 
heat from striking on those spheres which contain only steam; 
nevertheless it is obvious, from their position within what may be 
properly termed an oven, that a considerable superheating influence 
must be exerted, and we find, therefore, that this boiler supplies 
remarkably dry and clean steam to the engine. 

The smallest amount of consideration will show that in this boiler 
all the mathematical elements of strength are secured, as far, at 
least, as form and arrangement of parts can secure them. The 
material—cast iron—is, however, notorious for the absence of 
tensile strength, and at the first glance this fact might be pronounced 
fatal to the whole scheme; but the tensile strength of the 
cast iron employed may be t«ken at five tons to the square 
inch with perfect safety. The whole effective area of the 
surface on which pressure could act is of course equal to that of a 
circle of the same diameter as the sphere; and the section of metas 
which mus! be torn across is equal to a ring three-eighths of an inch 
wide, and the same diameter, or, in round numbers, some nine squ:re 
inches, and this multiplied by five tons, = forty-five tons as the 
tensile strain requisite to separate a sphere into two equal portions. 
The area of a circle seven and a quarcer inches in diameter, is forty- 
one inches, nearly; and, therefore, we see that the bursting pressure 
of the spheres is equivalent to rather more than one ton per square 
inch. We must, however, deduct something from the area resisting 
fracture for the openings or necks, and we may, therefore, state the 
bursting pressure at about 1,500 lb. per square inch. The spheres 
have been repeatedly tested to as much as 1,200 1b. at Mr. Beyer’s, 
Gorton Foundry, without causing fracture. In addition to this, 
however, we have seen that the units are secured by rods of one inch 
and a quarter round iron, about nine feet long—the length of the 
slab, in fact. Now, this rod, under a strain of much less than forty- 
five tons, will stretch or elongate considerably; and, as the joints 
are all kept tight solely by this rod, its elongation must, perforce, 
be attended by the opening of some of the joints, and the consequent 
leakage away of the pressure. This is a most valuable feature of 
the invention; each individual rod is in itself a safety-valve of the 
most certain and efficient kind, anid there is room for doubt as to the 
possibility of exploding a Harrison boiler, with tie rods of the 
legitimate size, under any attainable conditions. 

Now and then we meet with remarkable exceptions to everything 
which experience has hitherto taught. It is evideut that, without 
sone particular agency, some specific interposition, the generator 
which we have just described would become useless in a very short 
space of time from deposit. The time which would elapse from the 
moment when it began to work, to the time when a drop of water 
could no longer be induced to enter the spheres might vary with the 
quality of the water. The method of management could have very 
little effect on the ultimate result one way or the other. Mr. Harri- 
son foresaw this objection from the outset, and he in consequence 
designed a peculiar jointed clearing rod to be expanded within the 
spheres, and being rotated, to thereby loosen and break up the scale. 
The idea was sufliciently ingenious, but we fear that, had the success 
of his boiler depended on that of this rod, Mr. Harrison’s invention 
would have enjoyed little favour. ‘“ Those who aid themselves,” 
however, “heaven will aid,” says the proverb, and dame Nature has 
stepped in graciously to do the engineer a goodturn. Mr. Harrison’s 
cleaning rod never was used. Strange as it may appear, no deposit 
ever collects thickly or permanently on the interior of the spheres. 
That it is formed is proved beyond doubt, because the scales are 
blown out. How it is that these do not remain as an adherent and 
rapidly accumulating mass, is puzzling enough. The fact is there, 
however, and that is worth any amount of speculation. The truth 
seems to be that the cast iron spheres expand in every direction— 
dilate in fact, when heated. It is at such a time that the deposit is 
formed. But deposit, or scale, is inelastic—as inelastic indeed as 
anything well can be—and, therefore, as the entire surface of the 
sphere is pretty well covered while it is hot, a second sphere, as it 
were, of deposit is produced within the first of cast iron. The 
moment, however, that the fire is drawn and the boiler cooled down, 
the iron sphere contracts, and the deposit within being unable to do 
the ‘same thing, is broken up like an egg shell, and of course can be 
blown out at the end of each week. This is a result as happy as it 
was unlooked for. No man could have foretold it, but it is nune the 
less sure. Boilers worked for over two years at Messrs. Hethering- 
ton’s, of Manchester, are actually as practically free from scale at 
this moment as when they were set to work. Nature, when she aids 
us at all, generally does so with a will. 

It is manifest that the heating surtace is well adapted for receiving 
and absorbing heat, and we thus find that this spherical generator 
has proved very economical ; the average evaporation of a week, 
with fair but not excellent coal, being somewhere about 7°65 of 
water per pound of coal. The steam produced too, is, if we may use 
a somewhat strange expression, of excellent quality; that is, 
it is free from water, clean, and hot. It must be remembered, too, 
that the quantity of water contained within this boiler per horse 
power is very much less than that contained in any stationary boiler 
of the ordinary type, and there is of course a corresponding saving 
effected in the consumption of fuel in raising steam from cold water. 
Its apparent absolute immunity from the risk of explosion, the very 
high pressures which it will carry, its freedom from deposit, the 
absence of corrosion which is a result of the well-known low attinity 
of cast iron for oxygen as compared with wrougit iron, and its 
economy both in first cost and in fuel, render the Harrison boiler— 
at present, the only spherical generator worked on a large scale—a 
wost remarkable and important contribution to the practice of steam 
engineering.— Mechanic's Magazine. 


BOW RUDDERS. 


Tue accident to the Great Eastern steamship, when she had to 
put back with damage to her rudder and paddlewheels, awoke the 
attention of inventors to the prevention of similar disasters, and 
several kinds of auxiliary rudders were introduced to our notice. 
These consisted of rudders fixed in the stem, amidships, under the 
quarter, in the dead wood of the after-run; and, lastly, two kiuds 
of double onesin the usual place. Either of the six would, no doubt, 
answer the purpose, and the question is, which of them is the least 
liable to get out of order, and to prevent the smallest prospect of 
leakage. All rudders bear more or less strain. The stern rudder 
gets damaged by being struck by a sea driven against it. When a 
vessel is pitched by the bow the stern is lifted, and the generality of 
mishaps take place at such a moment by the wind projecting a wavs, 
or its crest, on to the rudder or sternpost. As it is now the fashion 
to build vessels with straight stems, there is no difficulty in letting in 
a rudder, especially in iron built ships. Being in the bow, however, 
it has to withstand the force of the ship’s momentum as well as the 
head seas. Let into the beam or quarter, a rudder would be better 
protected, though in propelling stern first the bow rudder would 
have more power over the ship’s way, it being on a line with the 
keel. Our contemporary the Hampshire Telegraph, iv noticiug the 
trials of the sloop of war Sharpshvoter, to whose bow the rudder of 
Mr. Warron has been fitted, remarks that—* When the revolutions 
of the engines were reduced from 100 to 50, with the vessel steaming 
aliead, the time occupied in making the circle was the same as that 
in which it was made with the bow rudder when going astern. As 
the speed, under these circumstances, would be nearly the same 
when going ahead as astern, the full steering power of the bow 
rudder would appe:r to be half that of the stern rudder; but the 
action of the water driven by the screw against the after-rudder 
increases its power in proportion to the rate at which it is driven, so 
that in a screw steamer the bow rudder must always have a steer- 
ing power proportionately less than the stern rudder, as the screw 
revolves at a greater or less speed.” To arrive at exact data for 
calculation, it is necessary to have a diagram of the Sharpshooter, 
with tables of the trials. Very much will depend upon where the 
bow rudder is placed. Asa rule, the nearer the line of keel the 
greater the steerage leverage. Then as to the power of the 
bow rudder, it is clear that with equal steam a vessel will go faster 
ahead than astern. The stern and after-quarter is fuller than the 
cut-water and fore ends. The fore ends ot a vessel are finer than 
the after. As the steering depends upon the force of water coming 
against the rudder, its effect upon the sbip is regulated by the speed 
of the vessel through the water. In drawing comparisons, we require 
to know the cubical measurement of the bow and stern rudders when 
exerted in opposite directions. A rudder at the bow ought to be 
broader than one ut the stern, to make up for the disparity in speed 
when towing either way. It is evident that increased length is 
being given to our ships, and as the home ports get more avd more 
crowied, it will eventually become indispensible for loug steamers 
to have radders at either end, so as to go ahead or astern with equal 
facility. For example, there is the new steamer Erin, of the National 
Steam Navigation Compauy, of 38vft. in length, aud we shall cer- 
tainly have vessels even longer than this. How they are to thread 
their way through the maze of shipping, unless their steering power 
is enlarged, we do not see. Que serious item in the balance sheet of 
steam companies is the damage to river craft in navigating rivers. 
The shipping of the country is augmenting yearly, and,these 
charges for damage are, therefore, likely to multiply. Our contem- 
parary observes that “the twin-screw system has been fouud to 
auswer the purpose, in small vessels, but we believe there are 
insuperable objections to its application to ships of the largerjclass, 
and hence it goes but a little way towards obviating the difficulty.” 
In this remark we differ, believing that experience will yet) prove 
that the larger the ship to which the twin screws are ens the 
more perfect aud effective will be the result. We are aware of the 
fallacies entertained on this subject, but blockade ruuners and other 
steamers are fast dissipating this prejudice. The official or insuper- 
able objections are being fast cleared away.—Mitchell's Steam Ship- 
ping Journal. 








| Tue Strenotu or Tae Hostite Fieets.—The Hamburg papers give 
the following as the respective strength of the Danish and Austro- 
Prussian fleets in the North Sea, where a decisive naval engage- 
ment is shortly expected :—The Austrian force consists of the 
screw ship-of-the-line Kaiser, 91 guns; the screw frigate Scliwar- 
zenberg, 50 guns; the ironclad frigate Dou Juan d’ Austria, 16 gang; 
the screw corvette Friederich, 22 guns; the paddlewheel steamer 
Elizabeth, 6 guns; and the screw gunooats Wall and Seebund 
each carrying 4 guns. The Radetzky screw frigate, 35 guns, was 
at Borkum upon the 26th inst. The Prussians have the paddle- 
wheel steamer Preussischer Adler, 4 guns, and the screw gun- 
boats Blitz and Basilisk, carrying 3 guos each. The Danish force 
is believed to consist of the screw frigate Niels Juel, 42 guns; the 
screw rigate Jylland, 44 guns; the screw corvette Heimdal, 
16 guns; the screw ship-of-the-line Skioli, 64 guns; and the 
ironclad corvette Dannebrog, 15 guns. The frigate Sjaelland, 
44 guns, or the Tordenskjuld, 35 guns, will also probably be sent to 
the North Sea, wiih other small craft ¥ 


Tae Weise Coat anv Iron Trapes—The Colliery Guardian 
states that in the Aberdare district the Hirwain Works are pro- 
gressing steadily, two furnaces being in blast. Tne Aberaman 
lronworks will change hands in three months’ time, their present 
proprietor, Mr. Crawshaw Bailey, M.P., having just disposed of 
the establishment. The other ironworks of this valley, Llwydcoed 
Abernant, and Gadlys, are in full operation, being as usual con- 
ducted with vigorous regularity. At Newport, merchants are able 
to maintain quotations for both house and steam coal, and there are 
a number of orders on the books. In the iron trade the tendency 
is to a degree of improvement, and it is not unlikely that prices may 
move upwards. At Swansea there is no material change in the iron 
and staple trades. The fresh orders which have been received 
during the past week are neither numerous nor heavy. The 
foreign trade is quiet. The works, however, continue to be actively 
employed, although the unexecuted orders must be getting low. 
Prices have not undergone any change during the week, and 
makers, considering the present but a temporary lull, do not feel 
disposed to accept contracts at | wer terms. Considerable difficulty 
exists in obtaining skilful artisans, and this is another reason why 
makers do not care about undertaking any large orders at any re- 
duction in price. With respect to the coal trade a large consumptive 
demand exists, and prices are firmly maintained. At Cardiff, the 
West Bute Dock being now again in full work, gives shippers an 
opportunity of clearing off their orders, of which they have not 
been slow to take advantage. The docks have been full of vessels 
during the week, and a large quantity of both steam and house 
coal has been shipped. The orders are coming in pretty briskly 
for steam, and prices are keeping up well, taking all the circum- 
stances connected with the trade inio consideration. There is no 
longer any restriction of get among the men. The “union ” tenden- 
cies of a few months agoare gradually dying away. There isan average 
business doing in house coal, and merchants are fairly off for orders. 
Aberdare steam screened is quoted at 10s. 6d. to lls. 3d. free on 
board, and other steam 9s. 6d. to 10s. 3d. For coke the inquiry is 
not so active, the cause being, as stated in previous reports, that a 
smaller quantity is required in Staffordshire, owing to the blowing 
out of blast furnaces, and the slight reaction in the iron trade gene- 
rally. The American orders for iron continue to fall off ; but there 
are other good contracts in the market which compensate, to a great 
extent, for the decrease in the American trade. The ministerial 
declaration that peace was to be the policy of this country, at least 
for a time, has partially removed the heaviness which characterised 
the trade during the previous few days. The following are the 
latest average quotations f.0,b, :—Rails, £7 2s. 6d. to £7 10s. ; mer- 





chant bars, £7 to 47 10s, 
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LETTERS TO THE EDITOR. 
(We do no: hold ourselves responsible for the opinions of our 
Correspondents.) 





THE HARRISON BOILER. 

Sir,—I rotice that one of your correspondents has asked whether 
some expe iments to test the absolute bursting pressure of the 
Harrison beiier would not be worth the consideration of parties in- 
terested. - ; 

And that you have given the real reason for not attempting 
to do that which would most likely result in failure, from the 
stretching of the tough wrought iron bolts. 

With regard to momentum of the escaping contents in case of 
failure of any part, the experience gained from such an occurrence at 
the works of Messrs. Wm. Sellers and Co., of Philadelphia, nearly 
four years ago, tends to provethat the velocity of the currents within 
the spheres, is greatly retarded by the necessity of passing through 
the 3in. necks, in the centre of each of which is a bolt of 1jin.‘round 
iron. So great is this retarding influence on the water moving 
towards the opening, that there is practically no instantaneous 
escape of the contents of any but the first sphere, each successive 
chamber must wait for its tarn, and discharge its contents at a lower 
velocity than the one preceding it. 

In the case mentioned the bolts used were only seven-eighths of an 
inch in diameter, and one of the nuts being screwed to the bottom 
of the thread, was nearly twisted off in erecting the boiler. This 
was not discovered until when, after several mouths of regular work, 
the nut came off with the screwed portion of the bolt. 

The result was to empty the contents of the boiler into the fire, 
and blow a large portion of the liberated steam up the chimney with 
a sound like an open safety valve; but not a brick was displaced, 
although the boiler was working up to 50-horse power, and the 
pressure of steam was 60 1b. per square inch at the time, and the 
whole of the boiler’s contents was discharged within the enclosing 
walls, 

Since then such occurrences have been effectually provided against 
by making the bolts of jin iron of very superior quality, which will 
stretch enough to empty the boiler befure the bursting pressure of 
1,500 lv. is reached, although they keep all tight up to 500 Ib. 
pressure. 

Allow me to remark, in conclusion, that if your correspondent will 
search the record of steam boiler explosions, be will fiud so few in- 
stauces of loss of life or property arising from steam or water 
escaping through 3-in. openings (the largest that can be made in the 
Harrison boiler), that he can s-arcely retain a reasonable doubt of 
the safety of this high-pressure steam generator. th. b. 

Manchester, July 2ud, 1864. 


RADIAL LOCOMOTIVES ON THE NORTH LONDON RAILWAY. 


Sir,—In your number of June 24th, you pay a deserved tribute to 
the skill and energy of Mr. William Adams, of the North London, 
in his profession. Will you allow me to do justice to auother 
gentleman in this matter cf radial locomotives? Before the engine 
~—the “ White Raven "—was fiuished on the St. Helen’s, by Mr. 
Cross, I placed the whole matter before Mr. Mansel, to exercise his 
judgment in it, not in his business capacity as secretary, but as an 
instructed engineer, whose faculties had been cultivated under James 
Kennedy, of the Liverpvol Bury firm. The result was his thorough 
approval and sanction to Mr. Adams in the alteration of the engine 
ho 38, by which the soundness of his judgment has been verified. 

This is no light matter in the item of public service. The recog- 
niser of a truth plays quite as important a part as the discoverer of 
it. Hadthe perceptious of Mr. Mansel been less clear, there would 
probably have been no “ White Raven” experimenting on the 
North London for engineers to witness, and no No. 38 to corrobo- 
rate that experience, and a useful improvement might thus have been 
retarded for a longer period, to the di-advantage of the public and 
of those railway makers who, having finished the main truvk straight 
lines, now seex to make the curved lines and connections. This 
engine, | believe, can start from rest into motion with steam of ten 
pounds pressure ; and probably her haulage power will be found con- 
siderably increased beyond her former rigid condition when we get 
the particulars. After getting more duty out of the engine, the 
next question will be of getting less resistance out of the train by a 
similar process of removing flange friction, the great element of me- 
chanical destruction on railways. W. Brinezs Apas. 

Hampstead, July 4, 1864. 





LENOIR’S GAS ENGINE. 

Siz,—I notice in your impression of yesterday an account, repro- 
duced from the Mining Journal, of Leuoir'’s gas engine, which was 
exhibited in London in 1862; and _ note that its consumption of gas 
per horse per hour is stated to be 5U cubic feet. 

Now this volume of gas is the product of 11 1b. of good coal 
Whose yield is assumed to be 10,000 cubic feet per ton ; aud with 
such coal the residue of coke available as fuel is very trifling in value, 
and, together with ali the other residues, would cerlainly not cover 
the cost of the manufacture of gas, 

Besides this great consumption of fuel in the shape of gas, the use 
of this engine entails the additional expense consequent upon the 
produ-tion of electricity, of which, though there is no estimate, yet 
we know, from the costly nature of that source of power, that it must 
be quite appreciable in its amount upon the horse-power per hour. 

lt is stated, however, as a special recommendation, that this engine 
requires no builer, chimney, or expensive setting, the gas being in- 
troduced from the ordinary service pipe; and this, at a first glance, 
seems to speak very much in its favour; but, if the matter be 
examined carefully, it is easily discovered that this apparent saving 
in first. cost is not realised at all, since the company which supplies 
the gas expects to realise an interest on the capital sunk in the shape 
of street mains aud service pipes, and also to have the expenses of 
maintainivg aud keeping same in repair refunded. 

Thus, assuming tue price of gas to be 4s. 3d. per 1,000 cubic feet, 
the cost of the gas obtained from a ton of coal would be ten times 
that amount—say, £2 2s. ; or, in other words, a ton of coal consumed 
iu the shape of gas drawn from the service pipe, would cost two 
guineas, whereas good steam coal may be had, even in London, at 
the rate of 18s. per ton, of which any ordinary steam engine would 
consume 6 Ib. per horse per hour only ; whereas, as we have seen 
already, the gas engine requires 11 lb. of good gas coal, or about 
double the former amount. : 

Taking both these items into consideration, 


allowance for the ont making Guo 


; saving in first cost, it may be affirmed, without 
exaggeration, that the power obtained from the gas engine costs 
four times as much as that obtaived from an ordinary steam engine. 
As to the plea made on its behalf that it would prove invaluable in 
cases where steam power would be totally inapplicable, owing to its 
ae required only for a brief period of time, daily or weekly, that 
alls to the ground altogether in presence of the fact that portable 
engines, which can be set to work almost anywhere, may be 
obtained, from £60 upwards, from a score of respectable engineering 
firms in the kingdom, 

It is possible to conceive, 
human mind, thirsting 
the task of converting 


on purely abstract grounds, that the 
after novelty, should apply its ingenuity to 
ge an explosive compound into motive power ; 
A: 18 not easy to understand how the Mining Journal—that 
= eae all other periodicals, of our mineral wealth—can 
© itselt the advocate of so monstrous (no matter how ingenious) 

& production as Lenoir’s gas engine. J. J. Bircken, 
Royal Institution, Colquitt-street, Liverpool, July 2nd, 1864. 


PR 8s14.—(From our Correspondent.)—T he revival in the trade in 
a al and metallurgical products in Westphalia begins to exert an in- 

vence on financ.-i affairs. Thus the direction of the Zullera Mining 
and Metallurgic u Company at Dortmuud has been authorised to 
Contract a loan of /0,000 thalers, with a view to a resumption of 
the working sev:.1! mines of coal. 








THE GREAT PARAFFINE OIL CASE. 


THE recent patent cause of Young v. Fernie, heard before the 
Vice-Chancellor Sir J. Stuart, both from the length of time that it 
occupied the court, and the great pecuniary interests involved in the 
issue, may fairly rank as a “cause célébre,” for upwards of thirty 
days the judge patiently listened to a collection of evidence, com- 
plicated, involved, contradictory, inconsistent; the mere sifting of 
which must have been a task requiring no little acuteness and 
acquaintance with the scientific details introduced into the question. 
Twice before had the patent, which was the subject of litigation, 
been before the law courts—once in England, once in Scotland. Ou 
all three occasions judgment has been given in favour of its validity; 
and as these judgments seem to establish a great aud important 
principle in connection with patent law, and as the course of the 
trials brought out many points interesting to those concerned in 
inventions and patents of this class, we believe it will be acceptable 
to our readers, if we briefly direct their attention to the salient points 
of the case. 

In October, 1850, Mr. James Young obtained a patent for the 
manufacture of paraffine and paraffine oil from bituminous coal,— 
directing iu his specification that the coal should be distilled at « 
temperature not exceeding a low red heat; before that time two 
patents at least—viz., that of Hompesch, 1841, and Du Buisson, 
1845—had been taken in England for producing pyraffiue from 
schist. The substance of paraffine and other proximate principles 
of coal oil or tar, allied to paraffine, had been discovered by a 
German chemist of note—Reichenbach—as far back as 1831 or 
1832; and Reichenbach had poiuted out in an experimental manner 
that paraffine and its cougevers could be obtained from coal ; so that, 
as an experimental scientific fact, it was known that bituminous coal 
could be made to yield these substances. No great attempt, however, 
seems to have been made to obtain them from bituminous coal before 
the year 1851, for, notwithstanding the mass of evidence lately 
brought forward upon this point, the defendants failed to show that 
it was otherwise. The French chemists and manufacturers, who 
seem to have been the first to work upon the subject, directed their 
attention eutirely to the bituminous schists or shales of the types 
of the schist of Autun, in France, and of the Isle of Purbeck, in 
England. And practically, although it might be thought that the 
patents of Hompesch and Du Buisson would lead attention to the 
matter, bituminous coals appear never to have been distilled for the 
production of paraffine and paraffine oils prior to the above date. 
Before 1851, however, the value of these materials had been fully 
recognised ; their properties were such as to point obviously to # 
large and remunerative commercial employment of them, if they 
could be produced in considerable quantity, and at prices to com- 
pete with the materials previously applied to similar uses in the arts ; 
but in spite of the great incentive to produce these articles, we find, 
according to Sir J. Stuart's judgment, that, speaking of the cause 
before him, “ There is no evidence of any specilication of any 
patent, or any publication, in which cannel coal, or coal which pro- 
duces olefiant and other bighly-illuminating gases in considerable 
quantity, was indicated as the class of materials among the wide 
range of animal, vegetable, and mineral substances, which, subjected 
toa proper process, would produce paraffine, and the oils called by 
Young parafline oils, in large quantities, so as to create a manufacture 
for commercial purposes, until Young’s specification was published.” 

The state of the case in 1851, then, was simply this :—paraffine 
and paraftine oil were substances which had been well known from 
Reichenbach’s published account of them, to scientific chemists, as 
products of an interesting series of laboratory experiments; the 
value of the substances was under-tood, and attempts had been 
made to produce them commercially from schist. It seems, how- 
ever, that bituminous coal had not been regarded commercially as a 
probable source of these substances ; at all events they were not at 
that period to be found in commerce in any considerable quantity, 
and not at all as a product of the distillation of coal: in tact, in a 
commercial sense, paraffine or paraffine oil from bituminous coal had 
not come into existence. Now it is very important, in considering 
such a case as that before us, to remember that a patentable inven- 
tion does not necessarily involve the discovery or development of a 
new principle, for the words of the statute are sufficiently complied 
witb by the putting together of things known before separately, so 
as to produce a new or improved result; or the application of known 
principles to a new object will constitute the subject-matter for a 
valid patent. In that sense Mr. Young invented the means of pro 
ducing paraffine and its allied oils from coal ; for before his patent, 
although, as a scientific fact, Reichenbach had described their pro- 
duction from coal, no one had made them from coal, so that they 
could be sold, and the public derive advantage from their valuable 
qualities. But from the date of Young's patent in 1850 they begau 
to be sold, and from that time to this the production of these sub- 
stances has gone on increasing, until their manufacture has come to 
be one of the great staple trades of the country. + 

The important principle, then, concerning chemical patents esta- 
blished by the judgments in favour of Young's patent is this, that, 
although a substance or substances may be discovered by a chemis‘ 
in his laboratory, and, on account of his discovery, published in the 
scientific books of his time; yet, if the matter remain, as it were, 
dead and useless to the world at large, without practical application 
to the ordinary purposes of life, any person possessing skill and 
ingenuity sufficient to enable him to adapt, for the first time, such a 
discovery to the arts and manufactures, shall be looked upon as its 
commercial inventor, so to speak, and shall be entitled to all the 
advantages of protection by patent, which ought, as a matter of 
common sense, to belong to the individual who first gives to a dis- 
covery that condition which confers on the community a benefit 
from which they were previously excluded ; although the discovery, 
in a merely scientific point of view, may have been made long ago, 
as in the case before us. It was argued that the publication of 
Reichenbach’s discovery of paraffine in books, and the attempts 
that were made to produce it from schist, prove the whole prin- 
ciple of the manufacture to have been understood before Young’s 
patent was granted; but it is obvious that this was not so. Sir 
J. Stuart, speaking of the evidence of the “‘most important prac- 
tical witnesses” of the defendants, as he calls them, says: “ that 
they, like so many others, were laboriously endeavouring to effect, 
aud entirely failed in effecting, the discovery made by Young ; 
they did not discover that cannel coals, and other coals which 
yielded olefiant and other highly illuminating gases, were the proper 
material.” 

When Reichenbach discovered paraffine he discovered, likewise, 
other principles in coal oil, among which may be mentioned, for 
the sake of illustration, a substance which he calls pittacal ; 
he describes this substance as affording, under certain treatment, 
a remarkably fine blue colour, fit for use as a dye. Although 
Reichenbach describes the mode of producing pittacal from coal 
tar, there are probably but few chemists that have produced or 
even seen this substance; and its remains to this day, thirty 
years after its discovery, quite unknown, practically, and without tne 
slightest useful application, notwithstanding it is described in every 
book upon elementary chemistry, in German, French, or English. 
Suppose an ingenious chemical manufacturer, acute enough to 
perceive that some particular coal would yield a tar so much more 
suitable than ordinary coal tar for the production of pittacal ; that it 
could be produced in considerable quantity at a moderate price; or 
that he were skilful enough to devise such a mcdification of Richen- 
bach’s process. that pittacal could be produced commercially from the 
ordinary tar—would it not be reasonable and just that that manu- 
facturer should claim protection by patent for what must be con- 
sidered a commercial invention? It is difficult to go back and 
ascertain the particular state of any question at an antecedent period, 
particularly after the lapse of several! years of active operations bear- 


ing on the question ; but the relative state of knowledge concerning 
paraffine and paraffine oil from bituminous coal in 1850 was no 
doubt very much like the state of knowledge, commercially, respect- 
ing pittacal at present; and when Mr. Young obtained his patent 
for manufacturing paraffine and its allies from bituminous coal, 
according to his specification, he was, as nearly as may be, in the 





situation of a person who could now devise means of producing 
pittacal commercially, and who should obtain a patent for such 
means. 

This cause presents another phase of instruction: for more than 
thirty days the court was absolutely occupied in hearing counsel and 
evidence on the opposite sides ; and a mere glance at this evidence 
would show what a mass of conflicting testimony the judge must 
have had before him at the close of the case, A few words from his 
judgment will give a good idea of much of this evidence, and of the 
difficulty of sifting out the valuable matter from the contradictor, 
statements proceeding from the witness box. “Many witnesses,” 
said he, “ were produced to prove that Boghead coal is a shale; 
that all cannel coals are shales; that Kimmeridge shale is coal ; 
that Leeswood curly cannel coal is not a shale, although other 
caunel coals are shales ;” and so on, the evideuce on one side being, 
in most cases, flatly contradicted by evidence on the other, day 
after day, for a whole month, A cause like this, consuming 
the time of one of the most important of our courts of 
law for so long a period, attracts attention not only to the 
system by which evidence is taken in such cases, but likewise 
to the character of the evidence, and particularly to the position 
of tbe so-called scientific witnesses It is obvious that the 
situation of the eminent men of science, retained in causes of 
this description, is most anomalous; and it is no wonder that 
the opponents of patent law should seize upon this weak point 
in the system of trying patent causes (which experts, for their 
own credit’s sake, are most desirous to have amended), and 
declaim against monopolies in manufacturing industry which 
can only be supported by scientific witnesses, who, so far from en- 
lightening the court by their evidence, enter the witness box as 
advocates pledged to employ all their skiil and the whole weight of 
their reputation, to win the cause they have undertaken to support. 
An apparent confirmation of the truth of this estimate of the value 
of scientific evidence is fouud in the fact that, while the expert is 
under examinatiun, by counsel on his own side, all goes glibly 
enough; but with the cross-examination commences a struggle 
between counsel and witness, often neither dignified nor edifying, 
but consuming a great amount of valuable time, and for the must 
part teuding very little to the enunciation of the truth. It is rather 
difficult to perceive how this state of things is to be remedied, with- 
out changing the whole syst:m; but it is certainly a monstrous 
thing, that the general business of a court of law should be stopped, 
while the same opinions are reiterated day after day, by successive 
witnesses, often rather to the confusion of the court, aud to the 
~tupefaction of the jury, than to the clearing up of the points at 
issue, 

‘The cause of Young v. Fernie following so closely on that no less 
famous case in its way, Foxwell v. Bostock, appears to have produced 
a strong impression upon the minds of many eminent lawyers: it is 
perhaps, the most striking illustration that has occurred of the 
defective and inconvenient nature of the plan permitted to be 
followed in conducting patent causes; and it is to be hoped that the 
experience which has been gained in connection with it will lead to 
such a modification of the system of receiving scientific evidence, 
tiat the time which cases of this description now consume, and the 
enormous costs woich they involve, will be materially reduced, and 
that, at the same time, the scientific witnesses will bo placed in a 
more dignified and influential position before the courts than at 
present.— Newton's Journal. 





THE KEARSARGE AND THE ALABAMA. 


CapraIn SauMeRsEzZ, R.N., has addressed the following 
letter to the Zimes :— 

Having just returned from Cherbourg, the following account of 
the Kearsarge and the damage dove to her in her late engagement 
may prove of some interest to ar naval readers :— 

The Kearsarge is a vessel of 1,0..0 tons, and lies very low in the 
water. Her armameut consists of two 1l-in. Dahlgrens, four 32- 
pounders, and one rifled 30-pounder, which she carries on her top 
gallant forecastle. Her engines are of 300-horse power, working up 
to 1,200, having 14 furnaces, the staff of which consis's of thirty-six 
stokers, five engineers, aud one chiel-engiveer, and | never witnessed 
engines in more perfect aud compact order, or kept more beautifully 
clean. Her two Dahigrens throw shell and hollow shot of 1 8 lb. 
The gun weighs eigit tons, and, owing to the simplicity of the car- 
riage and its slide, is mst easily worked, Her officers and crew 
consist in all of 160. She is very lightly rigged, spars very small, 
and carries her boats very high above ber bulwarks, Her speed is 
very great, having steamed 13 kuots for 48 hours consecutively 
and ber chief engineer informed me he has got 16 knots out uf 
her. When | boarded her I found ske bad no armour plates or 
protection of any kiud beyond having used her chain cable about 
70 fathoms on each side in the wake of the engines, stopped 
up and down to eye bolts driven in outside the ship, and 
covered over by very thiu planking. I found she had had some 
eight shots in her hull. Two had strack this on her starboard 
side, and had merely broken the links, but had not penetrated. A 
shell (3) had entered her starboard main chains, and exploded close 
to the Llin. gun, but only wounding three men, one since dead ; 
one (4) shot took off the top of her hurricane house, over the engine- 
room, carrying away her port dead eye in the main rigging. A 
shot (5) struck her inboard near the mizen mast, on the port side, 
passing outboard, and doing but litle damage. A shot (6) 
struck her under the starboard counter, merely starting a 
deck plank, A shell (7) struck and now remains 2{t. above 
water in her stern post, which they have merely covered 
over with a piece of painted canvass; and this is all the 
damage done to het, beyond three shots through her funnel, and 
her rigging cut up a little aloft. She has not been into dock, nor 
does she require it, and need never have gone into port for repairs, 
so little effect has the Alabama’s fire had on her. The following 
account of the action I heard from an old friend, a French captain, 
who witnessed every manuceuvre from the centre fort of the break- 
water; but I must premise by saying that a very strong feeling 
existed against the Northeruers at Cherbourg during the late naval 
engagement :—The Kearsarge some days previously entered at the 
east end of the breakwater, and passed through the west end 
without anchuring, the Alabama being then at anchor, and 
any one could see her outside protection. Ona the evening 
of Sunday the Alabama steamed straight out towards her enemy, 
who steamed down in tack, with the evident intention of forcing 
the Alabama to attack her on her starboard side, and kept that side 
towards her the whole action, working round in circles, The 
Alabama’s fire was very fast, but very bad, shots going over and 
over her antagonist, and her shells seemed not to explode. Not so 
the Kearsarge; nearly every shot told, and they saw terrific explo- 
sions frum her shells, splinters being plainly visible. The fight in 
this way lasted one hour and ten minutes, when the Alabama struck 
her flag. To their astonishment they saw the Kearsarge fire four to 
five shots after the ship had struck. The Kearsarge tueu steamed 
past the Alabama and remained astern, not even lowering a boat till 
she was in the act of sinking, and it was exactly eighteen minutes 
from the time the last shot was fired till she sank. The average 
speed was eight knots during the action. Such is my friend's 
account, On conversing with the wounded men we heard that the 
Alabama was very leaky and sadly required caulking—oblized to 
use the pumps even at anchor; that her powder was very bad and 
damp, a quantity of which they threw overboard; that the fuses to 
her shells were much the same, and had proved so on former occa- 
sions; and that after the first shot had struck the ship she made a 
quantity of water, The officers of the Kearsarge state they at once 
lowered their boats and saved seventy-one men, One French pilot- 
boat saved nine and another two men, and the rest the Deerhound 
saved. In justice to them I must say that every question was replied 
to, that we were receeivd in the most courteous aud friendly manner, 
aud everything thrown open for our inspection; and there can be 
but oue opinion, —the Kearsarge did her work most efficiently, and 
now remains in the same efficient state, 
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Royat Navat Reserve.—The return for the first quarter of 1864 
shows a list of 15,949 volunteers; 15,473 of them undergone 
drill; 7,727 were engaged in the coasting trade at home ; 5,401 were 
absent on leave for short voyages, and expected home within 
periods varying from a fortnight to six months; 1,834 were absent 
on leave for long voyages, but expected home within a year; the 
remaining 987 had been either left abroad on account of sickness. or 
discharged, or deserted. 

Cuirton Suspension Brince.—The progress made with the work 
of this bridge during the last fortnight appears almost magical. The 
foundation for the permanent roadway is almost finished. On the 
Gloucestershire side 27 suspension rods, with side girders and floor 
girders bolted, have been fixed to both chains, and on the Glouces- 
tershire side 30, so that only 26 rods remain to complete this portion 
of the work. The operations are watched with great interest by the 
residents and visitors, and during the past week large numbers of 
excursionists have been attracted to Clifton by this celebrated 
structure. 

Trarric Recerrrs.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 25th of June, on 11,308 
miles, to £660,404, and for tbe corresponding week of last year, on 
10,873 miles, to £608,387, showing an increase of 435 miles and of 
£52,017 in the receipts. The gross receipts on the following four- 
teen railways amounted in the aggregate, on 7,764 miles, to 
£531,271, and for the corresponding week of 1863, on 7,590 miles, 
to £489,927, showing an increase of 174 miles and £41,344 in the 
receipts. The increase on the Caledonian amounted to £2,009; 
on the Great Eastern to £2,064; on the Great Northern to £2,726; 
on the Great Southern and Western to £110; on the Great Western 
to £2,888; on the Lancashire and Yorkshire to £6,365; on the 
London and North-Western to £9,751; on the London and Brighton 
to £404; on the London and South-Western to £2,170; on the 
Manchester, Sheffield, and Lincolnshire to £3,031; on the Midland 
to £4,768; on the North British to £621; on the North-Eastern to 
£3,485; and on the South Eastern to £952; total, £41,344. The 
goods and mineral traflic on those lines amounted to £258,374, and 
for the corresponding week of 1863 to £230,721, showing an in- 
crease of £27,653. The receipts for passengers, parcels, &c., 
amounted to £272,897, against £259,206, showing an increase of 
£13,691. The traffic receipts on 63 other lines amounted, on 3,544 
miles, to £129,133, and for the corresponding week of last year, on 
3,283 miles, to £118,460, showing an increase of 261 miles, and of 
£10,673 in the receipts. The total receipts of the past week show 
an increase of £9,009 as compared with those of the preceding week, 
ending the 18th of June, and, as compared with the corresponding 
week of last year, a considerable increase in the traffic of the 
country. The total aggregate receipts for the first thirteen weeks 
of this year amounted to £7,102,578, and for the corresponding 

riod of last year to £6,525,955, showing an increase of £576,423, 

‘he total aggregate receipts for the second period of thirteen weeks 
amounted to £8,139,647, and for the corresponding thirteen weeks of 
1863 to £7,413,755, showing an increase of £725,892; making the 
total receipts for the twenty-six weeks of the present year 
£15,242,025, and for the corresponding period of last year 
£13,939,710, showing an increase of £1,302,315, being an increase 
considerably in excess of any preceding corresponding period. 


Tue Russtan Navy.—Some time ago it was reported in the Times 
that Msssrs. Charles Mitchell and Co., iron shipbuilders, of New- 
castle, had been commissioned by the Russian Government to adapt 
one of the existing dockyards in St. Petersburg to the purpose of 
building iron armour-plated vessels of all classes, as had already 
been done by our own Government at Chatham. All the heavy 
machines required for the various operations of iron shipbuilding 
were manufactured in different parts of England, and were after- 
wards erected, under Messrs Mitchell’s supervision, in Russia. On 
the completion of these erections, this English firm entered into a 
contract with the Russian Government to construct some of these 
ironclads in the St. Petersburg dockyard, and intelligence has just 
reached the T'yne that the first two ships have been safely launched. 
The following are particulars of their construction. The Ne tron 
Menya (Touch me not), the larger of the two ironclads just 
launched, is 230ft, long, 53ft. broad, and 27ft. deep. She is covered 
from stem to stern with armour 5}in. thick at the water line, and 
4}in. on the remaining surface of the sides, on a backing of teak 
1Zin. in thickness. The armament will consist of twenty 2U0- pounder 
rifled steel guns. The machinery is of 450-horse power, and in 
addition there is an auxiliary engine for working large pumps and 
driving a fan blast to ventilate all parts of the vessel. The draught 
of water of the Ne tron Menya, when fully equipped for service, 
and with her coals on board, will be 15ft. The launching draught 
was 9{t. 9in., the entire armour being op the sides, with the excep- 
tion of twenty-five plates at the bow, and the same number at the 
stern, which it was thought desirable to fix after the vessel should 
be afloat. A rifle turret, similar to the one built on the Warrior, is 
placed on the upper deck, is covered with 4}in. armour, and is 
provided with electrical apparatus to convey the captain’s instruc- 
tions to the gun deck, the eugine-room, and the steersman. As the 
Ne tron Menya is destined chiefly for coast defence and for service 
in the Baltic, she will be only lightly rigged. The second ironclad 
built by Messrs. C. Mitchell and Co., and launched together with 
the Ne tron Menya, is a double-turret vessel, named the Smertch 
(Waterspout), and is about the same size and tonnage as, but in all 
other respects a great improvement on, the Danish iron turret ship 
Rolf Krake. The chief dimensions are as follow:—Length 190ft., 
breadth 38ft., and depth 14ft. The draught of water when in 
fighting trim will be 10ft. Gin.; the armour is 4}in. thick, and 
extends the entire length of the side, and to a depth of 4ft. below 
the line of flotation. The armament is garried in two revolving 
turrets, constructed on Captain C. P. Coles’ system. ‘These turrets 
have an internal diameter of 18ft. and are each capable of carrying 
two large guns: but being the first turrets on Coles’ system made 
in Russia, it is wished that every facility should be given to insure 
a successful result, aud in this instance but one 300-pounder gun 
will be placed in each turret. The armour on the turrets 
varies from Gin. to 4}in, in thickness, The top of the turrets and 
the surface of the upper deck are covered with plating one inch 
thick, The hull 1s constructed with double Lottom and sides, 
for the purpose of affording safety in the eveut of the outer 
shell of the vessel being pierced by a shot, or being ran 
into by an enemy. The space between the outer and inner 
bottoms is also divided, by transverse bulkheads, into numerous 
water-tight compartments, each furnished with pipes for 
pumping out, in case of leakage, or for filling with water 
to increase the immersion of the vessel, and thereby diminish 
the surface above water exposed to the enemy's fire. The machinery 
for the Smertch has been manufactured by Messrs. Maudslay, Sons, 
and Field, of London, and is of 2U0-horse power nominal, divided 
into two distinct pairs of engines, 100-horse power each, for the pur- 
pose of driving twin or double screws, The object of such arrange- 
ment is to usefully absorb the entire power of the engines, which 
could not be done so well with one screw on so limited a draught of 
water, also to give the vessel increased power of manceuvring while 
in action. It isremarkable how closely the plans of the late Mr. 
Richard Roberts and those of Captain Symonds, I.N., have been 
copied in the Smertch. Those who read Captain Symonds’ paper on 
the twin screw system in the Journal of the Royal United Service 
Institution, and who examine the plans given there, will perceive the 
resemblance. Fora like purpose a balanced rudder has been fitted in 
the bow of the vessel. The Smertch will be rigged as a three- 
masted schooner, the fore and main mast being of iron, and con- 
structed on Captain Coles’ tripod system. The launching of the 
vessels was conducted with great ceremony, and was eminently suc- 
cessful. In the absence of the Emperor, Admiral Krabbe, Minister 
of Marine, represented the Russian Government, and was assisted by 
Prince Menzikoff, General Suwaroff, the Military Governor of St. 
Petersburg, and other great officers of State. The event being one 
of unusual interest in St. Petersburg, both sides of the Neva, and 
every point from which a view of the launches could be obtained, 
were crowded by an immense concourse of spectators. 
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Grants of Provisional Protection for Six Months. 
563. Tuomas Gray, Mitcham, Surrey, ‘‘ Improvements in the treatment 
of ‘jute’ and ‘ jute’ cuttings.”— Petition recorded 5th March, 1864. 
819. STEPHEN WILLIAM SILVER, Bishopsgate street Within, London, 
* Certain hinery for extracting the juice of the sapota mulieri or 





Demerara, British Guiana. - Petition recorded 2nd April, 1864. 





chains, chain cables, shackles, couplings, or parts of the same, and for 
machinery to be used therein.” — Petition recorded 19th May, 1864. 

1298, WiLLIAM Passmorg, Laurie-place, Kirkdale, Central Sydenham, Kent, 
“ Making sewing machines, rotary hair-brushing machines, electrical 
apparatus, and lathes self-acting.”— Petition recorded 25th May, 1864. 

1895. WiLLIAM James Matrigws, Albert-place, New-street, Aston New 


tion recorded 4th June, 1864. 

1413. WituraM CLARK, Chancery-lane, London, “Improvements in ma- 
chinery or apparatus, and in the application thereof for the printing of 
fabrics.”"—A communication from John Baptiste Domnec, Boulevart St. 
Martin, Paris. 

1417. JosepH ARMYTAGR WaDE, Kingst pon-Hull, “ Impr ts in 
machinery Or apparatus for treating clay and other substances.”—Peti- 
tions recorded 7th June, 1864. 

1431. Percival Moses Parsons, Blackheath, Kent, ‘‘ Improvements in 
ordnance, fire-arms, and projectiles,”—Petition record+d 9th June, 1864. 
1443. CHARLES HILL SNELL, Buw Common, Middlesex, *‘ Improvements in 
the manufacture of soap and sap p is." — Petition recorded 

10th June, 1864. 

1448. Ropert Hau and James Cuampbers, Rury, Lancashire, ** Certain 
Mmprovements in looms for weaving.” 

1453. Grorcr Rypitt, Dewsbury, Yorkshire, ‘‘ Improvements in treating 
mixed fabric rags containing vegetable and animal tibre, and known in 
the trade as linsey skirtings, shallies, frize, serge, extract wool, shoddies, 
and waste, to destroy the cotton and obtain a yellow colour, and give 
a milling or felting property to extract rags and extract materials,”— 
Petitions recorded 11th June, 1864. 

1462. RicuarD Kenprick, Charterhouse-lane, London, ‘‘ Improvements in 
apparatus to facilitate embossing in coloured relief on note paper, 
envelopes, and such like articles.”— Petition recorded 13th June, 1864. 

1484. Joun ANTHONY_POLS, St. Martin-street, Leicester--quare, London, 
**Imp in obtaining purified or refined oils, and in obtaining 

¢ cakes and foots useful for soap making.”—Petition recorded 15th June, 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1564. Grorcz Hase.tixne, Southamp buildings, Chancery-lane, London, 
** Improvements in apparatus for smelting and reducing ores and metals,” 
—A communication from Loomis George Marshal!, Philadelphia, Penn- 
sylvania, U.S.— Deposited and recorded 22nd June, 1864. 

1603. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved hi for facturing paper bags.” -A communication 
from Tineodore Marie Rabatté, Faubourg St. Martin, Paris.— Deposited 
and recorded 25th June, 1864, 











Patents on which the Stamp Duty of £50 has been Paid. 


1654, Henry James Rovsg, Alexandria, Egypt.—Dated 28th June, 1861. 

1674. Lewis Henry Spence, Hatton-garden, London.—A!communication.— 
Dated Ist July, 1861. 

= Henry LuprorD, Stavely, Derbyshire.—Dated 4th July, 
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1750. Jamzs Faron," Ashton-under-Lyne, Lancashire.—Dated 11th July, 
1605. Puree Srencr, ‘Newton Heath, near Manchester.—Dated 3rd July, 
1861, 





Patents on which the Stamp Duty of £100 has been Paid. 
1815, Samugt Nyg, Wardour-street, London.—Dated 29th June, 1857. 


Notices to Proceed. 

439. Epwarp Extis ALLEN, Pariiament-street, Westminster, ‘“ Improve- 
ments in the construction of locomotive and portable engines.”—/etition 
recorded 20th February, 1864. 

448. Joun DkassLK, Chesterfield, Derbyshire, ‘‘Improvements in the 
manufacture of bobbin net made on bobbin net or twist lace machines.” 

449. Joskri OLDKNOW, Nottingham, and Joun Woop, New Radford, 
Nottingham, ‘* Improvements in jacquards used with lace machines.”— 
Petitions recorded 22nd February 1864. 

452. JouN SANDERS, jun., Upper Hockley-street, Birmingham, “ A new or 
improved gas regulator for controlling or regulating the flow or pressure 
of gas required to be used for illuminating purposes.” 

455. JouN Henry Horsratt, Headingley, near Leeds, Yorkshire, “An 
improved water economiser to be used in connection with fish ladders.”— 
Petitions recorded 23rd February, 1864. 

460. ARTHUR WALL, Clapton, Middlesex, ** An improved combination or 
imp d binations of combustible materials to be used as fuel.” 

465. FRANCIS SORREL CLAXTON, Ruelle, Charente, France, “ An improve- 
ment in casting iron, brass, or copper over or around hollow cylinders of 
a iron, or other metal, using air, water, or other fluid for cooling the 
casting.” 

466. James CALEB WHITTENBURY and JaMrs CALEB WHITTENBURY, jun., 
High-street, Poplar, Middlesex, *‘ Animproved convertible desk, church 
seat, and table, applicable for school and church purposes.” 

467. CHARLES Espiin, Tyre-street, Lambeth, Surrey, “ Improvements in 
apparatus for regulating the flow of gas to burners.”—Petitions recorded 
24th February, 1864. 

478. EpMUND CaLvgrt and THomas Epmrston, Walton-le-Dale, Lancashire, 
“Improvements in parts of hinery or apparatus employed in prepar- 
ing, spinning, and doubling fibrous materials, and in apparatus for manu- 
facturing the said parts.” 

476. JOHN GRANTHAM, King's Arms-yard, Coleman-street, London, ‘‘ Im- 
P n app connected with machinery used in manufacturing 
compressed fuel.” 


482. ALEXANDER Princg, Trafalgar-square, Charing Cross, London, “‘ Im- 

provements in filtering apparatus.”"—A communication from Frangois 
ichel and Aimé Pruvot, Paris.— Petitions recorded 25tn'February, 1864. 

487. THOMAS CRITCHLEY BARRACLOUGH, Manchester, “ An fimp d ma- 
chine for bo:ing or forming square or angular-sided holes in wood and 
other 8," — ication from Benjamin Merritt, jun., New- 
ton, Middlesex, Massachusetts, U.S. 

489. GrorGk BixtwisTLR and RicharD FURNIVAL, Manchester, ‘‘ Improve 
ments in hinery for the facture of braided or plaited fabrics and- 
in finishing the same, and in machinery or apparatus for the purpose.” — 
Petitions recorde 27th February, 1864. 

497. Freogric Wait, Paris, “* Improvements in coating metals with one or 
several other metals, and in oxydising the surface of these latter.”—Peti- 
tion recorded 29th February, 1864. 

504. Joun CuapMan, Albion-street, Hyde Park, London, ‘Spine bags to 
be employed in controlling the circulation of the blood by the combined 
or independent application of ice or iced water and warm water or other 
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chinery for opening, scutching, and carding cotton and other fibrous 
substances.” 

522. Grores Davirs, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in breech-loading fire-arms.”—A communication from Benjamin Franklin 
Joslyn, Stonnington, New London, Connecticut, U.S. 

527. Grong Gaze, Great Coilege-street, Camden Town, Middlesex, ‘‘ Im- 
provements in money tills.” 

528. Freperic Pirrre Lan@enarp, Rue des Trois Couronnes, Paris, ‘‘ Im- 
provements in centrifugal machines for extracting juice of plants or dry- 
ing-up substances or materials of various kinds.’— Petitions recorded 2nd 
March, 1864. 

537. BexJaMin Pryor Stockman, Great George-street, Westminster, and 
JAMES SHEPPARD Scott, Kensington Park Gardens, “ Improvements in 
ccnstructing sea and river embankment walls, piers, and other structures, 
wholly or partly inmersed in water.” 

540, Gxor@s TOMLINSON BovusFigip, Loughborough Park, Brixton, Surrey, 
** Improvements in braiding wachinery.”—A communication from John 
— Providence, Rhode Island, U.S.—Petitions recorded 3rd March, 


548. Feuix Larosre, Tourcoing, Nord, France, “Improvements in the ma- 
chinery of spinning looms.” 

553. Freperick Smitu, York-street, York-road, Lambeth, Surrey, ‘* Im- 
provements in the arrangement and construction of ovens.”—Petitions re - 
corded 4th March, 1864. 

572. Wit.1aM Moir, Vine-villa, Parker-street, Stretford, near Manchester, 
and CHARLES ELDON SERJEANT, St. Benet’s Monastery, Lanivet, near 
Bodmin, Cornwall, “ Improvements in railways and railway carriages.”— 
Petition recorded 8th March, 1864. 

607. WittiaM WHARTON Burdon, Newcastle-upon-Tyne, ‘* Improvements 
in hewing or getting coal, and in apparatus employed therein.”"—Petition 
recorded 10th March, 1864. 





bullet tree.”—A communication from John Thornborrow Manifold, | 


1261. Grorce Homrray, Witley Lodge, H , Wor hire, “Im- | 
provements in the mode of makiig or forming the links of iron or steel | 


Town, Birmingham, ‘‘ Improvements in breech-loading fire-arms.”— Peti- | 


fluid tothe region of the spinal cord.”—Petition recorded lst March, | 


520. WILLIAM Noton, Oldham, Lancashire, ‘‘ Certain improvements in ma- | 





615. Witu1AM Renwick Bowopitcu, St. Andrew’s, W:kefield, Yorkshire, 
“ Improvements in regulating the flow of gas in railway and other 
carriages, and in apparatus employed to regulate the flow of gas in such 
railway and other hep pod of such improvement being applicable to 

> regu ng of gas supplied to stationary lights.”—Petition recorded 11th 

} ‘arch, \. 

671. Wituiam Smita Lonepiper, Alderwasley Ironworks, Derbyshire, 
“Improvements in the construction of steam boilers, applicable also to 
other purposes where circular, oval, or other continuous forms are used.” 

| Petition recorded 16th March, 1864. 

| 725. WiLu1aM Hows, Clay Cross, near Chesterfield, Derbyshire, “‘ Improve- 
ments in motive power engines.” — Petition recorded 22nd March, 1864. 

770. MIcHAEL Henry, Fleet-street, London, ‘‘ Improvements in apparatus 
for supplying air to persons employed under water, or in places where 
noxious gas, air, or vapour prevails.”"—A communication from Benoist 
aia Boulevart St. Martin, Paris.— Petition recorded 28th March, 

864. 

| 812, ALEXANDER Prince, Trafalgar-square, Charing Cross, London, ‘‘ Im- 
provements in the means of generating steam, and in the apparatus to be 
employed therein.”—A communication from John Livingstone Linton, 
Burlington, New Jersey, U.S.— Petition recorded 1st April, 1864. 

1011L, Tobia Perper, Newington Green, London, ‘‘ An improved boot and 
knife cleaning machine.”—Petition recorded 22nd April, 1864. 

1240. Jonn Fustcuer, Winterton, Lincolnshire, ** Improvements in reaping 
and mowing machines "—Petition recorded 17th May, 1864. 

1287. Josep Lester Hinks and Joun Hinks, Birmingham, “ Improve- 
ments in attaching knobs to doors and the surface of other articles, and 
to lock and latch spindles, part of which improvements may alsobe applied 
to fastening finger plates to doors,”—Petztion recorded 23rd May, 1864. 

1397. GeorGe HgNRY ELLIS, Wellington-road, Bromley, Middlesex, ** Im- 
provements in apparatus for washing, wringing, rinsing, mangling, and 
drying clothes and other articles.”—/etition recorded 4th June, 1864. 

1429. ALFRED Vincent Newron, Chancery-lane, London, ‘ Improved 
machinery for making horse shoes."—A communication from Augustus 
Seeley, New York, U.S.—Petition recorded 8th June, 1864. 

1451. PERciVAL Mosgs Parsons, Blackheath, Kent, ** Improvements in 
ordnance, fire-arms, and projectiles.”—Petition recorded 9th June, 1864. 
1480. Francoi8 ANTOINE EDMOND GUIRONET DE Marsas, Hoxton, Middle- 
sex, ‘‘ Improvements in machinery for treating cotton seeds.” ; 
1486. Robert WuiltesipE, North Egremont, Cie-hire, ‘‘ Improvements in 
preserving iron ships and ships’ sheathing from corrosion and fouling, 
= in apparatus to be employed therefor.”—Petitions recorded 15th June, 

864 


1603. WitL1aM Epwarp Gepoz, Wellington-street, Strand, London, ‘‘ An 
improved machine for manufacturing paper bags.”—A communication 
from Theodore Marie Rabatté, Fourbourg St. Martin, Paris.—Petition re 
corded 25th June, 1864. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 
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Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
'HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, dc. 
2927. J. H. Jounson, Lincoln’s-inn-fields, London, ** Steam engines."—A com 
munication.—Dated 20:h November, 1863. 

This invention has reference, partly, to the slides of steam engines, and 
partly to a feed water heater. According to the First part of this invention 
it is proposed to recess the face of the valve to a considerable extent of its 
surface, in which grooves or recesses are placed rollers or their equivalents, 
in order that the surface ia contact with the face may readily wear 
away, so as to leave the principal load upon the rollers and be continuously 
self-fitting. According to the Second part of this invention it is proposed 
to heat the feed water of the boiler by distributing it through the heating 
chamber in broken jets or streams, by means of a series of perforated plates 
arranged one above another, in bination with the circul gz of the 
exhaust steam in contact with the feed water by the same or similar 
means, so that it passes over and through the plates, and thus heats both 
the plates and the feed water. 

2956. J. H. Jounson, Lincoln’s-inn-fields, London, “ Rotary engines.” —A 
communication — Dated 24th November, 1863. . 

This invention relates to rotary engines wherein two discs are employed 
placed at an,angle opposite to each other, and rotated by the direct action of 
cylinders and pistons connected by ball-joints to the inner faces of the 
discs, According to these improvements the centres of the two discs are 
connected by a shaft or carrier and universal joints, so that the discs may 
work in concert. To this central shaft is keyed the main driving pulley, 
its arms or spokes passing out between the several cylinders, so as not to 
interfere with their action ; or, if preferred, the driving pulley may be fitted 
on to one of the shafts of the two discs. These engines may be made either 
single or double acting by having the steam ports in one or both the discs, 
and providing both the discs for a double-acting engine with a stationary 
slide valve, in the centre of which the boss or nave of the disc rotates; 
against the face of this valve the disc revolves steam tight. Each of these 
valves is divided into three compartments by three radial partitions, one of 
these compartments serving as the steam inlet, another for the exhaust, 
4 and the third for the expansion or cut-off, the amount of expansion 
depending on the length of the expansion chamber. The cylinders and 
piston rods are both connected to the discs by ball-joints having steam 
ways made through them which communicate successively with the corre- 
sponding radial steam passages made in the discs themselves; and in some 
cases the engines may be constructed as condensing engines, being provided 
for that purpose with condenser air pump, cold pump, and feed pump. 
The friction of the discs against the stationary valve or valves, and the 
| thrust of the journals again-t the bearings of the main shafts, are counter- 

acted by employing adjustable steel or other counterpoints or pins, which 
are made to bear against the extreme outer ends of the two shafts, and 
| thereby receive the whole of the thrust. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, §c. 

2945. J. Situ, Liverpool, ‘Composition for coating or covering the bottoms 

of ships.”—Dated 23rd November, 1863. 

This invention has for its object to produce a greasy, unctuous, and, at 
the same time, waterproof and durabie composition, which, when appli 
to ship’s bottoms, whether constructed of wood or iron, will protect them, 
and prevent barnacles, or other marine animals, and sea weed, or vegetable 
substances, from adhering thereto. ‘The improved composition covsi-ts of 
tallow, fat, or other solid grease, with the addition of seal or other liquid 
oil, for softening the grease or fat. To this is added shellac dissolved in 
wood, naphtha, or other suitable solvent, and a small quantity of gum, thus 
to modify the brittleness of the shellac. 

2962. C. L. Danoub, Alderagate-street, London, “ Marine fog signals or 

alarums.”— Dated 24th November, 1863. 

For the purposes of this invention the patentee uses a trumpet we 
whistle, or other suitable wind instrument, and this he causes to be sound 
at intervals by means of compressed air. Air is forced by any suitable 
power (he believes a caloric or hot air engine to be the best) into 2 tank or 
reservoir, and this, by a pipe, communicates with the wind instrument, a 
valve being interposed, which is acted automatically by the — 
employed to compress the air. This is conveniently done by a cam, whic 
is driven along slowly and continuous'y by the engine, aud the cam actuates 
levers or instruments which open and close the valve. 7 
2074. J. BAKER, Tempile-street, Whitefriars, London, ‘* Compositions app’ 

able to wy of ships’ bottoms.” —Dated 26th November, a 

For the purposes of this invention sulphur, asphaltum, or similar e* 

sive substances, and black oxide of manganese, are combined together. 
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The proportions in which these are d may be varied, 
but it is preferred to employ them at the rate of about two parts by weight 
of sulphur, one part by weight of asphaltum or similar substance, and one 
part by weight of black oxide of manganese. These matters are intimately 
mixed, and are to be applied when heated to the extent necessary to melt 
the asphaltum or like substance in the compound. 

2989. P. GASKELL, Birmingham, “ Tell-tales or indicators for cabs, d-c."— 

Dated 27th Novenvder, 1863. 

This invention cannot be described without reference to the drawings. 

2994. A. ETienne, Great Portland-street, Oxford-street, London, “‘ Construc- 
tion of carriages and vehacles."—Dated 28th November, 1863. 

In carrying out the First part of this invention the patentee employs two 
springs, crossing each other at right angles, and presenting four points of 
support, on which he fixes a frame of wood, and suspends the carriage body 
thereon by the intervention of two small, springs on the frame, so as to 
create a double suspension, and to diminish the friction. Secondly, he 
supports carriages, omnibuses, and other vehicles on three wheels, as 
follows :—He places the two wheels on one axie, under the centre of the 
body, in such manner that the carriage body shall rest thereon almost in a 
state of equilibrium or balance, so that the front wheel—which is placed in 
a central Jine with regard to the two wheels, and in or beyond the front of 
the carriage—sball bear no portion of the weight, but simply serve to steady 
and guide tie vehicle. The Third improvement in the construction of the 
wheeis consists in making their circumference of a series of three irregular 
curves ; for ple, if the ci f of a circle be divided into six 
equal parts, and three of those parts alternately be raised by irregular 
curvilinear lines, it will follow that at three periods of each revolution the 
wheel will acquire an impetus as it revolves fzom the raised curves to the 
lesser circumference, whereby the horses will be enabled to draw the 
carriage with very increased facility, 


ee 


Crass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2940. M. B. Werstuead, Manchester, ‘‘ Adapting or arranging tapes and 
— such narrow Sabrics and threads for use.”—Dated Zlst November, 
1803. 

This mmvention consists in a method of adapting or arranging tapes and 
other such narrow fabrics and threads in a receptacle, whereby a length of 
any desired ariicie of reveral may be withdrawn without disarrangement. 
To this end the patentee places a series of the articles, in a box or other 
rec-ptacle side by side, hurizontally or vertically, such receptacie being pro- 
vided with openings thiough which any required end may be drawn. To 
the coils of material, either singly or in groups, he applies an elastic band or 
spring, or other elastic pressing apparatus attached to or connected with 
the sides of the box (as described) and acting as a drag or brake so as to 
keep the coils from unwinding too readily. 
oe, W. Bestwick, Manchester, “* Braiding machines." —Dated 23rd Novem- 

er, 1863. 

For waking several braids in one head, the inventor divides the head by 
two or more guiding blocks or plates into one or more divisions, and 
changes the roses and toothed wheels on the carriers as required, that is, 
next to a series of roses with four holes he employs roses with three holes, 
to reverse the spindles and increase the number of the teeth of the wheels 
to make the speed of the holes of the roses equal, so that in one head some 
«f the spindles may be braiding a braid of one width, another number of 
spindles another braid of the same or different width, and so on.--No 
proceeded with, 

a, R. FURNIVAL, Munchester, ‘* Braiding machines.”—Dated 24th Novem- 
er, 1863. 

This invention consists in taking an ordinary machine, generally such as 
are used for broad fabrics, and have a large number of spindles which travel 
to andiro in ove large circle, and in dividing these spindles for narrow 
fabrics by making them travel to and fro in segments of the same large 
circle, arravging separate deiiveries for each piece of braid ifrequired. The 
inventor accomplishes this by taking one rose wheel from between each set 
of spindles, aud by introducing a rose wheel at each end or return of each 
set of spindles, with an odd notch in it, that is, if the inter j rose 





ment is applied to each spindle so as to render them independent of each 
other in their motion. 


2983. C. CrasTreR, Bingley, Yorkshire, ‘‘ Manufacture of paper spool 
tubes." — Dated 27th November, 1803. 

According to this invention the inventor pastes or glues two or more 
thicknesses of paper together in the sheet, and afterwards forms spool tubes 
of such sheet.— Not proceeded with. 

2984. J. CuaRK, Manchester, “‘ Looms for weaving elastic fabrics.” —Dated 
27th November, 1863. 

In performing this invention, the inventor first employs a batten for pro- 
ducing two or more elastic webs or fabrics directly one above the other. 
The shuttle planks, or guides for the shuttles, are placed diectly above each 
other, and the required warps between the dents of the reeds in 
similar positions, the shuttle being moved or driven in the ordinary, or in 
any other convenient manner. Secondly, he employs a batten in which 
there are two series of shuttles, one above the other, in zig-zag positions, 
and two series of reeds, one for each shuttle, above each other in corre- 
sponding zig-zag positions, the upper reeds being between the lower ones, 
and above the lower shuttle planks or guides, the shuttles being moved or 
driven in any convenient manner. These arrang ise room, 
and enable twice the number of webs to be woven in a loom of a certain 
length than at present. And, Thirdly, he employs an improved arrange- 
ment for letting off or delivering the rubber warps. The said warps from 
each rubber, beam, or bobbin, are passed between two or more rollers, one 
or more of which are caused to reyolve at any required speed. There is a 
separate action for each rubber warp, which arrangement has the effect of 
maintaining the rubber uniformly at any given stretch or tension.—Not 
proceded with. 

2986. E. GARDNER, Manchester, ‘‘ Looms for weaving elastic fabrics.”— Dated 
27th November, 1863. 

The inventor employs an improved batten, in which two or more shuttles 
for each web are driven by one metal slide or driver acting on detached 
pegs placed on a rod or rods at the back of the shuttles and shuttle guides, 
each of the pegs being acted on by projections and notches in the metal 
slide or driver, thereby causing the pegs to seize the shuttles, and carry 
them to and fro between the sheds of the web or fabric, alternately holding 
and relieving the shuttles at the required time.—Not proceeded with, 


Ciass 4.—AGRICULTURE., 
Including Agricultural — Windlasses, Implements, Flour 


ills, §e. 
2948. J. Puatr, Gloucester, ‘‘ Apparatus for cultivating land."—Dated 23rd 
November, 1863. 

This invention relates, chiefly, to improvements in the apparatus used for 
hauling ploughs or other cultivating implements by steam power and more 
particularly to that class of apparatus where a windlass or windiasses, or 
clip pulley or pulleys, are placed on a self-moving carriage drawn by a 
portable steam engine. The patentee employs a carriage or frame work on 
wheels to receive the drum, drums, or clip pulley or pulleys on which the 
hauling rope is wound, or over which it passes, and he so constructs it that 
& portable engine can be placed or run upon it longitudinally or transversely 
so that the weight of the engine will enable it to resist the strain of hauling 
the implement ; this will be found sufficient in most cases, but if not shares 
or discs or other suitable anchoring apparatus can be used in combination 
therewith. Thus an ordinary moving anchor pulley may be used on the 
opposite headland, or a windlass carriage, or a windlass carriage and 
engine, may be employed on each headland to work either separately or 
combined. The wheels of the carriage should be constructed so that each 
or all of them can be moved, turned, or locked to any desired angle with 
the carriage so as to guide it along a crooked irregular or angular headland, 
and keep the axis of the drum or drums at right angles with the furrow. 
The power of the engine may be transmitted to the drum by means of a 
chain belt or gearing, and the carriage may be moved along the headland in 
the usual manner when performing any of the operations of cultivating 
land. The dise wheels or shares usually employed in moving anchors for 
steam cultivating apparatus are placed so that they sink or cut vertically 
into the ground, and the strain of the hauling rope being above ground has 
a tendency to draw out or lift the back shares or discs. To prevent this 











wheels have four notches, he introduces a rose wheel with three or five 
notches at the eud of each set of spindles; he also auds the proper 
stationary govern rs and conductors.—Not proceeded with, 
2958. W. E. Nuwron, Chancery-lane, London, ** Machinery for breaking 
=< cleaning jlax, hemp, &c.”— A communication.—Lated 24th November, 
The patentee claims, First, imparting to one or more pairs of rollers a 
rotary 1eciprocating motion, with the range of motion greater in one direc- 
tion than in the opposite direction, by combining with the rollers a screw 
or worm having a rotary and a longitudinal reciprocating motion, sub- 
Stantisliy as described. Secondly, giving to one of the pairs of toothed 
rollers a longitudinal reciprocating motion in the direction of its axis, in 
combiuation with the retary motion of both rollers, substantially as 
described, whether such rotary motion be reciprocating, or continuous. 


2960. J. Stpert, Carter-gate, Nottingham, “* Manufacture of joined blond.” 
—Dated 24th November, 1863. 

For the purposes of this invention blond-like edges are produced to 
breadths or quillings of lace by means of threads which, being coated or 
saturated with gum, starch, or other suitable cement, as they come to and are 
pressed in contact with the lace, are caused to takea zig zag or undulating di- 
rection according to the device or ornamental design which it may bedesired to 
produce to the edges of the lace. The quilling or breadth of lace is guided 
over the surface of # heated roller, such as has before been used when fixing 
straight threads near the edge of a quilling or breadth of lace. The thread 
or threads, used for producing the ornamental edge, are caused to pass 
through a trough or vessel containing the cement, and it or they, is or are, 
caused to be wiped by a sponge or otherwise as heretofore when attaching 
straight threads, and are then caused to pass on one side of a series of pins 
or projections which protrude above the heated surface, and, by means of 
pushers or instruments acting between the pins or projections, each orna- 
ae thread is pushed or moved between the projections, so as to cause 
the thread to assume a zig-zag or undulating form, according to the device 
in which the pins or projections and the pushers or instruments, which act 
on the thread, are arranged, and then the ornamenting thread is pressed 
on to the Jace aud the heated surface. The ornamenting threads, when dry 
en ay be the lace, will retain the ornamental device iuto which they 
sony ecn brought by the pins or projections and the pushers or instru- 
2907. L. Accanin, Mons, Belgium, ‘* Manufactur 

N, . u eof r, thread, 
yas JSabr. aed Apa beetrvot.”~— Dated 26th November" 1068. Stab nia 
 reou of the beetroot is first crushed and then placed in & press i 
, r s, which 
flattens it in the form of a ribbon or strip, and deprives it of the greater 
part of the water it contains. These Strips are submitted to the action of a 
very fine metal comb, which Temoves the gummy matters and chlorophyllite 
anu separates the fibre, In this manner fibrous material is produced, which 
—~ bonge hang a if thread or cordage, or be manufactured into 
ics, veing treated in the ordinary mann 4 
combing, drawing, and spinning, &, FRE ae PGES aes Sp 
2909. H. B. Bartow, Munchester, ** Looms ping.” icati 
Dated Sth Heontion ais Sor weaving.” —A communication. 
This inveution cannot be described without reference to the drawings. 
“372. J. Tnorre, Manchester, * Marki i pon ‘ 
' » J hester, ing patterns or designs u 
rm aight sku ls and skirtungs.”—Dated 26th November, 1563 — 
Us luvention relates to the marking of various desi ’ i 
Pesrazae } ig esigus upon all kinds of 
=o such as Calicoes, woollens, and other parading which designs 
me lh ie purpose of serving as a guide to the attendant of a sewing 

ne nc m order that he may follow the said designs in sewing. The im- 
 baprneea igag in using a roller bearing a design o» the surtace in relief 
rec Wire ; the roller is inked and passed over the cloth or skirt, and an 
a epptrety he design ~ left thereon. As the pattern or design on gored 

rts S| ow @ circular curve, the patentee uses a tapere i 
ene. Sram — a rotating between the two anu, dead fh 

3 Upou fixed centres, z is vari 
ingest oem al ieee s. The taper of the roller is varied accord- 
— O. DOCCRLENURE?, Macclesfield, and J. and J. Oneiautox Man- 

os er, Vinaing yarns or threads.”—Lated 27th November, 1863 
‘a —enthe por-- ney teen to that description of machinery for winding yarn 
folie moe led : pin cop Winding trames,” wherin yarn is wound from the 
pone a — on toa wvoden pin or spool which is ;.laced on the 
wih sean cel oa bye bg “yoyo are designed to dispense 

oe oe © spool, and to wind and form the “ x 

© Spladle, which has hitherto been impracticavie from a want of Bante 
The improvewents cunsist in an arrangemeut of 
aping = the cop as the yarn or thread 1s wound 
ollows :—The yarn is w 
Dell ereuk, hocuivered thereto through an “eo at th mpd pedo 4 
ter, . ’ ; 
maining i a “> the other arm of such lever passing throuzh a bow] re- 


The apex or to 
counected to a bar sliding on ayeyoe CAP Which bears upon it and which is 
fulcrum of the aforesaid bell br '- en which is attached to the centre or 
pa ae and beil crank is at its ed je pen page Aan » yt poem 
r radius’ to foria the vottom of the cup but as wy shortest “throw 
beco Taised, and also raises the bell crau Cop increases the cap 


able weight has to be placed upon them, or carriage, causing much 
labour and delay: it is also desirable to be able to move the strain of the 
headland rope so that it may draw opposite to the point of greatest 
elevation, Instead of the arrangement just described, he places all or some 
of the disc wheels or shares at an angle, so that the strain will tend to draw 
them deeper into the ground (as in the case of an ordinary ground anchor); 
he is thus able to dispense with the necessity for heavily weighting the 
shares, and a light frame only is required. Broad wheels should ve used as 
is now done to prevent them going too deeply into the ground, and he pre- 
fers to so mount these wheels that the axles thereof may be allowed to rise 
aud fall to suit the irregularities of the ground. He fits the drum around 
which the headland rope is coiled on a hollow shaft placed horizontally 
along the frame, with a slot along it, and an interval screw working in a nut 
fixed in the eye of the drum (or some other mechanical equivalent therefor), 
so that the drum can be traversed along the shaft to direct the strain of 
the headland rope to any desired part of the frame. The drum may be 
driven by a worm and wheel or other gearing from the winding drum. 
2988. S. and T. Smiru, Fell-street, City, ** Composition or means for the 
purpose of destroying insects by fumigation.”—Dated 27th November, 
1863. 


This invention relates, First, to combining certain matters, and forming 
them into a pastile, to be employed, when ignited, as a means of destroying 
insects by fumigation. Secondly, the improvements relate to means or 
apparatus adapted to enclose the whole, or those parts of the object to be 
fumigated. In carrying out the First part of the improvements, the 
patentees combine tobacco, charcoal, nitre, and occasionally sulphur, and 
the proportions of these substances, which they employ for the pastile to be 
employed for the fumigation of plants, are as follow :—Tobacco, 130 parts 
by weight ; charcoal, 50 parts by weight ; nitre, 5 parts by weixht ; and, when 
the pastile is to be ewployed for the fumigation of fabrics, they add 3 parts by 
weight of sulphur. In making up these compositions they usually employ, 
for the purpose of imparting an agreeable odour in the burning, and as also 
facilitating their cohesion, 23 parts, by weight, of the gums foliowing, and 
in the proportions following, viz., gum tragacanth, 12 parts by weight ; 
balsam of tolu, 3 parts ; gum benzoin, 3 parts; and gum olibanum, 
5 parts. They also add, occasionally, for the odour, twelve parts of sandal- 
wood. The apparatus employed cannot be described without reference to 
the drawings. 

2993. T. Lane, Cirencester, ‘* Chaff-cutting machinery.” — Dated 28th 
November, 1863. 

The patentee proposes to set the knives obliquely between two driving 
wheels, on a shaft running across the centre aud upper part of the frame of 
the machine, the extremity of the shaft being provided with a fly-wheel. 
The knives are attached, by means of screws, to raised bars across the peri- 
phery of the wheels; the back or thick part of the knives is attached by 
means of screws inserted through their upper surface, but the fore part, 
or thinner edge of the knives, is attached by screws passing through the 
bar, and under the knives, in order that the cutting angle of the knives may 
be regulated and fixed by such screws, He proposes to feed the machine 
by means of an upper and under series of tooted rollers, the teeth on 
which extend the eutire length of the feeding box, which is made so that 
the upper portion may slide, or rise and fall, in order to admit of two 
different thicknesses or lengths of hay being fed to the cutters ; and the 
toothed roliers and their driving pinions are also made of two different 
series, their axles working in slots in the feed box, to admit of their gear- 
ing together. The knife plate is fixed to the top of the feed box. The 
machine is driven by a large toothed wheel entering a pinion on the 
driving shaft of the cutter wheels and fly-wheel, which are supported by 
brackets on the frame of the machine. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, §c. 

2924. W. E. Newton, Chancery-lane, London, *‘ Construction of fan blowers 
Sor ventilating and other purposes.”—A communication.—Dated 20th 
November, 1863. 

This invention consists in gathering and expelling from an apartment of 
any kind the foul air or gases, and at the same time, and by the same appa- 
ratus, drawing in fresh air fiom without, and forcing it into the apartment 
to supply the place of that expelled, thus doing two things at the same 
time, or by one and the same operation, both of which are essential to a 
speedy change of air in the apartment to be ventilated. 

2929. T. TuRNER, Glasyow, “ Fireproof floor or roof for Luildings, bridges, 
and other structures."—Dated 21st Nuvember, 1863. 

By this invention concrete ix, according tv one modification, made to 
entirely surround or encompass the iron b-ams or joists, being applied 
below, as well as between and above them. In some modifications, also, 
the beams or joists are made of an open construction, so that the concrete 
is continuous and united through the openings in the beams or joists, 
whereby the entire structure becomes a rigid and continuous mass,— 
Not proceeded with. 

2932. W. WiLLiaMs, Stanley, Liverpool, “‘ Machinery for making bricks and 
other like articles.” — Dated 21st November, 1863. 

The patentee constructs a trough or framework of cast iron or other rigid 
material, preferably of a circular form, with openings in the bottom corre- 





ing turow is obtained, until the aforesai it en be : = Aare 
= = Doo contact "with the bent, oben “the aciarines fulticiently _ 
uild or form the cylindrical Portion of the cop. This sgnamaee 





ponding in shape to the bricks or articles to be made. Between and above 
these openings there are transverse pieces which join the sides together, so 
that the trough or framework, whea ready for use, resembles, and may 
said to consist of, a series of small hoppers. A roller similar to an edge 





runner, to which he affixes projecting pieces, to fit into the hopper-shaped 
spaces, is made to travel over and in the said trough or framework, and 
ee the clay or other plastic material, supplied to the trough or frame by 
and or otherwise, through the openings in the bottom, into moulds placed 
just under such opening. The roller can be made to travel by any suitable 
means ; a horse could be yoked to the lever or arm coupled to the roller in 
the usual way, the other end of such lever or arm being connected to an 
upright shaft resting in a step placed in the middle of the circle described 
by the trough or framework. 
2934. L. D. E. pe St. Jgan, Aix, France, “‘ Apparatus for closing and 
fastening gates, doors, &c."—Dated 2ist November, 1863. 

This invention cannot be described without reference to the drawings. 

2935. E. Fincu, Chepstow, ** Constructing the floors of bridges, houses, dc."—- 
Dated 21st November, 1863. 

For the purposes of this invention, in forming a floor, girders or beams, 
by preference of wrought iron, and constructed as heretofore, are used, but 
other construction of girders, whether of iron or other materials, may be 
employed. On these girders or beams bars of T-iron are fied paraliel to 
each other by rivetting or otherwise ; or bars of bridge or trough iron, or 
of angle iron, or bars of other forms may te similarly used in place of bars 
of T-iron, so long as they are suitable for having the edges of sheet iron or 
steel fixed thereto. When using T-iron the sheets or plates are cut some- 
what wider than the space they have to fill, and they are sijghtly curved or 
bent, and spring into the spaces between the bars of the T-iron, and are 
there fixed by keys passed through holes formed at intervals in the limb or 
leg of the T-iron, the head of the T-iron bars being fixed to the beams or 
girders by rivetting or otherwise. This insulating surface is covered with 
concrete, asphalte, or other suitable material, and over that stone or other 
flooring is applied. When using bars of other forms, the edges of the bent 
plates or sheets are fixed to the angie or sides of such bars by rivetting ; in 
other respects the construction of a floor is as before described. 

2991. C. Corpon, Nottingham, “ Sapplying water to water-closets and 
urinals.” — Dated 28th November, 1803 

These improvements apply, particularly, to cases in which the cistern for 
supplying water to water-closets is provided with a flushing chamber, and 
in which there are, consequently, two valves, one of which is required to 
be kept closed except when the other valve is acted upon for flushing, and 
the object is to obtain simplicity in the arrang t of the parts working 
the vaives. For this purpose the valves are connected to the ends of the 
arms formed in the opposite sides of an axis which is weighted on that side 
to which the valve is hung, which is generally required to be kept closed, 
and the weight is provided with a stop which, by resting,on the edge of 
the cistern, regulates the depth of its descent, and this stop is covered with 
india-rubber, or other suitable elastic substance, to prevent noise and 
reaction. ‘The arms, axis, and weight are, by preference, formed in one 
piece, and the axis is at one end pivotted to pass into 4 hole in a projection 
rising above the one side of the cistern, while the other end of the 
axis is provided with a neck, to rest in a recess formed in a correspond- 
~ | eee rising from the opposite side of the cistern.—JNot proceeded 
with, 








Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War or for Defence, Gun Carriages, §c. 
2095. A. Atpini, Birmingham, ** Improvements in ships of war, and in 
arming ships of war.”— Dated 30th November, 1863. 

In building and arming ships of war according to this invention the 
inventor does not alter the figure of the ship so as to affect its seaworthy 
qualities, the hull being similar to the hull of ordinary ships from the keel 
to the line of the main deck. The improvements are situated above the 
main deck. Instead of building the bulwarks above the main deck on each 
side of the ship of the ordinary figure, he makes them of an angular figure, 
that is, in,place of the ordinary curved form, he make a series of angular 
recesses formed by vertical planes, situated alternately at right angles, or 
nearly so, and parallel with the keel, or with thé ship's longest diameter. 
The angular recesses commencing at the bow anc. stern respectively extend 
on either side in the direction of the ship’s length to a distance depending 
on the number of guns required, each gun being situated in one of the 
angular recesses described. That side of each angular recess which is 
transverse to the ship’s length, and through which the gun is fired, he pro- 
tects with armour plates six or seven inches thick, and that side of each 
angular recess which is parallel to the ship’s length he protects with thinner 
armour plates. By this arrangement the weight of the armour plating and 
of the guns, instead of being on the outer edge of the ship, is 
brought near to the centre of the ship, and the tendency to a roll- 
ing motion in the ship is diminished. Heavy guns can be carried 
and fired much nearer the centre of the ship than if they were fixed in the 
broadside. The bow and stern are not overloaded by this arranz,ement, as 
the weight is uniformily divided m the direction of the length of the ship, 
and the projecting stem under the water line gives sufficient buoyancy to 
the ship. ‘T’he guns inside the angular recesses or tes are i 
on carriages which are worked on one side, as they are fixed 5» close to the 
bulwarks as to have only sufficient room for the limited training of the 
guns required to concentrate their fires. He prefers to mount the guns on 
sliding carriages, as they offer great facilities for working the guns on one 
side, and in a rough sea to bring the guns to lie on the end of the slide, and 
thereby to bring the weight more amidships —Not proceeded with, 

2999. J. CuaLmers, Wellinopton- road, Kentish Town, “Guns and gun pro- 
jectiles.”"— Dated 30th November, 1863. 

This invention comprises a variety of features, having for their objects to 
facilitate the loading of rifled guns, prevent windage, reduce friction, and 
lessen the strain to which the guns are subj i from the bined action 
of starting the projectile forward, and giving it a quick rotary motion sumul- 
taneously.—NVot proceeded with, 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, ¢c. 


2943. C. Howarp, Stanley-terrace, Deptford, “* Watch case pendant.” —Dated 
23rd November, 1803. 

This invention consista in the entire abolition of the screw or pin which 
connects the bow and pendant, and the substitution thereof of a solid bow, 
revolviog or fixed, as may be required. 
2976. J. 8. Janvis, Wood-street, London, 

November, 1863. s 

The present improvement applies to what are known as military or 
stand-up collars, and is designed to obviate an inconvenience attending the 
wear of such collars. In these military or stand-up collars there is a 
tendency in the scarf or tie to rise and hide more or less of the collar all 
round. Now, this invention consists in leaving one or more of the folds of 
which the collar is made open or unattached at the bottom, in order that 
the scarf or tie, being placed under the open fold a regular and even width, 
say, to the depth of from about half an inch to three-quarters of an inch 
more or less, may appear all round the neck of the wearer.—WNot proceeded 
with, 


“ Shirt collar."—Dated 26th 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2031. F. Fenton, Camberwell, “* Treatment of vegetable fibres for the produc- 

tion of paper pulp or half stuf therefrom.” —Dated 2ist November, 1863, 

The patentee claims, First, the application and use to and in the bouing 
of all kinds of vegetable fibres with a view to the preparation of * half 
stuff” therefrom, of washes composed of dilute, compound, or simple acids, 
of fluorides either alone or in combination with acids, in lieu of caustic or 
carbonated alkalies, as described. Secondly, the application and use to and 
in the washing of “ half stuff” after boiling, as described, of alkaline 
liquors, such as lime water, lime wash, or solutions of soda or potash, 
either carbonated or not, with a view to facilitate the thorough and even 
bleaching thereof, as described. Thirdly, the application and use to and in 
the boiling of *‘ half stuff” of a wash composed of dilute fluorides, either 
alone or in combination with acids, as described. 

2939. D. W. Hamper, Newcastle-upon-Tyne, “* Mashing malt for brewing or 

distilling.” —Dated 21st November, 1563. 

This invention has for its object to wet the ground or crushed malt and 
mix it with water at a proper temperature in an expeditious and uniform 
manner. The patentee injects water in jets or thin sheets into the interior 
of a vessel or hollow part of the apparatus as the malt passes through it, in 
such @ way as to cause the water to be effectually mixed with and 
thorouglily wet, the malt to be mashed as it passes through the apparatus 
into the mash tun. 

2949. G. W. Yapr, Clement's-inn, London, * Preservation of animal sub- 

stances.”"—A communication—Dated 24th November, 1863. 

The meat or other substance to be preserved is placed in metallic or other 
vessels impervious to the air, in order to prevent the evaporation of the 
liquid in which it is preserved. The liquid which the patentee uses for 
this purpose is either “ bouillon,” or thin soup, or simply plain water, with 
the addition of the following substances, in the proportiuns given below : 
—First, anhydrous glycerine, in the proportion of one to three per cent. of 
the bouillon or water employed. Second, concentrated acetic, pure hydro- 
chloric, or other acid, in the same proportion of from one to three per cent, 
Third, chloride of sedium or gommon salt, in the proportion of from one tq 
three per cent, 
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2951. D W. Rea, Upper Thames-street, London ‘* Preserving arvimal and 
vegetable substances."— Dated 4th Noven ber, 1863. 

This invention consists, esse: tiaily, in preserving animal and vegetable 
substances. by placing such substances in suitable air-t ght vessels, and in 
filling up such vessels with a mixture of refined lard, lard oil, suet, fat, 
&c., with a decoction of grated horse radish, well boiled in refined lard or 
Jard oi!, in certain proportions, Certain temperatures are also to 
observed in the process, 


2971. R. Lamina, Priory-road, Kilburn, London, “ Preparing materials 
useful in the purifying of gas from sulphuretted hydrogen, carbonic 
acid, and ammonia.” — Dated 26th Norember, 1 63. 

The patentee claims, First, preparing hydrated peroxide of iron by 
expo-ing metallic iron in small pieces to the action of carbonic acid artifici- 
ally dissolved in water, whether accompanied by su!phuretted hydrogen or 
not, and precipitating by the agency of atmospheric oxygen. Secondly, 
preparing hydrated peroxide of iron by forcing atmospheric air into a solu- 
tion of rn in water impregnated with carbonicacid, whether accompanied 
by sulphuretted hydrogen or not. Thirdly, preparing hydrated peroxide of 
iron by com! ining the sulphuretted hydrogen in the ammoniacal liquors of 
gasworks with metallic iron in sma!l pieces, and exposing the resulting 
black sulphide of iron to the air, to become oxidised. Fourthly, desulphu- 
rating the ammaniacal }quors of gasworks by the action of metalic iron 
in small pieces, with or without the simultaneous influence of atmo~pheric 
air. Fifthiy, desulphuring and enriching the ammoniacal liquors of gas- 
works by forcing into them, while containing metallic iron in small pieces, 
a black sulphide of iron, or oxide of iron, a current of atmospheric air. 
Sixthly, the process described for otaining, in a state of inodorous combi- 
nation, the ammonia which consists in the desulphurated ammoniacal 
liquor of gasworks and carbonicacid Seventhly, the use of desulphurated 
ammoniacal liquors of gasworks for decomposing sulphate and muriate of 
lime into solutions of sulphate aud muriate of ammonia, cither for the 

facture of iacal -alt«, or to be deodorised by heat decomposed 
by lime and di-tilled as sources of free ammonia, 

2980. T. Gray, Mitcham. Surrey ‘‘ Discharging colour from rags used for 
paper making. d&e.’’— Dated 21th Novenber, 1363 

In performing this invention the patentee first steeps the rags, if 
coloured, in a solution of muriatic acid, in the proportion of } oz of acid to 
one callon of water, for the space of from two to four hours, dependent on 
the nature of the rags. If for piece gooJs of cotton, hemp, or linen, or 
thin ya ns, he uses sulphuric acid instead of muriatic acid. ‘The rags or 
govds are then drained, and are immediately immersed in a solu'ion of soda 
ath and chloride of lime, in the proportion of, say, 1 oz. of soda ash 
dissolved in one gallon of warm water, aud 4 oz. of chloride of lime, or what 
is termed bleaching powder, to one gallon of cold water. These ingre- 
dients are then mixed together. When the lime of this solution has settled 
down, he adds the two solutions to one gallon of warm water, and places 
the rags in this solution for a space of time dependent on the judgment of 
the operator. The effect of this will be to discharge the colour, and prevent 
the escape of noxious effluvia, so common to the ordinary process of 
bleaching. 

2981. F. Par, Birmingham, “ Furnaces and apparatus for the manuface 
ture of volatile hydro-ca: bons.” — Dated 2ith November, 1863, 

This invention consists in constructing or arrangmy in the manner here- 
inafter described the parts of the furnaces and apparatus used for distilling 
coal and-other hydro-carbons in order to produce therefrom either volatile 
hydro-carbons or illuminating gas, For convenience of description the 
patentee describes his inv-ntion with reference to the manufacture of volatile 
hydro-carbons. He makes the retort or distillatory vessels in which the 
cou or other substance is heated of the figure of a tube elliptical im cross 
section, He sets the said retorts crosswise in the furnace by which they 
are heate |, that is to say, he so sets them that the current of flame and 
heated air of the furnace does not pass from end to end of the said retorts, 
but passes in a direction at right angles to the axis of the retorts, 
Tre said retorts are set in an inclined position, so that the end at 
which they are charged is higher than that at which they are 
discharged ; or the retorts may be set horizontally. The retorts are further 
80 fixed that their shortest diameter is in a vertical plane. A perforated 
false bottom or grating is placed in each retort, on which grating the coal to 
be distilled is placed ; or the bottom of the retort is made of a corrugated or 
undulatory figure, so that the coal placed on the said bottom touches it 
only at a.few points. Or the retort may be made smooth or plain. in 
order to moderate the action of the heat of the furnace on the retorts, he 
introduces between the fire and the bottoms of the retorts a screen or 
lining of iron, fire-c'ay, or brickwork, which screvn has an undulatory or 
wave-like figure, corresponding very nearly to the figure of the bottoms of 
the retorts, and nearly equi-distant at all points from the bottoms of the 
retorts, The fire of the furnaces acts directly upon this screen, and the 
heat of the sereen is communicated principally by radiation to the 
retorts, For « small furnace, a series of low transverse b idges 
is made on the bed of the furnace, each of the said bridges 
being directly under the highest part of the screen, that is, directly 
under one of the spaces between the retorts. By the use of these 
bridges the flame and heated air are so deflected that their path is nearly 
parailel to the screen, and the said sereen is thereby effectually and 
uniformly heated, The current of flame and heated air, after having passed 
und:r the retorts, returns over the tops of the retorts,and thence to the 
chimney, The improvements described are applicable to the making of coal 
gas for illumination as wellas to the manufacture of volatile hydro-carbons. 
The invention consists, further, in constructing in the manner hereinafter 
des: ived the couden ers, and for collecting and condensing the volatile 
hydro-carbons produced by the distillation of coal and other hydro-carbons, 
In co structing a condenser ace -rding to this invention he makes it larger 
at one end than at the other, that is, he makes the condenser of a conical 
or wedge shape, the jongest diameter of the cone or wedge bei: g situate! 
horizontally, By this construction the se aration of the condensed pro- 
due » into distinct layers is facilitated, A pipe or pipes making a circuitous 
path pass throu,h the condenser, and co d water may be pas-ed through the 
said pipe or pipes to promote the condensation. Or air may be allowed to 
circulate through the said pipe or pipes to promote the condensation. A 
pipe passes from the top of the wide eud of the condenser to a small or 
supplementary condenser of the same general figure as the comieuser 
described, and situated at a higher level. Any vapour which may have 
escay ed condensation in the condenser is condensed in the supplementary 
condenser, ‘The permanent gases pass from the supplementary condenser 
by pipes to be burned or otherwise disposed of. 

2987. H. HikzeL, Termanus Hotel Lovdon-brid:e, “ Extracting essences and 
perfumes, and also orls and fats from matters containing then.”—Dated 
uTih Norvemler, 1863 

The patentee claims, First, extracting essences and perfumes, aud also oils 
and fats, from matters containing them, by means of petroleum-ether, as 
described. Secondly, bleaching and purifying oils and fats by mixing them 
with petroleum-ether, passing them through animal charcval, and then 
distilling off the petroleum-ether, as described,  Thirdiy, the method 
described of constructing and arranging apparatus for conducting the above 
processes. 








Ciass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS, 
Including all Patents not fo und under the preceding heads. 


2925. W. E. Newton, Chancery-lane, London, “ Attaching tags or labels 
to bales or packages.” — A communication.— Dated 0th Nov-mber, 1863. 

This wvention consists, First, in the employment, in attaching tags or 
labels to bales or packages of cotton, wool, or other merchandise of an 
anchor or blade of metal, or other suitable material, having a point, which 
enables it to penetrate the fibrous materials easily, Secondly, in instru- 
ments so constructed as to permit the temporary attachment of the 
aforesaid anchor or blade, and to form a stock or holder, by which 
to hold it, and insert it into the bale or package.—Not proceeved with 
2928 C. E. Wrient, Nottingham, “ Apparatus for clipping or binding 

together letters, music, and other loose sheets."—Dated 21st Nov. mler, 
18638. 

This invention consists in the combination and employment of three 
parelel bars, for holding letters, papers, and other loose sheets, two of 
such bars being connecied and stretched at a distance from each other by 
two or more Wire stretchers. The inventor places these, by preference, at 
the ends of the bars, and further apart than the length of the papers to be 
held. The third parallel bar is disposed in the same plane, and between 
the other two, and fitted to slide on the wire stretchers alternately towards 
the one bar or the other; in one of the fixed bars he fixes sharpened pins, 
extending towards the opposite fixed bar, but of less length than their 
distance apart % rather more than the substance of the sliding bar. To 
fix loose sheets he draws back the sliding bar from off the pointed pins, 
then interposes the edge of the paper to be secured between it and the 
pointed pins, and forces it on them by moving the sliding bar towards the 
opposite fixed bar. In this way a number of loose sheets may be -ecured, 
and the number augmented until the holder is fixed, when the sliding bar 
may be wedged up, or otherwise fixed, to prevent its sliding back, and the 
paper: getting «ff. Not proceeded with. 

2930. H. AYCKBURN, Symond’s inn, Chancery-lone, London, “ The co'lection 
and cv ltivation of oyster spawn and brood."—A communic :tion,— Dated 
21st November, 1863, 

This invention consists of certain contrivances calculated to meet these 
requirements, to woich the patentee gives the name of * oyster-spat col- 
lectors.” For this purpuse he employs, by preference, tiles of the form of 
the “ridge-tiles " in use for roofing, and made of common potters’ clay, or 
other suitable material. : 





2933. D Cope, Liverpool “ Manufacture of metallic drums, kegs, casks, dc.” 
— Dated 21st November, 163 

The es-ential feature «f this invention consists in giving rotary motion to 
the cask or other cylindrical vessel during, and immediately after, dipping 
the end thereof.—- Not proceeded with. 

2987. A. Simoneton, Paris, *‘ Manufacture of sacks, bags, and garments 
without seam.”— Dated 21st November, 1863. 

According to one arrang the p tee fits to a loom two warps 
parallel to one another, and proceeds to weave by passing the shuttle or 
shuttles alternately from one warp to the other, thereby forming one or 
two continuous spirals, thus doing away with selvages, and making the 
length of the sack without seam. To form the bottom he unites the two 
warps of the weft, and is thus enabled to vary the shape of the bottom of 
the sack, thit it may be straight, curved, or of a V-form, the inclined parts 
uniting at one point. 

2946. E. B. Witson, Strand, and J. Imray, Westminster-bridge road, 
London, “ Prexses’’—Dated 23rd November, 1863. 

This mvention relates to certain peculiar cost: uctions and arrangements 
of presses fur pressing met'ls and other substances, whereby moderate 
pressure, or a blow if required, may be brought to act upon the sub- 
stance or surface to be pressed, which is followed up by a more powerful 
 ressure, 

2947. T Carr, New Ferry near Birkenhead, ** Machinerv for amalgama- 
ting or inte-mixing. dry, semi-fluid, or aqueous materials, and for 
agitating solids with liquids for combining, dissolving, or washing.”— 





Dated 23rd November, .263. 

The patentee clams, First, the use of a series of flat blades, set at angles 
to their line of motion, when two separate sets of such blades are worked in 
combination, and rotate round a common centre at varying speeds in the 
same or in opposite directions. Secondly, the arranging of vats or pans 
when used in connection with mechanical agitators so that they can be 
tipped, tilted, or turned over to discharge the material operated upon as 
described. Thirdly, the mode of applying heat to vats or pans when com- 
bined with mechanical agitators, as described. Fourthly, the system or 
mode of gradually distributing acid or other liquid upon materials operated 
upon by mechanical ayitaiors, as explained. Fifthly, the arrangement and 
use of a centrifugal or exhausting fan for removing noxious fumes given off 
by materials operated upon by mechanical agitaturs, asexplained. Sixthly, 
the arrangement and combination of pans or vats upon trunniors of the 
agitating mechanism, and of the means for distributing acid or other 
liquid, substantially, as described. Seventhly, the combination of one set of 
moving agitators with bars or blades fixed in the bottom of the vat or pan, 
as described. 

2952. W. How.et, Mile-end-road, London, “ Printing floor cloths, carpets, 
&c.”"— Dated 2th November, 1863. 

In carrying out this invention the painted canvas, or other material to be 
printed or ornamented, is wound from off a roller over a suitable printing 
table by any convenient mechanical arrangement. Over this table ana 
above the surface to be printed are fitted transverse supporting rails, which 
carry a travelling tabie ac.d a printing block or holder, which is connected 
to the table so as to travel with it across the width of the fabric to be 
“spap d, the traveiling motion being obtained by a rack and pinion worked 
xy a winch handle, or by any other well known and suitable mechanical 
arrangement. This travelling table carries the whole of the printing blocks 
and pads r quired for the production of the complete pattern, such blocks 
and pads being thus always near to the hand of the operator. An endiess 
bend or chain, or other equivalent device, is adapted to the travelling table. 
whereby the several pads with their blocks are presented to the operator in 
the order required.— Not proceeded with, 

2954. G. Davins, Serle-street, Lincoln's-inn, London, “ Photography.”—A 
communication.” — Dated 2'th November, 163. 

This invention cousists in the employment of fale or mica instead of 
glass for photographic purposes.—Not proceeded with. 

2955, J. Lewis, Wych-stvet, Strand, London, ‘* Driving sewing machines.” — 
Dated 24th November, 1863. 

This invention consists in combining two or more springs and barrels 
(such as are used in clockwork) together so that they shal. act upon the 
same train of wheels and keep them (and consequently the machine) in 
motion a proportionately longer time, according to the number of springs 
and barrels that may be employed. 

2959. W. E, Newton, Chancery-lane, London, “ Balloons or aeronautic appa- 
ratus.”—A communication.—Dated 24th Norember, 1863. 

This invention relates to that description of aeronautic apparatus known 
as the * Montgolfier,” but some of the improvements hereafter referred to 
are applicable to gas balloons, In the improved balloon a calorific or air 
heating apparatus is placed in the car, and in this color:fere is burned straw 
or light dry wood, the flame from which will heat the air which is admitted 
to the interior of the balloon through suitable valves. The air heating 
ap, aratus consists of acylindrival vessel made of sheet iron, and surrounded 
by outer casings through which air may circulate, so as tu p event the 
radistion of heat from inconveniencing the aeronauts. The spaces formed 
by these surrounding envelop’s are fited with fire-doors commu. icating 
with the interior of the calorifee. The combustible matter is supported 
while burning on a perforated sheet of iron, or a trellis work of iron bars, 
and beiow this is an ash pan which is suspe ded by chains, so that it may 
be raised end lowered as may be required, and by that means to seme 
extent reguiate the admission of air. Below the perforated plate which 
supports ‘he fuel is a perforated truncated cone, through which air passes to 
the burni: g fuel. A coor is made in the lower part of the apparatus for the 
purpose of obtaining access to the interior, Above the fire-place is 
another perforated truncated cone, but inverted. ‘Ihrough this the heated 
vapours pass up from the fire into a vertical cylindrical chamber, which 
communicates at its upper end with the interior of the balloon. This 
cyl ndrical chamber is provided with a valve for regulating the vraught, 
and also with another valve or disc made of wire ga: ze, for the purpose or 
a'resting avy sparks that may be carried up the cylindrical vessel, and pre 
venting them from passing into the interior of the balloon.—Not proceeded 
with, 

2961. P. Tart, Limerick,“ Apparatus uscd for pressing and ironing garments.” 
Dated 2th Nov ember, 1863. 

For the purposes of this invention each iron is male hollow, and of the 
size, weight, and shape desired, according to the nature of the work to be 
performed ; a handle is also to be applied at the upper part as heretofore. 
to the upper part of the hollowiron one end of a flexibe tube is applied, 
the other end of which is in connection with a steam boiler, The flexible 
steam pipe has a cock or vaive by which the supply of steam may be shut 
off or regulated in it. flow from the steam boiler or generator, or fixed 
steam pipe communicating therewith t+ which the flexible pipe is attached. 
A: the lower part of the hwilow iron another flexible tube is attached, and 
in such position as to carry off any water which may result from the con- 
densation of steom within the iron, The outer end of this flexible tube is 
connected with a fixed pipe by which the water is conveyed away. On this 
flexible tube a cook or valve is also used to shut off or regulate the out- 
goiug steam and water from the iron.—Not proceeded with, 





2063. G. Parkin, Trvddun, ‘* Manufacture of parafin and other like oils 
Srom shale, cannel, and other like minerals."—Dated 25th November , 
1863. 

The apparatus or retort which the patentee prefers is of the horizontal 
class, longer than those now in use, and provided with four flues carried 
from the back forward near to the mouth, where, by bends, they are carried 
outwards through the sides into the furnace flues to a convenient position 
to receive the flame or heated gases. 

2964 T. Witson, Birminghain,'* Presses for cutting, perforating, and shaping 
metals,’- Daled .5th Novenber, 183. 

The object of these improvements is to make the said presses more 
powerful than screw presses of the ordivary construction. In making 
presses according to this invention the inventor su:stitutes for the 


pressing screw ordinarily employed a pressing screw of the follow- 
ing kind:—He forms upon the screw two series of threads, one 
occupying its upper part and the other its lower part, the threads 


on the upper part being of a different pitch from those of the lower 
part. The threads on both parts are, however. in the same direction,‘ that 
is, the threads on both parts are either of the kind called right handed or 
of the kind called left handed. He prefers to make the threads left handed, 
but does not limit himself thereto. The threads formed on the upper part 
of the screw engage in a concave screw in the upper part of the body of the 
press, or ina screw box tixed to the upper part of the body of the press. 
The threads on the lower part of the screw engage in a concave screw, 
formed in the tool carrier or slide of the press. He prefers to make the 
threads on the upper part of the screw finer or of less pitch than those on 
the \ower part, but the contrary arrangement may be adopted. Motion is 
given to the screw of the press by means of a winch or lever fixed on the 
top, by turning which winch or lever a rotato: y motion may be given to the 
screw, By turning the winch or lever so as to make the screw rise in the 
body of the press, the slide or tool carrier will at the same time descend on 
the lower end of the screw, and the distance through which the slide or tool 
carrier descends at each rotation of the screw will be equal to the difference 
between the pitch of one of the threads on the upper part and the pitch of 
one of the threads on the lower part of the screw. When the threads of the 
upper part are of greater pitch than those of the lower part, the screw 
must be turned so as to make it descend in order to produce the Jescent of 
the slide or tool carrier,— Not proceeded with. 
2965. M. Power, Worcester, “ Fire escapes.” —Dated 25th November, 1863. 
This invenwion consists m the employ ment of a light frame, by preference 
of iron, to hang on to the window sill of a house or other building with 
rollers or pulleys and guides attached thereto, anda cage bag or other 
receptacle depending therefrom, whereby a person or persons may be 
lowered to the ground by means of a rope or chain from the house, ground, or 
receptacle.—Not proceeded with, 








2966. E. Bevan, Birkenhead, “‘ The manufacture and application of gases 
to aid in the lighting of railwa carriages, ships, steamboats or other 
such like : essels, lighthouses, or other places where portable yas apparatus 
may be required.” —Datet 25th Nov-nber, 1863 

This invention consists in a peculiar mode of manufacturing gases as the 
carriages travel, with a view to keep a reg: lar pressure on the hydrogen 
gas which is made in a generatcr attached unJer the carriage, aud conveyed 
to the receiver, from whence it is distributed to the diffe.ent burnsrs; as 
also in ships, steam vessels, and other places in which portable geses are 
required.—Not proceeded with. 

2968. J. H. Wiuson, Lirerpool, ‘‘ Ships’ and other lift pumps.”—Dated 25th 
November, 1863. 

This invention relates to a previous patent, dated 19th Septembir, 1861 
(No. 2,342). To construct a pump according to this invention, the pa entee 
uses two parailel vertical cyliniers, with a lower chamber, which he p elers 
to cast in one piece, and he attaches the head of the suc ion pipe by flany -s 
and bolts in the usual way. (ne of these vertica! cylinders constitu'es the 
working barrel in which the spear box works. The other cylinder he fits 
with an air-tight cover resting on a seat by preference formed near the 
bottom of the cylinder. The chamber immediately below the parallel 
cylinders, and ino which the lower ends of both cylinders o en, he fits 
with a horizontal valve seating, carrying one large clack or other valve, or 
two cla. k or other suitable valves, so arranged as to be below the centre 
of the cylinders. And he prefers in some cases to construct the said valve 
seat (or seats, when two or more are used), so as to form an annular collar 
or short hanging pipe which extends a conven ent distance downwards into 
the chamber below to form an air space between the lower edge of the 
hanging pipe or collar and the top of the chamber. The working barrel he 
fits wich a horizontal grating placed at the boitom of the working barrel 
above the lower valve ; or this grating may form the valve seat, in which 
case he uses a vertical grating to divide the space between the two cylinders 
and the lower valves, so as to prevent chips or other foreign matter iuter- 
fering with the action of the pump bucket, which chips or other foreign 
matter can be readily removed by taking off the cover of the opposite 
cylinder. The object of this arrangewent, amongst others, is a ready 
means of obtaining access to the lower valves without drawing the spear, 
which is done by taking off the air-tight cover and putting down the hand 
and arm, and removing the vertical grating (when such is used), detaching 
the valves, and drawing them up through the non-working cylinder. 

2970. D. KirngkaLby, Glasgow, “ Testing or measuring the strength and other 
properties of various materials and structures.” —Dated 26th November, 
1863. 


This invention cannot be fully described without reference to the drawings 

3. J. Simmons, Holland-street, Clapham-road, “ Stink traps for water- 
clouts sinks, &c.”— Dated 2th November, 163. 

This invention relates, Fir-t, to water-closet traps, and consists in so 
forming them that access can be had to the trap for cleansing obstructions, 
or for other purposes, without generally disturbing the closet. A D-.rap, 
for instance, the patentee makes of cast iron, and at or near one extremity, 
and at the overflow end he raises a neck-pie:e some 3in. or 4in., which is 
furnished with a suitable cover; from this cover he carries up the air pipe. 
The trap is fixed in such position that this neck rises through the floor, and 
is level with the upper surface thereof, the flat part of the D-trap being 
horizontal, as well understood, and a littie below the flooring. To get at 
the trap it is simply necessary to take down the front of the -cat, and unfix 
the cover of the neck-piece, which, being some 4in. in diameter, perwits of 
a man’s hand being readily and easily inserted, and access so had to the 
trap. ‘The waste pipe, asalso the neck-pipe, he makes in the form of short 
extensions of the casting, with flanges upon them, with which the cover in 
the one case, and the waste or soi! pipe in the other case, can be readily 
united. He also furnishes 5 and other traps with access openings, arranged 
so as to occupy a position similar to that before described, to ; ffurd the 
facilities before mentioned for clearing the trap. Traps for sinks he forms 
of a cylindrical, square, or other form, but without a fixed flange at top; 
the interior of the vessel has a division, dipping below the spill water or 
overflow, and cutting off the air and space of the one half of the vessel from 
the other, as usual. The spill or overflow passes off from the ves-el at the 
side, the channel being formed exterior of the body of the trap. The 
dividing partition unites with the side of the vessel by an inclined 
diaphragm in the overflow. In this inclined part of the partition or 
diaphragm he forms a neck-piece and cover, which can be removed, and 
access so had to the overflow waste pipe ; this cover is, of course, fixed air- 
tight while in use. 

2975. J. Mapau, Brooke-street, Holborn. London, “ Apparatus for raising and 
forcing fluids."—Dated 2 th November, 1863. 

For the purposes of this invention the patentee employs two chambers, 
placed side by side ; they are conveniently of cylindreai form, and are each 
closed at the top by a flexible diaphragm. From the centre of one 
diaphragm to the centre of the other a lever passes; it is securely fixed to 
each diaphragm, and pivots*on an axis or b idge piece between the two. 
There is a suction or supply pipe, which communicates with the two 
chambers by suitable inlet valves, and there is also an outlet pipe, to which 
the water or liquid passes from the chambers by suitable outlet valves. The 
outlet pipe may receive a hose and jet, and so arranged that the apparatus is 
very suitable fur use as a garden engine; it is wo:ked by placing the foot 
directly on the lever which connects the two diaphragms, and work ng it to 
and froasatreddle. A disphragm pumping and forcing apparatus, con- 
s'ructed in the manner above described, is very inexpensive and portable, 
and much more simple in construction than diaphragm pumping and forc- 
ing apparatus heretofore employed. If desired, the tever or treadle may be 
made of larger size, and worked by the two feet, one foot being placed at 
each end of the treadle; or the apparatus may be worked by hand, by 
attaching (temporarily or otherwi e) an upright handie to the lever or 
treddle, The apparatus is then, in working, held down by placin: the feet 
on lugs projecting from the base of the apparatus, or otherwise, while the 
tvandie is worked to and fro. 

2977. J. CuesTERMaN, Sheffield, ‘‘ Frames for umbre'las and other like 
articles, and petticoats or skirts.” — Dated 26th November, 1863. 

This invention im frames, as far as they relate to umbretias and other 
like articles, consists in constructing them with an addiioval hinged V- 
shaped frsme, carried from and between every two ribs in the ordinary 
frame, the point of the V comiig sear the edge of tie silk or other cover- 
ing of the uwbiella or other like article. The invention, as far as relates 
to petticoats or skirts, consists in carrying similar V-frames from and 
between vertical steel bands, the upper ends of which are fixed to a hoop, 
while at bottom the ends of these vertical bunds are free. ‘Ihe patentee 
connects the lower euds of the V frames to vertical bands, attached at the 
top to a horiz ntal hoop. He connecisa tape, strap, or vand, tv this hori- 
zontal hoop, and the wearer of the frame, on raising the hoop, expands the 
frame all round the bottom and lower part. One or more spiral springs may 
be fitted, to draw down the horizontal hoop, and thus contract the lower 
part of the frame on the tape being rel a-ed, or a second tape ur band may 
be fitted to puil down the hoop as required. 

2978. J. A. R. Mat, Glasgow, “ Connecting and sustaining the inter- 
secting bars of iron sences, hurdles, gates, dc.”"—Dated 27th November, 
183. 

The invention cannot be described without reference to the drawings. 
2982. J. B. and D, Bateman, Bradsord, ‘ Sewing machines.”—Dated 27th 

November, 1863. 

The patentee claims effecting the circular or angular work in sewing 
machines by means of a rotating cylinder carrying its own feed motion, 
such feed being operated upon by an arrangemcnt of levers, wa-hers, aud 
cams, or the application of Howe’s feed movion to their rotating cylinder. 
2985. J. CLARK, Manchester, “ Apparatus for cutting strips or lireads of 

india-rubber, &c.”—Dated 27th November, 1863. 

The sheet of rubber or other material is wound upon a drum, and caused 
to revolve in the ordinary way, but instead of working the slide rest and 
cutter and the screw for regulating the size of the strivs or threads by hand, 
the patentee works them by self-acting movements. He causes a shaft, 
extending from one end of the machine to the other, to revolve either by 
separa e driving or by being geared to the shaft of the drum holding the 
rui ber, or to the spindle or shaft by which the drum is turned. ‘The afore- 
said shaft, extending from one end of the machine to the other, has a long 
groove, and carries an eccentric which revolves with and traverses along the 
shaft. The said eccentric is connected with the slide of the cross slide rest 
and moves the cutter to and from the rubber or material to be cut. Or 
instead of an eccentric he employs a cam, which ac's upon a roller on the 
slide, and moves the slide and cutter forward, the back or return movement 
being caused by the operation of one or more springs. The slide rest 
carrying the cutter is moved longitudinally by a screw, having fixed to it 
at one end a ratchet wheel with a number of teeth in proportion to the 
distance the slide rest has to traverse for each cut; and at one end of the 
shaft carrying the eccentric or cam there is a plate and crank pin carrying 
arod mounted with a catch or ratchet which rides on the teeth of the, 
ratchet wheel when the cutter is moving forwards to cut the rubber or 
material, but seizes the wheel and moves it to the distance of a toot whea 
the cutter is moving back, thus turming the screw and moving the slide 
rest onwards the distance required for the next strip or thread The cutter 
may be either the ordivary knife fixed to the slide rest OF @ revolving 
circular cutter fixed to a spindle working in bearings, or 0M centres on the 
slive of the slide rest, and having motion imparted to it from a separate 
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| revolving drum. 
| 9990, E. Bevan and W. S. WEan®, Birkewtead, “ Improvements in and 


applicable to watches, to obtain or preeuce independent centre seconds.” — 
Dated 27th November, 1863. 

The patentee claims obtaining independent centre seconds in watches and 
other time-keepers ty the vee of two wheels on one arbour, the one wheel 
being fast and the otber wheel being loose thereon, so that the motion of 
the watch or other time-kceper shall be communicated from one to the 
other by contact induced by a spring or springs. 4 
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2992, E. InosmMonGeR Friar-gate, Derby, *‘ F.tting together or co.necting 
articles or parts of articles "—Dated 28th November, 1863. 

The inventor fits round, or partly round, a post, pillar, bar, or support, a 
ring, barrel, clip, or piece which, to avoid repetition, he hereinafter calls 
ring only, and which is formed with one or more rece-ses, sockets, mortices, 
clips or hollows, to receive an end or part of a rail, bar, board, or other 
object, or a socket into which such rail, bar, or objec’ fits, or a block or 
piece, to, in, or with which such rail, bar, or object is fitted, held, or con- 
nected, the said end, part, block, or piece being of wedge, dovetail, or other 
shape to correspona with the shape of the recess, mortice, or socket in the 
ring, and fit closely in or upon the same, which thus acts as a clip or hold- 
fast, and retains firmly the end wedge or object fitted therein or thereon. 
The socket fitted in the ring may have one or more other sockets cast or 
formed thereon. This arrangement may be applied to connecting parts of 
bed-teaca, —Not proceeded with. 

2996. G. A. and G. A. Tuompson, and J. LarnaM, Birmingham, “ Manufac” 
ture of door springs.” — Dated 30th November, 1863. vt 2 

The leverage of the spring is so arranged according to this invention that, 
upon the first opening of a door, the strength of the spriny is at its greatest 
point decreasing according to the distance the door is opened, and the door 
being opened to its fullest extent the spring retains only sufficient strength 
to move or propel the door inwards to that point where more forve will be 
attained by the spring, and so always to close the door without chance of 
failure. 

3000. E. W. James, Brynllys, near Aberystwith, ** Anparatus for drilling 
or boring rock and other earthy substances."—Dated 30th November, 
1863, 


This invention relates to ‘certain improved apparatus to facilitate the 
drilling or boring of rocks and other earthy substances, in order to ascertain 
their nature, and for the purpose of perforating rocky or other hard ground 
to form water passages und other purposes, and is chiefly intended for 
boring in an oblique or horizonta! direction, and consists of a boriug roi or 
tube having two water passages formed through its entire length, one for 
the admission of water, and the other for the discharge of water and debris. 
The passage for the admission of water is fitted with a valve to prevent the 
return of the water as the rod advances in contact with the rock or other 
substance against which it operates. The chisel or cutter which the 
patentee attaches to the front of the boring rod he forms with intersecting 
cutting edges resembling a cross or star,—the supply and discharge pass ges 
opening out between the radii, or on the side of the cutter block sone 
little distance in rear of the cutting edge of the chisel. The boring rod may 
consi-t of a stout holiow tube of iron, steel, or other suitable metal, and be 
fitted internally with a supply and d.scharge pipe. The boing rod may be 
formed in lengths and coupled together by screws, or in any other con- 
venient manner. The external water supply pipe may be coupled to the 
longitudinal water passage of the boring rod by a universal joint, similar to 
those used in the ordivary jointed gas bracket, the garter piece of which 
evtrely encompasses the boring ro',—an opening or port being formed 
through the boring rod into the interior of the supply pipe, and a groove 
being turned or otherwise formed round the circumference of the boring 
rod 1n line with the port of the supply pipe ; or a groove may be formed in 
the interior surface of the garter or collar which encompasses the boring 
rod, and through the side of which extends a short tube (or its mechanical 
equivaient), to which is attached a jvinted or flexib e tube which forms the 
external supply pipe ito which the water is supplied from a tank or other 
source. The discharge pipe pens out at one si e of the boring rod a litile 
in front or in rear of the garter piece or collar of the supply pipe. The 
supply pipe be fits with a valve opening inwards when the boring rod is 
withdrawn, and closes when it advances to prevent the return of the water 
through the supply pipe. ‘Ihe rear of the boring rod he fits with a cam 
motion, or its mechanical equivalent, so as to give a slight rotation when it 
is withdrawn. 





New Gunsoats.—A Toulon letter of the 24th says :—Experiments 
have been made here during the last few days with a new kind of 
iron clad gunboats, with improvements which enable them to move 
at a rapid rate on land as well as on water. These small vessels sit 
very low in the water, and have on the deck an iron clad shelter, 
pierced with six portholes and eighteen embrasures. As they can be 
taken to pieces in a few hours and divided into eighteen blocks, 
including the engine, these gunboats could if required, engage in a 
naval combat off the coasts of Provence with a speed of eight knots ; 
and then be taken to pieces, and, having been carried away by rail- 
way, be ready to fight again off the coast of the Atlantic in thirty-six 
hours, after crossing the whole of France. If this new engine of 
war had existed during the Italian campaign. Mantua and Peschiera 
might have been captured almost without a blow, and Venice might 
have seen a miviature iron clad fleet navigating her lagoons. 

New Companies.—In publishing a list of the new joint-stock 
companies brought out during the first half of the present year, the 
Times says:—* Iheir number is 171, and they represent a total 
capital of £116,203,500. A large proportion of them, however, in- 
vited subscriptions, in the first instance, for only half their nomival 
capital. Allowivg for this circumstance, and also fur the great 
uumber that have failed to establish themselves, and have been with- 
drawn, or that have obtained only partial sub-criptions, the actual 
amount of shares taken would probably not represent more than 
£50,000,000. Of the total £116,000,000 of proposed capital, about 
53 per ceut. was for banks and finance companies, 14 per cent. for 
the conversion of various industrial establishments already in 
existence into joint-stock associations, 12 per cent. for steam and 
other shipping enterprises, 6 per cent. for insurance companies, 
5 per cent. for :ailways, 5 per cent. for estate investments, and about 1 
or 2 per cent. for hotels. Last year, although the total capital proposed 
for companies seemed enormous, it did not amount to more than 
£100,000,000, while the progress of concoction this year has been at 
the rate of £232,000,000 for the twelve months.” 

Sotway Junction Rattway.—Towards the close of last week a 
bill to evable the Solway Juuction Railway Company to connect 
Scotland with West Cumberland by meaus of a railway across the 
Solway Forth received the royal assent. It may be interesting to 
consider the benefits to be derived by one of the largest, if nox the 
most «xtensive, miveral Jistricts in England from the construction 
of this proposed railway, The west of Cumberland abounds with a 
des:riptiou of ore known as the hematite iron, an ore so rich in metal 
that it has become invaluable as a mixture with other ores in the 
manufacture of pig iron, and which, by the construction of railways 
in the vicinity of the Cumberland iron fields, has been enabled to 
find its way in large quantities to Scotland and other districts where 
the manufacture of “pigs” is largely carried ou. At present the 
ore required in Scotland from West Cumberland bas either to be 
thi p d in vessels at the port of Whitehaven—at all times an objec- 
tiouable mode of trnsit—or has to be seut round by rail to Carlisle, 
aud thence by the Caledonian Company into Lanarkshire, aud by te 
Glasgow and South-Western Railway into Ayrshire, and although 
the rates demanded for its conveyance by the respective companies 
are as.reasonable as the distance will allow, yet the charges 
na'urally exceed those by the sea route, and the consequence is that 
the consumers of iron ore are either subjected to the delays and un- 
certainties of a sea voyage, or have to pay an increased rate for land 
carriage. The railway about to be constructed will, however, by 
shortening the distance into Ayrshire by about twenty-two miles, 
and into Lanarkshire by about fifteen miles, enable the ironmasters 
there to receive the ore at their works direct from the pits by rail- 
Way, at a rate of carriage little, if any, more than the price now 
paid by the sea route. It must also be borne in mind that the 
quantity of ore required in Scotland from the hematite district 
exceeds 300,000 tons annually. Taking this into consideration, and 
the fact that a large and increasing traffic exists between Scotland 
and the populous mining districts of West Cumberland, that this 
will be carried over the new railway, and that the capital of the 
Solway Junction Railway is estimated at £315,000 only, it would 
seem that the prospects of the new railway are very promising. 
The promoters may feel proud of having lauuched an undertaking 
of such undoubted integrity, that an opposition most vigorously 
carted on in both Houses of Parliament failed entirely to convince 
the committees that the work was not required, nor were the 
opponents able to introduce a single clause unfavourable to the 
scheme. The railway will commence at Kirtlebridge Station, on 
the Caledonian failway, and proceed in a direct line to Annan, on 
the Glasgow and Sith. Western Railway, with a short branch trom 
thet station to the port +t Annan Water fovt, and will then cross the 
Solway by means of embs«kments, and a viaduct across the tidal 
—, of the Bolway Estuary, 6-ing along the Euglish shore a short 

istauce below Port Carlisle, and J&~ing that station by means of @ 
branch line crossing and also joining tie grlisle and Silloth Kuil- 
way, and finally joining the Maryport, and Uaclicle line at Brayton 
Station.—Railway News. 


Jock branch has rallied, and is now in a healthy state. 





THE LRON, COAL, AND G#NERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Iron Traps: Demand for Finished Iron Good: Full List Rates 
Obtained—Tue American Duty on Inon—Pic Iron: Moderate 
Demand — NationaL AssociaTION OF IRoNWoRKERS: Meetings at 
Brierley Hilland West Bromwich—Coat Trave: Dull—Harpware 
Traves: Satisfactory Condition—Boarp or Trave Returns: Jn- 
creased Exports during May—BirmincuamM CHAMBER OF ComMunce: 
The Factory Acts Extension Bill — Starrorpsuire Porrerres 
Cuamper oF Commence: Prosperous Trade during the Past Year 
in that District. 

THE reports of the different ironmasters who were on Change in 
Wolverhampton, on Wednesday, and in Birmingham yesterday 
(Thursday), were to the effect that orders for fiuished iron continue 
to come in from customers who require a good quality of iron, aud 
that the best makers are readily obiaining full list rates. ‘The dif- 
ference of opinion which exists among the trade as to the course 
which prices should take, is keeping back some orders for a quality 
of iron not so good as that made by most of the houses who occupy 
a first-class position in the trade; but the difference in view is not 
so great as has been represented in some quarters, the fact being 
that the resolution to adopt last qu«rter’s prices was voted for by so 
many persons at the Preliminary Meeting that the chairman did not 
put the contra. This followed as a result a ,on the previous decision 
that wages should not be interfered with by association houses, 
therefore the list will be, asa rule, maintained throughout the quarter. 
The trade is a little unsettled, but men of great experience say that 
individual members have, in earlier times, expressed dissatisfaction 
at the division of the majority, but have afterwards fallen-in with 
it; and that, they add, will be the case this quarter. With some 
makers prices were never tirmer than they have been for nine 
months past. This state of things is especially observable with 
reference to those firms who, to adapt themselves to the varied 
requirements of the trade, lave expended large sums of money in 
alterations and improvements at their works. Where this has been 
the case, and the quality produced can be relied upon, ther. is no 
want of as mary orders as can be executed at this season. Orders 
from America are now the exception, but suspension of orders are 
the rule. ‘This may well be the case with the rate of exchanges so 
greatly against the American consumers, and a very high protec- 
tionist tariff. It is supposed that the rates of duty now prevailing 
are an excess upon the late Morrill tariff of, in some cases, 30 ver 
cent. These will te the rates which will operate now that the 
sixty days have expired. We calculate that the duty on bars, at 
present prices, will be £4 11s. 7d.; on plates, £6 17s. 4d.; on the 
general run of hoops, £5 14s. 6d.; and on rails, £3 13s. 64. As 
these duties are specific the percentage will vary with the value of 
the iron. In pig iron there is still a little movement. 

The quarterly meeting of the members of the Brierley Hill dis- 
trict of the National Association of Iron-workers was held at Brierley 
Hill, on Saturday last, Mr. A. Perrins, president of the executive, 
presiding. The quarterly balance sheet showed that the receipts 
during the quarter amounted to £1,395 10s, 9d.; the expenditure 


was 4990 123. 7}d., leaving a balance of £404 18s. 1}d. 
The amount in the hands of the bankers of the associa- 
tion was £475, makirg the total funds £879 183. 1}d. To the 


men who are on strike in the Leeds di-trict £605 8s. had been 
sent. Since the commencement of the association, £1,072 19s. 6d. 
had been paid to the men on strike. The number of members now 
connected with the association in the Brierley Hill district was 
1,009.—A meeting was also held at West Bromwich on Monday, 
which was numerously attended, and Mr. Kane, the chairman of the 
Gateshead executive, addressed those present on the subject of the 
Leeds lock-out. Strong feeling was shown to support the men who 
are on strike in Leeds to the last, and a resolution was also made to 
establish a fund to enable 200 of the number to emigrate. 

The trade in coal, both thick and thin, continues slack. The 
miners and furnacemen in the Dudley district sre still upon strike, 
but the engineers have acceded to the masters’ terms. 

Relative to the hardware trades we have to report that in 
Birmingham manufacturers are doing a good average trade for this 
time of the year. The edge tool makers and electro-pl ters are busy, 
and there is a better demand for fancy goods. In Wolverhampton 
there is a good demand tor japanued goods ; and the brass founders, 
lock makers, hinge makers, hollow-ware and tin-plate workers, are 
all well employed. At Bilston the iron and tin plate workers, small 
lock makers, avd japanuers, are tolerably busy. At West- 
bromwich the irontvunders are busy, and there is a good 
demand for the domestic articles which are manufactured there. 
At Willenhall the end of the quarter has produced its customary 
effect upon the staple trade, aud the manufacturers have experienced 
during the last few days a temporary suspension of demand. During 
the last month the lock trade has been tolerably brisk. The iron 
The ma- 
nufacturers of special and other branches for the home trade 
are well emploved, and the mortice-lock makers have a fair supply 
of orders. the padlock trade is brisk, the orders from India con- 
tinuing steadily to arrive. ‘I'he latch manufacturers are pretty well 
employed; but the key stampers are not quite so busy as usual, 
Tue bolt trade is languid, and the curry-comb trade remains quiet. 
At Darlastou and Wednesbury, the guulock trade is slightly im- 
proved, and the coach-spriug, rivet, aud other branches in the same 
locality continue brisk, There is especially a gcod dewand for tauks, 
boilers, aud heavy railway work, A wealthy firm in the district 
contemplate building a heavy edge tool manufactury between Dar- 
laston aud Willenhall. At Walsall the staple trade coutinues brisk, 
Uhere is a good demand for bits, spurs, and barness ornaments of 
electro-plated ware. In the latter articles an improvement has just 
been introduced, by having them stamped out of wrought iron, in- 
stead of cast. They are thus more durable, can be more chastely 
tinished, and are less liaLle to rust than those of malleable iron. 

The Board of Trade returns for the month of May show a con- 
tinuance of the remarkable expansion of the export trade which has 
been presented for some months pst. he mouth’s exports are 
sbownro have been larger by £2,892.351, or 25 per cent., than in the 
month of 1863, and larger by £2.8:8,053, or 25 per ceut., than in 
May, 1862, while, as regards the five months’ comparison, the in- 
crease over last year is no less than £13,326,390, or 26 per cent., 
and over 1862, £16,523,822, or 34 per cent. The great increase in 
hardwares was mainly to the United States and British North 
America, and to minor countries. ‘The export of iron and steel was 
considerable larger than last year in value, but only slightly in 
weight, whilst, comparing the months of May and April this year, 
the total in the latter mouth was, in weight, 161,135 tons, and iv 
value £1,403 328, which fell in May to 154,509 tons, and £1,336,617 
in price. Comparing April with May there was a considerable 
falling off in the latter mouths in the export of iron to the United 
States. In steam engines there was an increase of value from 
£80,833 to £121,052, extending to every country except France, 
Spain, and Australia, but most conspicuous in respect of the ex- 
ports to Russia and India; and in other descriptions of machinery 
from £216,721 to £242,697, consequeut upon increased exportation 
to every country except France, Belgium, and Spain. © append 
our usual table, which is as follows :— 

Months of May, 
1862. 1863 








Pig and puddlediron.. .. .. £138,919 .. £131,118 ., £164,443 
Bar, angle, bolt, androdiron .. 212,087 .. 211,197 .. 250,121 
Railway iron... .. .. «- ec 820,614 .. 276,455 .. 321,277 
Iron WiTG oe oe ce ce oe 24,859 .. 38,653 2 43, 237 
Iron castings.. — . 62,827 .. 0.4 .. 73,449 
Iron hoops, sheets, and plates -» 132,689 .. 164,543 
Wronght iron .. 4. os oe ee 197,420 .. 219,403 
GRR os cc 0s. 06 96 ee 8,536... 5,944 
Steel, unwrought.. .. «2 53,908 .. 85,939 .. 94,110 

Total os «+ «1,151,035 £1,141,981 21,336,617 





Copper, unwrought .. .. 





oe 21,312 .. 135,771 .. 48,957 

9 wrought and yellow 
metal... .. «os eo 184,415 .. 233,221 .. 195,906 
Mit aknnha 6s es a ae 
Total se es «+ £223,859 £392,725 £265,184 
u ee 00 a0 ce 00 es 78,017 .. 90,177 .. 72,290 
Tin, unwrought .. .. o. «. 66,305 .. $3,387 .. 45,135 
Tin plates .. «es os of eo IJ15,224 .. 104,628 .. 154,190 


Zime.. «2 oc se © oo oe 4,483 .. 8,174 .. 14,002 

The increase in pig and puddled iron took place chiefly in the 
exports to the United States, which rose from 2,151 tons to 16,649 
tons, but it extended also to the sbipments to France and Hollaud. 
That in the n xt description, though considerable, was limited to 
the exports to lialy, Turkey, India, Australia, British America, and 
the United States. The increase in railway iron took place in the 
exports to Sweden, Russia, Australia, British America, the United 
States, and Brazil. Itis worthy of remark, however, that considerable 
as was the increase in value under these two heads, the quantity shows 
a slight diminution. This was uot the case as regards castings, the in- 
crease in which extended to every country except France, Australia, 
avd Brazil. Hoops, sheets, and boiler plates show aslight falling off in 
quantity, though the value ivcreased considerably, and the advance 
iu this respect extended to every country except France, Holland, 
the Hanse Towns, Prussia. Russia, and British America. Theincrease 
in wrought irou was confined to the trade with Holland, India, Aus- 
tralia, South Africa, British America, and the United States. There 
wasa slight diminution in the export of steel to France, but to other 
parts ap increase. The decrease in unwrought copper extended to 
all the principal markets ; but there was an increased exportation of 
wroughtcopper and yellow metal to the Hause ‘owns, Italy, aud 
India. There was an increased exportation of lead to the United 
States, but the exportations to every other couutry show a decrease, 
The increase in tin, extended to every country except Russia, and 
that in plates to all but France and British America, though the 
principal increase was in the exports to the United States, the value 
of which rose from £54,776 to £111,055, as compared with the 
corresponding month of last year. Plates, plated waro, jewellery, 
and watches, show an increase from £33,772, to £36,441. 

At the ordinary monthly meeting of the Birmingham Chamber of 
Commerce, held last week, the chairman reported that a deputation 
composed of the vice-president of the chamber and manufacturers 
of the town, bad waited on the Right Hon. H. A. Bruce, with a view 
to obtain such a modification of the Factory Acts Extension Bill as 
would better adapt the measure to the circumstances of the Birming- 
ham trades comprised in its schedule. Mr. Bruce, who received the 
deputation very courteously, could not promise to make the change in 
the bill required by them. ‘he measure passed through a com- 
mittee of the House of Commons on Monday evening, after an 
unavailing effort on the part of Mr. Scholefield to introduce the 
following amendment into the provisions of the bill regulating the 
working hours:—“In case the custom of the locality, or of the 
particular mapufacture, is to commence working at or after eight 
o'clock in the morning, the hours of labour for the purposes of this 
Act may extend to eight o'clock in the evening.” It was resolved 
a petition against the bill should be presented to the House of 
Lords on the measure being brought into the Upper House. 

The report of the Staffordshire Potteries’ Chamber of Commerce, 
read at the annual meeting held last week, stated that the trade of 
the Potteries during the past year had been unusually prosperous, 
notwithstanding that the civil war in America (which, at first, so 
seriously impaired the trade of the Potteries) still continued. At 
the same mecting a resolution was passed, appointing a committee 
to consider whether the time had not arrived for the constitution of 
the chamber to be so altered as to embrace the representatives of the 
various other manufacturing trades of the district; to confer with 
the Iron and Coalmasters’ Association ; to such other steps as might 
be necessary, and report the result to a special meeting of the 
chamber, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: The Duke of Somerset onthe Mersey; Mersey Docks and 
Harbour Board—Nortu-Easrern District: E£=zports from the 
Tyne: Royal Agricwtural Society; Blytn ant Tyne Kailway; Trial 
of a Steam Tug: River Wear Commissioners—Mr. 38. Braue, 
M.P.—Srare or Trapt: Derbyshire: Lancashire: South York- 
shire: Leeds—TVue RevivaL in Corton MANUFACTUKING IN- 
DUSTRY—NATIONAL ASSOCIATION FOR THE PROMOTION OF SOCIAL 
Sc eNck: Vhe Approaching Meeting at York—Scoruann: North 
British Railwsy : Selkirk Water Supply: Engineering at Airdrie: 
Glusyow Water Works, &c.—VELEGRAPHIC COMMUNICATION 
WITH THE IsLe oF MAN: A Defect in the Cable. 

We commence with Liverpool. On the occasion of a visit of the 

Duke of Somerset to the Mersey, his Grace and party proceeded by 

the Satellite to the rams, Ei Tousson and El Monassir, the former of 

which, being nearly completed, was fully inspected by his Grace. 

A boat's crew from the Majestic worked one of the turrets to show 

the rapidity with which it may be done by hand, bis Grace being 

inside the turret at thetime. The iron bulwarks were also lowered 
as in case of action. His Grace made a minute inspection of the 
vessel, and her peculiar appointments. The next destination of the 
party was Messrs. Laird’s works, where the iron-plated ram Agin- 
court is in a forward state towards completion. They also examined 
the Tranmere foreshore, which Mr. Laird suggested as a good site 
for arsenal or dockyard. Then they proceeded to the low-water 
basin and the Birkenbead dock works, and afterwards to the north 
docks, with all of which bis Grace expressed himself much interested. 
At the last sitting of the Mersey Docks and Harvour Board it was 
agreed to make certain alterations in the low level railway, at an 
estimated cost of £480. The proceedings of the marine committee 
incluved recommendations—1. ‘To make an addition to the south end 
of the George’s landing-stage, at an estimated cost of £6,3°0; 2. To 
make the annual visit of inspection to the ligntships, buoys, chan- 
nels, &c., on Saturday, the 3vth of July, the steamer to stare at 
half-past nine a.m., and that the usual guests be invited. Mr. 

Kendall moved the confirmation of these recommendations, and they 

were agreed to. It appears that the value of the imports and ex- 

ports etlected at Liverpool in 1863 amounted to £65,154,232. 

Fiom the North-Eastern District we Jearn that the exports of 
goods from the Tyne last week comprised 36,629 tons of coal, 1,912 
tons of coke, and 1,775 cwt. of iron, There was an increase of 246 
tons last week in the shipments of coke, but a decrease of 5 892 tons 
in the shipments of coal, and of 13,805 cwt. in the shipments ot iron. 
On Wednesday the meeting of the Royal Agricultural Society, at 
Newcastle, will commence with a trial of implements at Benton. 
From then to the foliowing Saturday the judges will be busy consi- 
dering which of the exhibitors are entitled to prizes. On the Mon- 
day after the show will be formally opened to the public. The price 
for admission on the first day will be ten shillings, on the next two 
days half-a crown, and on the two last days one shilling each person, 
The exhibition sheds on the Moor are progressing fast towards com- 
pletion. ‘The internal arrangements of the yard, under the intelligent 
management of Mr. Manning, seem to be complete and satisfactory. 
The show yard altogether is well laid out. ‘The Newcastle branch of 
the Blyth and Tyne Railway has been opened for traffic. Passengers 
leaving Newcastle arrive at Whitley in 18 minutes, at Callercoast in 
21 minutes, and at Tynemouth in 25 minutes. There seems every 
desire on the part of the management to afford the public every 
facility, at reasonable fares. On Saturday the Sea King, a large and 
powerful iron steam tug, belonging to Mr. H. Ward, ot Liverpool, 
which was built by Messrs. Rogerson and Co., of St. Peter's, the 
engines being by Mr. scott, of North Shields, made ber trial trip to 
the Coquet, having on board a party of ladies and gentlemen belong- 
ing to Newcastle and Shields. She is ove of the most powerful tugs 





afloat. Upon her return she was tried at the measured mile, and ran 
it in four minutes eight seconds 
monthly meeting of the River 


ainst wind and tide. At the last 
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presented on the works in progress. The executive committee re- 
ported that they had been in communication with, and hoped to 
obtain the sanction of, the Loan Commissioners to the abandonment 
of the projected new dock, and the diversion of the funds to the con- 
struction of an inner pier at the outlet. 

Mr. S. Beale, M.P., is suffering from such severe illness that his 
retirement from the chairmanship of the Midland Railway Company 
is spoken of as not improbable. 

The state of trade round Chesterfield is reported of favourably. 
The iron trade continues prosperous, there being a steadily increasing 
demand for Derbyshire iron as its qualities become better known and 
appreciated. A great quantity is used in the manufacture of iron 
plates, and a steady trade is being donein castings. The Lancashire 
coal trade is in about its usual condition, having regard to the season 
of the year. There is no better demand for cannel, but coal for 
manufacturing purposes is in good request, and a good export trade 
is being done. The total exports during the past month from 
Liverpool were 54,853 tons, an increase of 16,936 tons on the corre- 
sponding month of last year. The total increase in the six months 
just ended is no less than 108,720 tons. The Mersey Docks Board 
are taking means to improve the facilities for shipping coal at 
Liverpool. The strike and lock-out at the South Yorkshire col- 
lieries, by which about 3,700 men have for upwards of four months 
been thrown out of employment, is now in a fair way of terminating, 
and that in a manner least expected by the promoters of the 
movement. It will be remembered that a strike at the Oaks and 
High Royd collieries for an advance of wages led the Masters’ 
Association to lock out their men, in the belief that ail the 
colliers were to be similarly treated in detail. It was afterwards 
arranged that so soon as the two collieries named should get a sufli- 
cient number of men to work at the old prices, the lock-out should 
cease and work be resumed throughout the district. That time, it 
would appear, has now arrived, for at the meeting of the Masters’ 
Association just held, the proprietors of the High Royd colliery 
stated that they had obtained as many men as they required. At 
the Oaks, however, although there are a good many men at work, 
still there is not the full complement, but it is expected that in the 
course of a week or two that number will be obtained, when all the 
men locked-out would commence working. The Leeds Chamber of 
Commerce, reporting on the iron, machine, and engineer tool trades 
of that town and district, ovserves :—“ There is little to report as to 
the iron trade of this town, as the dispute between the masters and 
the men still continues, without much prospect of an immediate settle- 
ment. ‘There is, however, an increase in the number of hands at 
work, and a further increase is probable. Those establishments 
which have continued at work are busy, and the demand for all 
kinds of iron is good. The machine makers and the engineer tool 
makers are exceedingly busy, and are likely to continue so, The 
makers of railway plant and locomotives are fully employed. The 
cut nail trade continues good.” 

In connection with the revival of the cotton trade we may note 
the fact that the average weekly deliveries of cotton for consumption 
in the first six months of this year averaged 33,500 bales, against 
22,170 bales in the corresponding six months of 1863. In December, 
1862, when the pressure upon the cotton manufacturing districts was 
most severe, the pauperism of the distressed unions was 278,200, 
this, of course, being exclusive of the large number of operatives 
supported by the local relief committees alone. The numbers have 
now fallen, according to Mr. Purdy's return for last week, to 94,400. 
These tigures show that the present excess is about 40,000 over the 
avera.e of active times. The total decrease last week was 1,210. 
Manchester decreased 370, and the Bury union 220. The Burnley 
union increased 150, and Blackburn and Rochdale unions slightly. 
Though the return shows a decrease in paupers, there is an increase 
in the expend ture for out-door relief, which last week amounted to 
£5,399, or £22 more than shown by the previous statement. Nearly 
22,000 adult able-bodied persons continue to be maintained in the 
district as paupers. The present position of the cotton supply ques- 
tion is illustrated by the following figures, brought down to July 1:— 



































Imports, Stocks. 
This | This To same De:cription. This aus 
week, | year, date, 1863. day. year. 
| 

2,953 | 111,667 | 40,467 | American .. oe ..| 12,756 49,473 
6,167 | 123,012 | 94,326 | Brazil .. .. «2 «| 27.449 50,931 
2,928 | 220,376 151,901 | Egyptian, &. .. ..| 77.483 85,566 
8,054 | 26.516 10,490 | West India, &c. .. ..| 5.489 6,516 
3°,0QL | 464,740 | 373,429 | Fast India + «+ | 104,705 159,256 
7,132 204,723 | 91,145 | China and Japan.. ..| 75,962 } wisi hat 
44,235 1,151,034 764,758 Total oe « eo | 303,835 | 352,042 


The veteran Lord Brougham will preside at the eighth annual 
meeting of the National Association for the Promotion of Social 
Science, to be held at York from September 22 to September 29. 
The Archbishop of York is one of the vice-presidents, and also the 
president of the education department. Sir James P. Wilde, Judge 
of the Court of Probate, presides over the department of jurispru- 
dence. The other chairs have not yet been filled up. The Council 
of the Association have found it necessary, owing to the annual 
pressure of business, to adopt new regulations. In each of the 
departmerts, now reduced to four, three special questions are put, 
and a day is to be devoted to the discussion of each, voluntary papers 
being read and discussed on the remaining days. The following are 
the questions for the several departments:—The questions for dis- 
cussion in jurisprudence, are, 1, Are the laws of real property 
in the three parts of the United Kingdom respectively, in 
their substance and tendency, suited to the present condition 
ot society ; and if not, how should they be improved 2? 2. On what 
principle should the law deal with questions of responsibility and 
mental competence in civil and criminal cases respectively. 3. 
WwW hether any, and what, ameliorations can be introduced into the 
institution and conduct of criminal prosecutions? The questions for 
discussion in education are—1, What improvements can be intro- 
duced into the present system of public school education? The 
discussion will be opened by a paper on the report of the commis- 
sioners appointed to inquire into the revenues and management of 
certain colleges and schools. 2. In what way can the grammar and 
other endowed schools be made more available for the education of 
the middle class? 3, What are the peculiar difficulties in the way 
of elementary education in small towns and rural districts, and how 
can those difficulties be removed or lessened? ‘The questions for 
discussion in health are—1, What are the best means for disposing 
of the sewage of towns? 2. What are the causes, and what are the 
means for the prevention of excessive infant mortality? 3. What is 
the influence on health of the overcrowding of dwelling-houses and 


workshops? and by what means could such overcrowding be pre- | 


vented? The questions for discussion in economy and trade are— 
1. What are the effects upon trade of the existing laws of maritime 
warfare? 2, Is the granting of patents for inveniions conducive to 
the interests of trade? 3. In what respects and to what extent 
should Government security and supervision be applied to the provi- 
dent investments of the working classes ? 

A number of Scottish topics invite attention. An important 
meeting of the shareholders in the North British Railway Company 
was held at Edinburgh yesterday week, for the purpose of contirm- 
ing the terms of amalgamation With the Wansbeck Railway Com- 
peer and also approving the heads of working agreement with the 
Edinburgh and Glasgow Railway, which will come into operation 
forthwith, and likewise heads of perpetual agreement, for which 
Parliamentary sanction will be asked. Mr. Hodgson, MP., 
chairman of the company, presided. He reviewed, at some 
length, the history and prospects of the company, and in 
reference to the Wansbeck line, which they now sought power tq 
incorporate with their undertaking, he said he for one so much 
valued it, that he should be extremely sorry to see it fall into other 
hands. Jt was the connecting link between the North British and 


the Blyth and Tyne, a railway which, though only a few miles in 
length, was in almost exclusive possession of the whole area known 
as the Northumberland steam coal-field; and which was one of the 
great attractions which the Great Eastern proposed to itself in the 

resent session. With that coal-field the North British would be 
| ateowervh into direct connection ; and they had besides direct access to 
the port of Tyne, and to Tynemouth and Shields, as well as an in- 
dependent access to Newcastle. Another circumstance which 
yreatly enhanced the value of the Wansbeck line in connection with 


METAL MARKET. 

Tue metal market is languid, and but little business doing. 

Rans.—In fair request, and the prices are tolerably well supported, at 
£7 5s. to £7 10s. per ton. 

Coprer.—Dull of sale. Manufactured at £100, and Tile and Cake £93 

r ton. 
Pen. A downwardtendency. Banca £106, and Straits £104, English Bar 
at £105, and Block at £104 per ton. 

Tin PLATES.—But few sales, at 23s. for Coke, and 27s. for Charcoal, per 
box. . 

Leap conti in d d, at £21 10s. per ton for soft English. 





the Blyth and Tyne was, that within the last week the cc 
ment had been made of a great work at the mouth of the Tyne. 
The foundation had been laid of a deep water dock inside the 
bar of the Tyne, and containing about forty acres of water 
with 30ft. of depth ; and as much deep water was now found on the 
bar of the Tyne as might enable the port of Tyne to become the 
largest port on the east coast of the kingdom. Up to the present 
time, the port had been crippled in respect of the want of accom- 
modation for ships of the largest burthen, and by the disadvantages 
arising from the little depth of water at the bar; but that defect had 
been obviated by deepening the channel with dredgers of enormous 
power and magnitude ; and it only required a deep water dock at the 
mouth of the Tyne, without compelling vessels to go half way to 
Newcastle, or to docks established by Newcastle itself, in order to 
bring vessels of the largest tonnage to the Tyne in place of the 
Wear and other ports where they shipped coal. Looking, therefore, 
to the future of the port of Tyne, he thought it of great 
importance to the North British to have direct connection 
with it; for he believed that not only for this distance, but 
over the whole intervening distance, would traffic be carried 
by the North British to that port, and that the traflic 
would grow, and no one could foresee its magnitude. The resolu- 
tions approving of the two agreements were unanimously curried. 
The Selkirk town council recently entrusted the task of preparing 
plans for waterworks to Mr. Leslie, C.E., Edinburgh, and of several 
schemes reported upon for supplying the town the Police Commis- 
sioners adopted that of pumping the water from the mill haugh. 
The supply from this source will be always sure, and the water, 
having been submitted for analysis to Dr. Macadam, bas been pro- 
nounced particularly suitable for all domestic purposes. The 
supply will be drawn from a collecting well, sunk midway between 
the river and the mill-dam, and thence conveyed in pipes to the 
pump house, which will stand on the site of the present Waulk Mill, 
the motive power being furnished by the water in the dam. The 
town reservoir will be on the eminence above the Free Church, 
about 1,000 yards from the pump-house, and at an elevation of 
about 300ft. above the level of the river. The working plans and 
epecifications for the works were laid beforea meeting of the Police 
Commissioners last week, when it was resolved to advertise for con- 
tracts, and proceed with the works as soon as practicable. A trial 
was made last week at the enginecring works of Messrs. Dick, 
Stevenson, and Dick, Bell-street, Airdrie, of a steam-hammer on the 
principle patented by the late Mr. J. Condie, of Glasgow. This, it is 
stated, is the first hammer on the “Condie” principle made in Scotland 
except by the original manufacturers. There is no material differ- 
ence between it and those lately erected in this neighbourhood by 
Dixon, with the exception of its valvular arrangement. Tbe most 
prominent advantage is its great simplicity of construction and non- 
liability to derangement. This arrangement of the valve is 
termed ‘Stevenson's Annular Slide Valve,” and _ differs 
from the ordinary short slide, inasmuch as it works on and 
embraces the whole circumfererce of a circle, instead of working 
on a flat surface. This gives the valve perfect equilibrium. ‘Vhis 
hammer is of the 40-cwt. size, and while working was supplied 
with steam from the boiler of a locomotive just completed by the 
same firm for the Langloan Iron Company. With a pressure of 
21 1b. it was found to work easily, although the pressure intended to 
be employed in practical use is 35 1b. At the same time, a locomotive, 
having been raised from the ground by levers, was put in motion 
for the first time, and made to perform an imaginary journey at ex- 

ress speed. Both trials were highly successful. ‘The locomotive is 
No. 5, for the Langloan Ironworks. There are now on the pre- 
mises, in process of construction, two hammers of the same dimen- 
sions as the one above referred to. Glasgow Waterworks continue in 
a satisfactory state, and casualties, such as the breaking or bursting of 
pipes, have been for some time of less frequent occurrence. The 
consumption of water, however, increasing, the managing committee 
became satisfied that the time had arrived when they could no 
longer delay the raising of the cast iron troughs ou the Blairhulachan 
and Kelty sections of the works; and, having taken estimates for 
the execution of this supplementary work, it is at present being 
executed. When completed, it is calculated that it will admit of 
the supply from Loch Katrine being increased to about 30,000,000 
gallons daily, when necessary. The additional quantity thus to be 
rendered available will be ample to meet all demands for a numer 
of years, without further supplementary works or additions. The 
whole of the old pumping engines at Dalmarnock and Cranstonhill 
Works have been sold, The lands at Dalmarnock and Cranstonhill 
Works are still unsold, the managing committee not having yet 
found eligible purchasers. The only other part of the old property 
on hand is the Drygate Station, and the two excellent horizontal dis- 
tributing enyinesstill kept there. ‘The committee have had undercon- 
sideration the propriety of parting with these engines also; but, on 
mature deliberation, it was resolved that it would not be prudent or 
expedient to part with them for some time longer, and they are, 
therefore, still on hand. The extension of piping steadily progresses. 
During the past year upwards of four miles of additional pipes have 
been laid, viz. :— 

Lineal Yards, 
On north side—Maing .. 1 oe o6 of oF of «+ 1,66 

Distributing pipes .. eo «. ee «+ 3,364 


On south side—Mains .. .. .. oe «oe 16 oe of : 
Distributing pipes .. 4. os os oe 2,384 
a 7,469 


The quantity of water supplied to the city and suburbs during the 
past year was:— 





Gallons. 
From Loch Katrine, average per day eo ec cc ce 18,591,271 
From Gorbals Works .. os «2 «oe e8 os oe ee 3,003,976 
Total .. oe oo co eco 21,006,267 
Average for the previous year—1862-3 .. .. .. «- 20,018,303 
Increase per day .. .. «ss o 1,876,942 





The great increase in the consumption of water is very remarkable, 
the quantity supplied being, it is believed, much larger here than in 
any other city or town. The average increase during the past year, 
it will be observed, was no less than 1,876,942 gallons per day; 
and from the fortnightly returns obtained since the commencement 
| of the present financial year, this high average rate appears to be 
still further on the increase. The Greenock Water Trust has 
resolved to purchase the undertaking of the Shaw's Water Com- 
pany for £170,000. Another addition has been made to the steam- 
tugs plying on the Clyde, the United Steam-tug Company having 
| brought from Newcastle a powerful tug steamer, named the Commo- 
dore, built and engined by Messrs. Hepple, of Low Walker, near 
Newcastle, is 108}ft. keel, 19ft. beam, and is propelled by an engine 
of 180-hurse power. Her paddles are on the feathering principle, 
with a ring outside to protect the floats. On her trial trip she 
steamed 14 knots an hour.—Telegraphic communication between 
the Isle of Man and England is again suspended. The defect is 
supposed to exist about three miles off Maughold Head, but from 
what cause ft arises has not yet been fully ascertained; it is 
surmised, however, that it may have arisen from a vessel’s anchor 
coming in contact with the cable. 





| Tue Essw Vate Company.—The property to be turned over 
| by Messrs. Darby, Brown, and Co., has been valued at 
£1,600,000, 





Spe_tTer.—Dull, at £24 per ton. 
544, Old Broad-street, London, E.C. Moate AND Co. 
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. 1864. | 63. | 1864. 
Perlosed— £# 5 £ £2 8f 8.) Perload— £5 £8 £& £ 
Teak.....cscccceee 12 101310 12 013 0/| Yel. pine per reduced C. 
Quebec, red pine .. 310 415 310 4 10)| Canada, Ist quality 16101810) 17 018 0 
yellow pine. 310 410 310 410} 2nd do... 11 01210/ 11 012 0 
St.John, N.B,yel..0 0 0 0 © 0 O || Archangel, yellow 13 01310, 13 01310 
6070 510 6 10) St. Petersbg. yel... 11 012 0} 111012 0 
310 410 310 410)| Finland.......... 810 1010 9 010 0 
«+0000 0 0 O O|| Memel ..... Ww 015 0! 1 015 0 
+ 310 5 0 310 5 0|/ Gothenburg, yel... 10 0 11 0) 10 oll O 
+ 310 610 310 61 wh 9° 910) 9 0 916 
+ 215 315 210 8 10 || Gefle, yellow...... 10101110) 101011 10 
«3 5 4 0 3 & 310)| Soderhamn ...... 9101010 9101010 
-3 5310 303 5 || Christiania, per © 
28 215 210 215 12h. by 3 by9> 21 023 0; 21 023 0 
5060 506 0} im. .... yeclow 
5060 5 @ 6 0!) Deckplank, Dnts . 
Yipine0 000/000 0|| per dain. (142 6 016 2 4 
Lathwood, Dantz.fm 510 610 510 6 10)) Staves, per standard M. - 
St. Peters8 0 810 8 O 8 10 || Quebec, pipe...... 63 0 650) 70 O75 o 
Deals, per C., 13:t. by 3 by din. ene I punchon 17 0 200 18 020 0 
Quebec, wht. spruce 8 10!| Baltic crown o 
St-Johu,whttpruce 14 01510 14 0 15 10|| Area | 180 0 200 0/150 0 1600 








SCOTCH IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 623. Od. f.0.b Glasgow. 


» 1 Coltnmess .. .. « GL 6 do 
oo LCalder .. we .. 6 6 do. 
» 1 GMB. .. « B® 0 do. 
— mh os eo ae BS 8 do. 
M.Nos. Do... «. .. 58 9 do. 


WARRANTS. s. d 


8-5th No. 1 and (a prompt .. .. 


q 1 mo, open oe of 59 6 do. 
SOR a 3 oo 5 
GLB. 4 mos. ,, coe oo 8 8 do. 


MANUFACTURED IRON. 
Bars,Govan .. .. «. « £810 
» Common oe oe oe «688 GS 
Soe, Common .. .. 8 7 


0. st a wv 8 F 
Cramond Scrap Bars delivered 
in London .. .. of oe 12 
Platesand Sheets .. .. .. Il 
MOS oe os ce ce ee os «62 
wee «so «6 «cs op ee we 6G 
Ce. « «nm ww $ 


less 2} per cent, 


Qooos ascoeo 


GLasGow, 6th July, 1864. 

Our Pig Iron market has become more animated, and a fair amount of 
business has taken place at prices advancing up to 59s., cash prompt. 

The speculative demand has increased, and strong efforts are being made 
to send prices up. Manufactured is only in moderate request, at our quota- 
tions. 

The shipping demand is fair. Exports last week were 11.967 tons, agains 
13,228 tons in the same week of last year. Suaw, THOMPSON, AND Moors. 





Rirtep Guys anp Mopern Warrare.—The New York World 
having attributed the result of McClellan’s campaigns to the intro- 
duction, and use, by the enemy of rifled cannon, the New York 
Times says:—"“ The reason here given for the great use made of 
intrencbments by both armies in this contest is pure fiction. 
Rifled cannon has, in reality, no more to do with it than 
breech-loading rifles. The fact is, that armies in this war do 
‘lie encamped’ far nearer to each other than they ever do 
in any European war, and so far from it being ‘ impossible 
to take fortified positions by assault, they have been re- 

tedly taken in this way, or else surrendered for fear they would 
 oate. Witness Roanoke, Newbern, Fort Donelson, Arkansas, 
Postand Missionary Ridge. Itis true that assaults on fortified posi- 
tions have been less frequently successful in this war than in most 
others, but this has not been due to rifled cannon, but to the extra- 
ordinary demonstration of the value of earthworks afforded by the 
siege of Sebastopol. Previous to that contest, little importance was 
attached by engineers to this species of defence. But the genius of 
Todleben taught the world that determined men can construct 
earthen forts under the enemy’s fire that may for all prac- 
tical purposes be considered impregnable, inasmuch as they cannot 
be breached by any amount of battering. In fact, bombarding 
only strengthens them. It ougbt not to be forgotten, however, in 
mentioning this, that the first great example of what a handful of 
brave men can do in an earthen redoubt was afforded by the Turkish 
defence of the Arab tubia, at the siege of Silistria, 1854, where 
1,700 artillerymen held an earthwork of the simplest construction, 
aud without any bomb-proofs, for six weeks, against the whole 
Russian army, 60,000 strong, and eventually compelled them to raise 
the siege. In short, the great use of earthworks, and not of rifled 
cannon, is the most remarkable feature of our war. There Lave 
been no extraordinary displays of artillery practice, except Gill- 
more’s, at Charleston. The assertion that ‘the great range of rifled 
guns keeps the assailing party so long under fire that they are mowed 
down like grass under the scythe,’ is ridiculously incorrect. The 
truth is that in no war have assaulting columns been able to ap- 
proach fortified positions so closely under cover, without opening 
parallels, owing to the fact that all our operations are carried on in 
regions more or less thickly wooded. The great sweep of open 
plain or slope by which European forts are so generally surrounded, 
and on which an assaulting column comes under fire the moment 
it gets within range of the guns, are here never seen. The 
great difficulty with us, in fact, generally, is to clear enough 
space round our works to prevent the enemy jumping straight 
from behind the trees on to the parapet. So that we do not believe 
a single case has occurred in which long-range guns have rendered 
either our army or that of the Confederates the smallest service in 
repelling storming parties, that would not have been rendered fully 
as well by the old smooth-bores. In fact, to sum up, there has been 
no war in which, owing to the nature of the country, rifled artillery 
has been of so little use in land operations as in this of ours. ‘The 
supposition that their length of range can be of the same value in 
the Virginian and Tennesseean forest and brush as on the open 
plainsof Lombardy, cannot emanate from anybody who has ever 
given the matter much consideration. Rosecrans said that all our 
battles were ‘bushwhacking.’ All movements, or almost all, are 
made under cover of woods, and for this reason both armies intrench 
every time they halt for the night, to avoid surprises, not, as the 
World supposes, to protect themselves against rifled cannon. The 
enemy cannot be seen at any distance from the camp, and it is 
necessary, therefore, to have cover to rup to in case of sudden 
assault. Beauregard’s onset at Shiloh, Bragg’s at Murfreesboro’, and 
Jackson's at Chancellorsville, could not have been made at Waterloo 
or Solferino, for the simple reason that, on these fields, a column 
could have been seep two miles away.” 





Gas Propvctrs —A prospectus has been issued of the Gas Products 
Utilizing Company, Se cote of £150,000, half to be first — 
scribed in shares of £10. The object is to purchase and extend 2 e 
works of Mr. Croll, at Bow, for the manufacture of alum am the 
profitable conversion of the refuse of gasworks. ‘The pi rote ol 
paid is £39,040, of which £20,000 will be in shares no* cate e 000 
dividend till 6 per cent. has been paid on mg other saares, £10, 
in 5 per cent. debentures, and £9,040 in cash. ; 

Tae FeperaL Navy.—The Federal navy is com posed as —- 
—Screw steamers—first-rates 12; second ‘ates, 99; third-rates, Me 
fourth-rates, 29. Paddle-wheel ste»™:¢Ts—lfirst-rates, | 1; secon >, 
rates, 9; third-rates, 36; fourth-r«es 3. Ironclads—first-rates, a 
second-rates, 5; third-rates. 943 ditto on the Mississippi, 25. OF 
sailing vessels there are © first-rates, 5 second-rates, 12 third-rates, 
and 7 fourth-rates. 1he number of men and officers is estimated at 
from 50,000 co 60,000. 
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Tuis invention, by P. M. Parsons, of Blackheath, relates, firstly, 
to guns which are built up of wrought iron or steel tubes, rings, er 
hoops, and iis object is to ensure a more perfect union and combi- 
nation of the parts, by which their longitudinal as well as their cir- 
cumferential strength will be imparted to the inner tube, and 
contribute to the strength of the gun generally, and so that the 
strain thrown on the metal of the various parts, especially those 
formed of cast iron, when used in combination, may be fairly and 
equally distributed. In order to effect these objects the tubes are to 
be formed with shoulders, and screws are employed in connection 
therewith, by the united action of which a sufficient portion of each 
tube is embraced at both ends, and confined longitudinally as well 
as circumferentially by the one surrounding it. 

Fig. 1 is a longitudinal section, and Fig. 2 a cross section at A, A 
(Fig. 1) of a gun built up entirely of wrought iron or steel tubes, 
rings, or hoops, made according to this part of the invention. It is 
composed of a tube a, a, made of wrought iron or steel, which forms 
the bore of the piece. This tube is turned on the outside to different 
diameters, so as to form shoulders s, s,s, at various parts of its 
length, and its breech end is closed by a plug f screwed into its 
interior. Another tube }, 5, accurately bored and provided with 
shoulders ¢, ¢, ¢, on its interior to correspond to the shoulders s, s, s 
formed on the exterior of the inuer tube a, a, and also furnished 
with shoulders », v, v, on its exterior is then forced or shrunk on to 
it from the muzzle end until the shoulders ¢, ¢, ¢, abut against the 
shoulders s, s, s, formed on the inner tube. The plug g is then 
screwed into the breech end of the tube 6, }, so as to bear against 
the end of the inner tube a, a. Another tube c, c, furnished with 
shoulders w, w, w, on its interior is then in like manner shrunk or 
forced on to the tube 4, 6, until the shoulders w, w, w, abut against 
the shoulders v, v, v, formed on it, and the breech screw h is 
screwed into the breech end of the tube c, c, so as to bear against 
the end of the tube 3, 5, and this process is repeated until sufficient 
thickness to provide the requisite longitudinal strength is obtained ; 
after which other tubes or hoops without the shoulders or screws 
may be forced or shrunk on to contribute further transverse strength 
if required. Thus in Figs. 1 and 2 aseries of tubes or rings d, d, d, 
are added; the tube or ring e carrying the trunnions is shown 
screwed on to the tube c, c, but it may be attached in any other 
suitable manner. 

Fig. 3 is a longitudinal section, Fig. 4 a cross section at A, A, 
(Fig. 3) of a gun which has its interior portion built up of wrought- 
iron or steel tubes, rings, or hoops in combination with an outer 
casing of cast iron, according to this part of the invention. a, a, 
is the inner tube, made of wrought iron or steel, which forms the 
bore of the piece. This tube is turned on the outside so as to form the 
shoulder s, and its breech end is closed by a plug f. Another tube 4, 4, 
accurately bored, and provided with a shoulder ¢ on its interior to 
correspond to the shoulder s formed on the exterior of the inner 
tube a, a, is then forced or shrunk on to it from the muzzle end until 
the shoulder ¢ abuts against the shoulder s formed on the inner tube. 
The plug g is then screwed into the breech end of the tube d, b, so 
as to bear against the end of the inner tubea,a. In like manner 
another tube may be added, as shown at c, c, Figs. 7 and 8, and 
more if required, which will depend upon the size of the gun. These 
built up lining tubes are secured in the cast iron body of the 
gun according to an invention, for which a patent was granted to 
Mr. Parsons on the 5th of June, 1862 (No. 1699). It will be seen 
that the effect of this arrangement will be to impart to the inner 
tube the longitudinal strength of those surrounding it, for the inner 
tube being confined or enclosed longitudinally by reason of the 
shoulder at one end, combined with the screw at the other, of the 
tube surrounding it, and that tube by the next surrounding it in like 
manner, any extension or strain to which the iner tube may be 
subjected must also be participated in by the tube or tubes, and 
they will thus impart their longitudinal as well as their cireum- 
ferential strength to and exert their resistance in combination with 
the inner tube. 

In the case of cast-iron guns lined with wrought-iron or steel 
tubes, rings, or hoops, a screw thread is to be formed on the whole 
or part or parts of the wrought iron or steel lining tubes, rings, or 
hoops, and they are to be screwed into the outer cast ironcasivg pro- 
vided with corresponding female screws. : 

Fig. 5 is a longitudinal section, and Fig. 6 a cross section at A, A, 
(Pig. 5) of a gun, in which the lining tube has a screw thread cut 
on @ portion of its length. a, a,and 6, d, are the lining tubes inserted 
in the cast iron casing e, e; the frontend of the inner tube a, a, has a 
screw cut on it at d, and is screwed into the cast-iron casing e, e, 
provided with & corresponding female screw; the tube a, a, is 
screwed up until its end abuts fairly against the end of the recess in 
the cast iron casing at The tube is otherwise built up in the 
manner hereinbefore described, or in any other suitable way; and 
is further secured in its place by ihe breech screw h, as described in 
the specification of Mr. Parsuns* patent dated the 5th of June, 1862. 








Fig. 7 isa longitudinal section, and Fig. 8 a cross section at A, A, 
(Pig. 7) of another n.odification, in which the outer tube c, c, bas a | 
screw thread cut on its whole length, and is screwed into the cast- 
iron casing ¢, e, having a corresponding female screw cut on its | 
interior. In this arrangement the screw on the outer tube c, c, 


Secures it sufficiently to the cast-iron casing, and therefore the breech | 


screw employed in the other arrangements screwed into the cast-iron 
casing is omitted; but, if desired, a breech screw may be used 
in combination with it behind the tubes, as before. In order that 
the before described methods of construction may be carried out in 
the most efficient manner, the form and dimensions of the cast iron 
easing at the breech and reinforce are so arranged that the area of 
its transverse section will be as nearly as possible the same 
throughout the length between the breech screw A, and the shoulder 
k, (Figs. 3 and 5), and when a breech screw is used behind the 
lining tube the external diameter of the metal is increased around 
it, as shown at i (Figs. 3 and 5), sufficiently toensure the areaof the 
cross section of the metal around the breech screw being fully equal 
tothe area of that of the largest part of thereinforce between the breech 
screw h, andshoulder &, so that the extension due to the longitudinal 
strain may be ‘distributed over asufficient length, and not strain the 
metal surrounding the breechscrewor other parts injuriously. When 
the lining tube is built up of several layers it is arranged so that the 
inner tube only shall be confined longitudinally between the breech 
screw used to secure the tube and the other end of the recess 
made in the cast iron gun, in order that the expansion of the 
inner tube from heat may not act wit too great force on the screw 
and the cast iron casing confining it. Thus, in Figs. 3 and 5, the 
inner tube a, a, is alone confined longitudinally between the breech 
screw h, and the shoulder or end of the recess /, while a small space 
is left between the end of the outer layer of the lining tube 3, d, 
and the end of the recess at 4, &, and it has thus room to expand 
freely, so that the expansion from heat of the inner tube alone produces 
a longitudinal strain on the cast iron gun or casing, and its trans- 
verse area being small in comparison to that of the cast iron casing, 
it is not able to produce a greater strain than the cast iron is well 
able to bear; whereas if the outer layers of the lining tube were 
also confined longitudinally, and the cast iron casing had to resist 
the expansion of the whole thickness of the lining tube, it would 
run great risk of being over strained. In the above arrangements, 
which are adapted for muzzle loading guns, the breech end of the 
inner tube is closed by a plug screwed into it, but it may, if pre- 
ferred, be made with a solid end; and should the gun be intended 
for a breech-loader, such modifications can be made as the particular 
arrangement of breech-loading renders necessary. 

The patentee applies lining tubes of wrought iron or steel to 
mortars, and secures them therein, and confines them longitudinally 
by screws, and he constructs the lining tubes and secures them in the 
mortars in the manner before described, as applied to guns. Fig. 9 
is a longitudinal section, and Fig. 10 a cross section at A, A (Fig. 9), 
of a mortar constructed according to the invention. The lining tube 
is built up of two tubes a, a, and 6, b, each provided with a shoulder 
at s, and closed at their rear ends by plugs fand g screwed into them 
(or the inner tube may, if preferred, be made with a solid end), and 
is held in its place in the mortar e, e, by the hollow screw h, 
screwed into its muzzle end. It may also, if required, have a screw 
thread cut on its exterior, and be screwed into the body of 
the mortar provided with a corresponding female screw, as 
before described, and shown at Fig. 7, as applied to guns. 
For the purpose of expanding the rings or tubes in the process 
of manufacturing ordnance, whether the same are screwed or 
simply shrunk on to the inner tube in a more simple, cleanly, 
and certain way than by heating them in a furnace, they are to 
be immersed in baths of heated water, oil, or other suitable liquids, 
or molten metals or alloys, according to the temperature n 
to produce the amount of expansion required. The liquids or 
metals are placed in iron or other suitable vessels, and heated or 
melted over a slow fire, and the tubes or rings may be immersed 
therein by any well-known means. When sufficiently heated they 
are withdrawn and placed on the tube prepared to receive them and 
allowed to cool. In general oil of a common or coarse description 
will answer the purpose, as it requires a temperature above 600 deg. 
Fah. to boil it, and this temperature will in general be sufficient to 
expand the tubes or hoops sufficiently. 

The invention relates, secondly, to guns which are loaded at the 
breech. In order to effect this object a sphere, or so much of 
a sphere as is necessary for the purpose, is employed, having an 
aperture through it corresponding to the bore of the gun. The 
sphere occupies a chamber tormed in the breech of the gun, and is 
carried on centres or pivots by the breech screw behind it. The 
sphere is made to turn on its centres or pivots by a pinion or 
similar contrivance, and the breech screw is used to draw back and 
force up the sphere, as required, in order to open and close the 
breech, 

Fig. 11 is an horizontal section ; Fig. 12 a longitudinal section ; 
Fig. 13 a cross section at A, A (Figs. 1] and 12); and Fig. 14 an 
end view of the breech portion ot a gun constructed according to a 
part of the invention. s is the sphere with the aperture a through it, 
corresponding to the bore of the gun, enclosed in a chamber d, made 
in the breech of the gun g, and carried by centres or pivots c in 
lugs /, formed on the breech screw 6 behind it. The breech 
screw 6 is made hollow to correspond to the aperture a in the 
sphere s, and projects beyond the breech of the gun, and is 
provided with lugs m, m, one of which carries the spindle o, 
and with it the pinion p, which, taking into suitable teeth ¢, formed 
on the top of the sphere s, when actuated by the lever n, turns it 





upon its axis. The breech screw is turned down at ¢, 80 as 
to form a seat or axis, upon which the ring f carrying the handles 
h, h, and blocks i, ¢, turns, and to which it is secured the 
keys k, k, an annular groove made around the seat or axis ¢, allow- 
ing the necessary play to the keys k, k, when the ring / is turned 
by means of the handles A, h. 6 operation is as follows, viz. :— 
In order to charge the piece the ring f is made to orm & 
partial revolution on its seat or axis e, by turning the handles 4, h, 
to the left hand from the position shown by the dotted lines q, % 
(Fig. 14) to that indicated by the full lines, when the blocks i, 4 
come in contact with, and strike with a momentum, the lugs m, m, 
formed on the breech screw, which partially disen it, and 
the motion being continued the breech screw 6, carrying the sphere s, 
is unscrewed, until the sphere s is clear of the tube or ringr. T 
sphere is then turned a quarter turn upon its axis (a stop w 
arresting its further motion) by giving to the lever mn, which 
actuates the pinion p, a sufficient number of revolutions, when the 
aperture a, in the sphere, will be brought in a line with the bore, 
The charge can then be introduced through the hollow breech screw 
and the aperture in the sphere, into the chamber of the bore, an 
then an equal number of turns the reverse — of the lever n brings 
the aperture a through the sphere at right angles to the longitudinal 
axis of the bore, and a reverse motion of the ring / screws up the 
breech screw, and forces home the sphere to the position shown in 
Figs. 11 and 12, when the gun is ready to be discharged. In order 
to guard against accident from a premature discharge of the piece, 
when the sphere is in any other than the proper position for re- 
ceiving the force of the explosion, a longitudinal dovetailed groove 
is made on the top of the gun at the breech, in which is inserted a 
tail piece z, of similar form, through which the hole v for the vent is 
drilled. The tail piece z is bent down at its rear end, and takes into 
an annular groove y, made in the periphery of the projecting part of 
the breech screw 6, by which, when the breech screw is unscrewed 
by the motion of the ring Jf, the tail piece z will be drawn back, 
and the hole v, for the vent, made through it, will not 
correspond to the hole made through the gun, and thus the vent will 
be closed. — at the breech is made gas tight by means of a 
tube or ring r, of steel or other suitable material, which is fitted or, 
if preferred, screwed into the interior of the gun g, and partly ex- 
tends into a suitable recess made in the sphere s or other breech plug, 
so that the pressure caused by the discharge will expand it, and 
cause its exterior surface to be forced against the interior of the 
gun g, and the side of the recess in the breech sphere s or other 
breech plug, and thus make | pee the joint. The ring r may in 
some cases be closed at the end next the sphere or plug s, and form a 
cup, aud may be attached to the plug, or made in one with it, as 
shown in Fig. 15, when sufficient clearance will have to be allowed 
in the breech chamber for the ring to turn in conjunction with the 
sphere ; and this arrangement may also be employed to make the 
brecch of muzzle-loading guns gas tight, when the same is closed 
by a plug or screw, as shown at 7, r (Figs. 1, 3,5, and 7). In some 
eases the apparatus, hereinbefore described, for unscrewing and 
screwing up the breech screw at each discharge, may be omitted, 
and the sphere is then simply turned on its axis by a pinion or end- 
less screw or other similar contrivance to open and close the breech, 
in which case it may be either carried by the breech screw in the 
manner hereinbefore described, or mounted on centres or pivots in 
the sides of the chamber, and the arrangement for keeping the joint 
gas-tight, described in the specification of Mr, Parsons’ patent of 
March 28th, 1861 (No. 773), or any other suitable means provided. 
The invention relates, thirdly, to a new method of rifliyg guns, 
which is also applicable to small arms, and consists in the peculiar 
form given to the grooves, which is thus produced, viz. :—The 
figure of each groove, in cross section, is described by two arcs of 
circles, which form the two sides of the groove, and the centres 
from which the arcs are struck are placed at any convenient points 
ov a line passing through the centre of the bore at right angles to a 
line drawn from that centre te the centre or bottom of the groove ; 
or one side only of the groove may be thus formed, gnd the other 
side may be of any other suitable form. Fig. 16 is a cross section 
of the bore of a gun rifled according to the invention. 6 is the 
original circle of the bore; d, ¢, 7, is one of the grooves, which is 
composed of two ares of circles d, e, struck from the centre c, e, and f, 
struck from the centre g, and the centres f and c are situate upon a 
line g; a, c, passing through the centre of the bore a at right angles 
to a line a, e, drawn from that centre to the centre or the bottom of 
the groove e; or the driving side only of the groove may be thus 
formed, and the other side may be of any other suitable form. 





Tue Society or Enaineers.—Messrs. Spon have published a 
handsome volume of the Transactions of the Society of Engineers 
for 1863. The papers, all of which have appeared in our columns, 
are of value, and the discussions are given as fully as can serve 
any useful purpose. The illustrations are ample and accurate, 
and the whole work reflects much credit’ upon the editor, Mr. Wil- 
liams, honorary secretary to the Society. 

THe Wetse Coat anv Iron Trapes.—The Newport corre- 
spondent of the Colliery Guardian states that the purchase-money 
to be paid for the Kbbw Vale Company's property is, it appears, 
£1,600,000, so that the new company will, provided the shares are 
all taken up, have a large margin of capital to work upon. Scarcity 
of water is still the prevailing complaint on the hills, and many of 
the works are obliged to stop occasional days, and there is not 
nearly the usual quantity of iron turned out. There is no 
material change in the demand for iron, and quotations remain 
about the same as last week. ‘There are several large contracts in 
the market, and there is every prospect that the Welsh makers will 
receive a fair share of the specifications to be given out. ‘The arrival 
of the first mail that leaves New York after July 1 is eagerly looked 
forward to in order to see whether the Federal Government will 
keep its promise or not as to the important tariff. Buyers on Ame- 
rican account seem to have little confidence that the old tariff will 
be resumed, as they are exceedingly cautious about making pur- 
chases. An average business is being done in the coal trade, and 
both steam and house merchants have a good number of orders 
on the books, Tin plates show no material change, the market 
being rather in favour of buyers, and prices with difficulty 
maintained. At Swansea there bas not been such an extensive 
demand for coal during the past week as existed a month or six 
weeks back, but the increased price has been fully maintained, 
With regard to the iron trade there has been a better inquiry for 
every description of bars and rails, and as some extensive orders 
have also been received from the Continent, business is more firm, 
and prices more buoyant, although no advance has been sustained, 
All the principal works are still steadily engaged, and trade generally 
may be said to be in a satisfactory state. At Cardiff business is not 
quite so brisk as usual at the dock, and complaints are already being 
made by the shippers avd brokers that the activity which charac- 
terised trade for the first five months of the year is not now to 
be observed. This is the result of various circumstances, and 
among others the late closing of the West Dock for repairs, 
the diversion of some of the Aberdare coal traffic to Swansea 
and Newport, &c. There is no reason, however, to think that the 
lull will be more than temporary, and in a few weeks it would not 
be surprising to find the docks again crowded, and the energies of 
shippers taxed to the utmost. The colliery proprietors are well 
off for orders, and both steam and house coal collieries are in regular 
employ. Prices are not quite so firm, aud buyers are able to get 
certain qualities of steam at about 3d. per ton lower than was the 
case a few weeks ago. Quotations for house coal are maintained, 
but it must be remembered that house has not experienced any- 
thing like the improvement which steam has within the Jast nine 
months, ‘he colliers are, upon the whole, working remarkably 
well now, and it has been publicly declared at their meetings that 
there is no intention of keeping up a further agitation for an increase 
in wages. The reported sale of the Aberaman Works is still » 
matter of some doubt. Negotiations are pending, it is true, but it is 
weil know that Mr. Bailey will not part with the property except 
for cash. ‘The usual activity is evinced at the ironworks, and ther 
is ample employment for all the available hands, 
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WATER RESERVOIRS. 

In the House of Commons on Moaday evening, on the motion 
that the House resolve into a Committee of Supply, Mr. Ferrand said 
he was afraid, after the excitement of the debate last week, the sub- 
ject to which he was about to call the attention of the House might 
appear dull, but it was a question of vital importance to a large 
number of persons living in the neighbourhood of water reservoirs. 
Two years ago he had directed the attention of the Home Secretary 
to the state of the Bradford reservoir; and on the bursting of the 
Sheffield reservoir he again noticed the matter, and his statements 
were described as being greatly exaggerated by the Mayor of Brad- 
ford, who had been communicated with by the Home Secretary, and 
who stated that the Bradford reservoir bad beer emptied. After 
that statement he received communications from persons residing 
in the neighbourhood of the reservoir, complaining of the great 
danger to which they were exposed. At his instance the Home 
Secretary, after some hesitation, directed Mr, Rawlinson, the Go- 
vernment Inspector, to visit the works in his neighbourhood, and 
that gentleman's report bad been laid before the House. There was 
this alarming fact in connection with these hill reservoirs—that the 

ople resident in their neighbourhood had no protection whatever 
ie their lives or property. In the case of a recent bill in regard to 
a reservoir in Lancashire, an application was made on the part of 
Col. Towneley, for a clause enacting that the Water Company should 
notimpound water, without having acertificatefrom acompetent engi- 
neer that the works weresecure. ‘I'heparliamentary committee, how- 
ever, who were considering the bill, refused the application, with 
the remark that the parties had a remedy by an action of law. Yet 
in that very case the embankment of the reservoir had twice before 
that time given way. Of what value was a right of action against a 
baukrupt company? ‘The Sheffield Company, tor instance, were 
ruined by the inundation ; and if it had not been for the subscrip- 
tions collected throughout the country, the sufferers would have re- 
ceived no relief. There was no personal responsibility attaching to 
the owners of such works. Just before the dreadful calamity at 
Sheffield, one of the shareholders was heard boasting that the water- 
works were one of the best speculations going. Now, he held 
that in regard to the supply of water there ought to be no specula- 
tion whatever. It ought to be furnished at the cheapest pos:ible 
price as a necessary o life; and ample protection ought to be 
afforded to the inhabitas 5 in the neighbourhood of every reservoir 
for their life and propert . The sole aim of the companies, however, 
seems to be to obtain hh dividends; and in order to effect that 
object the reservoirs we e too often badly constructed in the first 
instance, and afterward. grossly neglected. The frightful catas- 
trophe at Holmfirth in 1852 would be in the recollection of the 
House. The reservo burst in the dead of the night and 
destroyed a great miy lives and a vast amount of pro- 
perty. The jury found a verdict, declaring that the reser- 
voir was originally defective, and that the commis— 
siouers had been guilty of gross and culpable negligence, aud 
regretting that they could not return a verdict of mauslaughter. 
Notwithstanding that warning, Parliament took no steps whatever 
to insure the improved construction of embankments. These works 
continued to be erected on the same false principle as formerly, and 
the consequence was the Sheffield inundation in March last, when 
265 lives were sacrificed, property was destroyed to the amount of 
about £1,000.000, and 20,000 persons were reduced to destitution. 
The jury in that case expressed their opinion that there had not 
been that engineering skill and attention in the construction of the 
works which their importance demanded, and that the Legislature 
ought to take such action as would result iu frequent, regular, and 
sufficient inspection of all reservoirs of that character. In the 
inquiry as to the Bradfield reservoir, the engineer, under whose 
advice and authority it had been constructed, distinctly confessed 
that embankments were all more or less dangerous. Even after the 
awful experience of the recent inundation this same engineer 
designed another reservoir for the Sheffield Company on the same 
unsound principle as that which gave way. Mr. Rawlinson, 
as soon as he heard of it, drew the attention of the Home 
Secretary to the fact that every objectionable feature in the 
Bradfield reservoir was reproduced in this new one. Precisely tie 
same‘) \v had been going on ip his own neighbourhood at Brad- 
ford. ‘leven reservoirs were in the course of construction thereon 
the same false ard dangerous principles as the reservoir at Brad- 
field. One of the principle causes of the bursting of the Bradfield 
reservoir was that the embankments were formed of material 
scovoped out of the interior. Mr. Rawlinson had pointed that out as 
a@ most dangerous principle, and yet every one of the reservoirs in 
the neighbourhood of Bradford were being constructed in accord- 
ance with it, and, as a necessary consequence, every one of them 
was in a dangerous state. It was under such circumstances that he 
had been requested by a number of persons in his own neighbour- 
hood to bring the question under the notice of the House. At 
“nec they were in a state of constant alarm lest their lives should 

e sacrificed. In his opinion it was necessary that some alteration 
should be made in the mode in which Parliament legislated up »n the 
subject of waterworks, At present parliamentary committees did not 
devote sufficient attention to the evidence brought before them in con- 
nection with water schemes, Most of the schemes themselves we.e 
originated by engineers and land surveyors, who went all over the 
country in search of a water supply, and having found it, induced 

ersons connected with the locality, under the provuise of a high rate of 
interest for their money, to embark their capital in a speculation of 
this sort. Their first step was to buy off all the intluence which 
might be used against them, and having once accomplished that 
object they announced the fact to a parliameatary committee, who 
were satistied with the mere assertion of the fact, and never con- 
sidered it their duty to inquire into the means by which it was 
brought about. ‘The Bradford Waterworks scheme had been pro- 
moted entirely in that way; and he believed that a large majority of 
the water schemes which came before Parliament were got up in a 
similar manuer. In 1853 Bradford had become a corporate town, 
and the Waterworks Company sold their waterworks to the corpora- 
tiou, many persons connected with the company being also members 
of the corporation. ‘lhe corporation then came to Parliament for 
power to go a distance of twenty-two miles from Bradford to 
collect water for the supply of that town and eight other places. 
In carrying out the gigantic scheme not the slightest protection 
was given to the landowners or farmers of the district, the only 
persons who were protected being the mill-owners, who went to 
the heavy expeuse of appearing before Parliament in their own 
defence. He maintained that when a committee sat on bills of that 
kind all the interests affected, whether represented or not, ought to 
be carefully looked after. It came out when the bill was passed 
that the Duke of Devoushire, who had given his sanction to the 
scheme, received £10,000 from the promoters, and that Mr. Leather, 
the engineer, had a secret agreement in his pocket giving him 5 per 
cent. on all the money to be expended on the works, The corpora- 
tion obtained borrowing powers to the extent of £383,500. In 1858 
the corporation again applied to Parliament for powers to supply ten 
other places with water, and borrow to the extent of another 
£200,000. In 1862 they applied again to Parliament for powers to 
borrow a further sum of £100,000, and for an extension of the time 
for completing the works. A large number of the inhabitants were 
opposed to that gigantic expenditure, and he believed that the whole 
sum for which borrowing powers had been obtained, or nearly 
£700,000, had been expended, or would very shortly be so, and 
yet the water had not been conveyed tu the borough of Bradford, 
or to any one of the other eighteen places. He was informed that 
a bill had been passed through that House, called the Sheffield 

Waterworks’ bill, contrary to the standing ordcrs, and that it was 
now before the House of Lords, where the corporation of Sheftield 
were opposing it. The promoters of that bill proposed to raise 
£400,000, to pay their liabilities, and to increase the water rates of 
Sheffield 25 per cent. A petition from 12,000 householders in 
that borough, against the bill, had been sent to him, and the 
petitioners complained of the attempt to tax them for the conse- 
quence of the misdeeds and scandalous negligence of the Water- 





works Company. Having endeavoured to give the House some idea 
of the way in which waterworks companies were got up as specula- 
tions and jobs he would now touch on the means used to procure 
water. In the borough of Bradford the spring water of the 
district, one of the best gifts of Providence, had been reck- 
lessly destroyed, and the corporation had gone twenty-two miles 
off for water, thus creating a dearth in some of the mineral 
districts, where the article would yet be much needed. When 
a spring disappeared from a district there was no legal right given 
to examine whether the water had not been taken away under- 
grourd, by stealth, in pipes. These parties collected all the spring 
water that could be found for miles around, and Jeft nothing for the 
supply of the district but what was collected in the compensation 
reservoirs. In many instances in his own neighbourhood farmers 
and others had been deprived of their spring water ; on three occa- 
sions his own property had been deprived of it by stealth, and once 
he was obliged to apply to the Court of Chancery for redress. These 
reservoirs were filled by the rain-fall mostly during summer thun- 
derstorms, the gush of which was necessary for cleansing the streams 
in which the filth and sewage of the district were peut up. No au- 
thority was placed in the hands of any local board or any magistrate 
to insist that the owners of these reservuirs should let sufficient 
water rush down the streams in order to purify them. The right 
hon. gentleman the Secretary of State for the Home Department 
ought to see thata clause was inserted in all future waterworks 
bills empowering local Boards of Health to order the flooding of 
these streams during the summer months. He thought Mr. Rawlin- 
son had great cause of complaint against the Corporation of Brad- 
ford in keeping back from him information prejudicial to their 
works, which it was most important for him to possess. His 
report, however, was very satisfactory. That report stated 
that the Bradford Corporation had eleven of these reser- 
voirs under their control, of which three required special 
notice, leaving eight on which no particular remarks were made. 
Now, he was prepared to assert, on the authority of those who per- 
fectly understood the question, that five of these eight were not 
only unsafe, but many of them dangerous to a very serious degree. 
The first of these five to which he would allude was Grimwith. No 
special report was made in this case; but the inhabitants of the dis- 
trict believed it to be unsafe. He was not aware whether the hon. 
member for Bradford intended to address the house upon this subject, 
but he could assure him that many of the inhabitants of that part of 
the country were convinced that the reservoir was unsafe. He came 
next to Stubden, a reservoir in his own neighbourhood. That 
reservoir had been generally full during a period of two years. A 
landslip had occurred, and had carried a portion of the bywash into 
the reservoir. During a great thunderstorm the water rushed down 
one side, and washed away a part of the boundary wall, and had the 
storm continued much longer the banks would have been broken. In 
his report Mr. Rawlinson said, “ Such floods as that which occurred 
in July, 1855, ought to be guarded against in future.” The particular 
flood to which he had just referred was not half so violent as that of 
July, 1855. He had been informed that the reservoir was upon the site 
of some old coalpit workings, which had been filled up with puddle, 
which could not be regarded as very secure. The Hewenden 
reservoir had a capacity of 70,000,000 gallons. Mr. Rawlinson 
reported that that reservoir had been in use for eighteer or nineteen 
years, and was apparently sound. He was sorry to be obliged to 
say that when Me Rawlinson made that statement he must bave 
known that it was not correct. Upon the occasion when that 
gentleman visited that reservoir, he pointed out to the engineer 
a subsidence of the embankment, and remarked that the water 
line was not straight. In his report Mr. Rawlinson stated that 
Mr. Leather mentioned the subsidence at Hewenden, and said that the 
embankment should be raised to a proper height, but he did not refer 
to itin his own report. Steps ought to be immediately taken with 
regard to that reservoir, as it was in a dangerous state, but no steps 
had yet been taken. He would next call attention to the reservoirs 
above the borough of Bradford. With respect to the Doepark 
reservoir, he had called the attention of the Secretary of State to 
its condition three years ago, and upon that occasion the Mayor of 
Bradford replied that his statements were exaggerated, but that steps 
should be taken to avoid any further danger. But all that had been 
done was to take the management of the reservoir out of the hands 
of the engineer, and to place it under the control of a committee of 
the corporation, with the town surveyor as engineer. The man 
who was engaged as resident engineer was actually employed a mile 
off in watching another reservoir. So leaky and imperfect was the 
embankment that, whenever the reservoir was full, the water sprang 
from it in at least a dozen places, the lives of the inhabitants, con- 
trary to law, were placed in the most imminent danger, and in 
stormy weather the people living in the valley below were afraid to 
go to bed. He would ask the Home Secretary to turn to Mr. Raw- 
linson’s report, and see what he had said of the condition of ,this 
reservoir. If there had been time to read some extracts from that 
report, he could show that it was in a most dangerous state. But 
subsequently to the report an appendix had been issued, which stated 
that a serious gap had been made in the puddle wall of the embank- 
ment. It was the duty of the right hon. gentleman the Home Se- 
cretary, therefore, to see that the corporation did uot fill the reservoir. 
With regard to Silsden reservoir, when he saw Mr. Rawlinson at 
Bradford, he told him that the culvert was in a very uusafe state. 
Below that reservoir wasa valley of about a mile in length, inhabited 
by 1,500 human beings, and if the embankment were to burst 
there could not be a sbadow of doubt that 1,000 out of these 1,000 
would be destroyed. Mr. Rawlinson in his report stated that he 
had no meaus of knowing the iuternal state of its embankment, but 
he was of opinion that the embankment was sound. He (Mr. Fer- 
rand) had with him a report on the subject from a resident iv the 
neighbourhood, who was present when this embaukment was made, 
and who knew all the circumstances connected with it, and he 
stated that many people there were so alarmed when the weather 
was stormy that they could not rest in their beds, and it was 
injurious to their health to live in such an excited state. There 
was no use in telling them that all was well, for the people 
of Sheffield were told the same thing forty-eight hours 
before the catastrophe took place. If the rigbt honourable 
gentleman were to visit the neighbourhood and call at the houses 
of these people he would have a great deal of sympathy with them. 
He would entreat the right hon. gentleman to pay some attention to 
this question, and to put astop to the great alarm which prevailed in 
the north of England on this subject. In almost the concluding 
sentence of his report Mr Riwliuson said, * This report must not be 
considered to involve the Government or myself in any rcesponsi- 
bility ;’’ but who was to be responsible? The people themselves had 
no power, and the magistrates were very reluctant to interfere. The 
public had a right to expect that some stringent power would be 
brought to bear to protect them. It had been suggested that none of 
these reservoirs should be allowed to be brought into operation after 
their construction until they had been reported to the Home-office as 
being safe by some competont engineer. Having made these obser- 
vations, he left the matver in the hands of the right hon. gentleman 
at the head of the Home-office. 

Sir G. Grey: Sir, 1 am not going to follow the hon. gentleman 
opposite, who drew attention to the state of the reservoirs in the 
country, through all the details of the particular works to which he 
referred. His suggestion is, I understand, that in accordance with 
the opinion expressed by the jury at Sheffield, there should be 
regular and official inspection by Government of all the reservoirs 
throughout the country. Now, on the part of the Government, I 
must altogether decline to assume the responsibility which that 
system would involve. It is a duty which it would be absolutely 
impossible for the Government to discharge. Mr, Rawlinson and 
Mr. Leather said it was out of the question for inspectors to take 
the responsibility of saying that reservoirs were safe. 
have also had a conversation on the subject with Mr. Hawk- 
shaw, who said that no engineer, however competent, could, 
by merely looking at an embankment, pronounce whether it 
was safe. No doubt an inspector might fiud occasionally a reser- 
voir which was obviously not safe, and that is what Mr. Rawlinson 
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did in certain cases, where an engagement was obtained that the 
water should not be let in till the works were made secure. The 
owners of these reservoirs are naturally rather in favour of the 
course now suggested, for it would relieve them from the legal re- 
——v which rests upon them. If it be true, as has been 
alleged to-night, that there are reservoirs in a condition so dangerous 
that they excite tho greatest alarm among the population in the 
neighbourhood, then I recommend the hon. gentleman, or any others 
who may be concerned, to take legal proceedings by indictment. If 
the works are in the state which the ee. member he described, the 
law provides a remedy. Moreover, there is the criminal responsi- 
bility which rests on those against whom culpable negligence can 
be proved, leading to loss of life, and the pecuniary responsibility 
which is involved in the possible destruction of large and costly 
works. It would be well, however, when any water bill comes 
before Parliament, that the committee should insist on proper clauses 
being inserted to secure the safety of the public, There was one 
remark which fell from the hon. gentleman, which I heard with deep 
regret. I believe he sometimes speaks under great excitement, and is 
not really aware of what hesays. He has accused Mr. Rawlinson of 
certifying the soundness of a work, knowing it to be unsound. It 
is hardy necessary for me to say that Mr. Rawlinson is a civil engi- 
neer of great eminence, experience, and of very high character; 
and that he has no motive whatever for in any way hiding the 
truth in such cases. I am sure that the hon. gentleman himseif 
would not repeat the charge in his cooler moments. 

Mr. Ferrand disclaimed any intention of saying a word against 
the character of Mr. Rawlinson. All he meant was that twenty 
years ago Mr. Rawlinson himself pointed out a substance which he 
said rendered a certain work dangerous, and yet he did not allude to 
it in his recent report. 

_Mr. W. E. Forster believed that Mr. Rawlinson’s inspection had 
given satisfaction at Bradford, and tended to remove the alarm 
which previously existed on the subject. Two reservoirs were 
found to be unsound, and an undertaking had been required that 
they should not be filled tiil they were rendered quite safe. There 
could be no doubt that there was a strong feeling in the country in 
regard to this matter; and it was not surprising when they recol- 
lected the catastrophes at Holmfirth and Sheffield. He quite 
agreed, however, with his right hon. friend, that Government 
could not assume the responsibility of inspecting all the 
reservoirs, with a view to determine their soundness.* The 
result of such a system would be to shift the responsibility 
to a great extent from the shoulders of those who constructed or 
owned the works to the Government, It appeared to be unques- 
tionable that the engineering science of the day was not up to the 
construction of these embankments; and if so, that was rather a 
disgraceful fact. He thought the Government ought to issue acom- 
mission to scientific men to inquire whether any general provisions 
could be devised applicable to all reservoirs and waterworks. For 
instance, both at Holmfirth and Sheffield it was known beforehand 
that the works were going to break; but the water could not be run 
off in time to prevent an inundation. It was only fair, in his 
opinion, that some provision should be made for such a contingency. 
Again, he thought that the water should not be allowed to be above 
a certain height in the reservoir. He thought the Government 
ought to appoint a commission to inquire into the whole subject, so 
as to ascertain whether engineering skill might not devise some 
means for preventing the calamity which had occurred in the case of 
o qe ponte 

r. Hadfield said that no expense had been spared in securi 
the best engineering skill hon the construction "of the Sheffield 
reservoir,,and he believed the bursting of the Bradfield reservoir 
= been occasioned by an accident which it was impossible to 
oresee, 

Mr. W. E. Forster thought there ought to have been 
of letting off the water when the dng appeared imanlocut. a 

The subject then dropped. 








TrBer IN SWEDEN. — A prospectus has been issued of the 
Hudiksvall and Forssa Steam Sawingmill Company, with a capital 
of £160,000, in shares of £50. The object is to extend the opera- 
tions of a private company established seven years back for the 
— of forests in Sweden, and the conversion of timber into 

eals. 

Ramways in Itaty.—(From our Correspondent.)\—The Itali 
Parliament has just been occupied with a bill ap ae a sneestion 
entered into between the Minister of Public Works and the repre- 
sentatives of the South Austrian, Lombardo-Venetian, and Central 
Italy Railway Company, for the cession or sale to that undertaking 
of the State railways. The cession is made for £8,000,000. The 
nett profits of the lines are, at present, £560,000 per annum. 

Spreep or Race Horses.—A correspondent of the Times states that 
two horses (West Australian and Kingston) ran 2} miles in 4m. 
27sec. at Ascot in 1854. The first was a four year old and the 
second a five year old, carrying 9 stone. This is at the rate of 33-71 
miles an hour. Childers is said to have"made 3 miles 973 yards in 
6m. 40sec. at Newmarket, in 1721, He was then a six year old, 
carrying 9 stone 2 lb. This was at the rate of 31°975 miles per 
hour. lg 

Tue Merropouitan Boarp or Works.—The weekly meeting of 
the board was held on Friday, at the offices in Gacucrantioan the 
chairman, Mr. J. Thwaites, presiding. A long correspondence, 
which had passed between the officers of the Board, the ‘Thames 
Conservators, and the Office of Works, relative to the filling in of 
the Thames Embaukment, was read, and it appeared from it that 
the Thames Conservators complained that, instead of the contractors 
who are carrying out the embankment using material dredged from 
the river, as ordered by the Legislature, they wero filling in with 
rubbish obtained from other sources. The chairman stated that the 
contractors had taken all the materials supplied by the Conservators 
and that if the fillings in were to be all taken from the bed of the 
river the works would not be completed in double the time 
allowed to the contractors. The chief engineer (Mr. Bazalgette) 
presented his annual statement of the works carried out and in 
course of formation under the board. He informed the board that 
the works had continued during the year without any material 
interruption, and that a large amount of tunnelling had been com- 
pleted on the south side of the river under canals, railways, and 
large buildings, and through treacherous soil filled with water, with 
but few casualties. Many of the large sewers had now been com- 
pleted, and on the north side of the river 14,000,000 gallons of 
sewage were discharged at Barking, and on the south side 12,000,000 
gallons discharged at Crossness, being, on the whole, 25,000,000 
gallous of sewage now discharged into the river far out of the 
metropolitan limits, at such a turn of the tide as to carry the ob- 
noxious fluid seawards. This quantity is one-third of the whole of 
the metropolitan sewage. The following works were reported as com- 
pleted at the cost attached to each:—Northern High Level Sewer, 
nine miles in length, £203,816 7s. 9d.; Northern Outfall Sewer, five 
and a quarter miles of double and treble lines of sewers, £643,000 ; 
Middle Level Sewer, twelve miles in length, about £314,000 
(completed with the exception of the aqueduct across the 
Metropolitan Railway at Farringdon-road); Northern Outfall 
Reservoir, for the storage of sewage, £166,000; Southern High 
Level Sewer, above nine and a half miles in length, £215,299 1s. 5d. ; 
Bermondsey Branch Sewers, £96,000; and the Southern Outfall 
Sewer (exclusive of land purchased by the board), £310,648 2s. 6d. 
With respect to the Thames Embankment, the value of the work 
done, material, &c., on the first contract (between Westininster and 
Waterloo bridges) was about £37,000 ; and on the second (from the 
east side of Waterloo Bridge to the Temple Gardens) about £18,000. 
He also reported that the drawings and specifications for the 
southern Thames Embankment (from Westminster Bridge to Vaux- 
hall) would be ready for tender in October next. ‘Lhe report was 
referred to the main drainage committee. After a very long discus- 
sion it was carried that the board should continue a practice: which 
had hitherto governed all its proceedings, in requiring a majority of 
tWo thirds of the members present to raise the salaries of officers. 
The board then adjourned. 
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ARMSTRONG AND WHITWORTH. 
(From the Times.) 


SuorsuryNess has not been established all these years without 
having had to go through its share of experiments which have been 
found worthless when tried, and experiments which were kuown 
to be worthless before they were tried at all. Yet we venture to 
say that few more valueless in its result either for ships or guns 
have ever been made than those which have just concluded between 
the competing 70-pounders of Sir William Armstrong and Mr, 
Whitworth against a Warrior target. What comparative results 
the special committee may draw from this portion of the programme 
of course we cannot say, but every one at Shoeburyness knew from 
the commencement that it was a mere folly and waste of time to tire 
such light ordnance as 70-pounders against iron targets at all. Tho 
result has only been what all foresaw and told. The target is just 
so much sbaken as to make it useless as a test for heavier 
ordnance, and just so much uninjured as to prove that 
men under its cover might have slept with the most perfect confi- 
dence, and let both competitors hammer away as they pleased. This 
is an unsatisfactory return for the large outlay this ordnance com- 
petition will cost the country; and, what is more unsatisfactory still 
is, that we must look for no better so long as the competition is 
contined to 70-pounders. We are ignoring all that we have learnt 











with so mucl: cost at Shoebury during the last four years; we are | 
literally going back to experiments which were proved to be worth- | 


less now fully three years ago. Until these trials commenced no 
one ever dreamt of seeing a 70-pounder used at Shoebury again. 
Since Sir William’s breech-loader 70-pounder was withdrawn 
from both services it has become an abnormal piece—a calibre 
to which no one expects or wishes we should return; too heavy 
for light work, much too light for the heavy work of smash- 
ing iron frigates, for which, now-a-days, naval guns should 
only be made. Yet, in spite of the tremendous lesson 
the Lord Warden target got from Sir William’s 150-pounder 
the other day ; in spite, too, of the equally conclusive experiment of 
the Kearsarge’s heavy guns on the Alabama, we once more see at 
Shoeburv time and skill and money deliberately lost in bringing 
forward these guns to destroy a Warrior target. What makes this 
more annoying to those who really wish to see this great contest 
have a proportionately valuabls result to the country is that, side by 
side with the 70- pounders on the ground, Sir William has a 150- 


pounder, and Mr. Whitworth has auother ready at Manchester | 


which could be brought to Shoebury ia a week; yet, strange 
as it may seem, it is not intended to make any trial with 
these 150-pounders, which are excluded from the Special 
Committee’s programme altogether. The £40,000 or £50,000 
which this competition will certainly cost the country would 
be well spent if it in any degree helped to bring out clear and 
definite results on a vexed question, in the solution of which every 
reflecting Englishman must be deeply interested. What makes the 
matter more singular still is that both Sir William and Mr. Whit- 
worth are willing that their rival 150-pounders should be tried, and 
each alike agrees in the futility of trying with light 70-pounders to 
pierce the massive target opposite which their guns are now placed. 

Another unpleasant feature, so far as the proper armament of 
eur ships and batteries is concerned, is the apparently illimitable 
nature, in point of time, of the controversy which our authorities 
have undertaken to settle. Sir William and Mr. Whitworth may 
think that the race now lies between their two selves, and that, 
whoever is declared the victor, will be acknowledged to have 
designed the best gun, and thus the question will be set at rest. 
They may be right, or they may be wrong, in this opinion ; but, 
as a matter of fact, it is by no means shared by other inventors. 
Wheu this fresh competition—for it is the second—was allowed 
between Sir William and Mr, Whitworth, other and by no means 
unimportant, artillerists were allowed a trial also. Thus there are 
two committees to decide on rifled guns—one the special com- 
mittee, which, it is hoped, will settle the Armstrong and 
Whitworth rivalry; the other the Ordnance Select Committee, 
which has to choose between the claims of five guns —the 
French rifled cannon, Mr. Bashley Brittain’s system, Mr. Lan- 
caster’s system, and the systems of Mr. Scott and Mr. Jeffereys. 
Each kind of gun has been made at Woolwich, and experiments with 
some of the five have, we believe, actually commenced. The trials 
of these five guns are certain to take a much longer time than the 
trials of the Armstrong and Whitworth, which are not likely to be 
over before October, nor reported on, perhaps, before the end of the 
year. At present nothing is kuown of an authoritative kind of the 
performances of the five guns we have spoken of, but among them 
there are saia to be at least two which can equal, if they do not sur- 
pass, either Armstrong or Whitworth. If tuese promises are sup- 
ported by performances, it follows as a matter of course that the best 
of these five guns will cluim, and be allowed to try, conclusions with 
whichever is victor of the Armstrong or Whitworth. Thus, then, 
about this time twelvemonth we shall begin really to get on the track 
of the best gun, if no better invention, or what is claimed to be a 
better invention, springs up in the interval to insist upon another 
endless trial. In the meantime the supply of rifled guns to the forts 
and fleet stands still, waile all Europe and America are manufac- 
turing them by hundreds. The importance of the time we are now 
losinx way not be remembered if we remain at p2ace—it will never 
be forgotten should we unfortunately become involved in war. 
Rifled guns cannot be manufactured off hand by scores like the cast 





iron rubbish of old; and the worst rifled gun is better than the best | 


smvoth bore ever cast. The most uncompromising partisan of 
Armstrong or Whitworth will always admit that they are both 
admirable guns—the best, certainly, that are known to exist in any 
country. Is it too much then, to ask, in the interest of the puLlic, 


that a certain number, say 100, of 150-pounders on each system | 


should be ordered at once and placed on board the large ships in 
commission, there to be used with the other guns under all 
the varying conditions in temperature, wind, weather, and range 
which an ordinary cruise of six months would be sure to develope ? 
The public who read the marvellous results obtained at Shoebury in 


this competition hug themselves with the idea that all is going | 


well, and that the country possesses an invincible ordnance, This 
is a fatal delusion. It caunot be too strongly impre-sed upon their 
minds that these guns are being tried, not manufactured. War to- 
morrow would fiud this country without any recoguised rifle gun in 
either service, and, what is worse, with no meaus of manulacture 
to supply a fraction of the want in this respect which hostilities 
would instantly call forth, Nothing, in fact, can be more unsatis- 
factory or even more dangerous than the present state of our rifled 
gun question, The old saying of “two stools” would have a fresh 
illustration of its truth in the number of our ships that would come 
to the ground if war broke out suddenly. 


As regards the trials against the armour with the 70-pounders: 
we have already expressed our opinion as to their very unsatisfac- 
tory nature and result. ‘T'wo things, however, they have very con- 
clusively proved, if proof were needed, which are,—first, the 
immense importance and value of Mr. Chalmers’ principle of back- 
ing targets ; and, second, that though there are no soft places in a 
target, there are some which are very much harder than others. 
Singularly enough, as regards Mr, Chalmers’ principle, two shots, 
one from Sir William's shunt gun, and one from Mr. Whitworth’s, 
struck full upon a plate, where it was supported behind by one of 
the horizontal stringers which are used at wide intervals in the 
Warrior plan of building, but which, according to Mr. Chalmers’ 
patent, ought to be used at intervals of about nine inches apart. 
All were astonished to see that these two shots, fired at 50 yards, 
had failed to penetrate to little more than one-third of the depth, 
which on the previous day they had accomplished at 600 yards, 
It was some minutes before this apparent mystery was solved 
by finding that both shots had struck on where, as we 
have said, the plate was supported by one of the stringers 
proposed by Mr. Chalmers, and all on the ground could only look 
with astonishment at this unexpected proof of the value of an in- 
vention which, to this hour, the Admiralty persist in depreciating. 
As to striking upon hard parts, it often happened that the shot 
struck on bolt heads, or just in front of where the plate was sup- 
ported by a main rib, and though, of course, in war there would be 
the same chances to contend against, yet in a trial of this kind the 
widely differing results, according as the shots strike on supported 
or unsupported parts, make it exceedingly difficult to arrive at agood 
general average of the performances ot each gun. Mr, Whitworth 
got a fine result from one of his shells, which went clear through 
the armour plate, and burst in the wooden backing, giving the target 
a great shake, and slightly, but very slightly, bulging the inner 
skin. With one of his shells, also, Sir William got a still finer 
result, drawing the lower plate on which it struck with all its mas- 
sive bolts bodily forward, nearly two inches, knocking off the 
heads of ten of the forty bolts, which fastened all the plates 
of the target, and setting the target itself on fire. This shell shook 
the target more than any which was fired against it. With solid 
shot the result was pretty equal—that is to say, all got more or less 
of their noses through the plate, and some got through it almost 
entirely, except when, as we have said, they happened to hit on 
very hard places. It must be recollected, however, that the small 
sectional area of Mr. Whitworth’s shot has always enabled it to 
penetrate iron ; it is in damaging effect that his solid shot frequently 
fails. The sectional area of the Whitworth is 23°75, of the Arm- 
strong 31°17, and the work to be done in the penetration must be 
taken inversely as the areas, that is if both shot penetrate, say Gin., 
the Armstrong would have done more by reason of its having made 
the larger hole. From this competition against iron Sir William with- 
drew his side wedge breech-loader, and, though it remains to compete 
in other stages, it is, by its withdrawal from the armour contest, vir- 
tually put out of this competition altogether. From its lightness this 
individual breech-loader can effect very little worth speaking of 
against armour, and Sir William perhaps did well in withdrawing 
it, lest its failure might have damaged the reputation of the princi- 
ple of this breech-loading system. This new priuciple of closing 
the breech by powerful wedges of such solidity that it is apparently 
almost impossible to break them, while they fit with such accuracy 
as to slide easily into their places, seems to answer very well up to 
the present. It is most earnestly to be wished that either this or 
some other principle of breech-loading for our heavy guns may be 
discovered by mechanicians, for without some such apparatus the 
use of very heavy ordnance, which seems now absolutely essential 
on board ships, will be attended with the greatest difficulties. In 
the trials for rapid firing made last week, when each gun was 
to fire 120 rounds at a target, this new breech-loader got 
through its work splendidly in 88 minutes, the Whitworth in 
127 minutes, and the shunt gun in 132 minutes. All the guns were 
worked without water, merely dry sponged, and once or twice there 
was some difficulty in getting home the wedges of the breech- 
loader, which were covered with the white dry sulphurous deposit 
of the powder. After it had got through its task a bucket of water 
was thrown into the breech, when all parts instantly worked with 
the most perfect ease. Once during these experiments with the 
heavy guns Mr. Whitworth’s shot jammed in the muzzle, and was 
not got home without great difficulty and the use of a heavy metal 
rammer. ‘This is the first time this has occurred with Mr. Whit- 
worth’s gun ; but on several occasions there has been great difficulty 
in getting home the shot of the shunt-gun, which has only been 
accomplished after continued blows. All these hitches may, in a 
great measure, be said to arise from the trials being conducted with 
dry guns, that is, no wet sponging allowed to remove the fou ing. 
Considering that these guns are intended entirely for the naval ser- 
vice, where, as a matter of course, a bucket of water can always be 
got on shipboard, and where, as a fact, wet sponges are always used, 
it seems curious that the ordnance at Shoebury should not all be 
worked with wet sponges. However, it is indisputable that a gun 
which works well dry will work still easier wet, and so far, there- 
fore, itis not an unfair condition of trial, and, fair or unfair, it is 
applied with the most rigorous impartiality to all, 

During all this week trials will go on with the 70-pounders, for 
range and accuracy. The field guns have now fired nearly 2,500 
rounds each. Impressions taken of their bores last week show no 
perceptible wear, in fact, for war purposes they are all as good as the 
day they came from proof at Woolwich. 


ADAMS’ WHEELS, TYRES, AND AXLES. 

Tus invention is by William Bridges Adams, of No. 4, Holley- 
mount, Hampstead, N.W. As to the improvements in wheels, Fig. 1 
shows a railway wheel or roller formed of cast iron or steel in one 
piece, with a hollow throughout the interior, which is generally of 
one thickness, save at the central bosses and the peripheries, One 
half a shows the external surface, the other half is broken through 
and shows the interior. The peripheries should be chilled or 
hardened. The central bosses c¢ are bored throuzh to a true 


| centre for the axle d to pass through, or they may be bushed with 


One of the most recent stages of the competition with the | 


12-pounder field guns was made with their trails buried in the 


ground, so as to enable the guns to get the enormous elevation of | 


33 deg. Several rouuds were fired, and at this coutest for range 


Mr.’ Whitworth gained a most clear victory, as, indeed, in the | 


matter of range, he has throughout been more or less ahead of the 
shunt gun. This, indeed, was to be expected, from the much smaller 
circular area, and therefore diminished resistance, of his shot. But 
what at trials of 6, 8, or 10 deg. had at most only been 400 yards, 
at 33 deg. rose to a formidable gain. In rough numbers Mr. Whit- 
Worth averaged the immense range of 8,800 yards, or a little short 
of five miles, and Sir William’s shunt gun averaged about 6,700 yards, 
or short of four miles—an increase of range to Mr. Whitworth of 
nearly amile and a quarter. Even if we call it only a mile, this is 
& Most important advantage. : 
rarely, 


addition to other quaiifications, is in rapge by so much the better 
gun; and unless the committee consider that what is gained in 
superiority of range by diminished area of shot is lost in efficiency 


48 @ shell gun, this victory of Mr. Whitworth’ i ious 
in their dévision, y worth’'s must weigh seriously 


, It may be said that field guns are | 
if ever, wanted to be used at this elevation, which is true | 
enough; but it is equally true that the gun which possesses it, in | 


brass or steel. The axle may be a {fixture in pedestals to the springs 
or frame, or in improved axle guides, or it may revolve as usual 
in the ordinary boxes or in the improved axle boxes, in which 
case there will be two revolutions, one of the wheel or roller round 
the axle, and the other of the axle in the boxes. The hollow of 
the wheel or roller is filled with oil or other lubricant from the 
holes e, e, to the level of the lower side of the axle, and which 
washes round it as the wheel revolves, conveying it to the bearings 
of the wheel, but it will not be wasted, as the axle presses ou the 
lower side of the opening, and stops the leak, and the oil falls into 
the enlarged hollow below the axle. The general thickness of the 
metal of the wheel is from three-eighths to three-quarters of ap inch, 
except at the boss and periphery, which are made thicker. Fig. 2 
shows one half of a similar pair of wheels, which are divided across 
the central tube, and provided with flanges a, b, between which 
passes a bolt c, with screws and nuts d, d, projecting from a central 
ring, through which the axle passes. A collar e, e, divided into two 
halves, clips over the flanges a and 8, and is secured by the nuts 
keeping the two wheels together to the gauge of the rails, and the 
wheels will be true wheels revolving round the axle independently 
of each other. And instead of connecting the wheels together by a 
central clip they may simply abut together, being confined by the end 
boxes or guides to the axle, which is secured to the boxes by end 
nuts, or through bolts or stud bolts either revolving or fixed, the 
wheel hollows being bushed with metal wholly or partially, or being 
formed with solid bearings, Fig. 3 shows a similar wheel, the in- 
terior shown in section, on which the casting of tough metal is pro- 
longed into a bearing or journal at a for the wheel to revolve in au axle 
box, and thus dispense with a separate axle. Fig. 4 shows how a 
pair of wheels may be connected together by flanges and bolts at 
a, b, to form a single roller, the castings bemg in two ports, and 
turned to a fit in the lathe to the exact gauge, one balf being lipped 





into the other. Fig. 5 shows a wheel, which may be either sepiwate 
or formed into one roller, as before described at Fig. 1, the wheel 
being of any kind, cast or wrought metal, disc, or spoke, or weoden 
frames, or bodies. To connect the wheels to form a roller thi y are 
fixed together by a hollow tube of cast or wrought iron a, wiich 
may be straight or larger in the middle as the dotted lines o, a, 
Fig. 5°, or have hollow bulbs for oil. At the ends of the tubo 
are inserted bushes of brass or other metal 4, on which the axle c 
revolves, or the wheels revolve round it. At d, Fig. 5, the axlois 
shown reduced in diameier to suit an ordinary axle box. 
Fig. 5® shows the axle carried through the full diameter, and it 
enters a box or bearing e, seen on end section at Fig. 5. It is 
retained in this body by pins 7, /, 4, 4, 4 4, which pass down 
a groove turned near the end of the axle, and which pins 
may also serve as spring fasteners. The wheel tube @ projects 
from the wheel face, and passes over the end of this box, which it 
encloses, leaving space for end play g. The brass bush 6 serves as 
a stopper round the axle to retain the oil in the space between the 
axle and the tube aud prevent waste, and as the wheel revolves 
the oil will pass to the bearing in the wheel, and thence along 
the axle to the bearing in the axle box. The oil pins for admitting 
the lubricant are shown at A, A, with a screw and leather washer, aud 
this box may be lined with sheet steel or other metal, revolving or 
fixed. Fig. 5° shows an arrangement in which the tube serves also 
for the axle bearing, dispensing with the solid axle. a is the boss 
of the wheel ; }, the tube, which is plugged up at the end ¢ to hold 
the oil, and with a coned orifice to allow it to escape into the box d, 
an oil pan e admitting the oil, To prevent the oil from wasting at 
the back of the box, a half collar f, pressed up to the axle by a 
spring g, and acting like a sphincter muscle, is applied, passing into 
a groove of the box A, Fig. 5¢ shows ap arrangement for casting 
the wheel bosses in one with the connecting tube. a is the tube and 
boss; 6, b, are portions of a wood wheel; c is a front flange bolted 
to the boss through the wheel to hold it firm; d is a bush of brass or 
other metal to revolve round the axle. 

As to the improvement in tyres, to permit them to revolve 
on the wheel so as to give the roller wheel the effect of arsi 
of independent wheels, Fig. 6 shows the wheel a, formed with a 
circular lip 6 to lie in a groove of the tyre c; the tyre tits the wheel 
loosely, not being shrunk on, or two grooves miy be forme’ 
opposite each other in the wheel and tyre front rib, with a loose 
tongueentering both. Ina groove at ‘he baek of the tyre d is sprung 
in a ring of steel or iron ¢, with a di gonal cut across it to permit 
compression, ora key in an opening,»nd thus the whcel is prevented 
from coming out of the tyre, though it can revolve within it. Fig. 7 
shows a similar arrangement, with the wheel lapping ov r the tyre 
lip ata, and with screws passing through the wheel at ihe back 6, 
and into a wedge-form loop c, which works like a washyr in a rebate 
of the tyra at the back, and keeps the wheei in position, though free 
to move round, Fig 8 shows the tyre and wheel of the same width, 
but the tyre has a central groove, in which lies a ring of steel or 
other metal a. Screws 6 are passed through the wheel into this 
ring, which is cut into as many pieces as there are screws, aud 
serving as a tongue, avd keeping the wheel in position. And the 
screws may be dispensed with by making grooves both in whee: aud 
tyre, one deeper than the other, so as to contain the ring, which 
will spring half into the other groove when the wheel is slid in, 
Fig. 9 shows a similar arrangement to Fig. 6, except that the point 
lip is on the tyre, and a groove in the wheel rim. Il'ig. 10 shows a 
ribbed ring or washer of steel or other metal @ between 
the wheel and tyre, with a front lip 6 on the tyre in a groove of the 
wheel, It is retained in position by a double-lipped ring c, fitting 
grooves of the wheel and tyre, with a plain ring d driven 
behind it to hold it in contact. Fig. 11 shows a similar washer 
ring a between wheel and tyre, but the front lip of the tyre } is of 
dovetail form, aud the back is secured by a doublo-ribbed ring, the 
inner rib of which c is at a right angle to the face of the ring, and 
the outer rib d is a cone, which being driven into a coned groove of 
the tyre, either hot or cold, wiil become, as it were, a part of the 
tyre, leaving the wheel free to revolve. Fig. 12 shows a disc wheel 
of cast metal a, with a rim of less breadth than tho tyre; a groove is 
cut round the wheel sufficiently deep to contain a steel ring b, and 
when the wheel is placed in the tyre the ring expands into the 
groove of the tyre, holding both wheel and tyre together ; and the 
tyres may be slightly hollowed or rounded on the internal periphery, 
and the wheels made to fit them, the tyres being slightly warmed 
to admit them, and the wheel always treading below will be very 
secure. 

As to the improvements in spring tyres, for the purpose of enablin 
the tyres to revolve round the wheel, aud also to rock laterally au 
vertically to fit the rail; and in the case of driving wheels to flatten 
on their peripheries to obtain increased adhesion, Fig. 13 shows a 
tyre a, with a deep front rib 6 and a shallow back ribe. The spring d 
is parallel in thickuess at the centre for a small part of the width, 
and tapers off laterally to the edges. The tyre is hollow below ate, 
and the wheel, which may be a true cylinder at the periphery f, 
rests on the centre of the spring, kept in position by the ring g, 
which is sprung in like those before described at Fig. 6. Fig. 14 
shows a similar wheel with an edge-tapered spring a, but the spring 
is hollowed next the tyre, and the tyre and wheel are both flat 
across, Fig. 15 shows a similar arrangement with a lighter spring 
a, and flat bearings at the edges 5, b. Fig. 16 shows a similar spring 
a fitted against the rib and ring, with square edges. Fig. 17 showsa 
spring @ tapered both inside and outside, from the middie to the 
edges, in curved lines, and overlying a hollow in the tyre, the back 
ring 6 being grooved into the tyre. Fig. 18 shows a spring a of 
parallel thickness, curved inside and outside, and abutted at the 
edges against the rib and ring, and in this mode the strength of the 
spring 1s increased in the centre, as though it were tapered, and 
it can be applied between flat surfaces. Fig. 19 shows # similar 
spring, but edge-tapered, and with squared edges; and the front 
rib of the tyre a has a lip overhanging a lip of the wheel }, and the 
back ring c is inserted in a groove. Fig, 20 shows a curved sprivg 
a with squared edges between shallow ribs in the tyre 4, 6. 
The wheel has a hollow c in the periphery, and it is pressed 
in with great force till it enters and fixes itself in the curved 
spring centre rib which fits the hollow. Fig. 21 is a similar arrange- 
ment, with a squared rib on the inside of the spring a. Fig. 22 
shows a tyre a with a deep front rib 6, and a shallow back mb ¢, 
The spring d is rolled flat in the inside and curved or tapered on the 
outside from the middle to the edges, as shown at I’ig. 224. Under- 
neath or round the spring is a hollow in the tyre ¢, and the peri- 
phery of the wheel /is curved across the face. ‘To apply these tyres 
the spring is put in position in the tyre, which is heated to a biack 
heat or a little more, so as not to spoil the temper of the spring, and 
the wheel being slid in, the tyre contracts ana the spring is torced 
to acurvature inside as well as out, so that the wheel would be 
retained in position even without the back ring g. And these springs 
prevent the tyres from elougating or increasing their diameters in 
use by reason of their elastic resilience. Fig 22° shows, in section, 
an arrangement for substituting a hoop of wood for the hoop of steel 
between the wheel and tyre, a is the tyre; b, the hoop of wood; ¢, 
the wheel; d, a bolt and nut, the bolt passing through the wood, aud 
the head and nut clipping the wheel and the rebated edge of the 
tyre with or without washers. ‘The wood may be slightly inclined 
to force the wheel in, the tyre being cold; or the tyre may be 
black-heated and shrunk on, and the hoops of metal may be placed 
on each side the wood to prevent wear on moving round, Fig. 23 
shows an arrangement whereby the peripheries of wheel tyres may 
be brought into contact for the purpose of coupling them together 
with sutticient adhesion to give more driving power on rails by the 
mode of applying them, @ is the tyre ofa driving whe 1 which b arson 
the rail, the flange of which is lormed, by preference, into a salient 
augular sectiop, more or less acute; 6, c, is the tyre of an upper 
wheel, which rests on it at d, and is provided with a re-entrant 
angle fitting the salient angle of the lower wheel, having a space e 
between the other portions of the tyres. The tyres are applied to 


the wheels, as shown at Fig. 8, by screws passing through the 
wheel into ribs or hoops working in central grooves, with the 
difference that the grooves are wider than the ribs, and permit not 
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only a movement round the periphery, but also a lateral sliding to 
either side of a quarter to balf an inch, so as to make sure of contact 
between the salient and re-entrant angles. And this application 
rmits the driving connection of two or more wheels of differing 
iameters. Fig. 23¢ shows the mode of obtaining increased ad- 
hesion between these tyres and the rail. a is the salient flange of 
the tyre; 4, the re-entrant flange of the rail formed to receive it; 
cshows the central rib for keeping the tyre in position, with the 
lateral spaces in the groove d, d. for side play. The dotted lines 
indicate the trailing wheels, which pass freely along the rail 
ve, being of a smaller section than the angular flanges of the 
rivers. Fig. 24 shows a spring tyre, with angular flanges, and 
= of a wheel similar to Fig. 16, but with the difference that it 
lateral play for the tyre. The dotted lines e, indicate the trailing 
tyres. Butas this great adhesion is chiefly needed for very steep 
ascents or heavy loads the ordinary rail may be used on levels as 
indicated by the dotted lines /; and these angular flanges and re- 
entrant angles may be varied to any other eection to obtain “ bite.” 
Fig. 25 shows on plan a wheel and part of an axle with one of the 
improved radial axle-boxes, showing the mode of applying it to the 
horn plates of a railway carriage frame having outside bearings. 
a is the wheel; 4, the axle ; c, the radial box, the radius of which is 
struck in two concentric lines d,d, from a central point in the 
central line of the carriage frame, four feet from the centre of the 
axle ; ¢, ¢, is the carriage frame; f, f, double horn plates, between 
which are bolted cast facings g, g, struck in two concentric lines 
corresponding to the box A, h; h, A, are rollers in the box top for the 
spring shoe to rest on and permit free motion of the box beneath the 
spring, which may be held vertically between the horn plates. The 
axle has a centre collar, indicated by the dotted lines, to keep the 
box in position, moving with the wheels by the action of the flanges 
against the rails. Fig. 25¢ shows a section through the centre of 
the box. a, is the brass bearing ; }, the axle; c, a metal box fitting 
close below the axle, and sliding up the brass bearing sides, held in 
contact by a spring or springs d, which serves a purpose analogous 
to a sphincter muscle in the animal body. This box ¢ contains oil, 
in which the lower side of the axle dips, and it may have floating 
rollers of tight metal or wood e, e, or fibrous matter, to help it and 
prevent splashing. Fig. 25° shows a longitudinal section of the 
same box through the centre, with the same letters of reference ; 
j shows the oil feed. The front of the box is open at g, to admit 
the oi! cup and spring. For engines, the curvilinear surfaces of the 
boxes and guides are planed in order that they may fit accurately and 
work truly ; but for carriages and wagons, whereiu it may be desir- 
able to avoid this cost, inaccuracies in the curved form of the castings 
are provided for by permitting analogous curvilinear movement in 
the rings or brasses, Fig. 26 shows one mode of doing this. 
The casting is a section of the box cut horizontally, to show tie form 
of the brass, which has two circular vertical sides a, a, fitting a cor- 
responding cavity on the box, and enabling the brass to turn as on a 
pivot, lateral movement being provided for at b, 6, }, b. Fig. 26 
shows the axle c, and a section through the brass bearing; and in 
this mode any misfit of the curved surfaces may be compensated for. 
Fig. 27 shows another mode, in which the ends of the bearing brass 
are formed into curves at a, a, a, a, sliding round in grooves of the 
box, provision being made for movement 3, b, b, b, and ¢, c, ¢, ¢. 
. 27¢ shows the Sects brass a,a, and the axlec. Fig. 28 


shows another mode, the bearing brass being provided with a 
central pivot at a, with room for sliding movement at 5, d, b, , and 
c,c. Fig. 28¢ shows the bearing brass, a being the pivot of the axle 
and e the oil feed hole, and the bearing brass may be dispensed with 
when the axle does not revolve in the radial box, which then serves 
only as a guide ; the wheels revolving round the axle, and the top of the 
axle being flattened where the box rests on it, so as to permit swivel- 
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ling movement to compensate for irregularities in the radial curves of 
the box ; and the axle may be confined to the guide box by a pin or 
screw passing through the box topinto or through the axle, permit- 
ting the swivelling movement, as shown at Figs. 29 and 29. Fig. 
20 shows a mode in which the bearing brass indicated by dotted 
lines is made to move in concentric curved lines in a wrought or 
cast iron frame a, a, which frame works vertically on the ordinary 
horn plates in grooves 5, b, and supports the bearing spring of the 
engine or vehicle; c is the axle; d, d,the bearing brass, shown by 
dotted lines ; Fig. 30e shows it in central cross section, a being the 
axle; d, the central web of the bearing brass. Fig. 31 shows 
another mode of constructing the radial boxes, so as to 
dispense with horn plates. It is a section through the centre 
transversely to the axle. A is the box; B, the eover, which 
has on ita projecting dovetail a, formed in a radial curve, the centre 


behind the centre of the axle. A corresponding dovetail is formed 
on the top of the box A, as shown by dotted curved lines at 
Fig. 31¢. ¢,c, is the axle; d, the pipe of the box for the axle to 
enter, which may project against the face of the wheel, so that if 
the axle be intended to revolve in the box the lubricant will pass 
from the wheel to the box, the axle being prevented from length- 
long movement in the box by a groove round the end, and pins to 
work against ; or the axle may be fixed asin Figs 29 and 29%, And 
by the dovetail arrangement, the metal being of malleable cast iron 
or of steel, the wheels will be securely attached to the vehicle as by 
ordinary horn plates; and all these boxes before described may be 
arranged to slide laterally at right angles to the frame for application 
to central wheels, as well as in curved lines for end wheels. In 
Fig. 31 the axle is shown kept in longitudinal position in the 
box by a cross bolt 7, which passes into a circular groove turned 
near the axle end. And instead of the central grooved dovetail, 
dovetails or overlaps may be formed in radial lines at the ends to 
keep the box and cover together, working truly in con- 
centric circles, dispensing with horn plates; and the cover B 
is bolted by countersunk bolts g, g, g, g, to the frame of 
the carriage or wagon, with india-rubber between as A, 
Fig. 32 shows in plan a mode of applying the radial boxes 
to the axles inside and outside the wheels, and to two sets of 
wheels at once, the concentric radii struck from one centre. a, a, 4a, a, 
are the wheels; 0b, 6, the axles; c, c, c, c, the inner axle boxes; 
d, d, d, d, the outer boxes; and though the curves are shown all 
struck from one centre, each pair of wheels may have the curves of 
the boxes struck from separate centres. The length of the radius 
may, of course, vary, but it it is found that a length is that of the 
distance between the wheels, as this causes the axle to make a 
forward movement approximate to the lateral movement. Fig. 33 
shows a tubular bearing for an axle box, capable of being changed 
four times as the inner surface wears, and with an axle hollow at 
the ends, or which may be hollow all through, to contain oil. It 
is shown in cross section at Fig. 33+, the letters of reference being 
the same in each figure. a, a, show the hollow on the axle 3, 4; 
the tubular bearing showing four longitudinal hollows outside, 
ce, ¢, c, d, on the lower one of which is driven a key d to secure it, 
the upper part being rebated into the box to prevent end motion ; 
e is a plug screwed on to the end of the tube to make it tight and 
hold the oil; f is a half collar held up to the axle by a spring in a 
groove of the tubular bearing to prevent oi! leaking out below the 
axle at the back, acting like a sphincter muscle; 4 is the oil feed 
hole. When one of the inner surfaces wears, the key d is drawn 
out, and the tubular bearing is turned round one quarter and the 
key d is replaced. And the tubular bearing may be formed of 
brass, gun metal, or steel, or any other desirable substance. Mr. 
Adams has several of these improvements in successful work. 








of which is the longitudinal centre of the vehicle, four feet | 
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Borer Exrriosion 1n Cornwatt.—On Sunday week a fearful exe 
plosion of two steam boilers occurred at Camborne Vean Mine, 
Grose’s engine is a pumping engine, of 60-in. cylinder, the steam 
for working which was generated in two boilers, which were old 
and worn very thin in the bottom; at the time of the disaster the 
steam stood at 30 lb. to the inch, when a plate in the upper part 
of the boiler suddenly gave way, forcing the boiler from its place, 
and raising one end almost perpendicularly through the roof, at 
the same time carrying away the steam pipe connected with the 
other boiler, from which a plate was violently ripped, causing a 
second explosion. The walls of the boiler house were completely 
levelled by the shock, and the débris of the roof, &., lay scat- 
tered in the surrounding fields. It was fortunate that the explosion 
took place in the night, as the place was used as a “dry” for the 
miners’ clothes, and several persons are generally in the house in the 
day time. The engineman had been in the boiler house a few 
minutes before, when all appeared to be right. 

Tue Tix-Piate Trape.—On \WVednesday a general meeting of the 
members of the trade was held at Gloucester, and out of the thirty- 
four or thirty-five makers no less than twenty-seven were either 
present or represented. Mr. Woodruffe, of the Machen Works, 
Monmouthshire, occupied the chair, and a considerable discussion 
took place as to the present position and future prospects of the 
trade. The reduction in the price of tin and the slight decline in 
iron enabled makers, it was said, to quote lower prices to some ex- 
tent. The American tariff was the principal point of interest re- 
ferred to, and a general opinion was expressed that, instead of a re- 
duction in the tariff, the probabilities were that it would be virtually 
increased by the ed valorem principle being abandoned, and quite 
a different and a less advantageous system adopted of charging the 
duty. Upon the whole, the trade was reported to be not in quite so 
good a state as at the time of the last meeting, although there was 
no room to complain, taking into consideration the troubles in Ame- 
rica, the high rate of discount, and other matters.— Colliery Guardian. 

raFric Recerrts.—The traffic receipts of railways iu the United 
Kingdom amounted for the week ending the 2nd of July, on 11,508 
miles, to £666,565, and for the corresponding week of last year, on 
10,906 miles, to £611,769, showing an increase of 4)2 miles, and of 
£54,796 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 7,764 miles, to £533,404, 
and for the corresponding week of 1863, on 7,611 miles, to £490,080, 
showing an increase of 153 miles and £43,324 in the receipts, The 
increase on the Caledonian amounted to £2274; on the Great 
Eastern to £2,657; on the Great Northern to £4,860; on the Great 
Western to £3,522; on the Lancashire and Yorkshire to £4,210; on 
the London and North-Western to £8,261; on the London and 
South-Western to £947; on the Manchester, Sheffield, and Lin- 
colnshire to £1,747; on the Midland to £4,039; on the North 
British to £657; on the North-Eastern to £10,795; and on the 
South-Eastern to £418—total £44,388. But from this must bs 
deducted £937, the decrease on the Great Southern and Western, 
and £127 on the London and Brighton, leaving the increase as above, 
£43,324. ‘I'he goods aud mineral traffic on those lines amounted to 
£255,202, and for the corresponding week of 1863 to £22,266, 
showing an increase of £29,936. The receipts for passengers, 
parcels, &c., amounted to £278,202, against £264,814, showing an 
increase of £13,388. The traffic receipts on 63 other lines amounted, 
on 3,544 miles, to £133,161, and for the corresponding week of last 
year, on 3,295 miles, to £121,689, showing an increase of 249 miles 
and of 11,472 in the receipts. fhe total receipts of the past week 
show an increase of £6,161 ‘as compared .with those of the pre- 
ceding week, ending the 25th of June, and as compared with the 
corresponding week of last year a considerable increase in the traffic 
of the country. 
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Tus invention, by W. D. Richards, of Boston, U.S., relates 
to several improvements in caloric or heated air engines, intended 
to do away with the many objections to those engines known as 
Stirlings’ and Ericcson’s caloric or heated air engines. 

One of the improvements consists in making the walls of the fur- 
nace hollow, with projections into the space, for the purpose of 
increasing the heated surface when these projections are tubular, or 
take the form of depressions from the inner boundary of the fur- 
nace, and when the parts are arranged so as to leave spaces in the 
walls connected with each other, as to compel all the air ertering 
these spaces to come into contact with the increased surface caused 
by these projections. 

Also in a new method of regulating the speed of such engines by 
forming a communication between the air pump and the cylinder 
in such a manner that, when the engine moves above its normal 
rate of speed, the regulator, by its action on a valve in the passage 
between the air pump and the hot air cylinder, operates to let all or 
a portion of the cold air into the cylinder direct from the air pump, 
thus supplying the space left by the movement of the engine piston 
with cold air, instead of wasting generated caloric by allowing the 
heated air to blow off while its entrance into the engine cylinder is 
throttled (as is usual in other engines), and instead also of allowing 
the compressed air to be blown off, which is often done in other 
engines of like character. 

Also in arranging of a single valve in the passage between the 
furnace and air pump; that by a change in the position of the valve 
the supply of air from the pump may be made to pass entirely 
through the grate and fuel, or entirely into the furnace above the 
fuel, first passing to be heated through the hollow spaces (before 
mentioned) in the walls of the furnace, or partially in both ways, as 
may be required. 

Also the arrangement witbin one common passage of one valve 
connected with the regulator for the purposes before referred to, and 
of another valve used, as before mentioned, to determiue in, what 
proportion air shall be supplied under or above the fuel. 

Also another important improvement in this class of engines is to 
elongate the piston down into the lower part of the cylinder (which 
may be termed a trunk piston), for the purpose of obtaining a longer 
connecting rod, as also in the peculiar conformation of that part of 
the piston where the packing is seated, whereby the piston and 
cylinder may be lubricated with steam or water. 

Also in the peculiar arrangement by which direct conduction of 
heat from the lower portion of the cylinder to the upper portion is 
checked, keeping the upper portion cool where the packing works, 
and the lower portion hot, soas not to diminish the temperature and 
consequent pressure of the impelling medium. 

Also in so arranging and combining the vale seats of chambers 
and passages with the lower portion of the cylinder, that they form 
on integral portion thereof, avoiding the necessity heretofore 
existing of separate parts; access can be had to the valves in the 
most convenient manner. 

Other and important improvements in caloric or heated air engines 
coxsist in attaching the pump cylinder to the working piston of 
t.e air engine, and the employment of a stationary compressing 
piston ; the great object being to employ the weight of the cylinder 
to aid the working piston in its downward or return stroke (the 
engine being single acting), and the air only operating to produce 
the upward stroke; there is also a certain arrangement of the induc- 
tion and eduction valves and valve chest of the working cylinder. 





Another improvement in caloric or heated air engines is in the 
mode of regulating them to prevent excess of speed, and is effected 
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by so connecting the regulator with the valve that it opens the valve 
and reduces the impelling pressure by permitting more or less of the 
expanded air and gases to escape past the said valve. When the 
speed of the engine is reduced the regulator again operates to close 
the valve, thus preventing further escape of the expanded air and 
gases ; this arrangement, while it measurably answers its purpose, is 
defective, inasmuch as a portion of the generated caloric is lost ; it 
also affords no means of bringing the engine to its speed again 
should it fall below in consequence of having to perform an increase 
of work. 

The chief object of the invention is to regulate heated air 
engines without waste of the generated caloric, and in such a manner 
that the act of reducing of excessive speed shall afford the means of 
increased dimivished speed. 

Another important improvemen: in caloric or heated air engines 
is in the case of steam in connection and combination with such 
engines, the steam being obtained from any ordinary steam bviler. 

Also in the introduction of steam into the furnace of caloric or 
heated air engines, bringing the steam into immediate contact with 
the incandescent fuel for the purpose of decomposing it into its 
original elements, mingling the steam with the compressed heated 
air and gaseous products of combustion within the furnace. 

Also in utilising the exhaust heat of a caloric or heated air engine 
by passing the exhausted air through any ordinary steam boiler. 

Fig. 1 is a side elevation of a heated air engine; Fig. 2, a vertical 
cross section taken in the line z, z, seen in Figs, 1 and 3, and look- 
ing toward the furnace; Fig. 3 is a horizontal section taken in the 
line y, y, seen in Figs. 1 and 2; Figs. 4, 5, and 6, are respectively 
elevations and a plan of the lower part of the cylinder with valve, 
chambers, seats, and passages; Fig. 7 is a vertical section taken 
through the furnace; Fig. 8 is an elevation of the whole of the 

iston. 
i A is a casing or base around the furnace, and enclosing also the 
lower portion } of the cylinder, all of the space in the base unoccu- 
pied by these parts, and by the necessary passages, conduits, or 
pipes, being filled with non-conducting material. 

The furnace, which is represented in Figs. 3 and 7, has a grate made 
of two plates of iron kept as under and held inte contact by tubes, 
these forming the spaces through which air forced under the grate 
passes to and through the fuel supporting combustion. The sides 
and top of the furnace are made thick, but hollow, with depressions 
from the inside of the furnace extending into the hollow space of the 
walls; these depressions or tubes, closed at one end, are marked c, 
and the spaces in the walls of the furnace are marked d. These spaces 
and the spaces between the grate plates communicate with each 
other in such a way that when air is forced between the plates form- 
ing the grate it will pass from thence into the space in and up one 
of the turnace sides, from there down the spaces in the ends, from 
there up the space in the other side of the furnace, from which, 
through proper openings, it debouches into the upper part of the 
furnace, and being heated in its passage by contact with the 
extended surface over which it has passed, it mingles with the heated 
air and other products of combustion in the furnace, and with them 
becomes the impelling medium, which, through a proper opening in 
the furnace and conduit, is conducted to the opening e in 6, which 
enters the chamber 7 of the inlet valve. 

In the construction of the air pump there is nothing novel, it 
being worked direct from the main shaft and discharges into the 
passage g, in which are located the two way valvesh andi. The valve h 
is connected in any well-known manner (not shown) with the engine, 
regulator, or governor, also not shown, which so acts as to keep 
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the valve in the position shown, so long as the engine runs at or 
below its normal speed, thus letting air pass from the pump along 
the passage g to the valve i, from whence its course will be 
scribed; but when the engine runs above its proper speed the 
regulator or governor changes the position of the ve h, so that 
the part of the passage g leading towards i is closed, and free com- 
munication is established between the pump and the engine cylinder 
through the pipe j, which terminates in the inlet valve chambers /, 
and by the admission of cold air into the engine cylinder from the 
pump the entrance of the impelling medium from the furnace is in 
some degree checked, and the speed of the engine is lessened, which 
causes the governor or regulator to act to the place of the valveh 
and the position, as shown in Fig. 3. The air, being in this way 
prevented from flowing along j, proceeds through g to the valve 4, 
which is a distributing valve, and acts by its position to cause the 
air from the pump to flow through the pipe & to the space under the 
grate, from whence it passes through the tubular openings of the 
grate up through the fuel to urge combustion ; or the valve ¢ may 
be so turned by hand as to shut off the air from passing through & 
and to compel it to enter the pipe J, by which it is discharged into 
the space in the walls of the furnace, and thence by the route 
previously described it escapes into the combustion chamber; or the 
valve i may be so turned by hand as to leave the passages & and J 
partly open, so that part of the air may be dischurged below the 
grate and part above it into the furnace. 

In some heated air engines heretofore constructed, the upper or 
packed part of the piston, which fills the upper bored or finished 
part m of the cylinder, is substantially made of cast iron, or other- 
wise suitably formed, so that the piston or connecting rods can be 
so firmly connected as to withstand the strain brought upon them, 
and attached to the bottom of this part the -— it being made 
of light sheet’ iron or other metal, and usually filled with some 
suitable non-conducting substance, this part nearly filling the 
lower part b of the cylinder, when the piston is at the end of its 
down stroke. Now, in order to lessen the height of the engine, to 
render it more compact, and to increase the length of the connectin 
rod, the upper rigid cast portion of the piston is extended down 5 
so there is but little svace left between it and the thin casing, which 
makes the outside of the piston extension. 

In Fig. 2, n shows the upper part of the packed piston, but instead 
of having a plate or disc at its bottom, to which the connecting rod 
is jointed, there is an extension o protruding downward, within 
and tothe bottom of which the connecting rod is journalled. This 
extension o is surrounded by a thin casing p, and the 
between o and p may be filled by any suitable non-conductor. The 
upper part n of the piston is provided with a metallic packing ring 
or rings, which may be made in the manner of any known metallic 
packing for cylinders. In the rear of this packing there is a groove 
formed in the piston at g, which, by means of a rubber pipe or of a 
metallic pipe with telescopic slides fixed to the passage at 1, it is 
supplied with water or steam, which, finding its way through 
apertures formed in the packing rings, lubricates the surface of the 
piston and also of the cylinder as the piston is moved within it. As 
the lower part of the cylinder receives most heat in the action 
the engine, and as the upper part only has the pete fitted tightly 
therein, it is necessary to keep the part 5 as cold as possible, and to 
that end he prevents, in a great measure, transmission of heat by 
conduction from the lower to the upper part of the cylinder as 
follows :— Between the part 4 and its base flange a curvature s is in- 
troduced in the casing, as shown in Figs. 1 and 2, so that within 
the space enclosed by m at the curvature s, and on the plate ¢, cover- 
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ing the bed or case a, there is afforded room for the interposition of 


any known material as a non-couductor, Thisand the fact that the | 
top flinge of the lower part of the cylinder extends outward under | 


the plate ¢ only as far as the space for the non-conductor, practically 
limits to the minimum amount of conduction of heat from 5 to m. 
To avoid the troubles arising from joints liable to leak, and from 
expansion and contraction consequent on change of tempera- 
ture, the valve chambers f and v, valve seats, induction 
and eduction pipes or passages w and z, are made integral with the 
lower part 6 of the cylinder, with the chambers / and v open at the 
end of the part b, and terminating flush with, or in the same plane 


with, the flange of 5, so that by facing off the flanges of b and m, | 


and both surfaces of ¢, the joints between these parts can be cheaply 
and well made, while, at the same time, b can expand freely down- 
ward (the non-conducting filling being so arranged as to permit 
this), and m upwards; the valves and seats can be easily reached 
for repairs by the removal of the covers uw. By arranging dampers 
or valves (so that at will) the heated air can be shut off in the hollow 
walls of the furnace from entering the combustion chamber, for the 

urpose of supplying the engine with an impelling medium, in the 
te of the heated air from the said hollow walls, whenever it is 
necessary to open the combustion chamber to supply fuel upon the 


grate, +o that the engine can be kept in motion while so supplying | 


the fuel by means of the heat stored up in the furnace walls, and 
thus render unvecessary the valvular arrangement bow in use for 
supplying fuel to air-tight fire boxes, when the engine is in motion. 
The valves can be worked by any of the well-known methods for 
moving of valves. ? : 

Fig 9 is a vertical section of a caloric or heated air engine, with 
other of the improvements; Fig. 10 is a plan of the same partly in 
section; Fig. 11 is a front view of the interior of the chest which 
contains the induction and eduction valves of the working cylinder. 

A is the working cylinder arranged in an upright position, 
having its lower part inserted into and surrounded by an air heat- 
inj, chamber B, which also surrounds and incloses the furnace C; 
this cylinder is open at the top. D is the working piston fitted to 
the diameter of the cylinder A, provided with suitable packing, and 
having secured to its upper side and concentric with it the pump 
cylinder P. The piston D is made hollow, and the cavity a in its 
interior has free communication with the interior of the pump 
cylinder P, provided by opening 8, S!, shown in Fig. 9. ‘The 
piston is provided with a valve e, at the top (opening downward and 
inward from the atmosphere to its cavity a. E is the pump piston, 
having for its piston rod # portion of the pipe F, which is counccted 
with the air heating chamber B, to supply air thereto. This pipe is 
fiticd to the tight cover of the pump cylinder with a stuffing box 
G. his cover is furnished with a valve 6, opening downwards or 
inward from the atmosphere. The stationary pump piston E 
is hollow, and its internal cavity is always in communication with 
the pipe F. This piston has an inverted valve c, in its top surface 
opening downward .nd into the internal cavity of the piston, 
the valve d,in its !ottom surface openivg upward and also 
into the internal cavity of the piston. H is the valve chest 
containing the induction valve 1 for the induction of the compressed 
and heated air from t.« urnace C into the lower part of the working 
cylinder A, and the ed) tion valve J for the escape of the exhausted 
air from the cylinder to the atmosphere, The air from the furnace 
is conducted to the valve chest by a pipe M, and the exhausted air 
leaves the valve chest by a pipe J. The valves I and J may be 
operated on by any suitable mechanism, such as is employed for 
working the induction and eduction valves of steam engines. By 
the attachment of the pump cylinder to the working piston the 
weight of the cylinder is made to assist in producing the downward 
stroke of the piston, aud by that means the patentee succeeds in 
obtaining in air engines a more uniform development of power 
throughout the revolution of the shaft. The operation of the 
two pistons, and the several valves applied in connection with 
them, is as follows:—In the downward movement of the work- 
ing piston D the valves 6 and d are closed and ¢ and e are 
open, and the air with which the part of the pump cylinder above 
its piston E has been previously filled, is compressed and forced through 
the valve ec, the pump piston E, and pipe F into the chamber B, 
and thence through the openings m, m, into the furnace c, while the 
pump cylinder is filled below the piston with fresh air entering 
through the valve e. 

In the upward movement of the piston D, produced by the ex- 
pansion of heated air admitted to the cylinder A from the furnace 
through the pipe M and valve I, the valves 6 and d are open and c 
and e closed, as represented in Fig, 1, and the air with which the 
pump cylinder E has beeu filled below its piston P is forced through 
the valve d, the piston Ey, and pipe F into the chamber B, and fur- 
nace UO, while tresh air enters the pump cylinder E above its piston 
P through the valve 4, The pump is thus double acting, operating 
both in the upward and downward stroke of the working piston 
D, which may be made to produce a rotary movement of the crank 
shaft L by anv suitable connections. Figure 1 represents the con- 
nection with the crauk as being made by a forked rocking beam N 
and rods O and V. he arrangement of the valve chest H and 
valves I, J, to afford convenience for getting at the valves is illus- 
trated in Figs. 2 and 3. ‘These valves are what is termed puppet 
valves, and the chest is divided into four compartments 3, i}, and 
Jj, j', the compartment ¢, having the induction pipe M attached, and 
being always in communication with the furnace or air heating 
chamber; the compartment 7, having the exhaust pipe J! attached, 
and the two lower compartments ?! and j', both communicating with 
the cylinder. The induction valve 1, is placed between the compart- 
ments ¢ and @, and the eduction valve J. between the compartments 
jandj', The chest H is situated opposite to the opening C provided 
In the cylinder casing or air heating chamber B of the engine 
such opening being fitted with a tight cover ¢, which is only re- 
moved when it is desired to examine the valves. The chest is also 
constructed with an open front fitted with a light movable cover u, 
such cover being opposite to the opening v. By taking off tie 
two covers ¢ and w the whole of the interior of the valve chest is ex- 
posed, as shown in Fig, 3. Instead of having the air circulate 
around the tire-box, it may be prevented from circulating over the 
sides by filling the space between it and the outer casing with any 
kuown conductor, 

Another part of the improvements in the caloric cr heated air 
engines is to regulate the movement of the engine without waste of 
generated caloric, aud in such a manner that the act of reducing ex- 
cessive speed shall afford the means of increasing diminished speed. 

Fig, 12 is a plan of so much of a heated air engine as is necessary 
to illustrate that part of the further improvements; Fig. 13 is a side 
elevation of the same; Fig. i4 is a vertical section taken in the line 
z, = seen in Fig, 12; Fig. 15 is asection taken through the regulator 
in the plane of the line a, 2, seen in Fig. 13. . 

# represents the base of the engine, which supports the cylinder 
6, iu which base is contained the furnace ; ¢ is the main shaft. The 
regulator or goveruor is supported on an horizontal spindle by the 
stud d tixed on to the base a. The balls e, ¢, rotate in a vertical 
plane, so that the changes in the position of the balls e, e, occasion 
the variation either of increased or decreased speed, causes a rec- 
tilinear movement of the piece fin the direction of the axis of the 
spindle g ‘There are two cylinders secured to the base, one a mere 
reservoir marked 4, provided with a closely-fitted piston é¢, which is 
capable of moving vertically under the influence of a springy. The 
cylinder is also intended to be provided with a safety valve (which 
is uot shown) so arranged as to save the lower end of the cylinder 
from excessive pressure. The piston rod & is made hollow for the pur- 
pose of placing thereupon a spring safety valve. The other cylinder / 
is a common force pump arranged with induction and eduction 
valves, which operate when the piston m is reciprocated to force air 
at each stroke of the pump into the pipet This pipe ¢ communi- 


| actually, and the Admiralty had no foes either on the seas or on the 
| always see the same nest and the same shell; and there would be 
| our comfort as well as for our purses, while the world of 


| offence and defence run a race, in which ill fares the hindmost. 


cates between the reservoir and the force pump the communication | 


being controlled by a valve, which, according to it position, admits 
of the air being forced by the pump into the reservoir, or else dis- 
charged through the aperture 0; communicating between the lower 
part of the reservoir A, and the turnace containing chamber a, is a 
pipe u, in which is a valve which permits or prevents commun 


| 


tion between h anda. To suit the arrrangement of the mechanism 
the valves in ¢ and w are of the rotary plug kind, and are worked 
by rotation of the spindles n' and p', these having attached to their 
upper ends levers or rocking arms n'! and p", these spindles being 
supported by a stand g. On the ends of x" and p" are pins which 
engage in grooves in /, so that it will be plain that reciprocations 
of / will cause partial rotation of the valves nand p. As a matter of 
detail in practical operation the grooves in f are made a little wider 
than the diameter of the pins in n'! and p", and springs are so 
applied to n and p, or to n'! and p", as to keep the pins in the centre 
of the said grooves when the regulator and the parts are in their 
normal position, and the engine running at its proper speed, which 
normal position is when the valve x lets the air from the pump freely 
out of the aperture o, and when the valve p closes communication 
between / and a. 

The operation and effect of this part of the invention in caloric or 
heated air engines are as follow:—When the engine is running at 
proper speed the force pump discharges the air, which is forced by it 
out of the aperture 0, but if the speed of the engine is increased, then 
the regulator or governor balls fly outward, the effect of which is to 
move the valves and p; n is moved so as to close the aperture o, 
and the motion of p dves not open any communication between h 
and a. Thus it will be readily seen that the pump now puts an 
additional load on the engine by causing it to labour in compressing 
air within A, which tends to reduce the speed of the engine to its 
normal rate when the aperture o is open, and when communication 
is not established between A anda. But if now, on account of an 
additional load put on the engine, its speed is reduced below the 
normal rate, this causes a motion of / which opens the aperture 0 
and the communication between the reservoirs / and a, thus supply- 
ing a with compressed air to urge the fire, and thence, expanded by 
heat, increasing the impelling pressure, and again to bring the 
engine up to her speed. By applying handles to the spindles n! 
and p', aud by loosening the set screws s,s, on the x" and p"', the 
engine can be made just before stopping, and irrespective of its rate 
of speed, to fill the reservoir with compressed air, which, after 
stopping the engine, will start it again by simply admitting this 
compressed air into a. 

Auother improvement in caloric or heated air engines is in the | 
use of steam in connection with heated air or gases. 

A regulator of an ordinary construction is attached to the engine, 
and connected with a valve in the steam pipe leading from an ordi- 
nary steam boiler to the engine, and also attached with a valve com- | 
municating with the air chamber of the engine. When the speed of 
the engine is increased tlie valve in the steam pipe is closed. If 
that does not check the speed of the engine sufficiently the valve in | 
the engive is opened, allowing the air to escape, thereby reducing 
the pressure in the engine sufficiently to reduce the speed. In the 
meantime the pressure in the boiler is increasing much above the 
pressure in the engine. It will be seen that when the engine by an 
increased load is brought below the proper speed, the action will be 
the reverse, giving the benefit of the power stored in the boiler, 
enhancing the power of the engine, aud giving the same result as 
that obtained iu an ordinary steamengine. Steam is also introduced 
into the furnace of a heated air engine, in which pressure is main- 
tained when the steam is brought into immediate contact with the 
incandescent fuel for the purpose of decomposing it into its consti- 
tuent gases, and mingling them with the compressed heated air and 
gaseous products of combustion within the furnace. The exhaust 
heat of a caloric or heated air engine is also utilised by passing the 
exhausted air through any ordinary steam boiler by any of the well 
known mechanical means. 


THE END OF “ THREE-DECKERS.” 

Ir is a favourite thesis with a certain school of natural philoso- 
phers that maukind are wise only as a tree is wise. If a tree fiuds 
the season backward, it is in no hurry to push out its leaves; and 
if iis roots eucounter gravel or stiff clay, it feels under the ground 
for a more nourishing soil, and thenceforward follows its fortunes 
in the mcre promising quarter. This is wise, and that amount 
of wisdom only some of our physiologists wil! allow to 
mankind. There is a great deal to be said for it on a 
general aspect of human affairs. The British nation at this 
moment, though it is not actually building wooden three-deckers— 
at least, we trust not, for we can never be sure of What is done in 
our dockyards—is repairing, and refitting, and equipping its wooden 
castles as busily and believingly as it did before tue days of iron. 
The new flagship in the Mediterranean is as pure an anachronism 
as a sailing vessel was twenty years ago, and ought to have 
been twenty years earlier. ‘The lesson received by Admiral 
Lyons before the harbour of Sebastopol was enough to shake faith 
in wood, even before the days of rifled ordnance carrying shot of 
300 Ib, and Llin. shells; but now that every nation of the world 
which can reach the seais playing with these toys, wooden ships 
of the line are simply an exploded superstition. The Indian ex- 
hibiting his naked skin to conical bullets, or tho Chinaman his 
ramparts of calico and paper, were as wise in their generation as the 
men who adhere to the fallen fortunes of the wooden dynasty. Of 
course it is always probable that a ship will never be used at all in 
actual warfare, but that is not the supposition on which our ships 
are built. The only justification for such monstrous extravagance is 
the necessity for preparing against the dangers supposed to menace us 
and our property at home or abroad. ‘hose dangers are not a 
political abstraction, but a reality, in actual existence, in a visible 
form, and employing known ways and means, Thus, a few weeks 
go it was at least conceivable that England would find itself at 
war with Austria and Prussia, and bringing its naval power to bear 
on the only accessible point of the Austrian empire in the north of 
Italy. As a general rule, the ships of war in our Mediterranean 
fleet ought to be prepared for such service—that is, to encounter 
land batteries and gunboats manoeuvring in shallow water. But in 
the present state of the art of war the flagship would have to keep 
at the most respectful distance, not ouly from land batteries, armed 
with all manner of improved ordnance, but even from gunboats. 
Any boat of this class, with a rifled gun on board, could attack 
a wooden Goliath, and send shot and shell into the huge mass with 
unerring certainty and deadly effect. Immense gaps in the hull, 
smoke, and flames, would soon be followed by a disgraceful retreat, 
perhaps a more dreadful catastrophe. The fate of the Alabama 
might be repeated with 1,000 men ov board, fortunate if they escaped 
the additional horrors of conflagration and explosion. Such aship, 
ten, is almost utterly useless against actual danger and a real foe. 
As it would doubtless go into action and share the rash confidence 
that sent it on a fool’s errand, the 800 or 1,000 men on board are 
dcomed to destruction. its timber sides are as dangerous in modern 
warfare as a lady’s muslin dress in these days is before a blazing 
fire and a low fender, surrounded by candles an} draughts. 

This is simply because it is 50 much easier and readier to go on 
as we have gone on before, 80 worrying to be always changing, and 
sv difficult to condemn what has cost us so much money and pains. 
Lhis is to follow the instinctive and irrational part of our nature, 
aud to be wise only as a tree or an animal. If war never came 





floor of the House of Commons, it would be as unchangeable in its 
fabrics end its modes of defeuce as a bird or lobster. We should 





great economy and convenience in perpetuating the fashion 
once found to answer the purpose. but, unfortunately for 


nature is unchangeable, as far as we are practically concerned, 
the world of man is changeful and progressive. The arts of 


Something is always discovered which beats one day the best gun, 
vext day the best ship’s armour. But wood is gone by altogether. 
A wooden ship may house and carry sailors and soldiers; it may be 
a good depot or a hospital; it may go round the world visiting and 
relieving stations, without encountering a dangerous foe; but it is | 
no longer a ship of war in the old sense of the word. Put the 





largest woodeu three-decker within reach of an iron clad gunboat, 
so that it cannot run away, and its men are as doomed as the captives 
said to have been enclosed by our British predecessors in this island 
in wicker images of the God of War to which flames were applied. 
Of course it is very painful to have to give up aud 
consign to the shipbreakers those majestic structures which were so 
lately regarded with just pride and well-grounded confidence. Did 
we not remember the time when brave and experienced old 
admirals went about declariug that a sailing ship would always 
beat a steamship, and that steam could never be depended on, and 
did we not know that even since that day the dockyards went on 
building paddlewheeled steamers long after the screw had proved 
its power and safety, we could still hope against hope, and against 


| experience too, that it was possible to retain the wooden walls of 
| Old England. It isa thousand pities we cannot build our ships of 


war as we do our churches, in the good old style in vogue with our 
forefathers. In architecture, though brick is cheaper than stone, 
though we have now timber of twice the length attainable by oar 
Norman church-builders, and though with iron we can span 200ft. 
as easily as they could 20ft., yet we stick to the picturesque and 
despise modern facilities. Why can’t we do the same in shipbuild- 
ing? Itis very hard, certainly. But then, to be consistent, we 
must go back to the quaint old structures, the very model of a 
Chinese junk one sees in old Dutch pictures. A tiiree-decker, 
twenty and even thirty years old, is itself au innovation, and we can 
remember the disgust felt by old sailors when they first saw a round 
stern. But the difference between ships aud churches is that, while 
form and materials are very uuimportant things in spiritual warfare, 
they are vital in an interchange of solid shot and shell. 

But the three-decker is, from tirst to last, an episode of extra~ 
vagance and folly. It has always been the most costly and the 
least convenieat ship, at variance with the most obvious principles 
of gunnery and defence. There never was a time when the common 
sense of the question was not in favour of one—or, at most, two— 
tiers of the largest guns which could be ‘easily managed, with 
increased height between decks, aad greater strength of timbers. 
But an infatuation often lives long simply beciuse it never comes 


| into use at all, and so never gives opportunity for a practical refu- 


tation. We have gone on building three deckers right through 
the wood period; they survive into the iron period. But 


|as three decks of iron plating are too much for mor- 


tal man, or, at least, for floating ships, we return to 
the wooden three-decker. Nor have we the least expec- 
tation that any remonstrances will prevail against the use of 


| such magnificent structures, so calculated to strike terror into 


savage breasts, and so admirably adapted for all purposes of internal 
comfort and official state. No, we wait patiently and confidently 
for a more convincing argument, which, deplorable as it may be, 
will at least prevent worse. An utterly contemptible foe—a Prussian 


| gunboat, perhaps—trusting to its lesser buik but stronger skin, by a 


few well-directed shots at long range, will send one of our floating 
castles into the air or tothe bottom. That will at once raise this 
from a neswspaper grievance to a parliamentary question, and Ad- 
mirals themselves will no longer prefer palaces, to be enjoyed on so 
precarious a footing. We must own to a certain sympathy with the 
sticklers for our old heart of oak, and the gloritication it received in 
the form of a ship of the line. Nor can we feel at all sure that iron 
has received its best application, and that the ships built are of the 
best size and form. On the contrary, we suspect the larger i:on- 
plated ships will be found very unwieldy and unmanageable, while 
the smaller will have very scant accommodation for crews, for stores, 
and even for fighting. But if the art of shipbuilding in wood 
has been in a state of transition for three thousand years it 
is not to be expected that iron-plated ships should attain their best 
and final forminaday. As for appearances, it may be granted that 
the iron monster is not a graceful or cheerful object. But he looks 
like what he is—an engine of war ; and there is no safer rule, even 
as to the look of things, than that they should outwardly express 
their inner nature and purpose. War is a horrid thing, and it had 
best have no other face. But this is a question of life and death. 
We have just suffered, we are told, a great loss of influence, and 
have less security for peace than we had. We cannot venture to 
land a soldier on the continent of Europe, except on some promon- 
tory, all but an island. Whatever we are, it is on the sea. The 
ocean isthe refuge of the Englishman, who shakes his fist at the 
Continental robber, and is answered with ribaldry. We must, 
then, make the best of our fluating stronghold, fur we have a 
character to redeem, an influence to recover, and, what is becoming 
a very important consideration, a good deal to protect from spolia- 
tion. Fortunately, we have even more iron than oak in this island, 
and we must use its own buried treasures to protect its fair surfaco, 
its beautiful shores, its industrious population, and its enormous 
wealth from the kind neighbours, far or near, whose uppermost 
wish is that, like Denmark, it was only a peninsula.—TZimes. 








INSTITUTION OF CIVIL ENGINEERS. 
PREMIUMS.—SESSION, 1863-64. 

Tue Council of the Institution of Civil Engineers have awarded 
the tollowing premiums :— 

1. A Telford Medal, aud the Manby Premium, in books, to George 
Henry Phipps, M. Inst. C.E., for his paper “On the Resistauces to 
Bodies Passing through Water.” 

*2. A Telford Premium, in books, to John Baldry Redman, 
M. Inst. C.E., for his paper “On the East Coast, between the 
Thames and the Wash Estuaries.” 

3. A Telford Medal, and a Telford Premium, in books, to 
William Lloyd, M. Inst. C.E., for his “ Description of the Sautiago 
and Valparaiso Railway, Chile, South America; with remarks 
upon Kesistances from Curves on Railways, and upon Coal-burning 
lucomotives.” 

*4. A T'eiford Premium, in books, to William Parkes, M.Inst.C.E., 
for his “ Description of Lighthouses lately erecied in the Red Sea.” 

5. A Telford Medal, to M. Peruolet (of Paris), for his paper ** On 
the meaus of utilising the produ:ts of the Distillation of Coal, so 
as to reduce the Price of Coke ; with descriptions of the Ovens, and 
of the best Processes in use in Great Britain and on the Continent, 
in the Manufacture of Coke.” 

6. A Watt Medal, and a Telford Premium, in books, to Thomas 
Sopwith, Jun., Assoc. Inst. C.E., for his paper “On the Actual 


| State of the Works on the Mont Cenis Tunnel, Victor Emmanuel 


Railway, and Description of the Machinery employed.” 
*7. A Watt Medal, to William Bridges Adams, for his paper “ On 
the Impedimental Friction between Wheel Tyres and Rails, with 
Plans for Improvement.” 

8. A Watt Medal, to James Cross, for his paper “ On the Struc- 
ture of Locomotive Engiues for ascending Steep Inclines, especially 
when in conjunction with Sharp Curves on Ka:lways.” 

*9. A Teliurd Premium, in books, to John Mortimer Hepple, 
M. Inst. C.E., for his paper “* On the Closing of Neclamation Banks.” 

10. A Telford Premium, in books, to George Rowden Burnell, 
F.GS., for his paper “On the Machinery employed in Sinking 
Artesian Wells on the Continent.” 

Nortice.—It has frequently occurred that, in papers which have 
been considered deserving of being read and published, and have 
even had premiums awarded to them, the authors may have advanced 
somewhat doubtiul theories, or may have arrived at conclusions at 
variance with received opinions. The council would, therefore, 
emphatically repeat that the Lustitution must not, as a body, be con- 
sidered responsible for the facts aud opinions advanced in the papers, 
or in the consequent discussions ; and it must be understoud that 
such papers may have medals and premiums awarded to them on 
account of the science, talent, or industry displayed in the consi- 
deration of the subject, and for the good which may be expected to 
result from the discussion and the inquiry; but that such notice or 
award must not be considered as any expression of opinion on the 
part o! the Institution of the correctuess uf any of the views euter- 
tained by the authors of the papers. 





* Have previously received ‘Teiford Medals. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LENOIR’S GAS ENGINES. 


Sm,—Notwithstanding the unfavourable opinion expressed by 
your correspondent, Mr. Birckel, on the merits of the Lenoir gas 
engine, I am not without the hope (if you will allow me space in 
your columns) of removing, or, at least, of modifying, that opinion, 
and of proving that, after all, the gas engine may possess some merits, 
and that it is not so “monstrous a production” as he at first 
imagined. 

If your correspondent will turn to the catalogues of the most emi- 
nent makers of portable steain engines be will see that the quantity 
of fuel required for working these engines is much greater than the 
6 lb. he has taken for his data. Take, for instance, an 8-horse 
power engine: the quantity of coal is set down at 7 cwt. for 
10 hours, exclusive of what is required to raise steam—about 4 cwt. 
The time necessary to get up steam is about 45 minutes, so that the 
engine requires 74 cwt. for 9} actual working hours, or at the rate 
of 90 lb. per hour. Compared with such an one a 1-horse power 
engine would labour under every disadvantage as regards economy 
of fuel, and I do not hesitate to say that the fuel required will not be 
less than 1 cwt. per day of 10 hours at the very lowest computation, 
instead of 60 lb.,as given by your correspondent. So small an 
engine would require constant attention on the part of the attendant ; 
the slightest neglect, or an absence of ten minutes, would be enough 
seriously to lower the pressure of steam, No inconvenience of this 
kind is felt with the gas engine, as no attendant is required. ‘The 
gvs tap is opened, the engine started, and continues to work till the gas 
is turned off. A little oiling once a day is all that is required; any 
comparison neglecting this point is unfair, because the major part of 
the expense of working a steam engine is ignored. 

In Paris, where upwards of 200 of the gas engines are at present 
at work, the average cost of the chemicals (sulphuric and nitric 
acids) if purchased at whclesale prices, is found to be 24d. to 3d. per 
borse-power per day, which is not so serious an outlay as Mr. 
Birckel imagines. ‘Taking his data, viz., 50 cubic feet of gas, at 
4s. 3d. per 1,000, the cost of 1-horse power per day of 10 working 
hours will be as follows :— 


s. d. 

500 cubic feet of gas... 1. ace cee cee ve 213 

Sulphuric and nitric acids, say ... 1. 1. we ae 0 3 

Total cost of 1-horse powerfor10 hours ... .. 2 4} 

The cost of working the 1-horse portable steam engine will be— 

8. d. 

hilar Nae lirics beedire MMC MO, ee 
1 day’s wages to attendant, at 18s. per week (wages 

PD 6k th tw i ae we ae oe SO 


Cost of working a portable steam engine for 10 hours 4 0 
From the above it will be seen that, although the gas used may be 
four times the expense of coal, yet the cost of the same power by the 
gas engine is little more than half that of a steam engine. 
If the expense of working a gas engine be compared with horse- 
power, the advantage will be equally in its favour :— 


Take keep of 2 horses, each working 5 hours perday, 8. d. 
CO Ue, wn a ie oe ew we ace SS 
Boy to drive, at 12s. 04. ee ove coe eee ce SO 
Cost of horse labour per day of 10 hours... .. 5 4 


I think, therefore, it may be fairly admitted that the gas engine 
does possess the advantage of economy in working, and that where 
power of one or two horses is required it may be employed to advan- 
tage, and that it is not so monstrous a thing after all. 

Reading Ironworks, July 11, 1864. JOHN PINCHBECK. 


Stz,—I am quite sure that your correspondent, Mr. J. J. Birckel, 
has taken a wrons view of the utility of enoir’s gas engine, when 
he applied such very strong terms to it as to call it “a monstrous 
production.” It is quite true that, looking at it as he seems to do, 
viz., with a view to supersede steam, it may seem monstrous; but 
that is not the aim, nor has it ever been so of either the inventor 
or the very respectable firm who have undertaken to make it in 
England. 

The gas engine was brought out to supply a long known want, 
that of a clean, cheap, and easily-managed motive power, not ex- 
ceeding 3-horse power. This the gas does, and does well; and, as a 
proof of it, there are hundreds working in France—nay, more, I 
believe, in Paris alone—although the gas is very dear indeed as com- 
— with our prices here. I have seen one of the engines at work 

ere in Birmingham. It is the first one here, so far as I know, and 
has been bought by Mr. W. E. Wiley, the enterprising gold pen and 
pencil manufacturer; partly to supply power to a large room in a 
part of the factory where steam power could not be applied con- 
veniently, and partly to induce manufacturers to employ these 
engines, and so prevail upon the gas companies to sell heating gas 
at a cheap rate for the use of manufacturers. We have, in 
this town, many smail masters who would be glad to have 
one to two horse power engines so under their command 
as this engine is; for it is so pleasant for a small 
master to have power in his room (where all are at work under his 
own eye), and not the slightest fear of a dangerous explosion similar 
to steam boilers. This, to people who are not engineers, is no small 
matter. The question of cost is very simple. We get lighting gas 
here at 2s. 6}d. per thousand feet, which is the present lowest price, 
though we expect another reduction in price very soon. ‘This 
engine, taking 50ft. per hour, costs about 1}d. only, and no labour of 
the stoker, no care to get the steam up or keep it up, and can be 
stopped instantly, and all further expenses prevented. The battery 
power necessary to work the coil to explode the gas is very cheap 
and simple. If they will use the proto-sulphate of mercury battery, 
it will work months without touching, and will cost so little for zinc 
as to be scarcely appreciable, and nothing for mercury beyond first 
cost, as that will be recovered. 

Can our friend work a one horse-power steam engine as cheaply ? 
Is nothing to be put down for getting up steam, for attention in 
keeping it up? Is nothing to be allowed for loss of steam when not 
wanted, for, say, two or three hours at a time during the day, 
which is not at all uncommon with little masters in this town. 
am quite sure that the engine will be a very valuable boon to the 
light trades of Birmingham, London, and all towns where fancy 
articles are made. One thing more is needed, and that is that the 
gas companies shall see it is to their interest to supply gas for power 
and for heating purposes, at a price not exceeding sixpence per 
thousand feet, as was proposed to have been done by the defunct 
gas company. 

Your correspondent has only looked at the question from a Man- 
chester point of view, where the power required is so great, and 
je gas is somewhat dearer than here by the thousand feet, 
app it is much cheaper than here judged by its lighting power. 

© 1s not aware that our gas companies are selling their largest coke 
me above 24s. per ton; he is not aware that their gas costs them less 
he an nothing, except the cost of conveying through the mains, If 

é knew a little more about the wants of our small manufacturers, 
about the profits of the gas companies, and about the merits of 
pen 8 gas engine, I am quite sure he would join withme in hailing 
Mx oot aaa as @ very great blessing, and likely to become exten- 


Birmingham, July 12th, 1864. Progress, 





‘ TESTING HYDRAULIC TESTING MACHINES. 
1,—The necessity for testing iron structures and details may be 
; : y 
oy to have been long recognised. Although many questions in 
© science of the strength of materials are still in an unsettled 





state, there is little doubt that a chain cable, an anchor, a girder, | twenty per cent. through loss of head in the pipe, before the water 


a top-sail chain, a pit chain, or a pit wire rope, &c., should never be 
trusted with human life before having been tested up to what 
engineers have recognised to be proof strength. The operation is, 
however, one of an extremely delicate character. While, on the 
one hand, we are bound to carry the test as far as possible in order 
to acquire as much certainty as possible, we are, on the other, also 
bound to keep within certain strict limits, toexceed which would be 
to injure the structure. If,again, we wish to testa bar, or a rivetted 
joint, or a length of wire, or a chain, or a submarine electric cable, to 
destruction, in order to arrive at its ultimate powers of resistance, it 
is clear that in such cases also the utmost accuracy in the measure- 
ment of the applied stress is required, if any reliance is to be placed 
on the resulis. These operations are of necessity carried out 
by means of the hydraulic press, and it is therefore of 
great importance to know the best means of measuring the 
useful effect produced by the press plunger. A few weeks 
ago you did me the honour to quote, in extenso, my memoir * on the 
testing of chain cables, in which I also investigated this particular 
question. I was not then aware that certain very defective means 
of measuring the real effect exerted by the press were so very 
common ; and perhaps you will now permit me to dwell, at rather 
greater length, on a question which all practical engineers will 
acknowledge to be of the utmost importance. __ 

The application by Bramah of the self-tightening or self- 
adjusting principle to the packing of the hydraulic press may be 
said to have first brought Pascal’s hydrostatic paradox within the 
domain of practical science. As carried out in Bramah’s press, of 
1796 (a piece of exquisite workmanship, now in the Kensington 
Museum), this principle appears in the shape of a leather-packed, 
self-tightening, piston or bucket. It was only some years after- 
wards that the late Benjamin Hick, of Bolton, invented the elegant 
self-tightening collar, consisting of a cupped leather, caused to grip 
the outside circumference of the ram, by means of the pressure of 
the water itself. The much grester difficulty in keeping a water- 
tight joint than a steam-tight joint, even at low pressures—a 
difficulty doubtless due to the power of capillary attraction—is well 
known to all engineers, and when behind this subtle force is placed 
the brute force of perhaps several tons to the square inch, it is clear 
that the self-tightening principle is the only one practicable with the 
practical requiremexts of the manifold adaptation of the hydraulic 
press. The expectation that this friction at the packings should not 
increase with the hydraulic pressure can only result from a complete 
oversight of the construction of the hydraulic press. In all machines 
there is, necessarily, a loss of useful effect, but with the hydraulic 
press this loss increases with the pressure of the water. The only 
direct experiments that have been published on the friction of the 
hydraulic press are those of Professor Kankiue. The distinguished 
past President of the Society of Engineers in Scotland, and Messrs. 
Moore, of Glasgow, found that ‘the friction between a plunger 
and its collar is about one-tenth of the total effort of the water on 
the plunger—at all events, something between one-ninth and one- 
eleventh.” Dr. Rankine, in fact, approximately estimates 
the loss by friction at about one-tenth of the gross load. 
General Morin found that with leather on cast iron the ratio of the 
friction of quiescence to the pressure was, when the surfaces were 
lubricated, 0°12; when dry, 0:28 ; and when wet, 0:38. The peculiar 
faculty possessed by leather for adhesion under pressure is familiarly 
shown in the boys’ plaything of the leather “sucker.” After having 
been for some time in motion, the ratio of the friction to the 
pressure of leather on cast iron or brass was no less than 0°56 when 
the surfaces were dry; 0°36 when tbe surfaces were wetted; 0°23 
when wetted and greasy; and 0.15 when covered with oil. Morin 
gives 036 for a wet but not lubricated pump bucket packing, 
and 0:29 when lubricated. These co-eflicients, however, were 
obtained with metallic surfaces in a good state, and it is clear that 
the friction will vary with the same cylinder and the same packing, 
according to their respective mutually influencing states, Common 
water would thus naturally deteriorate the surfaces, and lead to an 
increase of the friction. Doubtless these reasons further the appear- 
ance, sometimes seen on the ram of a press, of small bits of 
leather sticking to the cast iron surface. Engineers in France and 
Germany generally take the useful effect of the ram of the hydraulic 
press at 0°80 or 0-85 of the gross load on the plunger. The distin- 
guishing feature of the matter is, however, that the friction will vary :— 
(1.) With the construction of the press, and the more or less surface 
of the packing—less of the push of a solid plunger, and more of the 
pull of a leather-packed piston and collar, would be consumed in 
friction; (2.) the friction will vary with the state of the lubrication ; 
(3.) with the state of the metallic surfaces ; and, (4) in somejcases by 
the work being done by the press. The down pull, caused by the 
weight of a very long length of cable, for instance, will increase the 
side friction of a horizontal piston rod. The only thing certain is, 
that the effort of the press will be less than the gross load on the 

iston. 

, It is therefore clear that a metallic gauge, on a graduated lever 
and weight, placed in communication with the water, could not be 
with any security adjusted to any assumed amount of friction. Of 
course, if placed in communication with the cylinder without any 
such allowance (as is often done) for the loss by friction, the indica- 
tions are then 10 per cent. less than the real effort according to 
Rankine, and still less according to Morin. But metallic gauges, 
especially when registering high pressures of perbaps several tons 
to the square inch, are never quite to be trusted. When Dr, Fairbairn, 
in 1858, conducted his experiments on the resistance of tubes to 
collapse, he used two metallic gauges to register the water pressure, 
and besides checked these results by means of a delicate safety- 
valve and graduated lever. It is, in fact, only as a check that a 
graduated lever should be used. Denis Papin never intended that 
his safety-valve and lever should be used as indicators of fluid 
pressure at any given moment, but rather as a boundary line which 
must not be exceeded by acertain pressure. Five minutes spent on 
the footboard of a locomotive will show the difference between the 
indications of the safety-valves and the steam gauge. When the 
driver wishes to ascertain the pressure from the safety-valve, he 
must, by a tap, overcome the inertia of the lever, of the valve and 
their appurtenances, the friction of quiescence of the joints, and any 
adhesion at the metallic surfaces of the valves and seating. In the 
case of the hydraulic press it is clear that a hair’s breadth of 
error in calculating the relative areas of the valve and the 
plunger will be very considerably multiplied. The use of a 
conical valve is in this case a simple farce, as hundreds can testify ; 
for the water insinuates itself between the surfaces. Loading 
a valve, by means of either a spring or a weight, has in either case 
its peculiar objections. The mere lifting of the lever, for instance, 
at once increases the resistance of the spring. Quite independently 
of the friction of the press, the indication of its real pull will thus 
vary according to:—1. Whether these indications be taken from 
the weighted lever or the pressure gauge; 2. With the respective 
mechanical states, more or less subject to variation, in which these 
apparatuses, may happen to be—and these assumptionsare founded on 
an initial accuracy of proportion and workmanship which is not al- 
ways obtained. 

But when, in addition to these influences, so adverse to an accu- 
rate measurement of the pull or push, the water intended to give 
motion to the indicating plunger or valve, kept down by a weighted 
lever is conveyed through a pipe, of more or less length and of 
greater or less diameter, a fresh set of phenomena will affect the 
indications, and to an extent that renders the operation of testing (!) 
a mere groping in the dark. I have, mirabile dictu, seen the ficti- 
tious indications of large hydraulic testing machines thus conveyed 
toa 4-in. indicating plunger, several fathoms distant, by means of 
a copper pipe only half an inch in diameter outside. The loss of 
head under such circumstances (as shown in the numberless careful 
experiments conducted by such men as Coulomb, Couplet, 
Dubuat, De Prony, Darcy, Neville, Eytelwein, and Weisbach) is 
something very great, and in some hydraulic testing machines of 
this kind the pressure of the water is diminished by more than 





* Mr. Paget’s paper, read at the Society of Arts. 








reaches the indicating plunger. The loss through friction and 
adhesion to the sides of the pipe will be directly as its length and 
inversely asitsdiameter; the resistance willincrease with the square of 
thespeed, or, according to Weisbach, rather more than thesquare of the 
speed. Every bend, of which there must be necessarily several in 
a case of this kind, will increase this resistance, and this action will 
also be furthered by the loss at the outlet into the pipe, and still more 
at the enlargement at the valve. As the loss of head in the flow of 
water through a pipe is independent of the pressure, the indications 
of small amount will be proportionately more affected. All 
these laws have been of course long known to science, 
and their results could be pretty accurately calculated for any 
given case. But we may remind ourselves that, within late 
years, M. Darcy, Inspecteur-Général des Ponts et Chaussées, 
while confirming most of the results of previous experi- 
menters, has shown, as a result of no less than 198 expe: iments, that 
the flow of water through pipes is very powerfully influenced by 
the nature and state of the surfaces. Darcy has thus proved that, 
while the loss of head in a wrought iron tarred pipe could be re- 
presented by 1, that in a new cast iron pipe is 1-5, and in an encrusted 
pipe as much as 3. Most waters have some deposit, and thus, even 
supposing the diameter be not reduced, or that the incrustation 

very slight, the indicatlons would be more and more 
affected as the pipes got older. No wonder, therefore, that the 
difference of results between two machines, in one of which the 
pull is measured by a series of levers, while in the other it is mea- 
sured by the plan I have just described, is as much as 10, 15, or 20 
per cent., as 1 can prove by private documents now in my pos- 
Session. 

The only means of measuring the effort exerted by the plunger is 
that adopted in the press now at Kensington Museum, made by 
Bramah nearly seventy years ago; the plan recommended by Pro- 
fessor P. Barlow and Dr. Rankine, by Mr. Lenox, Mr. Macdonald, 
and Mr. Bowman, before the chain cable and anchor committee of 
1860, and adopted for more than thirty years by the Admiralty at 
all the royal dockyards and by Messrs. Bowman and Lenox. ‘This 
plan simply consists in measuring the pull by means of a weighing 
machine, or combination of balanced levers turning on kuife-edges. 

July 12th, 1864, Freverick Antuur Pager. 





NEW PATENT OFFICE LIBRARY AND MUSEUM OF 


TIONS. 


INVEN- 


Sir,—It may not prove uninteresting to many of your readers to 
know what is being done relative to the proposed erection of a new 
Patent-office Library and Museum of Inventions, 

The thorough inadequacy and inconvenience of the Chancery- 

lane Patent-oftice, and the hopelessness of ever rendering the same 
efficient for the use of inventors and the public, are now well 
known, the inconvenience being so great, not only is the 
ordinary business impeded, but the «dvantages which should accrue 
to inventors, manufacturers, and others, from being able to inspect, 
free of charge, the valuable collection of scientific books aud 
specifications contained in the library, are almost rendered 
nugatory. The library is nearly choked up with a confused and 
constantly increasing mass of books and specifications of the highest 
— and scientific value, and had not the approaches in the 
ibrary been brought into temporary requisition some time ago, 
for library purposes, access to the library itself would now be im- 
possible. Public attention having been directed to this, the council 
of the Inventors’ Institute, in December last, devised a series of plans 
providing, amongst other things, for the erection of an accessible 
and well-arravged |patent office library and museum of inventions 
immediately in the rear of the present National Gallery, in 
Trafalgar-square. The leading feature, however, of their 
plans was to promote the erection of a building or blocks 
of buildings in a central position, in which might he lo- 
cated the various representative scientific, literary, and art 
institutions now scattered over all parts of London, thereby pro- 
viding au appropriate habitation for science, literature, and art in 
all their varied branches, the erection of a national gallery of 
paintings and sculpture worthy of this great metropolis, together 
with an accessible and well-arranged patent office library and 
museum of inventions, comprising a complete record of that 
inventive and industrial progress which has so long maintained the 
pre-eminence of this country amongst the nations of the 
earth. Land sufficient for the purpose, immediately in the 
rear of the present National Gallery, was surveyed and valued 
by an eminent and well known surveyor, and the total cost 
of purchasing a site of about five acres was estimated at about 
£700,000. A building suitable for the purpose, covering 
that space and the site now occupied by the National Gallery, 
with a frontage to Trafalgar-square, forming a fit adorn- 
ment of one of the noblest sites in Lurope, could be erected at an 
estimated cost of about £500,000. The Inventors’ Institute plans 
also involve and provide for the construction of a magni- 
ficent new street, extending from Agar-street, Strand, to the top 
of the Haymarket, by Coventry-street. This street would 
be practically on a level, and well calculated to relieve the accumu- 
lation of cross traffic which will occur and be severely felt when 
the railways now in progress in the neighbourhood of Charing 
Cross are completed; a large portion of the new street would form 
the back of the proposed new building, and a plot of ground on 
the other side would be available for the erection of a new barracks. 

A deputation of the council of the Inventors’ Institute, introduced 
by Lord Richard Grosvenor, M.P., submitted these plans about two 
months since to her Majesty’s First Commissioner of Works, and 
suggested that the accumulated surplus income of the patent office, 
now amounting to nearly £300,000, should be devoted towards the 
erection of the patent office library and museum of inven- 
tions on the proposed site; but the Government being 
then apparently in favour of removing the National Gallery 
to Burlington House, and the patent museum to South Ken- 
sington, no definite satisfactory result could then be obtained. 
Subsequently, a committee was moved for in the House of 
Commons, and appointed “to inquire into, and report upon, the 
necessity for the erection of a new patent office library and 
museum of inventions, and the Inventors’ Institute deputed two 
of their council, viz., Sir David Brewster, K.H., LL.D., F.B.S., 
and Robert Richardson, Esq., C.E., to give evidence in favour of 
their proposals. Sir David Brewster, in his evidence before the 
committee, gave it as his opinion that the whole expense of the 
site and of erecting the proposed buildings might, if necessary, be 
defrayed within a limited number of years by holding in the 
buildings and in the court-yards and open space around them 
(which might be temporarily glazed over, for the purpose) 
periodical exhibitions of the art and industrial products of the 
country, small sums being charged for admission, as in the case 
of the Great Exhibitions of 1851 and 1862. He also stated that the 
stimulating effects of such exhibitions, if held in so central a posi- 
tion as Trafalgar-square, and conducted by Governmental autho- 
rities, aided—as then they might be—by the concentrated scientific, 
literary, and art intellect of the nation, would develop the manu- 
facturing ivterest of the country to an almost incalculable extent. 

Mr. Richardson stated in his evidence that, although he recom- 
mended the adoption in their entirety of the Institute’s comprehen- 
sive proposals, yot he thought that inventors would be satisfied if 
only such a portion of the complete plans as would provide asuitable 
patent office library and museum of inventions in the rear of the 
National Gallery were in the first place car:ied out. A site in the 
rear of the National Gallery, sufficient for such a patent office 
library and museum, would be less expensive, he stated, than any 
of the other sites which had been suggested. It would be more 
readily accessible to inventors and the public, and by bringing the 
proposed Museum of Inventors into immediate proximity with the 
galleries of our art institutions, would present advantages which no 
other site could afford. R. Marspen Latuam, 

Secretary to the Inventors’ Institute. 
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ELDER’S FLOATING DOCKS. 


FIG. 1. 
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Tus invention, by John Elder, of Glasgow, comprises various | 


improvements relating to floating docks, and has reference, amongst 
other things, to the convenient conveyance thereof from the place 
of construction to a distant station. Some of the improvements are 
also applicable to other docks. 


provements, the usual flat or nearly flat bottom 1 is adopted with 
vertical or nearly vertical sides 2, but with a more or less rounded 
bilge 3, as shown in longitudinal vertical section in Fig. 1, and in 
trausverse vertical section in Figs. 2 and 3; also in side and end 
elevation in Figs. 8 and 9. 

The inner shell consists of a flat floor 4, with the lower portions 
5 of the sides inclined and the upper portions 6 verticel. The space 
between the shells is divided by longitudinal and trarsverse water- 
tight bulkheads, whilst the whole is strengthened by diagonal 
bracing, and the bottom by transverse angle iron. Horizontal 
water-tight partitions, 7, are introduced along the sides, so 
that the upper part of the sides may be used as permanent 
air spaces. ‘The machinery for pumping the water out of 
the compartments when raising the dock may be arranged 
in the usual way, or, instead of placing the boiler and 
engines at the tops of the sides, they may be placed lower 
down, but being in that case so walled in that the only 
access to them will be from the top, to avoid any risk of water 
entering them. In order to transport the dock to a distant station 
in a comparatively completed state, it is constructed and arranged 
so that it can be propelled, as a ship, by the wind, or by steam 
power. With this view the ends 8, 9, are shaped with projecting 
centres, gradually rounded into the sides, and more particularly into 
the bottom, so that the entire bottom becomes like that of a long, 
flat, parallel-sided boat, as shown in plan in Figs. 4, 5, and 13. In 
the modification shown iu plan in Fig. 10, while the inner shells of 
the sides are kept straight, the outer shells of the sides are slightly 
curved, to give the dock externally a better form for moving 
through the ,ywater. The dock bottom may be furnished with a 
keel 10, and with a rudder 11, as shown in Fig. 8; or there may be 
more than one keel, and more than one rudder. Where there are 
two keels, these may be conveniently placed beneath the main 
longitudinal bulkheads situated on opposite sides of the centre line. 
The keel or keels may be of flanged plates, or in a box form; 
and the latter case may be availed of for draining the compartments, 


by carrying the pump suction pipes down intothem. It is intended | 


that the dock shall sail with its inside floor 4, a few feet above the 
outside water level, or in other words, that is, shall be light, in 


| thus allowed to wash through the dock. 
| be immersed to a greater depth, and the sides may be of uniform 
In floating docks embodying modifications of some of the im- | 
| down towards either end, as shown in longitudinal vertical section | 


| applied to their outer ends, and suitably guided, 























order to require comparatively little propelling power, and in some , with this view the dock will be furnished with steam windlasses, 
cases when floated at such light draught the ends above the floor | capstans, or other powerful hauling apparatus to use in concert with, 


may be open, any extra seas that may rise above the floor being 
If preferred, the dock may 


height from end to end, or about a third part may be made to slant | 


in Fig. 11, and a wall made of a single shell or as a hollow casing 
may be formed across at each exd of about the height of the reduced 
ends. When the dock comes to be used, one at least of these trans- 
verse ends is removed, and the sides may then be made of the full 
height all their length, as indicated by dotted lines in Fig. 11, if 
not previously completed, casings being provided and carried out 
by the dock for that purpose, and being arranged to be easily 
attached. The internal space of the dock may be decked over if 
wished at the level of the ends or at a higher or a lower level, and 
for the entire length or only for a part or parts thereof. Various 
arrangements may be made for propelling the dock. It may be 
fitted with masts, spars, and canvas, more or less like an ordinary 
ship, there being a single line of masts along the centre, as shown 
in Figs. 3, 9, and 12, or two lines of masts, being disposed one 
against each inner side shell, as shown in Fig. 2. 
machinery may be arranged for driving screws, paddles, or other 
propellers, for steering or propelling ; or separate engines may be 
fitted for that purpose. he pumps may be used for steering or 
propelling by a jet action. The vertical sides of the dock may be 
made to act, to a greater or less extent, as sails, either alone or in 
concert with ordinary sails, when the wind is oblique to the 
course, by arranging the kéel or keels in one or more pieces, so that 
it or they can be inclined to the sides. Such movable keels 12, 
Figs. 1, 2,3, 4, may be made to turn on vertical axes, as shown 
upon an enlarged scale and in section in Fig. 6; or keel plates or 
lee boards may be hinged to the bottom, as indicated in Fig. 5, and 
as shown enlarged and in section in Fig. 7; or they may be other- 
wise mounted on horizontal axes in different oblique positions, but 
so as to be inactive when folded up horizontally. The folding 
keel plates can be adjusted by chains passing up through pipes, 
while theswivelling keels, 12, may be adjusted by means of chains 
It is proposed 
in some cages, to fit the floating dock with suflicient propelling 
power to enable it to accompany war ships, so as tu be at hand 
in case of damage to such ships when in action, It is also 


proposed, in some cases, to employ the floating dock for raising 
wrecks, and for geiting them uwway from a dangerous shore, and 


or separately from, the buoyant power the dock is capable of exert- 
ing by means of the pumps. It may, in some cases, be desirable to 
retain permanently the arrangements for transporting the dock from 
place to place; iu which cases the keel or keels may be arranged to 
be easily detached, and resumed to permit of the dock being sunk in 
a shallow locality. When the dock is designed for use in situations 
liable to a rough sea, it is, by preference, constructed with one end 
enclosed, and with dock gates or floating caissons fitted to the other 
end, as indicated in Figs. 4, 5, 8,9, 10, so that when a ship is 
received into it, the water may be pumped out of the interior of the 


. dock, instead of being removed from the compartments, and the dock 


The pumping | 


may be kept depressed by retaining or putting sufficient water in the 
compartments. As a given disturbance of the sea must have less 
effect on the vertical sides than on the bottom, and as the disturb- 
ances decreases as the depth increases, it follows that, when the dock 
is depressed as described, it will remain steadier than when floating 
upon the surface. The steadiness thus obtained may be increased, 
where the depth of water at the station permits of it, by extending 
the vertical sides of the dock as far as is conveniently practicable 
below what is considered necessary in ordivary cases. A dock 
constructed on this system is represented in transverse and longi- 
tudinal vertical sections in Figs. 14 and 15. The extra space 
enclosed by the lower parts of the sides and ends may be more or 
less open to the sea, the sides being, however, connected together 
and stiffened by suitable rectangular or dizgonal bracing or trame- 
work, 

The invention further comprises an improved keel block applic- 
able to floating and other docks, and of which one modification is 
shown in vertical section in Fig. 16. The block or stool 13 rests 
upon powerful springs 14, of rubber (or metal), protected by a casing 
or cylinder 15 from the action of the water. The rise of the block 
is limited by a bolt 16, the springs being compressed so as to bear 
up against the flange or head of the bolt with considerable pressure, 
and when the weight or pressure on any block of the series exceeds 
the force with which the block is pressed up against the bolt head 
by the springs, the springs become more compressed, and the block 
sinks so as to allow the ship to bear more on the adjacent blocks, 

Fig. 17 is a vertical section of a modification to be used where a 
floating dock is constructed with a central longitudinal keelson, 
girder, or frame 17, there being two sets of springs 14, one on each 
side of the keelson, and the block or stool 13 being disposed across 
the keelson so as to bear on both sets of spring blocks. 
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RAILWAY TRAIN SIGNALS. 


TuHat the seclusion of a first-class compartment of a 
railway carriage should be chosen for the purposes of 
murder is nothing remarkable when the motives which 
inspire, and the conditions which attend, such a deed are 
considered. If in a night train, any act of violence might 
be committed by one passenger upon another with less 
chance of observation (supposing no others riding in the 
same compartment) than upon the most lonely heath, or 
upon the most unfrequented bye-way. It is nothing that 
there may be fifty or a hundred other passengers locked in 
other cells of the train. Those who may be less than a foot 
distant—separated, we will say, by an inch of deal and 
a thin wall of stuffed hair and broadcloth, might as well 
be at the antipodes. They can hear nothing in the mad 
roar of the flying train; or, if they can, it is unin- 
telligible. A piercing shriek from the next compartment 
could hardly be distinguished from a note of warning 
from the whistle as the engine bounds through a station. 
There are many trains within which fellow passen- 
gers are locked up for two whole hours together. Ex- 
presses run from London to Rugby, from London to Peter- 
borough, from Crewe to Rugby, and from Chester to Holy- 
head, without a single intermediate stop—runs of eighty- 
three, seventy-six, seventy-three, and eighty-four miles 
respectively. Fora deliberate murder perhaps no place 
could be better chosen than a railway carriage, could the 
intended victim be followed into one, and with no one else 
in sight. Does not the ready escape of the wretch who 
wrought so foul a crime upon the North London line, 
the other evening, prove this? He could even throw 
a still living body through the carriage door without its 
being observed. But although public attention has been 
fixed upon the North London tragedy, it is even yet more 
remarkable that a young woman, daring death itself to 
escape from the indignities of a fellow traveller, should 
have clung, for five miles, to the outside of a carriage upon 
the South-Western Railway in broad daylight, and with- 
out being seen save by a single passenger in a neighbouring 
compartment, who managed, at great risk to himself, to 
keep her from falling upon the line until the train reached 
astation. That this should have happened is very much 
more extraordinary than that the mangled body of Mr. 
Briggsshould have been thrown unseen froma North-London 
first-class carriage. Special forms of crime often rage 
as epidemics. It was so not long since with garotting. 
And we have reason to suppose that railway murders wiil 
yet become frequent. If there is anything in security 
from detection—and the whole theory of punishment is 
that it is necessary to prevent the spread of crime—then 
may every cut-throat follow his victim into a railway car- 
riage with almost the certainty of easy escape. It is ex- 
traordinary what precautions are sometimes taken to 
prevent people from taking their own lives—what high 
fences are sometimes made upon the banks of sluggish 
streams, and what iron cages upon the tops of lofty monu- 
mental columns. But on the railway, at least, there is 
nothing to prevent one of two fellow passengers from 
taking the life of the other. If murder be intended, all 
that is necessary is to leave the two alone together. 

Will the time ever come when, with the teachings of 
accumulated murders, other outrages of half a dozen sorts, 
fires, and the occasional horrors of broken wheels end axles, 
railway companies in England will consent to their pas- 
sengers being placed in communication with those in charge 
of the train ? ‘There are those—but none, we are convinced, 
among railway managers—who imagine that it would 
require much ingenuity to devise such means of communi- 
cation, and the Patent Office bears record of the innumer- 
able expedients in the way of electric wires, whistling ap- 
paratus, reflecting mirrors, speaking trumpets, &c., which 
certain would-be inventors have imagined to be necessary 
to enable the passengers in a railway train to call the atten- 
tion of the guard upon an emergency. It might be as well 
were it everywhere understood that instant and certain 
communication throughout the length of a train requires 
ho exercise of ingenuity whatever. ‘There may be asatis- 
faction in accomplishing a result in a round-about manner ; 
but, for ourselves, we prefer the simplest means which 
will serve the intended end. Nothing can be simpler 





than a bell cord, extending in successive lengths 
hooked together, from the rear of a train to the engine, the 
cord passing inside the carriages just under the roof. We 
need hardly again record in these columns that this means 
of communication is used upon every line of railway in 
Canada and the States. No train would, under any cir- 
cumstances, be startec there without the bell cord. It is 
within the reach of every full-grown passenger in the train, 
and yet it is never abused, the motive for doing so being as 
empty as that which would be manifested in breaking the 
carriage windows. It is quite true that our railway car- 
riages are made very differently from those worked in 
America. The differerce is of such a kind, however, as to 
make the bell cord far nore necessary with us than with 
the Americans. Tosaythat railway passengers could not be 
trusted with the means of signalling for themselves is hardly 
a reasonable excuse. The experiment might be tried, at 
least with first-class carriages, keeping the cord upon the 
roofs of the second chsses, and thus out of reach. A 
dozen ways might be pointed out by either of which a 
signal might be unerrirgly traced to the compartment from 
which it was given, and a heavy fine or alternative punish- 
ment might justly be inflicted for any wilful abuse of the 
signal cord. Even tken it need not follow that, as is 
invariably the case in America, a pull of the bell is the 
signal to stop the trein. It is perfectly practicable to 
extend a foot-board aad hand-rail along railway carriages, 
so that, on a signal beng made, the guard could go at once 
to the compartment from which it proceeded, he receiving 
the signals from the yassengers and communicating them, 
at his discretion, to the driver. 

It is tedious to ourselves, and we must believe, to many 
of our readers, to thts reiterate what has been preached in 
the pages of Tne ENGINEER for years. ‘The occur- 
rences which have marked the past week convince us, 
however, that it is simply a duty which a journal in 
the position of our own owes to society not only to keep 
this subject alive, but to point it with such illustrations as 
time brings to our aid. That the day will come when we shall 
look back with wonder at the barbarity of locking up two 
or more fellow passengers in the most complete sclitude for 
perhaps two hours together, and that this day ig not far 
distant, we firmly believe. Means of communication are 
coming to be regarded as a positive necessity, and such 
powerful agencies of opinion are now in force, that the con- 
victions of a comparatively few intelligent minds must soon 
become the accepted conclusions of all. 


FORMULAS IN LOCOMOTIVE ENGINEERING. 


THOSE who know arything of the practice of locomotive 
designers and engineers are aware how few of the “ for- 
mul,” deduced with so much care by aspirants to pro- 
fessional authority, are respected, or even remembered. 
The time will come when some one will write a book to 
show how little locomotive engineering owes to those who 
seck a “law” in every change of circumstance, and a 
“rule” for every detail. There are formule, certainly, 
applicable to locomotive practice, from which there 
is no appeal. There are formula, the adoption of which 
would save much valuable time to the locomotive en- 
gineer. It would be worth his while to compute the 
tractive force of a locomotive by Pambour’s formula (and 
we have known but few engineers to comprehend it.) From 
a complex statement, Pambour eliminates the simple ex- 
pression 
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Where d is the diameter of the2cylinder in inches, » the | 


mean effective pressure in pounds per square inch on the 
piston, 7 the length of stroke, and D the diameter of the 
driving wheel; the length of stroke and size of wheel 
being both taken in the same terms of measurement 
(whether feet or inches), and T the tractive force of the 
engine in pounds weight at the rails. This is a formula 
which is as capable of unimpeachable demonstration as 
any proposition in Euclid, and yet it is, apparently, one 
of the most paradoxical in the range of practical science. 
The thoroughbred engineer will have the area of both 
pistons instead of the square of the diameter of one. He 
will have twice the length of the stroke and the circum- 
ference instead of the diameter, of the driving wheel. 
And he arrives, in his own way, at precisely the result 
which any ready calculator, knowing Pambour’s formula, 
may in most cases attain by a rapid mental operation. 

But there is another class of formule often brought for- 
ward in papers and discussions at the meetings of the Civil 
Engineers, and often} by men who know a locomotive 
engine precisely as a philosophical hermit might be ex- 
pected to know society. Not only are there amateur dis- 
patants who; hatch and elaborate formule ve locomotives, 
for the edification of Great George-street, but amoug these 
gentlemen there are those who incorporate their weighty 
dicta in formidable quartos, as law for those who are to 
come after. It is move than ten years since a tyro engineer 
laid down, in a paper read at the Institution of Civil 
Engineers, the following formula, as that from which the 
evaporating power of locomotive boilers was to be esti- 
mated :— 

c = 00202 # 

g 

in which ¢ was the maximum ecoromical evaporation in 
cubic feet per hour, / the total “inside” heating suface 
in square feet, and g the area of firegrate. Now the very 
promulgation of such a formula for any other purpose than 
to express the ascertained results from known and speci- 
fied classes of engines, betrayed the ignorance, not only of 
practice, but of first principles, of the amateur engineer 
who advanced it. It was first gratuitously deduced from 
this formula that the economical evaporative power de- 
creased directly as the area of grate was increased, even 
while the heating surface remained the same. Now, “ area 
of fire grate,” per se, has no assignable calorific, evaporative, 
or dynamical value whatever. ‘The grated bottom of a fire- 
box 1s nothing but a support for fuel, which may or may 
not be incandescent, and furthermore a port of admission 
for air. The mere extent of grate, however, by no means 


controls the admission of air, and yet it is wholly 
and solely the quantity of air brought into effective 
contact with the fuel—or, {to speak more strictly, the 
weight of oxygen chemically combined with it — 
that determines the absolute quantity of heat produced 
in a given time, and this, estimating heat quantitatively, 
has far more to do with evaporation within a boiler than 
the mere measurement of a firegrate or a firebox. The 
mere area of a firegrate, considered by itself, has hardly 
more influence upon the power of a locomotive than the 
area of a fvotplate. Again, the quondam reader at the 
Institution argued that the economical rate of evaporation 
increased directly as the square of the heating surface, the 
area of grate remaining the same! We must be pardoned 
for adding a note of admiration to this conclusion. It was 
prima facie absurd, but not so to its author. It comes to 
this : in a locomotive having 1,000 square feet of firebox and 
tube surface, add 414 square feet of tube surface, and with no 
other change the economical rate of evaporation per hour is 
doubled!! (We must add one or two more exclamat 
signals). For 1000 ; 1414? :: 1; 2. Can we believe that the 
propounder of this formula ever saw a locomotive? But, 
thirdly, he concluded that the necessary heating surface 
increased only as the square root of the economical evapo- 
rative power, which is simply a converse of the second 
proposition, and equally unphilosophical, impracticable, and 
absurd. Fourthly, it was laid down that the heating sur- 
face must be increased as the square root of the grate area, 
in order to preserve the same rate of economical evapora- 
tion. That is to say, in increasing the grate area from 
4 square feet to 16 square feet, it was only necessary to 
double the heating surface. This, again, was but another 
mode of stating the other propositions. If they were 
not, all of them, sufficiently preposterous, upon 
their face, to any one who had the least practical 
knowledge of a locomotive engine, they were certainly 
opposed to all experience upon a scale of any breadth. 
Shall we say that the propounder of the formula in ques- 
tion was the author of a work known as “ Railway Ma- 
chinery,” and of another known as the “ Exhibited 
Machinery of 1862?” Need we say that, in the discussion 
of this formula, it was shown that, in one case, where the 
evaporation by the formula should have been 16°05 cubic 
feet per square foot of grate per hour it was only 5-41, 
and that in another, where the rate by the formula should 
have been 11°04 cubic feet, it was but 4°72 cubic feet! 
There are other formule with which books on locomotive 
engines are often encumbered, to the vexation of the 
student, who can discover no philosophy in them, and to 
the disgust of the practical man who can, by a mere opera- 
tion of judgment, arrive more closely to the truth than the 
weak legislation of closet engineers could guide him. 
There is no formula, we may safely assert, which, after 
all the locomotive practice which English railways have 
afforded, can assign a true value to a square foot of grate, a 
square foot of tube surface, a square inch of blast orifice, 
or a foot of chimney. ‘The sole and only condition which 
determines the rate of combustion in a furnace of any kind 
is that of the most rapid admixture of the oxygen of the 
air with the fuel. In a locomotive engine the force of the 
steam in the blast pipe may be the great exciting cause of 
| this mixture; but this force, or rather its effect upon the 
| fire, depends upon the thickness and extent of the bed of 
fuel, its quality, the room for combustion, the cross sec- 
| tional area of the tubes, and the inner surface of the tubes 
controlling what may be termed tube friction. So, too, the 
force of the blast depends upon the pressure of steam 
worked, the grade of expansion, the area of the exhaust 
orifice, its form and its position with reference to the 
chimney, the size of the smokebox, the presence or other- 
wise of draught apparatus (“petticoat pipes,” &c.) in the 
smokebox, and upon still other conditions which might be 
named. We are speaking now of the effect merely pro. 
| duced upon the fire, and every engineer of the least expe- 
| rience is aware that each of the circumstances named has 
| an influence of its own. After the fuel is burnt there are 








still other circumstances which control the rate of evapora- 
tion, or, which is much the same, the temperature in the 
smoke box. It is notonly mere extent of heating surface, 
but the kind and disposition of heating surface, which 
decides the useful effect. ‘The useful number and length of 
tubes is soon reached, and anything beyond is a 
source of positive loss. The practical man, familiar 
with actual proportions, needs no formule in matters 
|of this sort. ‘The locomotive engine has _ been 
| brought to its present approximate perfection solely 
through trial and error. Firegrate area, firebox surface, 
tube surface, have been added as long as any advantageous 
result appeared to be secured, and the opportunities for 
observation are infinitely more numerous with, and favour- 
able to, the locomotive engineers in responsible practice on 
more than 10,000 miles of British railway, than to the 
amateur engine anatomists and physiologists who would 
guide and direct them if they could. There are those, as 
there always will be, who must have not only—what 
every intelligent man must desire—a reason for every- 
thing, but, furthermore, a “law” embodied in a for- 
mula to fix the result for ever. They turn upon one 
when he speaks of “circumstances.” “Surely,” they 
will say, “you can ascertain where gain ends and loss 
commences. That is a matter of easy experiment and 
direct observation.” And so they make an experiment or 
two, or a dozen for that matter, and deduce the inevitable 
formula for those who come after. The few who will con- 
sent to learn and to practice these formule often have 
more to unlearn afterwards than, had it been sound know- 
ledge, would have answered all the purposes of a profes- 
sion. ‘There are formu's related to locomotive engineering 
which are as certain in their results as the laws of gravity, 
and are as capable of exact aemonstration. With such 
formulx no engineer can be too familiar. But for a wider 
class of empirical formule, such as the famous mathematical 
elaboration already quoted of the relations of heating 
surface and economical evaporation, the less, probably, that 
they are studied the better, even if the object be amusement 
merely. ‘The same amount of study given to actual obser- 
vation of practice would bear far better fruit. 
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SOCIETY OF ARTS. 
March 3lst, 1864. 
CANTOR LECTURES. 
ON CHEMISTRY APPLIED TO THE ARTS. 
By Dr. F. Crace Catvert, F.R.S., F.C.S, 
Bores.—Composition of raw and boiled bones. The manufacture of super- 
hosphate of lime. Application toagriculture. Bone-black or char, and 
ta use in sugar refining. Phosphorus, its properties, extraction and em- 
ployment in manufacture of h Horn and ivory, their composition 
F and applications, 
I sHALL not take up your time by making many preliminary remarks, 
but merely state that though the heads of the subject on which I 
intend to speak are not inviting ones, still we shall find as we pro- 
gress that the study of the various matters which I shall bring 
before you is full of interest and instruction. Further, it would be 
difficult to name subjects which better illustrate the ability of man 
to turn to profitable account the various materials placed in his 
hands, or to mention substances which have received more com- 
plete and skilful applications than those we shall treat of this 
evening. 

Bonts.—The composition of “green bones,” or bones in their 
natural state, may be considered under two general heads, viz., the 
animal matters, consisting of a substance called osséine and a few 
blood-vessels, and the mineral matters, chiefly represented by phos- 

hate of lime and a few other mineral salts. ‘be composition of 

pes has been examined by many eminent chemists, but the most 
complete researches are those published in 185 by Mr. Fremy, 
who examined bones, not only from various classes of vertebrated 
animals, but also from different parts of the same animal.* 

The first conclusion drawn by Mr. Fremy from these researches, 
is that he found a larger proportion of mineral matter than is generally 
admitted by chemists. Secondly, that there is no material difference 
in the composition of various bones taken from different parts of 
map, or of any one animal, but that age has a very marked 
influence on composition. ‘Thus,in the bones of infants, there is 
more animal and less mineral matter than in the adult, whilst 
in old age there is more mineral and less animal matter 
than in the middle-aged man. The mineral substance which 
chiefly increases in old age is carbonate of lime. Lastly, he could 
find no marked difference between the bones of man, the ox, calf, 
elephant, and whale; while in the bones of carnivorous animals and 
of birds there is a slight increase in the amount of mineral matter. 
Allow me now to call your attention to a most interesting query. I 
hold in one hand the mineral matter only of a bone, which you can 
see retains perfectly its original form, and in the other hand I have 
the animal matter only of a similar bone, which also retains the 
form in which it previously existed, but is flexible instead of rigid. 
The question, therefore, arises, whether the strength and hardness 
of boues proceed from these two kinds of matter being combined 
together, or are their respective molecules merely juxtaposed ? The 
answer is, the latter; for, as you see by this specimen, the mineral 
matter has been entirely removed without deforming the animal 
texture. Further, in the foetus it is found that the bones contain 
nearly the same proportions of animal and mineral matters as those 
of the adult. Also, it has been observed by Mr. Flourence and other 
eminent physiologists, that the wear and tear of bones during life 
is repaired by the formation of new bone on the exterior surface of 
the bone, while the old substance is removed through the interior 
duct, and that the composition of the new layer is the same as that 
of the original bone. Let us now proceed to examine the chemical 
properties of the various substances composing bones, and some of 
the various applications which they receive in arts and manufac- 
tures. ‘The general composition of bones may be considered to be as 
follows :— 
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The above-named animal matter, ossdine, C 50-4, H 6:5, N 16-9, 
O 26-2, aud which has been erroneously called gelatine, is insoluble 
in water, weak acids, and alkalies, whilst gelatine presents properties 
directly the reverse. But what has led to this popular error is that 
osscine, when boiled in water, becomes converted into the isomeric 
substance commonly called gelatine. As 1 shall have to dwell on 
this substance at some length in my next two lectures, I will not 
detain you now further than to state that osséine is obtained from 
bones by placing them in weak hydrochloric acid, which dissolves 
the phosphate of lime and other mineral salis, washing the animal 
substance osséine until all acid is removed, drying it, and treating 
it with ether to remove fatty matters. I cannot leave this subject 
without remarking on the extraordinary stability of this animal 
substance, for it has been found in the bones of man and animals 
after many centuries, and even in small quantities in fossil bones. 

The fatty matter of bones is made usetul in the manufacture of 
soap, railway grease, and for other purposes; it is obtained by 
taking fresh bones (as bones which have been kept a long time 
will not yield their grease easily) and placing the spongy parts, or 
ends of the bones (where most of the fatty matter exists) in large 
boilers filled with water, which is then carried to the boil, when a 

rt of the osséine is converted into gelatine, and the fatty matter 
iberated rises to the surface, and is easily removed. The bones 
thus treated are called boiled bones, and receive many important 
applications, to which your attention will be called in a few minutes. 
Benziue and bisulphuret of carbon have been used as substitutes for 
water in the above operation, but the advantages do not seem to 
have been suflicient to lead to their general adoption. 

Mineral Matter of Bones.—These, as the foregoing table shows, 
are chiefly represeuted by phosphate and carbonate of lime. The 
immortal Berzelius was the first to establish the fact that phosphate 
of lime was the only substance possessing the properties necessary 
for the formation of bone, owing to the extremely simpl> chemical! 
reactions which cause the soluble phosphates to become insoluble. 
Let us trace shortly the sources from whence we derive the large 
proportion of phosphate of lime which exists in our frames. Several 
of our most eminent chemists have proved the existence of phos- 
phorus in sedimentary and igneous rocks, and the important part 
played by phosphorus in nature cannot be better conveyed to your 
minds than by this extract from Dr, Hofmann’s learned and valu- 
aple Report on the Chemical Products in the Exhibition of 1862 :— 
‘Large masses of phosphorus are, in the course of geological revo- 
lutions, extending over vast periods of time, restored from the 
organic reigns of nature to the mineral kingdom by the slow process 
of fossilisation; whereby vegetable tissues are gradually trans- 
formed into peat, lignite, and coal ; and animal tissues are petrified 
into coprolites, which, in course of time, yield crystalline apatite 
After ying locked up and motionless in these forms for indefinite 
periods, phosphorus, by further geological movements, becomes 
again exposed to the action of its natural solvents, water and car- 
bonic acid, and is thus restored to active service in the organisms of 
plants and lower animals, through which it passes, to complete the 
mighty cycle of its movements into the blood and tissues of the 
human frame. While circulating thus, age after age, through the 
three kingdoms of nature, phosphorus is never for a moment free. 
It is throughout retained in combination with oxygen, and with 
the earthy or alkaline metals, for which its attraction is intense.” 
After these eminently philosophical views by Dr. Hofmann, I will 
proceed to call your attention to the application of bones to agri- 
culture, Bones are generally used for manuring in one of these 
three forms :—1st. As ground green bones, 2ud. As ground boiled 
bones (that is, bones nearly Sovicet of their osséive by boiling 
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under pressure, as I shall describe in my next leeture); 3rd. Super- 
phosphate of lime. 
Green or raw bones have been used on grass land for 
a long period, but their action is exceedingly slow and progressive, 
owing to the resistance of the organic matte: to decomposition and 
the consequently slow solubility of the phosphate of lime in carbonic 
acid dissolved in water. What substantiates this view is that 
boiled bones are far more active than theabove. It is found that 
from 30 to 35 cwt. per acre of these wil increase the crops on 
pasture land from 10 to 20 per cent. in the second year of their appli- 
cation. But the great advantage which agriculture has derived from 
the application of bones as a manure, has a‘isen from their transfor- 
mation into superphosphate of lime, especially applicable to root and 
cereal crops. To Baron Liebig is due the honour of having first 
called the attention of farmers (in 1840) to the importance of trans- 
forming the insoluble phosphate of lime of bones into the soluble 
superphosphate, rendering it susceptible of immediate absorption by 
the roots ot plants, and of becoming at once available for their 
growth. These suggestions of Liebig were rapidly carried out on 
a practical scale by Messrs. Muspratt, of Lancashire, and J. B. 
Lawes, of Middlesex; in consequence of the valuable results 
obtained by them, the manufacture of artifixial manures has gradually 
grown info an important branch of marufacture in this country. 
The manufacture of superphosphate of lime is so simple that any 
farmer possessing a knowledge of the mer rudiments of chemistry 
can make it for himself, by which he will not only effect great 
economy, but also secure genuineness of oroduct. All he requires 
is a wooden vessel lined with lead, into whrh can be placed 1,000 Ib, 
of ground boiled bones, 1,000 lb. of water, and 500 1b. of sulphuric 
acid sp. gr. 1845 (or concentrated vitrol) mixing the whole, and 
stirring well, for about twelve hours. After two or three days a 
dry mass remains, which only requires to be taken out and placed 
on the land by means of the drill, or to be mixed wlth water and 
sprinkled on the land. When very large quantities of this manure 
are required, the plan devised by Mr. Lawes appears to me to be the 
best. It consists in introducing into the upper end of a slightly 
inclined revolving cylinder a quantity of finely-ground boiled bones, 
together with a known proportion of sulphuric acid of sq. gr. 1°68. 
As the materials slowly descend by the revolution of the cylinder 
they become thoroughly mixed, and leave it in the form of a thick 
pasty mass, which is conducted into a large cistern capable of con- 
taining 100 tons ora day’s work. This is allowed to remain for 
twelve hours, when it is removed, and is ready for use. Most manu- 
facturers find it necessary to add to the phosphate of lime of bones 
other sources of phosphates, such as coprolites, or the fossil dung of 
antediluvian animals which have been fourd in large quantities in 
Suffolk, Cambridgeshire, aud elsewhere, and contain from 36 to 62 
per cent. of phosphate of lime, and from 7 :o 38 per cent. of organic 
matter. Others employ a mineral substance called apatite, containing 
about 92 per cent. of phosphate of lime, and found also in large 
quantities in Spain, Norway, France, &c. Others, again, employ 
guanos rich in phosphate of lime, such asthose of Kooria Mooria 
Islands and Sombrero phosphates. The lollowing is the average 
composition of the superphosphate of lime of commerce :— 


Soluble Phosphate .. .. 22 to 25 per cent. 
Insoluble ,, ~ ws » ” 
Water .. co oe 10, I iy 


Sulphate of Lime ae ee “~ 
Organic Matter... .. .. 12, 15 
Nitrogen 0°75 to 15 percent. 

The valuable and extensive researches of Messrs. Lawes and 
Gilbert, and Messrs. Boussingault and Ville, have not only demon- 
strated the importance of phosphates to the growth of cereal and 
root crops, but also that phosphates de:ermine in a great measure 
during vegetation the absorption of nitrogen from the nitrates or 
from ammonia, as will be seen by the following table :— 








Amount Or NITROGEN FIXED BY WHEAT UNDER THE INFLUENCE OF 
THE FOLLOWING SALts:— 
Without With 
Nitrogenated Nitrogenated 
I ds. pour j 

Phosphate of lime and eT 20°0 
Alkaline Silicate t a N = 
Phosphate of Lime .. +. «+ o¢ 7°25 oe 19°17 
Earths and Alkaline Silicates .. .. 1116 
Ee eee ee ee ee 9°50 


Bone-black or Char.—In 1800, Liwitz made the interesting obser- 
vation that wood charcoal possesses the remarkable property of 
removing colouring matters from their solutions. In 1811, Figuier 
also observed that animal black has far greater decolourating power 
than wood charcoal, and bone-black has consequently become one 
of the principal agents in sugar refining, and has been the means, 
more than any other substance, of producing good and cheap white 
sugars. ‘T'o give you an idea of the extent to which bone-black is 
used at the present day for decolourating purposes in the refining 
of sugar I may state that in Paris alone it is estimated that about 11 
million kilogrammes of bones are used annually for that purpose. The 
preparation of bone-black is simple in principle. It consists in placing 
in cast iron pots about 50 1b. of broken boiled bones, that is, bones 
which have been deprived of their fat—of most of their os-éine, 
and piling these pots in a furnace, where they are submitted toa 
gradually rising temperature, during twenty-four hours, such as will 
completely decompose the organic matter, but not so high as to partly 


fuse the bones and thus render them unfit for their applications. | 
It consists in | 


But a more economical process is generally adopted. 
introducing the crushed bones into horizontal retorts, which are them- 
selves in connection with condensers, the ends of which are brought 
under the retorts to assist by their combustion in the distillation of 
the animal matter. By this arrangement not only is char obtained, 
but oily matters which are used by curriers, and also ammoniacal 
salts employed in agriculture and manufactures. 
decolvurating action of animal blacks may. be considered as partly 
chemical and partly mechanical—-mechanical because it is proved by 
some interesting researches of Dr. Stenhouse, to which I shall refer 
further on, that the action is due to the minute division of the carbon 
and the immense surface offered by its particles to the colouring 
matter, char being composed of 90 parts of mineral salts to 10 per cent. 
of carbon. On the other hand, the action is proved also to be 
chemical, by the fact that water will not remove the colouring matter, 
while a weak solution of alkali will dissolve it. Dr. Stenhouse’s 
valuable researches not only illustrate fully this fact, but also prove 
the possibility of producing artiticially substitutes for bone-black. In 
1857 he published a paper describing the production of an artificial 
black, called by him aluminised charcoal. This he obtains by mix- 
ing intimately, and heating finely pulverised charcoal and sulphate 
of alumina, when he obtained a powertul decolourating agent contain- 
ing 7 per cent. of alumina, and well adapted for decolourating acid 
solutions, such as those of tartaric and citric acids, in chemical works. 
lie also prepared what he called coal-tar charcoal, by melting one 


pound of pitch in a cast iron pot, adding to it two pounds of coal-tar, | 


and mixing intimately with it seven pounds of hydrate of lime, then 
carrying the whole to a high temperature, allowing it to cool, remov- 


ing the lime by washing the mass with hydrochloric acid, and then | 


with water, when carbon in a high state of division was obtained, 
possessing powerful decolourating properties. The following series 
of experiments by Dr. Stenhouse perfectly illustrate the chemico- 


physical action of animal black as a decolourating agent. He | 


boiled a certain amount of char, and his two charcoals, with 
a solution of logwood, then treated each black separately with 
ammonia, when the following results were obtained:  Alu- 
minised charcoal yielded no colour. JBone-black but a slight 
amount. Coal tar, charcoal, large quantities. But it would be 
wrong in me to leave you under the impression that animal black 
ean only remove colours from solutions. Purified animal black, 
that is to say, animal black deprived of its mineral matters by the 


action of muriatic acid and subsequent washing, has the power of | 


removing certain bitters from their solutions. ‘Thus Dr. Hofmann 
and Professor Redwood applied this property with great skill, some 
years ago, to the detection of strychnine in beer. Again, Mr. T. 
Graham, Master of the Mint, published a most interesting series of 


The extraordinary | 


researches, in which he established the fact that purified animal 
black had the power to remove a great number of saline matters 
from their solutions, such as th salts of lime, lead, copper, 

Revivification of Bone-black.—After a certain quantity of syrup 
sugar has percolated through the cylinders containing bone-black, 
the interstices become so clogged with impurities that it loses its 

wer of decolourating the syrup. Sugar refiners are therefore in th: 
habit oi restoring the power of their bone-black, generally speaking, 
by submitting it to a process of calcination, which volatilizes or 
destroys the organic matter fixed by the char. It has been proved 
by experience that char may undergo this operation about twenty 
times before its pores become so clogged with dirt as to render it 
useless. [Here the lecturer described, with the aid of drawings, 
several of the various apparatus used in sugar refineries for 
the above process, alluding particularly to that of Messrs. Ponti- 
fex and Wood, by which a ton of char is revivified every 24 hours.] 
A new process, however, has been devised by Messrs. Leplay and 
Cuisinier, which as a whole deserves the attention of refiners, 
though I am aware that several of the details of their process have 
been used for some time. The char which bas served its purpose in 
the cylinders, instead of being removed, is treated at once by the 
following processes :—It is first thoroughly washed, treated by 
steam to remove all viscous substances, then a weak solution of 
alkali is allowed to percolate through the char, which removes 
saline matters, and a certain amount of colouring matter, when it is 
further acted upon by weak hydrochloric acid, which in removing a 
certain amount of the lime salts liberates the colouring matters, the 
char is again washed with weak alkali to remove the remaining 
colouring matter, and lastly the decolourating power of the black is 
restored by passing through it a solution of biphosphate of lime. It 
is to be hoped that the nigh praise bestowed upon this process on 
the Continent may induce our manufacturers to try it, as they 
would obtain two distinct advantages by its use: — First, the 
economy of operating at once upon the black and restoring its pro- 
perties without removing it from the cylinders: Secondly, the pre- 
vention of the noxious odours given off during the revivification 
of char by the ordinary methods. It is interesting to note one of 
the results of the different employment of char in this country and 
on the continent. In England the wear and tear in sugar 
refinery is constantly repaired by the introduction of fresh 
char, and there is no spent or old char for sale. In France, 
on the contrary, owing to the great impurities in their 
beet-root sugar syrups, and to the use of blood in refinery, 
the char becomes rapidly clogged with organic matter, and is 
so completely animalised, that its value as a manure exceeds 
what the char originally cost the refiner. The result is that 
French “spent” char is annually exported to the French 
colonies to the amount of 120,000 tons, and is there used asa 
manure to promote the growth of the sugar cane. So important is 
this article of commerce considered, that the French Government 
have appointed special analytical chemists to determine its value for 
the trade. 

Phosphorus.—I am now about to call your attention to one of the 
most marvellous and valuable substances ever discovered by 
chemists. In 1660, Brandt, a merchant of Hamburgh, discovered a 
process for obtaining phosphorus from putrid urine, but though 
he kept his secret, a chemist named Kiinckel published the mode 
of obtaining it from this fluid. A hundred years later Gahn 
discovered the presence of phosphorus in bones; and Scheele 
shortly afterwards gave a process to obtain it therefrom. The pro- 
cess devised by this eminent chemist was shortly afterwards im- 
proved upon by Nicolas and Pelletier, and their method was so 
completely worked out by Fourcroy and Vauquelin that it is still the 
process used in the present day. The preparation of phosphorus 
consists of four distinct operations :—Ist, 80 parts of thor. ughly cal- 
cined and pulverised bones are mixed with eighty parts of sulphuric 
acid, sp. gr. 1°52, to which is then added 40 parts of boiling water ; 
2ndly, after a few days the clear liquor, containing bi-phosphate of 
lime, is removed from the insoluble sulphate, and evaporated until it 
has the specific gravity of 1-5: 3rdly, this liquor is mixed with 20 
per cent. of tinely pulverised charcoal, and the whole is dried at a 
moderately high heat, when, 4thly, it is introduced into an earthen- 
ware retort, placed in the galley furnace, and on heat being slowly 
applied phosphorus distils, and the operation is continued at a high 
heat for two or three days. Jt is, however, necessary that the phos- 
phorus thus obtained should be puritied, and this is effected by melt- 
ing the phosphorus under water, and pressing it through a chamois 
skin. It is then boiled with caustic alkali to remove other impurities, 
but what is still better is to heat the phosphorus with a mixture of 
bichromate of potash and sulphuric acid. The phosphorus thus 
| purified is drawn through slightly conical glass tubes by the suction 
of a caoutchouc pouch, or is allowed to run by an ingenious con- 
trivance into tin boxes. As will be seen by the following formula, 
the manufacturer only obtained from the bones one-half of the phos- 
phorus they contain :— 


2(PO;, 8 Ca O)+4 S03 HO=2 (PO;'Ca 0, 2 HO)+4 (SO; Ca 0) 





Bone Pnosphate Sulphuric Acid phosphate Su:phate 
of lime. acid. of lime. of lime. 
2(PO;CaO) +50 = PO;2CaO0 + 5C0+ P 
Biphosphate Carbon. Pyrophosphate Oxide of Phosphorus, 
} of lime. of lime. carbon. 


| Consequently many attempts have been made to devise a chemical 
| reaction by which the whole of the phosphorus might be secured. 
The most successful attempt of late years is that made by Mr. Cary- 
Montrand, whose process is based on the following chemical reaction : 
ACTION OF HYDROCHLORIC ACID ON BONE PHOSPHATE. 


| 

2(P0;CaO) + 4HCI = 2 (PO;, CaO, 2HO) + 4 CaCl. 
Bone phosphate of Hydrochloric Acid phosphate Chioride of 
| lime. acid. of lime. calcium. 


ACTION OF HYDROCHLORIC ACID ON BIPHOSPHATE. 
2(P0O;,Cav) + 2HCL + wc 60> «(CaCl «6+ «21200 2H 
Biphosphate Hydrochloric Carbon, Chloride of Oxideof Hydrogen. 

of lime. acid. calcium, carbon. 


+ 2P 

Phosphorus. 

He arrives at this result by treating calcined bones with hydro- 
chloric acid; the liquor is then mixed with charcoal, and the whole 
dried at a moderate heat. The prepared mass is then introduced 
into cylinders, through which a stream of hydrochloric acid is made 
to percolate, and, as shown above, chloride of calcium, hydrogen, 
carbonic oxide, and two proportions of phosphorus are produced. 
(The process of Fleck was also described.) Phosphorus prepared 
and purified by the above processes is a solid, semi-transparent body, 
having a sp. gr. 1°83, fusing at 110°5 deg. F., and boiling at 55 deg. 
It is so inflammable that it ignites in the open air at several degrecs 
below its fusing point; but Professor Graham made, some years 
ago, the interesting observation that this slow combustion of phos- 
| phorus could be entirely checked by the presence of certain combus- 
tible vapours. Thus he found that one volume of vapour of 
naphtha in 1,820 of air, or one volume of vapour of oil of 
| turpentine in 4,444 of air, completely prevented the spontaneous 
| combustion of phosphorus. Further, phosphorus presents the 
curious property, that, if heated to 160 deg. F., and suddenly cooled, 
it becomes black; and if heated to 450 deg. or 460 deg. for 
several hours, it becomes amorphous, and of a dark brown 
| colour. This allotropic state of phosphorus, first noticed by 
Schrotter, has enabled it to render great service to society 
owing to its not being spontaneously inflammable (as in fact it only 
becomes so at a temperature approaching its point of fusion), and 
also to its not being poisonous, so that it can be substituted for 
common phosphorus in the manufacture of matches with great 
advantage. Lastly, owing to this brown amorphous phosphorus 
not emitting any vapours, those employed in the manufacture of 
chemical matches now avoid the risk of the dreadful disease of the 
jaw-bone, called phospho-necrosis. Notwithstanding the great 
difficulties attending the manufacture of this valuable product, Mr. 
Albrigit, of Birmingham, has, with praiseworthy perseverance and 
great skill, succeeded in obtaining it perfectly pure on a large scale, 
and at such a price as to bring it within tue scope of commercial 
transactions, 
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Chemical Matches.—Although I do not intend to enter at great 
length upon this subject, yet, as it isa highly important one, I deem 
it my duty to lay a few facts before you. ‘The first application of 
chemistry to the discovery of a substitute for the old tinder-box of 
our fathers, was made in 1820, when the sulphuretted ends of matches 
were covered with a mixture of chlorate of potash, lycopodium, and 
red lead, and the matches so prepared were dipped into asbestos 
moistened with sulphuric acid. In 1836 lucifer matches were first 
introduced, and the explosive matches were soon followed by the 
non-explosive ones, ‘The composition of these matches is as fol- 














lows :— 
Non-Explosive. | Explosive. 

Phosphorus «se «e «2 e8 «2 «| 25 or 30 9 or 4 
Red lead .. +e of cc ce ce oof 5 ,, 20 | 16,, 3 
Ge ce. 26 6 te 8 06 we ed oe, 8 | 14 ,, 10 
Gand 1c cs cc @s ce 06 «0 co] 20 ,, 20 

Vermilion .. ee «2 os «os les © 

Gum or glue .. «2 so eo of «| 20 ,, 25 a 





The danger as well as the disease attendant on this manufacture was 
greatly \.itigated by Professor Granam’s discovery of the property 
of turpentine vapour, already olluded to. Until lately the only suc- 
cessful application of amorphous phosphorus to lucifer matches was 
that of Messrs. Coignet, Freres, ot Paris, who caused a rough surface 
to be covered with it, and so prepared their matches that they would 
not ignite except when rubbed upon the prepared surtace. Similar 
matches, under the name of “ special safety matches,” have also been 
introduced into this country of late by Messrs. R. Letcbford and Co., 
who have also effected several important improvements in this 
branch of manufacture, in one of which paraftiu is made use of to 
carry combustion to the wood, instead of sulphur, which gives r se 
to the noxious fumes of sulphurous acid, and as the substitution is 
made by Messrs. Letchford without any increase of cost, the price of 
these matches is as low as that of the commen ones. ‘These gentle- 
men have also found the means of diminishing the amount of phos- 
phorus used to a very considerable extent, so that the disagreeable 
smell of th’s substance is also avoided. But the greatest imp) ove- 
ment that Messrs. Letchford h.ve made is in what they call their 
hygienic matches, or lights, in which for the first time amorphous 
phosphorus is substituted for ordinary phosphorus, and in small 
quantities. The advantage of these matches cannot be overrated, for 
children can eat them with impunity, as amorphous phosphorus is 
not poisonous; they are not nearly so combustible, and therefore not 
so likely to cause accidental fires; and lastly, all source of injury to 
the health of those employed in the manufacture is removed. 1 can- 
not have this subject without still drawing your attention to one or 
two important facts. Messrs. Hochstetter and Canouil, besides 
others, have lately introduced chemical matches free from phosphorus, 
which are stated to have the following compositions ;— 


Chlorate of Potash .. .. oe o « 10 10 10 
Hyposulphite of Lead... eo oo 26 26 20 
Pe. oxide of Lead .. .. eo ce cc oe 88 ee 
Peroxide of Mangamese .. «2 ec oe of «- e- 38.6 
Curomate of Lead co co co cs 1 4 88 


Gum Arabic.. .. co ce ce ce oe & 4 4 

An important improvement in the manufacture of chemical matches 
is the reduction of the proportion of phosphorus toa minimum. ‘This 
is effected by reducing the phosphorus to an infinitesimally minute 
division, by which the manufacture is rendered more economical, and 
the matches, when ignited, have less of the unpleasant ovour of phos- 
phorus. This division is accomplished by using a solution of phos- 
phorus in bisulphuret of carbon, by which a saving of nineteen- 
twentieths of the phosphorus is obtained. Another invention is that 
of Messrs. Puscher and Reinsch, who have proposed tbe employment 
of sulphide of phosphorus. 

Ivory —The lecturer, having given some details respecting the 
properties ot ivory, said—I will now call your attention to the substi- 
tution of the following mixture for ivory tablets as applied to photo- 
graphy. Finely-pulverised sulphate of baryta is mixed with gelatine 
or albumen, compressed into sheets, dried, and polished ; these sheets 
are ready for use in the same way as ivory plates. You are all 
doubtless aware that the nut of the Phytolephas macrocarpa, of the 
palm tree tribe, has for many years been used in this country as a 
substitute for ivory, and it may be interesting to you to be made 
acquainted with the two following facts, viz., that the nut is composed 
ot— 


Pure cellulose .. «os «+ of ef «s eo o Sl percent. 
Gum .- we ee ae oe oR ee ” 
Nitrogenated principles .. ee ce ce of 4 » 
ater .c co co cc ce co 08 cf cf of 9 ” 
Total 2. «co cc «cc co ce ce co 100 


and Dr. Phipson has recently published a method of distinguishing 
this vegetable ivory from the animal one by means of sulphuric acid, 
which gives a beautiful purple colour with the vegetable ivory but 
none with the animal ivory. 

Horn.—Horns of the best quality, and especially the beautiful ones 
obtained from the buffaloes in India and America, receive a great 
variety of applications at the present day, owing to their great 
toughness and elasticity, as weil as to their remarkable property of 
softening under heat, of welding, and of being moulded into various 
forms under pressure. To apply horns to manufactures they are 
treated as follows:—They are tirst thrown into water, and slight 
putrefaction commences, by which ammonia is produced, when the 
horn begins to soften, ‘To carry this action further the horns are 
transferred into a slightly acid bath, composed of nitric and acetic 
acids, with a small quantity of various salts. When the horns are 
sufficiently softened, which requires avout two weeks, they are cleaned 
and split into two parts by means of a circular saw, and these are 
introunced between heated plates, and the whole subjected to an 
intense pressure of several tuns to the square inch. The plates may 
be moulus, and thus the horn may be compressed into any required 
shape. A great improvement has recently been eflected in this 
branch of manufac ure, which consists in dyeing the horn various 
colours. To accomplish this the horn is first dipped into a bath, 
Coutaining a weak solution of salts of lead or mercury, and when 
the horns have been thus impregnated with metallic salts, a solution 
of hydro-sulphate of ammoniais rubbed upon them, when a black 
or brown dye is produced. Another method consists in mordanting 
the horn with a salt of iron, and dipping it in a sulution of logwood. 
Ot late, very beautiiul white fancy articles have been produced from 
horn by dipping it first into a salt of lead, and then into hyurochlorie 
acid, when white chloride of lead is tixed in the interstices of the 
horn, which then simply requires polishing. 

This lecture, as weil as those which tollow, were illustrated by 
numerous specimens and experiments. 








SCOTTISH MATTERS. 


WE have a mass ot interesting details from Scotland. A circular 
on the Scotch pig iron trade says:—“ The shipments of pig-iron in 
the twelve months ending in June last were 639,223 tons against 
562,225 tons in the corresponding period of 1852-63, and thus show 
an increase of 77,000 tons over the previous twelve months. It is 
gratifying to nove the fact that under the influences of dear money, 
political complications, and the largest make on record, the stock of 
pig iron has increased during the past six months upwards of 
25,000 tons. It is likewise to be observed we are yearly in- 
creasing our exports of iron and railway material to all parts 
of the world, and the demand is again in excess of the sup- 
ply. Although the prospects are such as to warrant an in- 
crease in the production, yet so scarce and dear is the raw 


material in the iron making districts of Scotland, that even were | 


prices to advance 103, tv 15s. per ton higher, as in the years 
1854 55-56 and 47, it is questionabie if over two or three additional 
furnaces could be put in blast and kept in operation. In terms of 
the trench Ireaty of Commerce, a reduction of 10s. per ton on bar 
1roy and 4s. per ton on pig iron off the import duty into France takes 
Place in October next. The stock of 330,000 tons of pig iron in ware- 





| 


housekeepers’ stores is not at all in proportion to the marvellous pro- 
gress the country has made in industrial enterprise, and it must be 
remembered it is the only reserve of a trade embracing a foreign 
and home consumption of four millions of tons per annum.” 
The trade of the Vale of Levern continues pretty steady, and the 
working population, from all appearances when travelling abroad, 
are in more comfortable circumstances than 12 or 18 months since. 
The extension of machine printing at the Gateside Printworks has 
somewhat contributed to the prosperity of the Grahamston district, 
and another monster boiler has been sent from Lilybank Boiler 
Works, Glasgow, to Gateside Printworks, Mr. Wilson has at pre- 
sent two other large boilers on hand for the enterprising firm of Z. 
Heys and Sons, of South Arthurlie Printworks, Barrhead. It 
appears that the revenue of the Clyde trust, which may be fairly 
said to represent the general commerce of Western Scot- 
land is still increasing. The total revenue for the year ending 
30th June, 1864, was £121,373 8s. 9d., as compared with 
£118,083 7s. 10d. in 1863, showing an increase this year to the 
amount of "£3,290 0s. 1ld. A company has been formed, entitled 
“The Gla-gow, Cantyre, and General Telegraph Company (Limited).” 
The new concern has already received sufticient encouragement from 
the commercial public to induce the directors to enter into contracts 
for the formation of a line to Rothesay and Campbeltown and in the 
course of three weeks it is contidently expected to be open to the 
former town, and by the midule of August to the latter. Starting 
from Glasgow, the line proceeds direct to Helensburg, and, crossing 
the Gareloch at Row, it stretches from thence to Kilcreggan and on 
to Cove. Crossing Lochlong at the latter place, it procceds by 
Blairmore round to Kilmun, and onwards by Loch Eck, crossing 
Lochfyne at Craigans, up frcm there to Inverarary, and from 
Inverarary down by Lochgilphead to Campbeltown. In order to 
connect R thesay, a branch leaves the main live at Kilmun, Cross- 
ing the bridge there, it passes on to Dunoon, and onwards by Toward 
Point, where it crosses by a submariue wire from Ardine Point to 
Ardbeg, and on to Rothesay. 








Perroteum AS Fuet.— The following, from the American Gas 
Light Journal, agrees with what we had previously said on this 
subject:—* As our readers are aware, the introduction of crude 
petroleum as fuel 1s a subject tha is now attracting considerable 
notice. ‘The commissioners appointed by the Federal Government 
have issued a favourable report ca this employment of petroleum, 
anit is report, having been noticed in the money article of the 
Times of March 24, has received a great amount of attention, both in 
this country and on the continent. The ready inflam nability of 
petroleum, and the abundance aud supposed inexhaustible character 
of the supply, have led many persons to think favourably of the 
proposal, aud have even caused some practical men, who might be 
supposed to know better, to advocate the introduction of petroleum 
as fuel. A very slight knowledge, however, of the chemical facts 
connected with combustion is required to prove that, at even the 
lowest price of crude petroleum, its introduction as a fuel capable of 
competing with cval is one of the wildest dreams that was ever con- 
ceived by an enthusiastic projector. It is these facts that we wish 
to lay before our readers in the present article. The practically 
useful constituents of all varieties of ordinary fuel are two—carbon 
and hydrogen. In some instances, as in coal and wood, oxygen 
is also present; but this is absent in petroleum. The pro- 
ducts of the combustion of these two elements—carbon and hydro- 
gen—are carbonic acid and water ; and, provided the substance is 
perfectly burnt, the amount of heat given out by the same material 
is perfectly fixed and invariable, whatever may be the circumstances 
under which it is burnt, and whether the combustion be effected 
quickly or slowly. The most important consideration connected 
with any fuel is the amount of heat it gives out during combustion. 
Fortunately, the relative amount of heat given out by equal 
weights of different fuels can be ascertained with a great 
degree of exactuess. It has been found by direct experiment that 
one part of carbon in burning unites with two and two-thirds of 
oxygen, and that during its combustion sufficient heat is produced 
to raise the temperature of 8,000 parts of water one degree of the 
centigrade thermometer. It has also been found that one part by 
weight of hydrogen unites when burning with eight parts of 
oxygen, and produces sufficient heat to raise the temperature 
of 34,000 parts of water one degree centigrade. Hence the 
heat-giving powers of carbon and hydrogen are in the propor- 
tion of 8,000 to 34,000; or, in other words, bydrogen in burning 
gives out rather more than four times as much heat as carbou. 
Now, it makes no difference whatever to the heat-producing power 
of these two substances whether they are burned separately or in 
combination, and if the amount of carbon and hydrogen in any com- 
pound, such as coal or petroleum, be known, the amount of heat 
given out by its burning can be at once determined by a simple cal- 
culation. The relative amount of carbon and hydrogen in petro- 
leum is, in round numbers, six parts of carbon to one of hydrogen ; 
whereas in coal the amount of hydrogen is less in proportion, and 
there is also a small amount of oxygen present, which diminishes 
the heat-producing power. The result is, that the heat-pro- 
ducing power of petroleum is greater than that of an equal 
weight of coal—it is, in fact, about half as much again. ‘Lhe 
Federal Commissioners, quoted in the Times, state that the 
petroleum has double the heat-giving power of anthracite. 
There is no doubt that this statement is much too high an 
estimate, but as we have a wide margin, we will grant the assump- 
tion, although it is unfavourable to our argument. We assume, then, 
that one ton of petroleum has twice the heating power of one ton of 
coal, Now for the relative cost of petroleum and coal. The price 
of crude petroleum at New York, or anywhere on the American 
seaboard, was, on April 9th, 343to 35 cents per gallon, and it was 
rising steadily, The American gallon, it should be remembered, is 
one-fifth less than the English imperial gallon, being the same as 
our old Winchester ale gallon. The weight of an imperial gallon of 
petroleum is about 8 lb. ; consequently the weight of an American 
gallon would be, in round numbers, 64 1b. This would make the 
cost price of crude petroleum somewhat about 3d. per pound in 


America, Let us compare this with the relative cost of petroleum 
and coal in England. The price of crude petroleum is £19 to 
£19 10s. per ton. The price of steam coal may be 


roundly estimated at 15s. ; or, in other words, at the lowest estimate 
petroleum is twerty-five times the price of coal. Now, as even the 
advocates of the introduction of petroleum as fuel ouly claim for it a 
heating power twice that of coal, it is obvious, according to their 
own showing, that petroleum is twelve and a half times as dear a 
fuel as coal. Where, then, is the saving of £2,400 per trip that was 
promised to the Cunard line of steamers? A great stress is laid on 
the relatively greater economy of stowage; but, as the coal is half 
as heavy again as petroleum, it follows that, making every allow- 
ance for the loss of space caused by the interstices of the broken 
coal, that there would be little advantage gained in this respect by 
the use of petroleum. It is said that there is a great advantage 
gained by the rapidity with which steam can be got up with petro- 
leum as compared with coal—in the American experiments a 
pressure of 21) lb. was obtained in 28min., as against 6Umin. by coal. 
This, however, is a matter of small amount in an ocean-going 
steamer; and, if requisite, furnaces can be so constructed as to get 
up steam very quickly with coal. Our steam fire engines, for 
—— get up steam to a working pressure as they are running to 
a fire.”: 

Cutten Suot.—Mr. Alexander, of the Millwall Ironworks, has 
sent tie following very sensible letter to a contemporary :—I observe 
among the “miscellaneous” paragraphs in your magazine of the 
Ist inst., the statement that “ Captain Palliser has produced strong 
and extremely cheap shot by the simple process of pouring the 
metal into a cold iron mould, instead of into sand.” The above 
remark appeared also in the 7imes a week or two ago, in an account 
of the results observed on testing the “Lord Warden” target, at 
Shoeburynefs. ‘I'hose acquainted with the general detail of 
mechanical operations are so accustomed to somewhat extravagant 





no surprise; but when such are repeated in a magazine specially 
devoted to the consideration of engineering topics, they naturally 
attract more attention. When errors respecting the origin of 
mechanical processes are allowed to pass uncontradicted, it not 
unfrequently happevs, at some subsequent date, that such erroneous 
anvouncements are brought forward in proof of claims that ought 
never to bave been allowed ; and, therefore, I beg to state that there is 
not the slightest novelty either in the idea or actual process of casting 
chilled shot. ‘I'he fact is, that shotand many other articles have been 
produced in “chills,” almost from time immemorial—at least, I 
much doubt if, among our oldest and most experienced iron- 
founders, one can be found who bas not been acquainted from his 
earliest years with the method in question. I need hardly say that, 
at the present day, this method of forming castings is applied to 
many parts of machives or other articles where surface hardness is 
of importance. Cast iron railway wheels, for instanve, as used by 
contractors in this country for earth-wagons, are constantly chilled 
on the tread of the rims, and in America this method of treating the 
uncommonly strong and tough charcoal pig iron of that countr: 
enables their car railway wheels to vie in durability with those pow’ A 
of our best English wrought iron, Again, the cast iron slide blocks 
on the cross heads of both locomotive and marine engines are often 
hardened by the above process, and many other similar examples 
could be given of its use for many years. The cheapness of produc- 
tion conferred by the use of chills has often led to their adoption in the 
manufacture of articles where hardness of surface is not required— 
as, for example, with railway chairs, when large numbers 
are to be produced of identical dimensions. It would have been very 
remarkable if the application of “chills” to the manufacture of shot 
had been neglected up to the present time, but there is no foundation 
for any such notion, There are, however, disadvantages which 
have hitherto prevented the universal adoption of any such process. 
Among the most prominent of these is the difficulty which exists of 
producing shot cast in this manner of regular and uniform dersity 
at different parts of the same shot. The importance of a perfectly 
regular and homogeneous structure, especially for shot at long 
ranges, is universally admitted, as it would be impossible to attain 
avy precision with those faulty, in this respect, which would be apt 
to stray into the most erratic course, in every imaginable 
plane from the line of fire. It can easily be understood that in a 
metallic mould the enclosed air, and that carried down by the 
metal, cannot escape as through pervious saud, and, conse- 
quently, though the exterior may be quite hard and unbroken, 
tue interior of the shot is frequently unsound, “ honey-combed,” 
and full of “blown-holes.” 1 am assured, by a friend of large 
experience in the manufacture of chilled shot, that this is their 
ordinary condition. It is, therefore, quite possible that in some 
cases, even at point-blank range, this light and spongy interior may 
counteract the effect of the exterior shell of hard material, In some 
cases I have noticed that the effect of the chilled ball was very 
little, if at all, superior to that of the ordinary service shot, and this 
possibly arises from the above cause, Chills for shot might, 
perhaps, be constructed so as to allow free exit for air; but this, so 
far as I am aware, has not yet been accomplished. ‘The effect of the 
best chilled cast iron shot—so far as 1 have observed—is not to be 
compared with that of even the cheapest, or say Bessemer steel, and 
every reducticn in the price of them will lead to their more geveral 
appreciation, Even at present prices, a supply ought certainly to 
be carried by every ship of war, for these alone appear to afford an 
opportunity of realising decisive results when firing against 
armour plates. In the above remarks | beg it to be understood 
that I have no intention of disparaging Capt. Palliser’s inventive 
powers; but regret that there should be any injudicious promulga- 
tion, by “too partial friends,” of claims which cannot be substan- 
tiated. 

lnon in Sweven.—A prospectus has been issued of the Robertsfors 
Ironworks Company, with a capital of £300,000, half to be first 
issued in shares of £20, for the purchase of certain estates in Sweden, 
and the manufacture of iron and steel. 

Tae Beroran Inon Trave.—The high price of English irons has 
enabled Belgian ironmasters to place easily a large part of their 
products in Holland, and one of the great works has concluded 
various contracts, amounting together to 4,000 tous of plates and 
irons, destined, in part, for the Dutch colonies, The trade of this 
country, aided by its fine and powerful marine, being considerable, 
forge-masters have every interest to extend their relations. Trans- 
actions with Russia are sensibly increasing, large quantities of 
iron and plates being forwarded in that direction. Prices at Obar- 
leroi have not varied. The market for pig is in a not less 
satisfactory state than that for iron, Refining pig, especially, is 
always in good demand, Some works are not selling auy more of 
this description of pig, requiring all their available stock to supply 
their rolling mills. A Liege establishment has just sold, how- 
ever, a large lot of refining pig to an Euglish purchaser. Oasting 
pig, although less keenly sought after, is, nevertheless, easily 
placed; and, thanks to the rise established in Euglish pig, 
Belgian producers have been enabled to recover the Flemish 
market. No. 5 Belgian and No, 1 English are now available at 
the same price delivered at Gand. Rails are the object of a more 
and more active demand. Several contracts for America and 
Mexico have been proposed to Belgian works; but the too short 
time given for their execution has led to their rejection. A “ great 
operation” is spokeu of, and if it is successful work will be assured 
to the Belgian rolling mills for several years. It appears from 
official tables that in the first five months of 1864, 75,309 tons of 
iron minerals were imported into Belgium, a total equal to that of 
the past year. As regards exports, minerals have declined from 
98,822 tous to 75,104 tons, but the deliveries of iron wire reached 
617 tons against 144 tons in 1863, Rails have progressed from 
17,537 tons in 1868 to 27,379 tons in 1864; the Low Countries and 
Spain received respectively 9,372 tons and 13,191 tons, In plates 
there was also a marked increase, the deliveries having been 7,111 
tons, against 3,474 tons in 1863. France and Holland have absorbed 
a great part of these deliveries; thus from January 1 to May 31 
this year the exports to France were 3,442 tons and to Holland 1,781 
tons. England figures in the total for $39 tons. Hn resumé, the 
deliveries of irédn rails, plates, iron wires, nails, &c., amounted to 
62,619 tons, azainst 40,374 tons in 1463, and 21,099 tons in 1862. 
The countries to which, as compared with former years, the exports 
have increased in a remarkable degree, are, Russia, Holland, 
England, Spain, Portugal, Egypt, the United States, &c. In one 
direction only—viz, the Zollverein—has there been a decline; the 
demand from this source has been declining for several years past. 
—Colliery Guardian, 

‘esting Ancuows AND Cuarn Canies.—An Act for regulating the 
proving and sale of chain cables aud anchors, for which the public 
are indebted to Mr. Laird, M.P., is to come into operation on the 
Ist July, 1865, and continue in force for the succeeding seven years, 
‘The object of the Act is to secure a more efficient test of the strength 
of anchors and chains, which have almost universally heretofore been 
tested solely by the makers; and, although there is no reason to 
doubt for a moment that they returned the results honestly, it was 
felt that the lives and property that might be imperilled by any 
inefficiency in the general method of testing made it desirable 
for the Legislature to step in, for the purpose of insuring a perfect 
and uniform test on a similar principle to that adopted in the 
Government dockyards. With this view the Act gives power to 
any corporation, public body, or company, to egect proving establish- 
ments, and to raise money for such purpose by loan secured by 
mortgage on such establishments. Licenses for testing are to be 
granted by the Board of Trade, which also may suspend or revoke 
them, should they see occasion. Licenses will be renewed 
annually. Inspectors will also be appointed, at fixed salaries, to be 
paid out of the public exchequer. Proper proof marks will be im- 
pressed on all cables and anchors passing the test, and a fixed scale 
of charges authorised for testiog. After lst July next it will be 
unlawful for makers and dealers to sell unproved anchors and chaias 
the extension of time to that date for the Act to have force, giving 
these parties the opportunity of disposing of old stock, and preparing 


assertions in the columns of that journal that they excite little or i for the new method of testing. 
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Messrs. GaisseLt.—A prospectus has becn issued of the Regent's 
Canal Ironworks Company, with a capital of £250,000, of which 
£160,000 is to be first issued, in shares of £20. The object is to 

urchase, carry on, and extend the engineering works of Mr. Henry 

rissell, Eagle-wharf-road, Regent’s-canal 


Tue Great Eastern.—It is not improbable that the port of 
Liverpool has seen the last of the Great Eastern. A few minutes 
before noon on Saturday she left her moorings in the Sloyne, and 
steamed down the river on her passage to the Thames, where it is 
understood she will take on board the Atlantic cable now manufac- 
turing by Messrs. Glass, Elliott, and Co, for the Atlantic Telegraph 
ay a The large number of spectators who had assembled on 
the George’s and Prince’s piers testified to the fact that the interest 
felt in the fortune of the big ship has by no means diminished. As 
she d the landing stage she fired a salute. She went very 
slowly down the river, the screw only being in operation, and as it 
was not intended to ase the paddles at all in taking her round, the 
paddle floats were taken off in order to diminish the pressure on the 

crew, and prevent her speed from being retarded. Intelligence 
was received at Sheerness on Wednesday morning that the Great 
Eastern steamship had passed Dover at 4.50 a.m. on her passaze 
from Liverpool, which place she left at noon on Saturday, the 9th 
inst., for Sheerness. It is intended to moor her at Sheerness for the 
purpose of taking on board the Atlantic telegraph cable, now in 
course of mauufacture at the works of the fg Construction 
and Maintenance Company (limited) (late Glass, Elliott, and Co.), 
East Greenwich. Mr. R, A. Glass, managing director of the com- 
pany, and Mr. Shuter, the secretary, arrived in Sheerness in the 
course of the day to await the arrival of the Great Eastern, and to 
complete arrangements for her permanent mooring at Sheerness. 
The Great Bustern has been placed under the command of Captain 
Birch, an eXperienced commander of steam vessels, assisted by Mr. 
W. C. Moore, a Trinity pilot of considerable experience, who 
accompanies the vessel from Liverpool, Mr. Daniel Gooch, one 
of the directors of the Telegraph Construction and Maintenance 
Company, and also a director of the Great Ship Company, together 
with Messrs. Canning and Clifford, the engineers, who are to be 
entrusted with the laying of the cable, are also on board, with a view 
of watching the working of the machinery. Three powerful steam- 
tugs await the arrival of the vessel at the Great Nore, where she 
will be temporarily anchored, Captain Superintendent C. Wise, 
A.D.C., of the Sheerness Dockyard, has placed at the disposal of 
the contractorsthe Locust, steamtug, Master Reuben Harvey, which 
is to assist in bringing the Great Lastern to her permanent moorings 
in the Medway off Sheerness, where ample space is afforded the 
vessel! for swinging with every tide. The Admiralty has also placed 
at the disposal of the company the sailing ships Venus and Iris, for 
the purpose of conveying the cable from East Greenwich, where it 
will be manufactured. Both these vessels will be immediately fitted 
with large iron water-tight tanks, into which the cable will be 
coiled as completed. It will then be conveyed to Sheerness to be 
reshipped on board the Great Eastern, which will also be fitted with 
water-tight tanks to receive it ready forsubmersion. The fitting of 
the tanks on board these vessels and the shipment of the cable on 
board the Great Eastern will not be completed till about June, 1865, 
when it is intended to commence the operation of laying the Atlantic 
telegraph cable. 

Bensamin Franxury’s Userut Lasours,—Mr. Parton, an Ame- 
rican writer (and the husband of “Fanny Fern’’), in his,‘ Life and 
Times of Dr. Franklin,” recently ;published, gives the following 
summary of the labours of that statesman and philosopher :—“ He 
established and inspired the ‘ Junto,’ the most sensible, useful, and 

leasant club of which we have any knowledge. He founded the 
hiladelphia*Library, parent of a thousand libraries, an immense and 
endless good to the whole of the civilised portion of the United 
States. He edited the best newspaper in the colonies—one which 
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526. MARGARET BARLAND, Mount-street, Grosvenor-square, and Tuomas 
O’Keers, Brewer-strect, Golden-:quare, London, “ Improvements in ob- 
taining motive power, and in applying the same to the propulsion of ships 
or vessels, and to other useful purposes,”—A communication from Thomas 
Barland, Eau Clair, Wisconsin, U.S.—Petition recorded 2nd March, 1864. 

1065. James PARKER, Lilford-road, Camberwell, Surrey, “‘ Improvements in 
the application of steam combined with air as a motive power and for 
other pu .”— Petition recorded 2th April, 1864. 

1194. Joseru Bootu, Joun Boutu, and Jeremian LootH. Rodley, Leeds, 
Yorkshire, ‘‘ Improvements in guy cranes and other similar cranes and 
pumping apparatus, and in gearing connected therewith, and applicable 
to other cranes and hoisting machinery.”— Petition recorded 11th May, 1864. 

1273. FReDERICK NOBLE, James-street, Cannon-street-road, St. George’s in 
the East, London, “ New and improved machinery for raising and apply- 
ing water and other fluids.”—Petition recorded 20th May, 1364. 

1201. Joun Bairp and Joun McIntyre, Alexandria, Dumbarton, N.B., 
“ Certain improvements in apparatus employed for clearing and bleaching 
textile fabrics.”— Petition recorded 25th May, 1864. 

1373. RicHARD ARCHIBALD BRooman, Fieet-street, London, ‘‘ Improvements 
in lubricating axles and other moving parts of machinery.”—A com- 
munication from Jean Frangois Auguste Aerts, Anvers, Belgium, 

1374. WitttaM CLARK, Chancery-lane, London, “ Improvements in the 
mode of heating animal, vegetable, and mineral matters, whereby to 
effect their desiccation, vaporisation, d pesition, reducti fusion, 
or volatilization, and in apparatus for the same.”-—A communication from 
Henri Adolphe Archereau, Boulevart St. Martin, Paris.—Petitions re- 
cordet Ind June, 1864. 

1391. EpwarD Lepeer, Albany-road, Camberwell, Surrey, ‘‘ A new machine 
for dividing into filaments various materials used in the manufacture of 
paper, such as rags, woods, barks, and fibrous substances.”—Petition 
recorded 4th June, 1864. 

1404. Girapo Migorti, Upper Seymour-street, Euston-square, St. Pancras, 
Middlesex, ‘‘ An improved means of clearing away and removing sand, 
mud, or other similar accumulations, from dock or canal entrances, the 
beds of rivers, and such like places."—Petition recorded 6th June, 1864. 

1420. Witt1aM Epwarp Newton, Chancery-lane, London, “ Improvements 

in ing an ting heavy ordnance.”—A communication from 

James Eads, St. Louis, Missouri, U.S.” - Petition recorded 7th June, 1864. 

1421. EpmuNb Suckow, Manchester, ‘** Improvements in machinery for pre- 
paring, doubling, or twisting cotton, wool, or other fibrous materials.” — 
Petition recorded 8th June, 1864. 

1444. RicHaRD ARCHIBALD BROOMAN, Fleet-street, London, ‘* Improvements 
in frames for spinning wool, cotton, and other textile and filamentous 

bst "am A ication from Hippolyte Auguste Fostier, 
Lémeries, France.— Petition recorded 10th June, 1864. 

1471. Joun Rei and Tuomas Buckury, Manchester, ‘* Improvements in the 
manufacture of felts, and in the inery or app employed 
therein, some of which improvements are also applicable to other fabrics.” 
—Petition recorded 14th June, 1864. 

1475. Marc ANTOINE FRANCOIS MENNoNS, Abingdon Chambers, Westminster, 
“Improvements in field artillery.”—A communication from Nicholas De 
Telescheff, Malaia Morskaia, St. Pi burg, Russia. 

1479. JAMES BENNIR, jun., Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
machinery for shearing or cutting, punching, or rivetting.” 

1483. ADOoL¥ ELLIssEN, London, “‘ Improvements in the method and means 
of cultivating land in order to i the productive power thereof.” 

1485. Josgru Firtcugr, Droylesdon, near Manchester, and Henry Bowsr, 
Halifax, Yorkshire, ‘‘ Improvements in apparatus for feeding boilers, or 
for forcing water or other fluids.” 

1487. GeorGEs GONDELFINGER and JEAN Louis Bicnet, Faubourg St. Martin, 

t, licable to 




















tations or deposits from, steam engine boilers.”—A communication from 
Joseph Marks, Montreal, Canada. 

1530. Wint1aM Crozier, Durham, ‘‘ Improvements in constructing and 

applying gates to docks, locks, and other like structures.” 

ae HoMAS WorspE.LL, Birmingham, “An improved pulley or sheave 

1532. Tuomas Mayor, Oldham, Lancashire, ‘‘ Improvements in apparatus 
applicable to roving frames.”—Petitions recorded 20th June, 1864. 

1533. WILHELM AveuUsT ABEGG, Westminster Palace Hotel, Victoria-street, 
Westminster, “Improvements in apparatus for distilling spirituous 
liquors.”—A communication from Carl Falkman, St. Petersburg, Ruasia. 

1534. Joun Houmas, Wylde Green, Sutton Coldfield, Warwickshire, “Im- 
provements in beer engines, which improvements may also be applied to 
pumps for baths and for other purposes where it is required to raise two 
or more liquids by the same pump.” 

1535. Joun ‘THOMPSON, Manchester, “‘ Improvements in machnery for 
cutting, shaping, and grinding iron and other metals.” 











1537. Masox RapcuiFre, Manchester, ‘* Impr in bossi»g and 
finishing certain descriptions of woven fabrics termed satt jeans, 
j , twills, t , voutilles, and other fabrics of « similar 


——— ion.” 
1538. ILLIAM JoHN PuGustey, Christ Church, Monmouthshire, ‘‘Im- 
provements in obtaining sulphuric acid from the refuse ‘ pickle’ usedi 

tim plate works, and also from sulphate of iron or green copperas.” 
1539. ELtuis RowLAND and Joun Rep, Belfast, Antrim, Ireland, “ Certain 
— in machinery or apparatus for ‘ breaking’ and ‘ scutching’ 


1540. CHARLES ALEXANDER Martins, Warrington, Lancashire, “ Improve- 
ments in dyeing and printing.” 

1541. Henry Puituirs, Oldham, Lancashire, ‘‘ Improvements in the gear- 
ing of railway hoists worked by turbines and the preservation of the 
water which has passed through the turbine for supplying the tanks of 
engines and for station purposes.” 

1542. WitLiaM Cakrineton, Stockport, Cheshire, and Toomas TURNER, 
Manchester, ‘* An improved churn or agitator.” 

1543. Tuomas OG@pEN Dixon, Craven, Yorkshire, ** Impr ts in stopp 
for bottles, jars, and similar articles, and in means or apparatus for with- 
drawing such stoppers from bottles, jars, »nd similar articles.” 

1544. WILLIAM Epwarp GEpGeE, Wellington-street, Strand, London, “ Im- 
Pp ts in the p t way of railways.”—A communication from 
Jean Claude Meunier, Nan‘ua, France. 

1545. James Forses, Old Ford, Bow, Middlesex, “ Improvements in the 
means of, and apparatus for, facturing sulph of ammonia and 
sulphuric acid.” 

1546. ALFRED Smitu, Hackney-road, London, “ Improvements in breaks or 
apparatus for checking, stopping, and regulating the speed of sewing 
machines and other revolving machinery.” 

1547. Tuomas JaAMes Denyz, Mile End, London, ‘' Improvements in the 
manufacture of card and millboard boxes.” 

1548. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in raising water, and in the hinery or app employed therein,”"— 
A communication from Benjamin Barnes, Melbourne, Australia. 

1550, JOHN | Borromigy, Huddersfield, Yorkshire, ** Improvements in 
carriages," 

1551. Epwarp AvGustus INGLEFIELD, St. Alban’s-road, South Kensington, 
London, *‘ Improvements in machinery for steering ships.”—Petitions 
recorded 21st June, 1864. 

1552. Tuomas WuiTgeHousE, Charing Cross, London, ‘‘ Improvements in 
furnaces for the better combustion of smoke.” 

1553. GzorGe Spencer, Cannon-street West, London, ‘‘ Improvements in 
the construction and arrangement of the exhaust or blast pipes and 
chimneys of locomotive and other steam engines.”—A communication 
from Joseph Marks, Montreal, Canada. 

1554. Joun ALDRED and Peter BainBRivGE, Salford, L hire, “ Imp 
ments in breech-loading guns.” 

1556. CHARLES HEpTonsTALL, Kirkburton, near Huddersfield, Yorkshire, 
“a ts in means or apparatus for manufacturing and finishing 























Paris, ‘‘ Mechanism of toir in pend Pp all watches 
with an anchor and cylinder.” 

1489. WitLIAM Epwarp Gepaz, Wellington-street, Strand, London, “ An 
improved machine for breaking or crushing the hoofs of horses, cattle, 
and sheep, and other horny substances, and converting them into 
manures.”—A communication from Eugéne Anduze, Passage des Pctites 
Ecuries, Paris. — Petitions recorded 15th June, 1864. 

1490. Joun Epwarbs, Basinghall-street, London, ‘‘ Improvements in the 
permanent way of railways.” 

1492, Samugt Youne, Manchester, “ Certain improvements in mechanism 
or apparatus for obtaining motive power.” 

1493. Kopert WitLIAM THoMsoN, Edinburgh, Mid Lothian, N.B., “ Im- 








= no libels and fomented no quarrels, which quickened the 
ntelligence of Pennsylvania, and gave the onward impulse to the 
press of America. He was the first who turned to great account the 
engine of advertising—an indispensable el t in modern business. 
He published ‘ Poor Richard,’ by means of which so much of the wit 
and wisdom of all ages as its readers could appropriate and enjoy, was 
brought home toth:’ minds, in such words as they could understand 
and remember for eves. He created the Post-office system of America ; 
and forbore to avail himself, as postmaster, of privileges from which 
he had formerly suffered. Is was he who caused Philadelphia to be 
paved, lighted, and cleaned. As fuel became scarce in the vicinity 
of the colonial towns he invented the “ Franklin Stove,” which 
economised it, and suggested the subsequent warming inventions 
in which America beats the world. Besides making a free gift 
of this invention to the public, he generously wrote an extensive 
pamphlet explaining its construction and utility. He delivered 
civilised mankind from the nuisance, once universal, of smoky 
chimneys, He-was the first effective preacher of the blessed gospel 
of ventilation. He spoke, and the windows of hospitals were 
lowered ; consumption ceased to gasp, and fever to inhale poison. 
He devoted the leisure of seven years, and all the energy of his 
genius, to the science of electricity, which gave a stronger impulse 
to scientific inquiry than avy other of that century. He taught 
Goethe to experiment in electricity, and set all students to making 
electrical machines. He robbed thunder of its terrors, and lightning 
of its power to destroy. He was chiefiy instrumental in founding 
the first high school of Pennsylvania, and died protesting against the 
abuse of the funds of that institution in teaching American youth the 
language of Grecce aad Rome, while French, Spanish, and German 
were spoken in the streets, and were required in the commerce of the 
wharves. He founded the American Philosophical Society, the first 
organisation in America of the triends of science. He suggested 
the use of mineral manures, introduced the basket willow, aud pro- 
moted the early culture of silk. He lent the indispensable assist- 
ance of his name and tact to the founding of the Philadelphia Hos- 
pital. Entering into politics he broke the spell of Quakerism, and 
woke Pennsylvavia from the dream of unarmed safety. He led 
Pennsylvania in its thirty years’ struggle with the mean tyranny of 
the Penns, a rehearsal of the subsequent contest with the King 
of Great Britain. When the Indians were ravaging and scalping 
within eighty miles of Philadelphia, General Benjamin Franklin 
led ihe troops of the city against them. He was the author of the 
first scheme of uniting the colonies—a scheme so suitable that it 
was adopted in its essential features, in the union of le States, and 
binds us together to this day. He assisted England to keep Canada 
when there was danger of its falling back into the hands of a re- 
actionary race. More than any other man be was instrumeutal in 
causing the repeal of the Stamp Act, which deferred the inevit- 
able struggle until the colonies were strong enough to triumph. 

le discovered the temperature of the Gulf Stream. He ais- 
covered that north-east storms begin in the south-west. He 
invented the invaluable contrivance by which a fire cousumes 
its own smoke. Le made important discoveries respecting the 
causes of the most universal of all diseases—colds. He pointed out 
the advantage of building ships in water-tight compartments, taking 
the hiut from the Chinese. He expounded the theory of navigation 
which is now universally adopted by intelligent seamen, aud of 
which a charlatan and a traitor (Captain Maury) has received the 
credit. lu Paris, as the antidote to the restless distrust of Arthur 
Lee, and the restless vanity of, John Adams, he saved the alliance 
over aud over again, and brought the negociations for peace to a 
successful close. “His mere presence in Europe was a moving plea 
for the rights of man. In the Convention of 1787 his indomitable 
good humour was, probably, the uniting element, wanting which 
the Convention would have dissolved without having done its work. 
His labours were for the abolition of slavery, and the aid of its 
emancipated victims. Having, during a very long life, instructed, 
stimulated, cheered, amused, and elevated his countrymen, and all 
mankind, he was faithful to them to the end, and added to his 
other services the edifying spectacle of a calm, cheerful, and trium- 
ee death, leaving behind him a mass of writings, full of his own 

indness, humour, and wisdom, to perpetuate his influence and 
sweeten the life of coming generations.” 








Pp ts in dividing hard substances, such as rock, stone, or coal.” 
1494, MaTTugw ANDREW Muik and JAmMes McILwuaM, Glasgow, Lanarkshire, 
.B., “ Improvements in and relating to railway chairs and sleepers.” 

1495. Joun Day, Birmingham, “ An improvement or improvements in 
sliding gaseliers.” 

1497. WittiaM Epwarp GEDGE, Wellington-street, Strand, London, ‘‘Im- 
provements in steam engines.” — A communication from Arthur De 
Montméja, Faubourg St. Martin, Paris, 

1498. GrorGE Hyacintuk OzovF, Rue Sainte Appoline, Paris, ‘* Improve- 
ments in the manufacture and utilisation of carbonic acid, and in apparatus 
connected therewith.” 

1499. George Newton and JoserH Brapvock, Oldham, Lancashire, ‘* An 
imp d Pp ing gas meter.” 

1500. James Gra¥rTon Jones, Cumming-street, Pentonville, ‘‘ Improve- 
ments in machinery used in getting coals and other minerals in mines.” 
1502. WiLLIAM CLARK, Chancery-lane, London, “‘ Improvements in apparatus 
for lessening the effects of collisions and other accidents on railways,”— 

A communication from Al iro Piola, Boul t St. Martin, Paris, 

1503, WituiaM CuickaLL Jay, Regent-street, London, ** Improvements in 
the manufacture and ornamentation of ladies’ wearing apparel.” 

1504. RupoLrpn Bopmgr, Newport, Monmouthshire, ana Lovis Ropotru 
Bopmer, Thavies’-inn, London, ‘‘ Improvements in machinery and 
apparatus for manufacturing artificial stone, parts of which machinery 
and apparatus are also applicable for preparing and for moulding and 
compressing clay and other substances.” 

1505. Gror@s BraprorD Morris, Stanley End, WILLIAM Brieut Pricer, 
Dudbridge, and Joun Lang Gror@e, Cainscross, near Stroud, Gloucester- 
shire, ‘‘ An improved construction of bolter for dressing flour.” — Petitions 
recorded 16th June, 1864. 

1507. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in apparatus 
for washing or dyeing skeins of thread, silk, cotton, and other fibrous 
= communication from Claude Viret, Boulevart St. Martin, 

‘aris. 

1508. Matrutas Epwarp Bowra, Upper Norwood, Surrey, ‘‘ Improvements 
in tubes and caps made of india-rubber or other known elastic gum, and 
in their application to various useful purposes." 

1609. Joun Baxay Jouxson, Lincoln’s-inn-fields, London, ‘* The manufacture 
of lyes or liquors applicable to the cl ing and bleaching of wool and 
other fibrous substances as weil as of textiie fabrics.”—A communication 
from Rosine Saiglan, Bagnéres, Paris. 

1510, Tuomas Townssnp Coveuin, Crucifix-lane, Bermondsey, Surrey, 
“Improvements in apparatus for compressing air or gases to be applied 
to various useful substances,” 

1511. James Hopers, Penny Hill, Bagshot, Surrey, ‘‘ Improvements in 
machinery employed in digging, raising, and treating peat and bog earths 
or soil.” 

1512. Joseri Jerrrey Bennett, Hyde Terrace, New Cross, Kent, “ Im- 
provemeuts in the construction of pile drivers.” 

1513. WitttaM Henky Tootu, Rhodesweil-:oad, Stepney, London, “‘Im- 
provements in furnaces or apparatus for geverating carburetted hydrogen, 
carbonic acid, carbonic oxide, and cyanogen gases,” 

1514, WittiaAM Henry Toot, Riodeswell-road, Stepney, Middlesex, ‘* Im- 
provements in the manufacture and refining of iron, and in the manufac- 
ture of steel.”—Petitions recorded 17th June, 1864. 

1615. Tuomas A@NEw, jun., Manchester, “ Certain improvements in 
apparatus for coating or covering moulded or Other surfaces with certain 
composition or material.” 

1516, WittiaM RowLanv, M 
skirt.” 

1517. Epwarp Movunigr Boxer, Royal Arsenal, Woolwich, Kent, ‘ Im- 
provements in projectiles.” 

1518. WILLIAM WHITELBY and Georak Har.ine, Lockwood, near Hudders- 
tieid, Yorkshire, * lmprovements in self-acting mules, horses, and billeys 
for spinning woollen and other fibrous substances.” 

1519. Joun Henry J N, Lincoin’s-inn-fields, London, ‘‘ Improvements 
in grinding and polishing glass.”—A communication from Eloi Eugene 
Narcisse Derogy, Paris, France. 

1520. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of looking glasses, mirrors, and other reflecting 
surfaces,""—A ication from Ed i Dodé, Paris. 

1541. Tuomas Townsknp Covucutn, Crucifix-lane, Bermondsey, Surrey, 
**Improvements in projectiles applicable to and fire-arms.”— 
Petitions recorded 18th June, 1864. 

1522. SAMUBL GeorGE HEwstT, West Cowes, Isle of Wight, “ Improvements 
in the manufacture of sails for yachts and other vessels.” 

1624. JouN CRESSWBLL BRENTNALL, Manchester, and Ropert Epes, Halli- 
well, near Buiton, L hire, ** Imp in hinery for pre- 
paring, spi g, and doubling cotton and other fibrous substances.” 

1525. RichaRD SMITH and CHRISTIAN S1kBERG, Glasgow, Lanarkshire, N.B., 
“Imp in obtaining colouring matters.” 

1526, Joun Jonson, Derbyshire, ** Imp ts in stoves and stove grates.” 

1527. ALFRED SMitH, Hackney-road, London, “improvements in machi- 
nery for producing frills aud gathered work.”’ 

1529. Jossru HAMILTON Beattix, Dowgate-hil!, London, ‘‘ Improvements in 
the meaus of preventing the formation of, and in the removal of incrus- 











hester, “‘ A bined crinoline and quilted 





























amp 
stays.” 

1557. ARTHUR FREEMAN, Manchester, ‘‘ Certain improvements in apparatus 
for lubricating revolving frictional surfaces.” 

1558. CHARLES iaxar Puau, Uttoxeter, Staffordshire, ‘‘ Improvements in 
apparatus used in the manufacture of cheese.” 

1559. THoMAs Prospea SAVILLE, Birmingham, “ An improvement or im- 
provements in breech-loading fire-arms.” 

1560. JoszspH Wuit.ey, Leeds, Yorkshire, ‘‘ Imp ts in the 
ture of railway and other wheels, applicable also to the manufacture of 
other cylindrical bodies, plates, hoops, bars, and other articles.” 

1561. Joun Jones, New North-road, London, “‘ Improvements in dry gas 
meters, parts of which are applicable to apparatus for regulating the flow 
of air.” 

1562. GEORGE TOMLINSON BovsFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in roving and spinning frames.”—A communication 
from Thomas Mayor, Pawtucket, Providence, Rhode Island, U.s. 

1563. GEorGE TOMLINSON BousFiELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in machinery for roving and spinning.”—A communica- 
tion from Erastus Steere, Providence, Rhode Island, U.S. 

1565. Joan Davin ADams, Haymarket, London, ‘‘ Improvements in electrical 
communicators,” — A communication from Louis Frangois Clément 
Bréguet, Paris. 

1566. Tuomas CULLIN, Golden Bridge, Dublin, ‘‘ Improvements in machi- 
nery or apparatus to be employed in the manufacture of paper.”—A com- 
munication from John Cullin, Deigham, Belgium. 

1567. GEORGE CARTER, Mottingham Lodge, near Eltham, Kent, “ Improve- 
ments in shears, scissors, and other cutting instruments of a similar 
character thereto.” 

1568, FREDERICK SuAW, Burton Weir Works, Sheffield, ‘‘ Improvements in 
the propulsion of steam ships.” —Petitions recorded 22nd June, 1864, 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1623. Henrt Aprign BonneviLLg, Porchester-terrace, Bayswater, London, 
** An improved litho-chromolitho-typographic press.”—A communication 
from Jean Baptiste Huguet, Rue St. Maur, Paris.—Deposited and recorded 
29th June, 1864. 

1663. HENRY MESSER, King-street, Holborn, London, “ Improvements in 
caloric or heated air engines.”—Deposited and recorded 5th July, 1864. 


Patents on which the Stamp Duty of £50 has been Prid. 

1735. ALFRED Prigst and WILLIAM WOOLNOUGH, jun., Kingston-on-Thames, 
Surrey.—Dated 9th July, 1861. 

1717. Kopert ANeus Situ, Devonshire-street, Manchester.— Dated 6th 
July, 1861. 

1718. Tuomas Wiuson, Birmingham.—Dated 6th July, 1861. 

1749. Joun CLUTrON BLAIR SALT, Birmingham.—Dated llth July, 1861. 

1757. WittiAM BripGes ApaMs, Holly Mount, H d, Middi — 
Dated 12th July, 1861. 

1884. CHARLES Epwanps Amos, Grove, Southwark, and Jonny Francis, 
Penrhynn Slate Quarries, near Bangor, Nurth Wales.—Dated 27th July, 
186 











1731. RicHarD Hornssy, jun., Spittlegate Ironworks, Grantham, Lincoln- 
shire.—Dated 8th July, 1s61. 

1742. KicHarD Hornssy, jun., Spittlegate Ironworks, Grantham, Lincoln- 
shire.—Dated 9th July, 1861. 

1761. Prxrre JEAN Ds Rerrx, Rue Guimard, Bruxelles.—Dated 13th July, 


1861. 

1778. ALFRED ToPHAM, JosEra TorHamM, and Jabrz Toray, St. Pierie les 
Calais, France. —Daved 15th July, 1861. 

1751. Josep Roe@erson Cotten, Donoughmore Rectory, Cork, Ireland.— 
Dated livh July, 1861. 


Patents on which the Stamp Duty of £100 has been Paid. 


1873. Frank CLARKE HILLS, Deptford, Kent.—Dated 6th July, 1857. 

1832. PETER ARMAND LE COMTE PE FONTAINEMOREAU, South-street, Finsbury, 
London.—A communication. — Dated 7th July, 1557. 

1889. WiLLIAM Bur@rss, Newgate-street, London.—Dated 7th July, 1857. 

1947. WiLtiaM Kpwakp Newton, Chancery-laue, Loudou.—A communica- 
tion.—Dated 13th July, 1857. 

1930. Joun CHANTER and VaViD ANNAN, Bow, Middlesex. — Dated 10th July, 
1857 





1962. ‘Winuam Henry GAUNTLETT, Middlesbro’-on-Tees.—Dated 14th July, 
1857. 


1934. Jonn Loacu, James Jones Sait, and Burton Day, Birmingham.— 
Dated llth July, 1857. “ 
1971. Joun Henry Jounsoy, Lincoln’s-inn-fields, London.—A communica- 

tion.—Dated 15th July, 1857. 
2062. Joun Cuay, Birmingham.— Dated 28th July, 1857. 


Notices to Proceed. 

404. Henry Barwett, Colney Hatch, London, ‘‘ An improved steam 
g specially adapted for horticuitural purposes, but also useful for 
other purposes,” — Petition recorded 29th February, 1864. r 

506. CHARLES Grey HILL, Commerce-square, High Pavement, Nottingham, 
** Improvements in machinery or apparatus employed in the manufacture 
of bonnet and cap fronts, rouches, and other millinery trimmings.” 

507. WiLLIAM Henky Meuor, Liverpool, ‘‘An improved apparatus to be 
used when fermenting mait liquors in casks or other like close vessels. 
513, Louis EvGgNE MovuLing, Vals, France, “‘ An improved atmospheric 

engine.” 

514. Gowaap Humpurys, Deptford Pier, Kent, “‘ Improvements in machi- 
nery for propelling vessels when twin screw propellers are employed, 
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515. Epwarp Tuomas Hueues, Chancery-Jane, London, ‘‘ Improvements in 
the manufacture of weavers’ harness.”—A communication from William 
Randal Harris, Rue Gaillon, Paris. 

516. Joun Wiip, Oldham, Lancashire, ‘‘Improvements in propelling vessels, 
and in machinery or apparatus connected therewith.”—Petitions recorded 
1st March, 1864. 

523, EpovaRp FREpERIC Pastor, jun., Borcette, near Aix-la-Chapelle, 
Prussia, “‘ Improved machinery for burring or cleaning wool.” 

526. MARGARET BARLAND, Mount-street, Grosvenor-square, and THOMAS 
O’Krers, Brewer-street, Golden-square, London, ‘‘ Improvements in ob- 
taining motive power, and in applying the same to the propulsion of ships 
or vessels, and to other ul purposes."—A communication from 
Thomas Barland, Eau Clair, Wisconsin, U.S.—Petitions recorded 2nd 
March, 1864. 

586. James CkuTcHETT, Stroud, Gloucestershire, ‘‘ Improvements in 
apparatus for winding threads of fibrous material from the skein, 
or other condition, on to reels, or otherwise.” 

539. SAMUEL PritcHEtt, Charlbury, Oxford, ‘‘ Improvements in the manu- 
facture of gloves.” 

541. Gustavus PaLMer Harpine, Paris, ‘‘ Improvements in the manufac- 
ture of tubes, rods, bars, and plates, and in machinery employed there- 
in.”— Petitions recorded 3rd March, 1864, 

551. STEPHEN Bourne, Headstone Drive, Harrow, Middlesex, ‘*‘ Improve- 
ments in casks and other vessels for containing beer and other liquids 
that are injured when exposed to atmospheric air.”—Petition recorded 4th 
March, > 

554. Joun Lockwoop and JAMEs WerTueRILL, Batley, Yorkshire, ‘‘ Improve- 
ments in propelling steamships and sailing vessels.” 

556. HENRY CocuRaNE, Ormesby Ironworks, Middlesborough-on-Tees, 
Yorkshire, ‘‘ Improvements in moulds for casting metalg.” 

557. LawkENCE HILL, Port Glasgow, Renfrewshire, N.B., “‘ Improvements 
in and relating to windla-ses and riding or mooring bits.” 

559. WiLL1AM GgorcE Bratriz, South Bank, Surbiton, Surrey, “ Improve- 
ments in locomotive engines.” 

563. Tuomas Gray, Mitcham, Surrey, ‘‘ Improvements in the treatment of 
‘jute’ and ‘ jute’ cuttings.”— Petitions recorded 5th March, 1864. 

5€5. CHARLES JORDAN, Manchester, “Improvements in the manufacture 
of files.”— Petition recorded 7th March, 1864. 

570. CHARLES EUGENE LAeDERICH, Paris, ‘‘ Improve 

671. WitutaM Epwarp Genes, Wellington street, Strand, London, “ Im- 
proved means of obtaining direct impressi or printing on tin, or 
tinned sheet iron, to be applied to the labelling of the boxes or cases 
used to preserve provisions, and to decorate every sort of tin work.”—A 
communication from Julien Roussell, Lucien Robin, and Laurent 
Delaugre, Faubourg St. Martin, Paris. 

575. James Symes, Norfolk-street, Strand, London, “‘ Improvements in 

t i licable to building structures in water, and to 





ts in tehec.” 











r or we 
other useful purposes,” 
576. Epwarp Cowes, Hounslow, London, “An improved sofa or trans- 

formable bed.”— Petitions recorded 8th March, 1864, 

589. Tuomas GREENWOOD, Leeds, and Hersert HaApuey, Long Close-lane, 
Leeds, Yorkshire, ** Improved hinery for dressing silk waste.” 

594. NATHAN THOMPSON, Abbey Gardens, St. John’s Wood, London, 
“* Impr nts in app lor pping bottles, jars, and other 
vessels, which improvements are also applicable to stopping the muzzles 
of fire-arms.” 

596. Wint1aM Epwarp Broperick, Fenchurch-street, and WILLIAM Rages, 
Little Guildford-street, London, ‘‘ Impr in hinery for 
manufacturing needles for sewing machines.”—Petitions recorded 9th 
March, 1864. 

601. JAMES HARTLEY ScuorIELD, Oldham, Lancashire, ‘‘ Certain improve- 
ments in apparatus or mechanism for lubricating frictional surfaces in 
machinery.” 

610. Joun SHoRTRIDGE and JoserH Bennett Hows, Sheffield, ‘* Improve- 
ments in the manufacture of guns, cylinders, and other articles of cast 
steel and homogeneous iron, either separately or in combination.”—Peti- 
tions recorded 10th March, 1864. 

645. WitLiaAM Epwarp GerpGz, Wellington-street, Strand, London, “ Im- 
p n inery or app for the conti facture of 
candles.”—A communication from Chrétien Haffner, Thann, France, — 
Petition recorded 14th March, 1864. 

668. James CaRRICK, George-square, Glasgow, Lanarkshire, N.B., 
provements in app for inhaling, breathing, and respirat 
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670. PETER ARMAND LE CoMTE DE FONTAINEMOREAU, South-street, Finsbury, 
London, “ Improvements in fire-arms.” A communication from Pierre 
Elie Jules Fleury, Paris.— Petitions recorded 16th March, 1864. 

689. THoMas GAMBLE and Epwin ELLis, Nottinghamshire, *‘ Improvements 
in warp fabrics, and in machinery for producing the same.”—Petition re- 
corded 17th March, 1864. 

784. HENRY SMITH and EpwarD Roserts, Widnes Dock, near Warrington, 
L hire, “* Imp in hinery for breaking stones and 
minerals.”— Petition recorded 29th March, 1864. 

827. Ricuarp JoHN Epwakps, Bow, Middl “Improvements in the 
mode of toughening papers and other substances, to render them suitable 
for the application of abrasive substances, and for other purposes, and in 
apparatus used in such manufacture.”—Petition recorded 2nd April, 1864. 

1257, Auaustus Bryant CuiLps, New Oxford-street, London, ** Improve- 
ments in machinery for separating and elevating grain.”—Petition re- 
corded 18th May, 1864. 

1315. James Eastwoop, Litchurch, near Derby, “ Improvements in machi- 
nery for puddling iron and steel iron.”— Petition recorded 27th May, 1864. 
1395. WILLIAM JAMES MatTurws, Albert-place, New-street, Aston New 
Town, Birmingham, “‘ {mprovements in breech-loading fire-arms,.”— 

Petition recoraed 4th June, 1864. 

1457. Joun Grant, Wester Hil), Linton, Kent, “‘ Improvements in the con- 
struction of trucks and turntables for portable railways.”—Petition re- 
corded 13th June, 1864. 

1494. MaTTHew ANDREW Murr and James McILwuaM, Glasgow, Lanarkshire, 
N.B., “* Improvements in and relating to railway chairs and sleepers,”— 
Petition recorded ltth June, 1864. 

1515. THoMas AGNEW, jun., Manchester, ‘‘ Certain improvements in 
apparatus for coating or covering moulded or other surfaces with cert..in 
composition or material.”— Petition recorded 18th June, 1864, 

1525. Ricuarp Situ and CuristiaNn SienerG@, Glasgow, Lanarkshire, N.B., 
“ Improvements in obtaining colouring matters.”—Petition recorded 20th 
June, 1864. 

1565. Joun Davin ADaMs, Hay 

i s.”"—A col 








market, London, “ Improvements in electrical 
icati from Louis Francois Clément 
Bréguet, Paris.— Petition recorded 22nd June, 1864. 

1623. HENRI ADRIgN BoNNEVIULE, Porchester-terrace, Bayswater, London, 
** Au improved litho-chromo-litho-typographic press.”"—A communication 
= — Baptiste Huguet, Rue St. Maur, Paris.—Petition recorded 29th 

‘une, —_——- 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objecti to su plication, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
Sth July, 1864. 

790, 10d. ; 2791, Gd. ; 2792, 10d. ; 2793, 4d. ; 2794, 10d. ; 2795, 4d. ; 
2796, 1s. 2d. ; 2797, 4d. ; 2798, 4d. ; 2799, 10d. ; 2800, 6d. ; 2801, 1s. ; 2502, 
4d. ; 2803, 4d. ; 2804, 4d. ; 2305, 4d. ; 2806, 1s. Gd.; 2807, 4d. ; 2808, 4d. ; 
2809, 1s. ; 2810, 10d. ; 2311, 4d. ; 2812, 4d. ; 2813, 4d. ; 2815, 1s. 2d. ; 2816, 
6d. ; 2817, 8d, : 2818, 10d. ; 2819, 1s. 8d. ; 2820, 4d. 3 2821, Sd. ; 2822, 10d. ; 
2823. 6d. ; 2824, 4d.; 2825. 2s. ; 2826, 4d. ; 2827, 8d. ; 2829, 8d. ; 2830, 4d. ; 
2381, 4d. ; 2832, 10d. ; 2833, 1s. 2d. ; 2835. 4d. ; 2836, 8d. ; 2837, 8d. ; 2838, 
ls. 5 2539, 4d.; z840. 4d.; 2841, 4d. ; 2842, 4d. ; 2843, 4d. ; 2844, 4d. ; 
2845, 28. 4d. ; 2846, 4d. ; 2847, 10d. ; v848, 10d. , 2849, 1s. 2d. ; 2850, 4d. ; 
2851, 4d. ; 2852, 4d. ; 2853, Sd. ; 2854, Sd. ; 2855, 4a. ; 2856, 10d. ; 2857, 
4d. ; 2859, 4d. ; 2860, 4d. ; 2861, 1s. 2d. ; 2862, Sd. ; 2863, 10d. ; 2864, 4d. ; 
2865, 10d. ; 2866, 4d. ; 2867, Sd.; 2868, 4d ; 28u9, 4d. ; 2870, 6d. ; 2871, 
4d. ; 2872, 4d. ; 2873, 4d. ; 2874, Gd. ; 2875, 4d. ; 2876, Is. ; 2877, 4d. ; 
2878, 1s. 4d. ; 2 . 3 2980, 4u. 5; 2881, Sd. ; 28-3, 4d. ; 2884, Sd. ; 2885, 
41. ; 2886, 10d. ; 2887, 4d. ; 2888, 4d. ; 2889, Is. 4d. ; 2890, 10d. ; 2892, 
4d. ; 2893, 4d. ; 2894, 4d. ; 2845, 4d. ; 2896, is. ; 2297, 10d. ; 289y, 4d.; 
























*.* Specifications will be forwarded by post on receipt of the amount 
of price aud postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 6, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





Turnrixe Trusts Rerort.—The annual abstract of the returns 
from turnpike trusts—the avstract for 1861—has just been issued 
So far as concerns England and North Wales, it shows an increase 
in the expenditure for repairs, and a small decrease in the receipts 
from tolls. The toll income has fallen off from £1,509,985 in 1837 
to £1,038,980 in 1861, and the expenditure thereout upon repairs 
from £913,988 to £646,221. The bondage or mortgage was reduced 
from £4,688,134 at the beginning of the year 1861, to £4,532,895 at 
its close; but part of this debt was extinguished by the creditors 
accepting compositions in lieu of full payment. So also through 
large arrears of interest having been extinguished and the rate 
lowered, the unpaid interest was reduced in the year by £49,064 
and brought down to £710,919. The returns for South Wales are 
kept distinct ; they show that the debt to the Public Works Loan 
Commissioners is being gradually paid off. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly for 
iB ENGINEER, at the office of her Majesty's Commissioners of Patents. A 


Cuass 1.—PRIME MOVERS.—NoveE, 


-_o 


Crass 2.—TRANSPORT. 


ihways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, gc. 


3007. P. G. Garwwner, New York, U.&, “ Railroad car springs.”—Dated lst 
December, 1863 
This invention consists in the manner of using and applying the elastic 
compressible qualities of natural or raw wool in combination with springs 
of steel in aspiral or circular form,.and operating together in a cell or cells 
so as to form a spring sufficiently strong, durable, and elastic for railroad 
cars, 
3013. H. Lumury, Chancery-lane, London, “ Apparatus for steering.”—Dated 
lst December, 1863. 


Including 


This invention relates to that description of rudder for which the present 


patentee obtained letters patent (No. 1150), dated the 19th April, 1862, and | 


in which an after piece or tail is articulated to a body or inner portion, 
whereby a recessed surface of rudder is presented to the water, instead of a 
plane surface, as in the common rudder, and the present improvements 
mainly consist in guiding or controlling the tail so as to obtain a suitable 
recessing move:vent of the rudder by means of guides or appliances which 
may, if desirable, be wholly or partially above tie line of floatation. In one 
arrangement a stud post, axis, or ling piece is ived by, or works 
in, aslot or groove. In one form of this arrangement the slot or groove, 
which is in a tiller bar, arm, or piece connected with the tail or after piece, 
receives or works on or about a fixed stud, post, axis, or rod, which may 
be held in a frame so as to be perpendicular to the direction of the fore and 
aft line of the ve-sel, or it may be adjustable so as to adjust the angle of 
the tail. Inanother arrangement the stud, rod, post, or axis may be on the 
tail, and work in a fixed or adjustable slot or groove. Its travel may be 
limited by a stud or belt passed through the slotted or grooved piece. In 
auother arrangement arms, levers, or frames may be connected, combined, 
or in contact with the tail, and work to and fro, or in and out. When he 
uses chains or the like, he sometimes carries them over the body or inner 
piece of the rudder instead of through it, and he sometimes passes the end 
of each chain through an eye, where it is held either by a link too large to 
run through the eye, or by other form of stop or connection, the other end 
being carried to above water line, thus facilitating the hauling of the chain 
to deck. 

3014. R. TURNBULL, Portsmouth, ‘‘ Sheathing iron vessels and armour plated 

shi Dated 1st December, 1863. 

This invention relates, First, to improvements in sheathing iron clad 
vessels of war. For this purpose, supposing the vessel to be a new wooden 
ship, and the only iron externally to be the armour plates, the patentee 
applies these plates in alternate longitudinal rows of thick and thin plates, 
that isto say—if the armour plating of the = 4 is to be four and a half 
inches, he alternates a row of such plates, which are about three feet wide, 
with a row of armour plates, say, about twelve inches wide by about six 
inches thick ; all these plates are bedded and suitably fixed on a uniform 
surface; the thick plates, therefore, project beyond the thin ones to the ex- 
tent of their extra thickuess. Before fixing these plates, their edges to the 
extent of the extra thickness are undercut, or have what is termed a stand- 
ing bevel formed thereon, so that between two thick plates a dovetail (so 
to speak) is formed, After fixing the plates the patentee fills in and covers 
the four and a half inch plates with short pieces of wood, some three or four 
inches thick, the ends being bevelled to fit into the thick plates in which 
they hold. For the convenience of fitting and wedging up tight and re- 
moving them if necessary, he places these pieces of covering wood a little 
inclined to the upright, and reverses their inclinations at short intervals, 
the space between the opposite inclination being filled up by a wedge sha 
or oppositely inclined piece suited to the space. The four and a half inch 
plates are thus perfectly and securely covered with wood, the surface of 
which projects from an inch and a half to two inches beyond the thickness 
plates. These plates are covered in by longitudinal planking, some three 
or four inches wider than the narrow iron plates (say fitteen or sixteen inches 
wide) ; the edges of this planking are recessed into the timber dovetailed 
between the narrow plates, and it is of a thickness when so let in to be flush 
with the thick timber cove the thin plating ; the whole, therefore, pre- 
sents a level surface, the longitudinal planks are secured at their edges to 
the dovetailed timber by screws, or other suitable fastenings, which do not 
pass through the d iled timber. The seams are formed suitable for 
caulking or otherwise rendering them watertight. In sheathing wood ships 
already armour plated, he applies longitudinal thickness strips or pieces 
dovetailed or t to rep the i d thick of plate before 
described, which being fixed to the armour plating may then be covered in 
the manner similar to that before described. 

3035. H. D. P. Cunnineuam, Bury, Alverstoke, “ Reefing and furling top- 
sails, topgallant sails, and royuls."—Dated 1st December, 1863. 

These improvements refer to those square sails which are reefed by rolling 
them upon a revolving supplementary yard, spar, or roller connected to 
the fore part of the true or fixed yard, and the invention consists in causing 
the sails to be rolled upon and unrolled from the aft side of the suppie- 
mentary yard or roller or that side nearest to the true yard, and in 
the employment of a supporting hook of a new form within which the 
supplementary yard and the sail thereon are received, which hook is sup- 
ported by and fixed to the true yard. The invention further consists 
in certain arrangements of blocks or pulleys and ropes or chains led through 
them to facilitate the operation of reefing and setting the sail, and also for 
the more efficient setting of the sail, which may be set above the yard ; 
also, in certain arrang for facilitating the connection of the supple- 
mentary yard, roller, or spar to the true or fixed yard. 

3038. C. CAMMELL, Sheffield, and W. Crompton, Openshaw, “ Railway 
crossings adapted to the ordinary single or double headed rails,”—Dated 
2nd December, 1863. 

This invention consists in forming or casting the three ordinary bearing 
chairs in one piece, so as to give continuous support throughout for the 
entire length of the block or piece to both the wing and point rails, thereby 
ensuring an exceedingly strong, simple, and durable crossing. 

3041. J. Green, Greenwich, “ Horse shoes."—Dated 3rd December, 1863. 

Hitherto in constructing horse shoes they have been made with the inner 
surface thereof, or that part which comes in contact with the horse’s hoof, 
concave or “ seated,” and the horse’s sole has been so cut or shaped as only 
to bear upon the outer shell or wall of the foot. Now this invention 
consists in forming horse shoes in such manner that the inner surface of 
the shoe, or that part which comes in contact with the horse’s hoof, is 
perfectly flat, and the wall of the hoof is left of the same width as the shoe, 
in order to give a solid bearing thereto, The inventor forms the shoe of 
iron of such a section as to give the inner circle of the shoe a rounded form, 
whereby the legs and feet of the horse are not so liable to be cut or injured 
as by the ordinary form of shoe. The inner surface of the shoe being a 
trifle broader than that part which comes in contact with the ground, it is 
evident that the shoes may be worn extremely thin and yet not come off.— 
Not proceeded with. 

3061. F. J. Wautiuew, Surbiton, “ Apparatus for sustaining and lifting 
draught horses to prevent them jsalling or injuring the vehicle to which 
they are attached.” — Dated 5th December, 1863. 

For the purpose of this invéntion the inventor connects to the saddle of 
the harness, or to other sufficiently strong belt or band passing round the 
horse, a chain, cord, or strap proceeding to the top of the vehicle, or to an 
arm fixed to the vehicle, and above the horse, so that should the horse 
stumble or fall, he is at once supported by the said chain, cord, or strap. 
He also connects with the carriage a vehicle apparatus for hauling up the 
said chain, cord, or strap, in order that, should the horse run away, or 
otherwise endanger the safety of the carriage or vehicle, he may, by means 
of this apparatus, be lifted off his legs and rendered powerless. The same 
apparatus will serve when the vehicle is standing to suspend the horse for 
the purpose of resting him.— Not proceeded with. 


Ciass 3,—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
3019. T. MALuInson, Manchester, “ Self-acting mules for spinning an 
doubling cotton and other sibrous materials.”"—Du ted 1st December, 1863. 

This invention consists in applying to the detached carriage or carriages 
of the double decker class of self-acting mules or turners, or in combining 
therewith a and independent copping rail or shaper to regulate the 
formation of the cops in such detached carriage or carriages, so that, instead 
of using only one shaper in the headstock carriage of this class of mules, as 
hitherto, one shaper is employed for each carriage of the mule. 

3028. T. T. En@uanp, Colne, Lancashire, “ Lubricating the shafts of the 
conducting pulleys of mules.” —Dated 2na December, 1563. 

Tn the hurizoutal blocks or steps which carry the band conducting pulleys 
of mules for spinuing, to peg oa causes the shafts or spindles to work in 
bushes either open or cl at the ends, and places on the blocks or steps 
at each end of the shaft a cup or vessel having a hole or tube at the bottom 
leading to the spindle or shaft. For the vertical or angular conducting 

















pulleys he causes the bottom of the shaft to work in a closed bush with a 
lubricating cup or vessel at the side, and also a cup or vessel leading to the 
top of the shaft. The said cups or vessels cuntain oil, or other lubricating 





matter, which is supplied gradually to the spindle or shaft, and keeps it 

riectly lubricated and maintains it in good working condition for a great 

ength of time, and, by reducing the friction, prevents, to a great extent, 
the wear and tear of the bands, and also economises the lubricating matter; 
these cups or vessels may be cast on the blocks or steps, or placed on them 
separately. For the purpose of lubricating the necks or AY of shafting 
guide and jockey pulleys, counter shafts, the necks or bearings of all kinds 
of spinning, preparing and weaving machinery, and also the necks or 
bearings of every description of hinery, he employs cups or vessels 
placed upon, or cast to, the caps, steps, or bearings of the shafts or spindles, 
and fills the said cups or vessels with oil, tallow, or lard, used ° 
or tallow or lard combined with each other, or with oil, or any other lubri- 
cating matter ; and also instead of placing the cups upon the caps, blocks, 
or bearings, recesses may be cut or cast in them, in order to be receptacles 
of the lubricating matter. He also applies tallow or lard, combined with 
oil or tallow, or lard used sep ly, or in tion with each other, or 
with oil, for the purpose of lubricating the spindles of all kinds of —— 

and preparing machinery, for which op en the footsteps and collare ‘a 

bearings of such spindles are made with a cup or dish toreceive the same, 

or are sunk in the spindle rails to leave a cavity to receive such lubricating 
matter. 

3045. E. J. Hua@ues, Manchester, “ Process ov proceseses of producing aniline 
black on cotton fabrics or yarns."—A communication.—Dated 4th, 
December, 1863. , 

In mixing the colours for printing the inventor takes 1,700 parts of starch 
or other suitable thickening, 45 parts of chlorate of potash, and when dis- 
solved he adds 120 parts of muriate of aniline, or other suitable salt of 
aniline, and adds ¢>ld 120 parts of ferrocyanide of ammonia. He prints the 
colours as usual, and ages the goods two or three nights until complete 
oxydation takes place; he then raises the colour by washing off, passing it 
in a weak alkaline solution. For dyeing he takes the same proportions, 
but uses water only, instead of a thickening substance. — Not proceeaed with, 
3047. R. Ritgy, Sharples, near Bolton, “ Carding engines."—Dated 4th 

December, 1863. 

The patentee claims, First, lifting and stripping a certain section termed 
the first flats (those nearest the licker in (a greater number of times than 
the remainder of the flats. Secondly, the employment and use of any 
arrang t of hanism to convert the regular lifting and stripping 
action, as described in Wellman's specificatiou, into an irregular action for 
the purpose of lifting and stripping the flats at irregular intervals. Thirdly, 
the arrang , combination, coustruction, and adaptation of the appa- 
ratus described and illustrated in the drawings, 


3056. J. Coutone, Belfast, ‘* Machinery or apparatus for opening, cleaning, 
and preparing cotton and other fibrous materials to be spun.” — Dated bth 
December, 1563. 

This invention relates to an improved method of clothing 
flats, or segments intended to act against such cylinders, an 
improved mode of f: ing the said clothing to the cylinder flats or 
ments of machines, and for opening, carding, and cleaning cotton, silk, 
flax, wool, and other fibrous substances, and also for more effectually 
opening the hard, waste and tares of such substances, and consists in maki 
the clothing of a series of combed bars or sheets placed on the periphery of 
the cylinder, and on the face of the flats or segments, next to the cylinder 
and parallel to the axis thereof. The bars or sheets are fixed or placed in a 
series of V-grooves, such grooves being formed by a series of bars, bolted, 
screwed, or otherwise fastened to the cylinder, and running parallel with ite 
axis ; or the grooves may be cut in the cylinder, and the improved system of 
clothing is applicable to éither wood or iron cylinders, When are 
used to fasten the teeth to the cylinder, their edges are bevelled to cofre- 
spond with the teeth, which may be made of steel or other suitable metal, 
The said teeth are made in the form of an inclined plane or wedge, 
lower part or bottom side being in the form of a segment of a circie, corre- 
sponding with the cylinder, and in flats or segments to correspond with 
those to which the teeth are fastened. The thickness of the teeth is to be 
regulated according to the work to be done, the same as in wire clothing 
the finer plates are to be used when finer combs are required, and coarser 
ones when stronger teeth are required. The outer ends of the teeth are 
made in the shade of a V to correspond with the grooves formed by the 
plates ; or the said grooves may be formed by cutting them in the cylinder, 
The teeth are placed in the grooves alternately, and when the teeth are ofa 
less pitch than four to the inch, they are placed one full and one blank 
tooth or fill plate, and in fine combs of more than the said pitch the teeth 
are made witha shoulder at each side, the shoulder forming a segment of a 
circle, corresponding with the height or depth of the fastening plate, or the 
depth of the groove cutin the cylinder, The cylinders are made with rims 
on each end—one fast, the other loose—of a sufficient depth to correspond 
with the plates ; the loose rings are to be fastened by set screws or other 
suitable means. When fastening plates are used, or when the grooves are 
cut in the cylinder, the teeth are placed in the grooves the width of the 
cylinders ; for fine work the teeth are placed in succession, but for coarse 
work a filling up plate is used. 


ms, S Witson, Glasgow, “‘ Looms for weaving.”—Dated 5th December, 














linders and 
also for an 





This invention relates to improvements in looms for weaving fabrics, 
such as muslin or lens curtains, in which Jacquard apparatus is used to pro- 
duce a figuring of weft, and acts on only one half or other portion of the 
warps for that purpose. In one dification of app embodying the 
improvements a Crossley, or other suitable double-lift Jacquard machine, is 
employed. The figuring is effected by one lifter only, which acts in con- 
cert with the Jacquard barrel, and derives its movements through levers 
and connecting links from a wiper or cam driven 80 as to make one revolu- 
tion for every four picks. The cam is shaped soas to keep the flower 
shed open during two picks, while the figuring weft passes across and ack 
again, and during the third pick another wiper or cam, by levers and con- 
necting links, raises the other lifter, but the Jacquard barrel does not act 
for this pick, and as any tails or wires the horizontal needles of which are 
not acted on by a Jacquard card are lifted, the whole of the warps acted on 
by the harness are lifted at this pick, thereby forming a plain shed, For 
the fourth pick another plain shed is formed by a single leaf of heddles or 
healds, acting on those warp threads which are not acted on by the harness 
such leaf of heddles being actuated by means of a third wiper or cam. The 
wiper or cam first mentioned then opens the next flowering shed, and the 
weaving actions are repeated.—Not proceeded with. 


3062. J. H. Jonnson, Lincoln's-inn-flelds, Lovidon,*‘ Washing textile fabrics.” 
—A communication.—Lated bth Decemver, 1863. 

This invention relates to the washing of wearing apparel and textile 
fabrics generally, and is equally applicable to the washing and cleansing of 
wool, cotton, silk and other fibrous substances. The washing process con- 
sists, essentially, in subjecting the materials to be washed to one or more 
steepings or soaking in a bath consisting of a solution of natural or arti- 
ficial sulphate of soda at an elevated temperature, whereby the grease and 
other impurities are removed, After this the materials under treatment 
are, when requisite, subjected to a beating or washing process in suitable 
tanks or vats, and are a dried by means of a current or currents of air 
produced by a fan or other blowers. 


ee 


Crass 4.—AGRICULTURE. 
Including Agricultural Dain Windlasecs, Implements, Flour 
fi 


, $e. 





3950. J. Green, Worcester, ‘‘Construction of harrows, cultivators, and 
ploughs.’ —Dated 4th December, 1863. 

This invention consists, First, in constructing harrows with the teeth or 
tines attached to the frame in an oblique or slanting position at angles 
varying from ten to sixty degress from the plane of the frame, so that, 
when at work, they slide along the ground instead of acting on it with the 
points only like the teeth or trims now in use; the effect of this arrange- 
ment is, that the teeth or tines cut through the clods of earth instead of 
merely moving them, to facilitate which the teeth are formed of a knife- 
like shape. The inventor employs also thin edged disc wheels or round 
plates of iron mounted and rotating on a bar or , and thereby attached 
to the frame conjointly with the teeth or tines, Secondly, in applying the 
invention to cultivators, He arranges a number of the before described 
teeth or tines and dise wheels, behind or at the back of the frame of the 
implement, for the purpose of breaking the clods of earth after they have 
been brought to the surface by the cultivator. Thirdly, in the construction 
of ploughs he fixes a blade or knife of a suitable length in, or a short dis- 
tance from, the centre of the share in a vertical po-ition, and one or more 
similarly shaped knives to the mould board or turnfurrow, for the pur- 
pose of cutting or dividing the furrow-slice, thereby rendering it more 
friable. —Not proceeded with. 

8052. R. Hoanssy, jun., Grantham, Lincolnshire. “ Muchinery for thrashing 
and screening wheat and other gran.” — ated 4th December, 1863. 

In thrashing machines, in order that the chaff may, by the action of the 
machine, be feed from dust and collected and delivered from a spout into @ 
sack or suitable receiver, in place of being biown out of the machine 
together with the dust and cavings as is now common, the patentee so 
arranges the machine that the chaff is first separated from the cavings (or 
broken ears and straw) by the ordinary caving riddle, which allows the 
chaff or grain to pass through, but stops back the cavings, and then the 
chaff is separated from the grain by the blast of air assisted by a riddle or 
otherwise ; so far the arrangement does not differ from that of ordinary 
thrashing machines, but in place of allowing the chaff to blow out of the 
machine with the biast, the patentee collects it injan enclosed passage, 
which is perforated to jet out the wind and the dust ; this passage conducts 
the chaff to a receiver, from whence it is taken by an elevator and up 
to the spout from which itis discharged. v refers toempluy 
for this purpose is a Jacob's ladder elevtor ; the upper drum of this eleva- 
tor is conveniently d on the ked axis of the shaker. 
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ing machines.” — Dated 4th December, 1863. 

The novel and important features in thismachine are the method of 
arranging the cutter bar toenable it to be lifted trom end to end by a Jever 
to clear an obstacle, as shown as described. Also the use of a stay at the 
back of the cutter bar to support it, as described, and connecting this stay 
with the cutter bar and with the frame by ball and socket joints. The 
specification of the invention is too elaborate to be quoted here in detail. 
8011, W. E. Gener, Wellington-street, Strand, London, “ Plough."—A com- 

munication.— Dated 1st December, 1563. 

This improved plough, with turning mould board, is especially intended 
for the cultivation of sloping ground, and is essentially composed of a guide 
and handle of wood, a share with steeled point extending to a bar, to which 
itis bolted ; the body is composed of two cutting edges, forming with the 
share an angle of sixty degrees to the coulter and fixed faces (which re- 
semble two triangular pyramids with summit opposite the coulter); a 
regulator is attached to the fund ] supports of the plough, and there 
is a horizontal bar pivoting in the middle of the two fundamental supports, 
and carrying by their aid a wing or breast mould board and mould boards, 
which beng movable advance and retire at the same moment by n.eans of 
the support intended to move the mould boards, A hook fixes the mould 
boards against a vertical rest and the bridle which ties the handle. To turn 
the mould board at the end of the furrow, the ploughman, furnished with a 
hook, pulls on the bridle, pushes a catch, and throws the plough on the side, 
cleans the mould board and the body, then lowers the handle, scraping the 
earth, and re-lifte the horizontal bar, then pivots on itself ; the mould board 
takes its usual position, and the ploughing goes on,—Not proceeded with. 


Cxass 6.—BUILDING. 
Including} Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, Sc. 
8015. W. Ciark, Chancery-lane, London, “ Apparatus for lighting and 
heativg.”—A communication, — Dated lst December, 1863 

This improved system of lighting or ryphon light, in which the flame is 
projected in a downward direction, is based on the principle of the hydrau- 
ic syphon, the arms of which are turned upward. If the longer arm of 
the syphon be heated, the iuterior air becoming rarefied rises and produces a 
partial vacuum, which the denser air of the atmosphere fills by entering 
the shorter arm, and forms a descending current, and if at this moment a 
flame be lighted in the short arm, it will follow the current of air and 
descend, while the products of combustion again rising in the long arm 
will continue to supply air without intermission. The short arm is eniarged 
in the form of a globe or lamp, while the long arm is divided into several 
smaller parts, forming the standard of the lamp or support for the globe, 
and which unite and form a chimney furnished with a suitable burner. 

024. T. Sxook. Manchester, “ Apparatus for causing « stronger and better 
draught or current of air, so that house sires may be livhtedor kindied ia 
a very short space of time, &c."—Dat d 2nd Decenber, 1803. 

This invention cannot be described without reference to the drawings. 

3025. J. Daves, New-inn, Strand, London, “ Kiting movable or travelling 
frames and surfaces.”—Dated 2nd December, 1863. 

This invention relates to certain improved methods of, and arrangements 
for, fitting frames and surfaces, such as sashes and door frames, moving or 
travelling in grooves, and the object of the improvements is to exciude 
dust, noise, and air between such wovable or travelling frames and surfaces 
and the fixed frames or surfaces in, on, or against which they travel, 
A g to one arrang t the patentee fixes to the edge of the sash or 
sliding frame or surface a solid, or partially solid, cord, rod, bar, strip, or 
cylinder of caoutchouc, gutta-percha, or their compounds, or similar elastic 
material, which, as the sash frame or surface is moved in the groove of the 
fixed frame, will travel with it against the style or jamb of the fixed frame. 
Or the cord, rod, bar, strip, or cylinder, instead of being fixed to the sash 
or sl} nm. surface, may be fixed to the styie or jamb of the fixed frame. 
According to a Second arrangement he fixes springs with roliers or pulleys 
to the edge of the sa-h frame or traveiling surface in such manner that the 
springs and rollers press against the style or jamb of the fixed frame as the 
sash or movable frame travels along. According to a Third arrangement 
spiral or other springs may be so titted as to act on a false cheek or style 
between the fixed or movable frames or surfaces. According to a Fourth 
arrangement elastic tubes not charged with air or gas uuder pressure may 
be interpose?’ '° cen the frames or surfaces, 

3026. J. Capper, Waterloo, near Liverpool, “ Apparatus for curing smoky 
chimneys, and preventing down di aughts therein.” —Dated 2nd December, 
63 











1563. 

This invention consists in the us. o perforated sheets, plates, or thick- 
nesses of iron, zine terra cotta, or other suitable material, so placed or 
arranged that a chimney at the top thereof, or chimney pot or top, shall be 
divided internally into two or more passages or spaces. —Not proceeded with, 
3033. J. CuTLRR, Gloucester-road, Upper Holloway, ** Apparatus for lighting 

and ventilating.” ~ Dated 2nd December, 1863. 

In constructing apparatus for lighting a room the inventor, by prefe- 
rence, arranges it for burning gas, but oil or spirit lamps may be employed. 
The lighting apparatus is placed near the ceiling of the room in like manner 
to what are known as “ sun lights,” and the products of combustion are 
carried off by a pipe above the ceiling ; the entrance end of the pipe being 
formed into afunnel mouth, The details of the invention are too volumi- 
nous to be given here in detail.—Not proceeded with. 

3048. J. Connert, Carlisle, ‘*A combined hot water and hot air stove.""—Dated 
4th Incember, 1863. 

This invention relates to the arrangement, construction, and combination 
ef iron pipes heated by hot water, and a hot air stove, which are applicable 
to the heating of public and private buildings and for similar purposes,—- 
Not proceeded with. 





»Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ic. 
005. E. N. Boxer, Royal Arsena!, Woolwich, ‘* Fuses and shelis for crdnance.” 
— Dated 1st Decenber, 18638. 

The patentee claims, First, enclosing the fuse composition of wooden 
time fuses in a casing of paper or papier mache. Secondly partially or 
entirely boring through the part of the wooden fuse be ween the compo- 


sition bore of the powder channel or channels in positions corresponding | 
| cistern is placed in such po-ition as to supply the upper compartment of the 


with those of the said holes. Thirdly, closing the eud of the wooden fuse 
before described with a metal plug or cap, and binding the head of the fuse 
round with metal wire to prevent its splitting ; also forming side passages 
in the fuse for igniting the composition, and for the escape of the gases, 
Fourthly, combining with wooden time fuses such us before described a 
* detonator” for igniting the fuse by a deonating compound acted upon 
by a weight or hammer that is liberated by the shock imparted to the shell 
on the firing of the gun. Fifthly, constructing shells to ey plode on coming 
in contact with the object fired at by forming a hole in the head of the 
shell, and fixing into the same a we oden fuse that is ignited on the firing of 
the gun, and is driven into and ignites the bursting charge of the shell on 
striking the object fired at. Sixthly, con-tructing percussion fuses in which 
a fixed disc or cap, having a pin or projecting portion, is bent in on coming 
in contact with the object fired at, thereby causing the pin or projecting 
portion to strike against and ignite a detonating composition. Seventhly, 
combining with a percussion fuse that is ignited on coming in contact with 
the object fired at a time fuse for igniting the bursting charge of the shell 
at any required short interval after striking the ovject. Eig ithly, priming 
the one part of concussion fuses, whether the hammer or the pin, with 
amorphous phosphorus, and the other part with any know composition 
that in itself is not of a very detonating character but tha ignites very 
readily when brought in contact with amorphous phosphorus. Ninethly, 
constructing the hammer of concussion fuses of two parts, so connected by 
a wire or other means that, before the projectile receives the shcok from 
the firing of the gun, only one such part can act upon the detonating com- 
position if the connecting wire or other means be accidentally broken, 
while by means of the sh ck imparted to the projectile upon the firing of 
the gun the two parts become so joined together that, when the projectile 
strikes an object, both parts are made to act upon and ignite the detonating 
composition, 

3016. E. A. InauRrieLp, H..S, Majestic, “ Apparatus for mounting and 
working guns used in ships and other floating vessels, &c.”—Dated Ist 
December, 1863. 

In constructing apparatus for mounting and working guns, the patentee 
employs a platform of a circular form on which the gun is worked. The 
gun carriage is arranged to work in an inclined slide or suitable ways, which 
are arranged to turn centrally on the platform. he platform is graduated 
or has a graduated scale thereon, and the ways on which the gun carriage 
works are capable of being fixed in any position on the platform. The 
platform is capable of being raised and lowered, and it may be more or less 
counterbalanced, by preference, by the use of thick plates of iron arranged 
to offer additional protection to the men below the upper deck, and in its 
up and down movements between its lowest and bighest positions it is 
guided by uprights, which insure its rising and failing correetly. 
platform there is a steam engine of a length of stroke corresponding with 
the distance between the highest and lowest positions of the platform by which, 
when steam is admitted to the lower part to the cylinder, the platform will be 
raised to its highest position, where it may be fixed and retained till the 
gun has been fired. The arrangements for elevating the gun on its 
carriage are such as have been usually employed, and by preference an 
elevating screw is used. The correct elevation and pointing of the gun 1s 
obtained by apparatus applied at the side of a ship or vessel, or other fortified 
structure, without looking along the piece. For this purpose a tube 


(whether provided with lenses or not) is applied to a small aperture in the 


Below the | 











side of the ship or vessel, or other structure; this tube is combined with 
two gradua scales, the one to show the elevation, and the other the 
horizontal anglé of the tube. These angles of the tube being ascertained, 
the gun is set according thereto, when the platform is at its lowest position, 
and it is when the gun is in this position that it is reloaded, hence the men 
employed in working a gun will be under cover and in comparative safety. 
When the gun has veen loaded and pointed, the platform is raised to its 
highest position, and the gun in rising into this position passes through an 
opening in the upper deck or floor; this opening is provided with sliding 
shutters, which are slid under the opening when the platform is Jowered. 

3036. C. LusaLEy, Deptford, “Construction of ships of war and other 

vessels." — Dated 2nd December, 1803. 

The patentee claims, First, constructing ships and vessels with a water- 
tight iron skin inside the iron frames and with wood pieces secured to the 
sides of, or between the, frames, to which wood pieces a single or double 
thickness of wood planking is secured to form the outer skin, substantially 
as described. Secondly, constructing ships and vessels where great strength 
is required, or for receiving armour-plating, with an inner water-tight iron 
skin web frames, and a single or double thickuess of wood planking, sub- 
stantially as described. Thirdly, constructing shell and shot proof ships 
and vessels with an inner water-tight iron skin and with web frames which 
have a set-in where the armour-plating is applied, and with one or two 
thicknesses of outside planking, whether such vessels be formed with or 
without a backing of wood or other material between the web frames and 
the armour-plating, all substantially as described. Fourthly, constructing 
armour-plated ships and vessels with the frames behind the armour plating 
formed of stout bar iron with or without enlargements or swells where the 
bolts are passed through for securing the armour-plating, substantially as 
described. Fifthly, securing the inner planking of the outer skin of 
armour-plated ships and vessels to the armour-plating by bolts tapped into 
the armour-plating, and fastening the outer plankiug to the inner planking 
by bolts, nails, or screws, as described. Sixthiy, the improved form of 
bolt described for securing armour-plating. Seventhly, working rudders 
with a Z or double crank actuated by a rod or other connection carried 
through a water-tight trunk or tube, substantially as described. 





Ciass 7.—FURNITURE AND CLOTHING.—Nonr. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smeiting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

8009. B. Jones, Warrington, ‘Separating sulphur from alkali waste.”—Dated 

ist December, 1563. 
The inventor takes a vessel of any suitable shape or dimensions, and puts 
into it any quantity of this alkali or blue waste. He then ruus hot water 
on the waste, and in a few heurs he draws off the liquor. He precipitaces 


the sulphur into bydroch oric acid, and then filters and evaporates to dry- | 


ness. This precipitate he then puts into the kind of furnace commonly 

used for producing sulphur from sulphur stone, and he drives off the 

sulphur in vapour. He passes the sulphur vapour into a tower, and con- 
deuses it with water, The sulphur he then coilects at the bottom of the 
tower.— Not proceeded with, 

3012. J. G. RepMAN and G. MARTIN, Brompton, “Compounds o7 compositions 
Sor coating or covering iron or wooden ships and vesse's, metallic sheathing, 
telegraph cables, and other objects to preserve them from decay.” —Dated 1st 
December, 1803. 

In performing this invention the patentees take oxidised brass or protoxide 
of copper ground in watcr, and afterwards dried; oxide of zine or alumna, 
and oxide of lead, and then boils them in veyetatle pitch, or a mixture of 
vegetable pitch and mineral pitch, vegetable tar, or a mixture of vegetable 
tar and mineral tar, or vegetable tar and ro-in, or rosin oil, and vegetable 
tar, until the pitch, tar, rosin oil, and oxides are oxidised and ox) dated ani 
a quick drying metallic varnish is formed. The metallic varnish may be 
thinned for use by rectified mineral naphtha, petroleum spirits, or any other 
cheap spirits, and to every fourteen gallons of the varnish the patentees add 
one quart of pure carbolic acid, 

3023. W. Winsox, Manchester, ** Generating gas for illuminating and other 
purposes.” —Dated 2nd Decener, 1863. 

This invention relates to manufacturing gas for illuminating and other 
purposes when generated from hydro carbon or other light volatile oils, 
and consists in a system of combining two, three, or any greater number of 
generators connected and supplied by the branch pipes from one common 
teed and supply cistern, and in introducing a current or blast of hot or cold 
atmospheric air into the said gas after it leaves the generator or generators 
for the purpose of ensuring a more perfect combination, and thereby im- 
proving its illuminatiog and heating properties. 

3029. H. Houpriver, Irvington, U.S., “ Making gas for illuminating, 

heating, and other purposes." —A communication. —Dated 2nd December, 
1863. 

These improvements have relation more particularly to the production or 
making of gas from water or the vapour of water, and ewhrace and inciude 
various modes of decomposing water or the vapour of water for the purpose 
of separating and obtaining the gases thereof, and also different methods of 
carbonising the hydrogen when that gas is to be used for illuminating pur- 
poses, 

3030. S. TROTMAN, Alert street, Camden Town, London, “* Manufacture of 
soap.” ~ Dated 2nd December, 1863. 

This invention con-ists in the use of hydrated silica, natural or artificial, 
in the manufacture of soap, instead of the anhydrous silica or solution of 
silicates of the alkalies. 

3032. R. L. Cuurton, Timberland, Lincolashire, ‘* Apparatus for brewing.” 
—Daoted 2nd December, 1363. 

For the pu) poses of this invention, in order that the several processes of 
boiling the water, of mashing, of acting on the hops, and of boiling the 
worts, may be conducted more advantageously ; and with a view to reduce 
the first cost of the vessels employed, the several processes above referred 
to are conducted in one vessel, which is divided into four compartments, 
one below the other, and all the four compartments are heated by a common 
steam pipe which has a separate branch to heat each compartment, and each 
branch is provided with a cock or valve to shut off and regulate the supply 
of steam to each compartment, At the upper part of the building a water 


apparatus with water, wherein it 1s caused to buil ; the bottom of the boil- 
ing compartment forms the top of the mashing tun or compartment, and 
there is » supply pipe with cock of vaive from the boiler, by which the boil- 
ing water is run into the mashing tun or second compartment of the appa- 
ratus, Around the lower part of. the mashing compartment is a jacket to 
receive steam or water for maintaining the desired temperature in the 
mashing tun or compartment. Near the bottum of the mashing tun is a 
perforated partition or strainer, and there isa pipe and cock below the 
mashing compartment by which the worts are drawn off from the mashing 
compartment into the next compartment, where the worts are divided into 
numerous streams which descend on to the hops, which are placed between 
two perforated plates. From this compartment of the apparatus the worts 
are drawn off into the boiler or lowest compartment wherein the worts are 
boiled. In the side of the mashing compartment, also in the side of the hop 
compartment, and in the lowest compartment, there is a manhole or open- 
ing. The steam or vapours passing off from the several compartments is 
conducted away to a suitable chimuey or outlet pipe. The condensed 
steam from the heating apparatus is couveyed to a steam boiler.—Not pro- 
ceeded with, 
3037. R. A. Brooman, Fleet-street, London, *‘ Distillation or treatment of 
bituminous substances."—A communication.—Dated 2nd Decem‘er, 1863. 
The patentee claims the distiilation or treatment of bituminous sub- 
stances by means of gas heated in a separate a)paratus or vessel from that 
in which the bituminous substances are contained. 


3044, J. Bowson, South Stockton, andG Rosinson, Welbeck street, Carendish= 
square, London, * Manufacture of soda and sulphurve acid.” —Dated 3rd 
December, 1383. 

The patentees claim obtaining soda from sulphuret of sodium by mixing 
it with oxide of iron, and heaung and treating the mixture substantially 
in manner described. Also roasting or heating, pulverised or otherwise, 
minutely divided pyrites or sulphuret of iron or copper, in a rotating 
retort, so as to subject every part of the material to the action of the air 
passing through the retort, for the purpose of converting the sulphur it 
contains into sulphurous acid, in manuer described, 
$063. J. A. WaANktyN, London Institution, Finsburuv, “ Production and 

manusaclure of ceriain yellow aad orange coiours.”"—A communication. 
—Dated 5th December, 1363. 

This invention consists in the production of certain yellow and orange 
colours from the insoluble residue, and also from the mother liquors 
obtained in and resulting from the manufacture of what are known as 
aniline red dyes, such as magenta and others, by any of the methods em- 
ployed in their preparation.— Not proceeded with. 

3046. J. Roppins, Oxford-st: eet, London, “ Methods of obtainiag oryyen 
gas.” — Dated 4th October, 1863. 

This invention reiates to improvements in the treatment of certain sub- 
stances containing oxygen, whereby that gas is separated and evolved 
therefrom in a simple and economicai manner. As var.ous substances may 
be employed for producing the same resuits, in accordance with the prin- 
ciples of the invention, tne patentee im the first instance describes the 
method which, by preference, he employs for the production of oxygen. 
In the first place he forms a P i by bining peroxide of barium 
with bichromate of potasb, in the proportion of two parts, by weight, of 











the former to one part of the latter. The compound thns formed is then 
placed in a glass flask or bottle, or other suitable receptacle, provided with 
an exit tube; and sulphuric acid, diluted with seven parts of water to one 
part of acid, is poured upon the compound, in the proportion of eight parts 
of the dilute acid to one part of the compound. The strength and quality 
of the dilute avid may be varied, according as it is desired that the proc ss 
shall be performed slowly or with rapidity. The result of this operation 
will be that oxygen gas will be evolved from the substances thus combi ed, 
and which gas may be collected over water or mercury, in the ordinary way, 





Crass 9.—ELECTRICITY. 


Including Electric, Maynetic, and Electro- Magnetic, Apparatus, Elec~ 
trical Apparatus, Galvanic Batteries, §c. 
3006. H. WitpE, Manchester, “Construction and working of electric tele- 
graphs.” — Dated 1st December, 1863. 
The documents relating to this invention cannot at present be seen, an 
extension of time for filing the specification having been petitioned for. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2997. W. Campion, G. Witson, and A, W1Lso0N, Nottingham, ‘ Self-actin 
time register.” — Dated 30th November, 1863 

In constructing this self-acting time register, a horiz ntal dished dischas t 
upper side divided into any required number of di. isions or compartments, 
and the distance each such division or compartment occupies on the cir- 
cumference is marl@&d off or divided into any required number of divisions ; 
each such number passes consecutive'y across an aperture in a case in which 
the disc is placed. Lhe upper side of the dise is numbered or lettered to 
correspond with the circumference. The dise is supported upon an axis 
which also carries beneath the disc a drum on which a cord or chain is 
wound, which has at one end a weight, and passes over a pulley to clear 
itself from another disc on the aforesaid axis. This second disc is toothed, 
and engages with a pinion on the axis of which isa wheel in gear witha 
pinion on the axis of an escspement wheel, governed or regulated by a 
pendulum. The apparatus is wound up by tur ing the first disc backward, 
Tn the lid of the case is an aperture through which check-, tokens, tickets, 
or other articles may be dropped into the divisions or compartments as they 
pass successively underneath —Not procee ‘ed with. 

3001. J. Fernin, Derby, and G. Tayuor, Leeds, “ Machinery for shaping the 
edyes of boiler and other plates.””— Dated 30th November, 1863. 

The edges of boiver and other like plates are geverally ragged and uneven 
when they leave the rolls, and the otject of this invention is to finish and 
shape the e:iges, while the plates are still hot, to the exact or nearly exact 
shape and dimensions required for the use to which they are destined, 
The i-vention cousists of a machine constructed and acting in manner 
hereafter described. Ou the four corners of a rectangular metal frame the 
patentees fix four pillars. The upper ends of these pillars sup orta similar 
rectangular frame, and all are bolted together. On the lower frame are 
fitted two movable beds, which can be placed slightly deviating from the 
parallel if required, tach of these veds carries a sliding sadde moved by 
a screw or other convenient means, On the upper side of these saddles is 
cast an upright, upon which another saddle is fitted capable of bemg moved 
vertically by screw and bevel gearing. Each of these vertical saddles 
caries an oscillating headstock provided with suitable journals into which 
is fitted a spindle ; on one end of this spindle there is a turbine or Barker's 
mill, which is actuated by high pressure steam, and on the other end a saw 
or cutting wheel, suitable for cutting heated iron, is mounted. Two of 
these saws and their apparatus are u,on the beds which are carried upon 
the lower rectangular frame. Two movable beis of similar construction to 
the lower beds are connected to, and carried by. the upper rectangular 
frame. ‘These movable beds are supplied with similar saddles, headsiocks, 
spindles, saws, or cutting wheels, and motive gear to those already de- 
seribed, but bave in addition a transverse slide fitted to the saddle. This 
transverse slide is gove ned by a ‘‘ copy,” or ‘‘former,” which will cause 
the saw to traverse slighily from a straight line. In the centre of the 
rectangular frame they fix a hydraulic cylinder provided witharam., On 
the top of this ram a table of cast iron is mounted, and over this table, 
firmly fixed to the upper rectangular frame, is a tabie of similar shape aud 
construction to the lower one If a heated plate is placed between the 
tables, and the hydraulic ram put in motion, the plate will be held between 
them. If all the four suws are put in motion, and each trave sing in the 
same direction, the four edges of the plate will be sawn or shaped on two 
edges to the form indicated by the beds on the lower rectangular frame, 
and the two ends of the plate will be shaped to the form indicated by the 
copy or former, which governs the transverse slides of the two upper saws, 
They prefer to act on the plates while hot from the rolls, but they may be 
reheated. 

3002. J. M. Ouuts, Plymouth, “* Apparatus for obtaining fresh water from 
se water.” +D ited 30th November, 1363. 

The First part of this invention consists in the construction and employ- 
meat of a self-acting valve in surface condensers for distilling sea water, 
The Second part of the invention consists in the employment of a refriger- 
ator in which the distilled water is made to condense the vapour of the 
water used for condensing the steam.— Not proceded with. 

3003, C. Pontirex, St. Paul’s-road, Islington “ Comstruction of sluice and 
othr cocks or valves.” —Late 1 30th November, 1803. 

The First part of this invention relates to improvements in the construc- 
tion of sluice cocks or valves. ‘The patentee causes the passage of a sluice, 
or other cock or valve, to be opencd and clo-ed by means of a circular valve 
plate or disc, moving on a central pin or axis, arranged in a suitable valve 
box or chamber. The Second part of the invention relates to improve- 
ments in the construction of cocks or valves, which have a key or plug, to 
open and close the passage through which the liquid flows. It is well 
known that the liquid, contained in the passaye, through the plug when cut 
off or closed, is liable to freeze up when exposed to low temperatures, and 
the cock or valve is frequently injured thereby, In order wo prevent the 
retention of the liquid in the passage of the plug, ani thus avoid the 
liability to injury from the above cause, the patentee employs one or other 
of the following methods:—On the side of the plug which comes opposite 
the outlet when the cock is turned off he cuts or forms a small opening, or 
openings, so as to communicate transversely with the main passage through 
the plag, by which the contents of this passage will be discharged through 
the outlet when the plug or key is turned to cut off the flow of liquid 
through the cock. Or, in place of forming the eatlet passage through the 
centre of the plug or key, h» forms it so that part of one side of the pas- 
sage through the plug is cut away, by which means an outlec is left for 
the discharge of the liquid contained in the plug when the flow is cut off. 
He has found that, by cutting a spiral groove or thread upon the tubular 
connections of hose pipes, near the end thereof, the ends of the flexible 
hose pipes can be readily screwed or passe over the same, and over the cir- 
cular grooves, which he prefers to cut or form beyond the spiral groove 
before referred to. 

3004. J. E and E. H. Buiunpon, Fleet-street, London, “* Construction of 
letter, towri-t, despatch, and other similar bays or receptucles.”"—Dated 
Buth November, 1863. 

For the purposes of this invention the inventors apply an inner flap or 
cover to bags or receptacles of this character ; and, when closing the same, 
the edge of this flap or cover is inserted underneath or between the front 
or upper surface of the bag, to which the flap or cover is secur.d by a lock 
or otherwise; or the outer flap may be employed to secure the eutrance of 
the bag or receptacle. The inner flap or cover, when locked or secured, 
will thus prevent the introduction «f the hand, or other means, for abstract- 
ing the contents of the bag or receptacle without unlocking the same, as is 
possible in bags or receptacles of this character as heretofore cunstrucied.— 
Not proceeded with. 

3008. R. Braisrorp, Knowsley, Lancashire, ‘Construction of vermin traps.” 
— Dated 1st December, 1863, 

The various parts of the-e vermin traps are made of open wire or other 
metal work. The body part is of any desired shape, and is provided with 
a suitavle number of openings or entrauces fitted with doors. At their 
upper part the doors are hivged and connected to, or fitted to abut 
against, springs which serve to close the doors, and keep them closed when 
the trap is uniocked or unset. Check apparatus, hing. d to projecting parts 
of the trap, are also provided, to rest »gainst at an angle, and prevent the 
said door trom being opened by force or pressure against the door from the 
inside of the trap. Each door is also provided with a lever, and there is a 
jointed securing lever and tumbler balance employed. To “‘ set” the trap 
tor use the door, or several doors, as the case may be, are opened, the 
springs therefore compressed, and the levers from the door or doors folded 
back into a position, where they cross, meet, overlap, or lay parailel to or 
with each other, Over these levers anvther lever, hinged or jointed to the 
trap, is passed, the end of which couples with, rests against, locks, or is 
hela by a stud lever, or projecting piece, attached to an ordmary “‘ tumbler 
balance” inside the trap. The bait is placed on the “‘tumbler balance,” 
an as soon as the vermin enter and unbalance the “ tumbler,” the several 
levers are unlocked or released, the doors closed by the force of the 
springs, tue check apparatus or piece fall agvinst the doors, and thus the 
vermin is or are securely caught. —Not proceed. with. 

3010. G. J. DoppRELL, Glasgow Lanarishire, N.B.,“ lnprorements r 


lating 
to the manufactu e or reining of suyar, 363. 


Dated 1st December, . 86: 
The patentee ciaims the visposing of Wwe concenLraung vacuum pans of a 
sugar refinery at a higher level than that at which the goods are worked off 
or finished. 
$017. G. Guover, Ranelagh-road, Pimlico, London, “* Dry gas meters.”— 
Dated 1st December, 1363. 
In constructing and applying the connecting rods of slide valves of dry 
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a 
meters, it is usual to employ pinching screws in slots, in order to adjust | 

e action correctly. According to the present arrangement, screw nuts , 

are employed temporarily for retaining the pins when getting the adjust- 
ment, and till after the pins have been fixed by soider, when the nuts are 
removed. The valve guides, in place of being bushed with cork, as at 
present, are bushed with leather charred in oil, which is not liable to swell, 
and to bind the guide wires when exposed to damp. In order to prevent 
dry gas meters being driven backwards when the meters are tilted, stops 
are applied, which allow the axes of the counting apparatus to move part of 
the stops oniy in one direction, whether the meter be tilted or in its correct 
sition ; and, in fastening the flexible diaphragms in the meters, the string 
Paavened with. In carrying out the First part of the invention a slot is 
attached to the valve, and the lower end of the pin is placed in it in such 
manner as that it may be moved backwards and forwards in the slot till it 
is adjusted ; the pin is then bound firmly to the slot by means of a tempo- 
rary pinching screw ; the pin is then soldered. and the pinching screw 
removed. In carrying out the next or Second part of the mvention—which 
consists in the use of leather suitably prepared and charred in oil--in place 
of the cork bushings heretofore employed, the patentee uses thick leather, 
erring that known as butts, and he places pieces two or three inches 
any into oil—by preferenc almond oil—and raises the heat till the oil 
boils ; he removes the pieces from the oil soon after the boiling heat has 
been reached, say in about a quarter of an hour. The invention also con- 
sists in dispensing with the use of the string which is now used for bind- 
ing the edges of the flexible diaphragms of leather. The invention cannot 
be fully described without reference to the drawings. 
3018. J. Tuorn, Hull, “ Apparatus to be employed in expressing oils and 
fatty matters.”— Dated 1st December, 1£63. i 
This invention relates to a new and improved envelope or covering for 
the bags which contain the meal or fatty matter frou which oil is to be ex- 
ressed, and consists in replacing the ordinary combined horsehair and 
leather envelopes or coverings, which are of a costly nature, by two metal | 
plates, the pressing surfaces of which are corrugated or ribbed, while the | 
sides or ends of the said plates are slightly raised and bevelled or inc ined. | 
These plates may or may not have holes made to allow the oil or fatty | 
matter to escape more freely. By this means, when the bag is being 
ressed between the plates, the corrugations will prevent it from expand- | 
| a to an undue extent, while the raixed bevel sides or ends of the plates 
confine the bag at those parts. The advantages derived from the use of this 
invention are economy and compactness, as the plates are not ouly much 
cheaper in the first cost and repairs than the hair envelopes, but occupy 
considerably less space, and will, consequently, admit of more bags being 
placed in the press than when the ordinary envelopes are employed. 
3020. S. B. Cocuran, Clapham-road, Surrey, “ Sewing machines.”—Dated 
lst December, 1863. 

This invention relates, among other features, to binders for sewing | 
machines, and consists in the adaptation thereto of a steady and adjusting | 
pin, which fits into a hole in the bed orcloth plate of the machine, whereby | 

the current position of the binder, and the adjustment of the position of the | 

hooks thereof with regard to the needle, is at once determined and | 

effected.— Not proceeded with. 

2021. G. MacrarLAnk, Draycott-road, Chelsea, “A new and improved ink | 
regulator and indicator.” —Dated 2nd December, 1863. 

This invention has for its object to regulate and indicate the quantity of 
ink a writer takes up at each dip of his pen. ‘This is effected by the em- | 
loyment of a dipping cup, which may be adjusted at any height in the 

ttle or vessel containing the ink, this cup having one or more openings at 

the bottom, to admit of the ink rising in it to any desired height. 

3022. R. Luswinski, City-road, London, “A new method of bending the 
reverse ends of partridge canes, and bending partridge canes without 

roots.” — Dated 2nd December, 1>63. 

The bending is plished in the following manner :—A metal semi- 

circular tube (made of zinc, by preference), about 6in. long, is placed on the 

part of the cane to be bent, and both are place: iu a vice ; heat by gas, or 

other convenient means, is applied, and when the semicircular tube and cane 

are sufficiently heated, the cane can be bent as desired by means of a 

handle attached to the semicircular tube. — Not proceeded with. 

3027. A. W. Haey, A. Binenam, and) R. Wenster, Manchester, “* Ma- 
chinery or apparatus fur making envelopes.”—Dated 2nd Decemb<r, 
1863. 





| 








This iuvention is carried out as follows :—Upon a bed or sole plate, having 

a rectangular hole or recess the inventors fix a receiver, in which is depo- 
sited the blank form of the envelope to be folded. On cach side of this a 
spindle is caused to move vertically through holes or sockets in the sole 
plate, by means of a treadie underneath, to which they are connected by 
rods, levers, or other contrivances. A crosshead unites the upper euds of 
the spindles, and carries a box in the centre, open at the bottom only; this 
is caused to descend into the recess already mentioned, by the pressure of 
afoot on the treadle, or it may be pressed down by a hand lever, and 
ascend by means of counterweights or springs. Within the “receiver” is 
fixed a ‘* die,” for giving the impression to the Joose flap, and on the oppo- 
site side is a gummer, for supplying the gum to unite the tails of the 
envelope. Directly above the die and gummer respectively a spindle works 
vertically in suitabie framework ; the.one over the die carries a reverse of 
the die or matrix, and the one over the gummer a presser or tapper, for 
—— the paper slightly on to the gum. Thise spindles, as also the 
lolding box, may be either allowed to descen1 of their own weight on to 
the paper, or they may be made to descend by the pressure of the foot on 
a treadle, or by means of cams, levers, eccentrics, toothed wheels, or toothed 
segments, driven either by hand or by power from above or below. When 
the paper or blank form is placed in the receiver, and motion is given to 
the driving shaft or treadle, the spindle or ram, for giving the impression, 
and the one to which the tapper is attached, are both pressed on the paper 
simultaneously, and afterwards rise to their proper position, by means of 
springs or weights, immediately the pressure is removed. The folding box 
is now caused to descend, and force the paper from the receiver into the 
rectangular recess, causing the tails to stand erect ; the box then recovers 
its former position by means of springs or weights, the springs, at the same 
time, drawing the tails within the sides of the box, and then the box is 
again brought down, compieting the envelope; the bottom of the box is 
then withdrawn, and the envelope falls out. 

3031. J. Harper, Aberdeen, “‘ Pillars and apparatus for straining wire.”— 
Dated 2nd December, 1863. 

The pillars which the patentee employs are cast or formed hollow, and 
contain the whole of tne gearing or straining apparatus, ‘The straining 
apparatus itself consists, simply, of a plain barrel or winding spindle, 
working in bearings in the pillar, and having a square or polygonal hole 
cast or formed in one end thereof, for the reception of a crank or winch 
handle by which it is actuated, so as to wind the wires on the barrel or 
winding spindle. The wires are retained in the requisite state of tension by 
the insertion of a small key, which is made to fit into slots formed in the 
barrel, corresponding slots being formed in the pillar, so that, when two | 
such slots are opposite to each other, they constitute a socket for the 
reception of the key. 

3034. T. Harnison, Tudhoe, near Ferry-hill, Durham, “ Machinery for 
cutting coal and other minerals and stones."—Dated 2nd December, 
lsv3. 

This invention consists in combining with a truck, trolley, or other car- 
Triage a turbine, driving rotating cutters, the carriage bemg sd arranged | 
that it can be caused to travel grauually forward as the work progresses, 
and the cutters being capable of being set to cut a greater or less distance 
into the coal, mineral, or stone operated upon, as may be required, 
by means of a sliding bed, made to slide in the truck, trolley, or car- 
riage. 

3039. W. E. Newton, Chancery-lane, London, *‘ Printing machinery.”—A 
communication.—Dated 2nd December, 1863. 

This invention relates more particularly to that class of printing machi- 
nery in which the type or printing surface is arranged in a curved form, and 
forms part of the circumference of a large rotating cylinder. The object 
of the present invention is to produce a perfecting machine, that is, a 
machive in which the paper will be printed on both sides before it leaves 
the machine. 


3040. T. KNowLes, Manchester, ‘‘ Manufacture of rollers or cylinders used 
by calico printers.” —Duted 3rd December, 1863. 

For calico printers’ purposes the patentee takes the old or worn out 
roller and drives or forces an outer sheil or roller of copper or brass upon it 
in any suitable mauner, and puts a succession of shells on the inner roller 
in the same manuer, which outer shells are beiug continually changed, and 
put on and taken off, according to the patterus, as \ong as the said roller 
lasts. By these means he dispenses with the necessity of fixing the man- 
dril each time the roller requires renewing, and he also diminiches at least 
one-third the weight of metal required in stock. 

3042. D. HuLet, High Holborn, London, “ Gas stoves for heating irons, &c.”— 
Dated 8rd December, 1863. 

This invention consists, First, in the construction of gas stoves in such 
manner that they may have the appearance of an open fire of wood, coal, 
coke, turf, or other combustible material, and for this purpose the patentee 
uses terra cotta, fire-clay, metal, or other suitable material, moulded or 
shaped to represent wood, coal, turf, or other comvustible material, either 
solid or hollow, by prefereuce, hollow — so that tie gas can be introduced into 
the inside, and allowed to ignite on the surface by means of smati holes or 
apertures. The pieces may be arranged to suit any ordinary grate or stove, 
and by the jad arrang t of , Or O.her indestructible mate- 
Tia), attached to such mouided or shaped pieces, a good representation of 
an open fire is produced. The invention consists, Secondly, in constructing 
irons, to be heated with a flue or flues in them, to allow the heat to be more 
readily _ distributed. The inventivun consists, Thirdly, in a method of 

ion of in gas stoves, so that but little gas 
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| 34 lb. of coal per hour. 


irons, or other article to be heated, which, pressing on the valve or its 
lever, opens the said valves, and thus turns on the gas. On removing the 
irons, or other articles, the weight or pressure on the valve or its lever is 
released, and it partially closes, as before, only allowing sufficient gas to 
pass through to maintain a light until the irons or other articles are again 
inserted in the stove. 

3043. E. Stevens, Warwick Villas, Canonbury, London, “ Apparatus used 
when cooking.” —Dated 3rd December, 1863. 

For the purposes of this invention, when using apparatus for roasting or 
baking in front of a fire, a hollow screen of tin plate or other suitable 
metal, or lined therewith, is used, which, like a meat screen or hastener, is 
open in front towards the fire, and has a door at back. Within this hollow 
screen there is suspended a frame, arranged to receive movable shelves or 
trays, which it is preferred should be of a circular form. The frame is sus- 
pended from an externa! jack, or by worsted or otherwise, so that the frame 
may, when in use, be caused to rotate. It is desirable that the dimensions 
of the external case or screen should only be so much larger than the 
shelves or trays that they, and the frame which carries them, may be able 
to rotate freely within such outer case or screen. When this apparatus is 
to be used for roasting a joint of meat, such joint is to be suspended 
within the frame, and at the upper part thereof ; or it may be to the 
underside of one of the trays or shelves, when there is sufficient height to 
admit of there being an upper shelf used at the time of rvasting. Below 
the joint, and carried by the lower part of the rotating frame, is placed a 
pan or tray, and elevated above the centre of this tray is a basin, by which 
@ pudding contained in the pan or tray may be cooked under the joint, at 
the same time that the grease falling into the basin may be used for bast- 
ing the joint that is being roasted. When using the apparatus for baking, 
then a pie, pudding, or other article or articles of food may be placed on 
to the shelves, either in dishes or otherwise, according to the nature of the 
articles which are being bak 
3049. W. Wiiutamson, High Holborn, London, “ Wringing machines.”— 

Dated 4th December, 1863. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the tinal specification having been petitioned 
‘or. 

3058. T. Dovenas, South Audley-strect, Grosrenor-square, London, ‘‘ Con- 

struction of combs for the human hair.” —Dated 4th Decemver, 1863. 

In constructing a comb with a view that, when used, it may apply fluid 

to the hair with more advantage than combs heretofore consvructed have 

done, the back of the comb is grooved out into a longitudinal channel, till 
the bottom of the groove comes to the inner ends of the spaces between 
the teeth of the comb, and so that there is produced a small passage 
between the interior of the channel and the space between each two 
neighbouring teeth. The head of the comb is fixed in a back, in which 
there is a longitudinal chamber to contain a supply of the fluid, This 
chamber, when full, is capable of being closed air-tight by a suitable screw 

cap or plug, or otherwise. This chamber, at a point near the handle, has a 

small hole through the upper part, covered with a valve, and, so long as 

such valve is closed, no air can flow into the chamber containing the 
supply of fluid; consequently, none of the fluid will flow out at ano ‘her 
small hole made at the under surface of the chamber near its other end. 

When the valve is opened by the finger of the user, while the chamber and 

comb is inclined downwards, a small quantity of the tluid will pass from 

the supply chamber into the channel in the back of the comb, but the same 
will not, by reason of the smallness and flatness of the openings between 
the spaces of the teeth, pass through such openings, till, by passing the 
teeth of the comb amongst the hair, the fluid is progressively moved from 
the upper or inner ends of the spaces between the teeth of the comb,— 

Not proceeded with. 

3057. W. W. Gorman and J, Paton, Glasgow, ‘* Improvements in obtaining 
and applying heat, and in apparatus therefor.”"—Dated 5th December, 
1863. 

This invention cannot be fully described without reference to the draw- 
ings. 

3060. S. Smiru, Hyson-green Works, near Nottingham, ‘‘ Hydraulic pressure 
gauges suitable for measuring the pressure in the cylinders of hydraulic 
presses.” —Dated 5th December, 1863. 

For the purposes of this invention the patentee pats the hydraulic 
cylinder (or other vessel containing fluid under pressure) in communica- 
tion with a chamber containing a plunger of small diameter ; this plunger 
passes through a cupped leather, by which the plunger is free to move up 
and down, while, at the same time, it is fluid-tight. At the upper end of 
the plunger is fixed or formed a disc, which, when the plunger is raised, 
acts against the apex of a conically coiled spring, and presses it towards its 
base. The motion thus obtained is communicated by a rod having a 
toothed rack at its upper end, which gears with and gives motivn to a 
pinion on the axis of a pointing hand, and such pointing hand points 
to divisions on a graduated dial plate, in the ordinary manner of pressure 
gauges. 


American Sreamsutrs.—For the past three years the Pacific Mail 
Steamship Company have been renewing their fleet of ships. The 
Constitution was the first of these new ships, and the Golden City 
the second; both are essentially of the same dimensions and 
model, being 364ft. long, by 45ft. beam; tonnage (carpenter's) 
4,400. The engine has a single cylinder 105in. diameter by 12ft. 
stroke, an adjustable cut-off, and an overhead beam. The voyages 
of these vessels are made under different circumstances, as regards 
the load carried. From San Francisco to Panama they are light, 
and average 14ft. draught on an even keel. On the return trip the 
draught is much greater, and averages 17ft. The distauce run by 
the Golden City on the trip from San Francisco to Panama averaged 
218 miles in twenty-four hours. During this trip 393 tons of coal 
were burned, or one ton of 2,240 lb., part anthracite and part Car- 
diff (Welsh) per hour. The steam pressure was 12 lb., and the 
revolutions averaged 13,625 in twenty-four hours. The point of 
cut-off was 14in, On the return trip from Panama to San Fran- 
cisco the distance run in twenty-four hours averaged 253 miles, 
while the coal (anthracite and Cumberland) consumed in doing this 
duty was 39 tons, about 3,360 Ib. per hour, with 15,084 revolutions, 
in twenty-four hours. ‘'be point of cut-off was 32}in. ; average 
pressure, 17} 1b. These trips are from Dec. 12th, 1863, to Jan. 4th, 
1864, inclusive. The Golden City has Sewell’s surface condenser, 
and the Martin water tube boiler. There is no question at all of its 
economy, for the duty it does. The amount of waste in the fuel is 
but 12 per cent. Here we have a ship of 4400 tons burthen 
making nine miles an hour on 2,240 Ib. of coal. Comment is un- 
necessary. It appears from these figures that the cost of producing 
a horse-power on the trip from Pavama to San Francisco was about 
The force is not produced so cheaply as it 
is by some investigators (speculators, perhaps, we might say) of the 
marine steam engine, who make a horse-power for any number of 


' pounds of coal less than four that the fertility of their imaginations 


can supply; but it is the actual amount of one trip taken at random 
from the log of a ship doing duty, and making money for her 
owners. 

ORDNANCE Stores OF SourHeRN Manvracture.—The following is 
amemorandum of war material supplied to our armies from the 
Government works at Augusta, under the command of Colonel 
Rains, within the past two months, viz.:—1,400,000 small arm 
cartridges. 
the cartridges for field batteries). 2,500 Colonel Rain’s percussion 
hand grenades. 1,500 rifled shells for field artillery. Fifty-four 
tons eight and ten inch shot and shell for columbiads. One 
hundred tons of gunpowder. 
pounder Napoleon guns, with carriages, limbers, caissons, harness, 
equipments, ammunition, travelling forges, &e. One battery 
ot 3ipn. rifle and banded iron guns, and 12-pound bronze 
howitzers. One battery of four 12-pound howitzers. The 
above two batteries being complete at all points, with carriages 
limbers, caissons, harness, ammunition, equipments, &c. All of the 
above guns, except the rifle battery (for General Morgan), were 
sent to General Johnston’s army, which has altogether sixteen com- 
plete batteries of brass guns, which were mainly manufactured in 
every part at the Government Foundry and Machine Works and 
Gun Carriage Department in this place. The most of these bat- 
teries are composed of the new 12-pounder Napoleon guns, intro- 
duced in the service of the war by the present Emperor of the 
French ; of these over eighty-five, weighing in the aggregate more 
than 50 tons, have been cast at the Government Foundry in this 
city, mainly withiv the past year. Inthe same period over 500 tons 
of the first quality of gunpowder have been made at the Powder 
Works, and distributed throughout the Confederacy. In addition to 
the foregoing there has been an immense number of small-arm car- 
tridges, cartridge bags, fixed ammunition, canteens, baversacks, 
horse-shoes, time fuses, and percussion caps made at the Arsenal, as 





g the gas 
may be consumed except when the stove is required for use. The patentee 
fits to the supply pipe a valve or cock, made self-acting in the following 
valve, or on @ lever connected thereto, he places the 


manner :—On this ' 


well as large amounts of signal rockets, portfires, sets of artillery 
harness, infantry accoutrements, &c., manufactured within the last 
twelve months.— Augusta Constitutionalist. 


6,000 rounds fixed ammunition (shot and shell attached | 


Three complete batteries of brass 12- | 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Quarrerty Meertinas or Ironmasters: Wednesday in Wolverhampton, 
Thursday in Birmingham; Excitement as to Prices: Sales of Pigs, 
and Prices: Wales, North of England, and Belgium all Competing 
with South Staffordshire—Coau: A Drug—IRon anv Stone TRADES 
tn Norra Starrorpsutre; Dull: Prices of Stone Reduced—Staikes 
or Miners AND FurNaceMEN: Meeting of Masters at Tipton: The 
Notice to be Enforced —AuTERATION IN AN [RONMAKING Finu—Hanp- 
ware Traves; Condition pretty Good—Correr, Tix, ann TIN 
Prates: Copper Dearer—Tue Joint Stock Movement, ge. fe. fe. 

Tue first of the current series of ger J meetings was held in 

Wolverhampton on dnesday. ‘The attend was numerous 

and influential, including some merchants from London and else- 

where. Yesterday, in Birmingham, there was immense excitement 
amongst the trade, for Mr. W. O. Foster, M.P., came to the meeting, 
and announced that he had reduced prices twenty shillings a ton; 
greatly complaining, the other masters followed, but buyers have ao 
confidence, and very little business was done. At the same time 
there were some few transactions both in pigs and also finished, 
but at prices which did not show great firmness on the part of sellers, 

Merchants complained of the divided action amongst proprietors of 

mills and forges, and, with pig sellers, maintained that prices must 

come down; but by the majority of the makers of marked iron 
there was a disposition to give way in but a few instances, and to 

a small extent only. 

When business opened in Birmingham, on the following day 
(yesterday) there was considerable excitement until it was 
ascertained what course the first-class houses would take in reference 
to prices. ‘That course it was soon made known was that the 
majority of such firms would adhere to list rates, but the others 
while they would endeavour to keep as closely as possible to these 
rates yet would not lay themselves open to censure if they should 
accept prices that admitted of a wider margin between list and the 
prices ultimately agreed upon than had hitherto been usual. This 
it seemed to be agreed should be the position of affairs up to 
Michaelmas quarter, when in all probability, the list rates will be 
lowered £1 « ton, and wages reduced in proportion. Up to that 
time the success of makers in obtaining list rates will depend upon 
their facilities for rolling iron of a first-rate quality in sizes and 
shapes that their neighbours cannot produce, ‘The more general 
descriptions required by the ordinary merchant will be had on terms 
that will depend upon the state of the order books of makers at the 
dates of the transactions. Upon the principles here sketched nego- 
ciations were completed yesterday by merchauts from Manchester, 
Liverpool, London, and elsewhere; but the terms at which Associ- 
ation houses would do business were not so low as had by some been 
looked for, even in those cases in which it is notorious that orders 
have been wanted during the greater part of last quarter; for, 
since the ergy mony | Meeting, specifications have beeu received toa 
larger extent than for a few weeks previously. A tolerably good 
tone, therefore, characterised the proceedings, notwithstauding that 
the American trade has again become almost a dead letter. But the 
disorganisation of a general election has been avoided, Continental 
matters are regarded as less threatening than they were, and money 
is easy. A few sales of pigs were quoted at—Best-all-mine in 
large lots, £3 15s.; second ditto, £3 10s.; Parkfield, £3. 

Pig makers are mostanxious to bring down the prices of tinished 
iron, for they maintain that the effect of prices being kept up is to 
enable Welsh and north of England houses to outsell us here in 
many descriptions. This is no doubt the case. Agents of those 
districts were in Birmingham and Wolverhampton, and they 
made no secret of their gratification that prices were not 
to be declared down. An agent was also present re- 
presenting a Belgian house, and iron made in Belgium is 
now coming into this district at prices with which we 
cannot compete. We also know that specifications have been 
offered here with the alternative, if they were refused, of their being 
sent to France, where less difficulty is experienced by some 
customers in obtaining iron of unusual shapes. 

Coal in South Staffordshire is a drug. ‘The North Staffordshire 
Coal and Iroumasters’ Association held their quarterly meeting at 
Stoke-upon-Treat yesterday (Thursday) week. The reports were 
to the effect that the trade had suffered much depression during the 
past quarter, and that still it was in a somewhat unsettled condition, 
and that prices were fluctuating according to the position of the 
market from time to time. A long discussion took place upon the 
subject of the wages of colliers, ironstone miners, and blast-furnace 
men, in the course of which it was argued that the present state 
of the trade necessitated the reduction of the rates of wages 
to colliers and ironstone miners of 6d. per day, and of blast- 
furnacemen of 10 percent. ; and several of the firms represented at 
the meeting expressed their determination to give notice to their 
men upon that scale, Several ironmasters intimated their intention 
to join the Potteries Chamber of Commerce in accordance with 
the resolution of that Chamber noticed in Tae Enoinser last 
week, the name of the Chamber to be in consequence altered 
to the “North Staffordshire Chamber of Commerce.” On the 
following day (Friday) the quarterly meeting of the North Staf- 
fordshire Ironstone Sellers’ Association was held at Tunstall, 
at which there was a large attendance, It was reported that the 
demand for ironstone during the past quarter had been limited, and 
a resolution was passed reducing the scale of prices adopted in 
September last from 1s. 6d, to 2s. per ton, according to the descrip- 
tion uf iropstone. The strike of colliers at Langton and Fenton, 
and of the iroustone getters at the Sueyd Green Colliery, continues, 
but at Ford Green 360 tara-outs returned to work at a reduction of 
6d. per day. 

In the Dudley, West Bromwich, and Tipton districts in South 
Staffordshire, the miners still decline to return to work at the pro- 
posed reduction in their wages. Their masters, however, are 
equally determined that they shall accept the proposed terms. On 
‘Tuesday last a numerous and influential meeting of coal masters in 
the Tipton district was held at the Dudley Port, when it was 
unanimously resolved that, taking into account the state of trade 
throughout the district, and the reduction made in the prices of all 
classes of coal, the reduction of colliers’ wages, both thick and thin 
coal men, of 6d. per day, as declared at last meeting, be confirmed, 
and that the masters present should pledge themselves to abide by 
this decision, 

It has been announced that Mr. John Jones, one of the oldest and 
most respected members of the trade, retires from the Spring Vale 
Works, and that Mr. Murcott will carry on the same, with the 
assistance of two partners, Mr. Wright, of Dudley, and Mr. Had- 
duck. In future the style of the firm will be Murcott, Wright, and 
Co., and their works will be known as the Lanesfield [ronworks, 
their trade mark being a crown, with the Staffordshire Knot, and 
the initials “M.W.H.” Mr. Jones will carry on the rod and rail 
mills until Christmas next, after which time they will be worked 
by the new firm. 

Relative to the general hardware trades, we have to report that 
in birmingham the iron wire drawers and the edge tool makers are 
busy, aud the rolling mills are working full time. The jewellers 
are rather dull. ‘I'he me.al bedstead and tube manufacturers are busy 
engaged upon orders for home and for export. In Wolverhampton 
the iron and brass founders are busy; the tin plate workers and 
lock manufacturers are also well employed. In the various branches 
carried on at Willenhall, Bilston, and neighbourhood business is, on 
the whole, brisk. At Darlaston there is still great depression iu the 
gun lock trade, in consequence of which a namber of the artizans 
in that town are ouly partially employed. At Westbromwich the 
large works are in full operation, aud at Weduesbury the orders for 
railway work are considerable, At Walsall the staple trade is 
steudy. 

There is a little more stir in the metal market, but copper and tin 











take exactly opposite directions. Copper is much firmer, and 


parcels cannot be bought much under £3 in advance of former 
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quotations. In consequence, the price of yellow metaland nails 
was on Tuesday last advanced one halfpenny per pound. Tin, on 
the contrary, has been reduced 4s. per cwt.. without, however, 
occasioning any increase in the demand. The tin-plate makers 
have assembled in Gloucester, and, out of the total number of 
makers in the kingdom (about thirty-five), as many as twenty-seven 
firms were either present or were represented. It was admitted 
that lower prices had recently been submitted to, owing alike to the 
reduction in the price of tin and some slight reductions in certain 
instances of iron; but it was hoped that the rates which now regulate 
most of the transactions might be adhered to. The prospects of the 
American market were spoken of as decidedly cheerless, owing, 
principally, to the high protective tariff; and a determination was 
ex veneedl| to search for other markets. 

he rage for turning over private concerns to joint-stock com- 
panies continues. Mr. Whitehouse, of the Globe Tube Works, Wed- 
nesbury, proposes to make his concern one of this class, with a 
capital of £25,000 in £10 shares. Otber firms in this district are 
contemplating a similar step, but they are not of great magni- 
tude. 

The directors of the Muntz Metal Company caution their cus- 
tomers, especially in the eastern markets, against a fraud which has 
been recently practised. It appears that some persons have been 
selling an inferior quality of metal “ stamped with the name of 
Muntz.” Steps are being taken to find out the perpetrator of this 
fraud. 

The case of Chubb v. Tidmarsh was decided in Birmingham on 
Tuesday. The magistrates, in their decision, said that the safe in 
question was out of repair, was deteriorated in value, and was sent 
to Mr. Tidmarsh to be repaired. ‘he lock was found out of repair, 
and a Tidmarsh lock was substituted for the other imperfect one. 
‘This did not make the slightest difference as to the profit to be 
received by the defendant; he had no interest in the matter at all. 
There was great carelessness on the part of Mr. Tidmarsh, but there 
was not sufficient evidence of an intention to defraud, and therefore 
the case was dismissed. 

Capitalists have great confidence in the business requirements of 
this district. The three leading banks of Birmingham are all in- 
creasing their share capital. The Birmingham Bank and the Bir- 
mingham and Midland Bank are both about to issue new shares at a 
considerable premium, and the Birmingham Joint-Stock Bank, 
Limited, are about to increase their capital to two millions sterling 
by the creation of 10,000 additional shares of £100 each. Afid by 
the Birmingham Banking Company Wednesbury has been selected 
for the opening of a branch establishment. 

The West Birmingham Railway and Canal Company, Limited, is 
announced, with a capital of £400,000, in 16,000 shares of £25 each. 
This company has been formed for the purpose of giving to the 
inhabitants of the populous districts on the western side of Bir- 
mingham, including Harborne and Selly Oak, the railway accom- 
modation of which they are at present deprived, and which is so 
much needed; to provide a better access to the town for the large 
and important traffic coming from the south-west by way of King’s 


Norton ; andalso, by means of a branch to the Stourbridge Extension | 


Railway, to bring the important coal fields of East Worcestershire 
into immediate connection with the best depot for that mineral in 
Birmingham, viz., the Worcester Wharf. It is proposed to con- 
struct these lines in connection with the Worcester and Birmingham 
Canal, and the possession of a goods’ station and wharves, of about 
fifteen acres, in the centre of the town. The canal is eventually to 
be merged into the new undertaking, on terms described in the 
prospectus. 

On Wednesday last the stipendiary magistrate for Wolverbamp- 
ton sent to gaol for two months the deputy overman of a pit at 
Brownhills, who it was shown, on the complaint of the Government 
in or, had neglected to examine the workings before the men 
descended, on the 2nd May, on which morning, by an explosion of 
fire damp, two colliers were killed and five injured. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Departure of The Great Eastern from the Mersey: 
Quick Engine-fitting: Trial Trip of the Granadian: Birkenhead 
Commissioners. —Tuk Nortu-Eastern Disrricr: Royal Agricul- 
tural Society : Testimonial to Mr. J, Cummins: Launch of a Screw 
Collier; Tue Lare CarasrroPpHe AT SHEFFIELD: STATE oF 
Trape: Barnsley, Lancashire: The State of Lancashire: New 
Town Hau ror RocwpaLe—Scortisu Tories: The Scotch Pig 
dron Trade: Trade of the Vale of Severn: The Clyde Trust: 
Extension of Telegraphic Communication: Smoke Consuming Appa- 
ratus: Lumley’s Patent Rudder; Draining of Dumbarton; Clyde 
Shipbuilding. 

WE commence, as usual, with Liverpool. A few minutes before 

noon on Saturday the Great Eastern left her moorings in the Sloyne, 

and steamed down the Mersey on her passage to the Thames, where, 
it is understood, she will take on board the Atlantic cable, now 
manufacturing by Messrs. Glass, Elliott, and Company, for the At- 
lantic Telegraph Company. 
the screw only being in operation, and as it is not intended to use 
the paddles at all in taking her round, the paddle-floats were taken 
off on Friday afternoon, in order to diminish the pressure on the 
screw, and prevent her speed from being reterded. The object in 
leaving the river upwards of two hours before high water was to 
arrive at the bar at the top of the tide, about half-past two o'clock. 
The Great Eastern has for some time been shipping a cargo of coals, 
and she left the Mersey with upwards of 3,000 tons on board, 
which will no doubt, be amply sutlicient to serve her purpose whilst 
crossing the Atlantic on her interesting mission. The Owl, a steel 
paddle wheel steamer of 771 tons, builders’ measurement, was 
launched on Tuesday, June 21, from the shipbuilding works of 

Messrs. Jones, Quiggin, and Co., Sefton-street. ‘The engines and 

boilers were made by Messrs. Laird Brothers, of Birkenhead iron- 

works, They are of 180 horse power nominal, and have oscillating 
cylinders. Since the time of launching, the engines have been fitted 

on board, and the vessel completed for sea. On Thursday, July 7, 

sixteen days from the date of launching, she proceeved on her trial 

trip, and attained a speed of sixteen statute miles an hour with an 
amount of dead weight on board representing 200 tons of coal and 
cargo, ona draught of water of about five feet six inches. The 
engines made forty revolutions per minute, and asserted 1,200 horse- 
power by indicator. On Saturday a numerous party of gentlemen 
connected with the trade of Liverpool accompanied the Granadian 
screw-steamer on her trial trip. ‘his fine steamer has been built by 

Messrs. Pile, Spence, and Co., of West Hartlepool, specially for the 

trade of the West Indian and Pacitic Steam Navigation Company. 

She is 276ft. long, 34ft. 10 inches in beam, and 26ft. 6 inches 

depth of hold. ‘The builders’ measurement is 1,750 tons, nett register 

1,284 tons, and she has capacity for carrying 3,150 tons of coat and 

cargo. She is built very strongly, and is classed for twenty-two 

years at Lloyds’, The whole of the work in the interior of the vessel 
is of East Indian teak, French polished. The cabin and main saloon 
is 60ft. long, and fitted up with carved panels in ebony, maple, 
and teak, relieved by gilt mouldings. Special arrangements have 
been made for complete ventilation. The vessel altogether has 
accommodation for 100 first-class passengers; and is commanded by 
Captain Glover, for many years with Messrs. Bibby and Co. Her 
engines, built by Messrs. Richardson and Co., of West Hartlepool, 
are of 300-horse power nominal, They are highly tinished, working 
in a comparatively small space. ‘They are titted with superheaters, 
surface condensers, and all improvements for economising fucl. On 
the deck are steam winches, which discharge and take in cargo, 
weigh the anchors, &c. 250 tons of water ballast can be used, when- 
ever necessary. Beneath the saloon is a large specie safe, built into 
the ship, for the purpose of carrying home the specie which comes 
from California, The Granadian will sai! for the West Indies on 
the 20th instant, czlling tirst at Port-au-Prince, in Hayti; then at 


She went very slowly down the river, | 








Kingston, in Jamaica ; then at Santa Martha, capital of the republic 


of New Granada, from which state the vessel takes its name; and 
then at Colon, the terminus of the Panama Railway, which brings 
it in connection with the ports of the Pacific, from Valparaiso on 
the south, to British Columbia on the north. The Granadian left 
her moorings in the Mersey at ten o’clock, and at once proceeded by 
the Queen's Channel, past the Crosby and Northwest Lightships. 
While passing the sandbanks her speed was very slow, but on 
getting into open water it was increased, and for an hour it was 
10} knots, but the engineer could not get as much speed as he wished, 
owing to the heating of the bearings. The highest number of revo- 
lutions of the screw per minute was fifty-four, and the mean fifty-one. 
The vessel proceeded out to sea until about ten miles westward of 
the Bell Buoy, and opposite Rhyl on the Welsh coast. Luncheon 
was served on board with much hospitality and elegance, and Mr, 
C. Holland gave “The West Indian and Pacific Steam Navigation 
Company—its prosperity.” He rejoiced much at the steam trade 
which this company had established with the West Indies, and the 
vast resources it had thrown open for development. The marked 
success which had attended the efforts of this company during 
the last few years was worthy of Liverpool energy and enterprise. 
The railway across the Isthmus of Panama had brought England 
and Europe into direct communication with the eastern world, real- 
ising the day-dream of Columbus. Mr. Clint, in responding, said 
there could be no doubt that the establishment of a line of large 
steamers to Venezuela and other West Indian ports, had been a great 
benefit. From Venezuela, New Granada, and even Mexico, when 
it became settled, they had good and reasonable expectations of a 
great increase in trade. They had now a large fleet of steamers ; 
and by this time next year they would have twenty steamers afloat, 
which, he thought, would meet the requirements of the trade, and 
prevent any disappointment to customers. At the last mee‘ing of 
the Birkenhead Commissioners the Ferry Committee reported that 
Captain Paton had tendered his resignation as ferry manager, 
stating that he had been offered another situation, the emoluments 
of which were such that he could not, in justice to his family, decline 
the offer. The resignation of Captain Paton was accepted. After 
due consideration the committee appointed Lieut. William Henry 
Barker, late of the Indus Steam Flotilla, to the vacant situation, at 
a salary of £400 a year, the engagement to continue for three years 
from the date of his appointment; but the appointment to be termin- 
able by the Commissioners on giving three months’ notice at any 
time. ‘The committee also reported certain arrangements with the Dock 
Board, in referrence to the alteration proposed to be made by the 
dock engineer on the site of the pontoon bridge to be constructed 
under the provisions of the Mersey Dock Ferry Accommodation Act 
of 1861, in connection with the Woodside landing-stage. From 
the ferry accounts it appeared that the receipts for the time had been 
£3,149 4s, against £2,955 15s. 11d. in the corresponding month of 
last year. From the 24th April to 30th June, the receipts had been 
in 1864, £6,935 0s, 10d.; in 1863 £6,232 15s. 6d. The expenditure 
had been in 1864, £5,410 2s. 2d.; in 1863, £5,097 153. 2d. After 
some discussion the proceedings were contirmed. 

We turn to the North-Eastern district. ‘Tbe great meeting of the 
Royal Agricultural Society commenced on Wednesday with the 
trial of implements. There was a magnificent display of steam 
ploughs, cultivators, clod crushers, rollers, and other tillage imple- 
ments. The workmen employed at Messrs. Stephenson's engine 
works are about to present Mr. John Cummins with some substan- 
tial token of their respect for his character and conduct on his 
leaving that firm after 25 years’ servitude, 16 of which he has 
passed in the capacity of foreman. It was originally intended to 
confine the subscriptions to the establishment, but many of Mr. 
Cummins’ friends outside having expressed a wish to contribute, 
their desire was acceded to, and a handsome sum will be realised. 
Mr. Cummins leaves his late employment to take the situation of 
practical manager at the establishment of Messrs. John Jameson 
and Co., Close Engine Works. A handsome screw collier of 600 tons 
has been launched from the yard of Messrs. T. and W. Smith, North 
Shields. 

We read in the Sheffield Independent :—During the last few days 
the engineers of the Water Company have been prosecuting an 
examination of the embankment at the Bradfield dam, with the view 
of throwing some light upon the cause of the disruption of the 
embankment. They have succeeded in obtaining results of a very 
important nature, which show that some of the theories set up by 
the Government engineer to account for the disaster must be excluded 
from further consideration. At the inquest on the victims of the 
flood a great deal was said in condemnation of the manner in which 
the outlet pipes had been laid, and that Mr. Rawlinson, in his 
official report, stated that “ they were laid in a most objectionable 
manner, so as, in fact to insure a fracture somewhere.” ‘This 
assertion was made the foundation for a superstructure of argument, 
more or less convincing, by critics who professed to be conversant 
with the subject, to show that the pipes, and pipes alone, had been 
the cause of the “failure.” When questions were put in regard to 
the effect of an examination, Mr. Rawlinson assumed that the pipes 
must be injured in some of the ways he had stated, but he assured 
the jury that “an examination of the pipes would not be evidence 
against them, as it might be said that the rupture disturbed and 
injured the pipes, rather than that the pipes originally were the 
cause of the failure.” He did not stop to consider the other side of 
the question, because he knew that if the pipes were found on 
examination to be perfectly tight and undisturbed, the whole of his 
argument would be swept away. He added :—* The objectionable 
mode of laying the outlet pipes most probably fractured the puddle 
wall at the point of crossing. The loose state of the material at the 
top of the bank let in the water; as the water rose in the reservoir, 
it most probably found its way down the face of the puddle to the 
fracture in the puddle wall above the outlet pipes, and hence the des- 
truction so swift and terrible in its effects.’ In another portion of 
the report he omits the qualifying clause, ‘most probably,” and asserts 
that “pipes so arranged, so jointed, and so laid, must inevitably go 
down.” ‘These assertions have had the serious attention of many 
practical men, and the result was the institution of a series of experi- 
ments, which have conclusively established the unsoundness of Mr. 
Rawlinson’s theory. The valves at the outer end of the pipes were 
closed, and hydraulic pressure equal to twice the pressure that could 
have been put upon the pipes when the reservoir was full, was 
employed. ‘The pressure was equal to the weight of a column of 
water 170ft. in height. Not the slightest leakage could be detecced 
along the whole line, and the conclusion was that the pipes were as 
true and tight as when they were first laid. After this, however, a 
further experiment was tried. The pipes being 18in. in diameter, 
they will allow of 2 man passing through them, and one of the men 
was sent up the whole length, to ascertain if there were any “drawn 
or blown joints.” He found the pipes perfectly straight, not the 
least sign of deflection being observable. On his return he left 
lighted candles at regular intervals in the pipes, and they presented 
a level and unbroken line, testifying in the plainest manner to the 
fact that none of the sections of the pipes had moved, and that there 
was no deflection at the point where the pipe trench and the puddle 
gutter intersect. ‘The above statement of facts explodes the “ pipe 
theory,” and renders quite useless an elaborate diagram accompany- 
ing the official report, in which Mr. Rawlinson shows with beautitul 
accuracy of detail the “ provable cavity” and the “ probable deflec- 
tion of the pipes.” 

There is no alteration in the state of the iron trade in the Barnsley 
district. A good business is doing in steam coal, some of the collieries 
on the Manchester, Shettield, and Lincolnshire line being overstocked 
with orders, The trade of Sheffield is generally in a satisfactory 
state. Manufacturers, as a rule, may not have any particular pres- 
sure put upon them to execute their orders, but they have sufficient 
demand for their goods to enable them to keep their work people in 
full employment. The large iron houses are busy. The demand for 
springs and other railway material is good. ‘Ihe steel trade is brisk, 
the demand being active both for the home and some of the toreign 
markets. There is a fair demand for most kinds of cutlery, and if 
the disputes with the men were settled a brisk trade could be done. 





The manufacturers of silver and silver plated goods are doing an 
average busi he d d for files for most markets is 
moderately active ; also the demand for miscellaneous tools is good. 
The manufacturers of machinery are busy. The manufacturers of 
saws, on the whole, are tolerably well employed. The country trade, 
generally, is fairly active. The chief continental markets are in much 
the same state as for some weeks past. 

A further improvement in the state of Lancashire is shown by Mr. 
Purdy’s return of the amount of pauperism in the cotton manufactur. 
ing unions in the first week of the present month. Fifteen unions 
exhibit a decrease of 1,840 paupers; four remain without any change 
of number; and two sbow a total increase of 160—-therefore leaving 
a nett diminution for the whole district of 1,680. Ashton-under-Lyne 
union relieved 310; Burnley union, 250 ; and Preston union 400 fewer 
persons than in the last week of June. At the same time, the cost of 
out-relief diminished by £203. The adult able-bodied now on the 
rates amount to 21,200—last week nearly 700 were struck off the 
union relief lists. The total pauperism of the distressed unions is 
now 92,690, or very considerably below the point at which it stood 
when the Government sent a special commissioner into Lancashire, 
to be at the disposal of the relief committee during the crisis. 

An important addition is about to be made to the very limited and 
unattractive public buildings of Rochdale. At the last meeting of 
the town council, the general purposes committee reported that 
they had awarded premiums for designs for the new town hall to 
Mr. W. H. Crossland, Leeds, £100; Mr. J. W. Best, Bolton, £60; 
and £40 to Mr. J. Maxwell, of Bury. The councii adopted Mr. 
Crossland’s design, conditions! upon a few slight alterations of 
detail, and ordered that a building should be erected in accordance 
with it, at a cost not exceeding £20,000, The proposed new build- 
ing will be in the Gothic style of architecture, and occupy a conve- 
nient position, having an area of 2,178 square yards, by the side of 
the river Roach, at the bottom «f Packer-street. Its principal (north) 
front will present a facade to the river of about 212ft. and the lines 
will be well broken by gables and bays, so as to present a good 
architectural effect. The principal entrance will be under a spire 
about 130ft. high at the north-east corner. 








SCOTCH IRON MARKET REPORT. 
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GLASGOW, 13th July, 1864 
Tur Market has been firm during the past week, and a large amount of 
business has been done. ‘The price has barely been maintained at its highest, 
Manufactured Iron is in fair request; but orders can be placed somewhat 
below our quotations. 
Exports last week were 9,482 tons, against 13,161 tons in the same week of 






















last year. Suaw, THOMPSON, AND Moors, 
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PRICES CURRENT OF TIMBER. 
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Yer More Compantes.—The Trinidad Petroleum Company 
(Limited) have issued a prospectus aunouncing the formation of the 
enterprise. The capital is to be £150,000, in 7,500 shares of £20 
each. The deposit is to be £1 on application and £3 on allotment, 
further calls not to exceed £4 per share. It appears the intention is 
to import petroleum from Trinidad produced from lands and estates 
secured by provisional contract. The lake and oil springs being so 
near to the sea voast, the oil can be placed in London at a lower 
rate than from any other known source. The vendors of the pro- 
perty have agreed to receive three fifths of the purchase money in 
fully paid-up shares.—The Patent Carriage Company has been 
formed to introduce new and improved cabs and carriages of 
superior construction, lighter, and more elegant than any hitherto 
invented. The capital is to be £100,000, in shares of £10 
each, the first issue being 5,000 shares. Of these, already 3,000 
have been subscribed, so that only 2,000 remain for allotment. 

Tne THames Empankuent.—At the Sheriff’s Court, Red Lion- 
square, on Monday, the case Gwynne v. the Metropolitan Board of 
Works occupied the Court for the fifth day, and was brought to a 
conclusion. It was represented on both sides as one of considerable 
importance to the public, and the first contested claim. Mr. Lloyd 
and Mr. Horace Lloyd were for the claimant, and Mr. Lush, Q.C., 
Mr. Karslake, Q.C., and Mr. Raymond represented the Board of 
Works. ‘The claim exceeded £30,000, and the principal question 
was whether Mr. Gwynne, who is a hydraulic and mechanical 
engineer at the bottom of Essex-street, by the Temple Pier, was 
entitled to compensation for being deprived of the water of the 
Thames, which was necessary to carry on his works. Last year 
his nett profits exceeded £10,000. He had taken new premises 
at Battersea, for which he paid £7,000. The Board ot Works 
did not require the premises for the embankment, and a 
roadway was now being formed, and which would, it was 
stated, be much better for the claimant. On his behalf it 
was, however, urged that waterside premises were essential to 
him, and to enable him to test the pumps made for foreign Govern- 
ments. On both sides numerous witnesses were called. The 
design of the embankment was exhibited in court, and some of the 
witnesses were of opinion that property in the neighbourhood 
would be increased in value by the improvements in contemplation. 
On the part of Mr. Gwynne a substantial compensation was claimed, 
and the several items were placed before the jury. Mr. Lush, Q.C. 
complained of the “monstrous” claim which he said had been 
made, and called witnesses to disprove some of the allegations 
advanced. It was impossible to exaggerate the importance to the 
public of the case now under consideration. The compensation 
would come out of the public money in tie shape of rates. Mr. 
Lloyd admitted the importance of the case, and complained of the 
conduct pursued by those “dressed in a little brief authority, 
which had been shown in the matter. Mr. C. Pollock, the assessor, 
summed up the evidence extending over several days, and laid down 
the law on the subject. The claimaut was entitled to full and fair 
compensation. ‘The jury retired at nearly five o'clock, and after & 
consultation of an hour and a half they returned into court, giving 
a verdict for £14,000. 
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GINNING AND OPENING COTTON. 











Tuis invention, by Messrs. Dobson, Barlow, and Knowles, of 
Bolton, is applicable to those machines for ginning cotton in which 
a vibrating blade is employed, and it consists in giving the requisite 
vibrating motion to the blade by means of a cylinder or disc, set 
diagonally on a shaft, which, in revolving, acts on a swivel frame and 
shaft to which the vibrating arms and blade are attached or connected. 

The improvements in machivery for opening cotton and other 
fibrous substances consists in the application of two sets of arms or 
beaters, mounted on axles, which revolve at different velocities; the 
arms intersect each other, and the fibrous substances are supplied to 
the slower set of arms by a feeding apparatus, consisting of an apron 
and feed rollers, or other equivalents. The two sets of arms are 
enclosed in a case, in which a partial vacuum is produced by a fan, 
to remove the dust and light impurities, 

Fig. 1 is an end elevation, and Fig. 2 a front view, of the prin- 
me parts of a Macarthy cotton gin of the usual construction, to 
which the improvements are applied; Figs. 3 and 4 are detached 
portions. 

a is the usual grooved roller; 4, the top bar, to which the doctor 
or thin blade of steel c is attached ; d is the vibrating blade, fixed 
to the usual adjustable radius rods e, passivg through the cross 
rail f. The requisite vibrating motion is given to the blade d 
in the following manner:—To the axle of the roller a is fixed the 
grooved pulley a', driving, by means of a band and guide pulleys, 
the pulley g on the upright shaft / ; this shaft revolves in the frame 
h}, and to it is fixed the cylinder or disc i, set diagonally on the 
shaft h, as shown in Fig. 3. The cylinder i, inrevolving acts on the 
swivel frame j, fixed on the shaft 4, to which are affixed the vibra- 
ting arms J, each of which contains a spring acting on a bush 
connected to the under side of the angle rail d', fixed to the 
vibrating blade d. The object of these springs in the vibrating 
arms /, is to modify the force of the upward stroke given to the 
blade d, by the rapid vibration of the shaft 4; and in order to pre- 
vent the blade d rising too high, and to draw it down, the angle 
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rail; d' is}connected by*the springs m, to the under side of the 
vibrating arms. The cylinder or disci is made, by preference, of 
steel or wrought iron hardened, and it acts on adjustable steel 
plates fastened to the swivel frame j. 

Fig. 5 represents in section part of a cotton gin, to which a modi- 
fication of the invention is applied; in this case the shaft nm has a 
rapid revolving motion given to it in any convenient manner. To 
it are fixed the eccentrics o acting on the blocks p sliding up and 
down in the bushes g, which are fixed to the side frames of the 
machine or to a cross rail. The blocks p transmit their motion to 
the vibrating blade d by the springs r and blocks s, the upper ends 
of which fit|{in recesses in the angle rail d'; in lubricating these 
parts, the oil, or other lubricant, passes through holes in the rail a’, 
se through the blocks s, into the bushes g, as shown by dotted 
ines. 

In Figs. 6 and 7 are shown the improved combination of ma- 
chinery for opening cotton and other fibrous substances. ¢ and u are 
two sets of arms or beaters, mounted on axles, which revolve at 
different velocities, being driven by a strap passing partly around 
the pulleys ¢' and u'; the arms intersect each other, and the fibrous 
substances to be opened are supplied to the arms ¢, which revolve 
slower than the arms w. 

The improvements consist in supplying the cotton or other fibres 
continuously to the arms ¢ by the endless feeding apron z, passing 
over guide rollers, to one of which a slow rotatory motion is given by 
the bands and pulleys, shown by dotted lines in Fig. 6 ; or the fibres 
may be supplied by feed rollers in any other convenient manner. 
The improvements consist, also, in enclosing the two sets of arms 
with the case v and grids v', in which case a partial vacuum is 
formed by the fan w; the current of air thus produced draws ff 
the dust and loose impurities liberated {rom the fibres by the 
action of the arms ¢ and w, and convey them away through pas- 
sages z, and trunks z!, or in any other convenient manner. ‘The 
opened fibres are thrown out of the machine through the spout y. 








SCHWARTZKOPFI’S WRENCHES. 





Tuis invention, Ly L. Schwartzkopff, of Berlin, relates to the 
construction of self-acting wrenches for screwing and unscrewing 
nuts of any shape or dimensions, whether circular, square, hexa- 
gonal, or of other form, and for screwing and unscrewing gas pipes 
and other articles requiring such an operation. 

. The illustration represents a side elevation of one form. The 
inner end of the handle moves in the forked part of the fixed jaw, 
and turns upon the fulcrum formed by the bolt shown. The second 
or movable jaw slidesin the forked part of the fixed jaw, and straight 
bars or links of steel connect the lever or handle with the movable 
Jaw. Two joint pins are added, which act only in moving the 
movable jaw backward at the forward motion, that is to say, if the 
jav is pressed or drawn against the nut, the bars or links are pressed 
directly by a smell cam cut in the handle against the movable jaw. 
By moving the handle on the pin (which handle is capable of 
moving to the right or left), this lever, in its movement, either 
carries with it the pin or presses with its heel and forces 
forward the bars, and with them the movable jaw, so that the jaw 
opens out from or closes on the fixed jaw, so as to make the space 
between the two jaws of greater or ios extent for the purpose of 
Tipping nuts or tubes of various dimensions with greater or less 
force, according to the position of the lever and the amount of force 











exerted on'the handle. It will be readily understood that the more 
difficult the nuts or tubes are to screw or unscrew the more force 
will be required to be exerted on the handle, and consequently the 
harder the jaws will be pressed together, in order to compress the 
nut. On the other hand, as the wrench cannot slip the nut must 
give way when screwing or unscrewing it, but the jaws can be 
— removed from the nut by turning the lever in the opposite 
irection. 








Inpian Raizway.—The annual report on Indian railways, by Mr. 
Jutland Danvers, the Government director, brings the history of | 
these undertakings down to the 31st of May last. The increased 
length of line opened since the preceding report has been 3584 miles, | 
which is less than half of the distance opened in each of the two | 
preceding years, when the respective totals were 760 and 747 miles. 
Of the 4,786 miles at present sanctioned by the Government, the 


go Ffrom’*Gooty to Sholapore, via Raichore, and connect with 
Hyderabad and Ballery by a branch ; also by an addition of 82} miles 
to the Great Southern Jino to enable a junction to be formed between 
it and and the Madras Railway at Errode, and also by an increase in 
the length of the Punjab and Delhi line. A further addition to the 
authorised total is at the same time contemplated by continuing the 
Raneegunge and Barrakur branch of the East Indian Railway to 
some point on the main line near the Ganges. As the remaining 
works thus to be carried on are nearly as extensive, although not so 
costly as those already completed, English capitalists must calculate 
ona steady continuance of the drain which has now been a up 
—generally with increasing force—for fourteen years. Of the 
capital paid during that period £32,648,928 has been expended 
in India, and £18,396,541 in England, nearly the whole of 
the latter, except such as has been disbursed for dividends, bein 
also practically an expenditure in India, since the payments in thi 
country for iron rails and other materials to be shipped away is in a 
great degree the same in effect as if we shipped specie. And this 
drain is not relieved by investments on the part of the natives, since 
the total body of 38,858 shareholders in the proportion of these is only 
about one in a hundred. The general traffic returns of the past 
year are considered favourable, but “although the traffic will 
undoubtedly be large, it still remains to be seen whether it will be 
worked with a corresponding profit. With good management and 
economy, however, avd a judiciously framed tariff of rates and fares, 
there is no reason for taking a discouraging view of the future.” 
The confidence thus expressed will be shared wy most people who 
consider the extent to which, by recent events, the development of 
India has been stimulated and established, but the modified tone 
adopted is a strong proof that, but for the impulse that India has 
received from changes which no one could be entitled to calculate 
upon, the expenditure hitherto incurred would have proved far too 
lavish for the first requirements of the country.— Times, 


Tue Tames Empankment.—The corner stone of the main wall of 
the Thames Embankment was laid on Wednesday, with suitable 
ceremonies, in a coffer dam in the river, opposite Cannon-row. 


Tne Wetsu Coat anp Iron Trapves.—The Newport correspon- 
dent of the Colliery Guardian states that scarcity of water is the 
universal complaint at the ironworks, and unless we have rain 
shortly many of the Monmouthshire works will be at a partial stand 
still. ‘There is an average demand for every description of iron, 
and as far as this district is concerned, makers are fairly off for 
orders. Business is almost entirely suspended on American account, 
and until reliable information arrives as to what has been the de- 
cision of the Federal Government as regards the import tariff, but a 
few orders will be given out on American account, From the policy 
adopted by the Liverpool and London houses during the last six or 
seven weeks in withholding their specifications and countermanding 
orders, it seems clear that they have no faith in the American Gov- 
ernment promises, and some of them have given it as their decided 
opinion that there is more likelihood of the tariff being in- 
creased than otherwise. ‘The 15th instant was the last day for 
receiving shares in the Ebbw Vale Company, and it it stated the 
number applied for far exceeds the capital required. Important 
improvements are being carried out at Abersychan, and 
arrangements are being made at Ebbw Vale with the view of 
adopting the steel rail process under Bessemer’s patent. The 
tin-plate makers are moderately well off for orders, but the market 
continues in favour of buyers. Both the steam and the house coal 
trades remain in about the same state as reported last week. At 
Swansea the continued scarcity of fresh orders of any large extent 
has given rise to a somewhat general opinion that a reduction in the 
price of iron must shortly take place. A great difficulty, however, 
is found to exist upon this point. The emigration mania has so 
drained the district of experienced and skilled artizans, that some of 
the principal works complain of a scarcity of hands, and, this | 
the case, a reduction of wages at the present juncture woul 
assuredly not be submitted to by the men, while, on the other hand, 


total length opened is 2,688 miles, and of the balance, 577 miles are | the present prices are barely remunerative to the makers. We have 


expected to be completed in 1864, 159 miles in 1865, and the rest in 
1866 and subsequent years. The whole capital raised by the various | 


not as yet heard of any actual reduction in price, but, doubtless, from 
2s. 6d. to 5s. per ton would be submitted to upon any fresb contracts 


companies has been £54,285,088, and the expenditure £51,144,722 | of large amounts. In the meantime the various works are engaged 
The total length of line sanctioned last year shows an increase, | with much steadiness, but there is not that pushing activity which 
owing to a decision that the line from Madras to Bombay should ' characterised them » few months since. 
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EXPERIMENTS AT SHOEBURYNESS. | 
(From the Times.) 


Te daily and somewhat dull routine of the long competition 
between Armstrong and Whitworth will, we believe, be discontinued 
for the present week, to allow time for making some experiments at , 
Shoebury, which are, to say the least, of quite as much interest | 
and importance to the public as any results that are likely to be 
elicited by the gun contest. What has been done in this competi- 
tion during the last week may be summed up ip a very few words. 
The three 70-pounders have been tried entirely for range and 
accuracy with common shot, and with a few rounds of Boxer 
shrapnel shell for the Whitworth, aud segment for the Armstrong. 
With solid shot the elevation was continued up to 21 deg., the shunt 
gun ahead of the breech-loader in range, and the Whitworth ahead 
of the shunt, the latter keeping a gradually increasing lead 
as the elevations got higher, till at the highest, 21 deg., it threw 
its shot very nearly three-quarters of a mile beyond the | 
Armstrong. With a few rounds of shell burst in front of 
three target screens, placed at intervals of six yards apart, 
Mr. Whitworth was equally successful. The spherical form and 
increased density of the shrapnel bullets in Colonel Boxer’s enabled 
it to inflict many damages which were apparently beyond the reach | 
of the rough iron segments of the Armstrong shell. In the first | 
and second screens the perforations were about equal, but in the | 
third screen the Boxer shell effected, at a rough estimate, almost | 
four or five times as many perforations as the Armstrong. At two 
degrees of elevation the shooting of Mr. Whitworth’s gun was 
somethiug almost marvellous in its accuracy. In longitudinal 
accuracy its shots made a beautiful group, while the mean of 
the lateral deviation was as low as about 6ft. Even Mr. 
Lancaster, wonderfully as his gun now seems to shoot, | 
can scarcely hope to attain better results than this. But, as we have 
said, the further prosecution of these trials stands adjourned for a | 
week, to allow some to be tried that are, we venture to think, of | 
more pressing interest to the service. These triils are first to | 
continue experiments on three different systems of rifling, viz., the | 
French gun, Mr. Lan aster’s, and Commander Scott's; secondly, to 
test the range and acc acy of Sir William Armstrong’s great 600- | 

onnder at high eleva u; and thirdly, to test the resistance of a 
a Gloire target—a ta ; et that has been built to precisely resemble, | 
in all its most minute etails of backing and fastening, the broadside | 
of the much-praised )ench frigate La Gloire. All these experi- | 
ments are to take pl e, if possible, in the present week, which 
ere therefore, to |e one of the most instructive we have ever 

ad at Shoebury. 

First, as to the competing systems of rifling, the trial of which is 
now in full progress under the Ordnance Select Committee, which 
seems to get through its work with a quickness from which the 
Special Committee on Armstrong and Whitworth guns might 
derive a most valuable lesson. Four guns were made for this com- 
petition at Woolwich, all Zin. calibre, to throw 110 |b. shot, all 
weighing about 7} tons, and all manufactured on Sir William’s 
improved plan—namely, with steel barrels and wrought iron coils 
wound round them, One of these was a compound gun, with a 
.Tifling of fifteen grooves, made to fire the lead-capped projectiles 
— both by Mr. Bashley Brittain and Mr. Jetfereys. 

t is needless, however, to say more of this piece, as it 
has now been withdrawn from further competition. Another 
was a three-grooved gun used throughout France — the 
canon rayé, with cast studs on the shot, to enable it to take the 
rifling, aud otherwise resembling, though much inferior to, Sir | 
William’s shunt gun. Another is Mr. Lancaster's gun—the groove- | 
less rifle, with a slightly elliptical bore, having one complete turn in 
fifty-two diameters, and firing a conical-headed shot 114iu. long. The 
next gun which now remains to compete is tbat of Commander 
Scott, having a rifling of five shallow grooves, and firing a conical | 
shot of 12}in. ‘The trials of these guus have been made along a | 
stated range, over the sands at low tide, for range and accu- 
racy up to 10 deg., and with charges rising from the lower 
to the higher elevations of from 12 lb. to 20 1b, and, lastly, 
25 lb. The performances of the French gun may be summed 








up as making a respectable average in its range and accuracy, | 
not worthy of much remark either as bad or good; in| 


fact, just what any ordinarily good rifled gun can do, 
avd nothing more. The studs, however, are, in most cases, torn | 
away by the increased pitch of the rifling towards the muzzle—a 
most serious fault, as the pieces, flying like shrapnel, would make it 
Gangerous to use the gun over the heads of troops, to say nothing 
of the impossibility of using the same ammuuition twice over. 
Never, we believe, during the whole time the Armstrong shunt gun 
has been in use have any of its studs become detached from the 
shot in fiiivg or after firiug; in fact, during one stage of the com- 
petition with Mr. Whitworth, Sir William fired many rounds with 
shot that were used for the third time, and with the most perfect suc- 
cess as regards range and accuracy. Commander Scott’s gun has also 
given, so far as it has gone, a very good average result; but there 
can be no question that Mr. Laucaster’s gun is distancing all its 
competicors, and is doing as well, if not better than, either Sir Wil- 
liam or Mr, Whitworth, as regards range and accuracy. At all the 
elevations up to which his gun has yet been tried he has been ahead 
of other competitors in initial velocity and in range; while, in 
accuracy, the shooting has been really astonishing. It is impossible 
to give the official result of this last week’s trial for a day or two, 
but the resumption of the trials is looked forward to at Shoe- 
bury with the interest natural to artillerists who find that, at the 
eleventh hour, a competitor has arisen against whom both Sir 
William and Mr. Whitworth will have to work hard to hold their 
own. Mr. Lancaster's gun would, perhaps, ere this, have been 
pronounced perfect by the judges but for one serious drawback in 
its efliciency—the difficulty nearly always experienced in getting 
its shot home. This hitch has occurred, with more or less obsti- 
nacy, almost every time the gun has been loaded ; and, of course, 
unless such a defect can be shown to be removable, the gun, no 
matier what its accuracy, would be all but useless for service. All 
these guns will be severely tested by the Special Committee, as the 
following programme sufficiently shows :— 

“1. Tbe committee will ascertain the initial velocity due to the 
following charges in each gun employing lubricators :—five rounds, 
12\b.; five rounds, 20 1b.; five rounds, 25lb. Repeat the same 
Without lubricators, but with a gummet wad placed between cart- 
ridge and shot, observing in both cases the recoil on a wet platform 


without compressor, observing the slope very carefully. | 


“2. The guns will be mounted on garrison sliding carriages on | 
traversing platforms, and fired down the range, with charge 25 lb, | 
without wad behind the shot, but with the service lubricator and 


felt wad. One preliminary round each, solid shut, at 2 deg., ditto | 


5 deg., ditto 10 deg. 

“3. Fire 10 rounds at 2 deg. elevation, by spirit level, from each 

gu, at marks at the same distance apart as the guns. Each gun to 
Jaid directly on the mark, with no allowance for wind or 
deflection. 

“4. Repeat at 5 deg. 

“5. Repeat at 10 deg. 

“7, 8,9. Repeat the practice at 2 deg., 5 deg., 10 deg., as before | 
with 20 lb, charge, firing one preliminary trial shot from each gun 
at each elevation, 

‘10. The bores and vents to be examined, 

“11, 12, and 13, Repeat the practice at 2 deg., 5deg., 10 deg., with 
either 20 lb. or 251b., to compare with previous practice in respect 
to uniformity of range. Bores and vents to be again examined. 

“14. The remaining nine rounds per gun of the first supply of | 
solid shot (130) will be fired with such charge and elevation as the | 
committee may direct, with or without wads. 

“15. Ten projectiles of the first supply which have travelled 200 | 
miles to be fired with 25 lb, charge at 10 deg. | 

“16. Fifty shots of the second supply will be fired for the further 
test of the facility of loading, wear of the grooves, effect of fouling 
on the loadiug and shooting, and endurance of the guns with either 
25 1b, or 20 1b. charges. Each gun will be separately tested, 


| of mean gauge 6°90 plus or minus ‘2, with charge 15 lb., to ascertain 


| lation of initial velocities. 


powder which would drive it from the gun at this velocity; and 


| justice, that 


| notice our Government determined to have neither, as they were 


“17. Bore to be examined. 
“18. Each gun will then fire fifty rounds spherical cast-iron shot 


how far the several systems of grooving can stand the use of round 
shot, and how far they favour accurate shooting. 

“19. Bore to be examined. 

“20. The remaining fifty shots of the second supply to be then 
fired with either 201b. or 25 lb., as before. 

“21. Bore to be examined. 

‘22. The committee reserve to themselves full latitude in the use 
of this second 100 rounds to fire them in such a way as to bring out 
the strong or weak points of any one of the systems in such a manner 
as they judge best calculated to answer the purpose of this inquiry, 
viz., which of these five systems of projectiles, and four systems 
of rifling is to be preferred, and to determine whether any one of 
them is to be recommended for further trial or adoption. 

© 23. Tho trial of steel shot or shells against iron defences and of 
cast iron cannon and segment shells will be confined to the gun pre- 
ferred as a shot gun.” 

Among others a most important experiment was tried last week 
at Shoebury with the Armstrong 600-pounder shunt, to ascertain 
what its effect would be at 4,000 yards range. Of course it was not 
possible tu ascertain this on a range actually of that length, as the 
Government have none on land greater than 800 yards, and it would 
be impossible to erect a target in the sands so far out at sea, The 
experiment was, nevertheless, just as conclusively made by a calcu: 
The initial velocity or speed at which 
the 600-pounder moves has been taken by Narvaez’s electric appa- 
ratus at ranges from 200 up to 1,500 yards, and with these two 
numbers it was easy to find the third, namely, what its speed 
would be at 4,000 yards, which was found to be at the rate of 860ft. 
per second. The next thing to be ascertained was the charge of 


this being found to be 40 lb., it was at once easy to make experi- 
ments at 200 yards, which would give precisely the same results 
as to destructive effects that would be got at 4,000. The 
gun, therefore, was loaded with a 40 1b. charge and a 
steel shot weighing 6/3 1b. This was fired against a very celebrated 
target at Shoebury, called the “ box target,” and one of the strongest, 
if not the very strongest, ever coustructed, It is faced outside with 
one of John Brown and Co.’s admirable 6}-in. armour plates. Be- 
hind this, strengthened with horizontal siringers of wrought iron, 
are 18in. of teak, and behind this, again, a double skin of iron, 1}in. 
thickness, the whole being backed by iron ribs 22in. by 10in. As 
the resistance of armour plates increase as the square of the addi- 
tional thickness, this target is literally more than twice as strong as 
the Warrior broadside. The 600-pounder, as we have said, was 
fired against this with a 40 lb, charge. The shot left the gun ata 
speed of 860ft. per second, and struck at a velocity of 840, crashing 
through both plate and backing. The point of impact was, unfor- 
tunately for the shot, just where the target was stron zest, from the 
support of nearly 3ft. of solid pine beams, which form the box sides. 
Yet armour plate and backing were both crashed through, a perfect 
shower of pieces of the armour and splinters, or little beams, rather, 
being cast far and wide in all directions. Nothing could be 
more conclusive than this proof that, according to both theory 
and practice, the Armstrong 600-pounder is capable of smash- 
ing through the strongest sea-going armour clad that could 
be got to float at a distance of 4,000 yards, or more. ‘There is 
no reason to doubt that the same result would have been effected if 
the shot had been fired at 500, or even 600 hundred yards, instead of 
200—an increase of range which, according to the calculated scale 
we have described, would have represented an actual distance of all 
but three miles. The experiment, therefore, was satisfactory in 
this result, and still more satisfactory in another, the War-office 
having now determined to try the 600-pounder regularly with its 
full charges of powder and shot up to 14 deg. of elevation, which is 
the highest that can be got with its present carriage. The gun has, 
therefore, with the greatest difficulty (for everything connected 
with the transport of heavy ordnance is of the roughest and most 
primitive kind at Shoebury), been placed on the bank overlooking 
the sea, and the experiments will be continued with it, till we shall 





at last know something of the piece, good or bad. It has been 
nearly two years at Shoebury, but incredible as it may seem, it 
has never been tested properly yet. 

When the 600-pounder came to Shoebury it was the largest rifled 
gun io the world. It isso no longer. Many Governments have got, 
not one, but many rifled 600-pounders, aud what is still worse, they 
have numbers of 300- pounders, about the value of which there is no 
second opinion in any part of the world where they have been used. 
Even the Danes, whose want of preparation and geveral unreadi- 
ness we sometimes look down upon with so much self-complacency, 
have not failed to provide themselves with some of Sir William's 
300-pounder shunt guns, while we not only have none of this kind 
yet in the service, but we believe almost none manufactured, except 
those lying idle in front of the targets, where they have been used 
only to demonstrate their value to other countries. The Americans 
have now literally hundreds of 600-pounder guns, and have just 
succeeded in casting at Pittsburg a 20-in. gun to throw a 
spherical shot of 1,600 1b, To be sure, all these guus are smooth, 
bores, fired with weak powder in low charges, but the 
experiment of last week shows that the Americans are 
not altogother wrong in trusting to heavy shot at low velocities, 
There is no charge that could be expected to send the 1,600 Ib. shot 
we have spoken of out of its gun which would not at close range 
be sure to tell with almost sinking effect on the very best of our 
ironclads. In Sir William’s large shunt guns, however, we have 
ordnance which are stroug enough to be equal to the highest charges, 
and are capable of throwing 150 or 500-pounder shot to a range 
and with an accuracy which no other gun claims to effect but Mr. 
Whitworth’s 160-pounder ; for Mr. Whitworth has not yet brought 
forward a 300-pounder, If there could only be a competitive trial 
with Sir William’s 150-pounder and Mr. Whitworth’s against 
armour plates, and with shot and shell for range, accuracy and 
destructiveness, a result would be gained one way or other on the 
finality of which, as far as these ordnance are concerned, the public 
might depend. At the same time it is in a manner unfair to Mr. 
Whitworth to proceed to try Sir William’s shunt guns of large 
calibre without inviting him to supply 150 or 300-pounders, if he can 
do so, to be tried as soon as possible afterwards. 

Some further and most curious experiments, and likely in their 
result to lead to a better appreciation in this country of the value of 
the rifled ordnance we possess, were made during Monday and 
Tuesday with “ Big Will,” the 600-pounder of Sir William Arm- 
strong. lt is now very nesrly two years since this magnificent 
forging was completed, and just a year aud four months since it was 
delivered for testing and trial at Shoebury—an interval sufficiently 
long to enable even the French and other Governments to test the 
shunt principle, and so far approve it as to provide themselves with 
both 7U and 300-pounders built and rifled on Sir William’s system. 


| Itis, of course, mortifying to think that guns of this kind, which 


have in a great measure been brought to perfection at the expense 
of this country, should have gone into the service of foreign Govern- 


| ments; but, on the other hand, Sir William Armstrong and 


Mr. been sent 


abroad 


Whitworth, both of whose 
very freely of late, 


guns have 
may retort, with perfect 
if the authorities chose to deny the value 
of both their inventions, they could not be expected to 
keep idle their vast plant, dismiss their hands, and close their 
factories. Because two admirable guns were pressed upon their 





uncertain which was best ; and it was just because they were uncer- | 
tain which was best that foreign Governments have taken a totally 


| different course, and tried to get as many of each as they could. It | 


is to be hoped, however, that the course of experiments with various | 
rifled guus which is now being entered upon at Shoebury may put | 
au end to this vacillation, and lead not alone to the adoption of a good | 
gun, but, above all, to its immediate and extensive manufacture. It | 
is something towards a solution of this question that one 600-pounder | 


ease and certainty sixteen months ago. This excellent specimen of 
forging was made by the Elswick Ordnance Company. Its calibre ig 
13}in.,itsgr texternal diameter 4ft. 5tin.,its total length 15ft. 3}in., 
and its weight upwards of 22 tons. ‘Uhis was, when it was de- 
livered, not only the largest gun made on Sir William Armstrong’s 
coil system, but was also by far the largest rifled gun in existence, 
There are many 600-pounders on other systems made now, and all 
for the use of foreign Governments. The best idea of its tremendous 
powers of destruction may be formed from a description of its pro- 
jectiles. These are of tke usual kind adopted by Sir William, 
namely, a common shell, a segment shell, and a solid shot. The 
common shell is 2}ft. long, and carries 47 lb. of powder. The seg- 
ment shell carries upwards of 500 segment pieces, weighing nearly 
$1b. each, which are dispersed on bursting by a charge of 15 1b. of 
powder, ignited either in flight or on striking an object by the 
action of the time or percussion fuse. The ordinary solid shot is of 
cast iron; but the most formidable projectile against plates is the 
steel shell, which carries a bursting charge of 24lb, Steel shells 
containing molten iron can also be used against plated ships. 

In the two years that have nearly elapsed since this gun has been 
made only 27 rounds have been fired from it with 70 lb. and 90 lb. 
charges. Four of the latter charges were fired, two of them with 
rifled shot ; and these, like our system of overproving generally, 
have done the gun more harm than good, and made it after proof a 
less safe gun than it was before a shot had been fired from it at all. 
The first rounds were fired to test the velocity of the shot on leay- 
ing the gun, and its velocity on striking the target at 1,500 yards, 
For this practice it was laid at 3 deg. elevation, and when fired the 
noise was less painful thao that of the 100-pounder; but the shock 
of the explosion was very great, and became distressing to those 
who were obliged to stand near. The enormous bu'k of the pro- 
jectile made it perfectly easy to trace its progress from the muzzle of 
the gun to its mark; and nothing could more strikingly demonstrate 
the accuracy of the piece or the care with which it was laid than 
watching the huge shot rising with a long wavering roar high 
into the air as it culminated, and then began its dowuward flight 
till it struck full on the little black spot at which it was aimed, and 
then, ricochetting on, bound after bound, till its course was lost in 
a long thick trail—half sand, half water. It was impossible to 
ascertain its velocity at the screen, as the first shot struck on the 
right side of the target, uprooting one of the supports of the 
screen, which fell aside. The second shot, which was aimed to the 
left to avoid the same mishap, broke up the screen with the splinters 
of the target, and again there was no result as to velo- 
city at that point. As the tide was low, and it would take a 
long time to repair the screen, the trials for velocity at 1,500 
yards were abandoned, and only three more rounds were fired at 
this elevation to test accuracy. This test, considering that the cast 
iron shot used varied from 520 1b. to 612 lb. in weight, and that of 
the bucket of water poured into the gun after each discharge very 
nearly a quarter was once left in the bore, showed that, as far as 
flight of shot went, it was as perfect as it could well be. Its inean 
error in range—that is to say, the difference between the shot 
which fell nearest and that which fell furthest — was only 16} 
yards, while the average of the error from the true line of 
fire was lift. 9in. A still more formidable experiment, as 
regards testing the strength of the gun, was next tried. The 
elevating screw and all the quoins were removed, so that as 
the breech was depressed the muzzle of the piece was gradually 
brousht higher and higher, till it rose to the porteutous height of 
23 deg. 9 sec.—the highest elevation, we believe, at which any large 
rifled gun has ever been tried since rifled guns were thought of. No 
ons expected the gun carriage would survive the trial, and very few 
believed in the gun, though they suowed their confidence in its prin- 
ciple by standing by it. The gun was fired, and the huge shot 
went towering with a terrific roar higher and higher into the air 
till it disappeared in the clouds. Yet still the ear could trace its 
progress as it went roaring onwards, fainter and fainter, till as it 
stemed on the very verge of the horizon, it alighted on the sands, 
which it threw up in a cloud, and went biundering on for a short 
distance further. Strangest of all, however, was the kind of alter 
roar, which seemed to begiu in the clouds, and as it gathered 
force came hoarsely down from the upper air in a dull 
reverberation that seemed almost mysterious in its vague 
sullen noise. The flight of the shot was nearly half a 
minute (26°2), and its first graze on the earth was 7,400 
yards, or nearly 4} miles. Thres shots were fired at this 
enormous elevation, giving a mean range of 7,300 yards, a mean 
error between the nearest aud furthest shots of 89 yards, and a 
mean deviation from the true line of fire of 2 yards. ‘lhe gun was 
then depressed to 5 deg. elevation, at which five rounds were fired, 
giving the astonishing result of a mean error of 26 yards, anda 
meau error in line of 0:8, or, as nearly as possible, 24ft. At 10 deg. 
the mean error in range was only 45 yards between the longest and 
shortest, while the mean error in line was precisely the same 
as at 23 deg., that is to say, 2°9 or 7}ft. In all 47 rounds were fired 
on Monday, which with tne charges previously discharged at proof 
and against iron targets made a total of 74 shots. At tue close of 
the day, and early on ‘Tuesday, careful impressions were taken 
of the bore of the gun, and these at once showed the value, if not 
the necessity, of Sir William’s latest improvement—the steel lining 
inside the iron coils.* The gun showed signs of wear. ‘Ihe fibre 
of the rim in the coils was clearly indicated on the gutta-percha 
mould; while, between some of the welds, there were little fissures, 
varying from the 100th to the 50th of an inch in depth, and from a 
quarter of an inch to two inches long. All these were in the 
powder chamber at the heel of the shot; none were in the rifling, 
where the grooves were as sharp as when they were first 
turned. Compared with the impressions taken when the gun 
was first delivered at Shoebury, the trials of all kinds which 
have taken place since then seem to have opeued and 
deepened the cracks rather more than a third, and less than 
one half more than they were at first. Beyond all doubt, however, 
the coils may be said to be gradually opening, and it is only a ques- 
tion whether or not the inner coil will stand a large number of 
rounds before it gives way. Once the inner coil yields, all the others 
on the outside become useless until the place of the defective coil is 
supplied with a tube of steel, as all the modern Armstrongs are now 
built with. There seems, however, not the slightest reason to 
doubt that the piece will bear easily all the rounds, 250 in number, 
with which the committee inteud to test it. Comparing the per-- 
formances of the 600-pounder for accuracy with the performance of 
the French, the Scott, and the Lancaster guns, which are now com- 
peting at Shoebury, the 600-pounder has on the whole a clear 
gain at 5 degrees and 10 degrees of elevation, as the subjoined table 
shows :— 





Firtn ELrvAtion. 


Mean error in range. Mean error in line. 


yards. yards. 
French eo eo ce 33°56 eo ee 47 
Scott .. «. os GT tc os cco ow «=68S 
Lancaster .. | a ae 4°83 
600-pounder .. eo. 26 oe co cf O83 
TENTH ELEVATION. 
Meun error in range. Mean error in line. 
yards yards. 
French .. «- 46 Jo aie eb 106 
Scott .. oo ce GBB we co oc oe BB 
Tamenster cc cc ce FER ne ce ce co 189 


- oe ee 23 


6u0-pounder -. Sf 
On Tuesday the experiments were continued for velocity, which 


| was tested at 120ft. from the muzzie of the gun, at 530 yards, au 


at 1,000 yards. At the muzzle it was 1,24Uft. per secoud, at 500 
yards it had diminished to 1,172ft., at 1,000 yards it was 1,122it., 
corresponding with the velocities up to 1,500 yards, whic were 
taken some time ago. It had been said this gan would take so long 
a time in loading as to diminish its value as an engive of war. The 
result of the trials of Monday and Tuesday showed this objecuon 





* Sir William's “ latest improvement !” Indeed! The Times should be 


| has been tried, though the trial might have been made withthesame “ more careful.—Eb. E. 
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to be in practice as illusory as almost all the others which are from 
time to time brought forward against the use of very heavy ordnance. 
The average time occupied in loading by men who had never served 
the gun before was only 2} minutes, though not the slightest haste 
was used, or any attempt made at quick firing. 

Some valuable experiments were commenced yesterday by the 
Irop Plate Committee to test the hardness and general suitability of 
steel shot, supplied by Mr. Krupp, John Brown and Co., Messrs. 
Sanderson, Brothers, and Co., and various other makers. The 
shots were used against Sin. plates, and Mr. Krupp was the onl 
maker whose shot, during Wednesday's trial, went clear throug’ 
one of these plates. Only one shot did so, however, and as no 
other competitor fired against that identical plate, it would be pre- 
mature to call this a victory for Mr. Krupp. Next to Mr. Krupp’s 
in order of merit, and close upon them in penetration, were those 
of John Brown and Co., and the difference between the 
performances of these shot was by no means so great as the diffe- 
rence in their prices, Mr. Krupp’s being about £50 per ton, whereas 
those of Mr. Brown, which are almost as good, are only £30. All 
the shots, however, did very well, and showed the necessity for a 
large supply of these formidable projectiles for both army and navy. 
At present not a single steel shot has been ordered for either branch 
of the service. All these projectiles were fired from the old and 
much-abused Armstrong 110-pounder breech loader, which with only 
12-pound charges, always had immense effect on the plates, and which, 
as we have said, in one instance sent a shot not only through the plate, 
but deep into the bank behind it. The trial of La Gloire target, 
which is looked forward to with the greatest interest, is not likely to 
be made for some days yet. 





Trarric Recewrs.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 9th of July, on 11,308 
miles, to £663,892, and for the corresponding week of last year, on 
10,911 miles, to £610,648, showing an increase of 397 miles, and of 
£53,244 in the receipts. The gross receipts on the following four- 
teen railways amounted, in the aggregate, on 7,764 miles, to 
£531.938, and for the corresponding week of 1863, on 7,616 miles, 
to £488,633, showing an increase of 148 miles, and £43,305 in the 
receipts. The increase on the Caledonian amounted to £2,590 ; on 
the Great Eastern to £2,653; on the Great Northern to £5,611; on 
the Great Western to £4,280; on the Great Southern and Western 
to £392; on the Lancashire and Yorkshire to £5,220; on the 
London and North-Western to £8,790; on the London and South- 
Western to £2,295 ; on the Manchester, Sheffield, and Lincolnshire 
to £1,991; on the Midland to £2,631; on the North British to 
£1,121; on the North-Eastern to £5,219; and on the South- 
Eastern to £1,047—total, £43.840. But from this must be deducted 
£535, the decrease on the London and Brighton, leaving the 
increase, as above, £43,305. The goods and mineral traffic on those 
lines amounted to £251,084, and for the corresponding week of 1863 
to £224,746, showing an increase of £26,338. The receipts for pas- 
sengers, parcels, &o., amounted to £280,854, against £263,887, 
showing an increase of £16,967. The traffic receipts on sixty- 
three other lines amounted, on 3,544 miles, to £131,954, and for the 
corresponding week of last year, on 3295 miles, to £122,015, 
showing an increase of 249 miles, aud of £9,939 in the receipts. The 
total receipts of the past week show a decrease of £2,673 as compared 
with those of the preceding week ending the 2nd of July, and, as 
compared with the corresponding week of last year, a considerable 
increase in the traffic of the country. 

Tue Inner CrrcLe.—The line sanctioned by Lord Stanley’s com- 
mittee commences by a double oe with the West London 
Extension Railway between the Richmond-road and Kensington, 
and passing through Earl’s-court, forms a connection with the Metro- 
politan Extension Railway at High-street, Kensington, wiiere there 
is an exchange station, and by another fork turns to the south to 
Gloucester-road, where another exchange station is made, and 
thence it continues parallel to the Metropolitan Extension Railway 
to Alfred-place, West Brompton, where the terminal station of the 
Metropolitan Extension Railway is intended to be made, By these 
junctions, and the exchange stations, opportunities will be given to 
all the railways to find their way to the West London Extension, 
the London and North-Western, the Great Western, the Brighton, 
and the London and South-Western, to communicate with the inner 
circle, and distribute, and exchange, and receive their traffic from 
it. The first station is in Sloane-square. The line passes to the 
south of Thurloe-square, and thence across the Fulbam road, and 
across a number of secondary streets to Cadogan-terrace, at which 
poiut the Metropolitan Grand Union Line down to Victoria Station 
is adopted, as it avoids a good deal of opposition from the district 
of Chester-square and other places, At the Victoria Station the 
Metropolitan District line is adopted for a short distance, then the 
Grand Union proposed line, for the purpose of avoiding passing 
down Victoria-street, to which there was great objection made. By 
taking this line, and going down Tothill-street, and widening it 
from a 30ft. street to a 60ft. street, a very great public improvement 
will be accomplished. At the Westminster Hospital the District 
Railway is taken, and from that point eastward it alone is adopted. 
It is proposed to form a station at the Victoria Station, taking a 
clump of houses between the Victoria Station and Shaftesbury- 
terrace. At Westminster a station would be formed between Bridge- 
street and the Thames Embankment. It was in contemplation to 
have had a line under cover, to have given access to the Houses of 
Parliament, but that is the private property of the Queen, and the 
proposal has been struck out of the bill. The Crown probably knows 
as much about it as the Khan of Tartary, but Mr. Gardiner, the 
agent, is entitled to object if he likes. From Westminster 
Station the line goes through the embankment to Charing-cross. 
It passes under one of the openings of the bridge, and does not 
interfere with the Charing-cross Railway in any way. There is to 
be another station at Blackfriars of a similar character to that at 
Charing-cross, viz., for the locality, and also an exchange station 
with the railway which intersects it there, which is at that place— 
the London, Chatham, and Dover. From Blackfriars the line 
follows the route of the new street which is called New Earl-street, 
and along that street up to very nearly the point where that new 
street joins Cannon-street. Then it diverges from that, and runs 

arallel to Cannou-street, coming to the station of the Charing-vross 

ailway. The lioe passes 10ft. below the level of their rails. So 
far the line is kept through an inferior class of property. At 
Trinity-square the line will run into the station of the Metropolitan 
Extension Railway, which had just passed this committee, and that 
will be an entire completion of the inner circle. All the questions 
affecting sewers and works under the control of the Metropolitan 
Board of Works have been agreed upon. There is only the question 
of compensation to be paid. The length of the line right through 
is 74 miles; that which constitutes the completion of the inner circle 
(the connecting-link from Brompton to Trinity-square 4 miles and 
75 chains; the remaining lines are 2 miles 44 chains. The length 
actually proposed by the bill is7 miles 39} chains. The total area of the 
oad required will be 27 acres 1 rood 19 poles; the total number of 

uildings permanently removed will be 234, and the total number 
of buildings interfered with 808. This estimate includes everything 
except the Thames Embankment and the streets, distinguishing 
that from property; including everything it would be 41 acres, 
3 roods, and 23 perches. The quantity of property permanently 
retained in the city is less than an acre; it is 3 roods and 28 perches. 
One practical effect will be that instead of terminal stations there 
will be, comparatively speaking, only roadside stations, and the 
terminal business will be done off the line. 11 dwellings, 19 
dwelling-houses, with shops or offices, 5 shops or offices only, 
aud 4 warebouses _or large buildings, will be permanently re- 
moved in the city of London, and during the execution 
of the works $2 dwelling-bouses, 117 dwelling-houses with 
shops or offices, 11 shops or offices only, and 32 ware- 
houses or large buildings, making a total of 192—these would be 
reconstructed. T he capital proposed to be raised is £3,600,000, of 
which £1,948,502 is for the purchase of land, the balance, £1,651,498, 
being the estimated cost of the works.—Railway Neos. 





SOUTH WALES INSTITUTE OF ENGINEERS. 


Tne general meeting of the members of this valuable scientific 
institution was held in the Town Hall, Cardiff, on Wednesday, the 
president for the year, Alexander Basset, Esq., in the chair. The 
attendance was more limited than general, but amongst those present 
we observed Mr. Thomas Evans, Government Inspector of Mines, 
Mr. J. Murphy, Newport, T. E. Cooke, H. A. Hurssey, Mr. G. 
Parry, Ebbw Vale, Mr. N. Scott Russell, Cardiff, W. 8. ‘ber, H. 
Huxham, Mr. Birbeck, Tondu, Mr. E. Brigden, Dowlais, Mr. H. 
Maynard, Crumlin, J. 8. Hosgood, OC. H. Waring, Mr. J. E. Lee, 
Cardiff, Mr. T. E. Cook, Newport, Mr. E. Nixon, Wire Rope Works, 
Cardiff, Mr. Thomas Coleford, Mr. T, F. Brown, Machen, Mr. J. 
Huzzey, Newport, Mr. Mather, Salford. 

Several models and specimens were exhibited in the room, illus- 
trative of the topics discussed. There were several models of great 
value and beauty. Mr. Fisher, superintendent of the Taff Vale 
Railway, had contributed very handsome and elaborate models of 
several useful inventions of his own, in use at the Taff Vale 
premises. Attention was especially bestowed on that of the coal 
shipping machine, which loads 100 tons an hour without breaking 
the coal. There was also a safety-jack for incline ropes, and models 
of the company’s viaducts and bridges. The Bute Trustees exhibited 
a beautiful model of their improved steam ballast crane, and of a tele- 
scopic boom for breasting ships off the quay walls. Messrs. Parfitt 
and Jenkins contributed a model of a steam crane. Mr. Hosgood, 
of the Forest of Dean, showed an improved theodolite for mining 
purposes, &c. ; 

The minutes of the last meeting were read by the secretary pro 
tem. and confirmed. 

‘he chairman said he was sn sorry to find such a thin attend- 
ance. He had received apologies for the absence of several members, 
who were attending the Rhymney Railway Bill, in the House of 
Commons. The first duty of the meeting would be to examine the 
ballot list, and see who, of the a new members, had been 
admitted. This duty he deputed to Mr. Huxham and Mr, Lee. 

The chairman moved, on the recommendation of the council, 
that Mr. Wm. Menelaus, of Dowlais, one of the former presi- 
dents of the society, be elected to the presidency for the ensuing 

year. 

Mr. Thomas Evans seconded this motion, which was carried. 

The chairman next moved that the following gentlemen be elected 
vice-presidents:—F. Levick, junior, Cwm Celin; R. Bedlington, 
Khymney; G. C. Greenwell, Bath ; and Josiah Edwards, Abersy- 
chan. 

This motion was seconded by Mr. James Murphy, and agreed to. 

On the motion of the chairman, the following gentlemen were 
elected to fill vacancies in the council for the ensuing year :—Messrs. 
Huxham, Swansea; T. H. Hosgood, Abernart; [. F. Brown, 
Macheu ; George Parry, Ebbw Vale; C. James, Mountain Ash ; and 
Mr. Wales, the Government Inspector. 

The scrutineers of the ballot list havingreturned, the following new 
members were declared to have been duly elected :—Mr. Fredericks, 
Glyn Neath ; Mr. John Glassbrook, Swansea; Mr. Player, Clydach ; 
Mr. H. M. Kennard, Crumlin; Mr. A, Baker, Bristol; Mr. G. Young, 
Neath; Mr. T. E. Wales, Swansea; Mr. N. Scott Russell, Cardiff ; 
and Mr, G. Parfitt, Cardiff. 


ELEcTIon OF Secretary. 

The chairman stated that the Dowlais Iron Company had prof- 
fered to the institution the services of any of their employés, and Mr. 
Brigden having acted as secretary pro tem., he moved, on the part of 
the council, the election of that gentleman as secretary. 

This was seconded by Mr. Richards, and agreed to. 


Coat Minine in LANcAsHIRe. 

The next business was the discussion of the paper, read by Mr. 
Richard H. Wynne, at the last meeting, on “Coal Mining in Lan- 
cashire.” In this paper Mr. Wynne entered into full details as to the 
mode of working in the Lancashire coal fields, giving some interest- 
ing results, &c. 

The chairman expressed his regret that Mr. Wynne was not 
resent, as there were some matters in the paper respecting which 
e had intended to inquire, as to seams of 18in. in thickness; but 

as Mr, Wynne was not there, it would not be fair to discuss the 
paper in his absence. 

An unanimous vote of thanks was then awarded Mr. Wynne for 
his valuable paper. 

Coat AND Tronstone Mrntne in Scorianp. 

Mr. Thomas Evans, Government Inspector of Miues, said that, 
at the last meeting, a paper was discussed on coal and ironstone 
mining in Scotland, written by Mr. Ralph Moore. The statements 
made in that paper, as to the cost of raising coal in Scotland, rather 
startled them, and were rather questioned at the time. Mr. Moore 
felt that his reputation was at stake, and subsequently addressed a 
letter to a gentleman who was largely connected with coal mining 
in Scotland, inquiring of him the price of coal between July and 
September of last year, the distance from port, the wages, discount, 
&c. ; and had now forwarded to him (Mr. Evans) statistics in con- 
firmation of the statements made in his paper. In the No. 1 
example, referred to in Mr. Moore’s paper, the cost of the coal at 
the pit’s mouth was only 33. 3d. per ton; No. 2, 1s. 53d. per ton; 
and No. 3, 2s. 9d. perton. These figures, which were duly authen- 
ticated by several colliery proprietors, conclusively proved that Mr. 
Moore’s statements were hoe on facts, 

The chairman said be was glad to hear that the statements of the 
paper in question had been thus confirmed, for he bad himself 
thought the figures given in the paper were remarkably low. He 
had expressed the opinion at the last meeting that he hardly thought 
that coal could be put into wagons at the prices stated, or when the 
circumstances were unusually favourable, 

The next topic of discussion was the paper read by Mr. H. 
=. Spee at the last meeting, on multiple drilling for rivetted 

ilers. 

The chairman remarked that the paper involved a most important 
question as to the weight of metal to be used in the plates. It 
appeared that 19 per cent. in weight could be saved from drilling as 
compared with punching; that much less weight of metal would 
give equal strength if it were drilled instead of punched. In point 
of fact, the paper showed that 100 tons of drilled rivetted work was 


equal to 119 tons punched. He should be glad if Mr. Maynard could | 


give them the relative cost, or any further information. 

Mr. N. Scott Russell said he thought there was a tendency among 
engineers and inventors to push a good thing tvo far, and to apply 
an invention, which might be very good under one set of circum- 
stances, to other circumstances in which it would be of little value. 
There was also a tendency to prefer the most expensive process, 
merely because it was more expensive. He thought that both these 
tendencies — guarding against in the matter of drilling versus 
punching. Under some circumstances he considered that drilling 
was very good; but he would not give up punching until he saw 
better grounds for doing so than he had yet learned. He main- 
tained that holes could be made by punching quite as accurately as 
they could be drilled. The holes made by the two processes, how- 
ever, were different in shape—the drilled hole was uniform in 
diameter, while the punched bole was conical. This peculiarity of 
the former, in some respects, was of great value. It was first 
adopted by his father in the construction of the Great Eastern, and 
had since become a rule with Lloyd’s surveyors for all ships of the 
first-class. Drilling was a great improvement where a number of 
large plates were to be put together, as in girders for bridges, &c. 





But he would not, therefore, give up punching. Mr, Maynard had 
experimented with the result indicated, and found that the punched | 
plates were 19 per cent. weaker than those which were drilled, a | 
result which he attributed to the distortion of the iron in the act of | 
punching. He (Mr. Russell) thought that another cause might be 
also suggested for this result. He also wished to hear more | 
ere the cost of the two proc 1) aS i with each 
other. 

Mr. Maynard said that, in his experiments, great care had been 
taken to punch the holes with accuracy, to see that exactly the 





| same section was taken out as with the drill; and ho was in™ 


clined to think that tbe results were accurately shown in his dia- 


gram. 

Mr. Russell observed that it was quite impossible to punch a truly 
parallel hole. 

Mr. Maynard admitted that it was, but said that he had measured 
the dimensions of the punctured holes, by taking the mean or 
average diameter, and compared that with the drilled hole. Where 
the work varied much and the pieces were small, punching would 
then, perhaps, be found more convenient, He did not, however, 
anticipate any great difficulty in making a machine suitable for 
every description of work. As to the relative cost, that was difli- 
cult to state. If there was very plain work, in which one machine 
could make every hole, and if the plates could be fed under it, and 
the work perfected at one operation, there was not a great deal of 
difference between the cost of drilling and punching. But in all 
complex work which required holes of a great variety of patterns, 
the comparison would be very different. The drill would have to 
be brought more into use before the elements for a full comparison 
would exist, From the value which engineers now attached to 
drill work, it would follow that it would come more into demand, 
and manulacturers would have to erect such machines as would be 
portable, and be capable of being brought to bear on any part of 
the work, no matter how large. He would not recommend drilling 
for small pieces of work, where the patterns would be too costly. 
For plain straightforward girders he would not advocate drilling. 
But where it could be conveniently used, he would recommend 
drilling instead of punching, because it would not weaken the iron. 
He had tried some experiments with rivetted plates, some drilled 
and others punched, to pull the rivet asunder, Each plate was 
united by three rivets. He found that the drilled rivetting did not 
bear as greata tensile strain as the punched ; and he attributed this 
to the smoother edge of the drilled plate cutting the rivet. In the 
punched plate the edges of the hole were a little rounded. It was 
not so in the drilled holes, and the keenness and smvothness of their 
edge was probably the cause of the difference against them to which 
he had referred, and which was in the proportion of twenty-six to 
twenty seven tons strain as compared with the punched. 

Mr. Murphy remarked that drilling was no new invention, but 
merely # continuation of the old nvention, by placing one drill 
alongside another. Thirty years ago Sir Johu McNeill had invented a 
machine for drilling a hole through four sleepers at ouce, placing 
one drill against another. There could be scarcely any doubt of the 
superior value of a drilled hole over a punched hole, as far as its 
accuracy was concerned, nor of the advantage which thus arose to 
the manufacturer in putting his work together. The late Mr. 
Brunel had paid considerable attention to this matter and he was 
decidedly in favour of drilling. Mr. Maynard had referred in his 
paper to the difficulty of handling large plates under the punching 
machine. He (Mr. Murphy) bad not found this difficulty. Oue 
man could raise a big plate weighing three or four hundred weight 
on to the punching machine, and work the machine by himself. 
The plates were raised by the crane, and at most not above two or 
three men could work advantageously at the machine, while only 
one man would do, As for the cost, the punching could be done at 
@ quarter of that of the drilling; but the new machine would be a 
great advantage to the latter,and would ultimately, he thought, 
reduce the cost of drilling to not more than that of punching. He 
did not believe that the punching necessarily strained the iron to the 
extent which had been intimated. If the punch was in proper order 
the hole would be made without straining the plate. evertheless, 
drilling was undoubtedly the better mode. 

The chairman agreed iv the opinion that when there was a great 
variety of work to be done, and very little of each kind, drilling 
would not pay. But it was far superior work to punching, aud for 
girders of bridges, and other work of that kind, it should always 
have the preference. 

The next paper was read by the secretary. It was written by 
Mr. G. C., Greenwell, and gave an interesting description of the 
— sands of Alderley, in Cheshire. 

r. W. Mather, of Salford lron Works, Manchester, read a long 
and interesting description of a machine invented y de uncle aud 
partuer eight years ago, and then patented, for boring arteSi#n 
wells. The paper commenced with a succinct history of the dif- 
ferent modes of boring in vogue in ancient, and down to modern 
times, aud claimed for the patent of Mr. Mather the credit of being 
the only practical scheme of the kind ever devised by an Euglist 
engineer, The common early mode of boring, still used in some 
parts of Europe, as well as in China and other countries, was that of 
a chisel suspended by a rope, within an iron or other cyliuder. The 
improvement on this was the rod system, which gave greater power 
of boring, but occupied half the time of the operation in lilting out 
and replacing the rods and other work which was ouly preparatory 
to the real object of boring in the ground. His plan was a com- 
bination of the two. The borer was suspended by a-rope, and could 
thus be let down indefinitely without the delay of putting in fresh 
rods. In the same machine, at the bottom of which were the teeth 
or chisels for cutting down into the ground, was a pump for raising 
the débris or material which was dug. The paper elaborately ex- 
plained the construction and operation of the machine, bui without 
the diagrams and models, which the reader employed to illusirate 
his remarks, it would be impossible to convey a lucid description of 
it. Among the wells which had been successfully sunk by this 
machine was one at Middlesborough, near Newcastle, 1,80it. deep. 
It was sunk in 540 days, 150 of which were employed in pumping 
and other stoppages. The progress averaged Sit. per day. ‘I here 
was another well sunk at Norwich, 1,184{t. deep, and 18in. diameter, 
9u0ft. of which were sunk in 130 days. Sometimes the machine 
sunk as much as 16{t. per day. ln this well there were the severest 
tests applied to the boring power of the machine, from the difficult 
character of the strata through which the well was sunk. ‘The well 
must be sunk exactly perpendicular, or the rope would be cut. ‘Lhe 
machine was worked by steam. It required one experienced man 
to manage it, two labourers, and a smith and assistant to sharpen the 
cutters, Hitherto it had been used only for sinking wells for 
water, but now the Weardale Iron Company were using it to test 
the character for strata for coal, and had supk it to a depth of 303ft. 
There were a large number of pieces of rock, ore, &c., exhibited, 
which tne pump of the machine had brought up. This Mr. Mather 
specified as one great advantaye of the machine—that it could bring 
up specimens of the strata of the size of six cubic inches, and thus 
atford more clearly than any other plan a precise knowledge of the 
nature of the strata through which it passed; aud thus it might 
profitably be used to determine the localities of the mineral wealth 
of a district like South Wales. 

The chairman said this had been a most interesting paper, and 
he invited Mr. Mather to attend the next meeting, when it would 
be fully discussed. 

Mr. Murpby inquired what would be the cost per 100ft. of boring 
through sandstone. 

Mr. Mather replied that the machine had been used at Stockport 
for boring through red sandstone, and had cost 1s. a foot, in- 
cluding all stoppages. The depth bored there was 424ft. 18in. 
diameter, 

Mr. Murphy asked if that included the cost of the machine? 

Mr. Mather replied that his firm only made the machines, and 
let them out on hire, sending a man to manage them; the party 
using the machine having to supply the /abour and carry on the 
work. The charge for the machine was £5 a week. ‘The largest 
machine yet made bored wells 2ft. in diameter. ‘They were now 
making one to bore 3ft. 

Mr. Maynard asked if machines could be made on this principle to 
bore 5ft. or 6ft. in diameter. 

Mr. Mather said he thought they could with some changes of 
detail. The cost would be greater, but not so large in proportion 
to the increased diameter. In reply to a question from the chair- 
man, Mr, Mather added that this machine could be used to help to sink 
a shaft, it operating in the middle, and the men working arvund it. 

A vote of thanks was passed to Mr. Mather for his paper, and the 
meeting adjourned. 
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FRENCH LOCOMOTIVES FOR STEEP 
GRADIENTS. 

M. Comszs lately presented the following paper to the Academy of 
Sciences :— 

Mons, Séguier recently introduced to the notice of the Academy 
experiments, now making in England, of a new kind of locomotive 
engine for use on steeply inclined railway lines. 

Instead of deriving the necessary adhesion, as in the generally 
adopted system, from the friction of the driving wheels, the new 
engine derives it from a pair of horizontal wheels, pressing between 
them a third central rail, placed between them like an iron bar 
between two rollers, with the difference that here the bar remains 
still, and the roller receives the motion. J 

The pressure of the wheels against this rail is regulated by a sort 
of pincers, the arms of which are drawn near to one another by the 
traction force exerted on the trains, so that the pressure on the rail 
and the consequent friction, the source of adhesion would always be 
sufficient, and never more than necessary, to prevent the slipping 
and to propel the train. £ 

This system is, on first sight, as attractive as ingenious. There 
is no doubt, however, that its execution must involve serious diffi- 
culties, though, perhaps, not more than are common to all mechanical 
conceptions. 

This important question of the construction of locomotives avail- 
able for steep ascents and sharp curves is susceptible of sevoral solu- 
tions. It has for a long time received the attention of engineers 
engaged in traffic railways; but they have never consented to 
abandon the old principle. 

The opening of the Soemmering Railway, and of the line from 
Genoa to Turin, crossing the Appenines, and other instances which 
might be cited, show that their efforts bave not been unfruitful. 
The company of the Northern of France Railway, at the suggestion 
of M. Petiet, directing engineer of the works, have entered actively 
into this line of experiment. 

They have constructed ten locomotives of great power, the whole 
weight of which is employed for adhesion, which can run in curves 
80 metres only in radius, and which are suitable equally for draw- 
ing heavy goods trains on a level or gently-sloping incline line, and 
for drawing lighter trains on steep inclines. 

These engines have four cylinders and six axles, coupled in two 
groups of three, each commanded by a pair of cylinders. The 
wheels are smal), having a diameter of 1°065m., so that the fire-box 
of the boiler overhangs them, allowing 3°33 square metres of fire-grate. 
‘The total heating surface is 221 square metres, and su in extent 
that of the most powerful engines hitherto constructed. In working 
trim this engine carries 8,000 kilogrammes of water and 2,200 kilo- 
grammes of fuel. Its total weight is then nearly 60,000 kilos. 
equally distributed upon the six axles and twelve wheels, each one 
of which presses upon the rail with a weight of 5,000 kilos. The 
distance of the extreme axies, i. e. the wheel-base, is 6 metres. To 
facilitate working in small curves the following appliances have 
been made :— 

The flanges of those wheels fixed to the two intermediate driving 
axles of each group are reduced in thickness. The four other axles 
have a longitudinal play of 46 millimetres, and the two extreme 
axles of each group are bound together by a horizontal beam turning 
round an axis in the plumb line of the intermediate axle, which 
obliges one to move in a longitudinal line, left or right, just as the 
one to which it is connected does, and vice versa. Thus the proper 
position of the wheels on the rails is facilitated, although the axles 
are always kept parallel. 

The railway from Chaunay to Saint Gobain, 14,500 metres of 
line, presents, in the first place, starting from Chaunay, ascents and 
descents of 18 millimetres, and curves of a minimum radius of 275 
metres. At St. Gobain, it terminates by an incline of 18 millimetres 
and curves of 220 m. radius. The St. Gobain terminus itself con- 
sists of two contrary sweeps of 125m. radius in a line of 200 m, 
The line runs on into the glass manufactures, and forms a complete 
semi-circle of 80 m. radius and an ascent of 25 millimetres. 

During eight days the above-described engine did all the work of 
this line from Chaunay to St. Gobain and ran in the 80 m. curve, as 
easily as the four-coupled axle locomotives formerly in use there, 
The following are the data and the result of the experiment of 
January 21st last :— 

The train to be drawn was composed of twenty one vehicles, vans, 
coal wagons, and passenger carriages, weighing altogether 267,000 
kilogrammes. The speed of progress of the trial train was noted at 
every hectometric post on the 18 millimetric ascent. The first 
1,200 metres were run at an average speed of 20 kilos. per hour. 
‘Towards the twelfth kilometric post, the engine wheels slipped and 
glided on the rails; adhesion was at its last limit. Yet there was 
no complete stoppage, but the average speed, over a course of 800 
metres, was only 8°83 kilos. an hour, and the minimum speed as low 
as 1°43 metre a second, or 5°15 kilos, an hour. 

Subsequently the train resumed a speed of 20 kilos. an hour, and 
rau the remaining 1,100 metres to the station, which include some 
slight curves, at a rate of 17 kilos. Arrived at the St. Gobain 
Station, the engine placed itself at the end of a small wagon train, 
and pushed it into the works, over the 80 metre curve, on a 25 milli- 
metric incline. At the end of this curve, the wagon brakes being 
jammed, the engine was made to execute several manceuvres on the 
spot, backing and advancing, without damage to any part, and 
without any appearance of strain. 

This trial demonstrates that this new locomotive, with four 
cylinders and six axles, coupled in groups of three, and furnished 
with beams, after Beugniot’s system, can run in sharp curves; 
that its highest wer of adhesion, even in an unfavour- 
able condition of the rails (as was the case in our experiment) 
is nearly equal to yi; of the total weight of the engine, and balances a 
resistance of about 7,300 kilog. Lastly, that the engine which has 
drawn up an 18 millimetric incline train 267,tons gross weight,could 
also drag a train of 100 tons gross weight, independently of its 
own weight, at the speed of 17 to 20 kilos. an hour, on an incline of 
40 millimetres, with curves of a minimum radius of 250 metres. 





PropossD Docks at Instow.—-Several engineers and gentlemen 
from London have been engaged, within the last day or two, 
examining the proposed sites for the Instow Docks, he site is 
oe A to be near the railway station, as first proposed by Mr. 

eale, 

Tue City anv East-exv Ramways.—Lord Stanley’s committee 
has, at length, come to a decision respecting that section of the pro- 
posed metropolitan schemes which have been under consideration. 
The result is, as we ventured to anticipate would be the case, viz., 
the passing of the Metropolitan Extension line from Finsbury to 
Trinity-square, forming, in fact, a first step towards the scheme of 
the inner circle underground line. The committee has rejected the 
scheme of the East London, which involved the purchase of the 
Thames Tunnel, and its adaptation for a railway. They have, 
however, sanctioned the projected Great Eastern Railways City 
extension. It is an extension from Tap-street, on the existing main 
line, to the north side of Wormwood-street, in the city of London. 
Both of these decisions are in accordance with the recommendations 
of the Lords’ committee of last year and the joint committee of this 
session. — Railway News. 

Raitway Accipents.—Three alarming railway accidents latel 
occurred within three days of each other. On Wednesday, the 13 
inst., the engine of an express train on the Great Eastern Railway, 
near Harwich, jumped from the line while going at the usual > Po 
It turned over down a bank, killing the fireman, while many of the 
passengers in the train, which was also thrown off the line, were much 
shaken. On Saturday, the 16th inst., a tender axle broke on the 
same railway. This eon in the case of a parliamentary train, 
near Fakenham. Happily, no one was injured. On the same day 
an express train on the North Eastern Railway ran off the line while 
going at full speed, near Washington, not far from Newcastle. This 
accident was caused, it is believed, by the breakage of the leading 
axle of the engine. A large number of were severely 


shaken, but, providentially, all escaped with their lives, 
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Tuis invention, by Edward Hughes, of Bagilt, Flintshire, consists 
in a screw fan, composed of sections of an Archimedian screw, 
arranged on a horizontal shaft or axis revolving at a greater or 
lesser depth in water, and arched over by a close-fitting and air- 
tight cover. This improved fan is intended to be employed for 
exhausting or forcing atmospheric air, or other gases, for the venti- 
lation of mines, collieries, buildings, and all places and eo 
where ventilation is required for assisting the condensation of me- 
tallic fumes, or acid or other vapours which arise in metalurgical 
and chemical processes, and for the blowing of blast furnaces, 
cupolas, hearths, forges, and similar purposes, 

ig. 1 isa transverse section of the case and cover of the im- 
proved fan, with an end elevation of the screw ; Fig. 2 a longitudi- 
pal section of the case and cover and side elevation of the screw ; 
Fig. 3 an end elevation of the machine; and Fig 4 a seconal plan of 
the case with a plan of the screw. 

The body of the fan is constructed of sections of a many-threaded 
Archimedian screw, a, a, a, attached to the central shaft or axis b. 
This screw is immersed in water of any convenient depth, but by 
preference nearly to the depth of the semi-diameter of the screw, as 
shown by the dotted line 4, which water is contained in the case or 
cistern c, the endsof the axis of thescrew passing through stuffing boxes 
in the ends of the case. The case is provided with a cover d, fitting 
closely to the periphery of the screw, but not so as to impede 
its free revolution, which cover is fixed at the sides to the necks 
¢, forming the passages for the entrance and exit of the air, gas, 
or vapour. Motion is communicated to the axis of the screw by 
any convenient method, such as the belt pulley f. It is advisable 
to make the case wider than the diameter of the screw, and place a 
—— g, on each side with spaces at the ends; this arrangement, 

y allowing the water to circulate, lessens the disturbance caused 
by the action of the screw. The diameter and length of the 
screw, the number and = of the blades, and the speed of revolu- 
tion, will with the purpose to which it is applied. The 
materials of which the screw and case are to be composed will also 
vary ; as for instance, when the machine is applied to the exhaustion 
of condensers, towers, or other apparatus for the condensing of 
metallic or acid fumes, or where the gases passing through the 
machine may be heated above the ordinary temperature. The 
screw by its more or less rapid revolution causes a current of air to 
pass through the machine, and it will be especially suited for 
exhausting, as it maintains a powerful current, and is free from the 
complex mechanism of pistons, valves, and similar appliances, 





Be.atum.—The report of the Guillaume-Luxembourg Railway 
Company, just issued, states that a mineral branch, owned by the 
company, forwarded last year 262,488 tons of minerals, or 719 tons 
per day. In 1862 this same branch only forwarded 647 tons per 
day, so that an augmentation of 72 tons per day was established last 
year. A considerable further increase is anticipated in transports of 
this description, as the metallurgical industry of the Grand Duchy 
of Luxembourg displays a tendency to acquire a still greater 
development, while it is undergoing a great transformation. Blast 
furnaces, worked with coke, have just been established in the dis- 
trict ; and it is expected that the number will increase. The transit 
movement over the company’s lines amounted, last year, to 
136,639 tons; in this total is comprised a total of 10,723 
tons of alluvial mineral exported from Belgium to Prussia, in 
the direction of Sarrebruck. This mineral is not included in 
the preceding totals, which apply exclusively to deliveries 
made in the Grand Duchy of Luxembourg. The Belgian iron 
trade continues animated; and the firmness which has recently 
prevailed appears likely to continue for some time. Notwith- 
standing the great daily production in all the works, orders 
never make default, as well on home as on foreign account, and 
prices are exceedingly well sustained. In q of the high 

tices which have prevailed in England of late, the exports of 

iron are expanding more and more, and Belgian industry has 
been enabled to place its products in markets which were 
almost entirely closed to it, and the Belgian journals argue 
that Belgian producers, in order to maintain a continuance 
of the present state of affairs, must devote particular 
attention to the quality of the articles which they send 
abroad. The rolling works of the Centre, formerly belonging to 
MM. Vanseveren and Company, having just been sold. The new 
company, which has pure them for £8,240, is MM. Debaugue 
and Co. A foundry just established in the neighbourhood of 
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Chitelineau, by the Trieu Kaisin Colliery Company, has commenced 
operations, and with considerable success, Casting pig has been 
held with some little feebleness at £3 18s. per ton for No. 5, while 
refining is easily sustained at £3 10s. per ton. Irons sustain former 
rates without variation. Merchants’ iron, No. 1, has made £7 to 
£7 4s, per ton; and No. 2, £7 12s. to £7 16s, per ton. A good 
demand continues to prevail for plates and rails; the former are 
quoted at £9 12s. to £9 16s, per ton for ships, £10 8s. to £10 12s. 
per ton for boilers, and £11 4s. to £11 8s. per ton for superior 
qualities ; the latter have made £7 4s. per ton.—Colliery Guardian. 

West Birmincuam Ratwway anp Canat Company.—A prospectus 
of the West Birmingham Railway and Canal Company, with a most 
influential local directorate, is in circulation, and will be found in 
another column. The object of the undertaking, as our readers 
have been informed, is to provide the inhabitants of Harborne, 
Selly Oak, and the adjacent districts, with railway accommodation, 
and to give a better access to the traffic coming to Birmingham 
from the south-west by way of King’s Norton. By means of a 
branch to the Stourbridge Extension Railway, it is also proposed to 
facilitate the transfer of the coal raised in East Worcestershire to a 
depdt, the site of which is regarded as one of the most convenient 
for the purpose in Birmingham. It is intended that the lines 
now projected shall be constructed in connection with the 
Worcester and Birmingham Canal, by following the course 
of which an entrance will be effected into an important 
part of the town, and the promoters will obtain possession 
of a goods station and wharves extending to about 15 acres in 
the centre of the town. Provision will be made for the entrance of 
passenger traffic in New-street, near Navigation-street. Arrange- 
ments, it appears, have been concluded with the Worcester and 
Birmingham Canal Company, under which that property will 
eventually become aul te the new company, the terms of the 
concession being a payment out of the joint prolits of the canal and 
railway of £1 per annum on each canal share, after which the 
remaining revenue is to be divided among the shareholders in the 
railway company until their dividend amounts to £6 per cent. per 
annum. The surplus profits are to be divided, pro rata, between the 
canal and railway proprietors. The capital to be raised is £400,000, 
in shares of £25 each, and surveys and estimates, which are stated 
to have been carefully made, show that the amount will be amply 
sufficient.— Midland Counties Herald. 

Paroposep Ramway To Bupe.—A meeting of noblemen and gentle- 
men, owners of land in North Devon, was held at the Westminster 
Palace Hotel, London, on Thursday, for the purpose of considering 
the best means of obtaining railway accommodation. Mr. Galbraith 
described the proposed line. It would commence, he said, by a 
junction with the Okehampton Railway, about a mile to the west- 
ward of the river Taw, near North Tawton, would pass about three- 
quarters of a mile to the south of Sampford Courtenay, near Jacob- 
stow, and so on to Hatherleigh, passing to the south of the town. 
From Hatherleigh it would take a northernly direction, and follow 
the course of the River Torridge, etriking the river about a mile to 
the north-west of Hatherleigh, passing by Sheepwasb, and so up 
the valley to Thornbury. It would then run to the westward of 
Holsworthy, and west to Stratton and Bude. It would be a cheap 
line, thirty miles in length. The ruling gradient would be 1 in 60 
—a similar gradient to that on the Okehampton line. The Bude 
Canal would be crossed, and of course competed with. The proposi- 
tion was that the Okehampton Company should extend their line to 
Bude. Mr. Townsend said that the South-Western nny ged had 
a working agreement with the Okehampton Company as far as 
Okehampton, and practically that gave a guarantee of 4 per cent. 
upon the outlay for the line to Okehampton. All that they, repre- 
senting the Okehampton Company, had had to do with it is that Mr. 
Delmar consulted them as to the best mode of getting the railway; 
and they thought as the landowners did not want to form them- 
selves into a new corporation that they might use the 
organisation of the Okehampton Company, of which Lord 
Portsmouth is chairman, and that they should invite the 
Okehampton Company to extend their line to Bude. 
resolution approving of the proposed line was carried, and Mr. 
Galbraith, the engineer, Mr. Townsend, the solicitor, and Mr. Horn, 
the secretary to the Okehampton Railway ae were requested 
to convey to the Board of Directors a copy of the resolution, and 
invite them to take the necessary steps for making application to 
Parliament for power to construct a line out of the Okehampton 
Railway, at or near North Tawton. 
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BOOTH’S CRANES. 








Tus invention, by Messrs. Booth, of Leeds, consists in the 
arrangement and application of a portable steam engine, boiler, and 
suitable gearing to guy cranes, such as are used in working stone 
quarries, and in the application of double pulleys used therewith, 
whereby much greater power can be employed than by the system 
of manual labour at present adopted, and the cranes are enabled to 
be used with much greater efficiency than heretofore. 

The steam engine and boiler apparatus employed are so arranged 
that they can be readily attached to, and disconnected from, the 
crane. The steam engine is of the ordinary construction, and is 
fixed upright to the back of the crane by means of bolts; it is 
connected by pipes with the boiler, which is tixed on a plate sup- 
ported by rods attached to the back part of the crane. The water 
tank for supplying the boiler is also fixed and supported on the 
plate; by this means the usual setting is dispensed with, and the 
steam engine and apparatus turn with the crane and act as a 
counterbalance to the gib. A powerful brake is connected with the 
apparatus, and at thefgib end of the crane are double pulleys, one 
above the other, and the lifting chain works into a large block at 
the lower end ; these may be used with guy cranes worked by 
horse, steam, or other power. 

Fig. 1 is a side elevation showing the guy crane, gearing engine, 
boiler, water tank, rods for supporting boiler, &c., and rods for 
supporting the gib, also the double pulleys and casting for 
receiviug them with the block at the bottom, also showing 
the ends of two guys attached at the top for 1 the 
whole. In some cases more than two guys may be used. Fig. 2 
isa back elevation of crane and two guys, showing engine and 
boiler, &c. Fig. 3 is atop view of guy crane, showing the top 
of boiler, crane, and gearing ; also the pin where the guys fit upon 
with the guys removed, and the position of chain in the centre of 
the casting for double pulleys at the gib end and on the barrel. 

Al, Fig. 1, is the crane upright, which forms part of the crane ; B 
a casting at the bottom, made with a centre pin C, for the crane to 
turn ina cupor step D, which is fixed into a stone or other fixing for 
the crane to rest upon, and the casting F, at the bottom of gib A2, 
is connected to it by means of a pin G, so that the gib may be readily 
lowered down or connected again when removed. On the top of 
the same upright is another casting H, for receiving the pin I, at 
the top, by which the crane is held up and allowed to turn, and 
to which the guy plates j, j, are attached. On the same casting are 
two bosses cast to it, one on each side, and loose washers for the 
same, for securing the four iron rods L1, L2, which support the 
boiler and water tank on the one side, and the gib on the other. 
‘These rods are easily disconnected by unscrewing the nuts which 
fasten them, and may as readily be attached, so that the apparatus 
can, without difficulty, be taken down, removed, and set up again, 
as may be found convenient. At the bottom ends of rods L1, are 
two nuts on each rod, for adjusting the boiler to its proper 
height, which fit into two brackets. The gib A2, which forms another 
part of the crane, is supported in an oblique direction by the rods L2 ; 
on the top end of this gib is a casting M made to receive two pulleys 
N, N, the position of which pulleys is marked in dotted lines on the 
casting M, Fig. 1, see also Fig. 3, and which pulleys are arranged 
to work one above the other in or on the casting M; there is 
also a lug M on this casting. The chain can be worked with 
a single or double thread over the top pulley. The illustration 
shows the large block O (Fig. 1) and chain in position for working 
three threads with the double pulleys N, N. By attaching the end 
of the chain to the lug M, instead of to the block O, first passing the 
chain round a second — in block O, the chain may be worked 
with four threads and much greater power obtained. The crane 
upright Al and gib A2 are generally made of Memel timber or oak, 
or both, and they might be made of wrought or cast iron and of 
different dimensions, as found necessary as to lengths and thick- 
nesses. The crane is held up or supported by means of two or more 
guys P, P, which are usually made of timber or iron, and fitted with 
plates J, J, and bolts on both ends of each guy P, P. The steam 
engine which works the crane is fixed upright by bolts at the back 
of the said crane upright, and in removing the crane it is not neces- 
sary to take the engine from the crane upright. The cylinder R is 
placed uppermost, and the power is communicated downwards to 














the gearing of the crane, and the crank shaft 8 (Fig. 3) of 


|the engine fixes upon the top part of the crane sides or 


fixings T (Figs. 1 and 3), and works the gearing of the 
crane. The engine is fitted with link motion, lever, and 
guard, so that it can be worked each way round, or stopped 
when desired with facility. The engine is connected by pipes Q, 
and attached with bolts to the boiler, so that it is readily 
disconnected or attached. There is a stop valve U, to shut off 
the steam entirely from the engine. The exhaust pipe V passes 
from the engine into the water tank W, which is fixed near the 
boiler on the plate X at the back of crane. The said pipe V passes 
once or twice along the inside of the tank W, and then goes through 
on one side of it, or it may be made to pass out of the water tank 
into the chimney; by this means the water is heated before going 
into the boiler. This tank W can be made either of wood or iron, 
and is fitted with a loose cover at the top. The engine has a boiler 
pump Y (Fig. 1) fixed to the crane upright Al witb screws or bolts, 
hich pump is for the pes of feeding the boiler by means of the 
pipes which connect the water tank with the pump and the pump 
with the boiler, and a check valve Z prevents the water passin 
out of the boiler towards the pump; these pipes are connected wit 
the water tank by means of nuts; there is also a union joint in 
the pipe near the pump, and a tap near the water tank to regulate 
the supply of water to the boiler. 

6 arrang t of suitabl ng to guy cranes, as shown, is 
as follows :—In front of the crane upright Al and at the top side of 
gib A2 is a plain crane roller 1 (Figs. 1 and 3), the diameter of 
which may be varied. A flange is cast on one end of the roller, 
and a large spur wheel 2 is fitted upon the roller at the other end. 
The wheel boss is bevelled ; this wheel has arms or spokes on both 
sides, and a flange cast up to the pitch line on both sides of the cogs; 
the chain coils upon this roller or barrel. 

On the shaft 3(Fig. 1) is a pinion wheel 4 (Figs. 1 and 3), with 
a flange on each side to pitch line, which works into the said 
wheel 2. On the same shaft 3 is a wheel 5 (Fig. 3), keyed to the 
shaft. This wheel is driven by the slip wheel 13 (on the shaft 8), 
by which the first or lesser power is obtained. On the same shaft 3 
is also a wheel 6 (Figs. 1 and 3), which is driven by the slip wheel 
12 (also on the said shaft S), by which a second or greater power 
is obtained. On the sbaft 19 is a wheel 18, which is driven by 
the pinion wheel 17 (on the end of the said shaft 8), Figs. 1 and 3, 
and there is also on the shaft 19a pinion wheel 20, which drives the 
wheel 6; by the application of this shaft 19 and the wheel 18, and 
pinion wheel 20, the third or oo power is obtained. Only 
one power can be usedat one and thesame time; and when any one 
power is intended to be used, such of the two slip wheels, the 
wheels 18 and 20, and the shaft 8, as are necessary for ob- 
taining the other two powers must be put out of gear; 
and, in order to lower the burthen, such of the same 
wheels and shafts as are ni for obtaining the power 
in use for the time being pon my put out of gear. On the 
same shaft 3 is keyed a break wheel, which is fitted with a 
powerful double break 8 (Figs. 2 and 3) with iron hoops 
and wooded inside, and fixed with studs into the said crane side ‘I, 
and connected with a lever 10 (Figs. 1 and 3), going from the 
studs towards the said water tank W, where the engine driver 
stands to work the engine, The lever 10 is balanced with a weight, 
so that when the engine driver slackens or takes his foot from the 
lever 10 it eases off the friction on the break wheel, and lowers 
the load (the slip wheels 12 and 13, the wheels 18 and 20, and the 
shaft 19 being first put out of gear). The slip wheels 12 and 13 
work on feathers on the crank shait 8, and have grooves in them 
for the levers 15 and 16 (Fig. 3), with lever guards to each lever, 
so that either the wheel 13 or wheel 12 can be put in or out of gear 
as required. On one end of the crank shaft S is the fly-wheel E, 
on the other end is the pinion wheel 17 ; this pinion 
wheel 17 works into the wheel 18, keyed on the end of the 
shaft 19 and fixed upon the back of the crane side ‘I’ nearest to the 
boiler. ‘he shaft 19, and the wheels 18 and 20 attached thereto, 
when not in use, are moved out of gear by being pulled endways, 
and there is a clapper 22 (Figs. 2 and 3) fixed to keep the shaft and 
wheels in gear when requ Each of the two crane sides T are 
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fitted with two brackets K (Figs. 1 and 3); these brackets are fixed 
to the crane upright, and the crane sides T are bolted to 
these brackets, and can easily be taken off without disturbing 
the brackets. The journal bearers for shafts 8, 19 and 3 are 
moveable, and fitted with bolts to the crane sides; they can be easily 
removed when required. The bearings for the roller shaft are 
formed and bored in the crane sides T, The two journal bearings 
on the end of the crank shaft S are bushed with brass, or these might 
be replaced by pedestals, if found desirable. There are four journal 
bearings for the crank shaft, one on each side of the crank fitted on 
the engine frame, and one on each of the crane sides T. The boiler is 
fixed vertically on a plate X, at the back part of the crane, which 
late consists of angle iron braces, cross stays, brackets and wrought 
a oe bolted to two castings 24 (Fig. 1), which castings are 
bolted to the casting B on the bottom of the crane upright Al. Under 
the plates for supporting the boiler are fixed two axletrees, fitted 
with four broad wheels 25, so that when the crane is to be removed 
to another place, planks may be put under the wheels 25, and when 
the plate X, the water tank, and boiler are disconnected from the 
crane upright they can be run back, and removed as required. 

The boiler is made with a fire-box and ordinary grates in the 
bottom. The boiler itself is larger than the fire-box, which admits 
of water all round the fire part; there is an opening made through 
the fire and through the space where the water is. The 
boiler is fitted with an outer casing, which is about the height of the 
water line, and is lined round inside and on the top with circular 
fire-bricks, and is a conductor of heat to the boiler. Near to the 
opening, in the space between the outside of boiler and inside of 
brickwork in the casing, is fixed a brick midfeather to cause the 
flame and smoke to pass round the boiler for entering the chimney 
bottom, whereby much heating surface is obtained. In the bottom 
of chimney is fixed a loose lid so as to clean it out. The iron plates 
on the top of casing are so bolted that they can be taken off to clean 
the flue part. On the top of the iron chimney are fixed a damper 
and lever, so that the draught can be regu The boiler is fitted 
with lid, cross bar, bolts, and nuts, and firing-hole door, an arch- 
wa: — formed in the casing for the same, also safety valve lever 
and weight, steam gauge, and water gauge; other kinds of boilers 
might, however, be used. The steam engine and boiler apparatus, 
the gib and the gearing, are all attached to the crane upright, Al, 
by bolts, pins, cotters, and nuts ; and can be readily attached to and 
disconnected from the crane. The engine, boiler, water tank, 
and gearing all turn with the crane on the centre pin C, and act 
as a counterbalance to the gib. 

Fig. 4 shows a worm roller, which might be applied to these 
cranes instead of the plain roller. 





Tue Royat Enormeers.—The recent large number of desertions 
from the Royal Engineers has directed the attention of the authonties 
at the Horse Guards to what is Hee serious evil, the corps 
having hitherto borne the distinction of having a less percentage of 
desertions than any other in the service. In order to discover the 
cause of the evil, as well as to adopt measures for arresting it, a 
committee of Royal Engineer officers has been sitting at the Horse 
Guards, by order of the Duke of Cambridge. It is probable that 
their. deliberations will result in an almost complete reorganisation 
of the corps, so far as relates to the duties, drill, and discipline of 
recruits who first join the Royal Engineers, as it is from this class, 
almost exclusively, that desertions have recently taken place in such 
unusually large numbers. Among other recommendations by the 
committee, it is believed, there is one unfavourable to the plan 
hitherto adopted of sending the whole of the Royal Engineer 
recruits to head-quarters, Chatham, immediately on joining the 
service, where, instead of following their trade or profession, as they 
were led to expect on their enlistment, they are at once placed on the 
field-works, and employed in excavating earthworks, and in other 
laborious duties of that kind. Instead of this arrangement, it is re- 
commended that recruits should be received at Woolwich, or some 
other station, whence, after spending about twelve months in learn- 
ing their drill, they might be draughted to Chatham, to undergo 
their course of instruction in eapping, mining, pontooning, and the 





| other departments of military engineering. 
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THE PERSIAN GULF TELEGRAPH. 
(Continued from page 383, Vol. X VII.) . 


The ships all arrived at Gwador by the 29th of January, when 
they were met by the Victoria, Captain Arnot, and the Clyde (gun- 
boat), Captain Hewitt. The Kirkham’s cable had to be laid first, as 
she bad on board the shore end 637 miles in length. After a 
careful survey of the bay, it was found that the Kirkbam could not 
approach within three miles of the beach. It was, therefore, deter- 
mined to pay out as much from the gunboat Clyde as her draft of 
water would permit, and lay the rest as usual from boats. The 
gunboat was, therefore, prepared for this operation by the removal 
of her heavy gun amidships, and filled with a portion of the Marian 
Moore’s break, called the holdiag back sheave, which consists of a 
large V sheave, having a break attached to it. The cable passes 
over this sheave and is made to grip in the sheave by a small 
weighted pulley resting on it (termed commonly a jockey pulley). 
Thus, when the break is applied it checks the passage of the cable. 
This sheave is used on board the ships to make the cable lead 
tightly on to the large drum behind which it is fixed, in the same 
way that a man, when easing a rope round a bollard, holds on to 
make the turns bite. This machine has never before been oomvect 
as a break by itself alone, and its adoption was necessitated by the 
long length of cable which had to be laid in five fathoms water from 
aship that was too small for the reception of the regular break. 
The usnal plan adopted in landing shore ends is to check it by 
hemp hand stoppers, which are imperfect in their action, besides 
being quickly worn out when the distance is so great. Judging 
from the admirable manner in which it answered, this, or a modifi- 
cation of the same, will be used in laying shore ends in future. 

‘I'wo miles of shore ends was coiled on the deck of the gunboat, 
and upwards of half a mile in each of the Zenobia’s paddle-box 
boats. The Kirkham, Clyde, and paddle-box boats were then 
towed to a buoy, placed ag near the shore as the Kirkham could 
approach, and the latter having anchored, the cable was paid out 
from the Clyde towards the shore, and afterwards that from the 
paddle-box boats, The end being landed, and the cable carefully 
tested by Mr. Laws, the electrician to the expedition, and his assis- 
tant, Mr. Lambert, the operation of paying out commenced at about 
8 pm. of the 4th of February. All the hands in the cable ships 
consisting of a number of experienced hands from England, anda 
number of old hands late of the Bombay marine, were told off in 
two watches to their yarious stations. These stations consisted, 
firstly, of the cable men in the hold to clear away the wood pack- 
ing, &c. Secondly, of the ringmen on the lower deck to lower and 
adjust the rings, &c. Thirdly, of the men stationed from the hatch- 
way along the bridge to the poop, to the word from the lower 
deck or hold to the poop. Fourthly, of the breaksmen and their 
assistants, and besides these, the signalmen on the forecastle, the 
logmen, and lamp trimmers, and various quartermasters and 
mersengers, 

Each of these separate departments had a leading hand in charge, 
besides a general fureman of the whole, who reported, at the begin- 
ning of his watch, aod afterwards from time to time, to the engineer 
on duty as to whet r each man was at his post, and all going well 
above aud below deck. No shouting, or even loud speaking, was 
allowed, on any account. The ship's officers had to restrain the 
usual tendency of sa ‘ors to make themselves heard from the poop to 
the foretop, and, indeed, special precautions had to be taken to 
prevent, during the heaving of the common log, the cry ot “ Stop” 
when the glass is run out, and which in a ship when a cable is 
ruoning out at the rate of 6} knots an hour, has ratber an alarming 
effect in the middle of the night to those who are anxious, or have 
delicate nerves. 

- All the machinery worked smoothly, and, as the cable was con- 
fined and guided by fair leaders and guides in the most perfect 
manner from the hold to the breaks, so as to prevent it effectually 
from jumping and swaying about, it ran itself overboard in the 
most docile manner, and in respectful silence, while, there being no 
ship's engines to clink and clack. another cause of noise was, in this 
case, eliminated, and the total absence of the usual noise in paying 
out a cable was really remarkable—the silence at times being such 
that the fall of a pin could have been heard. 

Of course, as the motive power was not in the cable ship, it would 
have been impossible to stop so suddenly as in a steamer, where the 
evgines can be reversed, and it was in consequence of this that every 
precaution was taken in designing the inery and arrang t 
to prevent the possibility of requiring such a sudden stcppage, and, 
indeed, except to change from hold to hold, no such necessity for 
—— at all during the laying of any of the separate lengths ever 
occurred, 

It was only common prudence, however, to have at hand the 
means of communicating quickly from the cable ship to the towing 
vessel as to easing and stopping and going on. ‘Lhis was done in 
the day time by three small hand flags, white meaning “ go on” 
or ‘all right,” blue, “ ease her,” and red, “ stop her!” At night a 
white, green, or red light was used instead of the flags. One of 
these signals was constantly displayed on the forecastle of the cable 
ship, and a similar one on the taffrail of the Zenobia, showed the 
sigual was seen and understood. 

It was further very desirable to have the means of communicating 
freely between the cable and towing ship, as to the course, tides, 
soundings, rate, and as well as to give special instructions from the 
cable ship to the towing ship when the end was about to be 
buoyed, which occurred on two occasions during the laying of the 
Gwador and Kurrachee section. To have attempted to do this by 
he old cumbersome means of flags or lanthorns would, it was felt, 
have been utterly useless. 

The system of representing the dots and dashes of the Morse 
telegraphic alphabet in the day, by a rough piece of mechanism, 
which allowed of a white dot being shown suddenly on a black 
board, aud kept there for any required period, and at night, by 
means of a light enclosed in a box, with the means of eclipsing or 
showing it at pleasure, was, therefore, experimented on between 
the Marian Moore and the Semiramis when on their passage from 
Bombay to Gwador, and found to answer so admirably that it was 
thenceforth adopted as the general means of speaking from one 
vessel to the other throughout the whole expedition. At first it 
was only used between the cable and towing ships, but the naval 
officers soon saw the value of the system, and were encnanted with 
it, aud each began in the most persevering way to study the Morse 
alphabet. As several officers succeeded in learning to “ read” and 
“send” very creditably, it was used as a general means of com- 
municating between the ships when at anchor, and, indeed, when 
the Zenubia, Assaye, Amber Witob, and Scinde were laying in Gwador 
Gay before laying the Gwador and Kurrachee section, lights might 
be seen flashing away from three of the ships at a time. 

The saving of time and labour to boats and boats’ crews is sufficient 
alone to recommend the system to general use at sea. 

With regard to the navy it would, of course, be invaluable; but, 
true to their principles, it is not likely that that very cautious con- 
servative body, the Lords of the Admiralty, will adopt it until it 
has been at least ten years in use by the mercantile marine, Lloyds, &c. 

But, although there is not much hope of its being formally intro- 
duced by the Admiralty into the royal navy, there is some chance 
of its being brought in a less formal manner to the notice of naval 
oflicers generally, as Commander Bradshaw, R.N. (commander of 
H.M.S. Severn), who accompanied the expedition as principal 
surveyor, bas learnt to “send” perfectly, and has flashed many a 
joke from the Zenobia to his friends in the cable ships. 

(To be continued.) 








AMERICAN _Manuracrurss.—Mr. William B. Leonard, who died 
recenily in New York, went from Ireland early in the present cen- 
tury. sie dug the foundations of his first mill with his own hands, 
but it was burnt by our troops in 1812, He was afterwards thirty- 
eight years manager of the Matteawan Works, and for a long time 


President of the American Institute. 





TRIAL OF STEAM FIRE ENGINES IN HOLLAND. 


Tue Industrial Society of the Netherlands held their eighty- 
seventh annual general meeting at Middleburg, in the province of 
Zealand, on the 12th inst. and following days. This meeting is 
always accompanied by a competitive exhibition, the subject being 
varied from time to time, at the discretion of the committee. Fire- 
extinguisbing machines and fire escapes were the articles chosen for 
this year’s competition, The invitation of the society was responded 
to by thirty-nine exhibitors from Holland, Belgium, and Eugland, 
who contributed between fifty and sixty fire engines, &c. To accom- 
modate these a shed was erected along two sides of a large field, in 
which the engines were ranged in order, as the implements are at 
our own Agricultural Society's annual shows. 

The prizes consisted of one gold medal, a number of silver 
medals, and various money prizes. ‘The jury for the adjudication of 
the prizes were as follows:— 

Messrs. Cornet, Lieutenant of the Antwerp Fire Brigade. 

J. Vertreij, city engineer, Amsterdam. 

J. P.A. + hae Professor, Rotterdam. 

Dr. F. W. C. Kricke, Engineer to the Utrecht Fire Brigade. 

W. Jenken, Superintendent of the Utrecht Fire Brigade. 

P. G. Houthuyzen, Superintendent of the Leyden Fire Brigade. 

C. Krijger, city architect, Middleburg. 

A. W. Teding Van Berkhout, of Middleburg, was secretary to the 
committee and jury. 

Although we are indebted to the Dutch for the introduction of 
fire engines into this country, yet their subsequent modifications, and 
the different requirements of the two nations, have rendered the 
English brigade hand-worked fire engines a very different machine 
to that of its Dutch compeer. The latter is usually mounted on low 
wheels, or without wheels, placed upon a truck, and is generally 
much less powerful than the English fire engines. For their size, 
the Dutch engines did their work well, and many were first-rate 
specimens of workmanship, which would have done credit to any 

nglish fireengine maker. 

The contributions from England consisted of two steam fire 
engines, one each by Shand, Mason, and Co., and Merryweather and 
Sons. The chief points to which the committee directed their 
attention, in addition to the consideration of cost aud weight, were 
rapidity of raising and generating steam, facility of drawing water, 
volume thrown, distance to which it was projected with the least 
amount of loss, simplicity, accessibility, and Sarability of parts. The 
quantity of water delivered to each engine to be measured. 

The engines drew their water from a canal running along one 
side of the field; a mast, 108ft. in height, was erected, and a canvas 
hood, 7ft. in diameter, was placed to receive the water from the jet 


pipe, and conduct it into a large measured tank. A horizontal 
distance of over 200ft. was also staked out. 

Tuesday, the 12th inst., was the day for preliminary trials, when 
the two steam fire engine exhibitors were allowed to work their 
engines in any way they might think fit, without interference by 


the jury. Lots were cast to decide who was to begin the lot 
falling to Shand, Mason, and Co... The be Was filled with cold 
water, and within nine minutes from li i@ the fire a lin. jet 





was issuing from the branch pipe; this very shortly changed 
to 1jin., without stopping the engine, and that to 1jin. © Two jets 
were then worked at the same time, followed by four, and ending 
with six jets working simultaneously, each of which was superior 
to the jet from the largest hand-worked fire engine on the ground. 

Merryweather and Son’s engine next got up steam, but some 
defect was found in the upper part of the boiler, from which the 
steam issued. This defect was made good during the night, and the 
engine was ready for work next morning. 

Shand, Mason, and Co., again had the lot to commence first. This 
trial, as settled by the jury, was to be one hour in duration, during 
which the hose and jet pipe were not to be changed, nor the engine 
stopped—the jet pipe to be selected by the exhibitor. Shand, 
Mason, and Co., chose one 1}in. diameter; they had water through 
the jet within eleven minutes of lighting the fire; their steam pres- 
sure did not exceed 160 lb. to the square inch, and the water pres- 
sure 1301b. But there was very little variation from these pres- 
sures, and the engine worked smoothly and regularly. 

Merryweather’s engine went through the same ordeal, and the 
makers selected the same size jet—liin. They were one minute 
longer in getting water through the branch pipe, projected it 38ft. 
less distance, and took one minute more to fill the large tank. 
‘he engine did not work regularly, and stopped twice during the 
hour’s trial. 

In the case of both engines, the vertical height from which the 
water was drawn was 8ft., and the branch pipe was 162ft. horizon- 
tally from the source of supply. The centre of the tank was a 
further horizontal distance of 41ft. 8in. from the branch pipe, and the 
centre of the receiving hood was 31ft. 5in. above the ground, or about 
40ft. vertically above the source of supply, the jet from the branch 
pipe to the hood being about 50ft. long. Shand, Mason, and Co., 
threw water 203ft. horizontally, and Merryweatber 165{t. horizon- 
tally beyond the jet pipe, or 365ft. and 327ft. respectively from the 
engine. 

As Shand, Mason, and Co.’s engine was £150 less in price, was 
very considerably lighter than the competing engine, and was much 
superior in effect under every one of the tests applied by the jury, 
there was no hesitation in awarding to it the gold medal and the first 
money prize. 
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IRON BRIDGE AT LAUNCESTON, TASMANIA. 

Tue L ton E. , of December 15th last, gave an 
extended account of an iron bridge then in progress, and since 
completed at that place, from the designs and under the directions 
of Messrs. Doyne and La Touche, engiueers. 

The bridge is a light wrought iron arch of 190ft. span, with 20ft. 
rise from the chord line to the under side, at the centre. The form 
of this arch is nearly that of a catenary curve, aud springs off cast- 
iron bed-plates, which rest upon brick abutments, let into the solid 
rock which forms the almost perpendicular sides of this chasm in 
the basaltic hills of each bank of the river. It is composed of two 
bows, 15ft. apart from centre to centre, each 4ft. deep, and 2(in. 
wide. The tops and bottoms of these b»ws are constructed of 
wrought-iron plates and angle irons, connected together by radiat- 
ing pieces of T-iron and diagonal braces of angle iron, This 
system gives great strength and rigidity, with lightness of effect. 
The roadway is laid upon a line of nearly fla: girders, resting on the 
top of thearch atthecentre, and extending totheabutments ateach end, 
but carried between these points upon vertical wrought-iron 
columns which staud on the tops of the bows, being diagonally 
braced together with angle irons, together producing open spandrils 
of great strength. The spandril bracing plays an important part in 
the principle of the structure. An arch of only 4ft. in depth and 
nearly 200ft. in length, however well constructed, is only capable 
of supporting a load when uniformly distributed over its whole 
length; a very small load placed at one point would produce change 
of form, and transmit the strains from the longitudinal lines of the 
arch to directions in which the structure is not calculated to bear 
them. ‘these spandrils are, therefore, so constructed that they 
transmit the strains produced by a load at any point to the whole 
length of the arch, and prevent it from undergoing any change of 
form. The bows, spandrils, and roadway girders are all diagonally 
braced together in every direction, and the whole structure is thus 
rendered as firm as the hull of a well-built iron ship; and, as it 
now stands in its place on the piers, it is as rigid as if it had been 
cast in one piece. The bridge is 220ft. in length on the roadway 
line, with 190ft. clear span of arch. The width of the platform 
between the handrails is 15ft., divided into a foot path of 3ft. 6in. on 
each side, and a roadway in the centre, separated from the footpaths 
by wooden guide rails. The weight of wrought iron in the bridge 
is 105 tons, or under half a ton to the foot run—the weight of 
the cast iron railing and bed plates, 15 tons. The crushing or break- 
ing strain per square inch of section, produced by the weight of the 
bridge at the centre of the arches, is two tons to the square inch ; 
but if loaded with apd as thickly as they could stand upon the 
platform, it would be about 4} tons to the square inch; while the 
ultimate crushing weight of the iron is 18 tons to the square inch. 
The strain, where the cast iron bed plates rest upon the brickwork, is 
3} tons per square foot; while the strain required to crush 
the brick work is about 2U0 tons to the square foot. The total strain 
on the end of each bow would be 75 tons only if the bridze were 
completely loaded with people. In these days—so fruitful in engi- 
neering skill—it is difficult, we apprehend, to produce a novelty in 
bridge design ; but the peculiar circumstances of this case have forced 
the engineers to adopt measures which, in sume respects, are, we 
believe. quite without precedent. There is nothing newin the principls 
of the South Esk Bridge, but the mode of erection was quite novel. 
Many flat girder bridges have been constructed on pontoons, and 
floated to the piers prepared for them; but we are led to believe 
that there is no instance on record of an arch being so 
dealt with. The height of the roadway of the bridge is 
nearly 80ft. above the bottom of the gorge; the depth of water 
is about 50ft. at high water, spring tides; and the rush of water, 
when the river is suddenly flooded by storms, is almost irresistible 
in its force. All these considerations united to make the 
construction of a scaffolding across the gorge impracticable, 
except at an enormous cost; and the engineers, therefore, decided to 
e the work together on the “floating dock” belonging to Mr. 

eedon, carry it to its place, and deposit it on the abutments with 
the fall of the tide. This difficult operation was most successfully 
completed on the 11th December. In the early part of last year, 
Mr. Doyne being about to visit England, preparatory to taking up 
his residence in the colonies, arranged with the bridge com- 
mittee that he wozld, while in England, superintend the 
construction of the iron portion of the work, and that Mr, La 
Touche should take charge of the construction of the abutments, 
approaches, &c., all of which were done without the usual interven- 











tion of contractors. The contract for the iron work was let to 
Messrs. De Bergue and Co., of Manchester, in December, 1862; it 
was shipped from London, to which it was conveyed by railway, 
in March, 1863, and was delivered in Launceston in July last, 
where it was rivetted together upon the floating centreing. 
The details of the engineer’s design, and the manner in 
which the work had to be performed at Manchester, were neces- 
sarily subservient to the means of transport. The bows were 
rivetted together in 12ft. lengths, and all the other parts in equally 
convenient lengths for shipment, in all comprising upwards of 500 
pieces, each piece comprised, on an average, of ten pieces, the whole 
fastened together by nearly 24,000 rivets. All these pieces were 
separately constructed, and set out by templates, and were never 
fitted together to test their accuracy until they were finally rivetted 
together upon the floating centreing. There at first appeared to be 
some difficulty in obtaining measurements across the gorge, no plat- 
form being constructed upon which the ordinary modes of measure- 
ment could be carried out ; yet it was necessary to obtain with absolute 
correctness the distance between the abutments, as the ironwork 
was being constructed in Manchester to the exact length deter- 
mined on, whilst the brickwork was being proceeded with, the ends 
of the bows of the arch, planed to a smooth surface, having to rest 
upon planed cast-iron rod iret laid in the brickwork at an angle 
of 67 deg. In fact, the operation cannot be better described than 
as illustrated by an intelligent observer, who said that it migit be 
considered as an immense key-stone, 190ft. in length, dropped into 
the centre of a semicircular arch of 494ft. span. This illustration 
well conveys the idea of the accuracy with which it was necessary 
to carry out every part of the operation, more especially the measure- 
ment of the distance between the abutments, which was done by 
calculation from angles taken with the theodolite from the north 
shore. The nautical operation of floating the dock with its mass of 
ironwork and centreing from the wharf where it had been put to- 
gether, was entrusted by Messrs. Doyne and La Touche to the 
harbour master, Captain ing. who je tone this part of the duty 
to their entire satisfaction. The cost of the ironwork in the yards 
at Manchester was a little over £2,000, to which has to be added the 
cost of transmission anderection, the expenditure on road approaches, 
abutments, &c., which,will raise the entire expenditure for the bridge 
when complete to about £6,500, exclusive of engineering fees. The 
funds for the construction of the work were raised by debentures, 
guaranteed by the Government, under the provisions of a special 
Act of Parliament. 





Yet More Compantes.—A prospectus has appeared of the Flint- 
shire Oil and Cannel Company, Limited, the capital of which is half 
a million, in £50 shares, of which 6,000 only are to be first issued. 
The object of the undertaking is to distil and refine oil from cannel 
procured from its own mine; and in furtherance of these objects the 
purchase has been concluded of the works of the Mineral Oil Com- 
pany, at Saltney, near Chester, and Leeswood, in Flintshire, and 
also of the freehold cannel and coal mines, works, and other pro- 

rty of the Tryddyn Oil and Coke Company, contiguous to the 

eeswood works oi the Mineral Oil Company.—A prospectus has 
been issued of the Vancouver Island and British Columbia Fishery 
aud Oil Company, with a capital of £250,000, in shares of £10, to 
establish fishing stations on the coasts of Vancouver Island and 
British Columbia. 

Nove Jrox-cuap River VesseL.— The Kahireh, built for the Vice- 
roy of Egypt, and intended for the service of the Nile, made a trial 
of her powers on Friday, in the Thames, for the inspection of 
the Lords of the Admiralty, before as on her voyage to 
Egypt. This vessel is of 348 tons burden, by Messrs. Samuda 
Brothers, with engines of 50-horse power, by Messrs. John Penn 
gud Son, is entirely cased in armour two inches thick from stem to 
stern, and reaching from the gunwale to two feet below water. She 
tas two semicircular cupolas, or shields, on deck, one forward and 
the other aft, each of which contains a long 18-pounder gun, and is 
also entirely covered with armour-plates two inches thick. Yet, 
notwithstanding all this large amount of armour protection, the 
draught of water of the craft, with her guns, stores, s, and 
provisions all on board, was something less than four feet, and the 
mean speed obtained by the vessel was nine knots per hour. The 
limited draught rendered two screws advisable, and these are 
arranged to work one under each quarter. The powers of the 
vessel were fully tested, and she was found capable of manceuvring 





perfectly, making the complete circle in 3min, 25sec. 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 


A GLANcE at the array of coughing engines and gliding implements 
tells us that the old notion of a locomotive dragging a plough at its 
tail is completely exploded, and we perceive no longer any attempt 
to embody in mechanical parts that other and more philosopbical 
idea of a locomotive delving the soil by revolving blades. Locomo- 
tives, to be sure, are to be seen pacing along the farm roads, upbill 
and downhill, and turning through awkward gateways; but these 
are either the steam-plough engines when travelling from one plot 
of work to another with their apparatus and implements forming a 
train behind, or else portable thrashing engines, like those of Messrs. 
Aveling and Co. a Moshenter, which dispense with horses in 
shifting from one farmyard to another. By the bye, this now impor- 
tant class of agricultural locomotives has been hitherto excluded 
from the prize-sheets of the society; but if there be value in ove 

ine that displ a portion of the farmer’s teams, there must 
be reason in offering a trial and a prize to another which might 
accomplish a further saving of horses and horse-keep. 


Steam tillage at present consists in a steam engine (or two of 
them) either stationary at one side or corner of the field, or else 
moving at intervals along the headland, hauling an implement by 
means of a wire rope, or a substitute for it. For the two prizes of 
£100 and £50 offered for the “ best application of steam power to 
the cultivation of the soil,” there are five sets of apparatus in com- 
petition, and the apparatus of Wednesday tested their performance 
in ordinary turnover ploughing upon a piece of two-year-old seeds. 
Mr. Fowler's 14-horse engine, with clip drum under the boiler, a 
travelling anchorage pulley at the opposite headland, and a four 
furrow balance plough (the old form of apparatus that has been so 
often peers , made some good work at a depth of six inches, the 
rate of performance being about five acres per day of ten hours, and 
the coal burnt 214 lb. per acre. The hands engaged were three men 
aud two lads. 

It will be remembered that last year both Mr. Fowler and Messrs. 
Savory introduced the system of two engines, one at each end of the 
furrow, in place of a single engine and anchored pulley, and these 
engines hauled the implement and rested alternately, coiling the 
rope upon drums, and 80 requiring only a single length of rope out 
at once. The novelty at the present meeting is the employment of 
“ turn” engines—that is, two engines placed as before, one at each 
end of the work, but both simultaneously hauling the implement. 
It is evident that if this plan succeeds it will reduce the power, 
weight, and prime cost of the engines something like one-half— 
that is, if a couple of light 7-horse engines will accomplish the 
same breadth of work per day as two heavy 14-horse engines did, 
or if a couple of still lighter 5-horse engines will execute as 
much work as two 10-horse engines did, we shall save a 
great outlay, while amazingly facilitating the transport of our 
machinery over a soft and sticky country; and those em- 
ployers of the steam plough who have had experience of apparatus 
requiring to be taken up and again set down at every time of re- 
moval from one field to another will appreciate the advantages of 
machinery which will steam out of a field within a few minutes 
after finishing work, and thrust its shares into the next field in an 
equally short time after arriving at the spot. Accordingly, Mr. 
Fowler’s second set of apparatus consists of two 7-borse engines 
(with locomotive action and steerage for travelling from place to 
place), weighing about seven tons each, placed upon opposite head- 
lands, with an endless rope passing one-half turn round each of 
the clip drums attached in the ordinary manner below the engine- 
boilers. ‘hus, both engines grip and pull the rope simultaneously, 
always exerting their power in haulage, while alternately serving as 
anchored pulleys to each other. Though the engines have but single 
cylinders, there appears to be no difficulty in starting, stopping, and 
working both together, the reversing being accomplished by’ the 
link-motion expansion gear. The peculiarity in their construc- 
tion is that the cylinder (steam-jacketed) is attached to a high steam 
dome towards the smokebox end of the ordinary tubular boiler, thus, 
without a steam-pipe, taking the steam “dry.” This, with the 
working pressure of 95 to 100 or more lbs. the square inch, and a 
high number of revolutions per minute, will account for the sur- 
prising performance of these engines, having single cylinders of 
only &}in. diameter and 12in. stroke. Driving four furrows at once, 
6lin. deepin a strong loam, these engines ploughed at the rate of 
nearly eight acres per day of ten hours, with a consumption of only 
188 lb. of coal per acre. The hands engaged were three men and 
two lads, as in the other set of apparatus. 

Messrs. Savory’s 12-horse engine is of very peculiar construction. 
Two coiling drums of large diameter and ring-shaped, without 
radial arms or centres, encompass the boiler, each being hung upon 
three pairs of friction wheels. The engine crank-shaft is placed 
horizuntally along the boiler side, passing through both drums, and 
driving each by means of a pinion gearing with internal teeth in- 
side the drum periphery. The two steam cylinders are attached to 
the fire-box, one above, the other underneath the boiler, and so 
inclined at right angles to each other that their connecting-rods lay 
hold of a single crank upon the crauk shaft before mentioned. As 
the drums alternately wind up and pay out the rope (which makes 
two or more layers of coils upon the drum), a peculiar 
to-and-fro motion of guide rollers is employed for regulat- 
ing the proper wrapping of the coils; and this is effected 
by an arrangement of levers, endless worms, and slowly 
rotating heart-shaped grooves or cams. On the opposite 
headland Messrs. Savory pass the rope round an anchorage pulle 
Mr. Fowler's plan. The plough used is that of Messrs. Howar 
The two sets of ploughs (facing each other, point to point) are not 
balanced upon a single frame, as in Mr. Fowler’s implement, but are 
upon two separate lever frames, which are supported, when out of 
work, by coiled springs, and when in work are held down to the 
main carriage frame by a catch recently introduced. By this im- 
provement the tendency of the springs and of the weight of one 
set of ploughs to lift the other set out of work is overcome. Where 
water furrows exist the four wheels of this plough enable it to pass 
over without jumping out of work, as ploughs upon a single pair of 
wheels are apt to do. But one merit of steam culture is that it 
levels ridge and furrow even on the wettest soils where it is 
adopted—four furrows at once, Zin. deep, were exceedingly well cut, 
turned, and laid, the rate of work being 5} acres per day of 10 hours, 
and the consumption of coal 320 1]b. per acre. ‘The hands engaged 
Were two men and two lads. 

In another field of old lea were two other competitors, Mr. 
Steevens and Messrs. Garrett. Mr. Steevens uses two 12-horse 
power engines, one on each headland, alternately winding and pay- 
ing out a single length of rope. The implement has two sets of 
ploughs upon separate lever frames, raised or lowered by a 
parallel motion, the carriage frame having a large pair of wheels in 
the middle, and two smaller wheels at the side. The work done on 
this occasion was broken, and inferior to former performances of the 
implement, in some degree owing to the too rapid pace at which it 
was driven. 

Messrs. Garrett used the same engines, which are of their manu- 
facture, upon Messrs. Savory’s principle. Each boiler is surrounded 
by a very broad shell , mounted upon three pairs cf friction 
wheels, the drum being of 7{[t. diameter, and holding 500 yards 
lepgth of rope with only a single layer of coils. The two steam 
cylinders are placed at right angles, one above the other below the 
boiler, as in Messrs. Savory’s other engine already alluded to, and they 
have only one crank and one pair of eccentrics. The weight of the 
engine is ten or eleven tons. essrs. Howard's four-furrow plough 
was used, making excellent work, though the pace—3} miles per 
hour and sometimes much more— was far too rapid. ‘Lhe rate of 
work was about nine acres per day of ten hours, and the consump- 
tion of coal 254 lb. per acre. The hands engaged were three men 
and one lad. 

Messrs. Howard do not enter the lists in this class, not having 
quite completed their new engines and hauling gear; and Mr. Col- 
linson Hall bas withdrawn his apparatus owing to an imperfection 


in the mechanism, the engines having been too late for ad « 








mitting of trial before the show. This is to be > seeing 


that a new principle is involved in this apparatus. Twin engines 
are employed of only five-horse power each, but worked up to 100 Ib. 
or 1201b. pressure, the weight less than four tons each, and the 
front wheels so placed that the engine can turn round in a space of 
double its own length. Instead of a wire rope Mr. Hall uses a steel 
chain, made of }-in. round bars, connected by plates and rivets, this 
passing half a turn round a polygonal drum under each boiler, It 
appears that every difficulty in the working of this chain has been 
overcome, and the inventor maintains that in the point of durability 
it is immensely superior to the wire rope. 

In the class of steam-cultivating machinery, “adapted for small 
occupations,” the competition has virtually lain between three sets 
of apparatus. Messrs, Richardson's engine, with steel boiler and 
Allen’s patent cylinder (which promises to be a great improvement 
in pom le engines), did not enter into trial; and Messrs. Coleman 
and Morton have been very unfortunate with their system of work- 
ing two implements simultaneously by one headland engine. 
Messrs. Howard use a 10-horse power double cylinder engine, sta- 
tioned at one corner of the field, and driving a windlass by a con- 
necting shaft with universal joints; the drams of the windlass 
alternately wind up and pay out their respective ropes, which pass 
round the field, the anchored pulleys being shifted as required by 
manual labour. The compensating pulley used last year maintains 
a degree of tension in the outgoing rope without sacrificing motive 
power. On Thursday the four-furrow plough made splendid work 
ata depth of seven inches, the rate being 8} acres per day of ten 
hours, and the consumption of coal 2701lb. per acre. The hands 
engaged were five men and two boys. Afterwards the same 
apparatus worked a to-and-fro cultivator with four broadshared 
tires, thoroughly well smashing up a stiff loamy lea ground Sin. or 
Yin. deep, at the rate of 14} acres per day of ten hours, with a con- 
sumption of 194 1b. of coal per acre. Mr. Fowler’s common portable 
10-horse engine, driving a separate windlass, on the same plan ex- 
hibited last year, ploughed at the rate of about ten acres per day of 
ten hours, but the most surprising performance has been that of his 
single seven-horse engine, with anchorage and three-furrow imple- 
ment, which made exceedingly fine ploughing 7in. deep, at the rate 
of 84 acres per day of ten hours, consuming only 135 1b. of coal 
per acre. And now, this little engine, working up to 100 lb. pressure, 
broke up and lightly tossed about soil to the depth of 8in. or 9in., 
at the rate of 14} acres per day of ten hours, burning only 95 lb. of 
coal per acre. 

Further testings of the several machines are in progress, but the 
general conclusion appears to be that great improvement has been 
made in the construction of details, that the work done far surpasses 
that of last year, while the power and capabilities of the smaller and 
cheaper sets of tackle rival those of the heavier and more costly. 
All this is good news for the farmer. 

If the society could pride itself upon nothing else, it can certainly 
take credit for having induced great mechanical improvements in 
farm machinery by reason of the trial tests annually or triennially 
provided. Exception may be taken to the value of hasty dynamo- 
metrical experiments upon some field implements, but undoubtedly 
the power-measuring contrivances of the consulting engineer have 
taught the exhibitors many a lesson. Astonishing differences used to 
be found between one threshing machine and another, between 
chaff engines, mils, crushers, in the amount of motive power 
wasted in the friction of the working parts; and now the same 
ordeal of exact testing is likely to give us further improvements in 
the important class of steam-tilling machinery. As the present trial 
of steam cultivators is likely to be the last for three years to come, 
the results of Monday’s private experimenting at Benton are of con- 
siderable moment. In order to determine the amount of motive 
power required to drive each set of apparatus the following plan 
was adopted. Lach engine in turn was set to haul a Fowler three- 
furrow plough up to an anchorage placed about 170 yards off, and 
then back again. In order that the friction of the gear work upon 
the engine itself, between the crank-shaft and the rope drums, 
might be included in the trial, the engine connecting-rod was 
removed from the crank shaft, and the engine fly-wheel was driven 
by a belt from an independent 14-horse enzine placed for the purpose. 
This 14-horse engine was employed to work all the sets of apparatus 
in turn, being driven at one regular speed of about 130 revolutions 
per minute, and one of Mr. Amos’s rotary dynamometers was inter- 
posed between this engine and the engine under trial, in order to 
measure and record the amount of power given out. Then as the 
same plough (taking three furrows of lvin. wide by 7in. deep), was 
used for each set of machinery, the amount of motive power consumed 
by each apparatus in performing precisely the same work was thus 
determined. It should be observed that all the sets of machinery 
had the .dvantage of the Fowler plough “slack gear,” for tightening, 
and so partially supporting the tail or following rope. Of course, the 
rope, in so short a length of farrow, was well carried by rope porters. 
The draught and strain due to Messrs. Coleman and Morton’s appa- 
ratus averaged 1,995]b; and when the elements of distance travelled 
during the observation and the time run are brought into the calcu- 
lation, the result comes out as 11}-horse power engaged. But as 
their system is to haul two implements at once, and these never in 
work towards the anchored pulley, this does not represent the true 
comparative mechanical efficiency ot their apparatus. 

Messrs. Savory’s engine, with two winding drums upon the boiler, 
was next under trial. The average draught and strain was 2,309 |b. ; 
and taking into account the distance and time, about 20}-horse 
power was engaged. 

The average draught or strain for Mr. Fowler’s single 7-horse 
engine set was 1,996 lb.; time and distance bringing the result to 
about 13}-horse power. 

Messrs. Howard’s rope does not pass directly up and down the 
field, but round anchored pulleys at the corners of the plot, which, in 
this case, was so small (probably about three acres, with the above 
170 yards length of furrow) that the length of rope did not much 
vary from that needed by the other or “ direct” system of hauling, 
and as the Fowler slack gear was used as well as Messrs. 
Howard’s own “compensation pulleys” for the same purpose, this 
trial could not truly represent the usual working of the Bedford 
apparatus. The average draught or strain was 2,409 lb. ; and, time 
and distance being reckoned, the result is about 15-horse 
power engaged. Every precaution was taken to insure a per- 
fectly fair and open testing of each set of machinery. 

Mr. Fowler has won both the first and second prizes for the “ best 
application of steam power to the cultivation of the soil,” the first 
prize for the “ best ditto adapted to small occupations,” the first 
prize for the “ best plough for steam power,” the first prize for the 
* best cultivator for steam power,” the prize for the “ best windlass” 
(for a separate engine), and a high commendation for a rope-porter. 
Messrs. Howard have obtained the second prize for the “ small occu- 
pation” apparatus, second prize for a steam plough, second prize 
for a steam cultivator, the prize for the ‘* best harrows for steam 
power,” the second prize for separate “ windlass,” a high com- 
mendation for a 2-furrow “ deep’’ plough, and two commendations 
for Norwegian steam power harrows, and a rope-porter. Messrs. 
Savory take the third prize for a “ windlass.” Messrs. Aveling and 
Porter gain the prize for the “ best rope-porter.” Messrs. Colman 
and Morton take the second prize for a ‘ rope-porter,” and a silver 
medal for the steam power “cultivator.” Mr. Steevens has a silver 
medal for his steam “ plough,” and Messrs. Garrett are highly com- 
mended for their apparatus on Savory’s principle. 





Biowrxe Down a Curr sy Gunpowper.—The non-commissioned 
officers and men of the Royal Engineers employed in making the 
necessary excavations for the demolition of tho large cliff which is 
to bedestroyed at Cuxton, near Rochester, have made considerable 
progress in the work, and the first portion of the undertaking, the 
sinking of the shafts, is now nearly completed. Each of the three 
main shafts excavated into the cliff will be sunk to a depth of about 
60ft., and from the base of each will be driven the galleries to receive 


the charges of powder. About 2,000 lb, weight of wder will 
be used fn the destraction of the elif. atte 





WILSON AND IMRAY’S PRESSES. 


Tus invention, by Edward B. Wilson, and John Imray, the latter 
of Westminster Bridge-road, Lambeth, relates to certain construc- 
tions and arrangements of presses for pressing metals and other 
substances, whereby a moderate pressure, or a blow, if required, 
may be brought to act upon the substance or surface to be pressed, 
which is followed up by a more powerful pressure. 

According to one mode of carrying out this invention, it is 
proposed to combine a steam cylinder with a hydraulic press, 
the ram of which press is fixed, while the cylinder is moveable 
and connected by means of slide rods with a cross head on the 
piston rod of the steam cylinder. The interior of the hydraulic 
cylinder is connected, by suitable pipes or passages, with a cistern 
containing liquid, and with a set of force pumps, the communication 
between the hydraulic cylinder and the cistern being opened or 
closed by a cock or valve, while the pumps will always remain 
in communication with the cylinder. In commencing to use 
this combined press, the cock or valve above referred to is opened, 
and the hydraulic cylinder is then lifted by the action of the steam 
cylinder, the liquid in the hydraulic cylinder escaping into the 
cistern, When the article has been adjusted for receiving pressure 
the hydraulic cylinder is made to descend, either by its own gravity 
or by the action of the steam cylinder combined therewith, the 
liquid filling the hydraulic cylinder as it descends ; the cock or valve 
is then closed, and the pumps complete the pressure. 

According to another arrangement of press it is proposed to com- 
bine with the steam and hydraulic cylinders toggle or knee joints, 
worked by a separate and independent steam cylinder or cylinders 
in substitution for the force pumps of the hydraulic press refe 
to in the arrangement first described. These toggle joints are 
connected at one end to the hydraulic cylinder or to a frame attached 
thereto, and at the other end to a sliding block, which imparis the 
desired pressure, The steam cylinder or cylinders which work 
the toggle joints are carried upon a movable frame, 80 
as to riso and fall with the hydraulic cylinder and pressing block. 
In this press the whole of the pressure is given by means of the 
toggle joints, the hydraulic cylinder serving as a moveable or self- 
adjusting resisting bearing; the liquid from the cistern entering the 
hydraulic cylinder and keeping the same filled in proportion as the 
compression of the article proceeds. A safety valve is adapted to 
the hydraulic cylinder to prevent the escape of the liquid therefrom 
duriug the application of the pressure, except when such pressure 
exceeds that under which the toggle joints are capable of acting. 
To facilitate the introduction of heavy articles into these presses, 
trucks or carriages may be employed running on rails or trams on 
the bed of the press; or, if preferred, a revolving bed or turntable 
may be adapted to the press, upon which the articles can be adjusted 
carefully and then turned under the press. The presses, herein- 
before described, may be worked either vértically, horizontally, or 
at any convenient angle, and may be provided with two or more 
sets of steam and hydraulic cylinders if desired. 

Fig. 1 represents a vertical section of a press constructed accord- 
ing to the invention. 

a is a fixed lower frame or be’, supporti: « a block, anvil,- or 
lower mould a'; 6 is a fixed upper framing, hollowed iaternally to 
form a cistern, and supporting @ steam cylinder ¢; the piston rod of 
this cylinder has a crosshead and two side rods d, d, suspending a 
hydraulic cylinder e, to the bottom of which is attached a vertically 
sliding frame /, fitted with a striker block or upper mould, The 
ram e' of the hydraulic cylinder is fixed to the upper framing 
b, and is tubular; g is a valve box having a passage g!' 
communicating with the interior of the ram e', and a passage 
g*, communicating with the cistern in }; a valve 0b! is in- 
terposed between these passages, and kept down by a weighted 
lever, or other suitable means, like a safety valve. Another pas- 
sage g* forms a communication betWeen the va've box g and the 
discharge pipe from a set of force pumps situated in any convenient 
place, and worked by any suitable power; y* is a passage of com- 
munication from the cistern in b, to the suction pipe of the same 
pumps. Although the side rods d, d, are represented as broken off 
they are not really so, but pass directly down, the vaive box 
and passages being arranged so a8 to clear them ey The 
force pumps being put in actio& draw water or other liquid by the 
passage gt from the cistern b, and force it through the passage g*, 
into the valve box g, and thence when the valve is kept down by the 
passage g' into the bydraulic py é, or, if the valve bea raised, 
the liquid passes by the channel g* into the cistern 0; the pressure 
produced in the cylinder e being regulated by the load on the valve 
ing. In working the apparatus the valve is lifted, so that the liquid 
is free to pass into the cistern 6 without increasing the pressure in 
the qlieter e. Steam is admitted by a suitable cock, valve, or 
slide under the piston of the steam cylinder c, and the piston, 
crosshead, and side rods d, d, being thus caused to rise, lift the 
frame / and its mould /!, and also the hydraulic cylinder e, the liquid 
contained in it passing through the valve box g, into the cistern b. 
By the lifting of the frame f and mould /' space is afforded for 

lacing any object to be pressed upon the block a', The steam 
is then cut off and alowed to escape from the under side of the 
piston in the cylinder c, and if required admitted to the upper side, 
so that the hydraulic cylinder descends and brings the mould or 


| upper block 7! to bear on the object to be pressed, the liquid flowing 


freely through the valve box from the cistern } into the og 
cylinder e. The valve in g is then to be loaded down, and the force 
pumps continuing in action the hydraulic cylinder and mould 7! are 
caused to press upon the object laid on a! for such time as may be 
desirable, after which, the valve in g being again raised, the opera- 
tion is repeated. As the whole strain of the pressure is thus 
exerted between the bottom frame a and the upper frame 0}, those 
two parts are tied firmly together by side framing or bars, which 
are not indicated on the drawing, in order to avoid confusion of 
parts, and which serve also to guide the vertical ascent and descent 
of the bydraulic cylinder e and the frame f attached thereto. 

Fig. 2 represents a vertical section, and Fig. 3 an elevation of a 
press, arranged so as to dispense with the force pump. 

a is the bed, and b is the top frame tied together by the 
bars b', b', or by any other suitable framing. a' is the lower block, 
anvil, or mould, mounted on the bed a. The upper frame d is 
hollowed internally, to forma cistern, as already described. c isa 
steam cylinder, with piston, crosshead, and side rods d, d, attached 
to abydraulic cylinder e, fitted with a tubular ram e', the interior of 
which communicates with the cistern in 6, by a valve box g, fitted 
with two valves v,v', the lower one», of which is free to open, so a8 
to give passage to liquid upwards, but closes against its passage 
downwards. The upper valve v' opens in the same way, but is 
counected to a lever by which it can either be preesed down or 
raised. /is a sliding frame attached to the bottom of the hydraulic 
cylinder e, and A, h, are two horizontal steam cylinders fixed thereto, 
or there might be only one, but two are represented as a more 
symmetrical arrangement. The piston rods of the cylinders are 
rigidly connected together, and at their junction are jointed to 
end of a lever or levers k, the lower end of which is jointed to a 
sliding frame J, working on suitable guides, to which frame is 
attached an upper mould or block J. m, m, are two levers or links 
jointed to the frame /, and to the centre of the levers & and n, n, are 
two other links, jointed to the frame /, and to the centre of 
levers &. The levers & and the links m and m may be 
increased in number side by side according as greater strength is 
required, forming a system of toggle joint put in action by the steam 
cylinders A, 4, which being fitted with suitable cocks, slides, or 
valves, may be worked by hand or rendered self -acting by apparatus 
such as is usually employed in steam hammers, As these steam 
cylinders, h, A, are also intended to rise or descend vertically, the 
steam pipes communicating with them are fitted with trunion or 
telescopic joints or have flexible parts to permit of their movement 
without escape of steam. For working the comes the up 
valve in g being unloaded and steam admitted under the piston of c, 
the hydraulic cylinder e, with its bottom frame 7; steam cylinders A, 

gle joints &, m, n, and lower sli frame J, and block @, are all 
raled 20 08 10 give space for the object to be pressed 
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upon the lower block a', the liquid in the meanwhile escaping 
from the hydraulic cylinder e through the middle passage 
of the valve box g, into the cistern in b. When the object 
to be pressed has been placed on a!, the steam is cut off and 
allowed to escape from the lower side of the piston in ¢, and if 
required steam is admitted above the piston. At the same time the 
upper valve in g is loaded, and the pistons of the steam cylin- 
ders h, h, are put in reciprocating motion by the admission of steam. 
The cylinder e and parts attached to it then descend so as to bring 
the upper block or mould J, to bear on the object to be pressed, and 
liquid flows from the cistern }, through the outer passage p, of the 
valve hose g, and past the lower valve to supply the cylinder e, 
during its descent, The reciprocating movements of the pistons in 
h, h, causing the toggle joints to vibrate from side to side, alternately 
shorten and lengthen the distance between the frames f and /. When 
this distance is shortened the frame /, with the hydraulic cylinder e, 
descends, and liquid flowing into the latter from the cistern, and 
being prevented from returning by the valves in 9, acts as a ratchet 
to prevent the subsequent ascent of the cylinder, wnen the distance 


faces of rand s. By this arrangement the upward stroke of the 
piston gradually causes r to approach s until the toggle joints attain 
their central position, and thus —— the rivet ; the remaining half 
of the stroke, which by suitable arrangement of the steam valve 
may be effected by the expansion of the steam in the cylinder, 
causes r to recede from s, and thus gives room for moving the plates 
and introducing a fresh rivet. The down stroke of the piston per- 
forms the same operation, and so on repeatedly. 

Fig. 5 represents a section of an apparatus in which the toggle 
joints worked br steam areapplied for small forgings or like purposes ; 
tis the steam cylinder; u, the toggle joints; v, a sliding frame, 
mould, die, or bottom tool; w, a mould, die, or top tool, also made to 
slide, and connected with a screw 2, working in a nut fixed in the 
framing, which has a wheel or handle, so that it can turned by hand. 
The object to be forged er pressed being introduced between v and 
w, and the steam piston and toggle joints being put in reciprocating 
motion by the admission of steam, the screw z is gradually turned 
by hand, so as to depress the top mould, tool or die w, as 
the object between w and v gradually yields to the successive 
brought upon it. It will be observed that the mode of 





between fand / is again increased by the toggle joints g to 
their central position. Such i of dist is therefore 
attained only by the downward movements of tbe frame J, and the 
mould or block /', bearing on the object to be pressed. The upper 
valve in g is loaded to the pressure required to be exerted, but such 
pressure should never be so great as to prevent the toggle joints 
passing their central position, which they are permitted to do when 
the object between / and /' is incapable of further compression by a 
portion of the liquid passing out of the cylinder J, and past the loaded 
valve into the cistern 5, and thus permitting the cylinder to rise pro- 
portionally to the escape. 

In this, as well as in the apparatus represented in \ig. 1, it is 
preferred to make the ram fixed and the hydraulic cylinder movable, 
and to form the top of the cylinder like a cup or basin, 
as shown, because there is thus obtained the advantage of 
the weight of the cylinder in downward pressure. The 
running down of liquid, which might occur from leakage at the 
collar of the ram if the cylinder were inverted, isavoided, and 
in the event of any leakage actually taking place, the liquid 
that escapes is retained in the basin, and on the subsequent descent 
of the cylinder is forced back into it by the atmospheric pressure. 
When the objects to be pressed are large and heavy they are 
mounted on trucks, and suitable rails or trams are laid on either side 
of the bottom frame a, aud they are wheeled into their position for 
receiving the pressure. Or when numerous objects of the same kind 
have to be brought successively under the pressure, it is found con- 
venient to mount a turntable, marked by dotted lines o in Fig. 3, 
on one of the side bars of the apparatus, as on a vertical axis, and 
putting thereon the required moulds or dies, along with the ob- 
_ to be pressed, turn them successively under the pressing 

rame by the rotation of the turntable. In cases where only mode- 
rate pressure is required, as in rivetting, forging small pieces, or 
similar operations, it is found convenient to apply the system of 
toggle joints worked by steam cylinders as above described without 
the hydraulic press, 

Fig. 4 represents a section of a rivettin apparatus 
arranged in this manner; p is a steam cylinder fitted 
with suitable cock, valves, or slide, for alternately admit- 
ting steam above and below the piston; g is a system 
of toggle joints worked as above described by the piston rod; r is a 
slide, and s a fixed die, A gap is formed in the framing, so that 
plates to be rivetted can be suspended with the rivet between the 








acting directly on the toggle joints, described with reference to 
Figs. 2, 3, 4, and 5, by the piston rod of a steam cylinder, avoids the 
necessity for any guide or connecting rod to the piston, the system 
of joints constituting in itself a species of parallel motion, and 
guiding the piston rod in a right line. 





Tue Report on Dockyarps.—The second and final report of the 
select committee on dockyards was laid on the table on Friday; 
and, though it has not yet been printed, the general tenor of the 
evidence, and the line of examination pursued, render it not very 
difficuit to anticipate its principal recommendations. The chief 
subject of consideration as to dockyard accommodation in the 
United Kingdom was the expediency of constructing naval docks at 
Cork, or rather at Queenstown, which has engaged the attention of 
successive Governments without anything having as yet been done. 
There being a small naval establishment at Hawlbowlive, the Spit 
Bank was suggested as an eligible site for docks, and it was pointed 
out to the committee that the establishment of convicts at Spike 
Island would facilitate the work. There were two other sugges- 
tions made; one was to construct a dock at Marino, about two miles 
higher 3 the harbour, the other to deepen one or more of the private 
docks at Passage, by arrangement with the proprietors. The fact that 
these docks are fully occupied by the private trade renders it probable 
that this last proposition will not be relied upon, and that the report 
will be found to recommend the construction of naval docks 
either at Hawlbowline or Marino. The former offers superior ad- 
vantages in some respocts, as being nearer to the sea, and contiguous 
to the existing naval establishment; and it will be for the Govern- 
ment to consider how far these are counterbalanced by its somewhat 
exposed situation, in a military point of view. In dealing with the 
question of naval stations abroad, tho case of Malta first claimed 
attention, there being a conflict of evidence as to the comparative 
eligibility of different sites, and the fact that contracts had already 

n made, complicating the decision upon a question which tue 
cession of the Ionian Islands to Greece has rendered more important 
than ever. It is probable that the report will not recommend the 
disturbance of any arrangements entered into, the evidence being 
opposed to such a step. The most important question with regard 
to foreign stations was, whether d should be constructed at 
any spot on the North American and West India stations, where 
there is at present no accommodation for ships of war whatever. 
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Halifax, Bermuda, and Jamaica, were each suggested by witnesses, 
and it is probable that the report will merely set forth the com- 
parative advantages and disadvantages of the several localities 
recommended, without expressing any opinion in favour of either. 
As regards the other places at which some of the witnesses thought 
naval docks might formed with advantage, as Singapore and 
Vancouver’s Island, we have reason to believe that the report 
recommends the adoption of a plan similar to that being carried out 
at Hongkong, where an advance has been made to — parties 
who are constructing a dock there, on condition of its being of 
certain dimensions and at all times at the disposal of her Majesty’s 
ships.—Liverpool Albion. 

Great Maritime CanaL IN Itaty.—(From our Correspondent.)— 
The works of a maritime canal from Ostia to Rome have been let to 
a Belgian company. The cost is estimated at £1,280,000. As 
another indication of the progress at which the Pontifical Govern- 
ment is aiming, I may note that it is about to make a sensible 
reduction in its postal tariff, which is too high as compared with 
other European countries. 

ABERDARE.—The coal trade of this valley is somewhat slower 
than it has been. At Swansea there have been but few vessels for 
tke past fortnight or so, and the pits in the upper portion of this 
valley have suffered accordingly. The ironworks of this district are 
still progressing with their wonted regularity, a scarcity of puddlers 
being the greatest cause of complaint. There is now no doubt of 
the correctness of the statement made by us a fortnight or 
so ago, relating to the sale of the Aberaman Ironworks. £10,000 
has been paid down by way of sealing the bargain, but who 
the purchasers are remains up to now a profound secret. The 
following may be considered one of the most important pieces of 
intelligence communicated from this valley for many years past :— 
Two or three years ago one of the landowners of the Llwydcoed 
estate, which consists of extensive farms, with about 100 houses, 
three of the most successfully worked blast furnaces in the princi- 
pality, with all their dependencies in the shape of coke ovens, 
engines, fitting shops, &c., together witha valuable field of minerals, 
offered her interest in the same for sale. ‘his was at once 
purchased by the Aberdare Iron Company, the spirited lessees (of 
whom Mr. Richard Fothergill is the principal and managing 
partner), who thus became possessed of a third share of the tfree- 
hold. A short time ago Mr. Fothergill, taking into consideration 
the brief time which the lease had to run—about five years 
only—resolved upon buying up the whole of the freehold. 
Negotiations were accordingly opened with this view, and we 
are glad to learn that the purchase has now been effected, and 
all the necessary arrangements have been finally closed. The sus- 
pense and anxiety necessarily attenditg the renewal of an important 
Jease have thus been avoided by the enterprise of those princely 
ironmasters, and the thousands of good people whose commercial 
and industrial welfare so largely depend upon the carrying on of 
the Llwydcoed Works have been spared the pain and anxiety 
which they bave so recently seen many of their neighbours in an 
adjoining valley subjected to. Looking at the fact that the 
Aberdare Iron Company have now become possessed of the whole 
of the freehold, and judging from the vigour and enterprise which 
have hitherto characterised the management of these important 
works, we may reasonably anticipate a prosperous future for the 
locality in which they are situated. Of course, it will be understood 
that this establishment will be carried on as heretofore in conjupe- 
tion with the other extensive works by the Aberdare Iron 
Company.— Colliery Guardian, 
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TO CORRESPONDENTS. 


Notice.—A SprEciAL Eprt1ion of THE ENGINEER is 
published for FoRe1GN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

T. A. S.—Barlow’s rules are reckoned trustworthy. 

C. E. O.—Air vessels on the suction side of your pump will do much good. 


T. A. (Deptford).— You had best apply at Messrs. Spon’s, Bucklersbury. 
R. W. J.—Purchase ‘‘ Hughes on Waterworks” in Weale’s Rudimentary 


Series. 
H. 8. C.—Please make your inquiries at any respectable gunpowder mer- 


nt’s. 

DRAUGHTSMAN (N. B.)—There is no settled course of examination for naval 
engineers. 

Asax.—The “‘ prospects of mechanical engineers at the present day" are very 
encouraging. - 

J. G. (Greenwich).—Your screw-cutting card will be convenient to those who 
have no other guide, 

J. G. (Kirkstall).—Lenoir’s gas engine patent is in the name of J. H. Johnson, 
No. 335, for the year 1860. 

T. P.8. Less than 1} cubic inches of water, at ordinary temperature, should 
cool 1 cubic foot of air from 400 deg. to 200 deg. 

CoMMUNICATOR (Gosport).— Many hundreds have been patented, and all are 
worthless in comparison with well known and simpler means. F 
H. C. (West Hartlepool).— We know of no journal called the “ Practical 

Mechanics’ Magazine.” Your plan is needlessly complicated. 

A. B. C. (Grantham).—Your question is one for a solicitor, Have you any 
evidence of the agreement you describe? if not, you have no case. P 
Messrs. “C. O. Smita” and “S, E. Kina,” by identifying themselves, will 

remove our suspicion that they are near relatives of ‘* Mrs. Harris. 

W. T. H. C.—The only useful opinion you can have of such an arrangement 
is one formed after it has been fairly tried. We should not risk much on the 
trial, but it may turn out weil. 

M. A.—Study the steam engine, its general principles, and how to work and 
repair it ; this, and a little handiness at book-keeping and sketching, may 
procure for you a position as third assistant engineer in the navy. R 

AN OLD Susscarwer (Bury).—There is no “work” published on the Hot Air 
Engine, although thereare many patent specifications besides several papers 
read at the Institution of Civil Engineers (in England and Scotland). 

ManaGEr.—ZJf the rising main and suction are of the size of the pump they 
should be sufficiently large. The theoretical power required would 
5-horse power, but not less than twice this should be provided. The delwery 
should be 260 gallons per minute. a da . 

W. S. K. (Manchester).— When the press and the pipe communicating with 
the gauge are once full, the slight ** current” (if it deserve to be called one) 
necessary to follow up the indicating plunger would be so little that the loss 
of head wouid probably be nearer the xmdqnth part of 1 per. cent than 
20 per cent. of the whole effect of the press. If the valve be allowed to blow 
off freely there may be a current, but the pipe is seldom of a length to make 
much difference on this account. 





SIEMENS’ REGENERATIVE FURNACES. 
(To the Bditor of the Engineer.) 

S1r,—The erroneous statement of the Stockton and Hartlepool Mercvry 
respecting my furnaces having found its way into your journal, I request 
the favour of your inserting also the d contradiction, which ap- 

in the same, emanating as it does from the best possible source. 

3, Great George-street, W C. W. SIEMENS. 

20th July, 1864. 
From the Stockton and Hartlepool Mercury of the 13th July, 1864. 
SIEMENS’ REGENERATIVE GAS FURNACE. 
(To the Bditor of the Mercury.) 

Sir,—Your paper of last Wednesday contains a notice respecting Mr. 
Siemens’ Regenerative Gas Furnace, under the heading, “ Furnace Gases 
Utilised,” which requires some correction, You say the system has failed, 
both at Elswick and at my works, though it is successful in districts where 
a poorer fuel isin use. Allow me to state that, although we met with some 
difficulty at the outset in converting the binding fuel of this neighbourhood 
into gas of the proper quality, we have now fully succeeded in using even 
duff for that purpose. Hitherto, only coal of a superior quality has been 
used for furnace work ; therefore, in this particular alone, Mr. Siemens’ 
furnace must prove of great utility in this neighbourhood. I am informed 
Sir William Armstrong and Co.’s furnace is now in successful operation. 
Requesting that you will favour me by inserting this in your next impres- 
sion, I remain, Sir, your obedient servant, J. W. RicHagpson, 

Middleton, 8th July, 1864, 





ter, S.W., 





THE HYDRAULIC TEST FOR BOILERS. 
(To the Editor of The Engineer.) 

Sir,—I am afraid the subject of testing locomotive boilers by the hydrau- 
lic press has not met with proper attention, nor been duly appreciated. 
Our locomotive superintendent, Wm. Bouch, has taken it up in earnest, 
and tested 60 engines, our entire stock being 150. One of the earliest burst 
at about 200 Ib. 

I herewith send yous drawing, and regret I did not do so earlier. It is 
the only one that gave way. 

We work up to 12¢ lb., and test to about 200 Ib. 
overdoing the testing pressure. 

Stockton and Darlington Railway Company. Engineer's 

Office, Darlington, July llth, 1834. 

N.B.—The plates were not of the first class. We tried local make fora 
few engines, but gave them up after the bursting here shown, and replaced 
these boilers with Low Moor plates. , 


I have a great dread of 
Joun Dixon. 


Tas ENGrneer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 
» — be taken, an extra charge of two shillings and sixpence per annum 
wi made, 
THE ENGINEER is registered for transmission abroad. 
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THE MOTION OF LOCOMOTIVE ENGINES. 

THE nature of the advancing or receding motion of a 
locomotive engine upon the rails is less simple than at first 
sight appears. It is customary to regard the motions of a 
locomotive engine exactly as if it were fixed, and turned 
its wheels upon a definite centre. But however the 
respective results may correspond, the action of the two 
classes of engines requires a different mode of investigation. 
So far as the transmission of the steam pressure on the 
pistons is concerned, the driving wheels, if acted on by no 
other force than that transmitted through the connecting 
rod, and although the engine was in forward gear, would 
be rolled backward when the crank was below the axle, 
and drawn forward only while the piston was moving away 
from the axle. If the axle were free to move horizontally 
in the axle guards, it would thus visibly move from one side 
to the other at each half revolution, and, although the effect is 
unseen, the pressure within the axle boxes does thus act alter- 
nately in opposite directions at each revolution. If, again, 
the connecting rods, instead of acting upon crank pins 
within the engine, exerted their force inst immovable 


points external to it, the whole body of the engine would 
be pressed forward on one stroke, and backward on the 
other, and, in each case, with the full pressure acting upon 
the front and back cylinder covers respectively. 

_ The driving wheel may be, and indeed must be, con- 
sidered as a lever, the fulerum of which is on the rail. In 
order to deal with exact quantities let us suppose the dia- 





meter of the wheel to be 6ft. and the length of stroke 2ft. 


When, in forward gear, the crank pin is below the axle, 
the whole pressure of the steam, transmitted from the 
piston, will be first exerted upon the crank, and thus upon 
the axle, tending to press it backward, with a force 


inversely as its distance, compared with that of the crank, | 


from the rail. In this case,the crank is 2ft. from the rail 
(the common fulcrum of progressive motion), and the axle 
is 3ft. Thus theaxle will be pressed backward with a force 
as 2: 3, or two-thirds that upon the piston. Were the wheel 
otherwise disconnected from the engine it would at first be 
rolled bodily backwards, and with the force first estimated. 
But being embraced by the axle boxes, the axle is acted upon 
directly by the whole forward pressure of the steam upon 
the front cylinder cover, and thus the wheel must move 
forward with a force equal to the difference of the two 
already considered. It is needless to say that it will be 
moved forward with a force of 1 —3= 4 that acting upon 
the piston. We may now look at the crank when placed 
above the axle, the position in which it is occasionally sup- 
, by those fresh in the matter, that the engine moves 
forward with greatest force. Still considering the rail as 
the fulcrum, and the engine in forw gear, the 
pressure exerted upon the piston tends to draw 
the axle forward with a force as much greater 
than that upon the crank pin as the latter is 
further above the rail than the axle. In this case the force 
at the axle is to that at the crank pin as 4 : 3, or one-third 
ater than that at the crank. But from this is to be 
educted the full backward pressure against the back cover, 
leaving the nett progressive force one-third of the pressure 
upon the piston, or exactly the same as when the crank 
was below the axle. We have here considered but one of 
the two pistons, but the mode of action is necessarily the 
same for both, and it is easy to allow for their alternate 
effect. It is not, of course, to be supposed that the con- 
stant progressive effect, in the particular case assumed, will 
be one-third of the full pressure - the piston. This is 
only the case when the crank is at right angles, 
or nearly so, to the centre line (or prolonged axis of the 
iston rod), and when, therefore, it is acting with its full 
everage. When the crank is in the same line as the 
piston rod, the engine receives no progressive force, as the 
opposite and equal ee upon the piston and cylinder 
head are transmitted with the same leverage to the axle. 
With a driving wheel of a diameter equal to three times 
the length of the stroke, as in the case alread 
supposed, the mean Oe emp force of the engine will 
(irrespective of friction) be as much less than one-third the 
pressure on the piston as twice the length of the stroke is 
less than the circumference of the circle described by the 
centre of the crank pin. This circumference is necessarily 
1570795 times the length of the double stroke, and as the 
piston only acquires the full velocity of the crank pin at two 
points in each revolution, the highest speed of the piston 
will be, say, 1°57 times its mean speed. Thus with 
our 6ft. wheel and 2ft. stroke, at 60 miles an hour, 
the mean velocity of the piston would be 1,120ft. 
r minute, its range of velocity at each stroke 
eing from oe | to 1,120 x 1:570795 = 1,760ft. per 
minute. This consideration is often overlooked by those 
who treat of the influence and practicability of high 
piston speed, the latter being almost invariably taken at 
its mean rate over the whole stroke, whereas its maximum 
rate, near the middle of the stroke, is always greater than 
the mean rate, in the proportion of 22 to 14 nearly. The 
maximum rate of motion may be directly inferred trom the 
ratio of the half-circumference to the diameter of the 
crank pin path, or, in the case of a locomotive engine 
it may be taken directly from the wheel, considered 
as a lever turning on the rail. With the 6ft. wheel 
and 1ft. crank, at 60 miles an hour, the crank, when 
exactly above the axle, will be moving through space at 
the rate of 45280ft. per minute, or 1,760ft. per minute 
faster than the axle, while, when the crank is exactly below 
the axle, it will be moving through space with a velocity 
of 25280, or 1,760ft. per minute less than that of the axle 
—in either case with a velocity of 1,760ft. per minute, as 
referred to an axle in fixed bearings. 


By this mode of investigating the motion of locomotive 
engines, the action of counterweights may be better under- 
stood than when referred, as is usual, to wheels revolving 
in fixed bearings. The practical effect is undoubtedly the 
same, but it is not so easy to understand the effect of 
counterweight in a rolling wheel, except it be treated as a 
lever turning at one end upon the rail. The difficulty is, 
apparently, increased by a very simple experiment. Toa 
wheel with a rim of uniform section, and already in perfect 
balance, apply a heavy counterweight at one side and just 
within the rim. Place this wheel upon a level surface 
and with the weight at the bottom. It is then easy to 
rock the wheel to and fro. But if the counterweight be 
turned to the top the effort necessary for rolling will then 
be unmistakably greater. Now, one is at first tempted to 
argue that, as the same weight had comparatively little 
momentum while at the bottom of the wheel, but a com- 
paratively great momentum when placed at the top there- 
fore, equal weights at opposite points in the rim cannot 
properly balance each other. Nor indeed, if the wheel 
were rolled forward simply as a hoop, without connection 
with a carriage, could the opposite weights balance each 
other, and, if heavy, they would cause visible irregu- 
larity of onward motion. But, as soon as the wheel 
is connected by its axle to an engine within which 
the power for rolling it is exerted, the onward 
motion becomes regular, Taking the 6ft. wheel and 
lft. crank, at sixty miles an hour, the crank pin, 
when below the axle, will be moving through space (or 
with reference to the surface of the ground beneath the 
rails) ata rate of 1,760ft. per minute less than that of the 
axle. So far as the “momentum of the reciprocating 
parts” is here concerned, the axle may be considered as 
forcing its way forward in opposition to their inertia. 
The virtual effect is to hold the engine back with a force 
equal to the momentum of the reciprocating parts acting 
through the leverage of the cranks at the same effective 
velocity upon a wheel turning within fixed bearings. When 





the crank rises above the axle the wheel will be accelerated 
in the same ratio by the momentum in question. And as 
the crank on opposite sides of the axle is capable of pro- 
ducing opposite and equal effects, it necessarily follows that, 
so far as the fore and aft motion is concerned, a counter- 
weight, exactly balancing the weight of the reciprocating 
parts when at rest, will insure the steady onward p 

of the engine. This is irrespective of the centrifugal force 
which the counterweight expends upon the rail, and which 
is so destructive to tyres, 

The manner, however, in which the reci rocating parts 
communicate their momentum to the mass of the engine has 
yet to be considered. In the first half of each stroke the 
velocity of the piston is constantly increasing, and in the 
last half as constant] diminishing. Now while the 
speed of the piston is boine accelerated it is clear that it 
cannot, through any momentum of its own, move the 
wheel faster than it is already moving under the influence 
of the steam alone, and hence can cause no jerk in either 
direction. No expenditure of the momentum of the re- 
ciprocating parts can commence until they have attained 
their maxinum velocity, which is 1°57 times their mean 
velocity, and which time practically corresponds to half 
stroke of the piston. It is then, if at all, that any dis- 
turbance due to unbalanced momentum must commence. 
But it must not be forgotten that, as the reciprocating 
parts, by their inertia, oppose a certain resistance to motion, 
the steam, in this case, is meanwhile acting upon the cylinder 
cover to push the engine bodily backward. Ifwecan suppose 
a piston, rods, &c., of 50 tons weight, while that of the other 
parts of the engine was but 25 tons, it is clear that, before 
the former could be got into motion the “engine” would 
be pushed bodily backward when taking steam under the 
back cylinder cover, or bodily forward when taking steam 
under the front cover. On the last half of each stroke, the 
momentum of the reciprocating parts is expended upon the 
engine in addition to any consideration of the pressure 
upon either the piston or cylinder cover. Lead or compres- 
sion, or both, may improve the working of the engine by 
anticipating the effect of diametrical play in the axle 
brasses, &c., butneither lead nor compression can remove the 
influence of the unbalanced momentum of the piston rods, 
&e. While the velocity of the piston is increasing, from 
the begiuning of the stroke to mid-stroke, the cylinder 
cover pressure will have the advan over the piston 
pressure, while during the last half of the stroke the piston 
will have the advantage over the cylinder cover. The 
maximum velocity of the piston in express engines is often 
upwards of 20ft. per second, the mean s being, say, 
800ft. per minute, and it should be borne in mind that, at 
this velocity, the force stored up in the piston and its 
appendages would alone raise them vertically 6ft. 3in. in 
the air, a force necessarily equal to what would be ex- 
— on their striking an anvil after falling from that 

eight. The conclusion is that proper couuterweights 
properly placed are indispensable to the steadiness of loco- 
motives, 

THE CORROSION OF BOILERS. 

NEARLY all of the large number of boiler explosions the 
causes of which are annually investigated by the engineers 
of the Manchester and Midland Boiler Associations are 
clearly found to have occurred in consequence of either 
internal or external corrosion. In the case of locomotive 
boilers—and they are now exploding sufficiently often to 
cause considerable anxiety—“ furrowing,” along a seam of 
rivets, or rather under the line of an overlap, is found to be 
the usual malady. In many boilers, especially on those 
lines where the hydraulie test is regularly applied, “ fur- 
rows” are discovered in time to prevent explosion. In 
other instances the plates become “ pitted” on their inner 
surfaces, as with small pox. We have a photograph, 
kindly sent us by Mr. Longridge, of a small portion of the 
inner surface of one of the plates of a boiler which exe 
ploded, with great loss of life, some time ago, at Aberaman, 
South Wales. To compare the pits therein shown 
with the lunar seas disclosed in Mr. De la Rue’s 
photographs of the moon would not do justice to the 
former. The iron is eaten away almost everywhere, 
not uniformly over the whole surface, but in numberless 
holes. Wherever very pure water is used, or peat water 
or water containing sulphur, there is the same corrosion 
always going on, while, as for furrowing, there appears to 
be no effective precaution against it. 

So far as furrowing and other forms of corrosion are 
concerned, there can no doubt that wrought iron is the 
worst material that can be employed for a boiler. 
Whether steel better resists corrosion under the 
same circumstances has not been conclusively ascer- 
tained, but in other respects the attempts to employ 
steel as a material for boilers cannot be said to have 
satisfied the hopes with which it was originally introduced 
for this purpose. Copper is now wholly out of the question, 
nor were it abundant and cheap would its strength be 
reckoned sufficient. No material applicable to boilers is 
less liable to corrosion than cast iron. Wherever great 
heat has to be borne its resisting powers make it second 
only to platinum among the metals. For heating stoves 
for blast furnaces, and, indeed for domestic stoves, 
wrought iron is entirely unfit. For gas retorts it 
is, of course, worthless, while cast iron, until the 
introduction of the most refractory clay retorts, was 
considered to serve a very good purpose. For superheaters 
it is quite superior to wrought iron in any form. ‘The 
Peninsular and Oriental Company have, indeed, long since 
abandoned wrought iron for copper euperheaters, but equally 

ood, if not better, results are obtained by Messrs. 

ichardson and Sons from Mr. Jaffrey’s cast iron super- 
heaters. The motive for the use of cast iron in heating 
stoves, gas retorts, and superheaters, is economy; but in 
the case of steam boilers, where the principal source of 
danger has been found to be in corrosion, the use of cast 
iron (with a large margin of strength to resist bursting) 
appears to be essential to safety. The highest required 
tensile strength is now given to cast iron boilers—their 
bursting eo being from 1,5001b. to 2,0001b. per 
square inch, while it ap; reasonable to consider them 
as entirely secure from the common danger of corrosion. 
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LETTERS TO THE EDITOR. 
(We do not hold ala ster 90 the opinions of our 





THE EARLY HISTORY OF STEAM NAVIGATION. 


Sm,—I had hoped from the lapse of time that we should see no 
more uucandid accounts of the experiments that led to the final 
success of steam navigation, and I regret to find a statement tending 
to mislead, that I feel bound to notice, in the letter of your corres- 

ndent, Mr. George Bertram, given in Tae Engineer of the 1Uth 
inst. In referring to my “ Notes on the Introduction of Steam 
Navigation,” after giving several passages from Mr. Symington’s 
book, published in the year 1829, containing an account of his ex- 
periments with steamboats on canals, he—Mr. Bertram adds the 
following, viz. :— ¥ , 

“ On reviewing these facts, and comparing them with Mr. Dyer’s 
statements, what do we find? Mr. Dyer says in the year 1793 Mr. 
Fulton communicated bis scheme for re by steam to Lord 
Stanhope, and received his lordship’s thanks for the same, in Sep- 
tember of that year. This appears to be all the information we can 
gain of Mr. Fulton’s proceedings, and what his schemes were we 

are left entirely in the dark.” Now, if Mr. Bertram had given my 
words, as they follow, in continuation of those quoted by him, and 
relating to the intercourse between Mr. Fulton and Lord Stanhope 
in 1793, they would show that the term “ sch ” had ref to 
the act of navigating by steam, and not to the methods or plans for 
realising that act, for my words followivg are, that “ Lord Stan- 
hope confirmed to me in 1811 the fact of his having received Mr. 
Fulton’s plans so early as 1793.” And in my paper, further on, the 
several plans for propelling boats which Mr. Fulton had tried are 
distinctly mentioned, namely :— 

1. The chain float; 2, The duck’s foot; 3, The screw or fan; 
and 4, The paddle wheels; and that the latter was preferred and 
adopted by Fulton after he had made experiments with each of the 
other plans. Some of his experiments were conducted on the 
Thames, and in conjunction with Lord Stanhope, but mostly in 
France, between the years 1795 and 1803. I did not propose in my 
paper to dwell at !ength on the construction of the different plans 
and inventions that had been tried for navigating by steam, but to 
give a brief and fair account of each that bad offered any chance of 
success, and in their due order of time, and in accordance with the 
results obtained, down to the period of Fulton’s complete success on 
the Hudson in 1807, and tothat on the Thames in 1816. 

I have not sought to disparage the experiments of Mr. Syming- 
ton, but as they were on canals, and had not been continued in prac- 
tice, as explained in his book, they do not appear to have had much 
influence in deciding the question of successful steam navigation. 
Be this, however, as it may, the trials of Mr. Symington have been 
abundantly described in his own book, and again with great 
minuteness by Professor Woodcroft. 

When I[ wrote the “ notes ” on steam navigation I had before me 
both of these books, and I think Symington’s fame would repose 
with more dignity if left to rest on the accounts of his labours as 
they are set forth by himself and by Mr. Woodcroft, without the 
aid of this special harping on the same strings by Mr. Bertram. 

If Symington had met with “ a Chancellor Livingston,” in some 
eminent British statesman, with an ample purse and effective patron- 
age at his side, to ielp on his experiments, such as were afforded 
Fulton by Mr. Livingston, it seems probable that he might have 

ursued his labours to a more hopeful issue. But this is mere specu- 
ation uow, and Symington has plainly stated that the lack of 
patronage was the direct cause of the discontinuance of his efforts to 
carry out his plans for canal navigation by steam. 

With the present advanced state of knowledge, any practical 
engineer can see at a glance that the steam boats, both of Syming- 
ton and of Henry Bell, were sure to fail in practice on account of 
the defective principles of applying the propelling power in their 
boats, viz., by a single wheel in a confined space at the stern of 
the Charlotte Dundas, and by two wheels, one following the other, 
on each side of Bell's boat the Comet. 

I had no thought of writing a “ Life of Fulton,” or at all about 
his labours apart from those devoted to steam navigation, since the 
numerous accounts extant of his other enterprises rendered it need- 
less for me to dwell on any of them; yet,as Mr. Bertram complains 
of being “‘ left in the dark” concerning what Mr. Fulton was about for 
a years, it may, perhaps, please him to have a word or twoon the 
subject. 

While in Europe, from 1793 to 1805, about twelve years, Fulton 
was mostly engaged in tryiug to introduce his three separate pro- 
jects for hydraulic engineering. Thoy are as follow :— 

1, “Improvements in canal navigation.” His able treatise on 
this subject was published by J. Taylor, Holborn, London, 1796, 4to, 
with seventeen plates, by Robert Fulton, civil engineer. 

2. His “ System of employing submarine torpedoes for harbour 
defence.” These torpedoes are now in extensive use in the harbours 
of the southern states. 

3. His experiments for navigating by steam, as before stated. 

In the course of his labours for advancing them, and especially 
those for canal navigation, Mr. Fulton travelled widely over Eng- 
land, Scotland, France, and Holland, visiting all of the noted 
engineering works in each country, and this avowedly to obtain a 
clear knowledge of what was then known on the several subjects of 
his pursuits. Such then were, and now are, held to be entirely 
proper and honourable inquiries for engineers to make from each 
other, and no breach of faith can attach to them, because no one is 
expected to communicate anything he may wish to be kept secret in 
his works. But by visiting Bymington, and inspecting his boat on 
the canal, it is said that Fulton obtained thereby all the information 
that enabled him to acquire success in constructing his first boat— 
the Claremont. Now this is not only an unwarranted assumption, 
but amounts to an unworthy charge against a zentleman of known 
high honour and integrity, and the allegation itself is absurd, since 
it is evident Symington could not impart more knowledge than be 

ssessed at the time, and which was displayed in the Charlotte 

undas, then before them, and open to inspection by hundreds as 
well as by Fulton, which boat, for the reasons before stated, did not 
and could not succeed. 

At this distance of time it can profit little to speculate on the 
degrees of merit embraced in the several schemes for steam boats 
that, under more favourable auspices than they respectively met 
with, might have succeeded ; yet, 8o far as we can now judge from 
the published accounts of them, the experiments of Mr. Fitch were 
the most promising, had they been followed up. His steamboat on 
the Delaware was propelled by dle-wheels, but the speed was 
small, as he failed in duly estimating the acting and reacting forces 
in collision. 

In conclusion, it may be well to re-state the order of time at which 
the several experiments that seem noteworthy were made, before 








those which culminated in the of the Cl t on the Hud- 
son, - - ~~ of a ye | on the Thames :— : 
- The Marquis De Jouffroy, at Lyons, in 178% 
&: Dentel Baravalll, et Geass... tee 
3. James Rumsay, on the Potomac ... ... 4... ... 1785 
4. William Symington, Clyde and Forth Canal ... 1789 
5. Lord Stanhope and Robert Fulton, Thames 1795 
6. Wm. Fitch,on the Delaware... ... 2... ... 1798 
7. William Symington again, Glasgow Canal... 1802 
8. Rubert Fulton again, on the Seine ooo coe ©1808 
9. J OC. Stevens, New York 4... on. ue ue 1804 
10. Robert Fulton, Claremont, on the Hudson ... 1807 
eee 1812 


11. - eat Bell, Comet, on the Clyde... 


12. The Margery, on the Themes... .. 1816 


I send you the specification at | of Mr, Fulton's pate 
Which his sohetnes are severally described, and drawings of Son 
ven. Perhaps you may deem some of them worth iviugin Tne 
NGINEER, 60 make what use of them you may think 
them back when no longer wanted. 
Burnage, 16th July, 1864, 


fit, and send 
J. G Dyn. 





CHILLED PROJECTILES. 


S1r,—Having observed that Mr. Alexander's letter, that appeared 
in the Mechanic's Mayazine, has been copied into your journal, 1 beg 
to send you acopy of my reply that I have just sent. 

Army and Navy Club, W. PALLISER. 

July 21st, 1864. 

“ Sir,—With reference to Mr. Alexander's letter, which appeared 
in your edition of the 8th inst., I beg to say that your previous para- 
graph relative to ‘chilled shot’ was quite correct, and I think I 
shall be able to show that the account of the performances of these 
projectiles, which appeared in the Zimes, was not ‘ an extravagant 
assertion.’ 

“ At the time I first heard of Mr. Whitworth’s tempered steel shot, 
I conjectured that the results he obtained were to be attributed as 
much to the hardness as to the toughness and tenacity of the material 
he employed. I had previously noticed, in some experiments that I had 
made in casting iron round wrought iron tubes that, under certain con- 
ditions, the cast iron was rendered very hard and unyielding where it 
came into contact with the cold wrought iron. I was aware that cast 
iron would resist a far greater crushing force than wrought iron could ; 
and, putting these facts together, I tuought it highly probable that 
if I cast an iron shot in a mould that would rapidly carry off the 
heat by conduction, and if, at the same time, I made the fore part of 
the shot of such a form as would convert the sudden shock of 
impact as much as possible into an uniformly increasing pressure, 
that the brittle nature of the material would not be of much conse- 
quence. I accordingly made a model iron-plated target, a small 
rifled cannon, and cast some shot to prove the truth of my conjecture. 

“ At the time I commenced the experiment I had never heard the 
exnression ‘casting in chill.’ As soon as I had satistied myself 
by experiment that the theory held good ona small scale, I sent the 
gun, target, and shot, last May twelve months to the Ordnance 
Select Committee. About six months later some of my 12-pounder 
chilled shot were tried at Shoeburyness in competition with steel 
shot, and the results induced the Ordnance Select Committee and 
the Iron Plate Committee to recommend that the experiments should 
be continued with projectiles of larger natures. 

“ Quoting Mr. Alexander’s own words, ‘ The cheapness of produc~ 
tion conferred by the use of chills led to their adoption for the manu- 
facture of’ shot among other ‘ articles where hardness of surface 
is not required.’ These shot were cast at atime when iron plates 
were not heard of, and, therefore, not with any object of producing 
shot of superior powers of penetration. 

“ Mr. Alexander says that he is ‘assured by a friend of large ex- 
perience in the manufacture of chilled shot’ that their ordinary 
condition is to be ‘ unsound,’ full of ‘ blow-holes,’ and ‘ that there is 
great difficulties in producing them of regular and uniform density, at 
different parts of the same shot;’ and that ‘the effect of the best 
chilled cast iron shot is not to be compared with that of the cheapest 
steel.’ I can only say, in reply to this, that his friend appears to me 
to have derived very little profit from his great experience in this 
mode of manufacture; and that, as the shot I have produced are 
quite free from the defects Mr. Alexander has alluded to, and as 
their interior is of the closest possible texture and similar to the 
finest steel, and as I can, if I see fit, chill them right through and 
through, and as the results I have already obtained have nearly come 
up to those of the very best steel, my shot must be different from any- 
thing either Mr. Alexander or his experienced friend have ever seen. 

“With regard to Mr. Alexander’s ‘ regret that there should be any 
injudicious promulgation by too partial friends of claims that cannot 
be substantiated,’ T beg to reply that, previous to these Shoebury- 
ness experiments, I had not the pleasure of the acquaintance of any 
of the gentlemen connected with the press: moreover, the accounts 
that appeared in one of the papers of the ‘ chilled shot,’ tired at the 
Lord Warden target, describes it as an elongated bolt of 168 lb. 
weight, and says that for a cast iron shot it was a complete success. 
This shot was, however, only a round one, weighing 103 1b., and it 
produced almost the same effect as a round steel shot of 116 Ib. fired 
with the same charge of powder. Since the target has been taken 
down, it has been ascertained that both shots have penetrated the 
4}in. plates, 8in. of wood, and bulged the second iron skin of the 
target: the steel shot has bulged it most. 

“ Had the writer been aware that this had been only a round shot, 
he would probably have been not less impressed with its success, and 
the fact that he did not mention my name in connection with it 
proves that he was not acquainted with me, nor probably aware who 
it was that invented the shot. 

“In conclusion, I beg to observe, that I do not expect to obtain re- 
sults equal to steel with small shot, but taking into account the great 
difficulties and uncertainty of tempering steel in large masses, I think 
large chilled shot will hold their own with steel shot of equal size. 

“W. Pa.iiser.” 





GAS AS A MOTIVE POWER, 


Simx,—In consequence of the recent correspondence in Tux Enat- 
NEER, | beg to be allowed to add some remarks, having for upwards 
of two years tried experiments upon this subject. Every one 
acquainted with steam engines must know that small ones below 
two-horse power are more troublesome to manage, in respect to keep- 
ing up the fire and steam, and maintaining the water level, than 
larger ones of ten times the power, and are equally liable to the 
same causes of accident. It must, therefore, be admitted that asmall 
motive power not requiring special attendance, and that can be in- 
stantly started at all times is much needed, if such a power can be 
worked at a reasonable rate of economy. 

Recently some small steam engines have been constructed the 
boiler having a furnace supplied with gas instead of coal. This 
may meet some of the requirements, as the steam is raised very 
rapidly and can always be maintained at auniform pressure, for it 
would be an easy matter to govern the supply of gas by a pressure 
regulator, and in case of the water level becoming dangerously low, 
a means could be contrived of instantly closing the gas supply. But 
as twenty cubic feet of gas are equivalent in evaporative power to one 
pound of coal, it will not serve as an economical substitute. I think 
it must be admitted that Lenoir’s gas engive is an expensive source 
of motive power. The one that was kept in daily work at the 
late Exhibition, according to the published report, consumed ninety 
cubic feet per horse-power per hour. In addition it requires a 
water jacketin which a constant circulation is maintained, other- 
wise the cylinder would speedily become nearly red hot. ‘he 
mixed gas and air is fired by the electric spark from an induction 
coil worked by a Grove’s battery. This, with its fast-dissolving 
zinc plates, porous cells, sulphuric and strong nitric acids, must 

rove a most incomprehensible and troublesome affair in ignorant 
bende, requirivg a constant renewal of materials. In Drake's gas 
engine, exhibited at the New York Crystal Palace, in 1856, the 
ignition was effected by incandescent metal capsules, let into the sides 
of the cylinder, and uncovered by the passage of the piston; but a 
considerable quantity of gas was required for the red-hot metal, 
which speedily burnt away. In other respects this engine was the 
same in principle as Lenoir's; but in addition to the water jacket a 
circulation was carried on through the body of the piston. The 
ignition, however, may be effected with a very simple arrangement 
by the contact of a naked flame with the gas inside the cylinder from 
a jet of the smallest size, which is lighted before starting. This is 
so certain in its action thatin a continuous run of eight hours, during 
which I was present, I did not perceive a miss fire for one stroke 
of the engine 

A mixture of one part of gas with ten of air, when fired, causes 
av instantaneous force or explosion, which, exerted on a free piston, 
quickly returns again to near its former position previous to the 
explosion—the two volumes of oxygen which the air contains pro- 
ducing one volume of carbonic acid and two volumes of steam, 
which, condensing, leaves eight volumes of mixture at liberty. Now, 
neither Drake’s nor Lenoir's engines can utilise but a fraction ot 
the force due to this explosion, for before the piston has travelled 
any distance, the first pressure (which may be equal to twelve 





atmosphcres at the moment of explosion) instantly diminishes, and 
may be quite inoperative at the end of the stroke. 

If a mixture of two volumes of pure hydrogen and one of 
oxygen be exploded in an endiometer, the mc tary force will be 
near sixteen atmospheres, and the product of the explosion is simply 
a drop of water. Seven anda half cubic inches of pure bydrogen, 
by its combustion, will raise one pound of water one degree. If this 
volume of hydrogen is mixed with balf its volume of oxygen and 
exploded, the force expended against the pressure of the atmo- 
sphere and reproduced by the vacuum, will be equivalent to 210 Ib. 
raised one foot high. Joule’s equivalent of heat to force is for one 
pouud of water increased one degree 772 Ib., will be raised one foot. 

It thus appears that the explosion of hydrogen and oxygen gives 
a better mechanical effect for heat than any other power that we 
are yet acquainted with, for in the ordinary forms of steam engine 
we do not realise more than one-fifteenth part of the theoretical 
result of the heat expanded. In an engine worked by ordinary coal 
gas, we cannot expect to obtain the same effect as from pure hydro- 
gen, for the products of combustion before alluded to diminish the 
force of the vacuum. In an engine that I have been working 1 find 
that one inch of a mixture of nine or ten parts of air and one of 
gas, by explosion is sufficient to impel a loose piston contained in 
an open-ended cylinder to a distance of eleven inches ; at this point 
it is retained, and another piston connected directly to the crank 
follows the other by atmospheric pressure. The number of revolu- 
tions are from seventy to eighty per minute. The atmosphere 
having free access to the inside as well as the outside surfaces of the 
cylinder, it gets no hotter at the end of a day’s work than a steam 
cylinder, and beyond that necessary to keep the bearings oiled it 
requires absolutely no attention. Being fired by a gas light, its 
economy as to cost of material consumed is at least equal to that of 
a steam engine, for, by this peculiar arrangement, nearly the whole 
instantaneous force of the explosion is utilised. 

1, Union-road, Clapham-road, 8. F. H. Wennam. 

July 18th, 1864. 





LENOIR’S GAS ENGINE. 


Siz,—Upon perusing the letters of your two correspondents 
“J. Pinchbeck,” and * Progress,” I now perceive that the particular 
merits claimed for the gas engines are limited to those not exceed- 
ing two or three horses’ power, a limitation which was neither ex- 
pressed nor necessarily implied in the article quoted by you from 
the Mining Journal, which elicited my remarks. 

It would obviously be unfair to draw comparisons from the excep- 
tional data supplied by your Birmingham correspondent, and while 
those established by Mr. Pinchbeck from my own data, and on the 
assumption that no attendant shall be required, show greatly in 
favour of his protegé, yet they by no means refute my objection, 
that the gas engine wastes a great deal of valuable fuel. 

A much more economical motor for cases such as those referred to in 
the letters under consideration, is now supplied in the shape of Schiele’s 
turbine, which may be made of any size or power—as small as an 
inch in diameter—and which may be worked with the town’s water, 
by simply connecting it with the service pipe or street main. It is 
less cumbrous than the gas engine, and may be set to work ina 
drawing room ; it obviates the use of the electric apparatus, and its 
first cost should be less than that of the former. ot ii 


Liverpool, July 16th, 1864. 


THE PATENT OFFICE, 


Sir,—The cause of patent law reforms has been and is so wor- 
thily advocated in the pages of Taz Enaineer by yourself, and you 
have so frequently opened its columns to myself and others for the 
advocacy of the sane good cause, that I now venture to address to 
you a few remarks on the subject of the patent-office museam and 
library, which has been again brought before us by the communi- 
cation of Mr. R. Marsden Latham, the Secretary of the Inventors’ 
lustitute, inserted in your last week’s issue. 

For my own part, after having had more than twenty years’ 
experience in patent matters, and having required frequently to 
resort to the patent-office and library, I feel convinced that no 
matter pertaining to patent law administration is of more import- 
ance than the establishment of an accessible and well arranged 
patent-office library and museum of inventions, for it cannot be ex- 
pected that the perfection of patent administration can ever be 
attained when carried on in a building wholly unsuited to that pur- 
pose. In fact, as things at present exist, in an aggregation of 
cavernous dens originally desizned for and used by the officials of 
Chancery, in the dark ages of that court, and the use of which was 
utterly repudiated by the great reformers of Chancery procedure, 
when the recent alterations were effected. 

The state of the library has been so often commented upon, and 
so often and justly condemned, that it seems superfluous to add 
another word on that topic; ang I would only remark, in the terms 
of trading puffers, *‘ one trial will prove the fact!” It is true that 
it is not quite so bad now as it was some short time ago, when I 
myself had to assume that attitude, in the library at Southampton- 
buildings, jocularly denominated “ sitting on the thumb;” and, in 
actual fact, have had to use my hat top to write upon, no table 
space being then available for that purpose. But it is still a dark- 
some, stuffy, puzzle-brain place, more resembling a stable than a 
library, and, as a repository of the records of the scientific wealth of 
@ great nation, a standing disgrace and crying evil. 

It is evident that, if we get an accessible and well arranged 
patent-office library and museum, we shall not be very particular 
about the exact spot in which it may be located, so long as it is not 
carried off to some far away suburb, totally removed from our 
business bauuts and the every-day life of the majority of us. But 
whether the Parliamentary Committee which has just been sitting 
will effect this much it is very difficult to determine, especially 
when we find that they occupied their time principally in examin- 
ing witnesses of a certain class of opinions, and refrained from 
taking the evidence of other persons capable of placing before the 
committee the results of much practical experience and assiduous 
study of the subject. We have ground for hope, however, I think, 
in finding that the members of the Inventors’ Institute have 
bestirred themselves in this matter; and it would seem to be the 
wisest course for all who wish to forward the erection of a new 
patent office, to support the plan of Mr. Robert Richardson, C.E., 
as proposed by that institute, and set forth in Mr, Latham’s letter, 
inasmuch as that plan will afford a distinct and definite starting 
point for a new and amended patent administration ; will tend to 
bring the subject of inventors and inventions before the public, as 
one deserving the highest regard and consideration—not one fitted 
only to be smothered in dusty heaps of Chancery deeds, and 
strangled along with monopolies, Crown grants, and legal jug- 
glery ; and, at the same time, will inevitably lead to the accomplish- 
ment of a great national object, viz., a grand fraternisation of the 
promoters of art, of science, and of literature, affording also the 
opportunity of effecting great metropolitan improvements. 


London, 18th July, 1864. F, W. Campy. 





New Cuannet Sreamsoat.—The South-Eastern Railway Com- 
pany are about to place another fast steam vessel on the Folkestone 
and Boulogne station—a companion ship to the Victoria and Albert 
Edward. The new vessel is named the Alexandra, and is of the 
same dimensions and power, viz., 570 tons burden, 205{t. length, 
24ft. breadth, and %20 horse-power, built by Samuda Brothers, with 
engines by Penn and Son. At the trial of the Alexandra at the 
measured mile, in Long Reach, on Monday she was found to surpass 
her predecessors, having maintained a speed of 17 nautical mules, 
or equal to 19} statute miles per hour—a performance which is 
believed never before to have been reached by any vessel of like size 
and power. She will be placed on the Folkestone and Boulogne 
station next week. 
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LAW INTIELUI GENCE. 


VICE-CHANCELLOR’S COURT, Jvty 15. 
(Before Vice-Chancellor Sir W. P. Woon.) 
SIMPSON v. HOLLIDAY. 


Tue Vice-Chancellor gave judgment in this case, which was re- 
ported in the Zimes at the couclusion of the arguments about a fort- 
night ago. The plaintiffs, Messrs. Simpson, Maule, and Nicholson, 
manufacturing chemists of the Atlas Works, Newington, are 
assignees, from Messrs. Hands, of Birmingham, of a patent for 
‘improvements in the preparation of red and purple dies,” obtained 
by Dr. Medlock, in January, 1860, and the present proceedings have 
been taken for the purpose of establishing the validity of Medlock’s 
patent, and restraining the infringement alleged to have been com- 
mitted by the defendant. In January, 1860, Dr. Medlock obtained 
his patent, the principle of which consists in treating aniline with 
arsenic acid so as to form an arseniate of aniline, and then decompos- 
ing such arseniate of aniline into crimson or “ magenta ” dye. Within 
a few days after Medlock had filed his specification, Mr. Nicholson, one 
of the plaintiffs in the present suit, filed a provisional specification for 
obtaining the colouring matter by taking a solution of arsenic acid in 
combination with aniline. Upon discovering, however, that Med- 
lock had already taken out a patent for obtaining a crimson colour 
by the application of arsenic acid, Nicholson abandoned his owa 
specification, and in October, 1860, purchased Medlock’s patent for 
£2,000, from Messrs, Hands, of Birmingham, to whom Medlock had 
in the first instance assigned it. In May, 1860, Messrs. De Laire 
and Girard obtained a patent for producing “ red and violet colouring 
matter” by mixing arsenic acid with water, adding aniline, and 
heating the homogeneous mass at a low fire, the claim, like that of 
Medlock, being for the use of arsenic acid for converting aniline 
into colouring matter. The defendant Holliday, who was a manu- 
facturing chemist at Huddersfield, had made and sold * magenta” 
dye by what was admitted De Laire and Girard’s process, and, as 
the plaintiffs alleged, in infringement of Medlock’s patent. The 
bill was filed to restrain such alleged infringement, and the case 
came on for trial before the Vice-Chancellor without a jury, on 
issues raising questions as to the novelty and originality of Medlock’s 
patent, sufficiency of specification, practical utility, and infringement, 
all of which were denied by thedefendant. Medlock’s specification, 
upon the construction of which the case turned, was as follows:— 

“T mix aniline with dry arsenic acid, and allow the mixture to 
stand for some time; or | accelerate the operation by heating it to, 
or near to, its boiling point until it assumes a rich purple colour, 
and then I mix it with boiling water and allow the mixture to :ool; 
when co'd it is filtered or decanted. The aqueous solution which 

, passes through the filter contains a red colouring matter or dye, 

while a tarry substance remains on the filter. This tarry substance 
dissolved in alcohol, methylated spirit, or other suitable spirit, 
furnishes a purpledye. These solutions of colouring matter may be 
used at once in the process of dyeing, concentrated or diluted accord- 
ing to the tints required. The mixture of aniline and arsenic acid 
after being heated may be allowed to cool, and then forms a paste 
which may be preserved ; when required for use it is mixed with 
boiling water and treated as above described. I have found that the 
proportion of two parts by weight of aniline to one part by weight 
of arsenic acid yields a good result, but I do not contine myself to 
that proportion, as it admits of variation. What I claim is the 
manufacture or preparation of red and purple dyes by treating aniline 
with arsenic acid, as hereinbefore described.” 
In reference to this specification, the two important words in which 
are printed in italics, it was admitted on all hands that perfectly 
“anhydrous” arsenic acid, or acid free from all element of moisture, 
would not produce the effect described, and the contest was almost 
entirely confined to the meaning of the word “dry.” The defendant’s 
contention was shortly as follows :— 


1, That “dry” arsenic acid meant “anhydrous” arsenic acid, 
2. That if “dry” arsenic acid included hydrated as well as anhy- 
drous acid the patent would be equally bad, not from indicating that 
which woald, and that which would not succeed. 3. That if “dry” 
meant “hydrated” only, the patent would also be bad, as the degree 
of hydration was left uncertain. 4. The claim was for a double 
process, “ or I accelerate,” &c., and that, as the mixture without the 
application of heat would not produce colour, the specitication was 
ambiguous, would mislead operators, and therefore rendered the 
patent bad, 

The evidence occupied the Court for five days, and among the 
scientific witnesses were Drs. Hoffman, W. A. Miller, A. S. Taylor, 
Letheby, Odling, Frankland, Professor Abel, blr. Dugald Camp- 
bell, &c. 

Sir Fitzroy Kelly, Q.C., Mr. Grove, Q.C., Mr. Bovill, Q.C., Sir 
Hugh Cairns, Q.C., Mr. Giffard, Q.C., Mr.J. A. Russelland Mr. Drewry 
were for the plaintiffs; Mr. Rolt, Q.C., Mr. Hindmarch, Q.U., Mr. 
Bevis, and Mr. J. C. F. Day, were for the defendant. 

The Vice-Chancellor, after stating the issues, observed that the 
only questions of real importance were as to the sufficiency of 
specification, and infringement by the defendant, there being no 
doubt upon the evidence either as to the novelty and utility of the 
process at the date of the patent, or that Medlock was the first true 
inventor. The difficulties upon the specification were reduced to 
two, first, that two processes, cold and hot, were describeJ so as, 
according to defendaut’s contention, to render the patent void, either 
as misleading an operator, or as being erroneous in claiming too 
much; and secondly, as to the use of the words “dry” arsenic 
acid. Before proceeding to deal with these difficulties, he might 
observe that immediately before the date of the patent there had 
been a perfect rush of inventions, all seeking to effect that result 
which was ultimately obtained by Medlock. It had been contended 
that, under the circumstances, Medlock’s was a mere chance dis- 
covery, and that he was not entitled to any favour or to that liberal 
construction which the Court was accustomed to give to patents, 
But he did not at all accede to that view. Medlock had hit upon the 
very successful result for himself, and the very circumstance that 
80 many previous attempts had failed, made his success all the more 
meritorious. With respect to the first objection to the specification, 
that it described two processes, cold aud hot—one of which (tue 
cold) had admittedly no effect—a great difficulty, no doubt, arose. 
If the Court had any notion that the words creating the difficulty 
had been put in with fraudulent intent to mislead, the pateat would 
be held to be bad. If, again, the words, whether put in by mistake 
or otherwise, contained such a description as could or would mislead 
any ordinary man, the patent would be equally bad. Having 
regard, however, to the authorities that had been cited on this 
brauch of the case he thought, upon a proper and reasonable con- 
struction of the patent, that this objection (from the use of the 
words “or I accelerate, &c.,”) ought not to be held fatal. Every 
effort had been made to invalidate the patent, but no one had been 
produced who could say that he had been misled by the expression. 
Any one would naturally consider that heat was the best and 
quickest process, and the defendant's own witnesses were important 
on this point, as showing their view of the process—viz., that it 
Consisted of “ mixing dry arsenic acid with aniline, and subsequently 
heating it to, or near to, boiling point.” (His Honour referred to 
the evidence of Dr. W. A. Miller and of Dr. Campbell.) As to 
Medlock having claimed too much by having claimed a cold process, 
which would not succeed, as well as the hot process, what he really 
claimed was the mixture of arsenic acid with aniline, and afterwards 
heating the mixture. The misleading effect was, in his opinion, as 
nothing compared with that in some of the cases cited, where, not- 
Withstanding, the validity of the patent had been affirmed. The 
malu question, however, was as to the use of the words “ dry” 
arsenic acid. It appeared that, by taking a mixture of white 
arsenic of commerce and nitric acid, and evaporating it to dry- 
ness, stopping there, you would obtain what is known as “ dry” 
arsenic acid. If you proceeded further, and heated it to a low red 
heat, you would proceed to get pure and “ anhydrous ” arsenic acid, 
not only dry to the touch, But chemically dry, or perfectly anby- 








drous. There were three stages in which arsenic acid would be | the committee on any bill to be empowered, with the 


val of the 


hydrated without being physically moist. (His Honour referred to | Chairman of Ways and Means, to refér any question of fact arising 
the scientific evidence upon this point and to the statement that in | in the course of their inquiry, which they may think suitable, to 


evaporating to dryness from 12 to 14 per cent. of water of hydra- 
tion would remain in the arsenic acid.) In what sense, then, did 
Medlock use the term? According to his own statement, to desig- 
nate that which he bought as dry arsenic acid, and he gave the names 
of several persons aad firms from whom he had purchased the sub- 
stance. He preferred taking dry arsenic acid, and that, when mixed 
with water, took a longer time to produce colour, aud for this reason 
that it was necessary to reach the boiling point of aniline (much 
higher than that of water), and that until the water of solution was 
got rid of by evaporation, it was impossible to bring the aniline up 
toits boiling point. A further difficulty was raised by the use of the 
term “dry arsenic acid of commerce,” and it was said on behalf 
of the defendant that there was no such thing known at the 
date of the patent and that “anhydrous” acid would have 
answered the description just as well. But this was not 
so. Arsenic acid was in use before the date of the patent 
for calico priuting, and also as a substitute for tartaric acid, 
which was a dearer material. There was no such thing known 
in commerce as anhydrous arsenic acid. It could not be bought and 
was never asked for, as it was difficult and expensive to obtain, 
while there was great risk of spoiling it at the last moment, and 
great loss of weight. His honour, after adverting to the evidence 
upon this point, said that, after all, the meaning of the word “dry ” 
was more a matter of opinion than of fact. There was a discrepancy 
in the evidence of the scientific witnesses no doubt, but it must be 
remembered that the patent, although taken out by one who was 
described as an analytical chemist, was addressed to manufacturers 
and not to workers in the laboratory. Medlock meant to indicate 
that persons following his process were to use that substance which 
they would get from manufacturing chemists under the term “ dry 
arsenic,” and that would not be anhydrous, but would contain from 
12 to 14 per cent. of water of hydration. Dry arsenic containing a less 
amount of water or hydration would not have been obtained from the 
chemists, and it was sworn and proved that, with this substance, and 
following Medlock’s specification, most beautiful colours, both magenta 
and purple (which were exhibited in court), had been produced. 
Many of the most eminent witnesses stated that, at the date of the 
patent, they had never heard of anhydrous arsenic acid, while 
others, who had heard of it, had never seen it. Was it to be sup- 
posed that Mr. Medlock had “ walked out” of his character of 
manufacturer to describe a substance scarcely known, and only ob- 
tainable in the laboratory? Upon the whole he was of opinion that 
the use of the word “dry” could not have the effect of vitiating the 
patent. With respect to the question of infringement, the defendant 
employed arsenic acid in solution, introducing water during, instead 
of before, the process. The result was the same as that of the 
plaintiff, the colouring matter being produced by the mixture of hy- 
drated arsenic acid with aniline as a base. The addition of “ free” 
water had nothing to do with the formation of colour, except in 
assisting the combination. His Honour, after some further observa- 
tions, concluded a most elaborate judgment by holding that the 
plaintiffs had succeeded upon all the issues, thus establishing the 
validity of Medlock'’s patent. 








PRIVATE BILLS IN THE HOUSE OF COMMONS. 


In the House of Commons, ou Thursday week, Colonel W. Patten, 
in calling the attention of the House to this subject, said that he 
proposed to move jor the appointment of a committee of experienced 

bers ider certain alterations in the standing orders, 
which he believed would tend to the better conduct of the private 
business, diminish expense, and shorten the time which was to be 
devoted by members of that House to attendance on private bill 
committees. The private business of the House had been regularly 
increasing of late years, until a difficulty was experienced in finding 
a sufficiency of members to attend to it. During the present session 
they had had to consider and decide on 505 private bills. All these 
were not opposed, but in consequence of their number it was im- 
possible to go through them properly, so as to enable the other 
House of Parliament to consider them equally with the House of 
Commons. After noticing the arrangement which had been 
made for the consideration of railway bills, he said that few duties 
were more creditable to members of that House than those which were 
discharged by those gentlemen who devoted themselves to the busi- 
ness of presiding over railway committees; but the disadvantage 
attending the present system was that it was necessary to place a great 
number of bills before the same tribunal, and thus many parties 
promoting private bills had to wait from an early period of the 
session until the time came for their case to be considered. Two 
cases which occurred during the present session afforded a strong 
illustration of the inconvenience which might sometimes result from 
that arrangement, for two railway bills which were ready to be pro- 
ceeded with on the Ist of April could not be taken into consideration 
until other bills preceding them in the list were disposed of, and 
their turn di! not come on until the standing orders of the House of 
Lords came into play, and prevented the second reading of the bills 
in the other House. Thus the whole time and expense of the parties 
were thrown away. This was no fault of theirs, nor did he throw 
any blame on the standing order of the House of Lords, for the 
other House had a right to clain due time for the consideration of 
bills brought before it; but it was a hardship which the House of 
Commons should prevent if possible. Sume time ago the noble lord 
the member for Stamford proposed a resolution to the effect that it was 
desirable in private bill legislation to disentangle the facts of the 
case from the merits, and to submit the investigation of the facts to 
a tribunal exterior to that House. The noble lord, however, 
withdrew the resolution, as the House appeared unwilling to part 
with the jurisdiction. Nevertheless, many members were con- 
vinced that it was desirable to disentangle the facts from the merits 
of a bill, provided the investigation was not conducted by a body 
beyond the walls of that House; and, sivce that time, several 
members had met together and considered whether it would not be 
possible to a plish the object to a certain extent. After con- 
siderable consultation, though they were not able to effect the object 
to a great extent, they thought they might age a plan which toa 
slight extent would disentangle the facts from the merits. What 
they proposed was:—‘1. The Chairman of Ways and Means and 
three persons to be appointed by the Speaker, and to hold office 
during his pleasure, of whom one shall be an engineer officer, to be 
referees on private bills; two of the referees to be aquorum. The 
salaries of the three appointed referees to be fixed by the Fee Fund 
Commissioners of the House. 2. The referees to hold sittings in 
some committee room of the House; all their proceedings and 
practice to be regulated and subject to be altered by the Chairman 
of Ways and Means; such regulations to be laid on the table of the 
House. 3. The referees to inquire into, take evidence, and hear 
counsel and agents upon such matters of fact requiring 
investigation as are from time to time referred to them. 
When inquiry completed, the referees to make a report to 
the House, such report to stand referred to the select com- 
mittee on the bill; and no further evidence to be 
taken upon the facts reported on, unless the House shall otherwise 
order.” Then came the question, what were the facts which might 
be submitted to these referees; and it was thought that the follow- 
ing facts might very well be separated from the consideration of the 
merits and referred to the referees:—* First, in bills authorising 
the construction of works, the engineering character of the under- 
taking, the efficiency and fitness of the works for the proposed 
objects, and the sufficiency of the estimate; second, in bills for 
authorising new lines of railway, the nature and amount of the 
traffic pro to be accommodated; third, in waterworks 








bills, the nature of the proposed source of supply, the quality of the 
water, the sufficieucy of the supply for the wauts of the district, aud 
the provisions as to reservoirs; fourth, in gas bills, the quality of 
the gas, the cost of production, and the tests of purity and illuminat- 
ing power, &. 4. In addition to the matters 


according to 


ly referred to 


referees upon each class of ,bills, standing order, 


the referees for their opinion, in the shape of a case stated in 
writing, and signed by th. chairman of the committee. The ref 
after inquiry, to certify their to the 5. Al 
questions of locus standi of petitioners to be referred to and decided 
| by the referees previously to the sitting of the committee on the 
bill.” With regard to the second suggestion, the case was thought 
| to be more difficult, and it would possibly require some little con- 
| sideration before its aduption, and he proposed that the committee to 
which the consideration of his suggestions should be referred 
| should not adopt it unless it were clearly made out that those facts 
could be ascertained without interfering with the consideration of 
the merits. With regard to the fourth suggestion, the matters thero 
referred to were facts and not merits, and private interests could not 
be injured by those facts being ascertained out of the committee on 
the bill. ith regard to the question of locus standi, that was a 
matter which had sometimes occupied private committees for several 
days, and it was believed that if some rules were laid down to 
regulate and decide the practice with respect to locus standi a very 
great benefit would be done to all parties. The only ob- 
jection to that part of his proposals was that some persons 
connected with railway companies said they would prefer 
that all questions of i stundi should be referred to the 
Chairman of fy ve and Means on all occasions. In a com- 
mittee appointed last session his noble friend, the member for 
Kings’ Lynn, proposed that committees oh private bills should for 
the future consist of only three members. There was a great deal 
to be said on behalf of that suggestion, which he believed found 
favour with man bers; but on ideration they had come to 
the conclusion that it would not be advisable. That did not arise 
from any want of confidence in that ber of bers; but 
everybody: who was acquainted with the practical working of 
committees, knew that illness, applications for leave of absence, 
and a number of other things occurred to take members away in the 
middle of an investigation. Committees reduced to three each would 
be tov small to deal satisfactorily with the vast interests which would 
come before them, and such a change might possibly diminish the 
confidence of the public in these tribunals. It appeared, however, 
to those who had considered the matter with him that they might re- 
duce the number from five to four, which would give the chairman a 
casting vote. At present chairmen were all selected because they were 
believed to be the most competent members of the House for conduct- 
ing such investigations ; and it would not, therefore, be too much on 
qaestions of difficulty and doubt to give them a double vote. These 
proposals were submitted to the House with the greatest possible 
diffidence, with the object of saving the time of members, which 
was taxed too severely by the increasing amount of business which 
came before them. He might claim, at least, one merit for the 
scheme—that it was very simple; and if it failed they had nothiag 
to do but, to use a common phrase, smash it up, and nobody would be 
injured. If it led to increased expenses, as some apprehended, ot if 
it did not work well in any other respect, Mr. Speaker could draw 
his pen through the standing orders on the subject, and promoters 
of private bills would still have the old tribunal to which they could 
submit their projects. When the resolution to appoint a committee 
was agreed to, lie would move the next resolution, which stated 
simply that it was desirable to do so and so, If any member had 
any suggestion to make, he and those who were acting with him 
would be ready to consider it, with every desire to mvet the wishes 
and suit the convenience of the House. The hon. and gallant 
member then moved that a select committee be ee to revise 
the standing orders:—‘* Mr. Massey, Lord Stauley, Mr. Edward 
Pleydell Bouverie, Mr. Milner Gibson, Mr. Sotheron Estcourt, Mr. 
Gathorne Hardy, Lord Robert Cecil, Mr. Ingham, Mr. Edward 
Egerton, Mr. Scourfield, Mr. Hassard, Mr. Adair, Mr, Lowe, Colonel 
French, and Colonel Wilson Patten. Power to send for persons, 
papers, and records. Five to be a quorum.” 

Mr. Ayrton asked the hon. and gallant member for North Lanca- 
shire whether the other referees, with the exception of the engineers, 
were to be members of the House, and to have power of out voting 
the Chairman of Ways and Means, He also su ted that the 
House should not affirm the proposals absolutely, but should 
adopt them as an instruction to the committee to consider these 

ints. 

Jolonel W. Patten said he had moved the resolutions only with 
the view which the hon. member had expressed. The appointment 
of the referees would be in the hands of the Speaker, and the tri- 
bunal would, no doubt, consist of the Chairman of Ways and Means, 
who would preside, assisted by the Speaker's counsel, an engineer, 
and some other individual. 

Mr. M. Gibson thought the suggestion of the hon. member for 
the Tower Hamlets worthy of consideration. It would be better to 
move the resolutions as an instruction to the comniittee, and not 
to pledge the House to the plan proposed in them. He believed 
they were all prepared to give a fair trial to the new proposal as 
an experiment. He was quite prepared to see this experiment 
carried out, but he thought it ought to be understood that, if the 
board of referees should fail, Parliament should be at liberty to put 
an end to their labours, so that they might not become a vested 
interest, and entail a permanent charge upon the public. There 
ought to be a clear understanding upon that point. ith regard to 
the duties of the board he was not sanguine, unless they had some 
final authority, that they would save the House, or the promoters of 
private legislation, either labour or expense; because if, when the 
parliamentary board of referees found certain facts, those facts 
were afterwards to be contested, and if persons were to be at liberty 
to come to the House, and move that such facts should be investi- 
gated by the select,committee upon the bill, the House would do 
nothing more by this resolution than was a some years 
ago, under the Preliminary Inquiry Act, and would only be adding 
one stage more to the inquiry upon private bills, He thought the 
board would have a great deal of work todo, If three gentlemen, 
assisted by the Chairman of Ways and Means, were to investigate 
any considerable portion of the material facts which were now 
considered by select committees on private bills, in order to enable 
them to pass the preamble, he thought they would have bw 
great labour thrown upon them, and he doubted whother one suc 
committee would be able to get through the work. His hon. and 
gallant friend (Colonel Patten) submitted his plan to the committee 
on private bill legislation last session. The committee did not con- 
demn it, but took a favourable view of it, and in their report they 
stated that if the facts could be found by any board An 9g as that 
with which the hon. and gallant gentleman was connected, they 
would, no doubt, be usetul to the select committees of the House. 
There would, however, be considerable difficulty in laying down 
what were the material facts to be found by a board such ashis hon. 
and gallant friend proposed, and what were to be the guiding facts 
to enable committees to come to aconclusion upon the preamble of 
a private bill. Counsel would have to be hi before the board of 
referees, and arguments would also be u as to the bearing of 
the facts upon the preamble of a bill. He no wish to prejudge 
the case, but he had merely mentioned these circumstances as matters 
of difficulty which were likely to arise. 

Lord R. Cecil thought the hardship inflicted on private individuals 
by railways compelling them to go before that House at a gigantic 
expense oug’:t not to be suffered to continue. The remedy for that 
was very easy. There was no other tribunal in the kingdom which 
was not armed with the power of mulcting in costs those who in- 
flicted, for frivolous and vexatious reasons, heavy ye ou their 
opponents. Yet all attempts toarm Parliament with that power had 
hitherto been made in vain. So intense was the contempt which 
the House entertained for the tribunal which it persisted in main- 
taining, that it would not arm it with one of the most rudimentary 
functions of a tribuual. The House placed in its hands the power to 
dispose of enormous sums of money, and gave it a jurisdiction over 
gigantic interests; but when it came to the quéstion of inflicting 
costs, either on those who promoted foolish schemes or who set up a 
frivolous defence, it was said, “Ob, the constitution of this tribunal 
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iz so peculiar that you can’t invest it with authority to do that!” 
Their reluctance to give that authority to these committees was, to 
his mind, the most damaging condemnation of the whole system 
which it would be | mesggecs to pronounce. Among the other useful 
reforms which the hon. and gallant —— had undertaken in 
that system, he trusted that he would turn his mind to this, which 
was, on the whole, the greatest grievance of all. He, therefore, con- 
curred with all the hon. and gallant gentleman's proposals, and he 
hoped can | would be effectually carried out, for he was sure the good 
they would do would be great. 

The first resolution was then agreed to. : 

The following members were appointed to serve upou committee ; 
—Mr. Massey, Lord Stanley, Mr. Bouverie, Mr. M. Gibson. Upon 
the next ndme, 

Mr. 8. Estcourt rose to request that he might not be placed upon 
the committee. It ——— to him most desirable that all opinions 
upon the subject should be represented upon the committee, and as he, 
having acted for some years with the hon. and gallant chairman of 
the Standing Orders Goontitien, could not, perhaps, avoid looking 
at the matter in a somewhat routine light, he hoped the House would 
allow his name to be withdrawn. Notice had been —_ of a 
motion to enlarge the committee beyond the number of fifteen, and, 
if that were agreed to, he trusted that the additional names would 
be chosen from among those members who had not yet had an 
opportunity of serving upon the Standing Orders Committee. He 
thought that such a course would tend to strengthen any opinion 
which might be arrived at concerning an experiment which was 
well deserving a trial. It was quite time some steps were taken to 
relieve members from a burthen which o— interfered with their 

wer of giving due attention to public business, A striking 
nstance of the severe pressure of the present system was afforded 
by the labours of the noble lord near him (Lord Stanley), who, with 
an hon. gentleman opposite, had been engaged every sitting day 
since the 12th of April. i 

Mr. 8. Estcourt’s name was then withdrawn, and the remaining 
names were agreed to as follows:—Mr. G. Hardy, Lord R. Cecil, 
Mr. Ingham, Mr. E. Egerton, Mr. Scourfield, Mr. Hassard, Mr. 
Adair, Mr. Lowe, Colonel French, and Colonel W. Patten. 

Colonel W. Patten then moved that it be an instruction to the 
committee to consider whether “ It is expedient that referees should 
be constituted uuder the authority of this House for the more speedy 
aud economical decision of certain questions of fact commonly aris- 
ing in the proceedings upon private bills.”—Agreed to. 





Tur Dupin InpustaiaL Exursition.—Messrs. Courtney, Stephens, 
and Co., of Dublin, largely engaged in engineering works, chiefly 
connected with railways, and employing over 350 men, exhibit a 
model of a bridge, 126ft. span, over the Ovoca, carrying the Dublin, 
Wicklow, and Wexford Railway, and the mineral tramway. The 
bridge is very accurately constructed according to the theoretic 
strength required in every ; the Government inspector was 
furnished with the calculated deflection before he tested it, and the 
result of the experiments confirmed most closely the theoretical de- 
ductions. Four bridges of this kind were erected last year, designed 
by Mr. W. Anderson, a member of the firm, and honorary secretary 
of the Machinery Committee, The exhibition contains a large col- 
lection of Culverwell’s patent paraffin railway lamps, including a 
roof lamp just brought out, and the first ae for that particular 
, r. Culverwell, who is the manager of the Dublin and 

rogheda Railway, has devoted much of his time to bringing 
parafiin into usein trains in motion, and has successfully overcome 
the great difficulties caused by the rapid passage through the air. 

A Marsematican Description or A Borer Expiosion,—The 
Journal of the Franklin Institute publishes a communication from John 
W. Nystrom, giving a history of the boiler explosion at Cornelius 
and Baker’s works, from which we take this extract :—“ I shall first 
explain it as if I had been on the spot and seen it with my own 
eyes, and then give the data on which my argument is based. The 
mud-drum in the northern boiler was the first that gave a and 
caused the explosion. It burst near the middle, about four inches 
from the centre line; the numerous fragments of the mud-drum 
bruised aud cut several holes in the shell of the tubular boiler above 
it, and also one hole in the south boiler. The before-calculated 
collective force in the boilers is now suddenly relieved; its 
momentum finds the weakest part, first in the tubular boiler next to 
the bursted mud-drum, to be in the connections where nearly half 
of the strength of the shell is cutaway. It blew wide open the 
whole length, acted uniformly on the steam-drum above, threw the 
latter up with a velocity of 254ft. per second, or 173 miles 
= hour, into the air, at an angle of 47 deg. 30 min. south, 

y 7 deg. 16 min. east, struck the cornice of the main building 
60ft. din. above, and 58ft. 2in. horizontally from its home. When 
it struck, it was at an angle of about 20 deg. to the build- 
ing, with the gauge-cock or man-hole end foremost. This 
obstruction caused it to deviate from its original course about 
11 deg. 16min., or south, by 4 deg. west ; continued to a height of 
272ft., the vortex of the parabola. In the flight it made 1,3;th turns 
in the length, and arrived with a velocity of 237ft. per second, from 
an altitude of 51 deg. 30min., in the Penn stable, Market-street, 
just 1,000ft. from home. The drum seemed to have been horizontal 
with north and south, when it struck the roof of the stable, falling 
with the south end ona strong beam in the floor, broke through 
with the north end into the cellar, where it injured slightly one 
man, and killed a horse, rested in a position of about 55deg. The 
time of dight was about 5°75 seconds.” 

Armour Piates,—A trial of armour plates took place at Ports- 
mouth on Monday. A = manufactured from steel, by Mr. George 
Wilson, of Sheffield, of the now minimum plate thickness of 44in. 
was tested. T'wo ordinary wrought iron plates were also tried, one 
being of Gin. thickness, from the Millwall Ironworks and Ship- 
building Company, and the other being a thin end plate for the 
Pallas of 4jinu., from Messrs, Beale, of the Parkgate Works, 
Sheffield. In all the previous trials of steel armour plates at Ports- 
mouth, they have invariably, from their hard, brittle nature, and 
want of fibre, cracked through in all directions under the blow of 
the 68-pounder cast iron shot, and this was especially the case with 
some plates that were specially made from steel at the Elswick 
Works, and cooled in oil under the superintendence >f Sir William 
Armstrong. In the trial of the steel plate at Portsmouth on Monday, 
it was found to be soft, fibrous, and without any exhibition of cracks 
beyond the ci ference of the indents made by the shot, except in 
one instance, and then only to the extent of din. There was also 
but a very trifling op g of the lamination at the edges of the 
plate, and ono shot that struck the plate on its left lower edge spread 
the metal out considerably without cracking. The specific gravity 
of the plate was stated to be 7-685, and its cost from £10 to £15 per 
ton in excess of the price now being paid by the Admiralty for 
wrought iron plates. The diameter of the indents produced on it 
by single shot was 9in., and the depths of the indents ranged from 
2in. to 2 4th. One shot overlapping a former indent din. pro- 
duced, or rather increased the former indentation to din. In another 
case the shot overlapped 3in., and increased the indentation also to 
4in. Ina third instance of overlapping it reached 6in., and here it 
increased the depth of the indent to 8in. The plate received 11 
shots altogether. The Milwall Gin. wrought iron plate, was one of 
very excellent quality, both in material and manufacture, and was 
quite equal in any respect to any plate that has yet been turned out 
of hand by that tirm. It received 12 shots in a comparatively small 
space in its centre, several of them overlapping each other without 
any material damage. The thin 4}-in. plate of Messrs. Beale did 
not, as a matter of course, owing to its 25 per cent. less thickness of 
metal, come out of its trial quite so victoriously as the Milwall 
plate, but it was struck in two places by three shots overlapping 
each other, Although it was, necessarily, in these two places broken 
through, the shots were destroyed in the operation and the plate 

was shown to be of excellent quality. The firing took place in the 
usual manner from a 95 cwt. 8-in. smooth-bore gun, with a 16 lb. 
charge of powder, and a 68 Ib. cast iron shot. 














Tue Reszancn AND THE Rot¥ Krake.—While the Admiralty have 
been indulging Mr. Reed with a carte blanche for experiments as yet 
so unfortunate, Captain Coles has, from a private yard, built and 
sent to sea the Rolf Krake, which has already been three times 
under heavy fire of rifled En: with, it is reported, no greater 
damage than has accrued to the Research from blank-firing her own 
guns. On the occasion of the attack upon Alsen island, it is true 
that the shoal-water prevented even the light draught of the Rolf 
Krake (not exceeding, we believe, 10ft.), from approaching close 
enough to the pontoon bridge to prevent the crossing, but she, at 
least, sunk several boats, she safely towed out two Danish wooden 
gunboats from under fire, interposing her own iron sides between 
them and the enemy, and she stood the brunt of steel shots striking, 
and even lodging in the turret, without the slightest damage to its 
working order. The Research, on the other hand, though of almost 
the same dimensions and power as this gallant little vessel, can, in 
some respects, never perform the like service ; for she draws 15ft. of 
water against the Rolf Krake’s ten; she is Fae only over the 
battery and along the water line, while the Rolf is wholly armoured ; 
she can only, with difficulty and delay, fire any other a broad- 
side, while the Rolf can quickly and accurately train her whole guns 
on any object, and, therefore, would overmatch the English vessel 
by nearly two to one.—London 7 

Ramway Accipent 1n Canapa.—A serious accident happened 
about half-past ove a.m., on the 29th of June, to an emigrant train 
from Quebec. The train stopped at St. Hilaire, about one mile from 
the bridge across the Richelieu River, where there is aswing bridge. 
Theswing bridge was opened about a quarter-past oneto let a number 
of barges in tow of a steamer pass. ‘The proper signals were turned 
before the bridge was opened, and the red light was burning well. 
The man in charge of the bridge, when he heard the whistle waved 
his red hand lamp. The standing orders are that all trains come to 
a full stop before reaching the bridge. This was disregarded and 
the train ran into the open draw. A number of emigrants were 
killed and injured. It is impossible to say how many at present. A 
large body of men are at work clearing away the wreck. At 8 a.m. 
34 bodies were recovered, and between 30 and 50 taken out more or 
less injured. Depth of water in draw 10ft. The number of bodies 
recovered is 43—5 men, 12 women, 14 boys, and 12 girls. There 
are 40 seriously wounded, A number are still in the river and about 
the wreck. The mayor, coroner, and doctors of Montreal were at 
the scene of the disaster. 
on a barge which was passing through at the time. Had the cars 
fallen into the water many more would have been drowned. The 
locomotive is submerged out of sight. The coroner had the en- 
gine-driver, William Birney, arrested and sent to the Montreal gaol. 
it is impossible to identify the dead or obtain a correct list of their 
names. They are of various countries, and know little of each 
other's affairs. They came by the ship Neckar from Bremen, and 
appear to be Poles, Danes, Swedes, Prussians, Austrians, and Bohe- 
mians, and some Italians. They were going to Wisconsin, most of 
them to meet friends settled in that region. Eighty is supposed to 
be the number killed.—Canadian eg “Serious” isa mild word 
wherewith to characterise an accident resulting in the death of 
83 persons.— Ed. E. | 


Ratway Imprisonment.—The case of this young woman fright- 
ened by a blackguard into an act next door to suicide, like that of 
the butchered banker's clerk, is only au unusually startling illus- 
tration of that helpless exposure to brutality and violence which 
railway boards, in defiance of all warning, all remonstrance, and all 
experience, persist in making a condition of English travelling. 
The infliction is a perfectly gratuitous one. The boards themselves 
have not the effrontery to say that this absolute isolation from all 
human succour and protection is an unavoidable incident of railway 
locomotion. Nobody pretends that it is impossible to provide means 
of communication between passengers and guards. Not to speak of 
American railway arrangements, which might in some respects not 
suit British tastes, the example of the principal continental lines 
shows that the object in view may be attained by contrivances 
adapted to English fashions of carriage-building, and English 
notions of privacy. An exterior ledging or platform, attached to 
each carriage, is all that is needed toenable the guard to pass along 
the whole length of a train in motion as many times in the course 
of a journey as may be thought necessary. It is absurdly suggested 
that this is dangerous. With the simple accompaniment of a hand- 
rail, it is about as dangerous as walking up stairs. Without this 
convenient appendage, it is possibly half as dangerous to a mau who 
is used to it as reefing ny in a gale of wind is to an able-bodied 
seaman. Either way, the danger is not worth a serious word. This, 
or some analogous device, with the addition of a contrivance for 
enabling a frightened or insulted p ger to the guard to 
his relief, would furnish, if fot absolute security, at all events a 
tolerably sufficient practical safeguard against nine-tenths of the 
dangers and annoyances to which English directors choose to sub- 
ject their countrymen. As for the objection one sometimes hears, 
that it would never do for every nervous or foolish person to have 
within reach the means of stopping a train, it hardly calls for an 
answer. The signal would be addressed, not to the driver, but to 
the guard, and the guard would determine whether the train ought 
to be stopped or not. But it is needless to discuss whether this or 
that mechanical expedient would most conveniently accomplish an 
object which is palpably necessary to the security of travellers, and 
which nobody has the hardihood to pronounce beyond the reach of 
human ingenuity, It is enough that it is confessedly practicable to 
make the protection of a responsible official accessible to every rail- 
way nger during a journey; and it is for Parliament and the 
public to compel the boards to perform a plain duty which ought to 
need no compulsion. Railway companies must be made answerable 
in damages for the consequences of wilfully leaving their passengers 
unprotected against foul and murderous violence, just as they are 
answerable for any other prepared and organised “ accident.” No 
assistance, it seems, is to be expected in this matter from the Govern- 
ment department to which questions of this sort specially belong. 
To all proposals and suggestions on the subject the Board of Trade, 
like the companies, oppose a blank, stolid, unreasoning resistance. 
Even the horrible murder of Mr. Briggs fails to disturb the sublime 
serenity of the official intellect. With a bland, impassive equani- 
mity which gives us the assurance that the accredited type of 
imbecile Whig officialism will not be lost when the present Rene 
Secretary seeks the dignitied repose in which his country would will- 
ingly indulge him, Mr. Milner Gibson declines to lift up a little 
finger to make railway travelling safe. ‘‘ Would it be possible,” he 
was asked the other evening, ‘to compel railway companies to intro- 
duce into carriages some mode of communicating with the guards ?” 
Oh dear, yes, “ it would, no doubt, be possible ;” only he ** doubts 
the expediency.” The question is “not without practical difficul- 
ties.” English railways and English carriages are not constructed 
exactly in the same way as continental railways and continental 
carriages; and he is “ afraid that it might not be so practicable as it 
might appear to be at first sight,” &c. Mr. Milner Gibson does not 
think it necessary to explain in what respect the construction 
either of English railways or English carriages—say on the London 
and Folkestone line—is so radically different from the continental 
pattern as exemplified between Boulogne and Paris, that what is 
possible and easy there becomes next to impossible here. On the 

ractical question, however, he is quite clear. He will at least wait 
or another murder before troubling Parliament with a bill on the 
subject. And there, for the present, the matter rests. The railway 
despotism is triumphant. ‘he companies do nothing, and the 
reformiug President of the Board of Trade helps them. It is ruled 
to be the right and proper thing that outrage in railway carriages 
should have free scope, and that decent people should be liable to be 
locked up alone, for the hour together, with ruffians, maniacs, and 
assassins. It only remains to be seen whether the House of Com- 
mons and the public will stand this. Perhaps not. We revolted, 
not quite without success, against Sir George Grey’s patronage of 
the garotters; and possibly means may be found of impressing 








even Mr. Milner Gibson with the expediency of abating the worst 
horrors of railway travelling.—Saturday Review, 


The cars lie, a pile of fragments, resting. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

1074. THomas Corpukgs and Joun Gerry McGee, Belfast, Antrim, Ireland, 
“ Improvements applicable to railway wheels and axles.” —A communica- 
tion from John Cotton Nye, Cincinatti, Ohio, U.S.—Petition recorded 
20th i 





1182. Pedy Dreyrous, Paris, “ Improvements in air canes or pea- 
shooters.” —Petition recorded 10th May, 1864. 

1193. WiLL1aM WeiLp, Manchester, ‘‘ Improvements in the casting of ingots 
from metal prepared by Bessemer's process.” — Petition recorded 11th May, 


1864. 

1375. Freperick OLprieLD Warp, Hertford-street, May Fair, Middlesex, 
“Imp in p and app for treating alkaliferous 
minerals to obtain alkalies, alkaline salts, alumina, and accessory pro- 
ducts.”—Petition recorded 2nd June, 1864. 

1523. Ricnarp Jones, Botolph-lane, Eastcheap, ‘‘ An improved method of 
preserving ani’ and vegetable substances.” 

1528. George Bearp, Bi » “* Improvements in the construction o 
punches used for punching the eyes of needles.”—Petitions recorded 20th 

une, 1864. 
1549. Isaac Buckiey and Epwix 


P n, and ap 
recorded 21st June, 1864. 
1555. WiLutaM Samira, Wells-street, Oxford-street, London, ‘* Improvements 
in printing machines, and in apparatus connected therewith, parts of 
licable to hi for other purposes.”— 





CrossteyY, Dukinfield, Cheshire, “ Im- 
to, Ryder’s forging machine.”—etition 





which improvements are app 
Petition recorded 22nd June, 1864. 

1569. James Hout, Oldham, cashire, ‘‘ Improvements in machinery for 
opening and cleaning cotton and other fibrous substances.” 

1571. JosePa Tirat, Russell- , Fitzroy-square, London, “* A new voltaic 
apparatus for the relief of hernia in all its forms and stages.” 

1574. Epwarp Francis, Wrexham, Denbighshire, “Improvements in 
pack or tacles for tobacco and other articles liable to heat.” 

1575. Watiam Grorez Wituiams, Ockenden-road, and JouN Faaser, 
Mildmay-road, Islington, London, ‘‘ An improved spring hook or fasten- 
ing for suspending or securing curtains, ents, fabrics, jewellery, and 
other articles of furniture, upholstery, ornament, or apparel.” 

1576. Rospert Cocuran, Gl w, Lanarkshire, N.B., “‘Improvements in 
the system or mode of treating clay for potters’ use in forming articles in 
pottery, and in the machinery, apparatus, or means employed therefor.” 

1577. ARCHIBALD TuRNeER, Leicestershire, and James CLark, Manchester, 
“Improved machinery or apparatus for vulcanising india-rubber, which 
machinery or apparatus is = adapted for vulcanising by the cold 
process or without the application of heat.” 

1578. Micnag. Henry, Fieet-street, London, “‘ Improvements in air 
engines.”—A communication from Louis Dominique Girard, Boulevart 
St. Martin, Paris. 

1580. James Hinks and Josern Hinks, Birmingham, ‘‘ Improvements in 
lamps for burning paraffin oil and other volatile liquid hydro-carbons.” 
1582. Water Apams, Rochester-road, Kentish Town, London, “‘ Improve- 
ments in apparatus for indicating to the drivers of cabs and other 

carriages the course a passenger desires to be driven.” ; 

1583, WILLIAM Scarratr, Longton, Stoke-upon-Trent, Staffordshire, ‘‘Im- 
provements in ornamenting wood and other surfaces.” : : 

1584. Danieu Crows, Gaywood, Lynn, Norfolk, ‘‘ Improvements in apply- 
ing —, and in actuating combined portable thrashing and dressing 
machines. 

1535. Epwarp Rush Turner and Freperick Torner, Ipswich, Suffolk, 
“ Improvements in traction, locomotive, agricultural, and other portable 
engines.” —Petitions recorded 23rd June, 1864. 

1586. WiLLIAM EDWARD Ganges, Wellington-street, Strand, London, “ An 
improved bedstead.”—A communication from Jean Louis Margoton, 
Passage des Petits Ecuries, Paris. 

1587. George Timoray Sims, High-street, and Joun PenpuEy, Dean-street, 
Shadwell, London, ‘A new composition for preventing and removing 
incrustation in steam and other boilers.” 

1588. WitulaM Avaustus Guy, Gordon-street, Gordon-square, EDMUND 
Epwarps, York-buildings, Adelphi, and Ricaarp Waucu MACARTHUR, 
York-terrace, nt’s Park, London, *‘ Improvements in machinery or 
apparatus for the manufacture of bread.” 

1589. Ricaarp Wave MacArtaur, York-terrace, Regent’s Park, WILLIAM 
Aveustus Guy, Gordon-street, Gordon-square, and EpMUND EpWARDs, 
York-buildings, Adelphi, London, *‘ Improvements in the manufacture 
of dough and bread.” 

1590. Wiutiam Harrison BaRwet, Hardingstone, Northamptonshire, 
“Improvements in frames for supporting threads, wires, and rods.” 

1591. Witttam DonaLp Napier, George-street, Hanover-square, London, 
** Improvements in apparatus for opening oysters and for crushing the 
claws of lobsters and other shell fish.” 

1592. Witt1am Brown, Leicestershire, ‘* Imp ts in hi 
producing knitted or looped fabrics.” 

1593. WitLIaM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in hydrostatic scales,"—A communication from Amory Amsden, Spring- 
field, Illinois, U.S. 

1595. Hon. Joun Hay, St. James's-place, London, “‘ Apparatus or 
for varying at will the forms and relative positions of letters or other 
marks produced by stamping.” 

1596. Humpurey CHAMBERLAIN, JOHN CRAVEN, Wakefield, Yorkshire, and 
HERMANN WebgKIND, Clapham-rvad, Surrey, “ Improvements in kilns or 
ovens for burning bricks, tiles, pottery ware, limestone, cement, and 
other substances.”—Partly a communication from Friedrich Hoffmann, 
Berlin, Prussia.—Petitions recorded 24th June, 1864. . 

1597. MicuakL HENRY, Fieet-street, London, ‘‘ Improvements in governors.” 
—A communication from Léon Foucault, Boulevart St. Martin, Paris. 

1598. Wiuiam Epwarp Newron, Chancery-iane, Londoa, ‘* Im roved 
machinery or apparatus to facilitate the loading of ships or vessels with 
coal, minerals, or other substances in bulk.”—A communication from 
Edouard Dincq, Jemappes, Belgium. 

1599. B&NJAMIN FRANKLIN STEVENS, Crafalgar-square, London, “‘ Improve- 
ments in the appli of petrol , coal oil, and other similar sub- 
stances, to the purposes of heating, lighting, and obtaining motive 
power, and in the apparatus employed therein.”—A communication from 
Simon Stevens, New York, U.S. 

1600. Henry JENKINS, JaMes JENKINS, Freperick Jenkins, and SAMUEL 
Jenkins, Birmingham, “ Certain improvements in metallic clips for 
per tly or p ily binding or holding together manuscripts, 

papers, pamphiets, or for other like purposes.” 

1601. EDwarp Lyon Bgrraon, The Vicarage, Romsey, Kent, ‘‘ Improve- 
ments in stands for telescopes and other such like instruments.”—/ets- 
tions recorded 25th June, 1864. “— 

1605. Joe MARSHALL JoHNSON and JoaN BuckLRy, Mirfield, Yorkshire, 
‘* Improvements in machinery for warping, beaming, and balling cotton 
and other yarns or threads.” 3 

1606. WILLIAM Perks, jun., Birmingham, ‘‘ Imp ts in beer mach 
or beer engines,” ’ 

1607. Henry Cuagies Stgang and Frank ALEXANDER STeAN®, Brixton, 
Surrey, **Imp apparatus for p ing candles guttering or 
dropping, and which permit the use of an ordinary candle as a night light. 

1608. WILLIAM Pgacock Savaeg, Hilgay Lodge, Downham, Norfolk, ‘* Im- 
provements in drains and drain tiles.” 

1609. WiLulaM Freperick THoMas, Newgate-street, London, ‘‘ Improve 
ments in sewing machines.” 

1611, WituiaM CLakk, Chancery-lane, London, ‘‘Improvements in 
moderator lamps.”—A communication from Louis Champion, Boulevart 
St. Martin, Paris. 

1618. WiuLtam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in apparatus for blowing bubbies from soapsuds or other liquids to amuse 
children, and for other purposes, such as perfuming the atmosphere of 

tments.”—A communication from Joseph Antoine Emile Chazelles, 
Brussels, Belgium.— Petitions recorded 27th June, 1864. 

1614. CHARLES JAMes TinkER, Pontefract, Yorkshire, “ Improvements in 
the fact of | ges, and other articles from plastic substances. 

1615. Louis Rupouru Bopmer, Thavies’-inn, London, “ A new and im- 
proved system of washing, cleansing, and drying hou-ehold linen and 
other articles, and apparatus connected therewith.”—A communication 
from Charles Brown, Winterthur, Switzerland. 

1616. Tuomas THOMSON and JoHN Muakay, Newcastle-on-Tyne, “ Improve- 
ments in means or apparatus for supplying water to waterclosets and 
other places in regulated quantities, which improvements are also appli- 
cable to measuring the flow or passage of fluids, and part of which 
imp’ is also applicable in the construction of cocks or taps. 

1618. Joun Aveustus Bouck and Tuomas Hitt, Manchester, “ Au im- 
proved varnish for paper, wood, metals, or other substances, which 

ion is also applicable to paper and calico printing.” ; 

162u. Wiuitam CiarK, C elane, Londun, ** Improvements in furnaces 
and boilers for the better combustion of smoke and generation of steam. 
—A communication from Jean Baptiste Miguet, and Pierre Boisselier, 
Boulevart St. Martin, Paris.—Petitions recorded 28th June, 1864. 

1622, Joun Hays WI.son, Liverpool, ‘* Improvements in portable water- 
closets, pecuiiarly applicable for use on board =. 

1625. THoMas DuFry, Busby-street, Church-row, Bethnal Green, London, 
“An improvement in umbrelias, parasols, and sunshades.” 

1626. WittaM CLARK, Chancery-lane, London, “ Improvements in the 
application of steam power to the cultivation of land.”—A communica- 
tion from Aristide Paul Blanchet, Boulevart St. Martin, Paris. 

1627. ManvgL LeorouD Jonas Lavator, Bath-street, Newgate-strect, 
London, and Epwarp WitiaM Nisuert, Palace New-road, Surrey, “ im- 
provements in water closets and urinals.” 

1628, RICHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ Improvements 
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in machinery for the manufacture‘of! nuts."—A communication from 
Almond Glover and Edward Shelton, New York, U.S.—Petitions recorded 
20th June, 1864. 

1629. RayMonD Baans, Abingdon Chambers, Westminster, ‘‘ Improve- 
ments in jibsail rings.” 

1635. JamMEs Comes, Belfast, Ireland, ‘‘ An improved arrangement of 
machines for making cops.” 

1637. DANIEL GALLAFENT, Stepney Causeway, London, “ Improvements in 
gg ny my recorded 30th June, 1864. 

1639. omas Day, sen., and Tuomas Day, jun., Hartlepool, Durham, 
“« Improvements in ss for reefing and furling sails.” . 

1641. Joun Laneton, Westbourne Park, Middl “9 
ventilating railway and other carriages, ships, and 
passing through the air.” 

1643. COLEMAN Derrigs, Houndsditch, London, “Improvements in the 
arrangement of the foot lights or float of theatres, concert rooms, and 
other similar Foe and in the appurtenances thereof.” 

1645. ANDREW Wy.ey, Aston Manor, and Jonn Grainegr, Handsworth, 
Staffordshire, ‘‘ Improvements in fire-arms.” 

1647. Davip McCaLLuM, Octagon Warehouse, Union-road, Plymouth, *‘ Im- 
prov its in app for ascertaining distances." 

1649. ALFRED THoMas, Wharf, Cardiff, South Wales, ‘‘ Improvements in 
machinery for breaking stones.”—Petitions recorded 1st July, 1864. 

1653. Neprick JARVig and WiLL1aAM MILLER, Glasgow, Lanarkshire, N.B., 
« Improvements in the manufacture of oakum, and in apparatus therefor.”” 

1655. WILLIAM Epwarp Grpag, Wellington-street, Strand, London, “ Im- 

rovements in the firework known as Roman candle.”—A communication 
rom Henri Frédéric Favre-Couvel, Nantes, France. 

1657. James Leg, Lightcliffe, near Halifax, Yorkshire, ‘“‘ Improvements in 

hinery or apparatus for shaving or levelling and splicing leather.”— 
Petitions recorded 2nd July, 1864. 

1659. Joun Henny Martin Van Buren Wisker, Castle-street, Holborn, 
London, “ An improved armour or shield for protecting ships, floating 
batteries, forts, and artillery from projectiles."—Petition recorded 4th 
July, 1864, 

1665. Ropert Ker Arrcuison, Forest Hill, Kent, “ Improvements in 
apparatus for steering vessels.” 

1667, Bensamin CLiFvorD Sykgs, Cleckheaton, Yorkshire, ‘“‘ Improvements 
in hi to be employed for making bricks.” 

1669. Gzorce Puinuirs, Holborn Hill, London, ‘‘ Improvements in the 
manufacture of aniline colours.” 

1671. James EpwarD WiLson, Upper Norwood, Surrey, ‘‘ Improvements in 
constructing railway carriages and wheels.” 

1673. James Epwarp WiLson, Upper Norwood, Surrey, ‘‘ Improvements in 
constructing the permanent ways of railways.”—Petitions recorded 5th 





p means of 
other conveyances 











“eT 





July, 1864. 

1677. Davip Tunks, Accrington, L hire, Pp ts in watches or 
other time-pieces for indicating whether they require to be wound up or 
not.” 

1679. ANTHONY BerRNHARD Baron Von RatueEn, Fitzroy-square, London, 
“A new system of locks and keys.”—Petitions recorded 6th July, 1864. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1676. WitutaM Epwarp Gener, Wellington-street, Strand, London, “ An 
improved album.” A communication from Jules Abelous, Passage des 
Petits Ecuries, Paris.— Deposited and recorded 6th July, 1864. 

1681. Bensamin FRANKLIN SturTKVANT, Suffolk, Massachusetts, U.S., 
** Having reference to boots or shoes or various other articles, as well as 
to the ——- of certain parts thereof.”— Deposited and recorded 6th 
July, 1 








Patents on which the Stamp Duty of £50 has' been Peid. 
ms. omen Mason, Birmingham.—A communication.— Dated 17th July, 


861. 
a. + Suaw, Boston, Suffolk, Massachusetts, U.S.—Dated 19th 
July, 1. 
2076. GkorGe FRevERICK Muntz, French Walls, Birmingham.—Dated 20th 
August, 1861. 
1775. James Cane Coompr and James Waicut, Bridge-street, Blackfriars, 
London.—Dated 15th July, 1861. 
1777. BsNJaMIN Browne, King William-street, London.—A communication. 
—Dated 15th July, 1861. 
1781, Witt1aM Riosy, Glasgow, Lanarkshire, N.B.—Dated 15th July, 1861. 
1865. BexsaAMIN Brown and Ricuakp Hackine, Bury, Lancashire.—Dated 
25th July, 1861. 
1779. Joun Hesry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 15th July, 1861. 
“= «~~ Aga and JouN Bucxuey, Oldham, Lancashire.—Dated 20th 
uly, 1861. 
1810. Perer WiLLtAMs, Salford, and Tuomas PaRKINsoN, Bury, Lancashire. 
—Dated 18th July, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 
1992. Gzorce JAMES Wainwright and CaarLes TimotHy Brapsury, 
Dukinfield, Cheshire.—Dated 18th July, 1357. 
1988. THoMaS Roperts and Jouy ae, Manchester.—Dated 17th July, 1857. 
2003. WiLL1aM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 20:h July, 1857. 


Notices to Proceed. 

532. Josepu Wricut, Shipley, Yorkshire, ‘‘ Improvements in ’means or 
apparatus for baking or manufacturing oatcake.”—/etition recorded Srd 
March, 1864. 

543. AtyreD Forp, Trafalgar Works, Peckham, Surrey, “An improved 
method of manufacturing floor cloth.”—Petition recorded 4th March, \864. 

a - JOsRPH tea ay ay bh ey 2 in oil cans, 
amps, or other vessels for lubricat an uminat ae 
Petition recorded 7th March, 1864. ee 

509. James Price, Clonsilla, Dublin, and Ricuarp Epwarp Donovan, 
Courtduffe, Castle Knock, Dublin, Ireland, ‘‘ Improvements in the means 
and apparatus for preventing collisions on railways, and for ] ing the 
effects of the same."—Petition recorded 8th March, 1864. 

585. Davin Bropik, Paisley, Renfrewshire, N.B., ‘*‘ Improvements in 
apparatus for heating water by means of waste steam.” 

587. CHRISTOPHER BRAKELL, Oldham, L hire, “ Imp ts in ma- 
pera Fa apparatus for ginning or cleaning cotton or other fibrous 
materials.” 

592. Epwarp Bisnor, Headingley, near Leeds, and Wi.uiaM Baiey, 
Halifax, Yorkshire, “ Improved means and apparatus for evaporating the 
water contained in the focal or excrementitious matter.” 

595. James Lez Norton, Belle Sauvage-yard, Ludgate Hill, London, “ Im- 
p in the facture of manure, and in machinery to be used 
in this manufacture.” 














662. vo RowgLL, ute, SA. “Improvements in fences, separating 
or divisional barriers, apparatus, or means con- 
nected therewith.” : 


664. Bensamin Day, Hoboken, Hudson, New Jersey, U.S., ‘‘ An improved 
method of producing relief plates for printing, stereotyping, or electro- 
typing.” —Petitions recorded 15th March, 1864. 

666. Ropgrt Hot, Little Lever, near Bolton, Lancashire, ‘‘ Improvements 
in the manufacture of hoods for ventilators.” 

678. Richard Howarts, Budge-row, Cannon-street, London, ‘‘ Improve- 
ments in apparatus for covering railway trucks and other carriages.”— 
Petitions recorded 16th March, 1864. 

682. Davip Daeuisu, Glasgow,\Lanarkshire, N.B., ‘‘ Improvements in looms 
for weaving.” —Petition recorded 17th March, 1864. 

708. Epwarp Borrows, Sutton, near St. Helen's, Lancashire, ‘* Improve- 
ments in pumps for eo or moving liquids,” 

710. Peter Bereuavs, Wicklinghausen, near Barmen, ** Improve- 
ments in the manufacture of ribbons, and in the machinery or apparatus 
used in such manufacture.”— Petitions recorded 21st March, 1864. 

761. Moor Cuoven, Whitby, Yorkshire, *‘ Improvements in reefing and 
stowing sails.”— Petition recorded 26th March, 1864. 

776. Ernest Gretaer, Manchester, ‘‘ Certain improvements in carding 
engines.”"—A communication from Frederick Morf, Wetzikon, Zurich, 
Switzerland.—Petition recorded 29th March, 1864. 

801. James Grorce BEcxKTon, beg Yorkshire, “ Impr n 
engines or machinery for forcing, blowing, or exhausting the air and 
other gaseous fluids.”—Petition recorded 3lst March, 1864. 

851. Wruuiam Ciark, Chancery-lane, London, “ An improvement in 
cartridge boxes and pe ion cap hes."—A communication from 
Robert Augustus Chesebrough, New York, U.S.—Petition recorded 5th 

pril, \. 

855. WitLiam CLARK, Chancery-lane, London, “ Improvements in oil cans 
or lubricating vessels.".—A communication from Jules de la Coux- 
Desrozeaux, Boulevart St. Martin, Paris.— Petition recorded 6th April, 1864. 

926. AveusTe AvpicieR, Rue Grignan, Marseilles, France, ‘‘ Embalming 
and mummyfying dead bodies,”—Petition recorded 13th April, 1864. 

1232. Josnua WomeERsiey, Norwich, ‘* Imp in the fact 
J ed from certain fibrous substances.”—Petition recorded 16th May, 

4. 

1801. Joun Bairp and Joun McIntyre, Alexandria, Dumbarton, N.B., 
** Certain imp’ its in app ployed for clearing and bleaching 
textile fabrics.”— Petition recorded 25th May, 1864. 

1420. Witu1aM Epwarp Newron, Chancery-lane, London, “‘ Improvements 
in mounting and operating heavy ordnance.”—A communication from 
James Eads, Saint Louis, Missouri, U.S.—Petition recorded 7th June, 1864. 

1461. Ricuarp ARCHIBALD BroomaN, Fleet-street, London, ** Improvements 
in engine pits for railways.”— A communication from Henry James 
Rouse, Alexandria, Egypt.—Pelition recorded 18th June, 1864. 

1500. James Grarron Jones, Cumming-street, Pentonville, ‘‘ Improve- 
ments in machinery used in getting coals and other minerals in mines.” — 
Petition recorded 16th June, 1864. 

1526. Joun Jonson, Derbyshire, ‘‘ Improvements in stoves and stove grates.” 
— Petition recorded 20th June, 1864. 

1545. James Fores, Old Ford, Bow, Middlesex, ‘‘ Improvements in the 
means of, and apparatus for, manufacturing sulphate of ammonia and 

sulphuric acid.”— Petition recorded 21st June, 1864. 

1564. GzorGe HasgLTINE, Southumpton-buildings, Chancery-lane, London, 
“ Improvements in apparatus for smelting and reducing ores and metals.” 
—A communication from Loomis George Marshall, Philadelphia, Penn- 
sylvania, U.S.—Petilion recorded 22nd June, 1864. 

1676, Wituiam Epwarp GspGe, Wellington-street, Strand, London, ‘‘ An 
improved album.”—A communication from Jules Abelous, Passage des 
Petites Ecuries, Paris. 

1681. BgNxJaAMIN FRANKLIN STURTSVANT, Suffolk, Massachusetts, U.S., 
“ Having reference to boots or shoes, or various other articles, as well as 
a connection of certain parts thereof.”— Petition recorded 6th July, 
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And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
16th July, 1864. 
2834, 8d. ; 


2789, 1s. 6d. ; 2814, 10d ; 2828, 1s. 6d. ; 2858, 8d. ; 2882, 8d. ; 


£801, 10d. ; 2898, 1s. 4d.; 2901, Sd. ; 2902, 4d. ; 2908, 8d. ; 2904, 6d. ; 2905, 

10d.’; 2906, 6d. ; 2907, 8d. ; 2908, 10d. ; 2009, 4d. ; 2910, 1s. ; 2911, 8d. ; 

2913. 10d. ; 2914, 4d. ;'2915, 10d. ; 2916, 4d. ;'2917 4a. ; 2018, 8d. ; 2919, 
24 


4d. ; 2920, 10d. ; 2921, 10d, ; 2922, 42. ; 2923, 4d. ; , 8d. 3 2925, 4d. ; 
2926, 8d. ; 2927, 8d. ; 2928, 4d. ; 2929, 4d. ; 2930, 4d. ; 2031, 4d. ; 2932, 
10d. ; 233, 4d. ; 2934, 6d. ; 2935, 28. 4d. ; 9936, 3a. 10d. ; 2937, 4d. ; 2938, 
4d. ;'2939, 1s Gd. ; 2940, Gd. ; 2941, 4d. ; 2042, 4d. ; 2043, 4d. ; 2044, 4d. ; 
2945, 4d. ; 2946, 1s. 2d. ; 2947, 2s. Gd. ; 2948, 8d. ; 2949, 44, ; 2950, 4d. 5 
2951, 4d. ; 2952, 4d. ; 2053, 4d. ; 2054, 4d. ; 2955, 8d. ; 2956, 10d. ; 2957, 
4d. ; 2958, 10d.; 2959, 4d. ; 2960, 1s. 2d. ; 2961, 4d.; 2962, 6d.; 2963, 
10d, ; 2964, 4d. ; 2965, 4d, ; 2966, 4d. ; 2967, 4d. ; 2968, 8d. ; 2969, Is. 4d. ; 
2970, 28. ; 2971, 4d. ; 2972, 8d. ; 2973, 8d. ; 2974, 4d.; 2975, 8d. ; 2976, 4d. ; 
2978, 1s. ; 2979, 10d. : 2980, 4d. ; 2981, 10d. ; 2082, 10d. ; 2983, 4d. ; 2984, 
4d. ; 2985, 10d. ; 2986, 4d. ; 2987. 1s. ; 2989, 10d.; 2u91, 4d. ; 2992, 4d. ; 
2093, 4d. ; 2994, 4d, ; 2995, 4d. ; 2996, 8d. ; 2997, 4d. ; 2998, 1s. ; 2999, 4d. ; 
3000, 10d. ; 3001, 8d. ; 3002, 4d. ; 3004, 4d, ; 3005, 1s. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


‘ollowing descriptions are made Abstracts prepared expressly fo 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


3076. W. C. Par, Millwall, Poplar, ** Pr ing the incrustation of steam 
boilers and r ing the incrustation when found.”—Dated 7th December, 
1863. 

In the preparation of a liquid compound suitable for boilers in which 
hard water is used, the paces takes the oily liquid, commonly known as 
creosote, and mixes therewith a solution muriate of ammonia (sal 


The 











597. Joun Tuomas Way, Leadenhall-street, London, “ Imp ments in the 
manufacture of manure from woollen rags, mixed woollen and cotton 
Tags, shoddy, or waste wool.” 

598. GrorGe TomuINsoN Bousrigip, Loughborough Park, Brixton, Surrey, 
“Improvements in rollers to be u in hi for spinning and 
manufacturing wool, cotton, and other fibrous materials.”"—A communi- 
cation from Amos Taylor, U.S.—Petitions recorded 9th March, 1864. 

609. Henry Evexarp Ciirton, Saint Louis, Missouri, U.s., ‘‘ Improvements 
in hot blast ovens.” 

612. FREDERICK WALTON, Staines, Middlesex, “Improvements in machi- 
| for raising water and other liquids.” — Petitions recorded 10th March, 





613 WiLt1am WiLsox, Manchester, ‘* Improvements in and apparatus for 
supplying hot water from kitchen and other boilers to haths, washstands, 
and for general use in dwelling-houses and other places, whereby explo- 
sion is entirely prevented.” 

614. FREDERICK WILKINSON and WILLIAM Rossetrer, Accrington, Lanca- 
shire, “ Certain improvements in machinery for carding cotton and other 
fibrous substances,” 

617. CiaRLEs Joun Suarr, Clerkenwell, London, ‘An improved lock or 

am i for port ies, desks, cases, and other like articles.” 

619. Water THoMas WHITMORE Jones, Old Cavendish-street, London, 

Improvements in the construction or arrangement of laced boots,”— 

petitions recorded 11th March, 1864. 

622, James Tay.or, Middlesborough-on-Tees, Yorkshire, ‘‘ Improvements 

¢ ‘n apparatus for raising and lowering bodies.” 

24. CHARLES EDWIN WaAL.is, Millman-street, Bedford-row, Holborn, 

London, “ improvements in revolving fire-arms.” 

630. WitLiam Epwarp GEpor, Wellington-street, Strand, London, “ Apply- 
ing and ag ny oe power obtained from the sea.”—A communi- 
cation from Emile Bercheron des Essarts and Pierre Jacques Ourmien 
Faubourg St. Martin, Paris, : 

631. AUGUSTUS SmiTH, Stratford, Essex, ‘‘ Imp ts in hinery for 
¢ ng bristies, applicable also to drawing or sorting fibres and hair 

ane different lengths.” — Petitions recorded 12th March, 1864. 

. THOMAS ParkINsON and FRaNcIs TaYLor, Blackburn, and Tuomas 

Burtox, Padiham, L hire, “ Imp in machinery and 
om for sizing, dressing, dyeing, and drying.” 

l. Joun Newey. Harborne, Staffordshire, “‘A new or improved fire- 

foo — ~ fire-escape may also be used for cleaning windows, and 

643. Esau Rowixa, Norwich, Norfolk, ‘Improvements in high-pressure 

a= : ."—Petitions recorded 14th March, 1864. 

p Ring CHAMBERLAYNE, Cranbury Park, near Winchester, Hamp- 
the constructi and mode of connecting and 














; ts in 
Working railway carriages, trucks, and wagons, 





jac) and of carbonate of soda, or caustic soda or potash, or the 
quivalent therefor, in the following proportions and manner :—To 16 Ib. 
of creosote, contained in an iron pot and raised to a temperature of about 
80 deg., to insure its fluidity, he adds 1 1b. of muriate of ammonia dissolved 
in one gallon of water with the application of heat. While the muriate of 
ammonia is being poured in, he facilitates the admixture by stirring, and 
eontinues the heat to the pot so that the contents may just simmer, When 
a thorough admixture has been effected he adds to the contents of the iron 
pot 11b. of soda ash, and mixes the same with the compound by stirring, 
continuing the simmering heat until a thorough admixture takes = 
When this has been effected he runs off the liquid compound into suitable 
receptacles, from which it may be removed for sale or use, 

3082. H. B. James, Fish-street-hill, London, ‘* Composition for covering steam 

boilers and pipes.” —Dated 8th December, 1863 

The ingredients which enter into or compose the mass which, after manu- 
facture or treatment becomes this improved composition, are as follow :— 
The patentee takes of ivory black or lamp black 4 cwt. (say 448 lb.) ; of varnish, 
gum, mastic, or other resinous or binding ingredient (it being for this 
purpose he uses the varnish) 16 Ib. weight, which, when dissolved to the 
proper liquidity, will produce five gallons; of cow dung, or other animal 
excrement, 5 cwt. (say 5601b.); of fullers’ earth, chalk, or similar dry 
earthy substance, also 5 cwt. (5601b.); of Roman, Portland, or other dry 
powder cement, 4 cwt. (56 1b.); alkali (ordinary alkali), 4 cwt. (56 1b.), 
with water sufficient to bring the matters forming the mass to a proper 
consistency. 

3104. W. Macuin, Lincoln, “ Apparatus for reversing the motion of locomo- 
tive and other steam engines.” —Dated 9th 5 , 

This invention consists in the employment of a metal cylinder bored out 
to fit the crank shaft, having two eccentrics (one at each end), if for a single 
cylinder engine. On the opposite sides of this cylinder there are two 
inclined or spiral slots, and two straight grooves are cut in opposite sides of 
the crank shaft. On the outer side of the cylinder there is a sliding clutch 
or collar, having two internal projecting pins, which through the 
inclined slots of the cylinder into the straight grooves in the crank shaft. 
A backward or forward motion being given to the clutch or collar by a 
forked lever, the pins traversing in the straight grooves of the crank shaft 
and in the spiral slots of the cylinder, causes the latter to revolve, and 
bring the eczentrics into such a position as to move the slide valves and 
reverse the motion of the engine.—Not proceeded with. 

3110. H. Turner, Leeds, “‘ Apparatus for pr ting the explosi 
boilers.” —Dated 10th December, 1863. 

This invention consists in conn’ the float in the boiler to the damper 
in the flue k to the » a 
spring, or other suitable connection. the float 

ing to the level of the water becoming too low, the lever 











and the damper is suddenly closed, thus check’ 
sequently, the intensity of the fire. When the 
fresh supply of water is pumped into the boiler, but if fresh water is not 
supplied, and the level still continues to descend, the float above referred 
to, or a second float acting in a tap or valve, admits steam or water to the 
fire and quenches it. 

3129. J. Curr, Lambeth, Surrey, “‘ Apparatus for transmitting motive power.” 

—Dated 10th December, 1863. 

This invention consists in certain improvements in the dri gear of 
machinery, more especially applicable to potters and lathes, whereby power 
can be conveyed or transmitted, and the — of the moving parts varied 
at pleasure, or their direction reversed. @ apparatus, as applied to the 

ter’s wheel, is arranged as follows :—On a horizontal shaft a disc wheel is 

ed near the spindle ing the potter’s wheel, the spindle rests and 
turns in a step or socket, or it may be suspended in a sliding 
is furnished with a small horizontal fnction wheel (covered or not 
leather) which slides on the circular, square, or triangular spindle, or on a 
circular spind/e with a bead rib thereon, and is maintained at any desired 
position or height by means of a rod or lever, actuated by the operator; it 
is thus evident that, as the small friction wheel is raised along or up the 
spindle towards the larger circumference of the disc, it will acquire an 
increased speed from the unvarying revolutions of the driving shaft, and 
vice versa, 


the draught, and, con- 
per is thus closed a 


, and 
with 


_ 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, gc. 

3073. G. R. Tune, Birkenhead, and J. Park, Liverpool, “ Steering gear 

Jor ships and other vessels."—Dated 7th December, 1863. 

In carrying out this invention the patentees secure a tiller or arm to the 
rudder head, and in or to the former they fit a sliding block of peculiar 
construction, the opening through the inner part of which is screwed to 
work on a screwed shaft. Rotatory motion obtained from a steering wheel, 
or steering wheels, handled in the usual way, or rotatory motion otherwise 
ovtained, is conveyed by wheel or other connecting gear to the screwed 
shaft, above mentioned, to cause the sliding block to travel in accordance 
with the motion given towards one end or the other of the screwed shaft. 
The sliding block, fitted as above d, will, therefore, when motion 
is given, move the tiller or arm, the outer end of which will describe the 
are of a circle, with it the rudder head, and thereby bring the rudder into 
the desired position. The sliding block is fitted to travel in a slot or opening 
in the tiller orarm, The outer parts thereof, which come in contact with 
the surface of the slot opening, are made smooth and fitted with guiding 
flanges, Inside the said block there is a nut or piece with a screwed opening 
therethrough, in which the screwed shaft works. The external form of this 
nut or piece is spherical, with two projecting poles, which represent the axis 
on which it moves, to fit the screwed shaft properly at all times and in any 
position or angle in and at which the tiller or arm and the rudder may be 
P 





3083. J. Aubert, Paris, “ Railway carriage and other brakes."—Dated 8th 


rT, 1863. 

The peculiar feature of this invention consists in the brake being worked 
by the locomotive itself. The are 80 arran; that, as soon as the 
steam is shut off from the cyli of the | e, the propelling force 
— is accumulated in the train causes the putting on the brake to the 
wheels, 

3085. R. Tuornrox, Biinburgh, “* Bridges.”—Dated 8th December, 1863. 

This invention relates to the arrangement and construction of railway 
and other bridges of great span by a combination of most or all the prin- 
ciples of bridge-building at present in use. In carrying out tho First part 
of the invention one or more cables of iron wire are used for each girder, 
passing along the upper edge of the bridge, and attached to it by suitable 
appliances. is cable is continued over the top of the piers of the bridge, 
and attached to both sides of the river, or space to be bridged, by means of 
anchors or other suitable fixing app , and, in passing over these piers, 
is secured to another apparatus to allow for its expansion and contraction, 
The bridge nay also be constructed of two or more box girders, as circum- 
stances may require. In carrying out the Second part of this invention 
the pendant lever principle is adopted, and in this case the tubular and 
lattice girder principle are combined in the manner now to be described, 
From the pier ends of the levers, and for distances of two-thirds towards 
the centre of the span, tubular girders are used ; the remaining distance at 
the centre is completed by a lattice or bow-string girder ; if the latter it is 
extended from about a quarter of the entire distance from each pier, also 
imparting to it the form of an elliptical curve secured to the main girder b: 
vertical frame-work. There are also fixed transversely web girders wi 
diagonal stays, thereby im ing to the whole structure lateral stability. 
The roadway is covered with timber laid diagonally, and secured to the 
transverse guides by bolts.—Not proceeded with. 

3100. W. L. and T. Winans, Dover-street, London, “ Adapting screw propel- 
lers for propelling ships or vessels."—Dated 8th November, 1863. 

This invention relaves to the adaptation of two, three, or four propellers 
to and in combination with a spindle-shaped hull, such as was invented by 
R. and T. Winans, and for which letters patent were granted to them 19tu 
June. 1858 (No. 1386), and consists, First, of a combination of two screw 
propellers, which may be wholly or partially submerged, one of which is 
placed at or near each end of the vessel. The propellers may be placed on 
the same shaft, or on separate shafts, as may be deemed most desirable. 
The invention consists, Secondly, of a combination of three screw propel- 
lers, which may be wholly or partially submerged, two of which are placed 
at or near one end of the vessel, and one at or near the other end ; these 
ee agg are each placed on separate shafts. The invention consists, 

hirdly, of a combination of four propellers, which may be wholly or par- 
tially submerged, two of which are placed at cr near each end of vessel, 
The four propellers may be placed upon two shafts, or each may be placed 
upon a separate shaft. Fourthly, in the adaptation, at or near one end of a 
spindle-shaped vessel, of two screw propellers, with a rudder between them, 
The propelier shaft or shafts may be placed in any suitable position in the 
vessel at or below the centre line, or line of floatation, and may be actuated 
by the same or by separate engines, and the propellers may be driven in the 
same or in opposite directi The in ion likewise consists in similar 
adaptations and combinations of propellers to or with a —— 
hull, having a flat or nearly flat upper deck, with bulwarks, railing, or cabin 
or cabins, with upper or hurricane deck, similar to that invented by the 
present patentees, and for which letters patent were granted to them on the 
20th June, 1863 (No. 1555). 
$121. W. Livinestons, Glengall-road, Poplar, *‘ Feathering screw propeller 

with fixed blades.”—Dated 11th December, 1863. 

This invention cannot be described without reference to the drawings. 

$122. C. SEATON, Queen’s-street, May Fair, London, “‘ Permanent way of 
railways.”— Dated 11th December, 1863. 

This invention relaves to the sleepers of the permanent way of railways, 
and consists in constructing longitudinal wrought or cast iron sleepers of 
a rectangular, semicircular, or other convenient section, laid with their 
apices or convex surfaces upwards, and having their corresponding concave 
surfaces bedded in the ballast. If desired, a cushivn of timbor or other suit- 
able material may be placed between the rail and the sleeper, to deaden the 
noise and prevent jarring.—Not proceeded with. 


Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 
3074. E. Currron, Bradford, Yorkshire, “ Machinery for preparing and 
combing wool and other fibrous substances.”— Dated 7th December, 1863. 

In performing this invention the inventor employs, First, a blast of hot 
or cold air, appiied directly over the points of the teeth, at the place where 
the fibre is fed thereto, which forces the same into the teeth. The air may 
be heated by any of the well-known means of producing hot air, and forced 
through a pipe or pipes by fan or pump, or by any convenient motive 
power. Or, Secondly, he employs a grooved collar, or series of flanges, or 
circular or other formed plates, which may be plain or serrated, or having 
teeth therein mounted on a spindle, and so formed and applied as to enter 
and rotate betwixt the rows of teeth on the ing or other comb, near 
the place where the fibre is fed, which, on motion being —_— thereto, 
presses the fibre into the teeth thereof. Thirdly, he employs a roller, 
covered with india-rubber, felt, or other flexible substance, to rotate on the 
surface or points of the comb teeth, so as to press or force the fibre down 
into the said teeth.—Not proceeded with. 

3079. W. WANKLYN, Bury, ‘‘ Construction of machinery for ginning cotton.” 
— Dated 8th December, 1868. 

This invention is chiefly applicable to the machines for ginning cotton 
known as the Macarthy gins, but it may be lied to other machines for 
ginning cotton, in which a grooved roller, combined with a vibrating knife 
and a doctor, are employed. It has h fe n 'y to make 
these rollers of wood or iron, covered with leather, in which spiral grooves 
of jin., or more, asunder are cut. Now this invention consists in making 
the rollers of cast iron, or other suitable metal, in which fine spiral grooves 
are cast or cut, the edges and sides of the spiral grooves being more or less 
serrated, corrugated, or wrinkled. By this means a greater quantity of 
cotton may be cleaned in a given time, and the roller is made more durable, 
Another part of the invention consists in covering the rollers with leather, 
as heretofore, and in making the grooves jin., or less, apart. 
8084. J. Wray, Manchester, “ Spindles and skewers to be employed in spin- 

ning fibrous substances.” — Dated 8th December, 

This invention consists in an improved method of manufacturing such 
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spindles and skewers as are employed in spinning fibrous materials, by the 
novel employment and use of a flat-surfaced anvil and hammer connected 
with an ordinary forging machine, instead of an anvil and bammer formed 
like a “ swage,” that is, having icircular ind i or grooves 
formed on their striking surface, into which the spindle fits, and by whic 
it is formed. The flat surfaces of the improved anvil and hammer are not 
parallel, but inclined to a required angle, so as to taper the spindle length- 
wise, the found form being obtained by turning the spindle as it is sub- 
mitted to the repetition of blows from the hammer. By this improvement 
there is less friction produced in the action of the hine, and a ider- 
ably straighter and better shaped spindle is obtained than by means of the 
“swage.” 


3090. R. Harrowsy, J. Founps, and A. Harrowsy, Bradford, ‘‘ Looms.” — 
Dated 8th December, 1863. 

This invention relates to means of working or operating heddles or healds 
in such manner as to produce what is known as a double shed, also an 
even shed. The improvements consist of a pair of levers, with segment or 
sector ends applied to each heddle, one end of each lever being provided 
with cogs, so as to gear end to end in each other, the other end being 

rooved, to receive a cord, strap, or chain to be attached to the heddle. 

ese levers are hinged, in or near their middle, upon studs fixed to the 
top rail of the loom, or to a plate or frame attached thereto, and they vary 
or are adjusted in length of arm from the stud or fulcrum to the end where 
the heddles are attached, according to the thickness of heddle, or the differ- 
ence in distance of the heddles respectively from front to back, or from the 
opening of the shed. Motion is communicated to the ~aid levers, as and 
when required, by hooked rods or levers, which are placed in position, and 
caused to take on a a bar by means of ordinary Jacquard or peg lag 
cylinder arrangement, and removed out of contact by springs. A lever is 
hinged to the loom end, and which has a to-and-fro motion communicated 
to it by means of a crank cam or tappet, operated by the crank or other 
suitable shaft. In this lever is a cam slot-hole, which works a stud and 
friction pulley fixed to the lifting bar lever. This cam slot hole is so 
formed as to give intermittent reciprocating motion to the lifting bar lever. 
Or an equivalent motion may be produced by a suitably formed cam, fixed 
on the crank shaft, or by a cam slot hole, or an inclined wedge (aided by 
springs), and operated by the crank or other suitable shaft, and connected, 
by an ordinary rod, to the aforesaid lifting lever. 
3091. H. Eastwoop and B. Maturws, Elland. Yorkshire, ‘‘ Apparatus for 

carding wool or other fibrous sub-tances.” — Dated 8th December 18 i3. 

This invention relates, First, to the feed apparatus, and consists in the 
application of an endiess spirally grooved roller, for traversing the slivers 
ou the fe d apron, instead of the belt heretofore used for that purpose, by 
which a certain or positive action or motion thereof is produced, thereby 
obtaining — regularity of feed. Secondly, the invention relates to tre 
doffer, and consists in the employment of thin rings of steel, or other suit- 
able material, placed betwixt the rings of cards on the doffer projecting 
beyond the surface or points of the card teeth, and entering grooves 
f. rmed on the swift or betwixt the card teeth thereon, so as to divide 
the wool or other fibre into strips, as it is transferred to the doffer.—Not 
proceeded with. 

8112. M. Frimovanper, Breslau, Prussia, “ Machinery for the treatment of 
tow. &c.""— Dated 10th December, 1863. 

This invention consists, more especially, in employing the following parts 
in the construction of the above machinery. First, a drum, with fixed or 
movable beaters ; Secondly, an open fixed heckling drum ; and, Tnirdly, a 
sieve or screen of wires, placed longitudinally, as above stated, the whole 
operating in the following manner :—The fibrous material is "tage on an 
endless feeding cloth, and conveyed to the drum of beaters by the fluted 
fixed cyli: ders ; the speed of the drum is twenty-two revolutions to one 
revolution of the feed cylinders, by which the fibrous material is beaten 
very rapidly, which causes the separation of the extraneous ma’ ters there- 
frow. The fibrous material passes from the beaters through the heckling 
cylinders, and falls thence on to the beaters below; meanwhile, the woody 
parts fail on the sieve or screen below, and pass through the meshes of the 
sieve or screen ; the fibrous material falls upon the beaters, by which it is 
beaten ; thence it passes to the second set of beaters, where it is again 
beaten ; the sieves, by their rocking motion, effectually clear the fibrous 
material of dirt and refuse. 

8113. A. Resp, Perth, and G. Rypiuu, Dewsbury, “ Rag machine cylinder or 
swift and tooth of an improved principle, for the purpose of pulling up 
woollen and cotton rags, silk rags, &c. d&e."—Duted 10th December, 








This invention cannot be described without reference to the drawings. 
3120 J. BuLtovan, Accrington, * Looms for weaving.” —Dated 11th Decem- 

This invention relates to wide looms used for weaving plain or fancy 
woollen or other fabrics, and is especially adapted to looms having drop 
boxes, Jacquard apparatus, dobbies, or other arrangements used for faucy 
weaving. The object of the invention is to stop the loom when the weft 
breaks, or is absent sooner than has been heretofore accomplished, and for 
this purpose the patentee employs a weft motion at or near each selvage of 
the warp, and, in cases of extreme width, one or more between the 
selvages. At one or both ends of the loom he employs a sliding bar, 
having at tbe front a lever or catch, which is raised so that the slots or 
batten shall come in contact with it, and push the bar when a weft breaks 
or is absent; the said lever or catch is connected by a cord, wire, or shaft, 
with the setting-on rod, or to a lever operated upon by the weft motion, 
To the sliding bar is attached one end of a strong spring the other end of 
which is connected to the brake which acts on a separate brake wheel tixed 
to the crank shaft, and the back part of the bar is connected to a strap 

sing over friction studs or rollers, and connected to another spring; or, 
n some cases, the bar is connected to the spring only ; or, instead of the 
sliding bar, the patentee employs a vibrating bar, connected at the bottom 
to a strong spring, and puts the bar in motion when a weft breaks or is 
absent, by causing a catch, worked'‘by the weft motion, to seize the teeth of 
a catch wheel fixed to the crank shaft, the said catch and catch wheel being 
a modification of, and producing the same effect as, the brake and brake 
wheel. He also connects the diving pulley or fly-wheel to the crank shaft 
by a clutch box or friction pulley, and disconnects the clutch or pulley, when 
a weft breaks or is absent, by causing the setting-on rod to act on the lever 
which works the said clutch or pulley. In some looms, where the clutch 
box is not used, the sliding bar acts upon the ordinary brake and fly-wheel. 
When a weft is broken, or is absent, the lever or catch on the sliding bar is 
raised, and the slay, as it advances, comes in contact with the Lver or 
catch, and pushes forward the bar, and presses the brake against the brake 
wheel, and also tightens the strap on the friction studs or rollers, so as to 
stop the loom before the reed can beat up the last pick or portion of a pick, 
the springs connected with the sliding bar preventing, at the same time, 
any undue violence or concussion, and the same effecis are obtained when 
the vibrating bar and spring are acted upon by means of the catch and 
catch wheel, 
$125, bk. Surpugnp, Wakefield, York, “ Preparation or manufacture of 
cocoa-nut fibre for matting purposes.”—Dated Lith December, 1863. 

In carrying out this invention the fibre of the cocua-nut is twisted into a 
yarn by spinning or roving frames of the ordinary class, and either during 
the time of such spinning or roving, or after such spinning or roving 1s 
completed, a thread of cotton, linen, flax, jute, or other suitable material, 
is twisted or wrapped round the cocoa-nut fibre by the aid of a second flyer 
for that purpose, by which means the yarn is rendered stronger and more 
durable, as well as of a better appearance, than when used in the ordinary 


way. 





Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impements, Flour 
Mills, &c. 
3092. J. E. Boyp, Lewisham, “ Lawn mowing and grass cutting machines.” 
— Partly a communication.—Dated 8th December, 1863. 

This invention consists in the application to an ordinary lawn mowing 
machine, of certain cutting arrangements, somewhat similar to those which 
are applied to horse power grass cutting and reaping machines ; to wit, 
oscillating or shuttle knives, instead of the revolving cutters, as now fitted 
to ordinary lawn mowing machines. The oscillating bar containing the 
vibra’ ing kuives is set in motion by manual power, working certain gearing 
and cranks connected therewith. Over the oscillating bar containing the 
knives is placed an appliance for removing the cut grass into a receiver at 
the rear of the same.—Not proceeded with. 

3095. W. M. Cranston, Upper Thames-street, London, “ Reaping and 


mowing machines.” —A communication. — Dated 8th December, 1>63. 

The patentee claims, First, the employment, for clearing the cut crop 
from the platforms of reaping and mowing machines, of a rake revolving 
horizontally, and carried by a vertical axis which also supports and drives 
the reel employed to lay the standing crop towards the cutters, in the 
manner described. Secondly, the method of arrauging the apparatus for 
raising and lowering the frame cutters, Thirdly, supporting and driving 
the reel by the same vertical axis which carries the rake, in the manner 
described. ae the application of a clutch on the vertical axis of the 
reel, so that, when desired, the rake may be thown out of action while the 
machine is at work, as described. Fifthly, the method described of arrang- 
ing the apparatus for raining and lowering the frame and the cutters. 


$126. T. Wren, Uttoxeter, Staffordshire, “ Bngines for hauling agricultural 
implements."—Dated 1}:h December, 1863. 

According to this invention the patentee drives also the loading or locking 
wheels in such @ manner as to leave them free both to lock and to rise and 
fall independently in passing over uneven land. He employs for the pur- 
pose the nipping drum, which at other times serves for hauling the mple- 
ments, and this he does in the following manner :—The wheels are made to 
turn freely on the axle, which is made with a boss or enlargement in the 
centre, serving as a bearing for a vertical axis; the two ends of which are 





also held in bearings in a forked piece. This forked piece has a horizonta 
stem, which is held and able to turn in a bearing fixed to the engine. By 
the turning of the horizontal stem of the forked piece in its bearing, the 
wheels are allowed to rise and fall independently to follow the inequalities 
of the land travelled over, and the locking round «f the wheels is obtained 
by the movement of the axle about the vertical axis. For driving the 
wheels a small nipping drum is mounted on the vertical axis before-men- 
tioned, and this is driven by an endless rope passing around it, and also 
around the main nipping drum. On the same axis two bevelled wheels are 
also mounted, the one under and the other over the axle, and they gear 
with other similar bevelled wheels fixed on tubes which are able to turn 
freely on the axle, and these tubes at their outer ends are capable of being 
clutched with the wheels. Thus, when the main nipping drum is driven, it 
rotates the two leading wheels without interfering with their locking 
motion, and when required for rapid turning one or other of the two wheels 
pe | be thrown out of gear. When the engine is required for hauling the 
endless rope is removed from the main nipping drum. In place of using 
the main nipping drum for driving the fore wheels, an extra nipping drum 
may be employed for the purpose. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


3094. P. R. Wason, Corwar House, near Dervan, Ayrshire, “ Apparatus 
used for heating and ventilating horticultural buildings.”— Dated 8th 
December, 1863. 

For the purposes of this invention an ordinary or any suitable air-heating 
stove or apparatus is employed, in order to heat the air which is to be 
supplied to a house. The heated air is conducted into a flue, which, it is 
preferred, shou'd run from end to end of the house, though this may be 
varied. The flue is constructed on or near the floor of the house, and 
there are numerous openings through the upper surface, or it may be at 
one side of the flue, in order that the heated air supplied from the air- 
heating apparatus to the flue may be diffused from end to end or the 
building. Covers or valves are arranged so as to cover or close the openings 
at any part of the flue. The flue is, by preference, formed of brickwork, 
covered over with tiles, perforated with nomerous small holes, up or 
through which the heated air supplied to the flue passes into the house in 
numerous streams. This flue should be near the front of the house. The 
passage of the streams of heated air at any part of the flue may be, for a 
time, stopped or regulated by covering one or more of the perforated tiles 
with a cover or covers of slate or other material. 

3117. R. W. Pyne, Grove-lane, Camberwell, ‘‘ Sash or shutter fastener.”— 
Dated 10th December, 1563. 

In performing thisinvention the patentee makes use of a metal plate, 
attached to which, by a hinge, is a tongue or flap. This he fastens to the 
upper sash. On the lower sash is fixed another plate carrying a catch, over 
which the tongue or flap before-mentioned passes by means of a slot formed 
to receive it. The catch turns on a pivot or stud, and is arranged so that it 
has the same action as an eccentric or cam, and when turned so as to secure 
the casem¢nt, presses at the same time tightly against the inside of the 
tongue or flap, thus bringing the sashes together, and making a close joint, 
preventing all vibration of the windows, and rendering it impossible to 
slide it back from the outside of the window. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 

3072. R. Ricuarps and 8. C. WiLLETTS, Birmingham, “ Breech-loading fire- 
arms.” — Dated 7th December, 163. 

This invention consists in arranging or constructing certain mechanism 
for working the bolt by which the breech ends of the barrels are fastened to 
the boy for discharge, and released from the said body for loading.—WNot 
proceeded with. 

3087. T. A. BLAKELY, Montpelier-square, London, “ Iinprovements in projec- 
tiles for ordnance, and in loading and firing ordnance.”—Dated 8th 
December, 1363. 

Various contrivances have been suggested for causing projectiles to take 
the rifling in the barreis of ordnance. Now, this invention consists in 
fitting a cupped ring, of copper or other similar metal, round the base of 
the projectile in such manner that, on its being fired, the outer edge of 
the ring shall be expanded beyond the circumference of the projectile. Or, 
instead of the cupped ring, the patentee sometimes fixes on to the rear end 
of the projectile a concave disc of copper, or other similar metal, the edge 
of which is expanded, on the explosion of the charge, beyond the circum- 
ference of the projectile. The invention for loading ordnance relates to 
such as are muzzl~-loading, and consists in the employment of a disc or 
piston, carried or fixed at the end of a rod, which passes through an aper- 
ture made entirely through the rear end of the gun. In order to load the 

iston is pushed forward to the muzzle of the gun, the powder is attached, 

v a string or otherwise, to a projection on the face of the piston, and the 
piston is drawn back a sufficient distance to admit the powder ; the projec- 
tile is next attached to the powder bag, and the charge is drawn into its 
proper position for being fired. In some cases he makes the vent through 
the travelling piston, and thereby fires the charge. In some cases, again, 

he attaches detonating powder to the powder case, and explodes it by a 

plunger or wire passing through the travelling piston. 

3102. T. H. Fuercuer and R. Forrest, Woolwich, “ War rocket and rocket 
tube.” — Dated yth December, 1803. 

The patentees claim, First, the construction of rocket tubes, for firing 
rockets with spiral planes affixed to the internal surface of the rocket tube, 
for the purposes set forth. Secondiy, affixing on to the outer surface of 
rocket cases corresponding planes to those in the rocket tube, and project- 
ing those planes below the base of the rocket, and concentrating such 
extended planes at their ends, bringing them within the range of the vent 
fire, as described. Thirdly, the use of a single vent in the centre of the 
base of the rocket, thereby insuring that uniformity of action which is not 
to be obtained from two or more vents, Fourthly, the use of these 
extended concentrated planes with or without the planes on the sides of the 
rocket case, Fifthly, constructing rocket tubes or cases either with grooves 
in the case instead of planes, and planes on the body of the rocket case, 
or vice versa, as also the placing of collars of various sizes upon the rocket 
stick, 

3108. N. Kennepy, jun., Glasgow, “‘ Fire-arms."—Dated 9th December, 
1863. 


In carrying out the First part of this invention a hole is bored, or 
otherwise formed, longitudinally in one end of the butt, and in the other 
at that portion of the stock immediately behind, and concentric with, the 
bore of the barrel; this tubular hole hes a lining of metal of the same 
interior diameter as the bore of the barrel, which hole also constitutes the 
charge or cartridge holder. Secondly, for the purpose of adjusting the 
cartridge in its proper position in the barrel, there is titted into the after- 
mentioned tubular hole a piston, capable of being moved by a button 
extending from it through the side of the stock, in which a slot is cut, 
of the same length as the hole, to enable the piston to be moved through 
the entire length of the hole; the cartridges are in erted in front of the 

iston, and, by forcing the latter, they are introduced into the bore of the 
gun. Thirdly, for the purpose of closing the breech after the charge is 
inserted in the barrel, and also to resist the explosive action of the charge, 
a metal plate, moving on a hinge, is fitted, and firmly secured in the open- 
ing by a spring and detent. Fourthly, to enable the nipple to be quickly 
supplied with caps, a steel band, punctured with eight or ten or 
other number of holes to fix caps into, is made to pass over the nipple, 
and place the caps on it as the charge enters, — Not proceeded with, 


3115. W. Cuark, Chancery-lane, London, ** Port closers for vessels of war 
ard forts ""—A communication.—Lated 10th December, 1863, 

This invention consists in the employmeut or use, for the purpose of 
closing the —= of vessels of war, or the embrasures of forts, of two 
roilers, each being made to rotate independently of the other, and provided 
with a cavity on one side, so that, by turning the rollers in such a position 
that the cavities face each other, an opening is obtained which allows of 
giving to the gun any desired elevation or depression, and, at the same 
time, the said rollers allow of training the gun to an angle of 45 degrees, 
or more, with the beam ; and if the rollers are both turned in such a posi- 
tion that the cavities face the interior of the vessel or fort, the port or 
embrasure is firmly closed. The invention consists, also, in the application 
of semicircular flanges, embracing the backs or inner sides of the rollers at 
top and bottom, in such a manver that any strain brought to bear on the 
outside of the rollers is sustained by the said flanges, and the gudgeons of 
the rollers are entirely relieved, and not liable to get injured by shot or 
shell which may strike such rollers. The invention consists, Finally, in 
the employment or use of india-rubber, or other suitable packiny, inserted 
into the faces and backs of the rollers, which will close perfectly water- 
tight, and prevent the water from entering the ports or embrasures.—Not 
proceeded with, 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, gc. 


$130. J. Curr, Lanbeth, “ Lamps for burning hydrocarbon.”~—Dated 11th De- 
cember, 1863. 

This invention consists in forming lamps of any material in such manner 
that they shall be capable of consuming the hydrocarbon absorbed by the 
= or passing up by capillary attraction, so as to prevent the evolution of 
smoke, 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

$114. J. A. Pots and P. O. Brrnarp, St. Martin’s-street, London, ‘‘ Im- 
pr ts in obtaining puryied or refined oils, and in obtaining oil 
cakes from cotton seed and other vecetadle su stances, also in refining or 
purifying cod liver oil.” - Dated luth Dec-mber, 1363. 

In the first place this invention consists in the use fur the purposes thereof 
of a solution of salts of tartar, chloride of lime, and white vinegar. The oil 
after being subjected to this solution is filtered through salt. For cotton seed 
oil the seed is first crushed by iron cylinders, and afterwards pressed by 
iron presses, whereby a rough oil of a dark colour is obtained, to refine 
which the inventor takes the rough cotton seed oil above mentioned, and 
mixes the same with the solution, and by this process he produces a good 
oil, especially good for burning in lamps and preserving fish. For cod 
liver oi] he uses the above named solution of salts of tartar, chloride of 
lime, and white vinegar, making this oil perfectly free from taste and smell, 
For castor oil he crushes the seed by the same process as the cotton seed, 
and next adds thereto a small quantity of the oil of bicter al.onds, passing 
the same through the filter and producing the oil sweet and free from bad 
odour.—Not proceeded with. 

3131. E. Souvay, Brussels, “ Apparatus by mems of which the formation of 
carbonates of soda by direct combination is rendered practically available 
for manufacturing purposes.”— Dated 11th December, 1863. : 

This invention cannot be described without reference to the drawings. 








Ciass 9.—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


8064. J. F. HALLETT, Old Compton-street, Soho, and T. L. WuitE, Lichfield- 
street, Soho, London, ‘* Apparatus for checking cash taken at intervals.” 
—Dated 7th December, 1863. P 

In performing this invention the inventors make a box of any suitable 
material, and of any suitable form or shape, say 12in. long, Gin. wide, and 
5in, deep ; they divide the interior thereof into, say, eight divisions, the 
bottom of each division being a plane inclining towards the front, 
which front is composed of a slide. The top of the box has 
let into it a metal plate with eight sunken divisions or troughs, corre- 
sponding with the divisions in the interior of the box, the bottom 
of each trough having a slit or opening to let money pass to the 
interior. A sliding plate of metal (or other material) is let into the top of 
the box, and numbers indicating the hours, say, from 9 a.m. to 4 p.m., are 
cut or engraved thereon, each number being opposite one of the slits or 
openings aforesaid. Handles are placed on the ends of the box, and at one 
end is inserted a lock, the catch being in the front or slide before- 
mentioned. A guide piece is used to stop the slit or opening next the hour 
into whose division the cash is to be poured. The operation is as follows : — 
A. 9am., say, the cash taken by the barman is removed from the till and 
poured into the slit opposite the tigure 9. -At 10 o’clock the same operation 
is repeated, the cash being passed through ths slit opposite the figure 10, 
and so on until 4 p.m., when the box must be cleared. The master of the 
establishment then locks the slide, pushes it to the right as far as one 
division, the cash. in which (from the incline of the bottom) falls forward 
on to the table, and is counted; he then pushes the slide and discovers 
another division,jfrom which the cash is removed and counted, and 80 on to 
the end, or4 p.m. A fresh slide plate is then put on the box bearing the 
numbers, say, from 5 to 12; the front slide is then shut or locked, and the 
apparatus receives the cash till 1z p.m. Of course the master can empty 
the apparatus at any hour he may think proper, and thus (after having 
averaged the houry receipts) he will be enabled to judge approximately 
whether the hourly takings of the till are fairly transferred to the box.—Not 
proceeded with. 

8065. A. J. ASPINALL, Tue-Brook, near Liverpool, “ Hand stamp or seal for 
marking or impressing consecutive numbers or figures.” — Dated 7th 
December, 1803. : 

This invention cannot be described without reference to the drawings. 
3066. W. Firtu, Burley, and 8. Firtu and J. Stureson, Leeds, * Machinery 

Jor cutting and boring coal, stone, or other minerals.”—Dated ith 
December, 1863. : 

This invention consists in great part in new methods of applying 
hydraulic power and compressed air for the above purposes, One of the 
improvements consists in using a ram worked by hydraulic power, or any 
other suitable apparatus, for applying hydraulic power, by pumping for the 
purpose of splitting or detaching the coal, stone, or mineral from the mass, 
thus rendering the use of gunpowder or other explosive agent unnecessary. 
One of the m»des of effecting this is by driving a wedge or chisel, or other 
suitable cutting tool, into the coal, stone, or mineral by the power of the 
ram or other apparatus after the operation of boring or undermining has 
been effected. In some cases it may be found beneticial to employ more 
than one wedge, chisel, or tool. This plan will have, amongst other 
aivantages, the great advantage of dispensing with the necessity of boring 
or drilling. 

3067. A. ANTILL, and W. WiKInson, Birmingham, ‘‘ Manufacturing joints 
and catches for brooches and other articles of jewellery.”—Dated ith 
December, 1863. : : 

Instead of making the joints to consist of several different parts, which 
are afterwards sold: red or pressed together, the patentees propose to make 
each joint solid, which they do either by casting the whole of each joint in 
one piece, and then planishing the same by means ofa die, or they propose, 
by means of a suitable draw plate, to draw metal to the thickness and 
pattern of the joint required, then to gap or cut out from the front side of 
the joint a sufficient portion of the metal to allow space for the tongue 
joint, and also to gap or cut out from the back part of the joint so much of 
the metal as willleave the remainder to form either a plate or pegs as may 
be required. 

3068. J. H. Simpson, Kilmeena, Westport, Ireland, “‘ Manufacture of boots 
and shoes."—Dated 7th December, 1863. 

This invention consists, First, of a seamless metal toe-sheath, so constructed 
that it may be drawn over and affixed to the toeof a boot or shoe when quite 
finished. The Second part of this invention consi~ts ofa similarly formed metal 
toe-cushion or interior support io be inserted into the boot, and placed at the 
extremity of the toe to prevent the upper leather from falling in and losing 
shape externally at the toe. The Third part of the invention consists of a 
metal casing for a boot or shoe heel. The Fourth part of these improvements 
cousists of a metal stiffener for the upper leather surrounding the heel of a 
boot or shoe to be inserted between the outer leather and the liniug.—Not 
proceeded with. 

3069 F. Piercy, Dockmouth, Devon, “‘ Application of heat towater and other 
fluids.” —Dated 7th December, .863. 

This iuvention relates to the heating of water and other fluids by sub- 
merging the heating medium and apparatus therein, whether it be gas, 
paraffin oil, coal, or other fuel.—Not proceeded with. 

ste 9 

3070. R. A. Brooman, Fleet-street, London, *‘ Crinoline or hooped skirts.”— 
A communication. — Dated 7th December, 1863. , 2M 

This invention consists in imparting to the hoops, of which the skirt is 
formed, a greater degree of elasticity and flexibility at certain points, in 
order to allow of the dress setting in front upon the wearer situng down, 
entering a carriage, and the like. The inventor carries this a 
effect, either by letting into the hoop, at intervals, strips of material o 
greater flexibility than that of which the body of the hoop is constructed, 
or he lets in a coiled or helical spring at intervals, or where steel is the 
material of which the hoop is formed, he roils, hammers, or stamps it 
thinner at intervals than the remaining part of the hoop; or he removes 
portions at intervals from the breadth of the steel.—Not proceeded with. 
3071. M. Turnor, Birmingham, “ Pencil cases and holvers for cra: on 

and other marking, writing, or drawing materials.’ —Dated 7th December 
1863. 

The patentee claims, First, preventing the return of the tead or marking 
material into the case or holder by the pressure used in writing or marking. 
Secondly, preventing the return of the action, or that part contaiing the 
lead or marking material, into the case or holder by the pressure used in 
writing or marking. Thirdly, making the said boxes of two nearly tell 
shaped parts, connected to and sliding upon one another, in the manne 
described and represented in the drawings. es 
3075. T. Bate, St. George’s-terrace, Kilburn, “‘ Receptacles for containing 

biscuits, fruits, dc.” —Dated Tth December, 1863. — 

The inventor proposes to form a lip, border, or le ige around the — 
of the box, somewhat of an inverted V shape, which rises above the leve ; 
the sides; and a similar recess or rebate is to be cut out of the under = 
of the lid, to fit on to the lip or ledge. In other cases he proposes to —_ 
the border as a projection at the sides of the interior of the receptacle, = 
to dispense with the recess in the lid ; or he forms the lips or borders 2 
way on the sides of the box, and cuts corresponding grooves in the ui 
part or sides of the lid.— Not proceeded with. 2 
3077. C. Brown, Leicester, ‘‘ Elastic bands.”— Dated 7th December, 1863. 

In the manufacture of ladves’ skirts or crivolines the pateutee enabes 
narrow strips of steel, or strands of flattened wire, in any required — of 
say, two, three, four, or more, which, while lying parallel to and er or 
each other, he encloses within a covering of woven fabric, the inner ‘ace 
i which is coated with india-rubber or other suitable cement. 
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3078. J. Fururman, Baker-street, Portman-square, London, ‘‘ A new crino- 
line.” — Dated 8th December, 1863. 

The object of this invention is to reduce the number of steels now 
employed in crinolines to three only. One is an ordinary steel, and is fixed 
at the bottom of the crinoline ; the other two are placed in the crinoline 
above the middle and towards the waist band.— Not proceeded with. 

80:0. G. ©. Grimes, Wandle-terrace, Wandsworth, “ Manufacture of fusees, 
vesuvians, de.” —Dated 8th December, 1363. 

The object of the First part of these improvements is to obtain a larger 
surface fur holding the lighting composition, and of such form that the 
amount of dipping may be greatly reduced. For this purpose the inventor 
forms that part of the stem which is to receive the ignitable and pastile 
compositions of metal plate, of, say, about jin. in width, or above 3-i6ths 
of aninch in width. He also obtains a curresponding extension of the 
surface for receiving the composition, by coiling wire to the extent desired. 
The improvements relate, Secondly, to fusee or such like cigar or pipe 
lights, and consists in forming the stems of cotton, several strands of which, 
adapted to the thickness desired to be obtained to the fusee or such like 
light, are conducted through any itab! positi lapted, upon 
ignition, to burn slowly ; and, in passing from such composition, the com- 
bined strands are drawn through surfaces adapted to remove any super- 
fluous quantity thereof, and also to effect compression of the fibres. Strands 
thus prepared are then dried, and cut mto lengths for use, one or both 
ends of such lengths being dipped in composition such as is now commonly 
used to produce ignition by friction.—Not proceeded with. 

3081. J. H. Briervey, Halifax, ** Buckles for brace and other dress fastening.’ 
—Dated 8th December, 1863. 

This inv -ntion cannot be described without reference to the drawings.— 
Not proceeded with. 

3086. M. GuTHRIE, Liverpool, “‘ Stamp for marking post letters, &-c.”— Partly 
a communication.— Dated 8th December, 1863. 
A stamp constructed according to this invention has the die or impress- 





ing portion of it formed hollow, and the letters, figures, or other symbols | 


are cut through the face of the die. The interior of the die or seal portion 
of the stamp is supplied internally with a thick viscid composition, which 
may consist of a mixture of oil, Lees’ wax, and lamp black, or any other 
colouring matter. When a limpid colouring fluid is used, the interior 
of the stamp is filled or partially filled with sponge or other porous sub- 
stances. The face of the die may be fitted with a movable piece, which is 
secured into or otherwise attached to the centre or other porvion of the die, 
so as to be flush with and form part of the face of the die. This movable 
piece is engraved or perforated with date, number, or other mark requiring 
periodical or other alteration.—WNot proceeded with. 


°n the end of an axis carried by the cross bearer engaging in vertical racks 

°n either side of the ash pit. Other means of raising and lowering the 

ross bearer may, however, be adopted. 

3105. T. Perks, Birmingh &* Fi ings for brooches, &c."—Dated 9th 
December, 1863. 

This invention relates to those fastenings for brooches and other articles 
of jewellery, in which the fastening is effected by means of a pointed pin, 
connected with the brooch or other article of jewellery, being passed through 
the dress or other thing to which the brooch or other article of jewellery is 
to be attached. The object of the invention is to protect the point of the 
said pin, and so effectually to secure it in the brooch or catch in which it 
engages as to prevent it from being accidentally disengaged therefrom.— 
Not proceeded with. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 


Fintspep Tron Trape: The Reduction of £1 a Ton Established: 
Makers Complaining: Orders at the uction—Pia Iron TRADE: 
No Transactions—Coau Trapve: Staynant—Tue IRonmasrers 
Association: Important Communication upon it: Where the Asso- 
ciation has Failed: Suggestions jor its he ‘ormation—W ORKMEN’S 
Wages: Meeting of Millmen: Determination to take no Reduction: 
The Men upon Mr. Foster, M.P.—Harpware Trapes; Condition 
Good—Meet1nG or Brassmasters: Prices to be Advanced. 

IRONMASTERS are expressing much dissatisfaction at the manner in 

which the reduction of 20s. a ton in the price of finished iron has 

been brought about, but they are all submitting to it, notwithstand- 
ing that, with reference to plates, almost every maker was over - 
stocked with orders at the old prices, and notwithstanding, further, 
that no arrangement has been made whereby wages can be reduced. 
Except in rare instances, orders have not come in freely since the 
reduction has been declared. At the same time consumers are ex- 
pressing great satisfaction at the drop, and the purchasers of sheets 
in particular are sending orders to first-class firms that before the 
reduction were going to second-class makers. This is due to the 
cir ance that the last-named firms cannot now sell at the pro- 





3088. T. A. BLAKELY, Montpelier-square, London, “* Mitallic packings.” — 
Dated 8th December, 1863. 
This invention consists in forming metallic packing of a hollow metallic 
ring, or of a corrugated or lipped plate kept between the surfaces to 
acked or kept in position by a collar or support. These packings close the 
joint to which they are applied, or effect the packing by their own elasticity, 
while at the same time the greater the pressure brought upon them, the 
greater will be their effect. 
3089. P. H. Desvienes, Lewisham, Kent, “‘ Apparatus for exhibiting dissolv- 
ing views.” — Dated 8th December, 1-63. 
This invention cousists in constructing an apparatus, which the patentee 
terms a double stereoscope, with screens for admitting and excluding light 


stereoscopic or other pictures or objects to be viewed. In addition to the 
ordinary glasses he employs a diaphanous reflector, placed at an angle to 
those glasses in such manner that, when one screen is raised to admit light, 
the picture in aline with the ordinary glasses shall be viewed ; then, upon 
gradually closing that screen and opening the other, the picture first seen 
gradually fades away or dissolves while another picture gradually appears 
in its place, and so on, alternating for any given number. 


3093. T. Harrison, Tudhoe, near Ferryhill, Durham, “ Machinery for 
puddling iron and steel.” —Dated 8th December, 1863. 

This invention consists in an improved method of imparting, by mechanical 
means, motion laterally aud transversely to the puddling tool, such lateral 
an | transverse motion being produced simultaneously, continuous, and also 
as regards the transverse motion, beiug reversible by means of self-acting 
gear. 

3096. M. Henry, Fleet-street, London,'‘‘Appavratus for regulating the passage 





| 


portion below the prices of the market houses which they were taking 
before quarter day. The excessive heat of the weather is exercising 
a prejudicial influence upon the trade. The men are most reluctant 
to work, and at some establishments, where the furnaces 
are built somewhat closely together, they cannot work. Very 
little finished iron is now, therefore, being made in South 
Staffordshire. Some masters are not vexed at this, inasmuch 
as they cannot, at £8 10s., as the list price of bars, and wages con- 


| tinued at their present height, see a profit that is worth much exertion 


| to secure. Others, however, are ready to receive orders at those 
when and as may be necessary, and with two holders for containing the 


rates; and at least one first-class maker, whose brand on bars is of 
high repute, has been so filled with orders since it has been known 
that he has followed Mr. Foster’s example, and declared his prices 
down 20s. a ton, that he on Wednesday expressed a very confident 
opinion that the prices will go back to £9 10s.in a month. Some 
consumers have expressed their opinion that prices must come 
lower; but generally the conviction is that they will be firm, with a 
tendency to rise. opie ts : 

Pig sellers are complaining very loudly of the inactivity of their 
trade. The sudden change in the price of finished iron stopped 
negociations, and now nothing is being done. 

Coal remains unsaleable. 

The present peculiar position of the iron trade of South Stafford- 
shire, especially as it relates to the Ir ters iation, has 
ioned the publication of a private circular, in which the writer, a 








% eats and other jluids.”—A communication.—Dated 8th D, . 
The patentee claims the combination of a valve, slide, tap, door, louvre, 
or other contrivance for intercepting the aeriform or other fluid, with an 
instrument or apparatus acted on by the transmission and interruption of 
electric currents, or the production, tion, and reproduction of electri¢ 
action, such transmission and interruption or production and cessation 
resulting from the variation of pressure, speed, temperature, or other 
variable effect, action, or condition of, d dent on, or ted with, the 
passage of the fluid. 

3097. J. Top, Little Ivy Mill, near Maidstone, ‘‘ An improved preparation 
Jor the treatment of flock and other furniture padding."—Dated 8th 
December, 1863. 

In app ying this invention to woollen and cotton flock of the common 
quality which is produced from rags, the inventor provides an ordinary rag 
beater, and above the feed apron of this machine he places a vessel for 
containing the liquid preparation with which he designs to treat the flock. 
By letting the liquid drip on to the rags as they pass to the breaker cylinder, 
he ensures its thorough distribution among the fibres when separated by 
the tearing action of the breaker cylinder. Other means may, however, be 
adopted for effecting the distribution of the liquid through the flock or 
stuffing. The liquid preparation is composed of methylated spirits of nitre, 
camphor, and patchouli, combined together in or about the proportions of 
two pints of methylated spirits of nitre and one ounce of patchouli to oue 
pound of camphor.—Not proceeded with. 

3098. E. N. Grecory, Camberwell, ‘‘ Driving bands and pulleys.”—Dated 
8th December, 1863. 

The object of this invention is to prevent the slip between driving bands 
and their pulleys, and that with the use of bands of an economical and 
durable construction, To this end the inventor forms driving bands of 
woven wire, preferring copper or brass, and applies them to driving pulleys 
having a slightly yielding periphery, which wiil allow the belt to bed itself 
to some extent in the periphery of the pulleys, thereby effectually insuring 
a good bite between the band and its pulleys.—Not proceeded with. 

3099. A. V. NEwToN, Chancery-lane, London, “* Apparatus for preparing 
cork stuffing for mattresses, pillows, cushions, dc.” —A communication.— 
Dated Sth December, 1863. 

This invention relates to the preparation of cork stuffing derived from 
cork waste. This refuse material isground up into pieces about the size of 
a pea, or smaller, and impregnated with oil, after which it is dried.—Not 
proceeded with, 

3105. J. Wricnt, Dudley. Worcestershire, “ Furnaces, fire-grates, and fire- 
bars.” — Dated 9th December, 1863. 

This invention consists, First, in constructing furnaces with movable 
fire-bars in the following manner:—T'he patentee supports the alternate 
bars of the furnace on two similar rocking shafts fixed respectively across 
the front and the back of the furnace. The said rocking shafts are fixed at 
the same angie, so that the bars carried by them have the same motion at 
both ends, that is, during their motion they are always parallel to the posi- 
tion they occupy when in their lowest position. Motion is given to the 
front rocking shaft either by hand, or by means of a parallel shaft in front, 
having pinions gearing into pinions on the said rocking shaft. The motion 
of the froat rocking shaft is transmitted by the bars to the back rockiny 
shaft. The parallel shaft may be worked from the steam engine when the 
furnace is in connection with, or near to, a steam engine. He makes the 








gentleman connected with the trade, and residing in Wolverhampton, 


says:— 

x There are three objects, for the attainment of which any asso- 
ciation of ir ters may pposed to exist. The first is to re- 
present the trade in its relations to the Government of England and 
its negotiations with foreign countries. For example:—At the time 
when the Commercial Treaty with France was being discussed, it 
would have been desirable that the iron trade of South Staffordshire 
should be represented, and that, too, not by the occasional exertions 
of this orthat member of Parliament, but in accordance with the 
deliberate resolution of an association, or of some committee fully 
empowered to acton its behalf, The same remarks apply to the 
Treaty of Commerce with Italy, and to the negotiations of our 
Government with the countries included under the Zollverein. They 
apply equally to any representation that we might wish to be made 
to the governing powers of our colonies with respect to the exorbi- 
tant duties charged by many of them on the import of our iron. It 
may safely be asserted that the duty of making such representations 
to the authorities has been deliberately and constantly neglected by 





of the trade, empowered to assist a contributor, in cases of resistance 
to the wages fixed, and able, also, to represent the trade at all times 
in its relations to the Government. In conclusion, it is recommended 
that a requisition should be sent to Mr. Williams, asking him to call 
a meeting of the whole trade, and that, with the least possible re- 
ference to past grievances and past mistakes, the position and 
requirements of the ironmasters should be at that meeting fully and 
fairly discussed.” No such requisition has yet been presented; but 
the rollers and millfurnacemen in the Wolverhampton district have 
forestalled such a gathering by a meeting of their own. It took 
place last Monday in Wolverhampton, and it was numerously 
attended. Mr. Foster was censured in unmistakable terms, and a 
resolution was come, to subject to the approval of the executive at 
Westbromwich, to decline to take lower wages than are now being 
paid. This resolution, it was resolved, should be sent to the chair- 
man of the Ironmasters Association. 

Relative to the general trades, we have to report that in Birming- 
ham the electro-platers and iron wire drawers are busy. The edge- 
tool makers, the tin plate workers, and holluwware manufacturers, 
continue to be well engaged. In brass and copper only a moderate 
amount of business is being done. The jewellery trade is dull, 
which is usual at this time of the year. In Wolveruanpion the 
factozs are busy, having received some large orders on account of the 
country trade. The japanners are well employed, and the brass 
founders, hinge makers, and best lock makers are doing a 
good trade. Ia the district there is no material change from 
our last report. The large works in East Worcestershire dis- 
trict are most of them in full operation. At Westbromwich, 
the spade and shovel trade is exceedingly good. In Wednesbury 
and neighbourhood the tube makers are doing a good business, 
the foreign demand for marine tubes being very good. At Darlaston, 
the gun-lock trade is still in a very depressed condition, from which 
there is no prospect of any relief for some time tocome. At Willen- 
hall the lock and pad makers are doing a good trade. At Walsall 
the staple trade is active. 

A numerously-attended meeting of the Brass Masters’ Association 
was held in Birmingham on Friday last. It was resolved to advance 
the price of brass and copper wire and rolled metals one halfpenny 
per lb. ; also pin wire £4 per ton. The anomalous state of the copper 
market was discussed, and the prevailing opinion appeared to be that 
the Copper Smelters’ Association is virtually broken up. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Contixvep IMproveMENT IN THE State or Lancasnire: More 
Figures by Mr. Farnall—Ayorner Monster Anvit BLocK : 
Midland Works, Sheffield—Pus.tic Works at Biacksurn— 
ASHTON AND STALEYBRIDGE W ATERWORKS— THE NorTH-EASTERN 
Disrrict: Newcastle Meeting of the Royal Agricultural Society: 
The Cleveland Iron Trade: Trial Trip of a New Steamer: Tyne 
Iron Shipbuildng, §c.—Prorosep Dock at WuirkHaven— 
LiveRPOOL: Mersey 3 and Harbour Board—Srate or TRave: 
Chesterfield: Barnsley: Leeds —Scortist Marrers: Glasgow 
Union Railway; The Scotch Pig tron Trade: Clyde Shipbuilding: 
Termination of a Strike among the Dundyvan Puddlers: Leven 
Gaslight Company. 

A STATEMENT by Mr. F. Farnall, presented on Monday to the Cen- 

tral Executive Relief Committe of Manchester, showed a decrease 

in the number of the parochially relieved of 5,759. The decrease 
was nearly spread over a whole month, from the 11th of June to the 
9th of July. The contrast with the corresponding period of last 
year enables us to judge of the state of the district. On the week 
ending the 9th inst. 83,737 persons received parochial relief in the 
twenty-seven unions of the cotton district. On the corresponding 
week of 1863, 147,873 persons were in the same unfortunate position 

The cost of relief in the week ending the 9th was more than £4,000 

less than it was at this time twelve months since. The statement of 

the relief committee, made a fortnight ago, was even more favourable 
han this, showing at that time the comparatively small number of 

22,000 who were assisted solely by the local relief boards. 

Another immense casting has been turned out by Messrs. J. M. 
Stanley and Co., of the Midland Works, Sheffield, viz., a 160-ton 
anvil block for a steam hammer. The casting shop in which the 
monster was brought into shape and form was that in which the 
previous castings had been made. In the centre of the floor a 
great pit was dug, and in this the mould was formed, the anvil being 
cas* with its face downwards. The mould was 12ft. square at the 
base, and 11ft. Gin. deep, and it was estimated that nearly 170 tons 
of iron would be required to fill it. At intervals outside the shop 
were five furnaces, and at six o’clock on Friday morning these com- 





the present association; that for this purpose the iation is 
worthless. At the same time it must be admitted that a committee, 
chosen by the ironmasters of South Staffordshire, might have a very 
beneficial effect in advising on such matters ; and that if the present 
association were reorganised, this duty should be distinctly recog- 
nised and performed. The second point on which an association of 
ironmasters might be supposed to decide is the price at which its 
members should sell their goods. ‘This is nominally the question 
that has been put to and answered by the present association for many 
years. It needs, however, no proof to establish what we kaow, that 
the price of iron has been, and can be affected in only a very limited 
degree by any joint resolution of the masters. The qualities made, 
the qualities required, the esteem in which the different brands are 
held, are so various that it is impossible to fix a uniform price for 
all, It seems ridiculous to publish a list price of iron which is con- 
fessedly disregarded by 19 makers out of 20. It seems equally 
foolish to suppose that the price of iron ought only to vary four times 
in a year, and then by 20s. or at least 10s. a time. The whole 
plan is antiquated, and would long since have been abolished but 
for the fact that the list price of bars aflorded for man 
years a measure for the adjustment of wages. In fact, all 
that has been done has been to fix a maximum limit, beyond 
which the makers of the best brands could not go, and 
leave it to the makers of all other qualities of iron to adjust 
their prices to the market as they best could. But even for this 
limited purpose, the association has now utterly failed. A small 
minority, headed by one powerful and determined firm, has bid 
defiance to the resolution of the majority. The last duty which an 
iation of the trade might be expected to perform is, to regu- 








frout end of each bar inclined on its under side, the said lined part 
Occupying and filling a slot in the dead plate of the furnace, when the bars 
are in their 1owest position, and thereby protecting the dead plate from the 
action of the fire. As the bars rise their ends advance over the dead plate. 
By giving to the alte. nate bars the motion described, the cinders or clinkers 
are brought to the front, and the bars may be made to cut through the fire 
to any required depth by giving a corresponding length to the cranks of the 
rocking shait. The bars which alternate with those having the motion 
described, may either be stationary or have a horizontal or sliding motion. 
A frame of iron, capable of moving frow back to front of the furnace, may 
be employed to scrape the bars and sides of the furnace, and push the 
clinkers out at the furnace mouth. This portion of the invention may be 
applied in part to ordinary stationary fire-bars, that is to say, the back ends 
of ordinary fire-bars may ve supported on a rocking shaft. ‘The lengthen- 
ing and shortening of the bars, consequent on change of temperature, 
produces a slight motion in the supporting rocking shaft, anda longitudinal 
strain upon the bars is prevented. The invention cousists, Secondly, in 
constructing furnaces with movable bars in the following manner :—He 
makes the alternate bars of the furnace capable of rising at their front 
ends and at the same time advancing over the dead plate, their back ends 
moving in a horizontal line; and he makes the other or intermediate bars 
Capable of performing a contrary motion, that is, the front euds move in a 
neariy horizontal line from the dead plate, while the back ends of the bars 
rise, a8 well as move, horizonially. The motion of the bars, whose front 
ends rise, is produced by the motion of a rocking shaft on which the front 
ends rest, and the motion of the other set is produced by a rocking shaft 
pushing them from the front of the furnace, and causing the inclined under 
sides of their back ends to traverse a cross bearer. The inciines on the 
uuder sides of the bars give the rising motion. ‘Ihe cross bearer ou which 
the back ends of both sets of bars rest is capable of rising and falling 
vertically. By the descent of the said cross bearer the back ends of all the 
fire-bars may be allowed to fall, and the fire to fall from tue said bars. 
The bars are capable of performing their respective motions when their 
back ends are down, The motion of the cross bearer is effected by pinions 


late the wages which its members would agree to give. It is possible 
that in the iron trade, as in many others, no joint action with regard 
to wages might be necessary; and, if possible, it is also desirable. 
But so long as the working men combine to settle the wages which 
they will accept, so long will it be equslly necessary tor the masters 
to agree among themselves as to the rate of wages they are willing 
to give. For many years this duty was performed with tolerable 
efficiency by the present association; but from the moment when, 
as in last autumn, a resolution was passed that prices should be 
altered, but that every master should act as he best could with 
regard to the wages of his workmen, the main function of the asso- 
ciation ceased to be discharged, and its resolutions became a mis- 
chievous mockery. The Association now stands self-condemned ; it 
has not attempted to advise the Government with respect to the 
interests of the iron trade in other countries. It has never esta- 
blished a uniform price of iron. The resolutions as to the maximum 
price of first-class iron have been defied and defeated by a minority 
of its members, and it has wilfully abrogated its first and most 
essential duty of settling the wages to be paid for labour. It is clear 
that the present association must be greatly enlarged, or a new 
association furmed. There should be no attempt to settle the prices 
at which iron shall be sold ; but there must be unanimity as to the 
rate at which Jabour shall be paid. There should be some different 
plan adopted in the treatment of partial strikes, either by a resvlu- 
tion of the combined masters to lock-out, or by a contribution in 
money proportioned to the puddling furnaces at work, to meet the 
absolute losses of those who have to resist such strikes. There 





should be a committee in constant communication with the members 





ito pour their molten contents into the huge chasm, aad 
continued until about five o’clock, when the operation was declared 
to be successfully completed. The scene in the casting shop was 
most animated. From four or five different points streams of liquid 
fire were slowly rolling to the edge of the pit, where they fell amidst 
showers of starry sparks into the vast mass beneath. The men 
seemed to be perfectly indifferent to everything but the success of 
their work; and they charged and emptied the furnaces with ad- 
mirable regularity until the last ton was runin. A metal rod was 
thrust through the mass to test its perfect liquidity, and, this having 
been satisfactorily proved, the top of the pit was carefully closed, to 
be opened no more until the metal has cooled, which will probably 
be in about seven weeks. The anvil is intended to be placed in the 
gun manufactory of Messrs. Firth, which is close to the Midland 
Works, on the Sheffield side of the second railway bridge. The pre- 
decessors of this anvil are fixed in an i and admirabl 
arranged forge, where seven huge Nasmyth hammers are continually 
employed in the forging of guns and the great shafts and crauks of 
marine engines. The “160-ton” will be placed in a forge now 
building at the corner of the works nearest the railway. The dis- 
tinguished stranger will be amply provided for, as one of his weight 
and substance should be. His “bed” is being prepared by a body 
of labourers who have been engaged on that duty for months, and 
as a first step they have formed a first course of great piles, which 
have been driven by steam power 15ft. into the solid ground. Upon 
these will be placed a thick bulk of oak, solidly braced and bolted 
together, and the combined mass will form the bed of the anvil. 
Only about balf a foot of its bulk will appear above ground, The 
object of having such an enormous casting is, as we have before 
explained, to secure an anvil that no force can shake. The block 
will have to sustain the blows of a 25-ton steam hauwmer (Nasmyth), 
which will be employed in forging pag ag and 300-pounder 
guns, which Messrs. Firth are making for Mr. Whitworth. In all pro- 
bability these enormous weapons will form the armament of our fleet 
and fortifications, and in Messrs. Firth’s large and well-ordered forge 
they may be seen in all stages of manufacture. In this forge were 
made the wonderful guns now being tried at Shoeburyness, and 
which have stood the unprecedented test of nearly 3,000 r.unds, 
without giving the slightest sign of failure. We saw on Friday 
another gun under the  orectng and heard that it was to be “ proved 
to destruction,” if that result could be obtained by any charge of 
powder that could be got into the chamber. In the adjoining sho 
the guns, and some great crank shafts, were being bored and turned. 
‘The shot and shell factory is in the immediate neighbourhood; and 
there the steel shot and other projectiles are being manufactured for 
various foreign governments—America, France, Russia and Spain. 
Recent experiments have shown that steel shot will penetrate any 
iron plates yet made, but the British fleet is only supplied with the 
old cast-iron projectiles. . 

It appears that the amount expended by the Corporation of Black- 
burn in carrying out works of utility under the Public Works’ Act is 
£36,650. There has been laid down about 11 miles of sewers, with 
manholes, gullies, flushing boxes, &c., and in forming new streets. 
The following works have been executed, or are in execution :—23 
streets have been formed and paved complete; 10 streets are in course 
of formation; total quantity of paving laid down, 46,188 square 
yards; flagging, 8,500 square yards; side-stones, 9,200 square 
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yards. The bed of the river Blakewater has also been paved or 
pitched for a distance of about 900 yards. In addition to these 
works extensive improvements have been made in the park and other 
parts of the town. The total amount expended will not be much 
short of £40,000, as the works are still being carried on with the 
utmost vigour. 

Mr. Taylor, Town Clerk of Staleybridge, has given some interest- 
esting details to the town council of that borough with reference to 
the Ashton and Staleybridge Waterworks. Mr. Taylor said he 
thought the inhabitants might rest assured of the stability of their 
reservoir, The plans had been fully examined in the Lords, and had 
not been altered, but to further secure the safety of their reservoir, 
the promoters themselves proposed the insertion of a set clause in the 
bill, and the reservoir would be inspected under the direction of the 
Secretary of State. Mr. Taylor then explained the Act. First as to 
Dukinfield: the present waterworks might be purchased by the two 
corporations. Up to the 23rd of September next, however, the local 
board of health for Dukinfield might elect to purchase that part of 
the works which was without the borough. Next as to the works: 
the works to be done would be joint and separate, to be superintended 
by a committee of eight persons, four persons to be appointed by 
each corporation. This committee would be a permanent committee, 
not changeable annually, and the duties of the committee would be to 
make, complete.and manage the joint waterworks. For these purposes 
money would be requirea, and the money was to be raised by each 
division calling on its corporation for the necessary funds. Ten 
years are allowed for the completion of the works. Ashton would 
take one-half the water, and Staleybridge the other. After making 
all the compensation and all fair diewanete, 80,000 people could be 
supplied at 20 gallons per day to each inhabitant, while at the 
present time he believed the supply was 9 or 10 gallons per day; so 
that, assuming the population of Mossley at 8,000, there would be 
72,000 left, half of which belonged to Staleybridge, or 20 gallons per 
day in Staleybridge for each inhabitant up to 36,000 of a population ; 
the population at present being only 24,000. 

We turn to the north-eastern district. It is impossible, under this 
head, to refer, even in the smallest detail, to the Exhibition of the 
Royal Agricultural Society at Newcastle. We may append, however, 
the following lively extract from a clever gossiping communication 
addressed to the Newcastle Chronicle :—“I took a view of the steam 
ploughing operations at Benton, of course, last week, and though it 
takes a good deal to stagger me, I was amazed with the enormous 
amount of work that the ploughs were able to get through in a short 
time. But there was one thing that struck my mind, if the land- 
owners and farmers intend to adapt machinery to the purposes of 
their business they must open out schools and educate their peasantry 
(in the south J mean), and pay them better wages; for this ma- 
chinery will need intelligent operatives to work it. I expected to 
tind the steam ploughs, or rather the engines working the ploughs, 
more compact and portable. But I suppose steam ploughing is com- 
paratively in its infancy. Many of the horse ploughs were very 
pretty, and in fact the whole process of improved tillage was deeply 
interesting, even to a ‘town sparrow,’ suchas I. J was much amused 
with the old farmers who came to the grounds evidently stuffed full 
of old-fashioned prejudices, The notion they seemed to have in their 
minds was that the steam engines travelled over the land dragging 
ploughs at their tails. They stood upon the battery edge of the rail- 
way after landing at the Benton and Killingworth Stations, and 
gasped with perfect amazement at the engines smoking and whistling 
at | in the fields like a lot of mad elephants at large, and were as 
much concerned to see the ploughs, as if by their own motion, cutting 
across the fields and tearing up theland. A great number of cobwebs 
were swept out of the brains of the old fellows during the four days 
of last week the grounds at Benton, no doubt. But except by 
Jarge farmers I don’t think that steam ploughing will be generally 
adopted in our district for some time yet. Enginemen and mechanics 
and pitmen (for pitmen have great liking for machinery) paid very 
close attention to the steam ploughing. But ‘ the agricultural mind’ 
seemed to me to be most absorbed in the horse ploughing. I like the 
appearance of the managers of the Royal Agricultural Society very 
much. I had an opportunity of looking at the judges of the agricul- 
tural implements for half an hour while on the grounds, and they 
appeared to me to be remarkably competent men. ‘ Those that drive 
fat oxen shall themselves be fat,’ does not apply to their cases. They 
are men of intellectual temperament—active, observing, and very 
painstaking, and, as far as I could judge, the whole of them 
seemed to be most anxious to oblige the public, and to give them 
ample opportunity of observing the trials. The trials appeared to 
me to be of very great importance to the manufacturers of the ma- 
chinery and ploughs, not so much, I thought, for the money value 
of the prizes that were contested for, as the sales that were likely to 
be effected after having the stamp of the society upon implements as 
it were, through a prize being awarded to them. And I hear that 
in many instances the award of a prize to an inventor by the Royal 
Agricultural Society is equal to conferring a fortune on an enter- 

rising manufacturer, as trade and orders pour in upon him, not only 
rom the farmers and landholders of England but from continental 
parts. I am told that the exhibition of agricultural implements in 
the show yard will be very notable, and that everything relating to 
a country life, from a steam threshing machine to a new-fangled tree 
pot, may be obtained.” ‘The Middlesbrough iron trade circular thus 
describes the position of the Cleveland iron trade:—“ The greatly 
increased importance and continued expansion of the iron trade of 
this district rendering it desirable that greater facilities should be 
afforded for a in pig iron, arrangements have been made for 
establishing a daily market in Middlesborough, and providing satis- 
factory store warrants. The Stockton a Darlington Railway 
Company have undertaken the storage and delivery, f.o.b., at a 
moderate charge, and will grant warrants, the rent to be the same as 
is charged by the Scotch storekeepers. It will be observed that, in 
addition to the guarantee of the railway company, complete identiti- 
cation of the iron is given, and the receipt granted on the warrant 
roves actual possession of the iron before the warrant can be issued. 
t is clear that this document will be regarded as an unexceptionable 
security. In consequence of the larger proportion of No. 3 pig iron made 
in this district, it has been decided by the ironmasters that ‘ mixed 
numbers’ shall be in future two-fifths No. 1 and three-fifths No. 3. 
The G. M. brands shall be those approved by the trade as of good 
merchantable quality of the district. It may be mentioned here that 
the furnaces in operation in this district now amount to ninety, pro- 
ducing at the rate of 900,000 tons per annum; and that before the 
end of the year the number will be at least 100, with a production of 
1,000,000 tons per annum. The stock of iron in the district amounts 
to 55,000 tons (of which 5,060 tuns is in store), having increased 
30,000 tons since 31st December last. Even this small accumulation 
of stock has, owing to the absence of a market, caused considerable 
depression in prices; whereas the Scotch market now sustains with- 
out difficulty a stock of 750,000 tons. ‘The meetings of the trade 
will be from twelve till one and from three till four daily, and tele- 
graphic reports of the market will be forwarded after each meeting. 
During the last few weeks very large transactions have been entered 
into for forward delivery, between makers and dealers, and a fair 
business has been transacted in warrants this week, since the opening 
of the market, amounting to about 35,000 tons, at prices ranging 
from 51s. 6d. to 52s. 9d., three months open; and dls. to 51s, 6d. 
cash. The closing prices to-day are 52s. cash, fourteen days; and 
53s., three months buyers. Sellers, 52s. 6d. cash, and 53s. 6d., three 
months. Fourteen days’ notice, buyer’s option.” A trial trip of the 
ng screw steamer Waverley, built by Messrs. Mitchell and Co., of 
.ow Walker, and launched some time ago, came off on Saturday. 
She is 760 tons register, is propelled by engines of 300-horse power, 
manufactured by essrs. eye and Co., of Newcastle, and is 
commanded by Capt. Campbell. Herowners are the North British Rail- 
way Company ; she is intended to trade between Silloth and Dublin: 
and it Is expected that she will be able to proceed on her voyage to 
the former place in the course of a week. After the bar had n 
cleared the engines were set to work, and the steaming qualities for 
speed were put to the test, when she gave the greatest satisfaction 
to all concerned, her speed averaging 154 knots per hour. The Tyne 





Iron Shipbuilding Company (limited) have taken possession of 
their w at St. Peter’s, which comprise the sheds and dockyard 
lately occupied by Messrs. T. and W. Smith, and the shipbuilding 
yards of Messrs. John a and Co., which have thus become 
amalgamated. The subscribed capital of the company is £300,000, 
in 6,000 shares of £50 each, of which £5 has been paid, giving an 
immediate working capital of £30,000. The company have had the 
ships building and about to be built at the above yards transferred 
to them. Workmen are busily engagedin putting up a new iron 
railway bridge on the emouth branch of the North-Kastern 
Railway at Walker. It will be a week before it is finished. In 
the meantime the trains are running upon a temporary bridge of 
great strength, made of “ balks” of timber. 

The Exchequer Loan Commissioners have determined to grant to 
the Whitehaven Trustees a loan of £140,000 towards the construc- 
tion of the proposed dock at that port. The loan is to be repaid in 
fifty years. 

The proceedings at the last meeting of the Mersey Docks and 
Harbour Board possessed some interest. The works committee recom- 
mended the board to fit up, on asmall scale, at part of one of the 
stacks of warehouses, at Birkenhead, Mr. Devaux’s system for storing 
and conditioning grain, and the dock engineer’s blast process for 
discharging and loading the same, at an estimated cost of £7,848. 
A report from Mr. G. F. Lyster, the engineer to the board, was read 
upon this subject. The north compartment of the central stack of 
warehouses had been selected because of its proximity to the Great 
Float, and also for its situation on the quay, as affording the best 
position for berthing a vessel alongside. The warehouse contained 
an area of 709 square yards, and it was proposed to fit it up with 
120 “silos,” or vertical air-chambers, conveniently placed in rows 
alongside each other, and having passages 2ft. 10in. in width running 
between them. These silos would afford storage for 11,580 quarters 


of grain. Mr. Lyster preferred a trial before generally adopting 
the plan. Mr. Rankin moved the confirmation of the recom- 
mendation. He said that, if successful, the scheme would be applied 


to the warehouses on the north side of the Great Float. Mr. Boult 
thought £8,000 a large sum to pay for an experiment. The Chair- 
man said that the total loss, if the sch was not ful, would 
be only some £300 to £400. Mr. Arnold supported the scheme, as 
only p ae to the Birkenhead estate, and to the corn trade. Mr. Rees 
said more facilities were required. The value of grain, meal, and 
flour in Liverpool at this moment was equal to that in London, 
Glasgow, Leith, Dublin, Cork, Hull, Bristol, and all the smaller 
ports of England put together—nearly £2,500,000 in value. The 
recommendation was approved. A lengthy report from the Parlia- 
mentary Committee was read. First with regard to the dock bill, 
by which it was proposed to alter the mode of levying tonnage 
dues on steamers, a question of very great importance, and on 
which they had reason to expect, and, indeed, for several 
months did encounter, the determined opposition of the steam 
trade. There were also other clauses therein, more or less 
dependent on the same question, by which it was proposed to 
make pilotage dues leviable, not per foot of a ship’s daught of 
water, as at present, but according to her tonnage burthen; and 
beyond these objects the bill sought only authority to borrow 
£875,000 to be applied in certain purchases of land from Mr. Leigh 
and others, and in the construction—not on the property so to be pur- 
chased, but on the existing estate of the heané--of extain docks for 
the steam and timber trades, and graving docks on the Liverpool side 
of the river. The opposition of the bill in the Commons comprised 
more that thirty petitions from the steam trade upon their own par- 
ticular question. The Commissioners of Birkenhead, Mr. Vyner, and 
the Great Western Railway Company also opposed the bill. With 
regard to the tonnage dues the Committee of the House of Commons 
declared their opinion to be, “ That the proposed change in the rating 
of steam vessels was so important that it should not be dealt with in 
a private bill, and, therefore, that they were not prepared to hear 
evidence upon that point.” There was no further successful opposi- 
tion in the Lower House, but in the House of Lords the committee 
assented (to a limited extent) to Mr. Vyner’s petition, and inserted 
what is now the 5th section of the Act, providing, substantially, that 
the money to be borrowed under the powers of the Act shall not 
be expended in the construction of docks at Liverpool until 
the pcrtion of the Birkenhead works called the northern 
entrances shall be completed to the reasonable satisfaction 
of an officer to be appointed by the Board of Trade, and opened for 
public use, With regard to the Wallasey Embankment Bill it was 
roposed that the board should pay two-thirds (instead of half as 
te rsh of the whole expense of maintaining the em>ankment, as 
well as be assessed and rated, as above mentioned, for their dock 
estate towards the other one-third. And the result of those com- 
bined operations would have been that the board would have had 
to contribute about 17-18ths of the whole expense. The only 
amendment which was introduced into the bill by the committee 
of the Commons was the elimination from the proposed area of taxa- 
tion of about 216 acres of land the property of the board; but the 
bill still made about 13-14ths (instead of 17-18ths, as originally pro- 
posed) of the whole expense of maintaining, and, if necessary, of 
extending the embankment, a charge upon the board, while the lia- 
bility of other landowners was reduced to the remaining 1-14th. 
In this form the bill went to the House of Lords, and the Lords’ 
Committee passed it without any alteration either of preamble or 
clauses. The board had passed a resolution to the effect that they 
regretted they had not been able to offer evidence to the committee 
on the steam tonnage dues, and concluded by saying: “The 
board having at great cost and labour prepared evidence which, 
in their judgment, will prove the justice of the exemption in the 
payment of dues enjoyed by the steamship, earnestly desires to 
place such evidence before the committee of the House, the only 
tribunal to which they can appeal, which may, at least, lay the 
foundation for such legislative enactment as shall give power to the 
board to levy its dues upon an equitable principle.” 

We turn to Scotland. The Glasgow Union Railway Bill has passed 
the House of Lords. The annexed information may be communicated 
as to the position of the Scotch pig iron trade, July 9, 1864 :— 





Tons. 
“ Stock at 3lst December, 1863, including 100,000 tons 
Carron .. oo -- oe ee oe se oe oe oe 773,000 
Production of 135 furnaces, from 3ist Dec., 1863, 
until this date, say 27 weeks, at about 180 tons per 
furnace per week oo 00 co ec ce ee eof 650,000 
: 1,423,000 
Shipments—Foreign and coastwise 341,000 
Deliveries, per rail, to England .. 15,000 
Local consumption .. 2. os «+ os 297,000 


—— 653,000 





Stock in Scotland eos .. «2 «+ o 770,000 





July 9, 64 Dec. 31,’68 
Tons. Tons, 





Viz.—In the hands of the makers - 439,200 462,000 
In the stores of M. and W. Connal 
and Co. eo co ce ce eco 817,200 805,000 
In the stores of the Forth and 
Clyde Canal Co... .. os 13,600 6,600 
770,000 773,000 
July 9, 64 
Tons, 
Warrants have increased .. .. .. oc «os e8 os 19,800 
Shipping brands have decreased .. .. os os 22,800 


Decrease at thisdate .. .. - about 3,000 

“The number of furnaces in blast, at 31st Dec., 1863, were 134, and 
at 9th July, 1864, 137. About six new furnaces of large calibre are 
being prepared. The production at this date is about 24,500 tons 
weekly. The local consumption is 11,000 tons; leaving about 
13,500 tons for shipment, and other deliveries, to absorb the make 
each week. The imports of Cleveland brands during the past six 
months exceed 10,000 tons. Large contracts for hematite iron are 





also in course of delivery. There is no reliable return of the stocks 
at the Lancashire ports ; but, as the shipments are principally coast- 
wise, the inference is that the quantity there must be increasing. 
It will be gratifying should the close of this year find our 
trade in an — healthy position.” We may note that 
shipbuilding on the Clyde continues brisk, but the orders for new 
vessels are Jess numerous, the high price asked by contractors having 
moderated the demand. In expectation of a falling off in the trade, 
the shipbuilders have intimated a reduction in the wages of ship 
carpenters from 36s. to 30s. per week, and it is expected that the 
men will agree to the reduction. They have received a month's 
notice. Last month there were seventeen vessels of 13,000 tons 
launched on the Clyde. Of these, five were screw steamers of 3,400 
tons, six paddle steamers of 3,200 tons, and the remainder sailing 
vessels, almost wholly built of iron. Among the larger vessels, 
there were the St. David (s.s.), 1,500 tons, for Messrs, Allan’s Clyde 
and Montreal Line; the Beagle (s.s.), 600 tons, for Messrs. 
Burns’ Glasgow and Belfast Line; three paddle steamers for 
the blockade. The largest sailing vessels were:—The Strat- 
ton Audley, 1,000 tons, Guy Mannering, 1,200 tons; Sam- 
cearus, 1,350 tons; Omorowntee, 1,200 tons; Gossamer, 820 tons— 
for Liverpool houses; and the County of Renfrew, 700 tons, for a 
Glasgow firm. During the corresponding month last year the 
number of vessels launched was 15, of 12,500 tons. During the past 
half-year there have launched 98 vessels, of 72,000 tons.—The new 
paddle-steamer Douglas, built and engined by Messrs. Caird and Co. 
for the Isle of Man Steampacket Co., made the run from this port to 
the Isle of Man in 8 hours 26 min., notwithstanding considerable 
delay in a fog during the passage.—The Clyde Shipping Company 
filled up a gap in their fleet of tug steamers by the arrival last week 
of a new iron steamer from South Shields, named the Flying Mist. 
The Flying Mist was built and engined by Mr. W. H. Eltringham, 
South Shields. She is 112 tons register, and has engines of 
80-horse power, with all the latest improvements, including tubular 
boilers, feathering floats, &c. The Clyde Shipping Co. are adding other 
new boats to their fleet, one of them being considerably larger than 
the Flying Mist. They may be expected in the river in the course 
of a few weeks. A strike among the Dundyvan puddlers terminated on 
Monday. Thus the whole of the extensive malleable works will be in 
full operation again. The fortnight pays contested for and conceded to 
the workmen will, it is said, be a great benefit to them. 
The Leven Gaslight Company have reduced their rates 5d. per 1,000 
cubic feet. The maximum rate is now 5s. 10d., and the minimum 
(to large consumers) 4s. 8d., and the company give a free supply of 
gas to the most of the street lamps. 

An improvement 1s noticed in the coal trade in the Chesterfield 
district. The Chesterfield and Midland Silkstone Colliery Company 
(limited) has met with a non-success, attributable to the amount of 
water in the workings, necessitating a large expenditure. In the 
Barnsley district the various ironworks continue brisk, there happily 
being nothing to disturb the good feeling which has long existed be- 
tween masters and men. There is some activity in the coal trade 
just now for the Lancashire markets, and coalmasters are unable to 
stack coal of any description. There are more orders for engine fuel 
than can be supplied. For coke there seems to be a better demand, 
and there is every probability that a much larger quantity of small 
coal will be required in the ensuing autumn for burning than has 
ever been the case before. In addition to the large number of ovens 
belonging to the Silkstone Coke Company, recently erected, Mr. 
Wells, of Northampton, is building a lot in the centre of the Barnsley 
coal-field near to the extensive collieries of Messrs. Mitchell and Com- 
pany. The strike and lock-out continue to drag their weary length 
in the same monotonous manner as has been the case for the last two 
months, and excites but little notice in the town or district. With 
reference to the ironworks dispute in the Leeds district, it appears 
that Mr. G. S. Beecroft, M.P., was proposed as an arbitrator between 
the masters and the men, but the hon. gentleman declined the task in 
consequence of his Parliamentary and other engagements. At the 
present time there are about thirty furnaces at work out of the 160 
which were thrown into disuse when the “ lock-out” began. They 
are tended by men who have agreed to the masters’ terms as to 
disassociation in reference to trade unions. 





METAL MARKET. 


Tux demand for Rails continues good at £7 5s. to £7 103. per ton. 

Copper was advanced on the 15th instant to £98 for Tile and Cake, and 
£105 for manufactured per ton. 

Tix.—The market is depressed, and some sales in fine Straits have been 
effected at £103 per ton ; £105 is now demanded for cash, and £106 three 
months prompt. English Block is quoted at £104, and Bar £105 per ton. 

Tix PLatTss.—More inquiry at 23s, 6d. for Coke, and 27s. 6d. Charcoal 

r ton. 

PLaaD —Less in demand, but some sales of soft English have taken place 
at £21 5s. per ton. 

SrgeLTER.—Some speculative purchases have been made at £25 per ton. 

54}, Old Broad-street, London, E.C., MoaTE AND Co, 

July 20th, 1864. 

















PRICES CURRENT OF TIMBER. 
1863. | 1864. 1863. | 1864, 
Perlood— 2 2 £8:'£ 6&4 & Perlood— 4 2 28) £8 £ 
secesesseeeeeel? 101310 12 013 0|/ Yel. pine per reduced C. | 
Quebec, red pine .. 310 415 310 4 10// Canada, Ist quality 17 018 10} 17 018 0 
yellow pine... 310 4 © 310 410 2nd do... il 01210! 11 0123 0 
St.John, N.B,yel..0 0 00 0 0 0 0) Archangel, yellow 13101410), 13 0 1310 
Quebec, oak,white.. 610 7 0 510 6 10)) 5t Petersbg. yel. .. 111013 0 1012 0 
310 410 310 4 10)| Finland .......... 8 8 010 0 
«0000 0 0 O O|| Memel .......-. Ww 015 0 
. 310 5 0 310 5 O|| Gothenburg, yel Ww ol 0 
.310 610 310 610 ¥ 9 0 910 
«215 4 0 210 38 10)| Gefle, yellow 101011 10 
315 40 3 5 310! erhamn .....- 910 10 10 
«310 315 3 0 8 5)| Christiania,perC | 
210 215 210 215); 12f by > by9> 18 023 0; a 023 0 
510 610 5 0 6 0} oe 
510 610 5 0 6 0) ank, Dnts ) 
3600/08 6 0|| prtmin..p °% 26) 01 26 
5 10 810 510 6 10)! Staves, per standard M. F = = 
St. Peters 810 910 8 0 8 10|| Quebec, pipe...... 60 0 650) 70 075 0 
Deals, per C., 12ft. by 3 by 9in. | ncheon 18 0 200/ 18 020 0 
Quebec, wht. spruce 15 10 18 0 15 10 18 rd Baltic oe 220 0 250 0/150 0 1609 
St.Jobn,wht.sprucel13 015 0 14 01510 | Pipes. ..+++. | 





Crock Work 1x Encianp. —“ As a sample of English clock 
work on a large scale, the works of this are probably the finest 
finished that have ever been seen in this country ; no chronometer 
could be fitted with more perfect and carefully adjusted mechanism. 
—Times, June 11, 1862. Clocks by the first artists of the day for 
the drawing room, dining room, bed room, library, hall, staircase, 
bracket, carriage, church, turret, railways, warehouse, counting- 
house, musical, and astronomical. Church and turret clocks specially 
estimated for. Benson’s illustrated pamphlet on clocks (free by post 
for two stamps), with descriptions and prices, enables those who live 
in any part of the world to select a clock. Also a short pamphlet on 
Cathedral and public clocks, free for one stamp. Prize Medal and 
ho nourable mention in classes 33 and 15. J. W. Benson, 33 and 34, 
Ludgate-hill, London. Established 1749. Watch and Clock Maker 
by Special Warrant of Appointment to H.R.H. the Prince of Wales. 
—ADv. 

Tue Gatway Lixve.—At an adjourned meeting of the Altantic 
Royal Mail Steam Company, held on Monday, the following reso- 
lution was unanimously carried :—* The shareholders having been 
made aware that active measures have been taken with a view to 
the reorganisation of the — , or adopting other measures 
tending to preserve for Ire! the postal subsidy ranted 
to the company, and which plans comprise a regard for the 
interest of the original shareholders, resolved that the di- 
rectors be requested, so far as they legally can, to facilitate any 
steps having such object in view.” Other resolutions were carr! 
to the effect that by reason of its liabilities the company could _ 
continue its business, aud that it be, therefore, voluntarily woun 
up. A letter was from Mr. Lever, M.P., in which that gentle- 
man protested against any resolution that would imperil nay ya 
tract or otherwise be prejudicial to the utility and rights of the 


: original shareholders. 
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MASH’S SAFETY 


Tuese improvements, by James 
Mash, of Bowden, Cheshire, relate 
to apparatus applicable to the con- 
struction and working of safety 
valves and pressure gauges or 
temperature gauges used and em- 
ployed in steam boilers, steam 
apparatus, and heated air appara- 
tus. As regards the application of 
the improvement to safety valves, 
it consists in constructing and 
employing, in combination with 
any known descriptions of safety 
valves, cylindrical or other formed 
vessels containing mercury, hav- 
jing one or more parts of each 
expansible upon the application 
of heat, and connected with the 
valves in such manner that upon 
increase of heat beyond any pre- 
determined temperature the valves 
are lifted from their seats and 
steam liberated, the lifting of the 
valves being thus effected by the 
expansion of the mercury con- 
tained in the cylinders or other 
vessels independently of the load- 
ings of the valves by weights, as 
they are usually us The con- 
nections between the mercury 
containing cylinders or vessels 
and the safety valves, or the mode 
of working, may be such that the 
valves can be opened only by the 
expansion of the mercury, or may 
be such as to permit the opening 
or raising the valves from their seats at any time by other means, 
as by the pressure of steam or by hand, as is well known. The cylin- 
ders or vessels containing the mercury are, by preference, placed in 
the boilers themselves, or immediately upon them, but may be 
placed in other positions where steam would have as free access 
as practicable to them, in order that the temperature of the mercury 
may be affected with facility by any variations of the temperature 
of the steam. 

When the improvements are applied to pressure gauges or tem- 
perature gauges, the mercury-containing cylinders or vessels are 
connected with pointers or indexes upon convenient dials or scales, 
by which the variations of the temperatures and the corresponding 
pressures of steam or air (as the caso may be) may be shown and 
indicated, either or both of them, as desirable. 

The improvements, as applicable to safety valves and as applicable 
to pressure or temperature gauges, may be employed either in com- 
bination or otherwise. 

The improvements are applicable to ordinary or saturated steam, 
to superheated steam, and to heated air. : 

Fig. lisa sectional elevation of an ordinary lever safety valve, 
to which the improvement is connected; A, the valve, which is 
mounted on its seat with its weighted lever Bin the usual manner. 
In this example the valve and seat are mounted upon the pillow or 
support C, which contains the mercury-containing cylinder or vessel 
D ; this vessel, or part of it, as D', is corrugated so as to be capable 
of elongation or expansion and contraction in the direction of its 
length; this vessel is entirely and wholly filled with mercury, the 
bottom or lower end of the cylinder D rests on and is supported by 
the bottom of the pillar C, and to the upper end of D! is the joint EF, 
connecting it with the compound levers F, F'. the end F"! of the 
lever F' is immediately under the pin G in the stem A! of the safety 
valve, the flange C! of the pillar C is for the purpose of securing it 
to the steam boiler or steam pipe or elsewhere where it is to be used; 
the steam enters the interior of the pillar and surrounds the mercury- 
containing cylinder through the apertures C", C"'; the pin G is 
screwed through the stem A! of the safety valve, so as to adjust 
accurately the relative position of the end of the pin G with the 
end F" of the end of the compound lever, so that they may be in 
contact at any prodctermined pressure and temperature. The 
operation of the apparatus is thus:—It being adjusted to any 
desired pressure, as fifty pounds per square inch, for example, that 
is, that at this pressure the temperature due to it has so expanded 
the mercury in the cylinder as to bring the end F" of the compound 
levers just into contact with the pin G in the stem of the safety 
valve; upon increase of pressure above the fifty pounds per square 
inch taking place the mercury will be expanded, the containing 
cylinder of course elongated, and through the compound levers the 
valve wiil be raised and lifted from its seat, allowing steam to 
escape; thus, whatever amount of weight may be upon the lever of 
the valve, though very considerably loading the valve above fifty 
pounds per square inch (in this instance), the valve will be raised 
and the steam allowed to escape when that pressure has been ex- 
ceeded. The capacity of the mercury vessel D, D', is such that the 
movement produced by the expansion of the mercury shall be 
sufficient to lift the safety valve irom its seat to the desired height 
for the escape of steam, 
the improvement applicable to pressure or temperature gauges is 
illustrated by Fig. 2, which shows a sectional elevation of a gauge; 
the pillar C aud mercury vessel D, D', are similar to those described 
with reference to the improved safety valve ; the top of the mercury 
vessel is connected by the parts shown in dotted lines behind the 
dial face H of the gauge; thus upon the top of the mercury vessel is 
attached the rod I, having at its upper end a toothed rack, working 
into a pinion J, fast on the tooth segment K, which latter gears into 
and works the pinion L, to which the index hand N is attached ; the 
face of the gauge is, or may be, graduated to denote pressures per 
square inch, and corresponding degrees of temperature, either or 

oth of them, as desired. The action of the gauge is thus:—The 
variation of the temperature of the steam causing the expansion or 
contraction of the mercury will elongate or contract the length of 
the mercury vessel, and this, acting through the connections to the 
dial hand, will indicate correctly and with certainty the temperatures 
and pressures upon the dial face. 


ENGLAND'S LUBRICATING SHAFTS OR 
SPINDLES. 

nis invention is by T. T. England, of Colne, Lancashire. In 
the horizontal blocks or steps which carry the band conducting 
pulleys of mules for spinning, the shafts or spindles are to be made 
to work in bushes either open or closed at the ends, and on the blocks 
or steps at each end of the shaft is placed a cup or vessel having a 
hole or tube at the bottom leading to the spindle or shaft. For the 
Vertical or angular conducting pulleys, the bottom of the shaft is 
made to work in a closed bush with a lubricating cup or vessel at 
the side, and also a cup or vessel leading to the top of the shaft. 
The cups or vessels contain oil or other lubricating matter, which 
ee plied gradually to the spindle or shaft, and keeps it perfectly 
- ricated, and maintains it in good working condition fora great 
ength of time, and by reducing the friction, prevents, to a great ex- 
tent, the wear and tear of the bands, and also economises the lubricat- 
iDg matter. ‘These cups or vessels may be cast on the blocks or steps 
or placed on them separately. For thie purpose of Inbricating the 
— or bearings of shafting, guide and jockey pulleys, counter 
8 op the necks or bearings of all kinds of spinving, preparing, 
-_ weaving machinery, and also the necks or bearings of every 
“mane ca of machinery, the patentee employs cups or vessels 
Pp 7 upon or cast to the caps, steps, or bearings of the shafts or 
Spindles, and fills the cups or vessels with oil, tallow, or lard, and 


also, instead of placing the cups upon the caps, blocks, or bearings, 








VALVES AND PRESSURE OR OTHER GAUGES. 
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recesses [niay be cut or cast in them in order to be receptacles of the 
lubricating matter. 

One arrangement of the improved cups or vessels for containing the 
lubricating matter is shown in Figs. 1 and 2, which are two views 
of one of the horizontal, and in Fig. 3, which is a view of one of the 
angular or vertical blocks or steps, which carry the conducting 
In 


pulleys of mules for spinning, a part of Fig. 2 being in section. 


all the figures the blocks or steps are shown at a, and the pulleys 
at b. In Figs. 1 and 2 the parts of the block or step, which enclose 
the bushes, in which the shaft of the pulleys work, are surmounted 
by cups or vessels c, through the bottom of which, and also through 
the bushes, holes are formed leading to the ends of the shaft. The 
cups are filled with lubricating matter, and they are provided with 
covers d, for preventing the entrance of dust and dirt. In Fig. 3, 
the cup or vessel for containing the lubricating matter is shown at 
e, and the cover at f. The cup has a hole leading to the top of the 
vertical shaft, which carries the pulley, and the footstep g has a 
tube h, at the side leading to the eore tf of the shaft, to which tube 
is attached a cup or vessel i, containing lubricating matter. In the 
figures the cups or vessels c and ¢ are cast to the blocks, but they 
may be separate and fixed to them, and they may also be made of 
any desired form, and placed at any angle or position, and similar 
arrangements may be applied to all shafting and bearings which 
require lubricating. In many cases the cups can be dished out of 
the metal of the rails or bearing themselves for the purpose of 
making receptacles of lubricating matter, which method is suitable 
for throstles, mules, roving frames, and other spinning and prepar- 
ing machines, 





Tne Loxnpon Enoaiveerinc ann Tron Suipsvinpinc Company.— 
A limited liability company, with a capital of half a million, has 
been organised, under the chairmanship of Rear Admiral Wellesley, 
C.B., to purchase and carry on the extensive business of Messrs. 
Westwood, Baillie and Co., London Yard, Millwall. This is one of 
the best properties of the kind on the river, and it needs only in- 
creased capital to become one of the most successful undertakings 
yet established in the same branch of business. The iron-cased 
frigate Resistance was built here, and ina single former year the 
net profits of the business are understood to have been £47,000. 
Messrs. Westwood and Baillie, who have created the business, will 
remain as managing directors. 


Locomotive Corton Press Company.—We have received the 
prospectus of the Locomotive Cotton Press Company, an under- 
taking which promises to be of great advantage in facilitating the 
cotton trade with India. With the moderate capital of £100,000, in 
10,000 shares of £10 each, of which only half are to be issued in the 
first instance, it is intended to work locomotive machinery for 
pressing and baling cotton, upon the principle patented by Mr. 
Wilson, C.E. The invention consists of a locomotive hydraulic 
cotton press, running either on railways or common roads. The 
engines will proceed to the stations on the lines of railways near the 
cotton districts, where they will, under European superintendence, 

ress into bales, wholly or partially, as may be required, the cotton 

rought in or stored there; the bales thus pressed will be conveyed 
to the port of shipment by the ordinary trains of the railway com- 
panies, thus ensuring a reasonable, quick, and safe means of trans- 
port of full loads of pressed bales, instead of carrying ordinary 
truck loads of unpressed cotton. The existing stationary press 
companies yield returns varying from 3) to 50 per cent. per annum. 
The directors are gentlemen of respectability, practically conversant 
with India and all its interests. 








Tar Brrrish Assoctation.—The meeting of the British Asso- 
ciation for the Adv t of Sci will be held this year at 
Bath. It will on Wednesday, September 14th, under the 
presidency of Sir Charles Lyell. The proceedings can hardly be 
expected to have the same engineering interest as at the last meet- 
ing and that at Manchester. 

Tue Fortirications or Sritaeap.—It was originally proposed 
by the defence commissioners that five forts should be constructed 
for the defence of Spithead, and the positions chosen for these were 
the Horse Sand, No Man’s Land, the Spit Point, at a point inter- 
mediate between the fort on the Horse Sand and Portsea Island, 
and on the Sturbridge. It was, however, discovered that a proper 
foundation could not be obtained on the last-named shoal, and a 
select committee, consisting of Admiral Milne, Captain R. 8S. Hew- 
lett, R.N.; Colonel J. W. Gordon, R.E.; Colonel C, V. Cockburn, 
R.A.; Colonel H. D. Harness, R.E.; Captain J. Bythesea, R.N, ; 
and James Fergusson, Esq.; was appointed to recommend what 
alteration should be made in the original plan of the commissioners, 
consequent upon the abandonment of the work on the Sturbridge. 
The committee have just made their report. They unanimously 
recommend that a work should be constructed on the Spitbank, in a 
position about 600 yards to the south-west of the point on which it 
was originally proposed by the defence commission to erect a fort. 
Such a work, the committee consider, would, in conjunction with 
the batteries at Fort Monckton, bear immediately upon the anchorage 
of Spithead, and would also co-operate with the works on the Horse 
Sand and No Man's Land, and with the Blockhouse Point and 
Southsea batteries, in the defence respectively of the outer channel 
to Spithead, and of the inner channel to Portsmouth harbour. 

IceBercs AT Sea.—Our townsman, Mr. A. Bryson, lately read, 
before the Royal Scottish Society of Arts, a paper “On a Method 
of Detecting the Presence and Position of Icebergs at Sea, during 
Darkness or Fog.” As Mr. Bryson’s plan promises to save many 
a ship and life, it seems to deserve the full trial which the inventor 
requests. The instrument consists of three parts—first, a series ot 
electro-magnets, which act on three permanent ones, making indi- 
cations on three dials on board the steamer—one in the captain's 
cabin, another in the steering-room, and the third on the 
bridge where the chief of the watch has to pace during his 
turn of duty. ‘These electro-magnets are made attractive or repul- 
sive by the motion of a lever held and moved by the look-out 
ahead. The usefulness of this contrivance is twofold. The man 
in the bows, whose duty it is to look out ahead, has also the other 
duty to perform of moving this lever from starboard to ahead and 
port. If he moves this lever the hands on the three dials respond 
to his motion, and indicate not only the position of the lever, but 
that he is on duty and awake; if careless or asleep, these hands on 
all the three dials will be motionless. Thus a complete check is 
kept on the watch. ‘hese electro-magnets are rendered sensitive 
by a Bunsen battery, and give responsive signals as he moves 
from starboard to ahead and port. The second part of Mr. 
Bryson’s invention is the detection of the presence of ice. This 
he does by having a large pile of plates of bismuth and anti- 
mony placed immediately below the fore top of the steamer. 
This instrument is called Melloni’s thermo-electric pile, and 
gives off currents of electricity by the differences of the tempera- 
tures of the two ends—thus the end next the mast is warmer than 
the one exposed to the cold air coming from the iceberg, or, rather, 
more philosophically speaking, the pile is giving off so much heat to 
the iceberg, and so the current of electricity is made. Mr. Bryson 
connects this very sensitive pile with a rod attached to the lever, 
which the watchman or look-out has in his hand. If, then, an iceberg 
is on the starboard side of the vessel, an electric current is at once 
obtained by the difference of the temperature ; and so sensitive is the 
pile, that, to give our readers some idea of it, the pile can divide 
one degree of the ordinary thermometer of Fahrenheit into 1,000 
parts. The tbird part of the instrument is the galvamometer, 
which receives and registers the difference of temperature of the 
air between the three points port, ahead, and starboard, This 
galvamometer, by the deflection of a needle, shows the difference of 
the temperature through the various angles which the watchman 
moves his lever and the pile. Should an iceberg be on the star- 
board bow, the needle is i diately deflected, and makes contact 
by means of mercury with a second battery, which rings three bells 
in the captain’s cabin, the steering-room, and on the bridge. If the 
danger be imminent, and the iceberg very near, a gun, charged with 
a peculiar fusee inserted in the breech, is discharged, awaking all to 
a sense of the danger. If the bells be rung when the direction indi- 
cated is at starboard, it shows that the helm must be putso as to go 
to port ; if at port, to starboard; and if ahead, reverse the engines. 
By this simple instrument, which the inventor believes will not cost 
more than £50, many valuable ships and lives, we hope, will be 
saved. A committee of the Royal Scottish Society of Arts have 
given a most favourable report on the instrument, which has twice 
been shown in action, and guns fired by means of a pound of ice, 

Tne Wetsu Coat And Inon TRavES.—The Newport correspondent 
of the Colliery Guardian states that the continuance of the drought 
causes serious inconvenience and loss at several works, and 
stoppages have become the rule, and not the exception. The 
oppressive heat, too, renders it very difficult for the men to continue 
at their work, and the managers find it no ordinary trouble to keep 
the mills, forges, and furnaces going. The want of unanimity 
among the Staffordshire ironmasters affects the trade of this district, 
and buyers, as a natural result, are holding back, with the iJea thata 
goneral proportionate reduction will follow the reduction in Stafford- 
shire finished iron. Itis very probable that buyers are right in their 
expectations to a certain extent, although, from the state of the 
trade in this district, it is evident that if prices recede it will only 
be a few shillings with the present scale of wages. The Pont- 
newynydd forge is likely to change hands again soon, in conse- 
quence of disagreements among the shareholders in the limited 
liability company that had been formed to work it. There 
is a large business doing in steam coal, and had it not been for the 
difficulty in obtaining vessels the exports would be considerably 
larger than what they are. The Brecon and Merthyr Company's 
bill for running powers over the Aberdare branch of the Great 
Western, and for the construction of the Ystrad branch, having 
become law, it is believed that no time will be lost in commencing 
the works, and once the communication is complete to Aberdare 
there is no doubt a very large quantity of steam will be brought 
down over the new line to this port for shipment. The house coal 
proprietors are fairly off for orders, and the collieries are in active 
employ. There is a good demand for red ash, and prices are well 
maintained. At Cardiff the state of the coal trade is not what 
might be wished; the various elements of diversion which are 
at work are evidently beginning to tell on the trade of the 
port. The opening of the Vale of Neath narrow gauge rail has sent 
some thousands of ions of steam coal per month to Swansea 
for shipment, and a similar result has followed the opening of 
the Great Western Aberdare branch, which enables the colliery 
proprietors to send their coal to Newport as well for shipment, and 
Messrs. Nixon, Taylor, and Cory, and other merchants, have already 
taken advantage of this opportunity. It is a fact, too, that a large 
quantity is sent to Birkenhead and the London market, and when 
all these circumstances are taken into consideration, it is not sur- 
prising that « slight dulness has set in, There is at present an 
average inquiry for steam coal, and merchants are, as a rule, fairly 
off for orders. Reports from the continental markets are, upon the 
whole, favourable, aud the truce agreed to between the Danes and 
Prussia and Austria will, no doubt, be the means of giving @ slight 
impetus to the Baltic coal trade during the continuance of the 
armistice, It is reported that the sale of Messrs. Powell’s collieries 
to Messrs. Brassey, Elliott, Potter, and other capitalists, has been 
completed, and the collieries will immediately change hands. Coke 
remains without any material change, prices being rather in favour 
of buyers. At the ironworks many of the reservoirs are quite dried 
up, and some of the works are suffering from want of water. The 
ironmasters report a moderate inquiry for iron, the American houses 
stil! declining to enter into contracts until more reliable information 
has arrived as to the new tariff. 
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SOCIETY OF ARTS. 
CANTOR LECTURES. 
April 14th, 1864. 
ON CHEMISTRY APPLIED TO THE ARTS. 
By Dr. F. Crace Carvent, F.R.S., F.C.8. 

LgaTHER.—The art of the currier. Morocco, Russia, and patent leathers, 
The art of tawing skins. Chamois and glove skins. Fecchenent, Hair, 
its composition and dyeing. Wool, its washing, scouring, bleaching, and 

dyeing. Suvlk, its adulterations and conditioning. 
I sHAtt have to crave the indulgence and patience of my audience 
during this lecture, as it will chiefly consist of descriptions of pro- 


cesses, for the most part well known to manufacturers and others | 


engaged in the leather trade, Thus, the art of currying, which is 


applied principally to such leathers as are intended for the upper | 


parts of shoes, for harness, &c., is carried on at the present day 
= as it was fifty years ago, aud is still but little known to the 
public. 


Currying.—The objects in view in currying leather are several: | 


to give it elasticity, tu render it nearly impermeable, to impart to it 
a black or other colour, and, lastly, to reduce it to uniform thickness. 
‘hese qualities are imparted by the following processes :— After the 
leather obtained from hides, or the thicker qualities of skins, has 
been damped, it is placed on a stone surface, and energetically 
rubbed, first with a stone, then with a special kind of knife called a 
slicker, and lastly with a hard brush. ‘The leather is then ready to 
be stuffed or dubbed, which consists in covering it on the fleshy side 
with tallow, and hanging it in a moderately warm room; 
and as the water contained in the leather evaporates, the 
fatty matter penetrates into the substance of the leather and 
replaces it. The dubbing process is then repeated on the other 
side of the leather, which is now ready to be softened and ren- 
dered flexible, and this is effected by rubbing it with a tool called 
a pummel. The leather then undergoes the last mechanical opera- 
tion, which reduces i .o uniformity of thickness by shaving off the 
inequalities of its s: ace by means of a peculiarly shaped knife 
called a slicker. The gieatest part of the curried leather is blackened 
on the grain side b. rubbing it with grease and lamp black, and 
lastly brushing it over with a mixture of grease and glue. I believe 
that some kinds of curried leather are dyed by a purely chemical pro- 
cess, that of rubbing he tanned skin, first with iron liquor, and then 
with a solution of ga nuts or other tanning substance. The most 
tedious of the foregoing processes is that of dubbing, which has been 
greatly improved of late years by the Americans. The scoured skins 
are placed in a large revolving drum, of 10ft. or 12ft. diameter, and 
lined inside with wooden pegs. A certain quantity of tallow is then 
introduced, and the whole set in motion, and while the hides are 
thus tossed about, a current of warm air is passed through the 
drums, which carries off the moisture and allows the grease to pene- 
trate the hide. By this means thick hide leather can be stuffed in 
four or five days. 

Split Leather.—A large branch of trade has sprung up within a few 
years owing to the invention of machinery for splitting hides, skins, 
and kips, by which the quantity of leather has been considerably 
increased, though I am atraid that this has been done at the expense 
of its quality. 

Fancy Leathers.—Allow me now to give you a slight insight into 
the methods of preparing various faucy leathers, such as Morocco. 
Russia enamelled, tawed, or kid leather, used for soldiers’ belts, 
gloves, &c., and, lastly, oiled leathers, used for washleather. gloves. 
&c. Until the middle of the eighteenth century Morocco leather was 
wholly imported from that country, for it was in 1735 that the first 
Morocco works were established in Paris, and similar manufactories 
Were soon set up in various parts of the Continent, and in this 
country. The process by which Morocco leather is prepared is as 
follows :—The goat and sheep skins, which are especially used for 
this branch of manufacture, are softened, fleshed, unhaired, and 
raised or swelled by methods similar to those already described, but 
one essential element of success in this kind of leather lies in the 
perfect removal of all lime from the skins, which is effected by 
plunging the well-washed skins in a bath of bran or rye flour, which 

as deen allowed to enter into a state of fermentation. ‘The result is 
that the lactic and acetic acids generated by fermentation of the amy- 
lacevus substances combine with the lime and remove it from the 
skins. The other essential point is the mode of tanning the skins. 
Each skin is sewn so as to form a bag, and filled, through a small 
opening, with astrong decoction of sumac, and after the aperture has 
been closed the skins are thrown into a large vat containing also a 
decoction of the same material. After several hours they are taken 
out, emptied, and the operation is repeated. ‘To render these skins 
ready for commerce it 18 necessary to wash, clean, and dye them, 
The last operation was formerly tedious, and required great skill, but 
since the introduction of tar colours, the affinity of which for animal 
matters is so great, it has become comparatively easy, The skins 
after they have been dyed, are oiled, slightly curried, and the peculiar 
grain, characteristic of Morocco leather, is imparted to them by 
means of g:ooved balls or rollers. ‘here are two inferior kinds of 
Morocco leather manufactured, viz., those called roan prepared ina 
similar way to Morocco, but not grained, and skivers, aiso prepared 
in the same manuer, but from split sheep skins. | owe to the kind- 
ness of Mr. Warren De la Rue, the beautiful specimens of leather 
before me, which will enable you to appreciate the various qualities 
of these interesting productions. 

Russia Leather— The great esteem in which this leather is keld fs 
Owing to lls extreme softness and strength, its impermeability, and 
resistance to mildew, which latter property is imparted to it by the 
use of a peculiar oil in its currying, that is birch-tree oil, the odour 
of which is well known as a distinguishing feature of Russia leather. 
As to its preparation, 1 will merely state that it is very similar to 
that of Morocco, with these differences, 
bark are used instead of sumac; that 
sandal wood and a decoction of alum; 
the birch-tree oil is used in currying it. 

Enamel Leather.—Vhis class of leather is usually prepared with 
calf and sheep skins tanned in the ordinary manner. They are dyed 
black by rubbing them over with a decoction of logwood, and then 
With iron liquor or acetate of iron. The leather is softened with a 
little oil, and is ready to receive a varnish, which is applied by 
means of a brush. ‘The varnish is composed of biturien of Jalen 
copal varnish, oil varnish, turpentine, and boiled oil, ; ‘ 

_Lawed or Kid Leathers.—The manufacture of this claas of leathers 
differs entirely from that of those already described, as their pre- 
Servative qualities are imparted by quite different substances a 
those used with other leathers, the preservative action of the tannin 
being substituted by that of a mixture of alum and common salt 
Let us examine together a few points connected with the production 
of this class of leather. One of the most interestin characteristics 
is the method of uuhairing sheep, lamb, and kid skins, after they 
have been well washed and fleshed on the beam. The ‘old ethnes 4 
of uphairing by smearing on the fleshy side with a milk cf lime 
was improved by mixing with the lime a certain amount of or »i- 
ment, or sulphuret of arsenic, but Mr. Robert Warrington whe z 
ascertained that the rapid removal of hair in this case was not dus 
to the arsenic, but to the formation of sulphure i 
posed, with great foresight, the following mixture as a substitute 


jor the dangerous and poisonous substance called orpiment, viz. : | 


‘Three parts of polysulphuret of sodium, ten parts slack ime 
and ten parts of starch. The polysulphuret er aie poog pes 
vantageously replaced by the polysulphuret of calcium. The skins 
unhaired by any of these processes, in 
a bran or rye bath, as with Morocco leather, or in a weak solution 
of vitriol, to remove, as already stated, the lime. After the lime 
has been thoroughly removed from the skins they are dipped in what 


is called the white bath, which is composed for 100 skins of 13 to | 
of chloride of sodium or cominon | 


20 1b. of alum and 4 to dlb. 
salt, and the skins are either worked slowly in this bath or intro- 
duced into a revolving cylinder to facilitate the penetration of the 
preservative agent, which, according to Berzelius, is chloride of 


that hot solutions of willow 
it is generally dyed with | 
and, lastly, as already stated, | 


t of calcium, pro- | 


are now ready to be placed in | 


aluminium resulting from the action of the chloride of sodium on 
the alum. When the manufacturer judges that the skins have been 
sufficiently impregnated with the above mixture, he introduces them 
into a bath composed of alum and salt in the same proportions, but 
to which are added 201b. of rye flour and fifty eggs for 100 skins. 
After remaining a few hours they are removed, and allowed to dry for 
about fifteen days, and they are then softened by working them with 
a peculiar iron tool, the white surface which characterises that class 
| of leather being communicated to them by stretching them on a 
| frame and rubbing them with pumice stone, A large quantity of 
| tawed leathers are also preserved, retaining their hair, which is 
| done by simply suppressing the unhairing and rubbing processes. 
Chamois, Wash, or Oiled Leather.—'T hese classes of leatherare named 
| from the fact that formerly they were exclusively produced from the 
skin of the chamois, but at the present day sheep, calf, and deer skin, 
and even split thin hides, are manufactured into thiskind of leather. I 
should also state that the employment of this kind of leather has 
greatly decreased of late years, owing to the general substitution of 
woollen fabrics in articles of clothing. You will see by the follow- 
| ing description that the preparation of this class of leather differs 
entirely from those previously detailed; the conversion of skins 
| into leather, or from a substance subject to putrefaction to one free 
| from that liability, being no longer effected by tannin, as in the case 
of hides, and Morocco and Russia leathers, or by the use of 
mineral salts, as in the case of tawed leathers, but by that of fatty 
matters, especially animal oils, such as sperm. The skins are pre- 
pared in the same manner as for tawed leathers, and then submitted 
to what is called the prizing operation, which consists in rubbing 
the hair side of the skin with pumice stone and a blunt tool or knife, 
until the whole of the rough appearance is removed, and the skin 
has acquired a uniform thickness. They are then worked on the 
peg until the great excess of moisture has been wrung out, and 
plunged into the trough of a fulling mill, to the action of the 
wooden hammers of which they are subjected until nearly dry. 
They are then placed on a table and oiled, and several of them, after 
being rolled together, are replaced in the trough of the fulling 
mill. When the oil has been thus worked into the substance of the 
skius, they are removed, exposed to the atmosphere, again oiled, 
and once more subjected to the fulling mill; after which they are 
placed in a moderately heated room for a day or two, the object of 
which is twofold, viz., to facilitate the evaporation of the water and 
the penetration of the oil, and to create a slight fermentation, by 
which the composition of certain of the organic substances have 
undergone such modification as to enable them to combine in a per- 
manent manner with the fatty matters. These processes are repeated 
until the manufacturer deems the leather sufficiently prepared to be fit 
to undergo the following operations, viz., to be immersed for several 
hours inacaustic lye bath, to remove the excess of oily matter, washed, 
and pegged. It is only necessary to stretch the leather on a table, then 
on a horse, and lastly between rollers, after which it is ready for the 
market. The ordinary buff colour of these leathers is communicated 
by dipping them, previously to the finishing processes, into a weak 
solution of sumac. Before speaking of the further processes neces- 
sary to fit these leathers for the glove manufacturer, allow me to have 
the pleasure of describing that of Mr. C. A. Preller, whose mode of 
preparing leather is very interesting, owing totherapidity with which 
he converts hides into leather, and also to the remarkable tough- 
ness which his leather possesses. To attain these desirable ends 
Mr. Preller proceeds as follows:—The hides are washed, slightly 
limed, unhaired, fleshed, and partially dried; they are then smeared 
with a mixture made of fatty matters and rye flour, which having 
been prepared a few days previously has entered into fermentation, 
a process which has so modified the fatty matters as to render them 
more susceptible of immediate absorption by the hide. I think that 
this feature of Mr. Preller’s plan deserves the serious notice of all 
engaged in the manufacture of oiled leathers, as it appears to prove 
that fatty acids (or modified fatty matters) are better suited for com- 
bination with skins than neutral fats. ‘he hides, with additional 
fatty matters, are then introduced into the large American drums, 
previously noticed in speaking of currying, and after four days they 
are removed, washed in an alkaline fluid, worked with a pummel 
and slicker, and after being dried they are ready for market. 

Gloves.—The manufacture of this article is now a most important 
branch of trade, and is the means of giving employment to large 
numbers of people in several towns in this country as well as on the 
Continent. ‘I’o render the above-mentioned oiled leather sufficiently 
soft and pliable for gloves it is necessary to submit it to the follow- 
ing further operations: — The Chamois, kid, or other skins are 
rubbed over with a solution composed of 1 Ib. of soap, dissolved in 
half a gallon of water, to which is added 1} |b. of rape seed oil, and 
twenty yolks of eggs, or, what has been recently found to answer 
better than eggs, a quantity of the brains of animals reduced to pulp, 
The use of the two latter substances is extremely interesting in a 
scientific point of view, for they both contain a peculiar nitro- 
genated matter called vitalline, and special fatty matters called oleo- 
phosphoric and phosphoglyceric acids, which, doubtless, by their 
peculiar composition, communicate to the skins those properties 
which characterise this class of leather. The skins are then washed 
and dyed in various colours, after which they are softened, and rubbed 
with an instrument adapted to slightly raise the surface, and give it 
that well-known velvetty appearance belonging to glove skins. I 
shall not take up your time by entering into the details of dyeing 
these leathers, but describe the following process for bleaching 
them :— 

Bleaching of Skins.—The only process known until recently for 
imperfectly bleaching chamois and glove skins, was that of submit- 
ting them to the influence of the fumes of sulphur in combustion, or 
sulphurous acid, but latterly two modes of attaining that object have 
been proposed. The first consists in dipping skins, for two days, 
| in a weak solution of neutral hypochlorite of soda, washing, drying, 
and rubbing them with soap and oil. The second mode is to dip 
glove skins into a solution of permanganate of potash, when they 
soon assume a brownish colour, due to the liberation of the oxygen 
of the permanganate of potash, and the fixation of the hydrate of 
| sesquioxide of manganese by the skin. ‘The skins so acted on are 
washed and then dipped into a solution of sulphurous acid, which 
becomes converted into sulphuric acid by the action of the oxygen 
of the sesquioxide of manganese, and the protoxide thus produced 
unites with the sulphuric acid which is soluble in water. ‘The skins 
thus bleached when dressed are ready for market. 

Gilding of Leather.—The usual mode of ornamenting leather with 
gold is to apply, in such parts as are desired, a thick solution of 
albumen, covering those parts with gold leaf, and applying a hot 
iron, when the albumen is coagulated and fixes the gold. This plan 
is objectionable when the goods are intended for shipment, and the 
following method, lately proposed, is far preferable; on the parts 
requiring to be gilt, a mixture composed of five parts of copal and 
one of mastic, are spread; a gentle heat is applied, and when the 
resins are melted the gold leaf is spread upon them. 

Parchment.—There are two distinct qualities of this valuable ma- 
terial, which has been used from time immemorial as a means of 
preserving records. ‘The best quality is prepared from young lamb, 
kid, and goat skins, and the second quality from calf, wolf, ass, and 
sheep skins. To make parchment the following is the process :— 
| Theskins are stretched on strong rectangular frames, limed, unhaired, 
fleshed very carefully, and rubbed with pumice stone, until they 
have acquired the proper thickness. They are then dried very care- 
fully in the shade. 

Dialysis.—Myr. Thomas Graham, Master of the Mint, has lately drawn 
the attention of thescientific world toa most remarkable property pos- 
sessed by organic membranes, of separating when in solution crystal- 
lisable bodies from those which are notso, The former he namescrystal- 
| loids, and the lattercolloids. Forinstance, ifasolution of sugar (crystal- 
loid) is mixed with one of gum (colloid) and placed in the vessel, the 
bottom of which consists of a septum of animal or vegetable parch- 
ment, the crystalloid sugar will pass through the membrane into the 
surrounding water, while the colloid gum will remain in the vessel. 
| Again, if solutions of iodide of potassium and albumen be mixed 

together, the iodide of potassium will diffuse itself through the mem- 
Also if to an alkaline solu- 





| brane, which the albumen will not do. 





tion of silicate of soda, weak hydrochloric acid be cautiously added, 
chloride of sodium will be produced, and silica will remain in solu- 
tion, and if such a solution be placed in the dialyser, the chloride of 
sodium (the crystalloid) will diffuse itself through the membrane, 
while the silica (the colloid) will remain behind. It is impossible to 
calculate the immense service which the discovery of these facts by 
Mr. Graham will render to physiology, toxicology, and to manufac- 
tures, as, in fact, every day new applications of it are being made in 
these various departments of human research. Thus, to give an 
example which has special reference to these lectures, I have lately 
seen it proposed by Mr. A. Whitlaw to place salted meat in large 
dialysers, when it is stated that the salt only will be removed, leaving 
all the nutritive properties of the meat undiminished. Mr. Whitlaw 
also proposes to dialyse the brine in which meat has been salted, and 
thus to remove the salt, leaving the juice of the meat available 
for use, while the salt is again in condition to be employed as 
before. 

It will now be my agreeable duty to examine with you a few facts 
relating to hair and wool. It is interesting to observe that hair, 
wool, feathers, nails, and claws may be all considered as prolonga- 
tions of the epidermis, and present nearly the same chemical compo- 
sition, as will be seen by the following table :— 
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These substances have also this peculiarity, that, notwithstanding 
their great richness in organic matters, they are extremely slow to 
decompose. 

Hair.—The only real point of interest connected with hair appears 
to me to be the question as to what its various colours are to be 
ascribed, and I regret that here I can only give conjectures and not 
positive facts. Vauquelin and Fourcroy, who auvalysed hair most 
carefully half a century ago, stated that hairs were hollow cylindrical 
tubes filled with oils of various colours; but Gmelin and others 
state that the coloration of hairs is due to the different proportions 
of sulphur that they contain. 

QuANTITY OF SULPHUR IN Harr. 


Brown oe oe ee eo “2 ee 4°98 
Biack oo ee oe ee ae ee 485 
Red .. o ee ee oe ee ee ee Sue 
Grey oe oe ee a ee ee 4°03 


Recently Mr. Barreswill has published a paper, in which he states 
that the coloration of hairs is probably due to the proportion of iron 
in their composition, and he argues that as iron is the essential 
element of the colouring matter of blood, it is highly probable that 
it fulfils the same office with respect to hair. I may state, en pass int, 
that great improvements have lately been made in dyeing human 
hair. Formerly the patient had to undergo most unpleasant treat~- 
ment, his head being covered with a paste consisting of three parts 
of lime and one of litharge. An oil cap was then applied, and the 
patient left for twelve hours, when the disagreeable operation of 
removing the mass and clearing the hair was proceeded with. The 
black dye communicated to the hair in this process was due to the 
sulphur of the hair combining with the lead of litharge, and form- 
ing black sulphuret of lead. The present process consists in clean- 
ing the hair thoroughly with a strong alkaline soap, ora little weak 
alkali, then carefully applying a solution of nitrate of silver, and 
lastly a solution of monosulphuret of sodium. 

Wool differs from hair chiefly by its property of felting, which it 
owes to its numerous cross lines or serratures, as they are termed ; 
the finer the wool the greater the number of its serratures. Thus, 
while Mr. Goss has found in the finest Saxony wool 2,720 of these 
serratures in a single inch in length, he only found 2,080 in an inch 
of South Down wool, and 1,85C in Leicester. The wool of sheep 
can be classed under two heads, that is, into long wool and short 
wool. Certain classes of sheep will maintain the type or quality of 
their wool under every circumstance. Such are the origiual types 
of South Down, Norfolk, and Dorset, all of which are short wool, 
and all these sheep feed upon fine and short grass. It has been 
observed that, if they are fed upon coarse grass, their wool will 
also become coarse, ‘This is also true with Welsh, Scotch, and even 
Spanish merinos. A further proof that this view appears correct 
is, that the long wool sheep—such as those of Leicester, Lincoln, 
and Kent—feed in valleys where grass is long and coarse. In all 
cases the size of the animal appears also to correspond with their 
class of food. Another curious fact is the facility with which one 
type of sheep will merge into another if they change food and 
climate. Thus, many attempts have been made to introduce into 
France our Leicester breed, the wool of which is so remarkable for 
its fineness, length, and silvery appearance. Still, after four or five 
years’ residence there, the wool has lost its most valuable qualities ; 
in fact, the sheep are no more the Leicester breed. The coarse wool 
of sheep, however, such as those of Devonshire, does not appear to 
be so rapidly influenced by any change of climate which the animal 
may undergo. The aptitude which various kinds of wool have for 
dyes is also interesting. Thus, the wool of one kind of sheep will 
not dye with the same facility as that of another; and wool dyes 
much more uniformly if the animal has been washed before shear- 
ing, than when the washing is performed upon the wool afterwards. 
Lastly, the wool removed by the lining process before described, 
will be far inferior in dyeing properties to wool taken from the 
same kind of animal during life. It may be interesting to some 
-— to know the best method of removing these irregularities. 

was engaged, during my assistantship at the Gobelins, in inves- 
tigating this matter, and I found that the best plan was to steep 
the wool for twenty-four hours in lime water, and then to pass it 
through weak hydrochloric acid. Wool, as it leaves the animal, is 
not fit for either dyeing or spinning. Thus,when wool is washed with 
water it yields a large quantity and variety of substances, which in 
France bears the name of suint. The most interesting fact con- 
nected with this is, that the 15 per cent. yielded by wool does not 
contain, as shown by M. Cuevreul, any salts of soda, but a large 
quantity of salts of potash, the greatest part of which is combined 
with an acid called sudoric ; aud what increases the interest of this 
fact is that Messrs. Maumené and Rogelet displayed, at the last 
exhibition, salts of potash, which they had obtained commercially 
from this new source. In fact, they have established in several of the 
large manufacturing centres of France, where considerable quantities 
of wool are used, factories for the extraction of salts of potash from 
the suint, and they supplied the jury with the following particulars : 
—That a fleece of wool, weighing 8 lb., yielded, on the average, 
about 1} 1b. of dry suint, or sudorate of potash, aud this would fur- 
ther yield about 7 oz. of pure potash. If it is now considered 
that there is annually twenty million pounds of wool washed in 
Rheims, thirty millions at Eibeuf, and four millions at Fourmies, it 
would appear from this quautity if it were all subjected to Messrs. 
Maumené and Rogelet’s treatment, about two and a quarter million 
pounds of pure potash might be recoverable. (For turther details 
on this point see Dr. Hoffmann’s Report on Chemical Products and 
Processes in the last Exhibition.) Wool which has been simply 
washed as above described, is not sufficiently free from extraneous 
matters to be fit for application in manufactures. It is necessary 
that it should be scoured, for which purpose, on the Continent, 1 1s 
allowed to remain for some time in putrid urine, or weak ammoniacal 
liquor, but in this country it is placed in strong alkaline of soap oF 
soit soap, passed through rollers to press out the excers ol 
soap, together with the impurities which it removes, well washed, 
and dried. In these operations wool loses in weight above 50 per 
cent. when of good quality, and above 30 per cent. when inferior. 











Jury 29, 1862 


THE ENGINEER 











a certain amount of fatty matters, 


But even the wool still retains 
which it yields to hot alcohol. ; 

The following table, published by M. Chevreul, will give you an 
idea of the composition of wool (dried at 212 deg.) :— 





Earthy matters... .. 2 o2 «+ ee oe ce oe 27°40 
Organic and inorganic salts soluble in water(svint) 3274 
Fatty matters... .. «- ma a. a or. 
Wool .. ce 08 se of oc 8 oc ov 31°49 
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Elementary composition, ©, 50°66, H. 7°03, N. 17:74, O. 22°32s 
8. 2°25. 

Before proceeding further, I should like to call your attention to 
the curious fact, that the fatty matters of wool are completely 
different from the fatty matters of the animal itself; thus, while the 
ordinary suet will be saponified by an alkali, the fat of the wool will 
not undergo that change, the stearerine and elearine being only con- 
verted into anemulsion. From experiments I have made [am able to 
state, that the common opinion that the differencesin quality observed 
in various wools are owing to their fatty matters, is erroneous, as the 
pure wool obtained as above yielded to the dyer colours as brilliant 
as these presented by wools in which a part of the fatty matter still 
remained. Another important fact connected with the composition 
of wool is the quantity of sulphur it contains, which does not appear 
to be part of the fibre, as the matter containing it can be removed 
by a weak alkali without destroying the fibrous appearance of the 
wool, although its tenacity is greatly impaired, and its power of 
taking dye considerably diminished. Another remarkable fact is 
that when wool is bleached by sulphurous acid (the only agent 
known which will effect that purpose), it becomes incapable of tak- 
ing many colours, especially the new and brilliant coal tar dyes. 
The long-disputed question among chemists— How sulphurous acid 
operates so as to bleach wool ?—has lately been solved by Messrs. 
Leuchs and Weber, who have proved that sulphurous acid unites 
with the colouring matter of the wool, forming a colourless com- 

und, in proof of which it appears that if the wool is placed in 
Poiling water this colourless compound is dissolved, and the wool 
regains its susceptibility to dyes, though it is slightly discoloured. 
A slight amount of alkali added to the boiling water greatly facilitates 
the removal of this artificial snlphurretted compound. In a paper 
lately published by Mr. Grothe, hestates that 100 parts of wool tix on 
an average 0°67 of sulphur, or 1°3] of sulphurous acid to bleach it, 
and practically 100 parts of wool require about five parts of sulphur 
to be burnt to produce the result. I should also state that wool 
must always be wet before being submitted to the fumes 
of sulphur, and it is always advantageous to pass it pre- 
viously through a soap lye or weak alkali. Wool so bleached 
should always be well washed in cold water, to remove 
the excess of sulphurous acid, which otherwise, if the wool 
were subsequently exposed to moisture, might be converted into 
sulphuric acid and destroy the fibre of the wool. It may be inter- 
esting to ladies to know the process used by a French scourer 
named Jolly, to restore Cashmere shawls discoloured by time. it 
consists in dipping them into a solution of sulphurous acid, which 
bleaches the wool, but does not affect the fast colours with which 
the fibres composing the patterns of the shawl are dyed. The 
shawls then only require to be washed and pressed to be restored to 
their original beauty. There is no doubt in my mind that a solution 
of sulphurous acid might be substituted for the gas in bleaching 
wool with advantage and economy, owing to the sulphurous acid 
being in a more condensed form, and in better condition for effect- 
ing the bleaching process. A few years ago I took advantage of the 
fact that wool contains sulphur to produce upon it an artificial 
lustre. The woollen goods were passed through a weak boiling 
solution of acetate of lead, washed carefully in pure water, and sub- 
mitted to the action of high pressure steam, when the lead, combined 
with the sulphur of the wool, producing galena, which gave the 
wool a lustre. The action was regulated by generating, under the 
influence of steam, nascent sulphuretted hydrogen from a polysul- 
phuret of sodium, which facilitated the object in view. Wool is 
generally dyed either in the fleece, after undergoing the processes of 
washing and scouring, or it is first spun into yarn or worsted. 
To describe all the various methods of dyeing wool would far 
exceed the limits of this lecture. The operations of spinning wool 
into yarn or worsted are purely mechanical, and it is not, there- 
fore, within my province to desc:ibe them. The same remark 
applies also to the manufacture of felt and shoddy, now so exten- 
sively carried on in Yorkshire, and I shall, therefore, merely refer to 
one or two points having reference to chemistry, such, for instance, 
as the workiug up of the wool or the cotton in worn-out fabrics. 
To recover the wool from such fabrics the process is most simple, 
consisting simply in immersing them in diluted muriatic acid, and 
dryiug them at a temperature of about 220 deg., by which means the 
cotton is completely destroyed, the wool remaining unaffected. The 
material is then submitted to the action of a “ devil,” which 
separates and blows away the cotton, leaving the wool ready for 
being worked up. To remove the vegetable fibre with the view of 
applying it to the purposes for which it is adapted, as the paper 
manufacture for instance, the following process has been devised by 
Mr. F. O. Ward and Captain Wynants. The mixed fabric is sub- 
mitted to high pressure steam (60 to 80 Ib. to the square inch), and 
under the influence of this high and moist temperature the vegeta- 
ble fibre remains unchanged, while the animal one is so much 
disorganised, that when the rags are removed from the receptacle 
and dried, and submitted to the action of a beating machine, the 
cotton fibre remains intact, while the animal matter falls to the 
bottom of the machine in the form of a dark coloured powder mixed 
with small lumps of the same substance; this residue has been 
advantageously applied asa manure by those gentlemen under the 
name of “ ulmate of ammonia.” Iam happy to state that chemical 
science has discovered several means of distinguishing cotton from 
wool when employed in the same fabric, and even of determining 
their respective weights in the same; but the aid of the magnifying 
powers of the microscope is often required in investigating the 
mixtures of wool with flax, cotton, jute, &c., which are now so ex- 
teusively and so ingeniously spun together. The description of 
these processes, however, would iflvolve so much technicality, and 
require so much time, that I must not trouble you with their details. 
The same remarks apply to the means used for distinguishing the 
ee used in mixed fabrics of silk and cotton, or silk, wool, and 
cotton. 

Sik.—This material has always been higbly-esteemed, owing 
to its remarkable durability, and to the beauty of the fabrics 
produced from it. Thus, the Chinese have used silk from time 
immemorial, and the Romans held it in such high estimation 
that, in the time of the Cwsars, silk was worth its weight in gold. 
The most interesting fact for us is the date of the introduction of 
the silkworm into Europe; it is related that, in a.v. 555, two monks, 
returning from the East, concealed some silkworms’ eggs in their 
Staves ; and having succeeded in rearing the worms, their culture 
soon spread through Greece and Turkey, and gradually found its 
way into Italy towards the twelfth century. The silk in use at 
the present day is chiefly derived from the Bombyx mori, but the 
extensive disease which has, during the last eight or ten years, 
destroyed very large numbers of the worms, has given rise to 
great efforts to introduce some new species, two of which, the Bombyx 
mylitta, feeding on the Palma christi, or castor-oil tree, and the 
Bombyx ailanthi, feeding on the plant from which it is named, have 

n, to some extent, successful. The material forming the silk is 
secreted in two glands placed on the side of the animal’s body, 
whence it passes into an organ called the spinaret, on each side of 
which are two other glands, which secrete a gummy substance, 
and this, uniting with the former, forms the silk fibre. Permit me 
to add here a fact which I think will interest you, viz., the extra- 
eae A weight of silk which a small weight of eggs will yield. 

‘Hus, four ounces of eggs will yield 87,900 to 117,000 cocoons, and 
aS, on an average, a pound of silk requires 270 cocoons, the four 
ounces of eggs will give 422 lb. of silk; or 160 Jb. of cocoons yield 
Genevaliy 8 lb., or about 14 per cent. of silk. ‘‘he production of 
silk fibre from cocoons is extremely simple. It is effected by 








placing the cocoons in boiling water, which softens or dissolves the 
gummy matter which binds the fibres together, and the end of the 
fibre being detached and placed on a reel, is easily wound. This 
is the state in which it is usually imported into this country under 
the name of raw silk. When two or more of these fibres are 
slightly twisted together they form wnat is called tram or weft, 
and when two of the threads are twisted in — directions, and 
laid together, they form organzine or warp. To render this sub- 
stance susceptible of dyeing it is necessary to remove the gum by 
an operation called boiling off, which consists simply in boiling 
the silk for some time in a soap lye, and washing and wringing 
it well afterwards, in which operation it loses about 21 per 
cent. The following table will show the chemical composition of 
silk :— 


Gelatine .. .. 19°08 
Albumen .. .. 25°47 Commercial yie 
7 : yield 79 per 
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Carbon, 48°53 ; hydrogen, 6°50 ; nitrogen, 17°35 ; oxygen and sul- 
hur, 27°62. 
j Conditioning Silk.—This expression implies the ascertaining 
of the real commercial value of silk, or in other words, its 
condition, and the necessity of this has been so fully admitted 
that a conditioning house has existed for forty or fifty years in 
Lyons, and its advantages have been so fully appreciated that 
similar establishments have arisen and are well supported in every 
town on the Continent where dealings in silk to any amount take 
place. I may mention, as an instance of the universal adoption of 
the practice, that even in Crefeld the finest building in the town is 
the conditioning house. Ths result is that on the Continent the 
intervention of the conditioning house between buyer and seller 
has become quite a matter of course, with the happy result of 
abolishing a class of dishonourable dealing, which is eating like 
a canker into the silk trade of Great Britian. I cannot under- 
stand why the attempts made to introduce this admirable 
system into our country have hitherto met with so little 
success, and can only infer that there is an unsounduess in the trade, 
which places many of the silk manufacturers to a great extent under 
the control of wealthy merchants, who, it appears, are the chief 
opponents of conditioning. Otherwise one would suppose that its 
advantages to all engaged in working up this valuable product are 
too obvious to require demonstration, for, taking the most moderate 
view of the matter, the average gain to the manufacturer by con- 
ditioning will be not less than five per cent, and this loss (if he does 
not condition) cannot be recovered in any subsequent stage, so that 
his foreign competitor has in this respect alone an advantage over 
him of at least five per cent. Allow me to conclude this lecture by 
stating in a few words how conditioning is carried on. Silk being 
an exceedingly hygrometric substance—its moisture varying con- 
stantly with the amount of hrmidity and the temperature of the 
atmosphere—the first operation is to ascertain the total amount of 
water it contains, for which purpose samples, carefully selected from 
the bale when it reaches the conditioning house, are weighed in 
delicate scales, dried in hot air stoves, and re- weighed, the excess of 
moisture (beyond the 10 per cent. admitted to be the average 
normal quantity) being then easily calculated. The second operation 
carried out in the conditioning house is that of boiling off the 
samples dried as above, and again drying and reweighing, to ascer- 
tain the quantity of soap, oil, sugar, acetate of lead, &c., added to 
give weight, and the result of this operation is to show a loss of 
30, 35, and even 40 per cent., instead of about 21 per cent., which is 
the average amount of natural gum. 





STEAM FUEL—SUBSTITUTES FOR COAL, 


Tue fallacy of the proposition toemploy petroleum as a substitute 
for coal in the generating of steam daily becomes more evident, 
notwithstanding the continued efforts which are made to propagate 
erroneous assertions as to its economy; neither petroleum por 
mineral oil of any kind can successfully compete with coal as a 
steam fuel until coal is twelve times more costly than at present, or 
until petroleum can be sold retail at less than 3d. per gallon. The 
objection applies equally to natural and artificial oils, although, in 
the latter case, the cost which would necessarily be incurred in its 
manufacture would render its employment so much the more disad- 
vantageous. From time to time attempts have been made to utilise 
the produce of the Pitch Lake of Trinidad, by employing the pro- 
ducts that are obtainable from it by distillation, but hitherto the 
results have been anything but satisfactory ; yet, amongst the more 
recent opinions published is that of Dr. Konrad Stolmeyer, of Port 
of Spain, in which he advocates the use of crude oil from Trinidad 
pitch, but he has evidently been guided only by the interest of 
Trinidad in making his assertions, and is altogether unsupported by 
either practical results or experiments. He maintains that liquid 
fuel, such as oil, whether vegetable or mineral, whenever or 
wherever obtainable at a price not exceeding twice the cost of coal 
—for a quantity equal in power for evaporating water to a given 
quantity of oil—is preferable to coals for oceanic steam navigation 
for various reasons. He considers that there would be a saving of 
space and weight, because forty gallons of crude oil from asphalte 
are considered equal to one ton of coals. As the oil varies in density 
and power, it would be quite safe, he thinks, to take, for practical 
application on a large scale, fifty gallons of crude oil, average 
specific gravity 0-900, as an equivaleut to one ton of such coals as 
are usually supplied to steam vessels, though experiments in the 
laborator: int to a lesser quantity. ‘his would reduce the 
weight a the necessary fuel for a sea voyage to one-sixth. By 
constructing tanks with reference to the shape of the vessel, the 
necessary space required would be reduced to one-fourth. Now, 
even assuming Dr. Stolmeyer to be correct in his proportions, it 
must be remembered that he makes no mention of the first cost of 
the tanks, which would be large, wor of the expense of keeping 
them in repair. 

The accuracy of his next assertion it is unnecessary to question, 
since the advantage is more imaginary than real; he states that the 
time in taking in fuel at ports of departure and intermediate stations 
would be reduced to about one-tenth—oiling instead of coaling. 
One hour would be sufficient to deliver, through suitable pipes, a 
quantity of oil equal to coals which would require ten hours to take 
on board; he considers, moreover, that the number of men 
necessary to attend tv the fires could be reduced to one-fifth, and 
that their labour would be comparatively easy. This may be true, 
but the labour saved at the fires would have to be expended in 
keeping the feeding apparatus in repair. Dr. Stolmeyer ‘states 
that perfect combustion being possible with liquid fuel, no smoke 
would issue through the chimneys. This is a theoretical assump- 
tion only, and periect combustion is also possible with all the ingre- 
dients of coal capable of producing smoke. He considers there 
would be less liability to accidents from tire, because spontaneous 
combustion in the tanks is impossible, but surely he cannot forget 
that a very slight leakage would soon render the whole ship highly 
inflammable. He asserts, but we are not acquainted with his 
authority for stating, that the time required to get up steam would 
be reduced to one-half, and that from one to two minutes would be 
sufficient to extinguish the fires. He anticipates that there would 
be a reduction of space in the fire-room, and probable reduction in 
the size of the boilers. He says a larger quautity of fuel could be 
kept on hand at foreign stations, or in anticipation of hostilities, 
when coals and fuel geverally for steamers of war might be declared 
contraband of war, without fear of deterioration in quality. Close 
tanks and reservoirs, would supersede coal sheds, with their attend- 
ing inconveniences and liabilities to being fired. Now, it can 
scarcely be supposed that Dr. Stolmeyer knows so little about 
mineral oils as to make these statements in ignorance, ‘The de- 
terioration of mineral oils is three times that of coal, and as to the 
tanks being more exempt from damage from fire than the coal sheds, 
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the accuracy or inacc’ of the assertion would depend entirely 
upon the material of which they are made—made of tho same 
material, the advantage would be altogether on the side of coal. 

So many objections to the use of petroleum as a substitute for 
coal existing, it is scarcely n to consider Dr. Stolmeyer’s 
remarks upon its application and supply, except, perhaps, to show 
that his opinions upon this portion of the subject are equally vague 
and unsatisfactory. He states that there are various modes by 
which the liquid fuel could be applied. In the beginning, before 
the present construction of boilers, fire-rooms, &c., can be modified 
and properly adapted to a new material, which is like all new con- 
trivances, a matter of gradual development, it might be used as an 
auxiliary to coals. Jets of liquid fuel, finely divided by a rose, 
similar to the ends of watering pots, could be thrown at intervals of 
a few seconds, by means of a force pump, over the burning mass. 
The coals would absorb the oil and would transform it into flame 
without falling into ashes. Later, upright tubular boilers would 
replace the present horizontal boilers. Each tube would have its 
se) fire (lamp), the tube acting as the chimney, similar to the 
chimneys of the kerosine and other mineral oil lamps. Ile con- 
siders that the ingenuity of mechanical engineers would soon esta- 
blish a simple, effective, and almost self-acting mode to supply the 
liquid fuel as fast, and no faster, than it could be converted into 
flame ; and he continues that the next question would be the supply, 
since it is of little use to invent applications for a material, if that 
material is not almost inexhaustible for practical purposes, With- 
out taking into consideration the fact that oil can be extracted from 
coals if all other resources were exhausted, the discovery of the oil 
springs in North America, which have already furnished millions of 
gallons of crude oil, are likely to keep the supply at a sufliciently low 
rate as to price to make liquid fuel an economical substitute for 
coals where weight and space are of importance. But even if these 
oil wells should become dry, and no new ones be discovered— 
though called oil springs they cannot last like springs of water, but 
must have a definite quantity, and become dry in time—we have 
another source of supply in the island of Trinidad, which, from its 
vast magnitude, the mass of fuel, flame, and light which it contains, 
can be justly called the “ black Kch-i-noor of the British Empire.” 
We fear that few will follow Dr. Stolmeyer in such a designation, 
and that a far greater number will avoid the use of tive fuel, at least 
for marine purposes, from the more than ordinary probability that 
the ship using it will itself become a Koh-i-noor, in. so inconvenient 
& position that from the mountain of light to the va'iey of death the 
passage will be certain. 

To turn from an opinion based merely upon a theory of a most 
unacceptable kind by a gentleman whose especial interest it is to 
secure a sale for an article produced in his own neighbourhood, to 
that of another who asserts merely that which he has actually 
proved, we find that no hope whatever can be reasonably enter- 
tained of burning petroleum as a steam fuel, at least for many 
centuries. Dr. R, A. Fisher, of New Haven, Connecticut, has un- 
dertaken a series of careful experiments to ascertain the value of 
petroleum burned by Mr. Hill’s method as compared with anthracite 
coal for generating steam. By Mr. Hill’s process the petroleum is 
evaporated in a close box, steam is mixed with the vapour, and the 
vapour is burned as it issues from batswing burners. Dr, Fisher 
burned petroleum by this plan for several hours under a small 
boiler, and measured the water evaporated. He thon burned anthra- 
cite coal under the same boiler for 4h. and 35min., and measured in 
this case also the water evaporated. The steam was generated 
under a pressure of 40 1b. to the square inch, and hence from a tem- 
perature of 268 deg. After making proper allowances for the heating 
of the water, the results were 7°81 |b. of water at 268 deg., converted 
into steam by 1 1b. of petroleum; 4°89 1b. of wator at 268 deg., con- 
verted into steam by I lb. of coal—or, 2,000 Ib. of coal gave the same 
heating power as 1252-2 lb, of petroleum. 

A result more conclusive t this against the uso of petroleum 
as asteam fuel will, probably, not be required; but it may be well 
to state that Dr. Fisher calculates that with coal at 8 dols. per 2,000 Ib, 
(£2 5s. per ton), petroleum of the quality used in the experiments 
just described, in order to compete with coal, must be furnished at 
10 dols. for 1252-2 1b, (198-69 gallons), or at 5-2 cents (2}d.) per 

allon. But if burned in the apparatus of Mr. G. Hill, it must be 
urnished at a still lower figure; for while with coal the whole 
amount of steam generated can be used to drive machinery, in Mr. 
Hill’s apparatus a large proportion of the steam produced is required 
to assist the combustion of the petroleum. No experiments were 
made to determine exactly the quantity of steam thus employed, but 
from the fact that the coal evaporated but about four gallons of 
water per hour while the petroleum evaporated about six gallons, 
without causing more steam to pass through the safety valve, we 
must infer that the steam produced from two gallons of the water 
per hour (or about one-third of the whole amount generated) passed 
through the steam feeding pipe into the retort, and thence to the 
burners. In view of all the facts elicited by theso experiments, 
the conclusiom is, that at the present New York prices of — 
and coal (coal £2 2s. per ton, petroleum 2s, per gallon), the cost of 
fuel in Mr. G. Hill’s process, of burning the vapour of petroleam in 
contact with superheated steam, is about ten times as great as when 
generating steam with coal. 

Dr. Fisher observes, upon the authority of Tate, that tho oils 
(petroleum), as found in nature, contain as nearly as possible an 
equal number of equivalents of carbon and hydrogen. ‘This would 
make the composition of crude petroleum nearly identical with oil of 
turpentine. MM. Favre and Silbermann, in their refined researches 
already quoted, found the heat evolved by the perfect combustion of 
1 Ib. of turpentine to be sufficient to raise only 108'52 lb. of water 
from 31 deg. —212 deg. This, then, is about the maximum calorific 
power of crude petroleum—11°64 per cent. greater than that of 
anthracite coal. Therefore, whether the perfect combustion of 
crude petroleum be effected by burning it directly, or after having 
converted it into gas; whether it be burned in the state of vapour 
alone, or mixed with air, or ‘superheated steam” (as in Mr. Hill’s 
apparatus); or though the hanical arrang t of a 
‘series of corrugated recess upon a vertical cone of cast iron placed 
in the furnace” (as contrived by Messrs. Shaw and Linton), it is 
impossible to develope a greater calorific power than that with 
which it has been endowed by nature—that of heating about 108 
times its weight of water from 32 deg.—212 deg., a calorific 
power not quite 12 per cent. greater than that of anthracite coal ; it 
is, therefore, he concludes, fallacious to suppose that at the present 
relative prices of coal and petroleum this substance by any “ im- 
proved method of burning,” can be made to generate steam as 
cheaply as coal, Of the truth of this science has already convinced 
those who have faith in her teachings; accurate experiment will in 
due time convince those who are satisfied only with tangible evi- 
dence.—Mining Journal. 














Tux Armstrone 600-pounper.—The 600-pounder has now fired 
about 50 rounds altogether, with charges from 60 lb. to 70 Ib., and 
one charge of 40 lb. and one of 90 Ib., which last was used with 
a steel round ball, weighing about 340 lb. ‘The weight of the cast- 
iron shot fired for range is about 510 |b. and the initial velocity 
obtained with 70 lb. of powder is 1,250ft. per second. With 610 Ib. 
steel projectiles, of which few have been fired, the velocity bas been 
nearly 1U0ft. less. The accuracy of this powerful weapon has been 
very good, its mean lateral deviations being only 1% yards at 1,500 

ards, 8,4; yards at 2,360 yards, and 3 yards at 4,000 yards range. 
With an elevation of 23 deg.9 min. the gun ranged 7,300 yards, 
and the time of flight of the shot was 26sec. Afier the firing the 
gun was carefully examined, and found to have suffered most in the 
upper side of the powder chamber, which was covered with small 
cracks or openings, but, as far as could be.ascertained, there is no 
flaw of any magnitude. The gun is expected to withstand at least 
100 discharges, and may go on to 300, or even 500, before rupturing. 
It is generally supposed that had the inner tube been of soit steel, 
instead of coiled iron, it would have withstood the action of the 
powder gases better; but whether this be the case or not, washing 
out after each round, and every other care has been taken to preserve 
the bore.—Army and Navy Gazette. 
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HARRISON’S CUTTING AND EXCAVATING COAL. 


Tuts invention, by Thomas Har- 
rison, of Tudhoe, Durham, con- 
sists of improvements in machi- 
nery for cutting and excavating 
coal and other minerals, for work- 
ing of coal mines, and also for 
other mining purposes, 80 as to 
effect the application of mechanical 
power as a substitute for, or auxi- 
liary to, manual labour in the 
working or winning of coal and 
other minerals. A turbine of the 
dimension necessary for obtaining 
the requisite power to work the 
machinery as the occasion may 
require, has its axle mounted in 
bearings upon a suitable truck, 








trolley, or other carriage which 
should be furnished with wheels, 
so as to work upon a railway or 
tramway. The axis or spindle of 
the turbine carries one or more 
projecting cams (the cam or each 
cam if more than one, placed at a 
right angle to the axis; and if 
two cams be used it is preferred 
to fix them upon the proper parts 
of the axle for working their 
respective levers in position at 
right angles to each other. Each 
cam, on the revolution of the tur- 
bine, is made to press against one 
end of a lever, the opposite end 
of which carries a tool, and the 
lever is thereby forced against a 
spring. The spring which actu- 
ates each lever must be of suffi- 
cient strength to cause the end 
of the lever carrying the tool to 
rebound or move forwards, when 
liberated from the cam, with a 
force at least equal to that which 
can be given out by the blow of a 
pick or tool wielded by a man’s 
arm. The lever (or each of them 
if more than one) works upon a 
ivot so placed as to cause the 
ever to have two arms or ends of 
unequal lengths, the shorter of 
which arms is that against which the cam acts,and at the louger end 
of the arm a box or recess is formed, into which a cutting tool of the 
required description may be fitted and fixed at any required angle, and 
in such manner that the point of the tool, when moved forwards by 
the action of the spring upon the lever, may be made to strike 
against and cvt the mineral or other substance intended to be exca- 
vated, ‘I'he cam which acts upon the shorter arm of the lever when 
the axle of the turbine rotates, causes the opposite arm of the lever to 
be carried back into a position from which it is moved forward 
rapidly and with force by the spring when the short arm of the lever 
is released from the pressure of the cam. At each stroke of the arm 
thus produced the tool at the end of it is brought into contact with 
the substance to be cut, and one stroke of the tool is given for each 
revolution of the turbine. ‘The truck or carriage carrying the cut- 
ting apparatus is to be made to move along in a line parallel with 
the line in which a groove cutting or excavation may be intended to 
be made by this cutting tool or tools of the machine into a mass of 
the coal or other material, so as to make the desired groove, cutting, 
or excavation into the coal or other material in the usual way 
during the motion of the carriage, And the motion of the carriage 
should be regulated so as to bring the tool or tools into contact with 
fresh portions of the material to be cut at every stroke, and with the 
speed at which the groove or cutting can be made by the tool or 
tools to the intended depth. The carriage may be made to move 
upon a railway, tramway, or other suitable and convenient road, or 
to slide on bars, so that a continuous groove or cutting may be 
formed by the cutting tool or tools in the intended direction and of 
the intended length, Compressed air, or steam and water, when it 
can be afterwards got rid of, may be used for working the turbine 
according to circumstances. As a general rule it is preferred to use 
compressed air, which may be conveyed to the turbine in pipes, a 
sufficient length thereof next the turbine being of india-rubber, 
gutta-percha, or other flexible material, so as to admit of the requi- 
site freedom of motion. ‘The air when so used in a mine will assist 
in ventilating it. 
Fig. 1 is a side view, and Fig. 2 is a plan, of machinery arranged 
according to the invention. 








a, a,is a truck, trolly, or carriage, mounted on wheels a’, «', 
which are adapted to run upon rails laid in the place where the 
machirery is required for use; a? is a worm wheel on the axle of 
one pair of the wheels a'; it gears with a worm 4, the axis of which 
is carried in bearings on the frame of the truck, trolly, or carriage ; 
6! is a hand wheel on the upper end of this axis, by turning it the 
machine is propelled gradually forward as the work progresses ; cis 
a turbine, it is supplied with compressed air, steam, or water by a 
pipe c!; this turbine is fixed on the vertical axis c?, which is carried 
in bearings on the frame, and has upon ita pinion c*, The turbine 
shown is that which is preferred, but the form and construction of the 
turbine may be varied. On another vertical axis d carried 
by the frame is a spur wheel d', gearing with, and driven 
by, the pinion c3 on the axis of the turbine; d? is a cam fixed 
on the axis d, one or more of these cams may be employed; 
e is a lever, it is mounted on a vertical axis, e!, intermediate 
of its length. The axis e‘ is carried in bearings on the frame, and 
is furnished with a vulcanised india-rubber, or it may be a coiled 
steel or other spring /, the action of which is to tend constantly to 
rotate tho axis and draw the inner end of the lever e inwards 
towards the axis d of the cam, so that, as the turbine drives the cam 
round, it in succession displaces the inner end of the lever e, thus 
putting the spring f in tension ; and, when the cam has passed, the 
reaction of the spring brings backs the lever, striking the too! g at 
its outer end into the coal or other mineral; this tool g fits into a 
socket at the outer end of the lever e, and is there retained by a 
binding screw ; the lever also is ade in two parts, for convenience 
of repair; and in order that, by removing the outer end of the lever, 
the machine may be rendered more compact for travelling, alever, 
with a cutting tool e* and g*, may also be provided at the other end 
of the machine. In this case the arrangement has to be somewhat 
varied ; the lever is mounted on an axis e'*, and has formed on it a 
toothed quadrant ¢?*, which gears with another similar quadrant e3* 
on the axis e**; the axis e!* is also furnished with a spring /, and 
it has upon it an arm e** for the cam to act on as it revolves. 
When two levers are thus employed, it is arranged that the hinder 
tool acts to increase the depth of the groove. 





ASPINALL’S HAND STAMP. 


Tus invention, by A. J. 
Aspinall, of Tue Brook, near 
Liverpool, has tor its object a 
compact and portable mechani- 
cal arrangement for marking 
consecutive numbers, or other 
figures, by hand, on invoices, 
labels, tickets, and other arti- 
cles that may require to be so 
marked. 

Fig. Lis an end view of the 
stamp, “ of the case being 
removed to show the interior. 
Fig. 2 is a side view of the 
same. Fig. 3 is a vertical sec- 
tional side view; and Fig. 4 is 
a vertical sectional end view of 
the detached hand stamp or seal 
to impress consecutive num- 
bers, which may consist of six 
wheels, a, a, a, of equal circum- 
ference, revolving on the same 
axis b. Each wheel carries or 
is formed with ten projections 
on its periphery, at equal dis- 
tances from each other. These 
projections may consist of 
engraved or cast types, or of 
letters, figures, or other sym- 
bols, as (say) 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9, engraved, em , or 
otherwise formed on the ex- 
ternal face of such projections. 
The three first wheels are free 
to revo've on their axis, when 
not held in position by a trans- 
verse locking pin c, and each 0, 
1, three first wheels is laterally 
perforated with eleven holes to receive the locking pin, and the 
holes on each wheel correspond and coincide with the holes on the 
other two wheels, The locking pin is through a hole in the 


side of a frame or case d, enclosing the wheels, and these three | 
wheels are regulated by withdrawing the locking pin and adjusting | 


them by the finger at the front of an opening in the bottom of the 
enclosing case, When thus adjusted the locking pin is used to 














hold them in the required putin, the locking pin being formed on 
its outer edge with a small thumb-piece and shoulder, under which 
is cut a short thread, which screws into the side of the frame or 
outer casing, for preventing the pin falling out. These wheels a, a, 
do not require to be altered, except the inner one at the completion 
of every thousand, the middle one at every ten thousand, and 
the outer one at every hundred thousand. The other three wheels 





are actuated by meansof a thumb-piece ¢ or its mechanical equivalent 
on the outside of the shank of the stamp or seal. This is done in the 
following manner :—The fourth wheel is formed with a hollow 
bush or sleeve, which encompasses the axle; the second wheel is 
also formed with a sleeve piece or hollow bush, which is slipped and 
works upon the sleeve or hollow axle of the third wheel. The sixth 
wheel is formed witha ratchet or ratchet wheel on itsside. The hole 
drilled in the centre is sufficiently enlarged to admit of its being 
slipped on to the sleeve piece of the fifth wheel. The sleeve of the 
fifth wheel is sufficiently elongated to admit of a ratchet wheel 
being fitted thereto, which works parallel to the otber wheels, and 
the sleeve of the fourth wheel is sufficiently elongated to allow a 
ratchet wheel to be attached thereto on the outside of, and parallel 
to, the ratchet wheel of the fifth wheel. The ratchet on the side of 
the sixth or unit wheel has its periphery divided into ten parts or 
ratchet teeth, nine of which ratchet teeth are of equal depth, but the 
tenth is cut considerably deeper, so that the pawl g, being made sufli- 
ciently wide, on falling into this recess is allowed to fall sufficiently 
down at every complete revolution of the unit wheel into a notch of 
the ratchet wheel, on the bollow axle of the fifth wheel, which 
ratchet wheel is of smaller diameter, so as to be beyond reach of the 

wl when within any of the nine shallow teeth of the unit wheel. 
The tenth tooth on the ratchet wheel of the fifth wheel is cut suffi- 
ciently deep to allow the pawl to fall into one of the ten equal 
ratchets of the ratchet wheel of the fourth wheel. The tenth 
ratchet on the unit wheel is cut sufficiently deep to allow it to take 
into the whole of the three wheels when the deep cut ratchet on the 
ratchet wheel of the fifth wheel is in line therewith. The broad 
pawl which works into the ratchet teeth is actuated by a rod h at 
right angles to the axis of the wheels to which it is connected 
by a small link rod i attached thereto by a pin working in a slotted 
hole formed in the rod on the link rod, soas to give it the requisite 
amount of play to relieve the lower end of the rod which forms a 
locking bolt or holding claw for keeping the wheels steady. The 
outer end of the pin of the actuating ratchet pawl is supported by a 
crank arm ‘‘, which works loose on the common axis. By this 
arrangement on first drawing up the rod the bolton the lower end 
thereof is withdrawn, so as to leave the wheels and allow them to act 
by being pushed or drawn round by the pawl acting on the ratchet 
wheels, The pawl of the fatchet wheel is kept in = bya 
back spring i, and to ensure accuracy of action each of the ratchet 
wheels is fitted with an independent pawl, which at the underside 
of the outer ends or nose of the pawl are formed with a small pro- 
jection m, which take into small notches n, formed in the bottoms of 
the ratchet teeth, which has the effect of locking the wheel until 
relieved by a stud piece which projects from the side of the wheel 
next in position. This stud piece passing round underneath the 
pawl lifts it out of its notch, and thus allows the wheel to be passed 
round to the extent of one tooth. These locking pawls are pressed 
against their several ratchet wheels by springs, and the actuating rod 
is also surrounded by a helical spring p, or its mechanical equiva- 
lent, for keeping the rod towards the wheels. The action of this 
machine is as follows :—By drawing up the vertical rod by means 
of the thumb-piece on the side of the shank of the instrument the 
bolt formed on the bottom of the rod is withdrawn from the wheels, 
after which the pin of the connecting link which actuates the 
driving pawl tooth is drawn up by the rod, and the actuating pawl 
tooth forces round the unit wheel one-tenth of a revolution; when 
the actuating rod is relieved from pressure it falls down and bolts 
the wheels into their correct position: aud so on as the work pro- 
ceeds. This stamp may be used with ink, or other suitable 
colouring or marking fluid or matter, or it may be used to mark by 
indentation. 

The stamp — be fitted within vertical guides to ensure its being 
brought vertically down upon the paper or other material it is 
intended to impress, and may be actuated through a lever or its 
mechanical equivalent, aud may be so arranged as to be self-inking 
by extending the lower end of the lever or beam sufliciently to 
enable an inking roller to be attached thereto, the lower end of the 
lever being so fitted with springs or their mechanical equivalents 
as to bring the lower end of the lever carrying the inkiug roller 
across the impressing surface of the stamp as the upper end of the 
lever is allowed to go back and take a vertical position, which 
inking roller will be withdrawn from the surface of the stamp as 
the upper end of the lever is drawn forward and the stamp descends 
to impart the desired impression on the paper or other material. Or 
the stamp may be fitted so as to work in guides formed in a curved 
arm or its mechanical equivalent which is capable of being turned 
to one side so as to be brought over an inking pad. 





Tue Pyevumatic Despatca.—The report of the directors state that 
they fully expected to have been able to announce to the share- 
holders that the first portion of the line from Euston to Holborn 
was completed, and the system in operation upon a large scale with 
the full-sized tube. The necessary works will, however, yet require 
from a month to six weeks to complete; and under these circum- 
stances the general meeting, which must, according to the resolution 
of the 1st of August last, take place in the month of July, will be 
held on the 30th inst. pro forma, and adjourned until a day to be 
then named, when the first portion of the line will be finished, and 
the directors will be able to submit to the shareholders complete 
statements of the costs, and the result of the working of the first 
section of the large tube. 


Tue Corporation oF Lonpon.—A remonstrance has been ad- 
dressed to the Court of Common Council by their Coal, Corn, and 
Finance Committee, who control, to a certain extent, the expenditure 
of the corporation, on the large sums of money which they have 
voted, within the present year, for extraordinary works alone, 
amounting, in all, to upwards of £121,000 over and above the usual 
expenditure for civic purposes. ‘The committee call particular 
attention to the fact that, by October next, the cash of the city 
will be overdrawn in a probable sum which they estimate at £43,321 
odd, caused by an excess of expenditure over the ordinary income of 
the corporation. ‘Taking alarm at this state of things they have 
made inquiries through the Chamberlain, and find that the follow- 
ing sums have been voted by the Court of Common Council, on the 
recommendation of committees, for extraordinary works, and must 
be provided for out of the current produce of the city revenues,— 
namely, for the improvement of the Guildhall, £32,600; for the 

urchase of an oyster meter’s place, £1,000; for dwellings for the 
abouring poor, £37,043 ; towards improvements in Newgate-street, 
£3,000; the Pauper Lunatic Asylum (supplementary estimates), 
£20,000; police station and infirmary in Bishopsgate, £13,750; and 
the purchase of leasehold premises in Basinghall-street, £14,000— 
total, £121,393. On inquiring further into the circumstances they 
state that their attention has been arrested by the fact that, in con- 
sequence of the neglect of an important standing order of the 
Common Council, no provision had been made for meeting this large 
extraordinary outlay, except with respect to £26,700, part of the 
votes for the Guildhall improvement. The order in question pro- 
vides that no extraordinary work shall be undertaken by which 
the funds of the corporation may be, in any manner, charged or 
affected until the estimated expense shall have been first submitted 
to the Ceal, Corn, and Finance Committee, and sanctioned by them. 
They add that it is and will be impossible for them satisfactorily or 
protitably to conduct the financial business of the corporation if they 
are systematically kept in ignorance of extraordinary demands, for 
which they are expected to provide; and they submit to the 
Common Council the absolute necessity for a more vigilant control 
by them over the expenditure of the corporation, particularly in 
reference to outlay on extraordinary objects, to which the standing 
order was undoubtedly designed to apply. They also strongly 
recommended that the officers of the Court slwtild in future be 
responsible for drawing its attention to the order previous to the 
consideration of reports and motions involving an extraordi- 
nary charge on the funds of the corporation. The report of 
the committee is signed by Mr. Deputy Bone, the chairman, and 
fourteen members. It was to have been submitted to a meeting of 
the Common Council, but was unavoidably postponed. 











Jury 29, 1864, 


THE ENGINEER. 





69 








. 


SAFETY 


HAWKINS’ 


| i i 
| Pe UTA var al 


me] 


“il “Saeatie 


CZZ3 


N 


OLIOTLOLLTTIO I LITOD LL POLTOPOVPOOTIDTTA 


Td 


We Mdiihithe 


ioe 


SS 


U7 LALAT LED ATTORDTY ATO LATO TTEY 10101 TOO ADLEY DEI ITIMEl 


7) 








H TRA il aaa fl Z) 
ML LULOLLOO LL LLL RLLLLLLL LULU hy 
4s. late? U, 


7 > 


THis invention, by William Hawkins, of 5, lied Lion-street, 
Clerkenwell-green, E.C, is intended to prevent the possibility of 
accident to hydraulic press cylinders through over-pressure, and 
consists in a self-acting arrangement, which instantly throws the 
pump out of action when the maximum pressure is attained; and it 
also provides for restoring that pressure, should it, by any means, 
run down. 

This is effected in the following manner:—A lever B (see illus- 
tration), which can be weighted to any desired extent, is connected 
by rods with the valve working in the lower end of the press-pump. 
The water, while being forced into the press-cylinder, acts, by means 
of a plunger, on this lever; and when the pressure of the water 
equals that by which the lever is weighted, the latter rises, and, at 
the same moment, by means of the connecting rods already men- 
tioned, lifts the valve at the bottom of the pumps and so prevents 
any more water entering the press-cylinder. The pump may still 
be kept working without any risk of accident; for owing to the 


raising of the valve, and the impossibility of closing it as long as | use. 
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the lever acts, no water con be forced into the press-cylinder. 
If, however, the pressure in the cylinder diminishes, the lever 
gradually falls, and ceases to act on the pump-valve. ‘The latter is 
then immediately put into motion by the piston of the pump, again 
to be thrown off by the lever when the required pressure is re- 
attained. Two levers are provided—one for low, and another for 
high pressure ; so that no limit to the power of the pump exists, 
except the strength of the press cylinder—the weight on the lever 
being, of course, regulated accordingly. 

It will be thus seen that the invention secures a perfect and self- 
acting control on the pressure exerted in the press-cylinder; that 
the bursting of the latter by accident is thus rendered impossible ; 
and that any number of presses, either conjointly or separately, may 
be worked with safety. This is done without the chance of 
as an equal pressure being maintained constantly in 
each. 

The invention can be applied to any form of pump now in 
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‘l HE edges of boiler and other like plates are generally ragged and 
uneven when they leave the rolls, and the object of this invention, 
by John Fernie, of Derby, and George Taylor, of Leeds, is to finish 
and shape the edges, while the plates are still hot, to the exact or 
nearly exact shape and dimensions required for the use to which 
they are destined. 

‘he invention consists of a machine constructed and acting as 
follows :—On the four corners of a rectangular metal frame are fixed 
four pillars. The upper ends of these pillars support a similar 
rectangular frame, and all are bolted together. On the lower frame 
are fitted two movalle beds, which can be placed slightly deviating 
from the parallel if required; each of these beds carries a sliding 
saddle, moved by a screw, or other convenient means. On theupper 
side of these saddles is cast an upright, upon which another saddle 
is fitted capable of being moved vertically by screw aud 
bevel gearing. Each of these vertical saddles carries an oscillating 
headstock provided with suitable journals, into which is fitted a 
Spindle; on one end of this spindle there is a turbine or Barker's 
mill, which is actuated by high-pressure steam, and on the other 
end a saw or cutting wheel, suitable for cutting heated iron, is 
mounted. Two of these saws and their apparatus are mounted 
upon the beds which are carried upon the lower rectangular frame. 
Two movable beds of similar construction to the lower beds are 
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connected to aud carried by the upper rectangular frame. These 
movable beds are supplied with similar saddles, headstocks, spindles, 
saws, or cutting wheels, and motive gear to those already described, 
but have, in additicn, a transverse slide fitted to the saddle. This 
transverse slide is governed by a “copy” or “former,” which will 
cause the saw to traverse slightly from a straight lice when 
required. 

n the centre of the rectangular frame is fixed a hydraulic 
cylinder provided with a ram. On the top of this ram a table of 
cast iron is mounted, and over this table, firmly fixed to the upper 
rectangular frame, is a table of similar shape and construction to 
the lower one. If a heated plate is placed between the tables, and 
ihe hydraulic ram put in motion, the plate will be held between 
them. If all the four saws are put in motion, and each traversing 
in the same direction, the four edges of the plate will be sawn or 
shaped on two edges to the form indicated by the beds on the lower 
rectangular frame, and the two ends of the plate will be shaped to 
the form indicated by the copy or former, which governs the trans- 
verse slides of the two upper saws. 

a, a, is a rectangular metal frame, upon the four corners of which 
are fixed four pillars 6, b; the upper end of the pillars 6, 6, art a 
similar rectangular frame c, c, and all are bolted together; d, d, are 
two movable beds fitted to the frame a, a; they may be placed 





slightly deviating from the parallel if required. Each bed d carries 
a sliding saddle e, moved by a screw or otherwise. An upright is 
cast on the upper sido of each saddle e, as shown, upon which 
another saddle ris fitted, capable of being moved vertically by screw 
and bevel gearing, as before stated. Each saddle f carries an oscil- 
lating headstock f Pa with journals, into which a spindle is 
fitted; on one end of this spindle there is a turbine or Barker's mill 
h, actuated by high-pressure steam, andon the other end a saw orcut- 
ting wheel i, suitable for cutting heated iron, is mounted. T woof these 
sawsi,i,and theirapparatusare mounted upon the beds d, d,carried by 
the lower frame a,a. Two movable beds k, k, of similar construction 
to the beds d, d, are connected to and carried by the upper 
frame c,c. These beds are, as before mentioned, supplied with 
similar saddles, headstocks, spindles, saws, or cutting wheels, and 
motive gearto the beds d, d; J, J, is one of the saddles of the upper bods; 
m, m, is a transverse slide fitted to the saddles J, and governed by a 
‘“‘copy” or “ former,” which will cause the saw to traverse slightly 
from a straight line when required; n, is a hydraulic cylinder 
fixed in the centre of the machine, and provided with a ram n'; 
o is a cast-iron table, mounted on the top of the ram; and p is 
a similar table fixed to the upper rectangular frame c, c. The heated 
plate 9, the edges of which are to be s , is placed between the 
tables 0, p, and is held firmly between them by the ram n!, which is 
caused to rise for that purpose. If all the four saws are put in 
motion, two edges of the plate g will be sawn or shaped to the form 
indicated by the lower beds d, d, and the other two edges to the 
form indicated by the “ copy ” or “former ” which governs the trans- 
verse slide m of the two upper saws. 





AMERICAN Steam Expermments.—We give this week the result 
ot four experiments of thirty hours each, extending from May 17th 
to May 27th; the engine doing the same work in the same time in 
all of the experiments, and the steam being cut off at different 
points. In the first experiment of thirty hours, the steam was cut 
off at:—{ths of the stroke, rds in the next, } in the next, }th in the 
next. The regularity with which the engine was kept at constant 
duty is shown in the total number of revolutions of the engine and of 
the fan during each thirty hours’ run. The total number of the 
revolutions of the engine during the thirty hours when the steam 
was cut off at—{ths were 77,668, rds were 77,625, } were 77,627, 
ith were 77,634. The fan is driven by a gear from the engine shaft, 
and the total number of revolutions of the fan during each experi 
ment was in the—jths cut off 123,229, rds cut off 123,128, 
} cut off 123,132, 3th cut off 123,147. Now, what was the quantity 
of water evaporated, and what was the quantity of fuel consumed 
in doing the same amount of work with different measures of ex- 
pansion? The following are the results. ‘The number of pounds of 
water evaporated during the thirty hours in which the steam was 
cut off at—jths were 16,622, grds were 14,981, 4 were 14,568 
}th were 12,826. The pounds of fuel consumed, adding the coal and 
wood together, and deducting the ashes, were—{ths cut off 1,635, 
$rds cut off 1,401, } cut off, 1,374, 4th cut off 1,245. In all of these 
experiments the steam was condensed, and the space around the 
cylinder was not heated with steam from the boiler. It will be seen 
that, under these conditions, a given amount of work could be done 
with considerable economy in the evaporation of water and in the 
consumption of fuel by working the steam expansively ; the saving 
in cutting off at a quarter instead of seven-eighths being about 
25 per cent. It is to be remarked, however, that in order to perform 
the same amount of work in the same cylinder when cutting off at 
one-fourth and at seven-eighths, it was necessary to have the initial 
pressure of the steam much higher in the former case than in the 
latter. These were the mean initial pressures in the several experi- 
ments—jths cut off 30°6, grds cut off 33:3, } cut off 38-1, 
ith cut off 53°9. Had the experiment with the cut off at seven- 
eighths been tried with a smaller cylinder—a cylinder of such size 
as to yield the required power with steam at the pressure of 53-9 
pounds per square inch—the result would have been different. As 
the proportion of the back pressure is smaller in working steam at 
high pressure, the advantage must have been less favourable to the 
short cutoff. In all investigations the great danger is of drawing a 
general inference from too few facts.—Scientific American. 


Tue CaLcuLatinc Macuinx.—A report by the astronomer at the 
Dudley Observatory, Albany, U.S., contains the following :—“ Mr. 
Charles E. Babbage was thé first to attempt the construction of a 
difference engine ; but owing to some misunderstanding between the 
inventor and the English Government, under whose patronage the 
work was carried on, it was never completed. About the year 1834 
or 1836, Mr. Scheutz, a printer at Stockholm, heard of Mr. Bab- 
bage’s machine, and at once conceived the idea of building one him- 
self. The present machine, which bears the impression, “ Stockholm, 
1853,” isthe product of his labours, continued with unwearied dili- 
gence, and at great pecuniary sacrifice, through nearly twenty years. 
It is the only one ever perfected, and although based on the same 
mathematical theory, is yet essentially different in its mechanism 
from that contemplated by Mr. Babbage. It was purchased for 
this Observatory in 1856, and was put in operation for a short time in 
1858. Suppose it is desired to tabulate the series of square numbers 
beginning with unity. Let us first see how these numbers can be 
produced by means of successive differences. We arrange them for 
convenience in the following table :— 


Number. Square. 1st Diff. 2nd Diff. 3rd Diff. 

1 1 
3 

2 4 
5 0 

3 - 2 
7 

4 16 

Now suppose we have three wheels, placed one above the other on a 


vertical (shaft) axis, on each of which is inscribed zero and the nine 
digits, corresponding with a like number of divisions on their sur- 
faces. If the number 1 on the upper wheel, 3 on the second, and 2 
on the third wheel, be brought opposite a fixed or zero point, and the 
nature of these wheels be such that, when set in motion by a lever 
from right to left, the second wheel adds its number to the upper 
wheel, and by a motion of the lever from left to right, the third 
wheel adds its number to the second (being in this case constant and 
always equal to 2), from this arrangement we will be able to com- 
pute a table of square numbers. We begin by moving the lever from 
right to left ; when 3 (the number on the second wheel) will be added 
to 1 (the number on the upper wheel), making 4, the square of 2. On 
moving the lever back, 2 on the third wheel is added to 3 on the 
second wheel, making 5. Moving our lever back again from right to 
left, 5 is added to 4 on the upper wheel, making ¥ the square of 3. 
Repeating the process, we next get 7 on the second wheel, which, 
added to 9 on the upper, makes 16, the square of 4. Having given 
the fundamental principles on which the machine is constructed, we 
will add a few particulars. This machine can be used to 15 places of 
figures, of which 8 places are printed at the time of making the com- 
putation. Thirty seconds is the time necessary for a complete result. 

efure starting the machine for any computation, it is necessary to 
set the proper wheels, after which it needs no further attention ; for sv 
long as the last order of differences is constant, it will continue to pro- 
duce the required numbers. Thus for producing a table of squares, 
it is only necessary to give the machine three numbers, 1, 3, 2; and 
from these data we can compute the squares of all numbers up to 
30 millions. In the same manner, by giving the machine the 
numbers 1, 7, 6, 6, we can produce a table of cubes, the limit being 
15 figures. The same principles apply in the computation of loya- 
rithms, or any series of numbers whatever. We propose to apply 
motive power to the machine, so that when once set it shall be a 
perfect automaton, making its computations without the assistance 
of any person. As soon as one set of constants are exbausted, the 
machine will stop, and will also be made to give notice of the fact by 
ringing a bell; upon which, a new set of constants may be intro- 
duced, and the computations continued,” 








] 
v 


ee ee 


70 


THE ENGINEER. 





Suny 29, 1864. 











THE STURBRIDGE FORT, AND THE ARM- 
STRONG GUN. 


In the House of Commons on Monday evening, on the question 
that the Fortifications (Provision for Expenses) Bill be read a third 
time, Mr. Osborne observed that, in theory, the House of Commons was 

ponsible for the keeping of the public purse. That was a delusion 
which was fast passing away ; for what was the state of the repre- 
sentative system in the month of July? After two and a half hours’ 
discussion on the standing orders, which came to nothing, they were 
exhausted, aud were prepared to pass a bill involving millions of 
money. What was really the state of the question regarding for- 
tifications ? At half-past two in the morning last week this bill 
went into committee, and it was impossible for those who were not 
present to know what had been done, for those able men who sat 
there (pointing to the —, gallery) were naturally as much 
fatigued as the House, and they were totally unable to record any 
remarks if they were made; the consequence was a blank in the 
discussions of this question, which involved first and last an expen- 
diture of £20,000,000. How did the question actually stand at this 
moment? A material alteration had been made in the original plan 
for the defence of Portsmouth Harbour and Spithead, which he 
believed would not be effectual for its purpose. ‘Che original plan, 
as given by the Defence Commissioners three years ago, proposed 
to flank the entrance to Spithead with two forts on the Horse Shoe 
and No Man’s Shoal. The House approved and adopted that plan. 
‘That was the outer circle of defence 6,000 yards from Portsmouth 
dockyard. But within this outer defence the Commissioners pro- 
posed that midway between Ryde and Portsmouth another fort 
should be erected, called Sturbridge, to command the anchorage at 
Spithead. From the report of the Commissioners it appeared that 
was a most material point in the inner circle of defence. What, 
then, had been done? Mr, Hawkshaw, the engineer at that time, 
made a report, in which he stated he was very much afraid he would 
not find a foundation for this fort. At the time Mr. Hawkshaw had 
already penetrated 30ft., and he stated that if he went 15ft. further 
without finding any solid foundation he would have to give up the 
work. ‘That depth was reached without the discovery of any solid 
foundation, and the consequence was that after the House had been 
misled, and a large sum of money expended, Sturbridge Fort was 
abandoned. By this abandonment he maintained that the recom- 
mendation of the Defence Commissioners, as endorsed by Parliament, 
had been materially aitered, for the result was that an enemy would 
be able to steam up achannel 2,000 yards in width, and shell the 
dockyards with comparative freedom from molestation. The Defence 
Committee, with the addition of another officer, Bir Alexander 
Milne, after the want of success at Sturbridge in finding a solid 
foundation, were called upon for another report, and he could not, 
when he considered the amount of money involved, avoid charac- 
terising the haste which this matter had been dealt with as most 
extraordinary, if not indecent. The committee were only called 








upon to report on the 15th of July, and on the 19th the report was 
presented. No explanation was given with it. They had only 
that morning received the plan which should have accompanied the 
report involving the alteration of the whole of our national defences, 
and which, if agreed to, would burden the country with a positive | 
expense of £11,000,00), according to the estimates, and they were | 
now asked to consent to the third reading of the bill. He believed 
the House was blind »..\ ugh to pass anything, and the excuse they | 
would urge would pro!) '|\iy_be that they shuffled off all the respon- 
sibility upon the Ministry. What did that responsibility amount to ? 
The House voted the money, and its application might be found, 
some years hence, to have been of no service at all, and that was | 
where the responsibility, as it was termed, began and ended. The | 
result of the alteration of our defences was, that on shore we had | 
enormous lines of trenches and casemates with neither men nor guns | 
to defend them, while we were so much the weaker by the increased | 
area which we had to defend ; and at sea not a single floating battery | 
had been made for the last three years. But the state of our gunnery 
was a question of still greater importance. The expiring moments | 
of Parliament could not be better devoted than to the consideration 
of the state of the weapons which were placed in our defences, 
and by which the integrity of this country was to be preserved. 
He found that in the last five years, between 1858 and 1863, the | 
country had expended £2,539,547 17s, 8d. upon the construction of 
new ordnance, and that the result had been an issue tothe army and 
navy of 2,370 guns. cf which number 799 were the 100-pounders, 
and to the efficiency of those guns he would allude. No doubt we 
possessed some exceilent iron-clad ships, but had we any guns to 
mau them? He held in his hand a most extraordinary pamphlet 
by a flay officer of great reputation on the active list, Admiral Hal- 
sted, in which that officer stated his opinion that the British navy at 
present possessed no guns adapted for iron-plate warfare. In the 
Ordnance Report, too, the Duke of Somerset, on being asked as to 
his opinion of the 100-pounder, said that for naval purposes at 200 
yards it certainly had not the greatest power for penetration, and 
that in that respect the old 68-pounder smooth bore was the most 
effective weapon in the service. The report of the committee was 
to the same effect, that the 100-pounders were of no service. The) 
fact was that we had consumed two and a half millions of money | 
during the last five years, and that we were as far from having an 
effectual naval weapon as we were at the outset. If the House 
thought that this wasa subject with which it was entitled to meddle, 
it ougbt not to consent to the third reading of the bill without 
having some more definite idea as to the future than was to be | 
gxthered from the reports laid before Parliament. He wished to do | 
full justice to Sir William Armstrong, and he must say that he could | 
not think that he had been particularly successiul in his large guns, | 
but at the same time justice had not been done to him. They should | 
rewember that Mr. Armstrong, in 1859, never undertook to make | 
any large guns; he only undertook to contract for the supply of 
light field guns to the army. It was very true that a most extra- 
ordinary contract was entered into, Sut the House should 
remember the original circumstances. Experience and experiments 
had shown that the breech-loading system as applied to heavy guns 
was a complete failure, and at that moment Government was occu- 
pied in doing with their artillery exactly the reverse of what they 
were doing with the small arms. At the present time 250 breech- 
loaders were being rifled — the shunt principle, which was in 
reality nothing more nor less than an adaptation b7 Sir William 
Armstrong of the French principle, with a slight alteration. The 
House would easily understand the principle, which ~vas the inser- 
tion into the guns of ribs or buttons, but the material difference 
was that the shot, entering by one chamber, was discharged by 
another set of grooves. Complaints had been made, and most justly, 
of the great partiality exhibited by the Select Ordnance Committee 
with reference to Sir William*Armstrong. Nothing appeared to go 
down with the committee but Armstrong guns, Every inventor 
who had come before the committee complained of the conduct 
of its members in that respect. On comparing our Select Ordnance 
Committee with a similar committee in France, he could not help ar- 
rivivg at the conclusion that its members had done wonderfully little 
in contributing tothe service of gunnery. It was a most remarkable fact 
that, with one exception, all the improvements in gunnery had been 
effected by civilians. Mr. Whitworth, Mr, Lynal Thomas, and Sir 
William Armstrong were all civilians, and Captain Blakely was the 
only artillerist connected with the improvements. The House, per- 
haps, imagined that these 110-pounder guns were tested by experi- 
ment before being adopted. No such thing. Sir W. Armstrong was 
made a director of the artillery, and when he was asked before the 
committee to state upon what series of experiments these guns were 
approved, his answer was, “ None atall. There was such a pres- 
sure, that there was no time for experiments.” Yet a great number 
of guns had been made which were utterly condemned in the navy, 
and he believed that no great confidence was felt in them by the 
practical men of the Royal Artillery. He now wished to draw 
attention to a comparison between the French gun and ours, because 
really we seemed to be in a sort of fool’s paradise with regard to our 





gun, which was thought an invention superior to any in all the 


world. He was sorry to see that the Duke of Somerset ridiculed al- 
together the idea of a French gun, though his Grace gave no reasons ; 
but a remarkable paper had lately appeared in the Edinburgh Review, 
evidently written by an artillerist of high standing, in which a very 
favourable account was given of this French gun, which, as com- 
pared with our 68-pounder—the only one available for the armament 
of our ironclads—was said to be as superior as cheese tochalk. Had 
the noble lord, above all men in the world—he who was such a great 
naval reformer in opposition, and who discovered then a waste of 
£5,000,000 which he had never proved—had this great naval reformer, 
who had reformed nothing, sanctioned an expenditure of £2,500,000 
upon a gun, while the navy was left without any except what was 
called the good and wholesome old 68-pounder? Captain Blakely, 
who was an artillery officer of great attainments, and was driving 
an enormous trade in guns with foreign countries, where his guns 
were highly approved, was asked before the committee whether he 
thought that the Armstrong gun would be effective against a side of 
La Gloire. His answer, in effect, was, “By no means. The 
French possess a gun so superior to the Armstrong that if we un- 
fortunately went to war with them at the present time our ironclads 
would not stand a chance against that gun.” Captain Blakely went 
on to say that we had spent millions upon the formation of an iron- 
clad fleet, and if we sent the fleet to sea at the present moment it 
would cut a very sorry figure against the French gun. Was this a 
proper state of things? Could the House be content to go to what 
were called its duties in the country, not knowing at any time if a 
war broke out what would be the result? He could not rest content 
without making a last struggle to draw attention to this subject. 
As to these forts, he doubted whether there was a gun for them; 
and, after all, recent experience had not been such as to afford much 
encouragement with regard to heavy guns. At the siege of Charles- 
ton, where these monster guns had been employed, they had never 
fired above 48 rounds without bursting; though to this day Fort 
Sumter had never been taken; and an American paper took much 
credit for a heavy gun which was fired 76 times and did not burst 
till the 77th. Expensive experiments were going on at Shoebury- 
ness, which, as the writer in the Edinburgh Review said, were made 
without precision and without judgment, and yet we now had no 
naval gun, while it was very much doubted whether we had a gun 
which was fit to be mounted in these forts when they were built. 
From the first he had always argued that the proper defence 
of our shores was the navy, and the navy alone. But although 
the House supported him by their cheers, they had witbheld their 
votes from him. These fortifications had lingered, the original 
plan being now altered, while it might be altered again. If it were 
not for the lateness of the session he should be almost inclined to 
resist the third reading, to stop the digging of holes in which we 
were burying millions, and ask the House to pause in this rash 
outlay and see whether they could not lay out the money to better 
advantage upon naval defences. Exhausted as the House was, he 
felt indebted to them for listening to this short explanation, but he 
felt the question to be one of such vital importance that it could not 
be pooh-poohed from the Treasury bench, and was worthy the 
deepest consideration of the House. 

The Marquis of Hartington was very glvd that the hon. gentle- 
man had not carried out his intention to oppose the third reading of 
this bill, especially with reference to the completion of a scheme 
for the defence of Portsmouth and Spithead, because the subject had 
been so fully discussed in several former years, and the House had 
so distinctly asserted its determination that Spithead should be 
defended by a system of forts in combination with its floating 
defences that it would be scarcely worth while to occupy time at this 
late period of the session in discussing once again the merits of the 
scheme. It had been found necessary to abandon the site of one of 
these forts, and a slight modification of the plan had been rendered 
necessary. But if the hon. gentleman would look at the evidence 
before the Defence Commission, he would see that the Government 
had sufficient grounds to go upon with regard to the foundation for 
the Sturbridge Fort. Sir Charles Fox strongly supported the 
opinion that a site would be found; and although Mr. Hawkshaw 
expressed more doubt, still his evidence pointed rather to the pro- 
bability of very great outlay being necessary than to the conclusion 
that a good and safe foundation would not be found. The hon. 
member accused the Government of not having made greater 
progress with these works. But the House would remember that it 
was owing to the opposition of the hon. member that the whole 

1 for the def of Spithead was suspended for more than a 
year, and that not only the work was suspended, but a great deal 

ad to be gone over again. If, then, anybody was to be responsible 
for the delay in building the forts, and for the fact that the founda- 
tions were not yet above the level of the water, it was the hon. 
member himself and this House. The hon. member complained that 
the scheme had been presented in too hurried a manner. Now the 
report was presented the day before that fixed for the committee on 
the bill, pl although the explanatory plan was not ready on the 
same day, the plan was conspicuously displayed in the House early 
that morning, and was tolerably certain to be seen by bon. members 
who came down prepared to discuss the bill. Hon. members had 
not been asked to read a long and complicated report; the report 
presented was a very short one, and he did not know what possible 
benefit could have resulted from it being placed in the hands of 
members at an earlier period. With regard to the plan, the object 
was that if the enemy's ships should succeed in penetrating the 
outer line of defences, they should be exposed at any spot where 
they might anchor to bombard the dockyard at Portsmouth to so 
concentrated a fire from the several forts that they would be unable 
to devote themselves to that object. By the report of the committee, 
without referring to the plan, it would be seen that those 
four works averaged about 3,000 yards’ distance from each 
other, the greatest distance being a little over 4,000 yards. 
The experiments which had taken place a few days ago at Shoe- 
buryness showed that the expectations of the committee with respect 
to the ordnance which might be placed in our forts had been fulfilled 
to the letter. The experiments made on that occasion showed that, 
at 3,000 yards, a projectile fired from that gun would break the plates 
of any ironclad vessel. No ships could possibly pass between the 
forts at a greater distance than 1,500 yards from one of them; and 
no ship could take up a position to shell the dockyard at a greater 
distance than 2,000 yards from the combined power of the forts. 
The hon. gentleman said we had not a gun to put in these forts; but 
the House would perceive that the experiments with the 600-pounders 
showed that, when mounted on the forts, those guns would do all 
that they had originally been expected to do. Though he quite 
admitted we were not as far advanced in the matter of ordnance as 
might be wished, still there was no reason that, when those forts 
were finished, they should not be armed with a certain proportion of 
600-pounders, anda smaller proportion of other guns. The founda- 





tion of the forts would rot be ready till next summer, and another | 


year or two must elapse before the structures would be ready to 
receive the guns. Surely, then, the hon. member would vot have 
had the Government manufacture more of these 600-pounder guns 
without instituting experiments to test their performance. In 


reference to what had been said by the hon. gentleman on the sub- | 


ject of breech-loading guns, he was quite free to admit that, as ex- 
plained by him, the breech-loading system of Sir W. Armstrong, 
which had proved so successful in the case of smaller ordnance— 
of field guns—had not been found so successful in guns of a larger 
description. But the hon, member had mentioned that the Govern- 
ment were altering some of the old breech-loaders into muzzle- 
loaders. That statement was not strictly accurate. No finished 
breech-loaders had been altered. Certainly 250 guns, which it had 
been intended to finish as breech-loaders, had since been ordered to 
be finished as muzzle-loaders. The barrels had been formed, but 
they were in a state in which it was possible to finish them on the 
muzzle-loading system or as breech-loading guns ; and considering 


that the system of breech-loading guns had not been found to answer | 


satisfactorily, orders were given to finish them as muzzle-loaders. 
The hon. gentleman had referred to the Duke of Somerset's evidence 
before the ordnance committee last year, in which his Grace said 
that, at 200 yards, the 1101b. gun was not effective against iron 


plates; but the House must recollect that when that gun was 
ordered it was not intended to be used against iron plates. There 
had been an opinion prevalent in the country that our ships should 
be armed with a rifle gun throwing a ball a long distance. Accord- 
| ingly those guns were ordered, and, except with the few exceptions 
of their trials against iron plates, they had been found to answer 
exceedingly well. The hon. gentleman said that those were im- 
portant exceptions; but he must repeat it had not been intended 
that those guns should be used against iron plates, and there werea 
great many situations in which they could be exceedingly useful. 
The Duke of Somerset had given his opinion that the navy had not 
got too many of them. For all purposes of long rauge, and for use 
against wooden ships, those guns were most desirable ; and unques- 
tionably they would be most valuable on shores which were not 
exposed to the attacks of ironclad ships. They could not be adopted 
as the staple arm of oursbips ; but both naval and military authorities 
concurred in thinking that too many of them had not been made. 
The hon, gentleman said that we had not got anything better than 
the old 68-pounder against ironclad ships. [Mr. Osborne: The 
Duke of Somerset said it.] The Duke of Somerset made the 
statement last year; but since that a number of guns from 
6} to 7 tons weight had been made—-that being, as we were told, 
the heaviest weight of broadside gun which a ship could carry. If 
heavier guns were put aboard, it must be to be used as other than 
broadside guns. The Government were also making some of the 
12-ton guns, which, when smooth bore, and a calibre of 103in., and 
when rifled a calibre of 9°22in. It might be said that they had not 
got avy large number of those guns. They certainly had not; but 
surely the hon. gentleman did not think the Government were 
wrong in making experiments before they introduced either the 
7-ton or the 12-ton gun asa general arm of the navy. They had gone 
on with such haste in the case of the 110-pounder that no experi- 
ments had preceded its adoption ; but the result taught them that 
they might go too fast; and those large guns which were not being 
tried were very expensive. Next session, if the House thought fit 
to vote the necessary sums, the Government would be prepared to 
go on faster in producing those large wrought iron guns for the 
army and navy. He could assure the House that the hon. gentleman 
was mistaken when he said that the French navy was better armed 
than ours. If the hon. member was right, would he tell the House 
what this formidable weapon was which the French service pos- 
sessed ? 

Mr. Osborne: Read the article in the Edinburgh Review. 

The Marquis of Hartington had read it. The hon. gentleman 
said that evidently it was written by a man possessing very great 
knowledge of the subject. He thought it quite evident that it was 
written by a person who was very friendly to the inventor of the 
gun to which he presumed the hon. member referred ; but it wasa 
mistake to suppose that the French navy was armed with that ex- 
perimental gun. Ho believed the French ships were armed with 
old guns which had been rifled, and which did not carry a charge of 
more than 8 lb. or 9 lb, of powder. If it was a fact that any other 
nation was very much ahead of us in its ordnance, that would be an 
argument to show that we should proceed to manufacture a large 
number of the best gun we had; but as that was not the case, there 
was no necessity for such hot haste, If there was reason to believe 
that we could arm our ships with as good a gun as any other nation 
could bring against us, and that we could construct improved guns 
as fast as anybody else, that was a reason, not, perhaps, for delay, 
but for not proceeding with undue haste. The hon. member said 
that recent experience seemed to be against large guns, and he re- 
ferred to the short lives of the American guns at Charleston. The 
fact was that the Americans did not possess a wrought-iron gun at 
all, and experience had shown that cast-iron was not suitable for 
large guns, carrying a heavy charge of powder. Wrought-iron or 
steel was the proper material for the purpose ; aud although it might 
be more expensive in the first instance, yet,as it lasted much longer 
than cast iron, there was, in the end, not much difference in respect 
of cost. Therefore he did not think we were in so deplorable a 
condition in regard to the armament of our ships as the hop. mem- 
ber wished the House to believe. Heavier guns were now being 
made, and he hoped that before long we should have a number of 
iron-clad ships armed with a gun much superior to the 68-pounder. 
As to the forts which would be exposed to attack by iron-clad 
vessels, an armament would be prepared for them before they could 
possibly be finished. In the course they had pursued the Govern- 
ment had been carrying out the wishes of the House, and he thought 
that at so late a date it would bea pity to stop the works then going 
on, and resort to another mode of defence. 

Captain Jervis regretted that, in attacking the Government for 
not paying proper attention to the defences of the country, the 
hon. member for Liskeard should have cast reflections on the Ord- 
nance Select Committee. 

Mr. B. Osborne disclaimed any intention of doing so. 

Captain Jervis said the hon. gentleman had accused the committee 
of being prejudiced in favour of one system, which had disapp:inted 
everybody. The truth was that since this subject began to attract 
attention the committee had been changed three or four times in 
order to please the hon. gentleman and others. First of all it was 
composed of artillery officers, but a complaint was made that it was 
not purely an artillery question, and that engineering science should 
be brought to bear on it. Accordingly, engineer officers were put 
on the committee ; but even this did not satisfy people, and a mixed 
committee was formed, comprising officers of artillery, engineers, 
and civilians, among the number being such men as Professor 
Wheatstone and Mr. Gregory. Objections, however, continued to 
be made, and further changes took place. The committee now 
included artillery officers, engineer officers, line officers, and 
naval officers. Surely, when such a body of men, consisting 
of the best officers in the service and eminent engineers, con- 
curred in a certain opinion, even the hon. gentleman 
might be expected to bow to it. Great improvements had 
been effected in this matter during the last six yeurs. In 1858 
when the gallant general the member for Huntingdon was at the 
War-office, there was a great cry for a rifled gun, and every effort 
was made to procure the best. Sir William, then Mr. Armstrong, 
a man quite unknown at that time, came forward with a plan, and 
after a long course of experiments he was pronounced to be the 
victor, and his gun was adopted. Indeed, such was the enthusiasm 
that the House and the country believed this inventor knew more 
about rifled guns than anybody else, artillery officers being quite 
ignorant on the subject; and so he was appointed Director of the 
Rifled Ordnance Factory. (Mr. B. Osborne: “The House did not 
make the appointment.”) No: but when it was announced in the 
House that Mr. Armstrong was to be Director, and K.C.B., and all 
the rest of it, the intimation was received with plaudits. Well, 
| Sir W. Armstrong having gained a high position, was naturally 
attacked by a number of men who tried to grapple with him, and 
to take bis place. Then came the question of a possible collision 
with France, and an alarm was raised that we had no naval 
guns. He recollected the Secretary to the Admiralty refusing 
to give returns of naval guns, because we had then none at 
all. Sir W. Armstrong succeeded in introducing 40 and 70-pounder 
guns which could blow any wooden ship out of the water. 
The French and other Governments, finding that such powerful 
ordnance could be constructed, turned their atttention to 
iron-plated ships; and as they went on from two, four, and 
six inches of iron, Sir W. Armstrong kept up to them. We had 
now a gun which could pierce a ship plated with any thickness 
of iron that, as far as experiments had gone, could probably 
| be used. It was for the Government to decide how many of these 

guns should be ordered; but hon. members should not go on blowing 
| hot and cold as they were doing. At one time they complained that 
| the Government had done nothing, and then that they had done too 
{ much. Where should we have been now, he would like to know, 
| but for the money which had been spent? If the 100-pounder had 
| been given up it was because something better had been found. 
| We had proceeded on, step by step, from one gun to another. It was 
| only within the last few years that the great manufacturers had 
' learnt how to make iron plates at ail. He recollected a year or two 
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back when a 7. plate was deemed quite a wonder; and it was 
much to have found out in so short a time how to roll such enormous 
plates as were now produced. This was not a mere military 
question, but one which interested every man who worked in iron, 
whether master or mechanic; and he was not sure that as much 
credit was not due to the labourers at the furnaces as to anybody 
else. He trusted that the House would discuss the question with- 
out any party feeling, and that when it was found that we had 
got a good weapon the Government would stick to it and carry it 


out. 
The bill was then read a third time and passed. 





THE MAIN DRAINAGE WORKS. 


On Monday what may be termed the annual visit of inspection, to 
mark the yearly progress in the execution of this stupendous under- 
taking, was made by the chairman and members of the Board of 
Works, a number of members of the House of Commons, the 
sheriffs, many of the aldermen and chief officials of the City, with 
some of our leading engineers interested in noting the gradual com- 
pletion of one of the greatest, and certainly one of the most impor- 
tant, engineering works of modern times. Mr. Bazalgette, the 
engineer to the board, the gentleman to whose scientific skill all the 
plans both for our new main drainage and our Thames Embankment 
are due, was, to the regret of all, unfortunately prevented by official 
duties before a Lords’committee from being present on this occasion. 
The party numbered between 500 and 600 strong, and were conveyed 
by two steamboats, which started from Hungerford early in the 
morning, calling at the various piers down to Woolwich for those 
whose time or business made it more convenient to embark later and 
lower down the river. The visit was entirely confined to the 
northern and southern main outfall sewers, with their reservoirs, 
for we are glad to say the main drainage intercepting sewers are 
now nearly completed, and as they extend over the whole of the 
metropolitan area, and are eighty-two miles in length, any other way 
of inspecting the works was out of the question. 

The whole system of the new intercepting plan of main drainage 
may be explained in a very few words. Before the Board of Works 
arose our efforts in the way of drainage were confined to the ex- 
tremely simple expedient of running all drains into the Thames ; 
in fact, of making the river our great main sewer, and how 
admirably our efforts succeeded the smell of the Thames in hot 
weather soon showed. Bad, however, as this system of drainage 
was, there was one thing even worse, which was the method of 
effecting it. The first drains and sewers made were in the old 
districts of the metropolis—that is, those districts which lay more or 
less close to the river on each side, and, therefore, the lowest, in 
point of elevation, of any in the city. It was hard to drain these 
parts at all, and it had to be done by taking the sewers so very 
much lower that it was only at dead low water they could empty 
themselves. As London grew, every year added enormously to the 
extent and danger of the evil till scarcely any sewers could empty 
but at dead low tide, when the water in the river was at its mini- 
mum, and when the returning flood swept all the nauseous 
“flotsam and jetsam” back into the heart of the metropolis, 
and kept it churning backwards and forwards for another 
six hours in the open air. What effect this at last pro- 
duced we all know, though what no one kuows is why it 
did not bring a pestilence long ago. It is enough, how- 
ever, to say that the evil was so severely felt, and the 
danger so pressing, that the “intercepting” scheme of main drainage 
was at last adopted, is now, we are glad to say, nearly half 
executed, and will before this time twelvemonth be entirely com- 
pleted, with the exception of the small length to be laid in the 
Thames Embankment. The intercepting plan, as its name implies, 
consists in cutting threo great main drains on both sides of the 
river, and which, instead of running due north and south like the 
present system, run from west to east. These great main lines 
intercept and cut off all the existing lines of drains from the river, 
carrying their contents away down to below Barking Creek and Erith 
Marshes, where they are poured into gigantic reservoirs, and after- 
wards, when deodorised, turned into the river at high tide, and swept 
away by the ebb almost to sea. Thus, the sewage is not only 
turned out free from smell, but turned out into a body of water 
nearly thirty times as great as that into which it used to be poured, 
and, instead of sickening the air at our very doors, becomes lost in 
the volume of water which roils down between the marshes on each 
side of the river to far below Gravesend. . 

On the north side of the Thames the intercepting sewers are 
divided, as we have said, into three distinct lines, two of which, 
called respectively the high and middle level sewers, unite at and 
pass over the river Lea; and the third, the low level, after passing 
through the Thames Embankment, will eventually join them at the 
proposed pumping station at Abbey Mills. Threc parallel sewers, 
called the northern outfall sewer, each nine feet by nine feet, are 
constructed as one work, in a concrete embankment, and are carried 
by aqueducts over rivers, roads, and railways, to the Barking 
reservoir. 

On the south side of the Thames there are three lines of inter- 
cepting sewers, which are also known as the bigh level, the middle 
level, and the low level, and these converge to one point at Deptford 
pumping station, where the sewage from the low level is lifted into 
the upper-level sewers, and their united stream flows thence deep 
under Greenwich and Woolwich, through one outfall sewer, 11}ft. 
in diameter, to the Crossness reservoir and pumping station in Erith 
Marshes. Three-fourths of London north of the Thames are, how- 
ever, elevated so far above the river that the sewage can be con- 
veyed by its own gravitation to the level of high water at Barking, 
and this is why the sewers are carried in an embankment at such a 
height above the level of the marshes, and no pumping station is 
needed at the outfall. But on the south side the levels are so low 
that this cannot be done, and therefore the outfall sewer is under 
ground, and a pumping station is placed at its outlet to raise the 
sewage into the reservoir. 

The high, middle level, and outfall sewers on both sides of the 
Thames are now, with the exception of a few very minor connec- 
tions and works, completed. The low level sewer on the south side 
will be finished this year, but the short piece of the northern low 
level sewer cannot be completed until the Thames Embankment is 
finished, About one-third of the metropolitan sewage is now inter- 
cepted and discharged at the outfalls, and there can be little doubt 
that but for this the river would have been much more offensive this 
dry season than it has yet been. 

The areas drained by the three levels on the north side are as 
follow :— 

Square Miles. 
The Northern High Level takes the drainage of Hackney, 

Homerton, Stoke Newington, Stamford-hill, Hornsey, Holio- 

way, Kentish-town, Hampstead, Highgate, and other locali- 

ties, the total area of whichis .. se «+ «+ «+ «+ « 
The Middle Level takes the drainage of Bow, Mile end, Bethnal- 
green, Shoreditch, Kingsland, Islington, part of the City, 

Cierkenwell, Holborn, Oxford-steet, and from Bayswater to 

Kensal-green, and other localities, the total area of which is 
The Low Level takes the drainage of Poplar, Limehouse, Shad- 

well, Radcliffe, part of the city of London, Westminster, 

Pimlico, Chelsea, Brompton, Fulham, Hammersmith, and 

adjoining localities, the total area being .. 


9 
17} 


234 

Total .. os co ce os 503 
The northern outfall reservoir is situated at the point where 
Barking-creek falls into the Thames, a little east of Woolwich, and 
11; miles below London Bridge. This immense work was entirely 
constructed by Mr. George Furness, under the superintendence of 
Mr. Edmund Cooper, the resident engineer. The contract price for 
this great underground hall of waters was £164,000. It covers an 
area of about ten acres, and is capable of containing 6,243,000 cubic 
feet, or 39,000,000 gallons. Its depth is about 17it., and it is 
divided into four compartments. ‘I'hree of these compartments 


os +8 ef 


have already been filled with sewage, but the fourth was yesterday 
lighted up for inspection. This was the point which the visitors 





inspected first, for none were inclined to linger on the broad plateau 
of earth which covers the three other reservoirs now in use, and 
from the ventilating shafts leading into which the most nauseous , 
stench came pouring out in such abundance as to make the 
visitors almost fancy they were back on the metropolitan part of 
the Thames in summer. They were, therefore, glad enough to 
descend into the reservoir which had not been used, and which was 
open for inspection and lighted up. It really presented a wonderful 
sight. In height, and in the general position of its brick columns 
and the spring of its arches, it was not unlike the crypt beneath 
Guildhall, but the daylight was excluded, and its vast area was only 
indicated by little rows of coloured lamps, which marked the outlive 
of the columns and curve of the arches, and which, twinkling away 
in the long, dark, silent distance, till they became minute points of 
fire and nothing more, gave to the whole dim interior an aspect 
which was at once novel and solemn in the highest degree. Here 
and there were little blue points, where the shafts which communi- 
cated with the upper air let in a ghastly mockery of daylight, but 
beyond these, which seemed few and far between, amid the 
gloom there was nothing but the coloured lamps and endless vista 
of arches, from amid which voices and echoes of feet came in a 
forlorn murmur. The Hall of Eblis seemed for once realised in 
this prosaic age, or, as the footsteps of the visitors strayed far and 
wide into the silence, called up before the imagination the picture 
of such a trans-Lethean Vauxhall as Pluto might reign over. A 
long time was spent in inspecting this wonderful interior, the 
gloomy beauty of which it is difficult to describe. In a few weeks 
it will be used as a reservoir, and can never again be seen with | 
comfort, and never again be entered at all. When the visitors had 
at last found their way to the little nebulew of fire, which the stars 





and devices in lamps at the end of the reservoir proved to be, Mr. 
Cooper got on a platform, and answered questions as to the nature 
and difliculty of the work, how the foundations often had to be 
carried as low as 28ft., how the penstocks or sluice-gates would let 
the sewage in at one end and out into the river at the other. He 
explained how culverts had been made leading far out of the 
reservoir, almost into the bed of the river, which could be opened at 
any time when the deposit from the sewage became more than six 
or eight inches deep, the reservoir filled and then emptied, so as 
to flush the deposited filth away down the river. The opinions 
of the most eminent chemists set little or no value on the 
much-diluted sewage, which finds its way into these reservoirs as 
manure. But jwe should be inclined to think there could be no 
second opinion as to the value of the soft, black deposit which 
settles from the sewage, and for which arrangements have been 
made to flush it into the Thames. From the beautifully-paved floor 
of this reservoir it could be collected with ease by horse-sweeping 
machines, and its value for agricultural purposes might, one would 
think, at least be worth a trial. Before the deep excavations for 
this reservoir were made the marshes were protected from inunda- 
tion by the formation in the river of a coffer-dam, a portion of which 
still remains to protect the river bank. ‘There are sixteen openings 
in the side of the outfall sewers, through which the sewage flows 
into the reservoirs, as regulated by the penstocks; and underneath 
them are sixteen openings, also regulated by penstocks, for the out- 
flow of the sewage into the river at the time prescribed. The 
discharge culverts into the river are visible only at the time of low 
water; they are nine in number, and in front of them is a stone- 
paved apron, over which the sewage glides, without leaving any 
deposit, into the river. 

From the inspection of this stupendous work, which comes close 
in its magnitude and far surpasses in usefulness the great Egyptian 
rock-hewn temples of antiquity, the visitors proceeded to Crossness- 
point, where the southern pumping station and southern reservoir 
are being completed. The first place examined was the pumping- 
house, a spacious and handsome building—the chimney of which, 
nearly 200{t. bigh, is travestied into a kind of Campanile tower by 





the introduction of ornamental openings, and windruns in the sides 
of the square shaft from base to summit. Here are the boiler- 
houses and engines, which are all of the most colossal proportions. 
Tbe machinery provided is of 500 nominal horse power, consisting 
of four double-acting condensing engines, each working two single- 
acting ram-puimps, or sets of plungers. The beams are 40/t. long ; 
the fly-wheels, 27ft. diameter and fifty tons weight each; the 
cylinder is 48in. diameter and 9ft. stroke; and the plungers 
(eight to each engine) are 4ft. Gin. diameter; half of them with 4ft. 
10in. stroke, and the remainder with 2ft. 3in, stroke. ‘I'he pump- 
cases are 12ft. diameter; the two delivery troughs or outlets from | 
the pumps are each 32ft. long, 11}{t. wide. and 10ft. high. The | 
twelve boilers are each 6ft. diameter and 30ft. long. The engiue- | 
house is about 154ft. long, and about 53ft. wide; the boiler-house | 
about 112ft. by 64ft. The chimney-shaft, when completed, will be | 
about 2U0ft. high; the coal sheds extend along ove side of the 
reservoir for a length of about 530/ft., and are about 48ft., wide. 
The entire area of the works, including the reclaimed ground and 
adjoining land, is about thirty-six acres. A telegraphic wire is fixed | 
along the centre of the arch of the outfall sewer between Deptford | 
and Crossness, so that in case of accident to the machinery or other 
works at either end the fact may be instantly made known and 
assistance procured, 

After the engine-house, the southern reservoir, close at hand, was 
visited. 1t was not lighted, except by a dim daylight just enough 
to enable a good idea to be gained of its solidity and great extent. 
It has an area of about six and a half acres, is 17ft. deep, and is 
capable of holding 4,340,000 cubic feet, or 27,000,000 gallons, in | 
its four compartments. This great work, with all its surrounding | 
buildings, is being constructed by Mr. Webster, at a coutract price 
of £300,000. The engines for pumping are separately contracted 
for by Messrs. Watt and Co., and are to cost £44,000, 

Thedrainage from the low-lying districts of Rotherhithe, Bermond- 
sey, Newington, Vauxhal!, Wandsworth, Putney, and other places, 
will be previously pumped at the station at Deptford Creek from the 
low-level sewer up to the high-level sewers, which carry off the drain- 
age of Nunhead, Dulwich, Norwood, Brixton, and Clapham, From 
Deptford the united stream will flow through the outfall sewer to 
Crossness Pumping Station, where it will be lifted into the reser- 
voir. The maximum quantity of sewage to be pumped is estimated 
at 8,000 cubic feet per minute, and the lift as varying from 1Uft. to 
20ft. ‘Triple culverts convey the sewage to and from the pumps, 
and are built over each other to avoid the expense of separate 
foundations. 

The course of the sewage is from the outfall sewer along the low 
level culverts to the pumps ; thence to the reservoir along the high 
level culverts ; and thence either to the low water outlets, or to the 
deep outlet, along the middle level culverts, into the river. In 
addition to the sewage, which will accumulate in the reservoir 
between the periods of discharge, the reservoir will provide for storing 
rain to an extent which probably will not be exceeded more than a 
few days in the year, when the overflow may take place at a less 
favourable time of tide. Im order to deliver the sewage into the 
river under as favourable a condition as possible, the deep outlet is 
constructed with a series of twelve iron pipes, 52in. in diameter, 
extending for a considerable distance under the fore shore. About 
120 penstocks, or sluices, are fixed in various places, nearly 100 
of the number being in the reservoir. For about 1,200ft. 
the river will be embanked by a retaining wall of brickwork, built 
on caisson foundations and capped with granite; the wall will be 
backed up with concrete, and the reclaimed ground filled in and 
levelled. The contracts, both for the building and the engines, are 
in a forward state, and it is hoped will be completed by the end of 
the present year. Cottages will be erected for a superintendent and 
a staff of workmen, to reside at the works, so that constant supervi- 
sion and attendance may be given. 

After all the works had been gone over thoroughly the visitors 
partook of a plain luncheon, at which the healths of “Mr. ‘Thwaites,” 
* Mr. Bazalgette,” and other gentlemen to whom the execution of 
this great national work is mainly due, were drunk with great 





enthusiasm. An early return to town was then made. On the 
following day, Tuesday, another visit was paid to the works by 
various other parties, at the invitation of the of Works. 


WEIGHTS AND MEASURES (METRIC SYSTEM) 
BILL. 


On the motion in the House of Lords for the second reading of the 
Weights and Measures Bill, Earl Fortescue, after presenting a petition 
in favour of this bill from the Associated Chambers of Commerce of the 
United Kingdom, said the measure had an hereditary claim upon his 
support, because he whose place he so unworthily filled succeeded in 
carrying through the other House of Parliament many years ago a 
measure establishing the system of weights and measures now the 
law of the land. After twenty years’ experience of the working of 
the pre-ent system, however, his late father was so convinced of the 
superiority of the metric system that he was one of the first to give 
his adhesion to the introduction, in a permissive shape, of the 
metrical system in this country. The former Act was brought in, in 
pursuance of the report of a committee, and the present bill was 
equally the result of the unanimous recommendation of a committee 
of the other House composed of men of all parties. It was unneces- 
sary to remark that the present being a permissive bill must neces- 
sarily remain a dead letter unless it were adopted by the free will of 
those engaged in trade, manufactures, and science. It was not, 
however, likely that a bill for which the Chamber of Commerce of 
this country petitioned would remain a dead letter. Their lordships 
must be fully aware of the variety of the measures of grain, wine, 
and beer which prevailed in different parts of the country. The 
adoption of the metric system would cure this want of uniformity, 
and would substitute for that which was inconvenient and difli- 
cult to learn, a system which was simple and easy to be acquired. 
The adoption of this system would save half the time which 
was at present occupied in making calculations. The very strongest 
evidence had been given in its favour by practical men. Among those 
who recommended its introduction, and some of whom employed it 
in the transaction of their own business, where the late Mr. Locke, 
the engineer, Mr. Wythes (Mr. Brassey's right-hand man), Mr. Whit- 
worth, Mr. Robinson, of the Atlas Works, Mr. Crossley, Mr. Ander- 
son, superintendent of the gun factory at Woolwich, Sir R. Hill, and 
Professor Graham, the Master of the Mint. Scientific men were 
equally favourable to the metric system. The jurors at the Inter- 
national Exhibitions of London and Paris said that a great part of 
the benefit which might have arisen from the exhibition of the raw 
produce and manufactures of various countries was lost to thousands 
of persons in consequence of the difficulty of comparing the weights 
and measures and the moneys of one country with those of another. 
Professor Hoffman and Professor Owen, in their reports as jurors of 
the Exhibition of 1862, referred to the confusion and discordancy 
which existed in the systems of weights and measures of different 
countries. The fact was that this confusion was so great, and so 
much time and labour were consumed in converting the weights and 
measures of one country into their equivalents in a foreign system, 
that practically the knowledge of one nation was a sealed book to the 
scientitic men of others. As to the facility with which the system 
could be learnt there was the most conclusive testimony, and Pro- 
fessor Leone Levi summed up its general result to be that a boy 
could make the same progress in arithmetic taught according to the 
metric system in ten months as would, according to the existing 
method, take him two years and ten months | w plish. Con- 
sidering the value of youthful labour and the short time which could 
be spared to education by the children of the poor, this was a matter 
of some importance. He entreated their lordships not to take any 
step which would impose upon these children two years of useless 
labour, and which would prevent the free interchange of the manu- 
factures and commodities as well as of the knowledge and informa- 
tion of all the people of the world, The noble lord concluded by 
moving that the bill should be read a second time. 

The Marquis of Salisbury admitted that there was a good deal of 
confusion in our present system of weights and measures, but pointed 
out that, notwithstanding, the pound had become the uniform mea- 
sure by which all things were sold. He would ask their lordships 
whether at this period of the session, and, as a consequence, without 
due time for its discussion, it was desirable to pass a measure whose 
operation would be to create confusion in every market town in 
England ? Believing that it was not, he should move that the bill 
be read a third time that day three months. 

The Earl of Donoughmore hoped the Government would not allow 
the vill to be disposed of without expressing some opinion upon it. 
it was proposed by the bill to legalise a system which should go on 
part passu with that which aiready existed, and the result, he 
thought, would be to create an amount of confusion greater than 
that which already existed. Nothing, he added, but compulsory 
legislation would be likely to induce the people of England, or those 
ot any other country, to give up the customs which had prevailed 
among them for centuries. 

Tue Duke of Argyll, speaking solely for himself, observed that he 
had heard no valid argument urged ayainst the bill, and should vote 
in its favour. The fact, he contended, that almost all the Chambers 
of Commerce throughout the country supported it by their petitions, 
was one of great importance for the consideration of the House. It 
was said that the operation of the bill would be to add to the existin 


| contusion, but it was, in his opinion, impossible to do that, at a 


events sv far as Scotland was concerned. He did not suppose that 
the habits of the people in various localities could be ‘very easily 
altered in dealing with the system of measures, but the propose: 
change would, he thought, be very generally adopted in the case o 

large mercantile transacuons, particularly those transactions witl: 
foreign countries which were so greatly on the increase. The bill, at 
all events, could do no harm, and he saw no good reason why their 
lordships should not adopt it. 

The Eari of Harrowby also supported the bill, remarking that if 
men largely engaged in commerce wished for it he saw no reason 
why the House should stand in the way of its passing. 

Lord Brougham regarded the bill as a very important step in the 
right direction. He should like to see the decimal system universally 
adopted in this country. He was, he might add, an advocate of the 
change not only in a commercial but in an educational point of view, 
and he had the testimony of Mr. Chadwick, to whose efforts the half- 
time system—one of the greatest improvements of our day—was due, 
to the effect that the introduction of the decimal system would 
shorten the time occupied in the teaching of arithmetic by one-half, 

The Earl of Carnarvon said it was a mistake to suppose that noble 
lords on that side of the House were averse to the metric system as 
such, what they objected to was thata bill of this importance should be 
introduced at that late period of the session Either the Government 
ought to take it up and pass it on their own reeponsibility, or there 
ought to be a select committee next session to take the bill into care- 
ful consideration. The argument that the bill was only permissive 
was very much against it, for if it were right that all the weights and 
measures in the country should be equalised, it must be by a com- 
pulsory measure. A mere permissive bill only added another element 
to the confusion. 

Earl Fortescue in reply said that in all the countries in which the 
system had been introduced, its simplicity had caused it to work 
without any friction or opposition. 

The House then divided, the numbers being— 


For the second reading ... ss. see eve cee one BF 
yd en eee ee ee 
Majority .. ... ° ae | | 


The bill was then read a second time. 





Foren ann CorontaL Jorrinas.—Three Turkish men-of-war 
have arrived at Spithead, having come to England in order to be 
fitted with screws end the requisite accompanying machinery. A 
prospectus has been issued of the Industrial Company of Central 
italy, with a capital of £250,000, in shares of £10, to purchase and 
work the sulphur mines inthe Romagna, which are to be purchased 
for £89,000. Sir John Lawrence has declared himself opposed, for 
military reasons, to the extension of the Scinde Railway to Mooltan, 
and favourably inclined towards the maintenance of au Indus 








eee Altes catenin dn tart Bante pce 


ae ee 





THE ENGINEER. 








Juty 29, 1864. 


INGLEFIELD’S MOUNTING AND WORKING GUNS IN SHIPS. 
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Tus invention, by Captain Inglefield, R.N., relates to improve- 
ments in apparatus for mounting and working guns used in ships 
and other floating vessels, and in fortifications. 

In constructing apparatus for mounting and working guns, a 
platform (by preference of a circular form) is to be employed on 
which the gun is worked. The gun carriage is arranged to work 
in an inclined slide or suitable ways, which are arranged to turn 
centrally on the platform. The platform is graduated, or has a 
graduated scale thereon, and the ways on which the gun carriage 
works are capable of being fixed in any position on the platform. 
The platform is capable of being raised and lowered, and it may be 
more or less counterbalanced, by preference by the use of thick 

lates of iron, arranged to offer additional protection to the men 
low the upper deck, and in its up and down movements between 
its lowest and highest positions it is guided by uprights, which 
insure its rising and falling correctly. Below the platform there is 
a steam engine of a length of stroke corresponding with the distance 
between the highest and lowest positions of the platform, by which, 
when steam is admitted to the lower part of the cylinder, the plat- 
form will be raised to its highest position, where it may be fixed 
and retained till the gun has been fired. 

The arrangements for elevating the gun on its carriage are such 
as have been usually employed, and, by preference an elevating 
screw is used. The correct elovation and pointing of the gun is 
obtained by apparatus applied at the side of a ship or vessel, or 
other fortified structure, without looking along the piece, For this 
purpose a tube (whether provided with lenses or not) is applied to 
asmall aperture in the side of the ship or vessel or other structure. 
This tube is combined with two graduated scales, the ove to show 
the elevation, and the other the horizontal angle of the tube. These 
angles of the tube being ascertained, the gun is set according 
thereto when the platform is at its lowest position, and it is when 
the gun is in this position that itis reloaded, hence the men employed 
in working a gun will be under cover and in comparative safety. 
When the gun has been loaded and pointed the platform is raised to 
its highest position, and the gun, in rising into this position, passes 
through an opening in the upper deck or floor; this opening is 
provided with sliding shutters, which are slid under the opening 
when the platform is lowered. 

Apparatus for laying or pointing guns, such as is above described, 
may also be used for pointing guns mounted in other ways to that 
above described, the apparatus being arranged within a look-out 
turret or other protected part of the ship or fortification, and the 
requisite pointing communicated, by telegraph or otherwise, to the 
men working the guns. 

The patentee proposes an improved method of mounting and 
fighting heavy ordnance on board ships of war, and considers that 
his plans have special advantages for fortified works on sea-coast 
and other land batteries. 

Fig. 1 shows a transverse section of a ship having the invention 
applied thereto, and Fig. 2 shows a plan of part of the deck of such 
ship. a, the gun; 4, the carriage; c, the slide; d, the platform; e, 
the elevating pointer ; /; the directing tube; g, the directing arc; A, 
the orifice in the ship's sides; i, the falling bulwark; 4, the recess 
for the falling bulwark; /, the counterpoise ; m, the directing lever ; 
n, the cast-iron mautelet ; 0, the guide stauchion ; p, the piston rod ; 
q, the cylinders ; 7, the spring; s, the steam or water pipe and valve ; 
t, the saddle; », the trigger line; w, the iron sbuatters; X, the axis 
for the gun slide and platform; Y, the plated upper deck; z, the 
rollers for the pendant and tackle. 

The gun having been loaded, its pointing is accomplished in the 
following manner :—A tube /, mounted on gimbles with or without 
lenses at a small opening. ‘The lateral direction of the ship, fort, or 
other object is attained by a graduated arc g, and the elevation by 
means of a vertical bar g', which is graduated. The angles thus 
obtained are transferred to the gun by the employment of a ratchet 
wheel and pinions moving the entire piece with its carriage (and 
mantelet if one is used) to the point on the circular graduated plat- 
form d, which corresponds with the angle observed on ‘he telescope 
are, The elevation of the gun is afterwards effected by an ordinary 
breech screw or otherwise, and the angle of elevation is taken by 
observing the pointer e, which is firmly fixed to the trunnion of the 
gun, and moves in a recess in the carriage over a graduated arc, 
which corresponds with the elevating bar in the ship's side. The 
gun being now loaded and pointed, it is raised through a circular | 
aperture in the upper, or fighting deck, by means of steam or bydrau- | 
lic power. | 

Ip the arrangement shown five cylinders, of area sufficient for the | 
work required are used, and these are placed in the hold of the ship, | 
and they are to have an arrangement by which steam or water can 
be supplied for moving the pistons, as will be readily applied by an 
engineer. If water is the power to be employed it is admitted 
through such an aperture in the ship’s bottom, provision being made 
for the water to get away from below the pistons when the platform 
is to be lowered. The gun being elevated to the desired height, the 
platform may be further secured by any suitable means. 

When the gun is sufficiently high to fire it clear of the upper deck, 
the piece is run out on the inclined platform by means of a centre 
pendant and tackle, which is worked by the screw on the main deck ; 
all the pawls which held the gun securely while being lifted are held 
up by a tripping line. As there may be some difficulty in re-adjust- 
ing the piece from below when the gun is in the firing position, it is 
proposed that one gunuer should ascend with the gun platform, and 
for that purpose a small saddle is fitted on the left of the gun on the 
ce beam, and from thence he can look along the piece training 

iorizontally with his left hand (assisted by the screw below), and 
with his right elevating or depressing it by the elevating screw. 
‘The gun may then be fired by this man or from below, as most con- 











nient. 


If it should be found necessary to have a gunner with the piece, | 
it is proposed that a semicircular wrought-iron mantelet should form 
a portion of the traversing carriage, thus affording protection to the 
man. 

To prevent the concussion of firing from injuring the glands of 
the steam or water cylinders, the patentee employs a framework of 
cast iron, which connects the piston rods, and is a counterpart in 
shape, though not in thickness, of the circular platform, and this is 
quite independent of the carriage platform, merely supporting its 
weight, and in no other way connected with it. It will be seen in 
Fig. 1 that the whole shock of the recoil is received first on a 
powerful spring 7 in the rear of the gun carriage. When the gun 
has been fired and recoiled up the incline plane c, it is held firmly in 
its place by means of pawls and a pawl plate b', the valves of the 
cylinders are then opened and the steam is allowed to escape to a 
condenser or otherwise. 

At long ranges guns fitted as above described may be fought 
entirely as upper deck guns, when the shield is used and only 
lowered to the main deck when not in use; the gun and platform 
aperture may, on ordinary occasions, be used as the hatchways of 
the ship, and have skylights fitted. The apertures in the side may 
be converted, by a simple arrangement, to carry glass scuttles for the 
admission of light. ‘he platform is retained in its true position 
while being raised and lowered by means of strong iron stanchions 
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o, o, on the fore and aft sides of it, the platform having ‘shoulders 
d', shown in Fig. 2, which act as guides and prevent any tendency 
to oscillate with the motion of the ship.’ It is proposed that, in 
fighting these guns in a seaway, two or other movable stanchions 
should be placed at the other quadrant of the circular platform, but 
these would seldom be required. Sliding iron shutters are used to 
close the aperture through which the gun is raised, so as to protect 
the screw while reloading and pointing the gun from the effects of 
a bursting shell or a vertical fire. 

Counterpoises are also employed to decrease the lifting weight of 
the gun and to form an extra protection for the gun and gunners 
while the gun is being loaded ; these consist of long wrought-iron 
two-inch plates at a short distance from the ship's side, suspended 
by three or more chains. These chains are carried along the beams 
by suitable rollers, and thus to the platform, and by this plan they 
are made to rise and fall with the gun, being at their highest point 
when the gun is at its lowest, 

For land batteries and fortifications the directing tubes do not, of 
course, apply, as the ramparts and walls are too thick; the other 
fittings would be identical with those employed on board ships. 
The gunner would ascend with the gun and platform, and he would 
be only exposed for the few seconds necessary to train the gun, 
which would have been roughly laid before lifting it. Captain 
Inglefield does not claim loading deck guns below. 
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Vanious contrivances have been suggested for causing projectiles 
to take the rifling in the barrels of ordnance. The present inven- 
tion, by Captain Blakely, of Montpelier-square, Brompton, consists 
in fitting a cupped ring of copper or other similar metal reund the 
base of the projectile, as shown at a in Fig. 1, in such manner that 
on its being fired the outer edge of the ring shall be expanded be- 
yond the circumference of the projectile. Or instead of the cupped 
ring there is sometimes fixed on to the rear end of the projectile a 
concave disc of copper or other similar metal, as represented at b, 
Fig. 2, the edge of which is expanded on the explosion of the charge 
beyond the circumference of the projectile. 

The invention for loading ordvance relates to such as are muzzle- 
loading, and consists in the employment of a disc or piston c, Figs. 
3 and 4, carried or fixed at the end of a rod d, which passes through 
an aperture e made entirely through tlhe rear end of the gun. In 
order to load, the piston ¢ is pushed forward to the muzzle of the 
gun into the position represented in Vig. 3; the powder is attached 
by a string or otherwise to a projection on the face of the piston, 
the piston is drawn back a sufficient distance to admit the powder, the 


| projectile is next attached tothe powder bag, and the charge is drawn 


intu its proper position for being fired (see Fig. 4). In some cases 
the vent is made through ‘the travelling piston, as seen at 7, Fig. 4, 
and thereby it fires the charge. In some cases detonating powder 
is attached to the powder case, and exploded by a plunger or wire 
passing through the travelling piston ; gis a guide or support for 
facilitating the iusertion of the charge. | 





Tue Mecuanicat Enorneers.—The annual provincial meeting of 
the Institution of Mechanical Engineers commences on Tuesday 
next at Glasgow. 

Tue Science anp Art Department. — The results of these 
examinations have just been published, and show the usual steady 
rate of increase in the number of artisans and others under instruc- 
tiou in the various branches of science which this department 
encourages. In 1863 the total number examined was 2,671, while 
in 1864 it was 3,264, being an increase of 593, or more than 22 per 
cent. Inorganic chemistry remains the most popular subject, there 
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being 851 candidates against 679 last year. Animal physiology is 
second, 479 having presented themselves this year against 343 last. 
In nearly all the other subjects there is a steady advance. The 
actual numbers are as follow:—In geometrical drawing, 312 can- 
| didates ; in mechanical drawing, 185; in building construction, 5 ; 
in theoretical mechanics, 43; in applied mechanics, 26 ; in acoustics, 
light, and heat, 253; in magnetism and electricity, 269 ; in inorganic 
chemistry, 851; in organic chemistry, 142; in geology, 164; in 
| mineralogy, 26; in animal physiology, 479; in zoology, 174; iu 
vegetable physiology, 121; in systematic botany, 70; in mining, 
22; and in metallurgy, 70. In the following five subjects taught 
in navigation schools, which have this year been added—viz., 
mathematics, navigation, nautical astronomy, steam and physical 
geography—there were 380 candidates. 

‘THe Mancuester, SHEFFIELD, AND LincotNysHinE Rariway.— 
During the past half year the locomotive engines of this company 
were in the aggregate 203,628 hours in steam, of which 100,672 
hours were spent in running with the trains, 60,230 hours in shuvt- 
ing at stations, and 42,726 hours in standing. The qnantity of 
coke consumed was 3,483 cwt., and the coal consumed 501,859 
ewt.; against 20,248 ewt. of coke and 416,808 cwt. of coal con- 
sumed in the corresponding half of 1863, The cost per hour 
working, in consequence of the increased price of coals, was 15:36d. 
against 12°38d. for the corresponding period of last year. The total 
mileage run by the engines during the half year was 1,478,288 
miles against 1,400,241 miles for the corresponding half of 1803, 
showing an increase of 78,047 miles run, the cost per mile being 
1°G7d., caused by the strike in the South Yorkshire coal district, 
against l-41d. in the corresponding half of 1863. The working of 
the trains during the half year showed that 34,087 passenger trains 
were run, of which 26,829 trains arrived in time, and 7,174 above 
five minutes after time. The number of goods trains was 10,055, 
of which 6,373 arrived in time, and 3,143 above five minutes 
after time. The number of coal trains was 6,8:9, of which 
4,916 arrived in time, and 1,774 above five minutes after time. 
The average number of carriages in the passenger trains was 6}, 
the average number of wagons, &c., in the goods trains was 39 
and in the coal trains 28}. 
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TO CORRESPONDENTS. 


Notice.—A SprciaAL Epition of THE ENGINEER ts 
published for FOREIGN CIRCULATION. . This — 
printed upon paper manufactured for the purpose, wt 
pass through the foreign post offices at the charge of a 
single postage. ; 

*,* We beg to call the attention of our advertisers to the 
notice below,and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

J. H. (Snaresbrook).—Lenoir's Gas Eogine was illustrated in Tuk ENGINEER 
in October, 1860, vol. x., p. 271. The patent is in J. H. Johnson’s name, 
No. 3,335, 1860. The engines are now made in England by the Reading 
Ironworks Company (limited), Reading, where youcan apply for all further 
information. 

LeyvTon.—Captain Paiisser has been fully answered byMr. Alexander, who 


selves to choose a route, and occupy it, would not those 
first in the field be almost certain to themselves b 

at once taking the best route for their railway? Would 
they not, at least, be likely to oftener do so than a 
parliamentary committee could decide upon which route 
was best? ‘Two objections remain. Lines would be 
built for the purpose of competition, and others would be 
built expressly to be bought up. But why should not 
railway proprietors, as well as those engaged in other 
business, be subject to competition? Steamship companies, 
merchants, hotel proprietors, and, indeed, almost all classes, 
are subject to unrestricted competition. Truc, a ship which 
is beaten off one route may be put on another, and an 
hotel which does not pay -_ thrive when let as chambers, 
or as a warehouse. A railway must for ever remain a 
railway, but such reasonable regulations might be made, 
subject to change from time to time, as to prevent the 
construction of nearly duplicate lines by different com- 
panies, while, as a rule, lines having any claims to inde- 
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is still continuing the subject in our contemporary, the Mech 





WATER TANKS. 
(To the Bditor of The Engineer.) 

Sir,—I have lately put up two large cast iron tanks (as reservoirs for 
cold water), 8ft. deep, and jointed with iron cement, mixed in the following 
proportions :—Cast iron borings, 112 Ib. ; sal ammoniac, 2b. ; sulphur, 
120z. Although both tanks have been very carefully caulked and re- 
caulked, the water still finds its way through the joints, which are 3in. 
deep. Will you please inform me if the cement is. in your opinion, pro- 
perly proportioned, or whether you consider it faulty. G. B. 

Gravesend, July 13th, 1864. 


HYDRAULIC TESTING MACHINES. 
(To the Editor of The Engineer.) 

Sin,—Observing Mr. Paget’s letter on this subject in one of your recent 
numbers, I fwould beg to that gentleman to state the maximum 
velocity of the “ current” in the pipe leading to the index plunger of a 
hydraulic testing hine when loaded. This being given, it would be 
interesting to many of your readers to have his formula for calculating the 
‘loss of head,” and consequent error of the indication due to such 
*‘current.” I apprehend that the loss under ordinary circumstances must 
be very small indeed. P 


London, July 27th, 1864. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tus Enorneger can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made 


Tun ENGINEER is registered for transmission abroad. 

Letters relating to the adverti t d publishing department of this pape” 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letter® 
and communications to be addressed to the Bditor of TUB ENGINEER, 163 
Strand, London, W.C. 
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PRIVATE BILL PROCEDURE, 

THE session now closing has borne good fruit in respect 
of law reform, and that touching the procedure on private 
bills, and upon which we may now safely count, will earn 
for Colonel Patten, M.P., the thanks of all those interested 
in carrying out public improvements. The frivolous and 
absurd manner in which the time of private bill committees 
in both Houses is often occupied has become a reproach, 
not less for the great risk of miscarriage by delay, and the 
great cost incurred, than from the violence which every one 
can feel is thus done to Parliamentary dignity. Any one, 
whether in good faith, or with motives having no 
justification in the case in hand, may, under the old system, 
go before a private bill committee and weary its members, 
and add untold sums to the costs of the case in hand, by 
setting * the most far-fetched and imaginary objections. 
Colonel Patten (and the House in negativing a motion 
for adjournment, supported by Lord Palmerston, showed 
themselves with him) wishes to first sift the facts from the 
merits of the case to be embodied in a private bill. This 
in itself may not be so easy, or, as Sir Morton Peto said, 
it may even be impossible, but it will certainly be far easier 
to arrive at both under a hearing by referees who can ask 
their own questions, and extract explicit answers, than 
under the present mode of holding committeemen as 
bound to listen toeverything brought before them. It was 
natural that Colonel Patten should have wished one of his 
referees to be an engineer, but it of course came out that 
10 first-class man in the profession could be had for such 
business, and, as Sir John Shelley said, no reference toa 
military engineer would give satisfaction if extended to 
any subject beyond his special province. 

it must occasionally occur to a certain order of minds to 
ask why any parliamentary inquiry is necessary before a 
body of capitalists are permitted to make, say, a railway. 
Ninety-nine people out of a hundred, probably, would a 
in terms which would be nearly equivalent to saying that 
Parliament is the great guardian of everybody and every- 
thing, and that it would be out of the question to move in 
a public matter until Parliament had gone through the 
whole case and found it to be genuine. But what isa 
genuine case? Keeping to the supposed railway bill, upon 
what evidence should it be allowed to pass? What is the 
test of the necessity for a new railway? Does it not, upon 
exalmination, come to this, that any railway which is 
reasonably likely to pay is a public necessity ? Now, who 
can best decide this question, a Parliamentary committee 
or capitalists ?. Sir Morton Peto, in the debate the other 
evening, gave a very good and comprehensive definition of 
a “capitalist,” describing. him as “one who had sufficient 
means to carry out what he undertook to do.” Supposing 
that a bill is promoted by parties whose means, upon 

inquiry, are found to be ample, can they not be trusted to 
choose and act upon schemes likely to repay them for their 
risk with a fair sum for the use of their money? The very fact 
of a sufficient return upon their investment is, in itself, a 
proof that their undertaking ought to have been carried out; 
unless, of course, it could be shown that a much better 
scheme for the same purpose might have been adopted. 
But, with the certainty that others were as free as them- 





pe of route had better be encouraged than opposed. 
Where a proposed line, although intended to compete with 
an existing line, can show advantages of its own, it should 
at least be carried out without opposition. Such was the 
case of the Great Eastern coal line from March to Askerne, 
the advantages of which were fully proved in committee, 
so fully, indeed, that the chairman thought it would 
be unfair to expose the Great Northern to the competition 
to result from such advantages. In other words the public, 
as well as the Great Eastern proprietors, are to be denied 
important advantages in order that the Great Northern 
shareholders may be spared a possible loss. 

As for lines projected for purposes of annoyance alone 
they could, we think, be singled out and rejected without 
the great cost and delay to which good as well as bad 
schemes are now subjected. The mere precaution of com- 
pelling promoters and opponents to state their case in 
writing would save all parties an immense cost. The case 
once in the hands of parliamentary referees, could then be 
gone through ina much shorter time than at present when 
any amount of evidence may be unexpectedly introduced. 
Although we have raised the question of the necessity of 
parliamentary inquiry into the facts and merits of schemes 
for new works, we would not recommend its abolition. 
But, by a consideration of the whole question from an ex- 
treme point of view, it may be more readily seen how much 
of the past cumbrous and costly system may be dispensed 
with. That Colonel Patten’s mode of dealing with private 
bills, a mode likely to soon become law, will effect a great 
reform, there can be but little doubt. 


STEAM FIRE ENGINES. 

MECHANICAL engineers have for some time looked with 
interest upon steam fire engines as presenting the most 
powerful combination of engine and boiler, when their 
total weight is considered. A large locomotive engine, 
weighing 35 tons, has been known to work, for a 
short time, at the rate of 1,000-horse power, equal to 
nearly 14-horse power for each 112 lb. of its weight. 
But no locomotive of one-tenth the weight, say 3} tons, 
could, upon the usual system, be made to work up 
to 100-horse power. The steam fire engines, however, of 
32 cwt., are now worked up to 32-horse power, a result 
probably not yet attained in any other application of the 
steam engine. It is no doubt probable that the fire 
engines are too light for great durability if worked con- 
stantly, but their work is only occasional, and it is even 
preferable to incur a somewhat increased cost for repairs 
than to add more weight than is necessary to enable the 
engine to do its work properly. 

The engine with which Messrs. Shand, Mason, and Co. 
obtained the gold medal and 500 guilder prize, on the 12th 
instant, at Middleburg, Holland, weighed 32 ewt., and had 
a single 7in. steam cylinder, with a stroke of piston of 8in. 
Before it went out from their works the makers subjected 
this engine to a series of careful experiments as to its 
power, and took a number of diagrams with Richards’ 
Indicator, the only one properly applicable at 165 revolu- 
tions per minute. In one instance, with steam of 145 lb. 
per square inch, a water pressure under a 1 lin. jet of 125 1b. 
per square inch, and at 165 revolutions per minute, an 
average effective pressure of 128°15 1b. per square inch was 
maintained upon the piston, with 541b. back pressure, 
which can hardly be reckoned large. In this case 321 
indicated horse-power were exerted, or 1-horse power for 
each hundredweight of the engine. In working at its 
full power through a liin. jet the engine might 
be counted upon to throw 300 gallons per minute, 
and, indeed, it threw an average of 265 gallons per 
minute into a hood d0ft. distant from the branch pipe. 
American makers of steam fire engines, with whom 
English firms have had occasion to compete, are to re- 
member, when comparing these results with their own, 
that the gallons in which our quantities of water are ex- 
pressed are invariably gallons of 10 1b. of water, whereas 
the United States gallon is our old wine gallon of 231 cubic 
inches, or almost exactly 8! lb. of water. The gallon in 
use in New York is 8 lb. of water only, and 300 imperial 
gallons correspond to 375 of these. Now, under a resist- 
ance of 125 1b. per square inch, equal to thatof a column of 
water 287ft. 6in. high, the work done by the pump in forcing 
out 300 gallons of water per minute would be 

300 x 10 x 287°5 

33,000 
or 26-14-horse power, showing, upon this estimate, 19 per 
cent. loss between the steam expended and the work done 
by the pump. For this class of machinery such a result 
must be considered as excellent. It is true that the useful 
work exerted would not approach 26-horse power, but this 
in no way results from the construction of the engine. 
The water is sent out under a resistance which would 
raise it in a reservoir to a height of 287ft. 6in., sup- 
posing there to be no resistance in the passage of 
escape. But as a jet, with the friction in the nozzle, 
and, more especially, against the resistance of the 
air, the water would not, probably, rise to a greater height 
than 160ft., if, indeed, it would rise as high. If we take 
150ft. as the average lift, we have 13°6-horse power in use- 








ful work, or 42 per cent. of the indicated power. No im- 
provement in fire engines can, however, diminish the 
resistance of a jet of water against the air, notwithstanding 
that its exit may be cand lor adopting the best form of 
nozzle, long since ascertained and in use. The engine is to be 
credited with the full water pressure in the air vessel, for it 
is this against which the pumps work ; and this, therefore, 
is an exact measure of the resistance against which the 
water leaves the branch Pipe. We cannot say that the en- 
gine under notice may not have discharged even more than 
300 gallons per minute when in full work, but this is taken 
as a reasonable estimate, and it corresponds to a good 
degree of working efficiency in the machinery. Cornish 

umping engines are thought to do well when the 
oss of power between the steam and the water is only 
10 per cent.; and considering the great difference 
between these and high speed steam fire engines, 
a loss of 19 per cent., or even something more, would 
be nothing to wonder at. A speed of 220ft. per 
minute, which was the highest attained in the trials, is 
nothing for a steam piston, but it is very fast for a water 
piston, intended for effective pumping, notwithstanding 
that the plungers of locomotive pumps, when worked as 
they sometimes are, at the full stroke of the piston, often 
attain a speed of 1,000ft. per minute, and the direct-acting 
air pumps of marine engines are often worked at 420ft. 
and even 500ft. per minute, while in rare cases, as in Mr. 
Bourne’s practice, they have been run at 700ft. per minute. 
In neither of these cases, however, is economy of power of 
especial consequence, but in steam fire engines it is every- 
thing. 

When in full work, with 145 1b. per square inch in the 
boiler, and at 165 revolutions per minute, the maximum 
effective pressure in the cylinder was 1344 1b., the full gross 
pressure being maintained for more than nine-tenths of the 
stroke. ‘Thesteam wasthen cut offby a slight laponthe valve, 
while the exhaust opened apparently at about 97 per cent. 
of the stroke. The fall of pressure was almost instanta- 
neous to, say, 20 lb. above the atmosphere, from which point 
it fell more gradually, approaching to within 24 lb. of the 
atmospheric line at one point on the return stroke, 
the average back pressure being 541b. There was a 
very slight compression for, say, 4 per cent. of the 
return stroke, when, with the least amount of lead, 
the steam rose suddenly. When working against a 
resistance like that of water, with which nothing 
can be counted upon for elasticity, and but little 
momentum, it is necessary, except a heavy fly-wheel be 
used, to work the steam at full stroke, or nearly so. Thus 
there can be but little lap, and the least amount of expan- 
sion, and the exhaust cannot be opened by more than a 
trifle before the end of the stroke. It has been proposed to 
work steam expansively in steam fire engines, but it is 
doubtful whether the saving which might thus be made in 
the boiler would compensate for the increased weight of 
cylinder, fly-wheel, and the moving parts directly connected 
with the piston. It is just possible that something may be 
gained by a further increase of pressure to, say, 200 Ib., and 
it is certain, too, that a higher speed of piston would be 
desirable if no difficulty was found in working the water 
through the pump. A higher pressure, and, especially, a 
higher piston speed, would save a still further amount of 
weight, even when working expansively, 

The prize engine made good work on trial when working 
with 160 1b. steam and at 154 revolutions per minute. ‘The 
maximum cylinder pressure was 1034 1b., and the mean 
97°15 lb, Here, however, the steam was throttled and 
thus wire drawn, the mean pressure being 103 lb. on the 
first tenth of the stroke, 903 lb. at the middle, and 68 Ib. 
only in the last tenth. The whole indicated horse-power 
was 211, and with a jet of ljin. a pressure of 95 1b. was 
maintained in the air vessel. We should have added that 
the back pressure was, in this case, very slight, falling to 
the anaes line during the last fourth of the return 
stroke. 

The Middleburg prize engine exhibits a great improve- 
ment upon earlier examples by the same makers. The 
engine formerly at Watling-street, and now removed to 
Bishopsgate-street Station, weighs 27 cwt. It was made 


| the subject of experiments, in May last, at the works of 


Messrs. Penn and Son, where the greatest horse-power 
developed was 15°36, The boiler pressure was then 100 lb., 
the average in the cylinder (6,9,in. in diameter and 7in. 
stroke) being 75°41b. At 186 revolutions per minute the 
piston worked at the rate of 217ft. The back pressure was 
very great—about 16 1b. per square inch. The engine dis- 
charged 2044 gallons per minute, through a l}in. jet. 
When working through an open branch with no jet the 
engine discharged 200 gallons of water per minute, and 
exerted 9:l-horse power. The boiler pressure was 100 Ib., 
the mean cylinder pressure 55-28 lb., and the back pres- 
sure, at only 150 revolutions, or 175ft. of piston per minute, 
over 8lb. ‘The diagrams in these trials were not taken 
with Richards’, but with Messrs. Penn’s indicator, and they 
show how unsuited is the ordinary instrument to speeds of 
above 150 revolutions per minute. 

Messrs. Shand, Mason, and Co., now have a steam fire 
engine of only 243 cwt. at Watling-street ; and this, with a 
Gti, cylinder, Jin. stroke, and with 145 lb. steam, and at 
156 revolutions, has worked to 18°3 indicated horse-power. 
The diagrams showed comparatively little back pressure, 
although enough to justify further attempts at its removal. 
A perfect steam fire engine diagram should be nearly rect- 
angular, and lie as near to the atmospheric line as possible. 
The best work done by the new engine at Watling-street 
was that of playing a }%in. jet under a water pressure of 
115 1b. per square inch. 

The later examples of English steam fire engine con- 
struction may safely be compared with any made abroad. 
Considering the great difference between the old hand 
engines and those worked by steam, it is creditable to the 
makers of the former that they have directed their efforts, 
with so much readiness, and so muck success, to the latter. 
In the States the construction of steam fire engines is 
wholly in the hands of professed locomotive engine makers, 
who have driven most of the former makers of hand engines 
out of the market. 
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TUBULAR BOILERS. 


Tere is not a question connected with the steam engine or the 
employment of steam power which has not at one time or another 
been made the subject matter for bitter discussion. The value of 
the heating surface of tube flues, in particular, stands forth promi- 
nently, as one of the most fertile sources for the production of this 
kind of argument that has yet been cultivated. We question if two 
men of science who have given any thought to the matter can be 
found at this moment who will agree even on the conditions under 
which the tubular boiler can be worked to the most advantage. As 
to its comparative abstract value, it seems all but hopeless to expect 
an unanimity of opinion. Very many and very elaborate experi- 
ments have been conducted from time to time, but, regarded, in the 
proper light, these experiments impart very little information. As 
a rule, they have been twofold in their object. In the first place, 
they have been instituted to determine the value of flue surface as 
compared with fire-box surface in the same boiler; and, secondly, 
they have now and again been employed to determine the value of 
the tubular as compared with the Cornish or the externally-fired 
boiler. As to the first, it is somewhat remarkable that there are no 
recorded instances of experiments conducted under other than 
abnormal conditions, that is to say, the generator has never been 
employed as generators of the class would be in actual work. As 
to the second, we are at a loss to find an instance wherein precisely 
the same coals, the same stack and draught, and the same water 
supply were employed in each case, and it is yet more difficult still 
to tiud an instance wherein all parties were not previously im- 
pressed with the superiority of one or other class of boiler over that 
with which it has been compared. In spite of the utmost con- 
scientiousness on the part of the experimentalist, such a bias is 
certain to produce results on which it is difficult to place implicit 
reliance 

The truth of the matter is this—apart from its economical value, 
the tubular boiler poasesses certain constructive advantanges which 
have brought it into high favour. No other practical generator— 
by which we mean one moderately cheap and not likely soon to get 
out of order—will bear a moment's comparison with the tubular in 
its powers of making steam, weight for weight, and size for size. 
Lighter boilers may be found of equal power, but they are inevi- 
tably larger; smaller boilers may be found, but they are sure to be 
heavier. And, besides all this, the shape of the tubular boiler of 
the best type is, above all others, that best adapted for a locomotive 
carriage supported on more than one pair of wheels, and intended 
to travel at high speeds. This factin itself is enough to render its 
popularity for railway purposes a thing which needs no further ex- 
planation. Again, for marine purposes, nothing more convenient 
than the retura flue system exists, and without tubes it is not easy 
to carry out this principle of construction with any success. 

Every tube flue has three purposes to fulfil at least. Occasionally 
it may have to perform a fourth, to which we shall refer further on. 
The first is to permit the passage of its own proportions of the pro- 
ducts of combustion from the furnace to the chimney. The second, 
to transmit through its walls the greatest allowable quantity of the 
heat of these products to the water; and the third purpose is, 
under the given conditions, to fulfil its duties better and more 
economically than any other device. We shall consider the last 
first, because it is impossible to pat a flue to work until it is made, 
and on its material a great deal of its value will ultimately depend. 
The first tubes used appear to have been of copper. The tubular 
boiler proper was employed in France before it came into favour, 
even in the idea, here. ‘The first instance of its actual use on record 
appears to have occurred in the case of two of Stephenson’s loco- 
motive engines, fitted in 1828 with the tubular boilers by M. Mare 
Seguin, engineer of the St. Etienne Railway. Stephenson used 
copper flues in the first instance in the “ Rocket.” Shortly after- 
wards their use became habitual in America, especially for wood- 
burning engines, and they are used in that country still, although 
rarely. Now copper appears at first sight to be a very excellent 
material for flue tubes. It can be easily drawn into pipes; hard 
solder may be employed to make up the joints ; its ductility is such 
that the tube expands under the action of the ferrules in the tube 
plates, and is, therefore, very easily fitted into place without any 
necessity for nice workmanship; and, above all, the metal is one of 
the best conductors of heat known, the relative thermal resistance of 
iron and copper b ing as 96 to 40. No wonder, therefore, that the 
use of copper flues was habitual for some time after the railway 
system, as applied to the conveyance of passengers, came into opera- 
tion. But with the good qualities that we have named all that is 
good about copper tubes begins and ends, and very little practice 
proved that the particles of flying coke cut them up so rapidly that 
they required continual replacement at a very heavy expense. It is 
well to bear in mind, therefore, that copper, theoretically the best, 
is practically the worst material ever used to make tubular flues. 
After the failure of copper, brass was introduced, in 1833, as a 
material for locomotive flues, on the Liverpool and Manchester 
Railway—as far as we can learn, at the suggestion of Mr. Dixon, 
then resident engineer of that line. The copper flues lasted, on an 
average, three months—tbe brass two years at least. Brass pos- 
sesses many of the constructive advantages of copper, while its 
superior hardness imparts to it the quality of permanence so desi- 
rable. Hundreds of tons of brass tubes are used, therefore, yearly, for 
locomotive purposes. lron tubes, though rather more difficult to 
set, apparently remain tight longer, and are 4s a rule more durable 
than brass; they are a great deal cheaper as well, and in conse- 
quence they are extensively used; indeed, it is questionable if they 
may not one day turn brass out of the market. Thus we see that 
either iron or brass are better calculated to answer the third great 
purpose of » flue than any other material. Steel may yet play an 
important part, of course; but, in the absence of extended experi- 
ence in the use of steel flues, it would be premature to speak 
positively as to their value. 

The second great purpose to be fulfilled by a flue is the transmis- 
sion of heat to the water with which, in common parlance, it is in 
contact. It may be said that this is really the first object ; but such 
is not the fact, because it is impossible that the tube should have any 
heat to transmit, unless the products of combustion can pass freely 
through it in the first instance; and the neglect of the principle in- 
volved in this statement has been the cause, time and again, of great 
disappoiutment. We can state, without hesitation, that he material 
of which a flue is composed does not practically exert ihe smallest 
influence on its evaporative powers. It is true that both brass and 
copper are very much better conductors of caloric tban iron. Yet 
iron flues are quite as efficient and as economical, in all that con- 
cerns the use of fuel, as either the one or the other of the dearer 
metals we have named. Why this should be so has excited a great 
deal of unnecessary and useless speculation. In point of fact, the 
water within a tubular boiler is never in contact with the metal of 
the tube. The same holds true of tho heated gases. A coating of 
deposit of greater or lesser thickness collects after the first few days 
of the active life of a new boiler on the exterior of the flues, and a 
coating of soot forms within. The conducting powers of these two 
substances really measure the calorificent value of the tube. When 
experiments are conducted in the laboratory on this subject the 
metallic surfaces are all kept clean, perhaps bright. Could tue flues 
of a locomotive be kept bright also, there is no doubt that the results 
obtained in the laboratory would be verified in practice. Thus we 
tind that, during the first few days, a brass-flued boiler always 
makes more steam than one the flues of which are of iron. With 
the appearance of a little deposit this superiority becomes evanes- 
cent. Deposit is one of the most perfect non-conductors of heat 
in existence, and, so greatly does it obstruct the passage of caloric, 
taut the difference between the relative values of copper and iron is as 

nothing when compared with the relative values of iron, and 
copper, and deposit, as conductors. While each tube is enveloped 
in a second strongly adherent to it, and formed of lime and clay, it 
is a matter of very little consequence of what the tube itself is made. 
Even with surface cond tion, it is i ible, practically impos- 





sible, to keep the inside of a boiler clean. " If there is not sulphate of 
lime, there is certain to be oxideof iron arising from thedecay and cor- 





rosion of the plates. No laboratory experiments have yet been under- 
taken to determine the relative value of encrusted flues of different 
metals; simply, we presume, because it was evident beforehand 
that no appreciable difference would be found to exist. To put the 
fact in the simplest light, it is the deposit which directly imparts 
heat to the water with which it, and not the tube, is in contact. All 
that the metal of the flue can possibly do is involved in the trans- 
mission of caloric to the deposit in the first instance. 

We have stated that a great number of experiments have been 
undertaken to determine the relative value of tube and fire-box 
surface. The results of these have been presented to the world as 
conclusive. Yet they are, one and all, untrustworthy, and toa cer- 
tain extent fallacious. In 1830 Stephenson took the top off a loco- 
motive boiler; a tube plate separated the water in the fire-box shell 
from that in the barrel of the boiler. A fire was lit in the box, and 
the results obtained went to show that one foot of fire-box was 
equivalent to three of tube surface. In 1840 Mr. Dewrance per- 
formed the same experiment with a difference. He divided a small 
tubular boiler into seven distinct compartments, the first being fire- 
box, the second 6in. of tube, and the remaining five a foot each of 
tube. From this experiment it was deducted that the first Gin. of 
tube were equal, square foot for square foot, to the fire-box sur- 
face; the second compartment was about one-third as effective; 
and, for the rest, Mr. Dewrance stated t .at the evaporation was so 
small as to be practically useless. Mr. Wye Williams, not many 
years ago, fitted up a tube 5ft. long and 3in. in diameter in his labo- 
ratory. This tube passed through a vessel divided into five com- 
partments, each Ift. long; the heat was applied by means of a ring 
of gas jets fitted in one end of the tube, turned down at right 
angles. The temperature of the waste heat was said to have been 
800 deg., yet the boiling point was never once reached in the com- 
partment furthest from the source of heat. Not one of these expe- 
riments possesses much in common with the conditions under which 
a tube works in a locomotive bviler, simply because the influence of 
the blast in the chimney has invariably been neglected. The caloric 
to be derived by conduction from heated air is very trifling, because 
hot air parts with caloric with great reluctance. With true flame 
the case is altogether different; the most intense heats known in 
the arts are the result of flame. The blow pipe, the lime light, nay, 
even the combustion of gas ina common paraffin lamp, are illustra- 
tions of the truth of this proposition. No one ever attempted 
with success to fuze platinum, or decompose the diamond, with a 
jet of heated air; flame has alone proved equal to the task. It is 
certain that water takes up heat very slowly from a gas unless in 
actual contact witb it, and the absolute quantity of caloric which 
will penetrate a metal plate apparently varies nearly as the cube of 
the intensity of the sensible heat. Why this should be so we know 
not; and the entire problem has been very much overlooked by 
experimentalists. The relative calorific value, then, of flame is 
transcenJent as compared with hot air; and, this indisputable fact 
once admitted, there is no longer any difficulty in seeing wherein 
Stephenson’s, Dewrance’s, and Wye Williams’ experiments were 
defective. The belief obtained then, as it does now, that flame 
would not enter a small tube. The inventor of a safety lamp, 
depending on this principle for its success, was not likely to dispute 
the question, especially with the example of the Davy lamp—a far 
more perfect invention—before his eyes. We are told nothing of a 
forced draught in Mr. Dewrance’s experiments, and, from the 
nature of those conducted by Mr. Williams, it is simply impossible 
that flame could enter the tube he used. In the case of a locomotive 
burning coal, or even a gaseous coke, there is no doubt whatever 
that, with a powerful blast, flame does traverse the tubes in whole 
or in part of their length, the distance depending on their diameter, 
and the force of the draught. As a datum from which deductions 
may be drawn, we may state that flame—true bright flame—will 
traverse a tube 24in. diameter and 6ft. long at each stroke of the 
piston; and we feel very little doubt that in coal-burning engines 
the tube surface invariably posseses a higher economic value, in 
proportion to the fire-box, than when coke is burned. We said 
there was a fourth purpose which the tube flue might fulfil ; aud it 
is involved in permitting the combustion of gas, and the conse- 
quent production of, flame, to go on within it. Certainly it is some- 
what remarkable that, while Mr. Williams could not make water 
boil by means of air heated to 800 deg., steam of half the same tem- 
perature will, if conveyed through a worm, cause water to boil 
freely in an open vessel. It is known that locomotives, with long 
flues of small diameter, are unable to make steam without a tre- 
mendous blast. ‘The cause has been sought in the friction of the air 
against the sides of the pipes. Doubtless, there is a certain amount 
of truth in this, but not all the truth. Flame will not enter a very 
small tube very far, except under strong compulsion, and there 1s 
little doubt that in such cases the value of the tube surface falls off 
so much, in consequence of the absence of flame within them, that 
the evaporative powers of the boiler suffer considerably. A great 
number of smail tubes are never so efficient individually as a 
smaller number of large ones. As to the relative durability, 
absence of priming, and efficacy, the over-flued boiler will bear no 
comparison with its rival. 

The first great purpose of a flue is the conveyance of the products 
of combustion to the smoke box. The concluding sentences of the 
last paragraph state nearly all that can be said on this branch of the 


| subject, The proportion which the calorimeter of a boiler—in 


other words, the area of its flues or tubes—should bear to the area 
of grate bar, is a question of considerable importance. In the case 
of the locomotive, it is intimately connected with the position of the 
blast pipe, its area, and the mode in which it is fitted. In the 
marine boiler the cubic contents of the furnace, the power of the 
draught, the quantity of the coals, &c., all exercise a considerable 
influence.—Mechanics’ Magazine, 





LETTERS TO THE EDITOR. 


(We do net hold ourselves responsible for the opinions of our 
Correspondents.) 





THE HISTORY OF STEAM NAVIGATION, 


Sir,—In the few remarks I sent you, regarding the introduction 
of steam navigation, which you were kind enough to publish in 
Tus Enainesr of Ist inst., 1 considered that 1 had stated nothing 
but the plainest facts, and am now much surprised to find that they 
are met with such fierce opposition, and treated in such an unworthy 
mauner as to be termed “ uncandid accounts "—" tending to mis- 
lead,” by your correspondent Mr, J, C. Dyer, in his letter in Tue 
Eneineer of 22ud inst. 

Allow me to state that the sole reason for my intruding in this 
matter was a desire to see a little more justice and respect shown to 
one who was among the first—if not the very first—who had shown 
to the world the power of steam, usefully applied for the purposes of 
navigation. 

The article which you published on June 17th was entitled 
“Notes on the Introduction of Steam Navigation,” “ by Joseph 
Che,borough Dyer, Esq., of Manchester.” From such an introduc- 
tion one was naturally led to think that the “ notes” would contain 
a lengthened statement of the most important transactions that had 
taken place up to the time Mr, Fulton came upon the scene with the 
“Claremont,” without looking for “a life of Fulton,” or any 
of the other claimants in the race for the prize for steam naviga- 
tion. 

Looking at it in this light, and knowing well what Symington 
had done, I was very much struck with the manner in which Mr, 


Dyer treated the subject, in allowing such a small “ note” to the | 


man who, without doubt, was the first who ever turned the power 


of steam to real account for the moving of vessels. And, although | 


Mr. Dyer treats my letter in the manner he has done, I have thus 
come forward again to ask for more light on the subject, as his last 
letter leaves us quite as much “in the 


| Mr. Dyer seems to blame me for not quoting him fairly in his 
“notes,” and supplies us with the proper information in his last 
letter thus—“ And in ~~ paper, further on, the several plans for 
propelling boats, which Mr. Fulton had tried, are distinctly men- 
tioned—namely, 1, the chain float ; 2, the duck’s foot; 3, the screw 
or fan; and, 4, the paddle wheels.” All these plans Mr. Dyer now 
says, “Mr, Fulton had tried”—but what of his trials? This is 
what we would like to know, and really hope, if the author of the 
“ notes” can give us no more on the subject, that you, who are now 
in possession of “ the specification at large of Mr. Fulton's p-tents,” 
will be able to throw some light on the movements of Mr. Fulton’s 
buat, and the results of his experiments on the Thames prior to his 
haviug sailed in Symington’s boat. 

From what I said in my former letter, regarding Fulton having 
sailed with Symington, and obtained what information he could 
avail himself of, Mr. Dyer had no cause for denouncing this part of 
the subject in the language he uses; for, in my letter, 1 do 
not say that Fulton ‘obtained thereby all the information,” 
but only that such experiments must have had “a very decided 
effect on Fulton’s mind.” And who is the man that would say other- 
wise? In the present state of affairs, with no knowledge whatever 
either from the first or second letter by Mr. Dyer, or from any other 
source, of Fulton up to the time we are speaking of, having 
actually constructed a boat or vessel and made it move by steam. 

We certainly hear of him having tried the “‘ chain-float,” “ duck’s 
foot,” &c., but what were they tried on, aud what was the amount 
of success? Until we hear this, and until it eclipses Symington’s 
doings, Symington will ever stand the foremost man as an original 
inventor, deserving much more notice than the half admission and 
small ** notes” paid tohim by Mr. Dyer. 

Mr. Dyer states that he had before him Symington’s book when 
he wrote his “notes ;” if he refers to that book he will find that I 
say no more of the interview between Symington and Fulton than 
Symington says himself. He does not contradict what Symington 
says, but states that Symington’s doings would repose with more 
dignity if left to rest on the account he gives of himself. This 
appears to be Mr. Dyer’s wish in writing his “notes,” and that no 
“ strings ” shall be struck that does not sound the praise of Mr. 
Fulton. Symington’s book is a publication rarely to be met with, 
and I, therefore, consider myself quite justified in giving the ex- 
tracts from it which I did, that they might appear to those of your 
readers who had no opportunity of seeing the book so that they 
might judge for themselves, 

As the readiest text book at hand, allow me to give an extract 
— “The Imperial Dictionary of Universal Biography as fol- 
ows :— 

“In 1801 Symington was employed by Thomas Lord Dundas, 
Governor of the Forth and Clyde Canal Company, to make experi- 
ments in steam navigation on that canal. In the course of the 
same year he contrived the adaptation of Watt’s rotative steam- 
engine to drive a paddle wheel by means of a crank, and he pa- 
tented that invention in October, 1801; in March, 1802, it was put 
in practice with complete success in a vessel called the Charlotte 
Dundas ; and this was the first practical steam boat, and the parent 
of all steam vessels propelled by paddle wheels. 

“The Duke of Bridgewater having heard of the experiments 
and seen a model of the vessel, at once ordered eight boats on the 
same plan ; but before Symington could execute the order the duke 
died, and about the same time the Forth and Clyde Canal Company 
abandoned the use of steam power through fear to the banks, so that 
Symington never reaped any profit from his invention.” 

“(Woodcroft’s Sketches of the Origin and Progress of Steam 
Navigation,”) &e. &c. 

Thus the facts are now undisputed that Symington’s boats 
on the canal, and also, as can be proven, on the rivers Forth and 
Carron, “towed” vessels heavily laden, long before we hear of 
Fulton’s boat on the Hudson: 

“ That Fulton travelled widely over England, Scotland, France, 
and Holland, visiting all the noted engineering works in each 
country, and this avowedly to obtain a clear knowledge of what was 
then known on the |several subjects of his pursuits ;” that it will 
also not be denied that Fulton employed Messrs. Boulton and Watt 
to make a steam engine for a boat, which engine reached America 
in 1806; that this boat, the Claremont, only obtained a speed of five 
miles per hour ou the Hudson in 1807; that Fulton was fortunate 
in having such a man for his patron as “ Chancellor Livingston.” 

All these we say are undisputable facts which say much for the 
credit of Robert Fulton as a persevering and intelligent man, but 
where are his claims to priority or originality? He, no doubt, was 
the first to propel a vessel by steam on the American waters years 
after he had sailed with Symington. 

This is about all we can say on the subject as far as we can at 
present see, and will “harp” no more at this time on “the same 
Strings,” so grating to the ears of Mr. J. C. Dyer, until we hear of 
Fulton's actual sailing with his “duck’s-foot,” **chain- float,” “ paddle- 
wheels,” or any other kind of “scheme” prior to 1800. 

Sciennes-street, Edinburgh, 27th July, 1864. Geo. Bertram, 





STEAM FIRE ENGINE TRIALS, 


Sir,—In Tre Encrveer of the 23rd inst. we observe an account 
of the late steam fire engine trials in Holland, together with a tabular 
statement and comparison of the engine exhibited by Messrs. Shand, 
Mason, and Co. and that made by ourselves. Knowing your wish 
to do justice to every one, and also to publish correct and reliable 
information in all engineering matters, we are induced to beg your 
kind permission to allow us to furnish you with full particulars for 
your valuable paper of next week, by which the public will have 
afforded to them a chance of judging the relative merits of both 
engines, and of the trials to which they have been submitted. 

Not having received a copy of the official report of the jury 
(which is not yet made public) as you will see by the enclosed letter, 
dated 25th inst., we are unable to send until next week, when we 
trust you will kindly afford us room for the correct report of the 
trials, and also of some others of a later date. 

London, July 27, 1864. MERRYWEATHER AND SONS, 

| We have in our possession a translation of a letter from Mr. 
Krecke, referred to in the above letter, corroborating nearly all of 
the facts given in our report.—Eb. E, | 


_ 


Sir,—Referring to your notice of the trials of steam fire engines 
which took place at Middleburg, we thought it would be interesting 
to your readers to know that a trial has since taken place at Rotter- 
dam, which is thus noticed in the Alyemeer Handelsbiad, the leading 
| paper in Holland, of the 20th July :— 

“ Rotterdam, 18th July.—This afternoon a competition trial took 

place of the steam tire eugines of Messrs. Shand, Mason, and Co., 

| and Messrs.Merry weather and Sons, the former well known as first- 

| prize exhibitors at Middleburg. The trial was attended by a large 

assemblage, and the result fully corroborated the justice of the first 
prize awarded at Middleburg.” Suanp, Mason, AND CO. 

London, July 28th, 1864. 











COAL GAS MOTIVE POWER. 


Sin,—Perhaps the following experiment on the explosive force 
of an exploding mixture of coal gas, will be acceptable to many of 
your readers at the present time, 

To ascertain the explosive force of an ordinary coal gas mixture 
on a piston, I placed in a common tin cylinder, 3in, by l4in., a 
mixture of 1 coal gas, 9 of air. I then exploded them by a 
| gas jet, but without allowing the slightest escape of the explosion. 
An average of twelve explusivns gave a pressure of 45 lb. per square 
inch, by au air gauge. ‘Ihe pressure was momentary, but sull of 
much longer duration than the time occupied in the stroke of small 
| engines. Theoretically the pressure should have been about 150 Ib. 
per inch, as there is about 4,000 deg. temperature generated; thus 





dark” as ever, regarding | showing a great loss in an explosive engine. But still, this actual 


what Fulton had done before he sailed the eight miles in Syming- | practical pressure will enable small gas engines to be worked at an 


ton’s boat on the Forth and Clyde Canal. 


economical rate compared with Schiele’s water turbine, mentioned 
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THE ENGINEER. 





75 





2, 





by your correspondent J. J. Birckell. Iu this town we have a 
pressure of 80 'b. water, at a cost of 7d. per 1,000 gals. Now, Mr. 
Editor, you will likely agree with me that this is a fair town’s water- 
pressure and price for medium quantities of water. Now, to give 
out 1l-horse power with this pressure, it would require about 1,100 
gals. of water per hour, costing about 8d. per hour per horse. An 
explosive coal gas engine should not use more than 50ft. of gas per 
hour, which I find by an engine without electricity being used to 
ignite; the cost of gas being 3s. 6d. per thousand, therefore the cost 
per horse-power per hour is only 2d.—not an extravagant price for 
a small engine. In my own opinion, from the attention I have 
paid to the subject, I consider the method of using the direct ex- 
plosive pressure most wasteful. It is like the first, or Newcomen 
engine, to our present engines. I am busy with an engine by which 
I expect to obtain a much higher degree of efficiency, only costing 
for gas 1d. per horse per hour. When completed, I shall be happy 
to forward to the Eneineer diagrams of its working. 

12, King--treet, South Shields, James Rosson. 

July 25th, 1864, 
[ Mr. Robson appears to forget that the town’s water is used after 


E 


passing through the turbine.—Eb., E. 


NOTES FROM NEW SOUTH WALES. 

WE have advices from New South Wales to May 2ist. A branch 
railway from East Maitland to Morpeth was opened for traffic by the 
Minister for Works on Monday, the 2ud of May. It was determined 
at a meeting of the inhabitants of Morpeth, chiefly in consequence 
of the distress prevailing in the district, not to celebrate the event 
with any kind of public demonstration. Although some years ago 
very zealous and persevering efiorts were made by the —— 
people fur the construction of the line by private enterprise—efforts 
which were, however, completely frustrated by the inconsistent 
course pursued by the Legislative Assembly—a comparatively small 
amount of interest appeared to be taken by the inhabitants generally 
in the starting of the first train upon their railway. This may, 
perhaps, to some extent be accounted for by the succession of diffi- 
culiies and mishaps which attended the carrying out of the work, 
and which even followed it down to the day of opening, for, by an 
unfortunate mistake, the Minister of Works was absent from an 
entertainment got up as a compliment to him on the occasion of the 
opening of the line. The Morpeth Railway commences at the new 
East Maitland station opposite the Pitnacree Road, and, after a sharp 
curve of twenty-one chains radius, proceeds in an almost straight 
course between the Hunter river and the Morpeth-road, portions of 
which had to be diverted. The country being extremely level, the 
excavations have been light, the deepest cutting being only 13ft. in 
depth. ‘There are six timber bridges on the line, the longest of 
which has seven 17ft. openings. The exact length of the railway is 
two miies 47 chains, and its total cost £27,500. The first vote for 
the work was £20,000 ; which was the original estimate, based upon 
the offer of the owners of land to give what would be required for the 
line. Excepting with regard to Mr Close, sen., those offers were 
subsequently withdrawn, ana the land was purchased by the Govern- 
ment at a valuation; the consequence of which was that a further 
sum of £7,500 had to be voted last session for the completion of the 
work ; of this amount upwards of £4,000 was spent in the purchase 
of land. A suitable and commodivous building has been erected for 
the new East Maitland station at the junction; but for the station at 
Morpeth the materials of the old East Maitland station have been 
used. ‘The works were carried out under the supervision of Mr. 
Wade, resident engineer, who has been complimented by the Morpeth 
people for the substantial manner in which the line has been con- 
structed. The line terminates nearly opposite the Queen’s Wharf, 
and about half a mile higher up the river than the wharfs of the two 
steam companies. It was originally intended to connect these with 
the railway ; but the price asked for the land was so high as to pre- 
sent difiiculties in the way of the extension of the line. Should 
more reasonable prices be offered, and should the traffic on the new 
line be such as to justify the expenditure, the Government may be 
induced to bring down an estimate for the continuation of the rail- 
way. In the meantime, however, coal shoots are to be erected at the 
Queen’s Wharf, to be connected with the railway; desigus for these 
works are being prepared by the engineer for harbours, and tenders 
will shortly be called for them. 

The eleven contracts now in hand for the extension of the three 
trunk lines of railway into the interior are progressing favourably, 
although the unprecedented continuance of wet weather during the 
last turee months has greatly impeded operations. One of the con- 
tractors states that he has not been able to do more than a month’s 
work on his line this year. On the Western extension, contract No. 1 
is steadily advancing towards completion. ‘The first embankment is 
nearly finished, and the timber viaduct on Emu Plains, which is up- 
wards of 1,000ft. in lengtu, requires only a few sleepers to complete 
this very substantial structure. ‘The second embankment will take 
from three to four months to finish ; it contains about 200,0v0 cubic 
yards, and is beig topped up from the land slip in the sixth cutting, 
which, although it is veing rapidly pushed on with, will take from 
six to eight months to remove. ‘The wooden bridge in the second 
embankment is finished. Knapsack Gully viaduct is progressing 
satisfactorily. The staging is built to a height of 130ft., and is 
neurly finished across the whole width of the gully: this staging con- 
sists of large timbers, the horizontal beams being squared and the 
uprights of round timber; the braces are flattened on one side, and 
tue whole structure is well strapped and bolted together. Un the 
top of the staging there are two travelling cranes, which are made to 
travel from one side of the gully to the other. One of the cranes is 
24ft. high, and of immense streugth; it was built by the contractor 
to save 24tt. of staging across the whole width of the gully. The 
centres are very strong, and are built to the satisfaction of the engi- 
heer; one of the centres is ready to receive the archstones, and the 
second will be finished in five or six days. There is a great quantity 
of stone already turned for the arches, and the coutractor expects tu 
finish the bridge in six months. On the zig-zag, the cuttings, 
which are through very hard rock, will be finished in four or five 
months. On contract No. 3 the works are being satisfactorily 
carried on; a number of cuttings and embankments are finished, and 
several stone culverts are in. It is contidently expected that the 
works on this contract will be finished within the specitied time. 
Both of the above contracts are being carried out by Mr. Watkins. 
On the Southern extension, contract No. 1, which is being carried 
out by Messrs. Murnin and Brown, is in a very forward state. The 
superstructure of the viaduct at Stonequarry Creek is being proceeded 
with, and the tunnel is nearly finished. It is expected that the line 
will be ready for tbe ballasting in three or four months. Upon con- 
tract No. 2, which is being carried out by Messrs. Larkin and Wake- 
ford, the works are very nearly finished, Contract No. 3, which is 
in the bands of the same contractors (having been thrown up by 
Messrs. Randle and Gibbons), is now progressing favourably. The 
works were delayed for some time white machinery was being made 
for the purpose of facilitating the excavation in the heavy cuttings. 
Four steam cranes aud two locomotive engines have been made, and 
are now at work; also a brick machine, which it is expected will 
turn out about 20,000 bricks a day. All the ironwork for the wagons 
has been made at the Fitzroy Mines, which are close to the termina- 
Uon of this contract. ‘There are about 30 culverts in the contract, 
of which eigut or nine only remain to be put in; the two largest of 
the culverts are 10ft. in diameter. ‘The cuttings, all of which are 
being proceeded with, are extremely heavy; one of them will be 
‘oft. in depth, and about fifteen chains in length, the excavation 
being through solid reck On contract No. 4, which has also been 
undertaken vy Messrs. Larkin and Wakeford, the heaviest of the 
Works are well advanced. A wagon road is now carried through the 
Gibraltar Mountain tunnel—a length of 572 yards—and preparations 
are being made for lining it with brick. “A locometive has been 
ordered trom England and is on the way out, intended for carrying 
the debris out of the tunnel. The contracts now taken are only for the 
formation ; and in the event of Messrs. Larkin and Wakeford obtaining 
the contracts for laying the permanent way on the lines they are 





forming, the railway might be completed and ready for use as far as 
the iron mines at Mittagong in about fifteen months from this date. 
Messrs. Murnin and Brown are associated with Messrs. Larkin and 
Wakeford in carrying out contracts No. 3 and 4. On contract No. 5, 
which was taken by Messrs. Williams and Co, three of the bridges 
are completed, and most of the brick culverts are in. The viaduct 
across Wingecarribee Creek, which will be about a quarter of a mile 
in length, is the most heavy work on this length; half of the piles 
are driven, and a portion of the top is on; the fencing of the line is 
also well advanced. On contract No. 6, which is being carried out 
by Messrs. Foster and Roberts, all the culverts have been started, 
and a fair amount of progress has been made with the earth- 
works. On the Northern extension, contract No. 1, which, on 
the failure of Messrs. Randle and Gibbons, was transferred 
to Messrs. Macnamara and Edwards, is well advanced. Some of the 
heavier cuttings are nearly through; two of the largest culverts— 
one of 8ft. and the other oft.—are finished, and the others are in a 
forward state. The contract time will expire in August next, and 
the contractors expect to get their work done within a month after 
that date. On contract No. 2, which is being carried out by Messrs. 
Blunt and Co., nearly the whole uf the earthworks are finished, 
excepting one rock cutting, crossing the Great Northern-road near 
the Chain of Ponds. In consequence of the recent heavy floods, 
some additional bridges on this portion of the line have been deter- 
mined on. The works for the erection of a tubular girder bridge 
across the Nepean, at Penrith, are proceeding rather slowly. One of 
the stone piers is built several feet above the level of the water, and 
the cofferdam is being fixed for putting in another pier. By the 
late mail intelligence was received that the iron plates for the first 
span had been shipped. They will arrive long before the piers are 
ready for them. The works on the branch railway from Blacktown 
to Windsor and Richmond are now nearly completed. ‘The rails are 
all on the ground, and the ballasting of the pa of the line 
beyond South Creek is in progress, the whole of the ballast for the 
line being obtained from Richmond Common. A light locomotive, 
made in England especially for this railway, is used for the convey- 
ance of the ballast. ‘The station buildings at Windsor and Richmond 
have beeu contracted for and are in hand. In two or three months’ 
time it is expected that the line will be ready for use. 

We turn now to general matters:—The principal public work in 
progress at Newcastle is the extension of the wharf. The whole of 
the piles for the additional length of 100ft. are driven in place, and 
the cap—pieces fitted. Upwards of 4,5v0ft. of planking are laid. 
Towards the construction of a northern breakwater upwards of 1000 
tons have been deposited during the past month, to form an embank- 
ment, upon which rails will be laid. ‘The harbour works at Wollon- 
gong are at present at astand-still. The contractor, Mr. Wadsworth, 
has thrown up the work, in consequence of the loss he sustained from 
the damage caused by the late heavy gales. Fresh tenders are now 
called for the completion of the works at present determined on. 
The harbour improvements at Kiama are also suspended ; no eligible 
offer for completing the work having been received, although the 
Government twice advertised for tenders. The breakwater at the 
entrance to the Clarence River is making progress, but the work has 
lately been stopped for several days together by the heavy seas 
washing continually over the breakwater. This is now carried for a 
length of 550ft., and is at the end 36ft. in height; its width at the 
base is over 100ft.; at the level of the rails it is 15ft. in width. The 
work is very substantial, and has offered successful resistance to 
some very heavy storms, said to have been the severest ever 
experienced in thedistrict. The stones of which the breakwater is com- 
posed range as high as thirteen tons, but they average five tons each. 
The quarry is about 600 yards from the works, and presents a face 
of 500ft. in length by 30ft. in depth ; the stone obtained from it is a 
blue sandstone, very hard. 1t can be obtained in masses of almost 
any size, and is admirably adapted for the purpose for which it is 
used. In addition to the breakwater, a dyke for the protection of 
the river banks is in course of formation ; it is now 650ft, in length, 
and advances at the rate of about 10ft. per day. It is formed of 
materials similar to, but lighter than those used in the breakwater, 
as it is not exposed to the action of the sea. 


MANCHESTER BOILER ASSOCIATION. 


Tue last ordinary monthly meeting of the executive,committee of 
this association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, July 26th, 1864, William Fairbairn, Esq., 
C.E., F.R.S., in the chair, when Mr. L. E. Fletcher, chief engineer, 
presented bis report, of which the following is an abstract :— 

During the last aonth 218 engines have been examined, and 327 
boilers, 14 of the latter being examined specially, and 6 of them 
tested with hydraulic pressure. Of the boiler examinations, 259 
have been external, 11 internal, and 57 thorough. In the boilers 
examined, 173 defects have been discovered, 3 of them being dan- 
gerous. Details of these will be found in the following 

TABULAR STATEMENT OF DEFECTS, OMISSIONS, ETC., MET WITH IN THE 

BOILERS EXAMINED FROM JUNE 25TH TO JULY 22ND, 1864, INCLUSIVE. 


























Number of cases met witb, 
DESCRIPTION. 2 - 
Dangerous, | Ordinary. | Total. 
Defects in Boiler. 
Furnaces out of shape., .. «+ «+ «« ee 5 5 
Fracture .. ce oo ce oc of cs eo 1 4 5 
Blistered plates... ae oe ee oe oe os 6 6 
Corrosion—Intermal .. .. ss os «+ oo 5 5 
~ External .. «2 «2 os ee lu 10 
Grooving—Internal .. «s «+. « «+ sé 4 4 
9 External oe oe oe ee . ee 
Totai number of defects in boiler 1 | 34 85 
Defective Fittings. 
Feed apparatus out of order .. .. - 1 | oe 1 
Water gauges - oo 0e ee 8 8 
Biow-outapparatus ,, eo ee oe 16 16 
Fusible plugs ” eo ee os ee ee 
Safety vaives ‘ oe 08 6s ‘ 3 3 
Pressure gauges ee eo ce es ° 4 4 
Total number of defective fittings 1 $1 32 
Omissions. 
Beilers without glass water gauges .. .. os 3 3 
eo aa GAUGES.. oe oe ie ee Pa 
- low-out apparatus .. ° 51 61 
2 feed back-pressure valves oo 50 50 
Total number of omissions} oe 104 104 
Cases of over pressure .. .. os os os 1 1 
Cases of deficiency of water... .. «. «. 0 1 1 
Gross total .. 3 | we | i 











No. 17 explosion occurred during last month, but as the investi- 
gation into all the cir t ce ted with it was not com- 
pleted when the last monthly report was issued, its consideration 
was postponed till the present occasion, and may now be entered 
upon. 

Much as has already been stated in these reports as to the 
treacherous character of externally-fired boilers, and the danger 
attendant upon their use, yet another fatal explosion of one of this 
class has to be recorded, which occurred, on this occasion, to a 
boiler under the inspection of this association. By this explosion 
three persons were killed and two others ivjured, one of them very 
seriously ; while its occurrence only corroborates the views already 
expressed, and shows the necessity of the warnings which have 
been given. 

The boiler in question was the centre one of a series of three, 
working at a colliery, all of them being of plain cylindrical egg- 
ended construction, externally-fired, and each set with a flash flue. 





The length of the boiler was 37ft., its diameter 6ft. 6in., and the 





thickuess of the plates from three-eighths to seven-sixteenths of an 
inch; while the safety valve was loaded to a pressure of 40 Ib. per 
square inch, which was by no means excessive for a boiler of 
such dimensions. It rent, as isso usual in these cases, through 
the line of rivet holes at one of the transverse seams, starting, 
in the first instance, at the bottom, and then running round 
the entire shell, and thus ousting it into two pieces. In this 
instance the rupture occurred about mid-way in the length of the 
boiler, the firing end containing five widths ur belts of plate, and being 
about 17ft. Gin. long, and the chi y end taining six widths 
of plate, and being about 19ft. Gin. long. These portions of the boiler 
flew in opposite directions, the firing end to a distance of about 170 
yards from its original seat, and the chimney end about 130 
or upwards of one-sixth of a mile apart. In addition to this, the 
two sister boilers were dislodged, and one of them thrown toa 
distance of ,nearly thirty yards, while the chimney was knocked 
down, the boiler shed demolished, and the engine house unroofed. 
One of these boilers was at work with its steam up at the time, and 
that it escaped explosion under the treatment it received is sur- 
prising; while the fact of its having been thrown over as it was, 
clearly shows how it is that the explosion of one such boiler so 
frequently leads to that of all those surrounding it. 


The greater portion of the water with which the exploded boiler 
was fed, was drawn from the workings of the pit, and was of a 
sedimentary character; while it was pumped into the boiler cold, 
and, in addition, the firing appears to have been severe. These are 
trying conditions for an extervally-fired boiler, and it is not, therefore, 
surprising that the seams of rivets over the fire gave way repeatedly ; 
indeed, such frequent repair was needed, that as much as £200, as 
the proprietor stated at the inquest, had been expended in conse- 
quence on two of the boilers, though only three years old, the third 
one being new, and not as yet set to work. Only a few months ago 
the exploded boiler had been newly bottomed at the furnace end for 
about half its length, five of the belts or widths of plate at the part 
over the fire having been renewed, and it was where the new work 
joined on to the old that the rent commenced ; the rent running from 
rivet hole to rivet hole through the old plate which formed the inner 
overlap, while the new work did not give way. This rent did not 
run round the entire seam of rivets instantaneously, but opened for 
a short distance at the bottom, in the first instance, and remained 
so for some days previous to the explosion. The attendants 
became aware of its existence from the leakage that occurred, and, 
on the Sunday previous to the explosion, the foreman in charge of 
the boilers got inside the one in question, and, assisted by thesmith, 
patched it in the following way :—In the first instance, they drove 
out four of the rivets, then laid over the crack a plate, which they 
daubed with horse dung, in order to make good the joint and stop 
the leakage, fastening the plate down by four bolts, 
through the holes in the shell from which they had previously 
knocked out the rivets. In this plastered state the boiler worked on 
from the Monday morning till the following Saturday, when the 
explosion took place, 

This does not appear to have been the first but the third time that 
this system of patching had been adopted with this boiler, the iden- 
tical plate used in this instance having been employed before for 
this purpose, the foreman stating that he had been shown how to do 
it by the boiler makers, when previously executing some repairs at 
the coiliery. 

It is deeply to be regretted that the foreman did not at once lay 
off the boiler on detecting the crack. This would clearly have pre- 
vented the explosion ; and he would have done so but for the incon- 
venience that would have followed the stoppage of the boiler, since 
there was not a spare one. A third was being laid down for that 
as ange but, as already stated, it was not yet quite ready for work. 

Juder these circumstances, in an ill-judged moment, the patch was 
put on, with a view of tiding over the interval till the new boiler 
could start. Neither the foreman, nor the boiler makers who advised 
him, could have been at all aware of the tendency of these boilers to 
rend at the transverse seams, or this patch had never been put on; 
and it is important to draw atténtion to this point, since it is feared 
that this dangerous mode of treating externally-fired boilers is not 
altogether singular. 

As the deaths resulting from this explosion occurred in different 
districts, two coroner's inquests were held. At one of these a very 
full investigation was made, evidence being given by a number of 
seientific witnesses, and the inquiry lasting over three days. Oon- 
siderable unanimity existed among the witnesses as to the injurious 
character of the water with which the boiler had been fed, and a grea 
mauy valuable facts were adduced, which had been met with by 
practical boiler makers in the neighbourhood, attesting the liabilit; 
of these externally-fired boilers to rend at the bottom of the shell 
through the transverse seams of rivets. One specimen, containing 
the overlap of the plates, was produced, which showed the rent 
running from rivet hole to rivet hole. ‘The specimen had been cut 
out of a boiler only 3ft. Gin. in diameter, workiug at a pressure of 
65 lb. on the square inch, and the rent had occurred simply from a 
sudden rush of cold air being admitted on the opening of the furnace 
door, in order to check the rising of the steam, immediately after the 
boiler had been briskly fired. Nothing, surely, need be added to 
prove that boilers which are prone to rupture on the mere opening 
of the furnace door cannot be of a safe class. 

The jury found a verdict of accidental death, and from the 
facts laid before them in evidenee, stated—in addition to other 
conclusions they had arrived at—that they were unanimously of 
opiuion that the cause of the explosion was mainly attribu' to 
the sedimentary character of the water, and also, that the Lancashire 
boiler was safer than the egg-ended boiler. It is very rarely that a 
boiler explosion reveives so patient an investigation, or that the 
practical experience of so many parties is brought to bear upon the 
inquiry, as was the case in this instance, and it is trusted that the 
result will receive that consideration to which it is entitled. 

To those who still continue the use of these externally-fired boilers 
the recommendations previously given can only be repeated, viz. :— 

lst. Heat the feed water before its introduction to the boiler, and 
disperse it by means of a perforated pipe carried horizvutally for 
several feet near to the surface of the water, and thus prevent 
its impingement on any particular spot, especially near the firing 
end. 

2nd, Where the water is at all sedimentary an efficient blow-out 
apparatus should be attached and regularly used. Surface blowing- 
out, by means of a scum pipe, is particularly adapted to externally- 
fired boilers. 

3rd. Do not allow the flames to act too intensely on any one spot, 
but spread the action over as extended a surface as possible, and 
lower the fire-bars should any signs of distress appear at the seams 
of rivets. 

4th. Have a spare boiler, so that defects may be suitably repaired 
immediately on detection, and the boilers regularly cleaned out 
without the necessity of Sunday work, a practice which is unadvis- . 
able, though, regarded only from an eugineering point of view, is 
demoralising in its influence upon the workmen, and expensive to 
the steam user. 

5th. With regard to the construction of the boiler, secure 
workmanship and material in the first instance. It is a mistake to 
consider that exvernally-fired boilers are better for being made of 
thick plates. ‘Those under inspection which have given the least 
trouble have not been more than three-eighths of an inch in thick- 
ness, and it is thought that in ee cylindrical boilers this thickness 
should not be exceeded. In effecting repairs, as well as in the first 
construction, the rivet holes should be brought fairly one over the 
other, without straining, while drifting should not be allowed. 
putting in uew plates to old bvilers, it will, in many cases, be advis- 
able to cut away the old line of rivet holes and drill new ones; while 
the new work should rather be thinner than the old, instead of being 
thicker, as it sometimes is. 

These are, however, but ameliorative measures ; while it is thought 
amore radical cure would be found in condemning these plain 
cylindrical externally-fired boilers altogether, and adopting those 
internally fired in their place. Itsurely is no argument to object, 
that the Lancashire type of boiler, though successfully introduced 
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into mills, is inapplicable to colliery purposes on account of the 
rough ae to Pehich it would be, exposed, since tbis is to 
make carelessness its own excuse, and to put a stop to all im- 
provement. 

Although it can scarcely be necessary, yet it may perhaps be 
stated, in conclusion, that this Association must receive the co- 
operation of its members if it is te protect their boilers from 
explosion, and all its responsibility must clearly cease, if be- 
tween the times of its periodical inspection, the boilers are allowed, 
as in the p t instance, tched and plastered without its 
knowledge. 

For the present month I have to report the occurence of two 
explosions, by which one person has been killed and three others 
injured. These boilers, which were not under the charge of this 
Association, have neither of them been personally examined siuce 
their explosion. : 

No. 18 explosion occurred to a boiler employed for agricultural 
nurposes, and at too great a dist from hester to admit of 
the scene of the catastrophe being personally visited, and but scanty 
reports have been received. It appears however, that one person 
was killed and three others injured, while the boiler is stated to 
have been at work for twenty-three years, and frequently patched 
by country blacksmiths. It was rent into a number of small pieces, 
and scattered in every direction. This boiler was not under the 
inspection of this Association. The following is the monthly tabular 
statement :— 

TABULAR STATEMENT OF ExrLosions, FROM JUNE 25TU, 1864, 
TO JULY 22ND, 1564, INCLUSIVE. 
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Progres- | = 
sive No, Date. General Description of Boiler. ree aon Total, 
for 1864.) | ‘ , 











1g | June | Agricultural ..©.. .. .. 1 3 4 


19 July 8 | Two boilers exploded simul- 
taneously. Particulars not 








| | yet ascertained .. «. «. 0 0 0 
| nomena s! is , | «4 
LAW INTELLIGENCE, 





NorrinGuaM, JuLy 22. 
(Before Mr, Justice Keatixa.) 
ALLEN ¥, THE STEAM BOILER ASSURANCE COMPANY.. 

T 1s was a somewhat curious action, arising out of a recent boiler 
explosion at Nottingham, in which Mr. Overend, Q.C., and Mr. 
Wills appeared for the plaintiff; and Mr. Field, Q.C., and Mr. 
Beasley for the defsndant. . 

For many years past the question as to the causes of boiler explo- 
sions has occupied the attention of manufacturers and scientific men, 
and every effort has been made to render them as unfrequent as pos- 
sible. They are still, however, so frequent that the defendants have 
established themselves for the purpose of insuring manufacturers 
against losses arising from explosions. In their policies the defen- 
dants exempt themselves from liability in respect of accidents arising 
from “ wear and tear;” and in the present case the only question was 
whether the accident in question arose from “ wear and tear,” so as 
to exempt the defendants from liability. The boiler in question, it 
was represented, was supplied by and put up under the personal 
superintendence of the defendant’s engineer, This was denied. 
‘Alter lasting, however, only three years, instead of ten years, 
which was said to be the average duration of boiler life, it burst— 
happily, however, without causing loss of life or doing any material 

mage, 

The case on behalf of the plaintiff was that the boiler was 
faulty in construction and badly erected. It was shown in evidence 
that the boiler had always leaked from the time that it was first put 
up, and that the iron consequently corroded, until it became so 
weak that a pressure of 13 1b. to the inch was sufficient to burst it. 
It was also shown that the boiler was of a kind peculiarly liable to 
accidents. ‘The base of the boiler was placed in the fire, and it was 
argued that the pressure of steam forcing the water upwards, the 
base of the boiler was left without water, and was always, therefore, 
more liable to corrode and burst, than in the case of a boiler the base 
of which is placed under the fire. It was contended that if the 
defendants were not liable in the present instance it would be 
impossible to imagine a case in which they were liable. 

‘or the defendants, evidence was given of scientific men, who gave 
it as their opinion that the plaintiff’s workmen had been negligent 
in their care of the boiler, and that the accident had arisen trom 
‘wear and tear.” It was contended for the defendants that if they 
were liable in such a case as the present the result would be that they 
would have to keep in repair the boilers of all persons who insured 
with them. 

‘The jury found a verdict for the plaintiff. 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of Patents. 








Grants of Provisional Protection for 8ix Months. 


1229. Louis Bricout, Rheims, France, ‘Improvements in apparatus em- 
ployed in carburretting gas.”"— Petition recorded 14th May, 1864. 

1361. SaMuRL Scaring, New North-road, London, * Improvements in rope 
making machinery.”— Petition recorded 1st June, 1864, 

1480. MicliAKL Smitu and Joun Saitu, Grintield-street, Liverpool, ‘‘ Im- 
ng era in corking bottles, and the machinery or apparatus applica- 
le thereto."— Petition recorded 9th June, 1864. ’ 

1477. WiLLIAM Dawes, Ridge-terrace, Leeds, Yorkshire, ‘‘ Improvements 
in organs, harmoniums, and other musical instruments.”— Petition re- 
corded 15th June, 1864. 

14y1. Sipnky Truss, Hough Grecn, Cheshire, “ Improvements in the con- 
struction of rails for the permanent way of railways and tramways.”— 
Petation recorded 16th June, 1864. 

1573. WILLIAM CLARK, Chancery-lane, London, “ Improvements in railway 
carriage brakes, and in the mode of applying the power thereto.”—A com- 
— from William Loughridge, Weverton, Frederick, Maryland, 


8. 

1670. JkaN BaiLty, Rue Donnissont, Bordeaux, France, ‘* Improvements in 
the construction of shipsand floating bodies for the purpose of providing 
means of bathing therein.”—Petition recorded 23rd June, 18¢4. 

1612. Wittiam Ciark, Chancery-lane, London, “ Improvements in felting 

h am A ication from Moses Allen Johnson and John 
Henry Bloodgood, Lowell, Massachusetts, U.S.—Petition recorded 27th 
June, 1864, 

1624. CHARLES FRigLincuavs, King-street, Cheapside, London, *‘ Improve- 
ments in the manufacture of starch and yeast, and the machinery em- 
ployed therein.” — A communication from Ignatz Beu, Uerdingen, 
Prussia. —Petition recorded 29th June, 1864. 

1630. Rawonp Bavans, Abingdon Chambers, Westminster, ‘‘ An improve- 
ment in hooks for marine and other purposes,” 

1681. Joun Corey, Dunoon, Argyle, N.B., * Improvements in centrifugal 
machines, such as are used for separating syrup from sugar, and in 
apparatus for making the same.” 

1632, ALONZO KimBaLL, Glasgow, Lanarkshire, N.B., ‘Improvements in 
sewing machines,” 

1633, HENRY Fieup, Gloster-terrace, London, ‘‘ An improved method of, 
and apparatus for, sorting eggs, 80 as to distinguish those of different 
ages 





1636, MaTtuxw Pisrs Watt Bouton, Tew Park, Oxfordshire, “ Improve- 
ments in obtaining power from aeriform fluids.”— Petitions recorded 30th 
June, 1864. 

1638. Fraperick Lupgwig Haun Dancaxiy, Red Lion-square, London, 
“Certain improvements in apparatus by means of which air, gas, or 
a is to be removed from tubes, pipes, tunnels, pans, retorts, or other 
vessels, 

1646. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in self-adjusting couplings for railway carriages.”~A communication 
from Hazen Webster, Elgin, Illinois, U.s. 

1648. Josxru E.wis, Brighton, Sussex, and JaMEs ADAMS, Archer-street, 
Windwmill-street, London, “ Improvements in apparatus used when de- 
canting wine and other liquids.” 

1650. ELTON TEMPLEMORE, Tachbrook-street, Pimlico, London, “Improve- 
ments in apparatus for temporarily securing corks in soda water and 








other bottles containing fluid and air or gases under pressure, which is 
also applicable for carrying bottles and other articles.”—Petitions re- 
lst July, 1864.” 

1651. GrorcE Shapenscn GrauaM, Up 
and WILLIAM Payne, Everett-street, 
provements in the facture of high p cocks, 

1652. Wiut1aM Bourvar Davis, Brooklyn, King’s, New York, U.S., “An 
improved position for p ing the fouling of ships and other 
vessels.”” 

1654. WiLL1aAM GrinpLey Craie, Cannon-street, London, “‘ Improvements in 
feed apparatus for steam boilers..— A communication from Michel 
Turck, Paris, 

1656. Samurt Fox, Deepcar, near Sheffield, “‘ Improvements in treating 
slags or cinders in order to obtain or produce cast steel therefrom.” 

1658. WILLIAM JACKSON, THOMAS GLAHOLM, and SAMUEL SINCLAIR Rowson, 
Sunderland, Durham, “‘ Improvements in pumps.”—Petitions recorded 2nd 


Gordon-street, Euston-square, 
enemies London, *‘ Im- 
s.”" 








July, 1864. 

1660. ALFRED SAVILL ToMKINS, Kilburn, “ Improvements in field or camp 
stoves for cooking.” 

1661. Joun Tay.or, Arlington-street, New North-road, London, ‘‘ An im- 
proved endless band brush, and the application thereof.”— Petitions re- 
corded 4th July, 1864. 

1663. Grorck HoLwortHy PALMER, Queen’s-crescent, Haverstock Hill, 
London, “Improvements in apparatus for heating and evaporating 
liquids and fluids.” 

1666. Davin Buakk, Manchester, ‘‘ Improvements in steam fire-engines.” 
—A communication from Lysander Button and Robert Blake, Water- 
ford, New York, U.S. 

1668. WiLLIAM LLoyD, Dartmouth-street, Westminster, ‘‘ Improvements in 
the manufacture of hydrocarbon gas, and in apparatus employed therein.” 
—A communication from William Henderson, Valparaiso, South 
America, 

1672. JAMES Epwarp WILSON, Upper Norwood, Surrey, ‘‘ Improvements in 
locomotive engines.” - Petitions recorded 5th July, 1864. 

1678. Ernraim Ratcuirrk and CuristoPpHer AinsworTH, Over Darwen, 
Lancashire, *‘ Improvements in looms for weaving.” 

1680. Freperick Joun Buea, Tacket-street, Ipswich, Suffolk, ‘‘ Improve- 
ments in the manufacture of pressed leather.” 

1682. Joun Spencer, Doncaster, ‘‘ Improved machinery for planting pota- 
toes.”"— Petitions recorded 6th July, 1864. 





Invention Protected for Six Months by the Deposit of a 

Complete Specification. 

1788. THOMAS FRANKLIN Hopes, Cannon-street, London, ‘*‘ A compound 

duplex machine for sewing and stitching.”—. ication from 

Richard Mott Wanzer, Hamilton, Canada West, North America.—De- 
posited and recorded 16th July, 1864. 





Patents on which the Stamp Duty of £50 has beer Peid. 
1758. Joun Adams, King William-street, London.—A communication.— 
Dated 12th July, 1861. 
=, RicHaRp ARCHIBALD BROOMAN, Fileet-street, London.—Dated 19th 
uly, 1861. 
1825. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 19th July, 1861. 
1876. Epwarp Sana, George-street, Edinburgh, N.B.—Dated 26th July, 
1861. 
1882, WitLIAM Horatio HaAnkFIEgLD, Royal Exchange-buildings, London.— 
Dated 27th July, 1861. 
1907. JouN RYLANDS, THOMAS GLAZEEROOK RYLANDS, and PETER RYLANDs, 
Warrington.—Dated 3lst July, 1861. 
= WILLIAM Savory and Paus Haines Savory, Gloucester.—Dated 19th 
uly, 1861. 
= oy TuatcuerR, Brook Mills, Oldham, Lancashire —Dated 20th 
uly, 1861. 
1840.” Witniam Epwarkp Newton, Chancery-lane, London.—A communi- 
cation.—Dated 22nd July, 1861. 
1941. Epwarp Danie. J Wilmingt juare, London.—Dated 5th 
August, 1861. 
1829, WiLLIAM Price, Lambeth, Surrey.—Dated 20th July, 1861. 
1841. Joszru Brattik, Lawn-place, South Lambeth, Surrey,—A commus- 
nication.— Dated 22nd July, 1861 
1843. GEORGE FRATHERSTONE GRIFFIN, New Adelphi Chambers, London.— 
Dated 23rd July, 1861. 
1846. Ronert Tuompson, Charlton, Kent.—Dated 23rd July, 1861. 
1869. EDWARD Harrrs.y, Kearsley, Lancashire.—Dated 25th July, 1861. 
-_ —— Rosertson, Edinburgh, Mid Lothian, N.B.—Dated 25th 
uly, 1861. 


Patent on which the Stamp Duty of £100 has been Paid. 
1998. * ces Hatt Howmes, Blackwall, London.—Dated 20th July, 
1857. 











Notices to Proceed. 

608. Joun VAN NoRDEN Bazauoette, Devonshire-street, London, “ An im- 
provement in ventilating hats and other like coverings for the head, and 
in apparatus employed therein,” — Petition recorded 10th March, 1864. 

629. Lovis ApoLruus DurRRigEU, Soho-square, London, ‘‘ Improvements in 
the method of clearing or causing to disappear from wool, woollen yarn, 
woollen fabrics, mixed woven fabrics, or felted cloths or fabrics, the specks 
caused by particles of matter in wool or fabrics before mentioned, and 
other blemishes which do not receive the dye equally with the general 
body of the fabric or substance.”—A communication from Francois 
Romain Jolly, Gaillos, (Eure), France. 

638. JAMES SyMES, Norfolk-street, Strand, London, ‘Improvements in 
masts for sailing boats and vessels,”"—Petitions recorded 12th March, 
1864. 

644, SAMUEL Hours, Strand, London, “ Improvements in lamps.” 

646. Joun PLatt, and Gorge LitrLe, Oldham, Lancashire,‘ Improvements 
in moulding from patterns for casting.” 

648. WituiaM HeNsMAN, Woburn, Bedfordshire, ‘* Improvements in 
apparatus for raising and lowering weights, applicable among other pur- 

ses to agricultural! implements.” 

649. CHARLES RicHARD Broappriper, Hawkhurst Lodge, Petworth, Sussex, 
* Impr in adapting ional dining and other tables to the 
purposes of playing games.”—Petitions recorded 14th March, 1864. 

650. BenJamMin Baownk, King William-street, London, ‘‘ An improved 
machine for mowing grass or reaping grain.”—A communication from 
Louis Adam, Moscow, Russia. 

654. THoMas PiILLip TreKkaskis, Lamb's Conduit-street, London, ‘* Im- 
provements in street railways.” 

655. James Empson, and Hrinricu VoN Hartz, Hamburgh, “ Improve- 
ments in rotary engines.” 

661. Emmett Forsytu Rvurrin, Lumpkin Stewart, Georgia, America, 
“Improvements in marine and land signals.”—/etitions recorded 15th 
March, 1864. 

672. Hype Bateman, Castlenau Cottages, Barnes, Surrey,‘‘‘ Improvements 
in rotary steam engines.” 

675. EDWARD THOMAS WAKEFIELD, Bayswater, London, ‘* Improvements in 
gas lighting and ventilating apparatus.” 

676. James Laverty, Candleriggs, Glasgow, ‘‘ Improvements in pens.” 

680. WILHELM ADOLF VON KaniG, Bedford-place, Russell-square, London, 
** Improvements m railway telegraphs and si, nals, and alsu in the perma- 
nent way and carriages fur preventing railway accidents.”—Petitivus re- 
corded 1tth March, \s4. 

681. HxnkY Woop, West Smithfield, London, “‘ Improvements in weighing 
machines,” 

685. Joseru BLeaASDALE, Blackburn, Lancashire, “ Improvements in the 
manufacture of drawing rollers used in machines for preparing and spin- 
ning, and the machinery employed therein.” 

688. Joskru EpMonson, and THoMas IN@RaM, Frizinghall, Bradford, York- 
shire, *‘ Improvements in looms for weaving.”—Petitions recorded lith 
March, 1864, 

690. Lov1s ADOLPHUS DURRIRU, Soho-square, London, *‘ Improvements in 
the dyeing of woollen and other fabrics."—A communication from Louis 
Gouchon, Lisieux, France. 

691. oo Fow er, jun., Liverpool, ‘‘ An improved portable drilling 
machine.” 

692. Josspu GENEVRIER snd Pirrke Evoeng Bipavx, Rue du Chateau, 
d’Eau, France,“ Improvements in spring barrels for clocks a:.d alarums.” 

693. FERDINAND Dancakt, Boulevart Sébastopo!, France, ** Improvements 
in brakes for railway carriages.”—Petitions recorded 18th March, 1864. 

705, Joun Hoventon ALBiInson, and James CoLuiEeR, Bolton, Lancashire, 
“ Improvements in i or spinning, reeling, and weaving.” 

711. JAMES RBILLY, Barrack-street, Hulme, Manchester, ‘‘ Improvements in 
the facture hog: and other wood chairs, tables, couches, 
sofas, and other similar articles of furniture.’’— Petitions recorded 2ist 
March, 1864. 

717. Josera McMorran, Old-street, St. Luke’s, London, **An improved 
machine for cutting suet, which machine is also applicable for cutting 
other substances.” 

718. James BENNig, jun., Glasgow, Lanarkshire, N.B., “ Improved appara- 
tus for bending or straightening rods, bars, 3, frames, and the like, 
and bined w: hing, rivetting, or shearing details.” 

721. Joun Lesiix, Conduit-street, Hanover-square, Lundon, “ Improve- 
ments in apparatus for generating heat.” 

727. Joun Epis, Shoreditch, London, ‘‘ An improved method of fastening 
table tops without the aid of thumb screws.”—Petitions recorded 22nd 
March, 1864. 

736, THoMas HowarD Heapand Henry Smirtu, Stockton-on-Tees, Durham, 
** Improvements in moulding, and in machinery employed therein.” 

















737. Joun StrarrorD, Waddington-place, Stratford, Essex,‘‘ Improvements 
in roof lamps of railway and other carriages.”—Petitions recorded 23rd 
March, 1864. 

749. ALFRED Biouin, Faubourg du Temple, Paris, and Nicnouas Direr 
Mercier, Rue de Richelieu, France, “An improved axle-tree with 
levers.”—Petition recorded 24th March, 1864. 

754. RICHARD ARCHIBALD BrooMaN, Fleet-street, London, ‘‘An improved 
method of, and improved apparatus for, revivifying animal black.”—A 
communication from Jean Baptiste Felix Trolliet, Lyons, France. 

758. Tuomas WeExsTER RAMMELL, Bridge-street, Westminster, London, 
“Imp ts in ic railways and tubes, and the apparatus 
employed therewith.”—Petitions recorded 26th March, 1864. 

787. DANIEL TREADWELL, Cambridge, Middlesex, and Massachusetts, U.S., 
**Improvements in constructing hoops to be used in the manufacture of 
cannon and other similar tubular or cylindrical structures.” 

796. Ropgrt Fercuson and WILLIAM LaTTiMER, Holme Head Works, near 
Carlisle, Cumberland, ‘‘Improvements in beetling or finishing textile 
fabrics, and in the machinery, apparatus, or means employed therein.”— 
Petitions recorded 30th March, 1864. 

966. Guorce Hase.ting, Southamp buildings, Chancery-lane, London, 
‘*Improvements in hinery for facturing metallic nuts."—A 
communication from William Chisholm, Cleveland, Ohio, U.S.—Petition 
recorded 16th April, 1864. 

979. Joun Epis, Shoreditch, London, “‘ An improved method of fastening 
table tops without the aid of thumb screws.”"«—Petition recorded 19th 
April, 1864. 

993. D'HERMAN Lomer, Brussels, Belgium, ‘‘ Obtaining colouring matter as 
substitute for aniline colours.”—Petition recorded 2ist April, 1864. 

1083. WiLLIAM CoLBORNE CAMBRIDGE, St. Philip’s Ironworks, Bristol, 
ss Improvements in the manufacture of iron.”— Petition recorded 29th 











pril, 1864. 

1178. ALFRED VINCENT NEwTon, Chancery-lane, London, ‘‘ Improved appa- 
ratus applicable to the treating and evaporating of fluids."—A communi- 
cation from Leopold Wiart, Cambrai, France.”—Petition recorded 9th 
May, 1864. 

1279. James BeLHaAM, Earl’s-court, Leicester-square, London, and GEORGE 
VALENTINE, Gresham-street, London, “Improvements in machinery for 
measuring and blocking woollen and other fabrics.”—Petition recorded 
20th May, 1864. 

1446. Joun Foxuey, Stoney Stratford, Bucks, “ Improvements in bricks 
used for walls, to which trees are to be attached.”—Petilion recorded 10th 
June, 1864. 

1497. WitL1AM Epwarp GepncGE, Wellington-street, Strand, London, “‘ Im- 
provements in steam engines.”—A communication from Arthur de 
— Faubourg Saint Martin, France.—Petition recorded 16th June, 


864. 

1534, Joun Houmes, Wylde Green, Sutton Coldfield, Warwickshire, ‘‘Im- 
provementsin beer engines, which improvements may also be applied to 
pumps for baths, and for other purposes where it is required to raise two 
or more liquors by the same pump.”—Petition recorded 2lat June, 1864. 

1600. HENRY JENKINS, JAMES JENKINS, FREDERICK JENKINS, and SAMUEL 
JENKINS, Birmingham, “Certain improvements in metallic clips for 
permanently or temporarily binding or holding together manuscripts, 
papers, pamphlets, or for other like purposes.”—Petition recorded 25th 
June, 1864, 

1606. WiLt1aM Perks, jun., Birmingham, “ Imp 
or beer engines.”—P etition recorded 27th June, 1864. 

1625. Tuomas Durry, Busby-street, Church-row, Bethnal Green, London, 
“An improvement in umbrellas, p ls, and hades.”—Petition 1¢- 
corded 29th June, 1864. 3 

1631. Joun Cory, Dunoon, Argyle, N.B., ‘‘ Improvements in centrifugal 
machines, such as are used for separating syrup from sugar, and in 
apparatus for making the same.”— Petition recorded 30th June, 1864. 


ts in beer hines 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars m 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
23rd July, 1864. 

2187*, 4d. ; 2912, 58. 10d. ; 2977, 10d., 2988, 1s. 2d. ; 2990, 8d., 3003, 10d. ; 
3006, 1s. 6d. ; 3007, 6d.; 3008, 4d.; 3009, 4d.; 3010, 4d; 30L!, 4d.; 
3012, 4d. ; 3013, 10d. ; 3014, 10d.; 3015. 1s, 8d.; 3016, Is. 4d. ; 3017, Sd.; 
3018, 8d.; 3019, 4d.; 3020, 4d.; 3021, 10d.; 3022, 4d.; 3023, Is. ; 
3024, 10d. ; 3025, 10d. ; 3026, 4d. ; 3027, 4d. ; 3028, 10d. ; 3029, Is. 2d. ; 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s, must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS, 


The following descriptions are made from Abstracts prepared expressly fir 
Tus ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, kittings, §c. 
$140. R. A. Brooman, Fleet-street, London, ** Steam engines."—A communi: 
cution.—Dated 12th December, 1863. 

In this invention the steam is retained in the cylinder when a part of its 
heat has been converted into work, and when it has, consequently, lost 
some of its elastic force, and its primitive tension is restored by the addi- 
tion, through chambers at the ends of the cylinder, of the same quantity of 
heat which was lost in becoming converted into mechanical effect. In this 
arrangement of steam engines there is no escape steam lost.—Not proceeded 
with. 


3148. P. Warp, Bristol, “‘ Packing pistons, piston rods, dc.”"—Dated 12th 
December, 1863. ‘ 

For the purposes of this invention esparto grass is employed prepared in 
the following manner :—The raw esparto grass is steeped in a hot solution 
of caustic soda for some hours ; the grass is then boiled in a solution of car- 
bonate of soda, until so much of the earthy matters and gum have been 
removed, as will prevent the esparto from sticking when in use as packings 
for steam and other pistons, piston rods, or other parts of machinery, Ur 
the esparto is boiled in asoiution of the doubiesulphide of calcium and sodium, 
and is afterwards washed in water acidulated with muriatic acid (hydro- 
chloric acid), and then in hot water. ‘the prepared esparto may be used in 
in the same manner as flax is at present employed for packing pistons, 
piston rods, and other parts of machinery requiring to be similarly packed 
by being made into the form of rope or otherwise, and saturated with tallow 
or oil, or other lubricating materials, 


— 


CLass 2.—-TRANSPORT, 


Including Railways and Plant, Road-Making, Steam Vessels Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

3178. R. A. Brooman, Fleet-street, London, ‘‘ Apparatus for working rail- 

way signals."—A communication.—Dated 16th December, 1563. 

This invention relates, First, to what are known as disc signals and sema- 
phore signals. It consists in connecting the foot of the rod or pillar carry- 
ing a disc signal to, or, in the case of semaphore signals, in supporting 
the foot of the rod or pillar in a socket or support on, a circular 
horizontal plate with depending sides, similar to the lid of a circular box, 
and forming the cover to another box, up and down which the cover 
works, The inside of the cover carries three or more inclined planes which 
run upon a similar number of friction rollers free to revolve on axes and 
contained in the box ; the cover or the rod carrying the roller has con- 
nected to it an arm, to which one end of the signal wire or chain is attached. 
The other end of the wire is connected to a lever withiu reach of an atten- 
dant. To support the wire and diminish friction as far as may be, it 1s 
carried at intervals between two grooved rollers held in a metal frame, the 
frame and the rollers being secured to a post, or other fixed poiut, by means 
of screws, which also act as the axes of the roilers. The working is as 
follows :—Supposing the signal to indicate ‘‘danger,” the cover will be 
completely closed and will hide the box containing the friction rollers ; 
then, to indicate “ all clear,” the signalman pulls the wire connected to the 
arm on the cover or signal rod, and causes the cover to rotate to a certain 
extent, the inclined planes running on the rollers, whereby the disc, in the 
case of disc signals, is not only turned, but also raised ; in the case of sema- 
phore signals, the rod to which the semaphore arm is fitted is only raised. 
Then on the signal wire being slacked, the weight of the signal rod aud 
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cover, through the incline plane and friction rollers, causes the signal to 
return to the position indicating ‘‘danger.” The Second of this inven- 
tion refers to the raising and lowering of si lamps. tentee dis- 
penses with ladders and hoisting chains, and connects, by a hinge to a red 
or bar carrying the lamp, another rod or bar, the lower end of which is 
within reach of an attendant. He causes the upper.bar or bars to run in a 
groove, or channel, or guide, formed in or fixed to the signal post ; but the 
hand bar. or that within reach of the attendant, is free to move,outwards, on 
being released from a spring or other catch at its lower end. By moving 
this hand bar outwards, the attendant is enabled to lower down the Jamp 


potatoes, carrots, or other roots, as before mentioned, and when they are 

well blended together they may be again subjected to the press, and made 

into cakes or other suitable form for convenient package and carriage.— 

Not proceeded with. 

3205. F. W. Couns, Morris, Otsego, U. S., “ Apparatus for training hops.”— 
Dated 19th December, 1863. 

This invention consists in setting a short pole on each hill of hops, which 
pole is of a length necessary to train the hop perpendicularly to the height 
at which it will commence bearing fruit, and connecting each of these poles 
at the top with each contiguous hill by means of horizontal twines or their 





within reach, and the} reverse motion to raise it again to its required posi- 

tion. 

3182. J. B. Frit, Sparkbridge, near Newton in Carmel, Lancaster, “ Railway 
engines, crrriages, and permanent way for steep inclines.”"—Dated 16th 
December, 1863. 

This invention cannot be described without reference to the drawings. 





Crass 3,—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
3137. J. TOWNSEND, Glasgow, “‘ Impr ts in sizeing or dressing, and in 
drying fibrovs materials or fabrics and in apparatus therefor.” — Dated 
12th December, 1863. 

The patentee claims, First, the applying of a sizeing or dressing liquid to 
fibrous materials or fabrics when in a partial vacuum; and, also, the 
applying thereof under more than atmospheric pressure, substantially as 
described. Secondly, the drying of fibrous materials or fabrics when sized, 
dressed, or otherwise moistened or damped, by means of a hydro-extractor 
supplied with heated air, substantially as described. Thirdly, the combin- 
ing together of apparatus and means for sizeing, dressing, or otherwise 
moistening or = and then drying fibrous materials or fabrics, sub- 
stantially as described. 

3.39. B. Dosson, J. Hopexinson, D. GREENHALGH, and F. HAMILTON, 
“ Machinery for carding cotton, d&c.”—Dated 12th December, 1863. 

This invention is chiefly applicable to the self-stripping carding engines, 
known as G. Wellman’s patent is, and for which he obtained letters 
patent on the 11th September, 1860 (No. 2,190). In the specification of the 
said patent a segmental rack is shown and described for moving the radial 
arm supporting the apparatus for raising the top floats and stripping them 
in regular succession ; now, this invention ists in an imp d combi- 








equivalent, in such a manner that the pole in each hill will be supported by 
its fellows, and the bearing portion of the hop trained horizontally upon the 
twine, by which arrangement a very great saving in expense, in construc- 
tion, in labour of gathering, and loss of fruit by high winds, is effected, and 
a very large gain, the yield of the fruit, realised. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 


$145. J. Puatt and W. RicHarpson, Oldham, “ Preparation of clay for the 
manufacture of bricks, tiles, d&c.”— Dated 12th December, 1863. 


lever. One end of this lever is pointed to the body of the break-off, and its 
free end projects from the side of the gun. At or about its middle the lever 
is jointed to, or passes through, the before-described bar, and b 
the lever towards the face of the break-off, the bolt may be 
from the bump, and the barrels unlocked from the face of the off. 
Or he makes the notch or recess in the bump on the side of the said bump 
most distant from the face of the break-off, and he joints 
horizontal lever to the body of the break-off, the other end of the said lever 
projecting from one side of the gun. The lever is pressed by a spring 
towards the face of the break-off, and engages in the notch in the bump 
when the barrels are shut down. By pressing the end of the lever towards 
the muzzle end of the gun, it is disengaged from the bump, and the barrels 
may then be raised. 
3179. T. A. BuakeLy, Montpelier-equare, London, ‘* Construction of cannon 
and other ordnance.”—Dated 16th December, 1863. 

This invention consists in constructing cannon and other ordnance main 
of two or more tubes of cast iron, and otherwise, as 
Each tube is cast separately, bored and turned, and the tubes are shrunk or 
otherwise fitted over one another in such manner that the second shall 
compress the first or innermost tube, and so on in succession for as many 
tubes as are employed. The tee prefers that the second tube, or that 
next the innermost tube, shall be of harder or less extensible cast iron than 
that of which the innermost tube is cony » and so on in succession, 





This invention cannot be described without reft to the drawings. 


3193. T. Hyatt, La Rochelle, France, *‘ A sliding window shutter made of 
corrugated sheet iron.”—Dated 18th December, 1863. 

This invention cannot be described without reference to the drawings. 

3196. R. Saunpers, Croydon, Surrey, ‘* Portable cottages or houses."—Dated 
18th December, 1863. 

This invention consists in building structures of iron and wood combined 
with other material so as to afford great convenience in construction, adap- 
tation, and other ad ag The foundati of such structures the 
patentee prefers to be of cast iron, though he sometimes uses stone, brick, 
or other available material, either level with or raised considerably above 
the ground floor. Having arranged the foundation he proceeds to fix into 
it the uisite number of standards or uprights of wood or iron, grooved 
on Soenaiden, to receive the panels or sections which form the walls. Such 

nels or sections he prefers to make of two sheets of iron joined together 

yy overlapping the rd a of one sheet with the edge of the other sheet, 
taking care to keep them some distance apart, so as to allow room for a 
suitable thickness of packing either of cocoa nut waste, or that part of the 
waste which resembles cork dust after the fibre is extracted, or such other 
non ducting material as may be prefe In some instances, however, 








nation of self-acting machinery for stripping the top flats in any req 
succession, or at different velocities. In order to accomplish this the 
toothed segmental rack, instead of being of an uniform pitch, is made of 
two or more different pitches, either cast together, or in adjustable seg- 
ments, aud there are corresponding pinions working alternately in the 
different portions of the rack. The patentees prefer to place the finest 
portion of the rack towards the “ licker-in,” by which means the top flats 
near the “ licker-in” will be stripped oftener than the others. Another 
part of the invention consists in making the top flats of the above described 
self-stripping carding engines near the *‘ licker-in” broader than the others, 


3149. G. T. BousrieLp, Brizton, ‘‘ Fulling machinery.”—A communication. 
—Dated 12th December, 1863. 

In a fulling mill constructed according to this invention, two or more 
corrugated or fluted elastic rolls, made of elastic vulcanised india-rubber, or 
gutta-percha, separately or combined, are used, between which the cloth to 
be pulled is passed, after having been feed through a trough filled with the 
proper cleansing liquid, and also two or more elastic vulcanised india-rubber 
or gutta-percha rollers with plain and continuous peripheries, which receive 
the cloth and squeeze out the liquid with which it has been saturated. 
These operations of saturating, rubbing, and sq ing are fully per- 
formed until the fulling of the cloth is completed. 

3153. W. Spence, Chancery-lane, London, “ Calendering machines.”"—A com- 
munication.—Dated 14th December, 1863. 

This invention consists in applying the said requisite pressure to the 
rollers through the intervention of balanced levers acting on the principle of 
the steelyard.— Not proceeded with. 


3158. B. FOTHERGILL, Cornhill, London, “ Apparatus for conbing wool, &c.”— 
Dated 14th December, 1863. 

The patentee claims the application and use to, and in the combing of 
wool or fibrous material, of a pair of detaching nippers, which shall deposit 
a succession of tufts of wool or other fibrous material upon a drum or end- 
less band or other suitable receiving surface, in such a direction that the 
tail or thinner end of each tuft will be first laid hold of by the drawing off 
rollers in lieu of the head or thicker end, as heretofore, 


3175. J. HINDLE, Salden, and W. F. Catvert and E, Tuornton, Enfield, 
** Loos sor weaving.” — Dated 16th December, 1863. 

This invention consists in castiog or fixing to one or both of the crank 
arms a stop finger, which works in connection with a lever welded or fixed 
to the stop rod or reed holder. By the motion of the crank arm the stop 
finger passes under the lever fixed to the said stop rod, and by this means 
perfectly fastens the reed at the time the shuttle is passing through the 
shed, and also at the time the rod is beating up the weft. At another por- 
tion of the motion of the crank arm the stop finger is withdrawn, and 
leaves the reed loose, and if the shuttle in its passage has been caught in the 
shed—the stop rod being loose—the reed becomes loose, and prevents a trap 
or breakage of the yarn. There is also a spring attached to a small lever on 
the stop rod, on one or both sides of the loom, which assists in keeping the 
reed from being too easily thrown out during the time that the stop rod 
lever is not held by the stop finger, as before-mentioned. When the 
shuttle is caught in the shed the reed rod and stop rod give way, and, at the 
same time, the end of the lever on the stop rod is depressed, so that the tip 
of the stop finger on the crank arm shall come in contact with the top of 
the said lever, and keep it down, and thus secure the perfect liberation or 
loosening of the reed, until it is re-adjusted and relieved by the upward 
motion of the crank arm. 


3201. W. Noton, Oldham, “* Machinery for opening and scutching cotton, 
dc.” —Dated 19th December, 1863. eviecertied 7” , 
This invention consists in the employment of a self-regulating feeding 
apparatus applicable to ope , tchers, and other machines of the like 
nature fur cleaning cotton and other fibrous substances. To the ordinary 
levers which are influenced by the weight or thickness of the cotton or other 
fibrous substance passing b feed rollers or otherwise, a differential or 
other motion is applied or connected, which throws a friction or toothed 
wheels in or out of contact or gear to impart motion to or arrest the motion 
of a screw rack and pinion or band, by which a strap is moved to and fro 











along a cone or a pair of cones for varying the speed of the feeding roller, | 
d. 


according to the thickness of the feed. 


3203. T. GoLpIR, Airdie, Lanarkshire, “ Looms.”—Dated 19th December, 1863. 
This invention cannot be described without reference to the drawings, 


sa 


CLass 4.—AGRICUL URE. 
Including Agricultural — Winc’<sses, Implements, Flour 
ills, &c. 


5138. J. C. WiLson, Cannon-street, London, “‘ Machinery for unhusking rice, 
dc."— Dated 12th December, 1863. 


According to this mvention the operation of unhusking rice, &c., is per- | 


formed by means of a revolving and a fixed disc of perforated tin or other 

hard metal plate, the rugged edges of the perforations effecting the desired 

purpose.—Not proceeded with. 

3161. H. B. Sgars, Liverpool, “ Cleansing or dusting vice and other grain.” 
—Dated 15th December, 1863. . " . 

The patentee claims, First, cleaning or dusting rice and other grain, by 
passing the same between two surfaces of sheepskin with the wool on, or 
other material or fabric having analogous properties, such surfaces being 
more or less in contact, and having such a relative motion imparted to 
them as both to cleanse or dust the rice or other grain, and, at the same 
time, to pass it through from between the surfaces as it becomes cleansed. 
Secondly, constructing apparatus for cleansing or dusting rice or other 
srain, in which the rice or other grain is made to pass between, and is 
cleansed by, two rubbing surfaces of sheepskin with the wool on, or other 
material or fabric having analogous properties, situated inside a closed 
casing, while the dust that is removed from the grain is drawn from the 
casing by means of a fan or pump. Thirdly, constructing apparatus for 
cleansing or dusting rice or other grain, in which the rice or other grain is 
inade to pass between two surfaces of sheepskin with the wool on, or other 
material or fabric having analogous properties, the one such surface being 
situated upon a revolving drum or endless travelling band, while the other 
is situated upon either a fixed buard or travelling band, or revolving drum, 
having such motion imparted to it as to cause a rubbing action to take 
place between the two surfaces, and, at the same time, tu pass the grain 
from between them, the said fixed board, or travelling band or drum, being 
made either adjustable or not. 


= SELLARS, Manchester, “ Food for cattle."—Dated 16th December, 


In carrying out this invention the inventor takes potatoes, carrots, 
ey wurtzel, beetroots, and roots of @ similar class, and thoroughly 
cleanses them of all extraneous matter. He then disintegrates them with 
4 rasp or other suitable contrivance, and extracts as much of the liquids as 
— desirable, by means of a hydro-extractor or hydraulic press, These 
iquids, or such of them as contain saccharine or other nutritive matter, 
are then evaporated down to any strength desirable, which may then be 
used in the hot or cold state, by sprinkling them upon very dry cereals, 
= as wheat oats, or similar grains or seeds, such cereals having been 

rst ground or bruised. After the cereals have taken up sufficient of the 


he uses slate or other stone, wood, or other material combined to form the 
panels. He sometimes prefers making the sheet iron or other panels with 
one hollow or grooved edge, so as to overlap the edge of the panel next 
below it, and so on in i hroughout the building, and in like 
manner they would be all joined together, kept rigid, and made air and 
water tight, while the facility for building such structures and for remov- 
ing them from one side to another,and the convenience for exportation, 
must be apparent to all. At the top of the standards he screws or otherwise 
fixes on a band which will bind and securely hold all the standards together. 
This band he prefers to make of iron, 

3199. H. CLAYTON, Dorset-square, London, “ Machinery for manufacturing 

icks.”—Dated 18th , 1863. 

For the purposes of this invention a peculiar combination of mechanism is 
employed, which is constructed and arranged in the following manner :— 
A cylinder carried by a horizontal axis, and having, by preference, four 
moulding recesses at equal distances apart on the periphery is employed. 
These moulding recesses are, in ion, brought into and retained for a 
time in a horizontal positi pposi pressing plate. Each moulding 
recess has in it a movable bottom or hollow piston plate to contain lubricat- 
ing matter, similar to that applied to hand presses, as described in the speci- 
fication of a patent granted to the present patentee March 30th, 1844 
(No. 10132), and the opposite pairs of ble bott are bined togeth 
by bars, in each of which is a slot of such dimensions as to admit of the 
passage of the horizontal axis passing through them, and the slots are of 
such length as to cause the bars not to come in contact with the axis, but 
to be stopped by suugs in the cylinder when the movab'e bottoms are at 
the ends of their movements in their respective moulds or moulding recesses 
in the cylinder. The spindle or rod of the pressing plate slides in proper 

rings, and receives motion by a connecting rod put in motion by a crank 
or eccentric. The lower edge of the pressing plates is caused to slide to and 
fro on a fixed plate or table, on which a moulded or partially -formed brick is 
placed when in a suitable condition to receive a finishing pressure. At the 
back of the fixed plate or table there is an upright plate or stop, against 
which the end of the brick which is about to receive its finishing pressure is 
placed, so that when one of the moulding recesses is at rest in a horizontal 
position, the pressing plate moves the brick into the mould, and gives it 
the finishing pressure. e fixed plate or table is of such length as to admit 
of two or more bricks, or partly formed masses of brick earth, being on it at 
the time, so that, when one has been moved forward into a mould, and the 
pressing plate has returned, the next brick or mass of brick earth on the 
plate or table may be moved up into position against the stop. The crank 
or driving axis or shaft which gives motion to the pressing plate receives 
motion from a steam engine or other suitable power. On one end of the 
driving shaft is fixed a pulley or band wheel to run loose on the driving 
shaft, inside the boss or centre of which is arranged a ratchet motion, the 
stop of which is attached to the shaft, so that the machine can never be 
deranged by turning the machinery the wrong way. Also on this driving 
shaft is fixed a pinion which gives motion to a cog wheel on a parallel axis 
which gives motion to an endless apron on to which the bricks are received. 
The cylinder in which the moulds or moulding recesses are formed is caused 
to rotate one quarter round for each revolution of the driving shaft or axis, 
by means of a crank on that shaft or axis, giving motion to a rod, the other 
end of such rod by a stud acting in succession against four curved teeth or 
projections formed in a chambered plate or disc, so as to form an enclosure 
or fence to the disc and prevent the rod being displaced. To prevent the 

b dofthe chamber at each movement, there are springs acting as 
friction breaks upon the peripheries or side pieces of the chamber. In order 
to discharge the bricks from the mould or moulding recesses, a plunger or 
piston plate (which may be arranged to contain or receive from an upper 
chamber lubricating matter as before-described), connected to a cross-head 
is caused to enter the mould, which, for the time is uppermost, and to press 
on the movable bottom therein, by which the movable bottom of the mould 
containing the finished brick will be pressed or pushed through its mould. 
The cross-head which carries the plunger piston or delivery plate is acted on 
by two levers, which, at one end, are connected to the cross-head by con- 
necting rods, and at the other end the levers are pressed on by cams or 
eccentrics, 





























| 
| Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 


| 3164. L. NopEL, South-street, Kenhington, “ Manufacture and strengthening 
of guns, hydraulic presses, and other cylinders."—Dated 15th December, 
| 863. 

This invention relates to coiling on their exterior a series of layers or 
strips of sheet steel or iron, or hoop iron, for instance, or it may be wire 
either round or square, in close proximity, coiled helically thereon, and in 
| sufficient number of layers to give the increase of strength desired. The 
| invention consists in so preparing the gun or cylinder, and also iron or steel 
to be wound on, and treating them while being so wound that the whole 
shall adhere as one solid mass, To effect this the patentee coats the 
exterior of the gun with tin or alloy thereof, also the metal strip or wire 
to be applied thereto, and while hot wraps the strip on the gun im such 
manner that the soldering metal of the coiled part will unite to that of the 
other and so render the whole a solid mass. 

3171. J. Smitu, Birmingham, Breech-loading jire-arms.”—Dated 16th Decem- 
ber, 1863. 

This invention relates to breech-loading fire-arms of the kind called drop 
down guns, that is to say, breech-loading fire-arms in which the breech ends 
of the barrels are opened and closed by the said barrels turning in a vertical 
plane on a joint on the body of the gun, the open ends of the barrels being 
raised from the face of the break-off for the introduction of the charge, and 
brought down and fixed against the face of the break-off for firing. The 
invention consists of the improvements hereinafter described in the 
mechanism for locking down the breech ends of the barrels against the 
break-off, and releasing the same. The patentee makes a bump or project- 
ing piece on the underside of the breech ends of the barrels, which bump 
takes into a recess in the body of the break-off when the barrels are shut 
down for firing. In that side of the bump which is turned towards the 
face of the break-off is a notch or recess, in which a bolt sliding horizontally 
in the body of the break-off is made to engage, in order to fix down the 
barrels, the said bolt being withdrawn from the notch or recess in order te 
liberate the barrels. The upper side of the end of the bolt is inclined, anu 
the bolt is pressed into the recess into which the bump enters by means of a 
spring. When the barrels are shut down, the bump presses back the bolt 
until the notch in the bump is brought opposite the end of the bolt, when 
the bolt springs into the notch, and the barrels are locked down, The 
ee effects the withdrawal of the bolt for the unlocking of the barrels 

n the following way :—He makes a rack on the bolt, and a horizontal axis 
parallel to, and at the back of, the face of the break-off, carries a pinion 
which takes into the said rack. The end of the said axis projects on one 
side of the body of the gun, and a lever or handle is attached to the pro- 
jecting end of the axis. By means of the lever a motion of jal rotation 
can be given to the axis, and its pinion made to withdraw the bolt. Or he 
makes the bolt without a rack, and connects it to a bar which is parallel to 





Strong liquors without being too damp, they are mixed in any suitable pro- 


the bolt, and which slides in a recess lel to that in which the bump 


Portions, according to the quality of food required, with the pulp of the | shuts down, Across the body of the break -off, and at about its middle, is a 





posed 
times, instead of employing continuous tubes, he divides the tubes 
lengthwise, and in that case causes the succeeding layers to ‘* break joint.’ 
3185. R. MARRISON, Great Oxford-street, Norwich, ‘* Breech-loading fire- 
arms.” —Dated 17th December, 1863. 

These improvements relate to an adaptation or combination of parts for 
¢ffecting the opening and closing of the breech end of a gun, and they are 
adapted to double and single rifles, shot guns, and lordnance. The 
opening or closing of the breech is effected by a combined forward and side 
motion, Towards the breech end of the barrel (or barrels of a double 
barrel gun) is formed or lied an axis or pivot, which is received into, 
and turns in, a socket formed for it, eccentrically, in a boss or circular piece, 
which is attached to a lever, and is capable of turning in the false breech 
or body of the gun. The breech end of the barrel is of a curved form, 
ada, to turn in contact with the breech plate, which is of a corresponding 
form. These parts are also inclined inwards or undercut, The breech 
plate has discs or circular metal projections which enter the barrel when it 
is in a position for firing, in order effectually to close the breech and hold 
the barrel correctly. The socket in the boss or circular piece to the lever being 
formed eccentrically in that boss, the effect of turning that boss by its lever is 
to release the breech end of the barrel somewhat from the breech plate and disc 
or discs, or metal projections, On the underside of the barrel or barrels 
is a pin projecting downwards, which works in a groove in the body of the 
gun. The boss or circular piece is cut away in a curved form. When the 
circular piece is moved a quarter circle, the pin projecting downwards is 
brought in contact with the cut-away part or catch of the or circular 
piece, and a further movement of the lever carries the barrel to a proper 
anyle on one side, so that the cartridge may be easily inserted. Ai 
loading, by turning the ‘ever the reverse way, the curve of the boss acts on 
the projecting pin and carries the barrel into the line of fire, and then the 
eccentric pushes them home. By this double movement the barrel is 
carried forward and aside by one action of the lever. And in the backward 
movement of the lever the groove in which the projecting pin works is 
gradually closed up by the curve of the boss, thus carrying the barrel into 
the line of fire and then home.—Not proceeded with. 

3192. P. Garpner, Banbury, Oxford, “ Improvements in the construction of 
ordnance and in projectiles to be used therewith.” — Dated 18th December, 


1363. 

The object of this invention is to enable elongated projectiles to be dis- 
charged with precision from smooth bore ordnance, and at the same time to 
increase the range and penetrating power of projectiles discharged from 
such ordnance. ‘To this end the inventor bores through the breech in a line 
with the axis of the bore of the gun a hole in continuation of the bore, but 
of considerably less diameter, and in this hole he inserts a hollow or solid 
rod, of such size as to slide freely therein, and of a length about equal to 
that of the gun to which it is to be applied. This rod he through 
the cartridge, which is properly formed to receive it, and connect it to the 
rear of a solid bolt or shell that is placed in front of the cartridge, using a 
suitable means for effecting the i yhen, therefore, the piece is 
fixed and the projectile discharged it will draw out with it the rod, which 
will act asa guide to the bolt, and keep the head of the bolt foremost 
during its flight.—Not proceeded with. 

3194, P. M. Parsons, Blackheath, *‘ Ordaance, fire-arms, and projectiles."— 
Dated 18th December, 1863. 

This invention relates, Firstly, to guns which are built up of wrought 
iron or steel tubes, rings, or-hoops, and to guns formed of cast iron, lined 
wholly or partially with wrought iron or steel tubes, rings, or hoops, and its 
object is to insure a more perfect union and combination of the parts by 
which their longitudinal, as well as their ci f jal, gth will be 
imparted to the inner tube, and contribute to the general strength of the 
gup, and so that the strain thrown on the metal of the various parts, 
especially those formed of cast iron, may be properly distributed. The 
invention relates, Secondly, to guns and small arms which load at the 
breech.—Not proceeded with. 

8202. R. Leeo, Owen’s-row, Clerkenwell, *‘ Shot proof iron or steel walls.”""— 
Dated 19th December, 1863. 

This invention consists in an improved method of constructing shot-proot 
iron or steel walls, suitable for the sides of war ships, floating batteries, or 
forts, in such a manner that the said shot-proof walls may contribute to, or 
constitute the entire strength of the sides of a ship so constructed, and also 
in such a manner that every piece of the structure shall be supported and 
strengthened by the whole, and so that the shot-proof walls may be self- 
supporting, instead of being, like the present armour plates, a load added 
to the frame of the ship. Fur this purpose the inventor proposes to use 
rolled slabs or plates of metal of any convenient length or thickness, but 
equal in breadth to the proposed thickness of the ship's side, and to lay and 
fasten them one upon another flatwise, and further to cause any one of the 
said plates to be supported and strengthened by all its surrounding plates. 
The inventor —— to make the said plates with grooves or indentations 
in one face, and with ribs or projections on the other, so that, when the 
plates are secured to each other, the ribs or projections on one plate may fit 
into the grooves or indentations of the next. The plates may be secured 
together by either rivets, screws, or bolts, but he prefers to use screw bolts, 
and to protect them by placing them in the middle of the plates, and to 
make the groove in the one plate so much deeper than the projection or rib 
in the other so as to leave a sufficient space for the heads and nuts, or at least 
for the nuts of the bolts,—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Uphols Ornaments, Musical Instru- 
‘anne Lamps, pe mmm ‘Articles of ress, ge. 


3146. W. T. W. Jones, Holles-street, London, “ Apparatus to be applied to 
lamps.” — Dated 12th December, 1863. 

This newly-invented apparatus, or focus shade, is a small medallion or 
other shaped disc, which is attached to the globe or chimney of a lamp 
in such a manner that it can be adjusted to that spot where the 
focussed light strikes the eye of a person sitting near the lamp. A 
small shade, of the thinnest and-slightest opaque material, will serve the 


purpose. 











Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 


$14. T. Cuaron, Manchester, “ Generators Jor making gas from volatile 
fluids.” — Dated 12th December, 1863. 

This invention cannot be described without ref to the drawing 

3143. R. H. Ray, Prince's Gate, Hyde Park, ** Manufacture of a certam 
sauce.” —Dated 12th December, 1853. 

This sauce is composed of the following ingredients :—Cayenne pepper, 
one ounce; vinegar, one gallon ; soy, four ounces ; mushroom ketchup, 
four ounces; garlics, six ounces ; shallots, twelve ounces ; anchovies, ten 
ounces; and port wiue, one quart.—Not proceeded with, 
$152. J. Wrieut, Marple, near Stockport, Cheshire, ‘* Manufacture of super- 

phosphate of lime.” —Dated | v, 1863. 

In performing this invention the ntee takes horn, hoofs, bones, or 
other animal matter, and reduces them to animal liquor by the action of 
any suitable acid, and then mixes the animal liquor with sulphuric 
acid, or other suitable compound, by which he produces soluble super- 
phosphate of lime for commercial purposes.—Not procceded with. 


8154. E. Rascan, Brydges-street, Covent-garden, London, ‘ Manufacture oy 
glass." —Dated 14th December, 1863. 

This invention consists in using the glass cylinder (or manchon), such as 
has been made by the glassblower for making panes of glass, but without 
cracking it all along, as is the usual practi The inven exposes the 
cylinder to a red heat, the cylinder hanging upon a rule as straight as pos- 
sible, and placed in a perfectly horizontal position, another rule, of the 
same thickness as the former, being placed freely on the inside bottom of 
the cylinder, parallel to the upper one. The cylinder (or manchon) being 
so hung on one of those rules, and bearing the other at its inside and lower 
part, is exposed to the heat which softens the glass. The lower rule goes 
down by its own weight, thus changing the cylinder into two plane | . 
ending at the top and at the bottom by a little curve raised by the rule. 
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The piece being then allowed to slowly cool down, the two plane surfaces 
are severed from each other by a glazier’s diamond, each forming a pane of 
glass perfectly plane, and having preserved the fine polished state to be seen 
in crown glass.— Not proceeded with. 


3160. W. H. TuoRntuwaite, Newgate-street, London, “ Manufacture of 
chromate of potash, chromate of soda, d&c.”—Dated 14th December, 


1963. 

For the manufacture of chromate of potash, or soda, or other salts of 
chrome, the inventor employs a preparation by roasting the ore of chro- 
mium with lime or chalk, felspar, and fluo spar, or cryolite. For the 
manufacture of potash or soda he roasts felspar with a mixture of chalk or 
lime and cryolite. After the roasting process the salts are to be sepa- 
— by lixiviation, according to the well-known methods.—Wot proceeded 
with. 
$167. J. H. Jounson, Lincoln's-inn-flelds, London, ** Grinding and polishing 

glass.”—A communication.— Dated 15th December, 1863. 

This invention relates to an improved mode or method of grinding and 
polishing glass, and to a peculiar construction, arrangement, and combina- 
tion of mechanism to be employed for that purpose. According to this 
i tion it is 5 d to employ either one or two grinding or polishing 
stones or wheels, to which a lateral or sidelong traversing motion may be 
imparted simultaneously, if desired, with their rotatory motion. When 
two stones or wheels are employed, the sheets or plates of glass to be 

und or polished are placed each in a separate frame, or both in the same 
rame, containing a yielding bed of india-rubber, or other suitable 
material, between the two sheets or plates, against which the sheets or 
lates rest. Two of these frames, each having a sheet or plate of glass 
tted therein, are placed back to back, or a single frame may be used con- 

taining the two sheets or plates of glass, so as to leave the two outer faces 
of the sheets or plates exposed to the action of the two grinding stones or 
polishing wheels, between the peripheries of which the frames are made to 
traverse in a vertical and horizontal or lateral direction, so as to present the 
entire surfaces to the action of the stones or wheels. When acting upon a 
single sheet or plate of glass, one stone or wheel only need be employed, 
acting upon the surface of the glass exposed in the frame or holder, the 
frame bring held up to the grinding or polishing surface by special rollers. 
The bearings of the stones or wheels should be made adjustable, so as to 
enable sheets or plates of different thicknesses to be placed between or 
against them. According to another part of this invention it is proposed to 
grind or polish plates or sheets of glass, by placing such plates or sheets 
upon yielding beds carried on rocking tables, which are firted to the circum- 
ference of a revolving surface or cylinder. Suitable arrangements are 
employed for ensuring the several tables assuming a tangential position 
with regard to the grinding surface or wheel as they pass in front of and in 
contact, therewith. 

3168. H. Cuapwick, Topsham, Devon, and J. CLencn, Exeter, ‘* Utilising the 
waste liquors resulting from the preparation of fibrous matters in paper 
pulp making.” —Dated 15th December, 1»63. 

The object of this invention is the recovery of carbonate of soda from the 
waste liquors resulting in the reduction of fibrous materials when manu- 








facturing paper pulp from straw, esparto grass, hemp, jute, and other | 


fibrous materials, The invention consists in the evaporation of the water 
from such waste liquors, and in roasting to a dull redness the solid com- 
—. The patentees run these waste liquors into a peculiarly constructed 
urnace with double arch for deflecting the flame ; and from the interior of 
such arches they suspend a number of bars for the more rapid li! eration of 
the steam and gases from the highly viscid matters as th: y approach to 


dryness. The resulting black granular ash is afterwards deprived of its | 


carbonate of soda by lixiviation with hot water, the clear solution obtained 
boiled down to dryness in pans heated by the waste heat from the before- 
mentioned furnace, or from any other source of available waste heat. Or 


the clear solution of carbonate of soda may be causticised in the usual , 


manner, and used for the reduction of fresh quantities of fibrous material. 


3169. A. STaRcK, Leadenhall-stieet, London, ‘* Manufacture of paper from a 
muterial not hitherto used for that purpose.”—Dated loth December, 
1863. 


In the manufacture of paper the inventor employs a plant of which the 
botanical name is the impercta cylindrica, or saccharum cylindricum, and 
the Spanish name is sisca; the fibre is separated from the driei plant, 
bleached and reduced in a paper engine, or by similar means, to pulp or 
half stuff, from which paper may be made in the usual manner.—Not pro- 
ceeded with, 

3207. G. Haseutine, Southampton-buildings, Chancery-lane, London, ** An 
improved oil, more especially designed for mixing paints and colours. and. 
@ new mode of manufacturing the same.”—A communication, — Dated 19th 
December, 1863. 

This invention relates to an improved oil, adapted for painting and other 
purposes, produced from the residuum remaining after the purification of 
petroleum, or other bituminous oil, and to the manner of working the 
same. To effect the objects of this inveution the patentee first mixes with 
any required quantity of the residuum in the condition in which it may be 
obtained from petroleum or coal oil works, about 40 per cent. of water, 
and then tho: oughly agitates the compound in any convenient manner for 
about one to two hours, This is for the purpose of washing out as much 
as possible of the acid, the greater part of which will be removed by the 
operation He then allows the liquid to settle for, say, one to two hours, 
and afterwards draws off the watery portion, which will contain acid and 
impurities, He prefers to transfer the oily portion into another vessel than 
that in which the settling takes place, but this is not essential. He then 
puts into this oily portion about 20 per cent., or from 20 to 25 per cent. 
as may be desired, of caustic soda or potash, or other suitable alkali, of a 
specific gravity of 25 deg. Beaumé, and thoroughly stirs or shakes the 
whole mass for about au hour, At the end of this time the action of the 
alkali will be found to have entirely neutralised and removed the acid 
remaining in the liquid from the purifying process to which the oil was 
originally subjected. The mass is then left for about twelve hours to settie 
and separate, after which time the supernatant oil is drawn off, and is 
ready to be barrelled for use, and it will now be found to possess a proper 
body and the requisite drying qualities to adapt it to be employed in all 
cases as « substitute for linseed oil for grinding or mixing with paints and 
colours, It will cover well, and when it is dry it produces a gloss resembling 
varnish, 
$213. W. H. Tootu, Rhodeswell-road, Stepney, London, “ Manufacture oy 

iron and steel, de." —Dated 19th December, 1863. : 

This invention caunot be described without reference to the drawings. 


Ciass 9.--ELECTRICITY. 


| ove the needles or pins and blind, like the lid of a box 





Including Electric, Magnetic, and Electro-Magnetic, Apparatus, Elece | 


trical Apparatus, Galvanic Batteries, &c. 


Maine, U.S.,** 1 sulating wire for telegraphic and other uses or purposes 
with twine, cordaye, &e."—Dated 14th December, 1863, 


This invention consists in so covering or encasing wire to be used for 


telegraphic and other purposes with any material capaple of being made 
into twine or cordage, or of being wound about a wire, that the material 
used as a covering shall be compressed to a firm solid mass or body.— Not 
proceeded with. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 
3107. 'T. V. More@an, Battersea Work, Battersea, “ Treatment and purifica- 
tion of plumbago jor the manufacture of crucibles, &e.’—Dated 9th 
December, 1863. 

This invention relates to improvements in the treatment ane purification 
of pluinbago for the ure of crucibles and other fire-proof articles, 
and in the apparatus employed therein, the object bemg to remove the 
various impurities which are found associated with plumbago, more par- 
ticularly iron and lime and their compounds. In the first place, the 
ay me prepares the plumbago for subsequent operations by passing 
it through a mill, by which it is ground into small particles ; and then, to 
remove iron and its compounds, one method which he adopts is as follows: 
—He places the granular impure plumbago in a close oven or retort, 
either alone or mixed with other carbonaceous matter, and brings the charge 
toalow red heat. By this means, after a short time, the various coim- 
pounds of iron become converted into a magnetic protecarbide of iron, 
which he afterwards withdraws by magnetic or electro-magnetic action. 
The arrangement of apparatus which he employs for effecting this object is 





or fastening for stable and other doors, whereby greater security against 

the opening of the door by horses and cattle is obtained, combined with 
eth and simplicity. A ding to this i tion it is proposed to em- 

loy a bolt which slides horizontally, and has a rising and falling motion at 

its inner end, which is contained within a strong iock case or box. The 
underside of the bolt has two notches formed therein, which rest upon a 
stationary pin passing transversely through the lock case, and in some cases 
through the door also. The bolt is held down upon this pin by a spring, 
and in order to afford facility for shooting or withdrawing the bolt, a finger 
hole is made therein, or a projecting stud may be fitted thereon, such finger 
hole or stud coinciding with a curved slot or opening made in the front and 
back lock plates. In moving the bolt in or out the finger is inserted into 
the hole in the bolt, and the rear end of the same is lifted slightly so as to 
disengage one of the notches from the stationary pin, when the bolt may be 
slid outwards or inwards as desired, and will then lock or fix itself by bring- 
ing the second notch on to the pin, the bolt being locked or fixed in both 
positions. 

3110. W. and J. Gatuoway, Manchester, “ Presses for Lending metal plates 
into the various forms required in naval architecture, and sor other pur- 
poses,” — Dated 10th Decenber, 1863. 

This invention consists, First, in so constructing presses for bending plates 
that the cope or upper resisting table, instead of being made as heretofore 
of a solid, inflexible,and unchangeable form, shall be capable of being 
altered and adapted to any required form within the range of its mechani- 
cal capacity, by being composed of a number of resisting lines or points 
that can be individually elevated or depressed at pleasure, and thereby be 
so arranged and set, as to fit or suit the curves and lines of the particular 
form which the plate is required to assume. Secondly, this invention con- 
sists in forming the lower table or platten of as many parts, and having the 
same order of arrangement as those of the cope, so that the parts of the 
former shall be opposite the latter, or nearly so. Thirdly, this invention 
consists in operating the several parts of the said platen simultaneously, 
hy means of hydraulic pressure, in such wise, that each part shall be forced 
against or towards the corresponding parts of the cope, the aggregate form 
produced by the parts of the platten being thus made to adapt itself to the 
form of the cope, and, consequently to impart such form to any metal plate 
that may be situated between the cope and the platten.—Not proceeded 
with. 

3123. J. Corny, Dunoon, Argyle, “‘ Centrifugal machines for extracting the 
syrups from sugar.”—Dated 11th December, 1863. 

This invention relates to various improvewents in the construction and 
arrangement of centrifugal machines used for the extraction of the syrups 
or molasses from sugar, whereby the machine performs three various opera- 
tions in a most perfect and efficient manner. In carrying out the First part 
of this invention the usual amount of wultiplying gear, such as driving wheels, 
drums, wall brackets, supports, axles springs, and Jeather belts, are entirely 
dispensed with, and the whole replaced by a single horizontal shaft impart- 
ing motion to the vertical spindle of the drying cylinder through a pair of 
bevel friction wheels working in the lower portion of the framework, 
Secondly, the invention consists in rendering the vertical axle of the 
receiver with its friction pinion capable of veing moved up and down ina 
perpendicular direction, which movement is obtained by constructing the 
vertical spindle to slide in suitable plummer blocks, and actuated by a lever 
carrying a footstep into which the lower end of the spindle is fitted, this 
arrangement being for the purpose of rendering the starting and stopping 
of the whole machine more simple and effective than usual. Thirdly, the 
whole machine, including its driving gear, is erected and attached to one 
sole plate or bed, and thereby rendered of a steady, compact, and portable 

i , being pletely self-contained in construction, having all its 
parts accessible for the purposes of lubrication and tightening up while the 
machine is in motion. 

$119. S. Tucner, Dover, ‘* Roller for window blinds.’ —Dated 10th December, 
1863. 








The roller externally has the appearance of those in ordinary use, but is 
divided into two parts longitudinally ; these two parts are joined by 
hinges. On one part, and lengthwise, needles (or nails) are inserted at 
in*.rvals, whereon to affix the blind. The other part of the roller clo-es 
The two parts of 
the © ler are secured together, in addition to the hinges, by rings or other 
catcn..3.-—Nol proceeded with, 

3116. G. T Bovsrirtp, Loughborough Park, Brixton, “ Manufacture of 
india-rubber, and gutta-percha compounds.”—A communication.—Dated 
10th December, 1863. 

The ingredients forming this compound are fibres of leather, india-rubber, 
and gutta-percha, separately or combined, with litharge and sulphur in 
certain proportions when subjected to artificial heat, as described. 

3118. E. Darwin and J. Havpon, Birmingham, “ Machinery for the manu- 
Sacture of nails and rivets.”—Dated 11th Decenber, 1863. 

This invention consists, First, of the improvements hereinafter described 
in machinery for the manufacture of nails, which improvements are 
especially applicable to machinery fur the manufacture of copper nails, but 
are also applicable to machinery for the manufacture of nails from iron and 
other metals, The patentees arrange the principal parts of the machine in 
the following manner :—The feeder, by which the wire or rod is fed into the 
machine, is of the ordinary kind. ‘The wire, after leaving the fender, passes 
along the axis of a square slide, which is in a line with the heading punch. 
The side dies, by which the point of the nail is formed, and in which the 
vail is headed, are immediately in front of the end of the square slide, and 
the movable side die, by which the cutting off of the wire is effected, works 
against the end of the said square slide. The movable side die cuts off 
the wire against the edge of the hole in the square slide through which the 
wire passes. The face of the square slide is not flat, but has a vertical rib or 
projection extending from top to bottom on that side of the hole nearest 
the fixed die. This rib has an inclined face towards the movable side die. 
The said square slide is kept to its bearing by a strong spring, but is 
capable of yielding when the side dies close by the movable side 
die acting on the inclined face of the vertical rib on the face 
of the said square slide. By this arrangement the cutting edge of 
the movable side die is less liabie to injury than when it acts against a flat 
surface By the action of the inclined face of the said rib the wire is 
pressed slightly forward, so as to be beyond the action of the heel of the 
die, and injury to the die is thereby prevented. A holder, consisting of a 
vertical lever, is capable of withdrawing into, and advancing from, a recess 
in the fixed side die. As soon as the wire is fed between the dies, and 
before it is cut off, the holder advances towards the movable side die, and 
holds the wire against the side die. The said die advances and cuts off the 
wire which is held by the holder, and carried against the fixed die. The 
pointing is effected by the closing of the side dies and the heading by 
means of a heading punch of the ordinary kind. After the retiring of the 
heading punch the movable side die retires; the holder advancing first 


3151. J. A. Bary, Brooklyn, New York, US, and J. J. Svexv, Gorham, | pushes the nail from the fixed die, and next presses and holds the wire that 


has been fed into the machine against the movable side die. The cutting 
off of the wire, and the formation of another nail, proceeds in the manner 
already described. The invention consists, Secondly, of the improvements 
hereinafter \described,-in 'machinery| for, the mauutacture of rivets, either 
of copper or of iron, The principal parts of the machinery are constructed 
and arranged in the following manner ;—The cutting-off die works in front 
of and against the fixed die, through a hole in which the wire or rod, from 
which the rivets are to be made, is fed. The said cutting-off die is fur- 


| nished with a spring finger, by which the piece cut off is held against the 


| the cut-off piece is headed. 


die, and carried by the motion of the said die in front of the die in which 
While held there by the cutting off die and 
finger a punch, somewhat similar to an ordinary heading punch, aivances, 


| and forces the cut-off piece into the heading die, giving the said cut-off 


piece partia'ly the figure of the said die. The centre first retires, and after- 
wards the punch. ‘The die in which the partially formed rivet is held slides 
from front of the last-described punch, and brings the partially formed 
rivet in front of the true heading punch, which, advancing, forms the head 
of the rivet. The heading punch retires, and a bolt or rod pushes the rivet 
from the die in which it was headed. The motions of the several moving 
parts are communicated from a principal shaft by means of cams and levers. 


| The wire or rod, from which the rivets are made, is fed by a feeder of the 


formed by placing an endless band of cloth of any required dimensions | 


upon two rollers, which work horizontally together, or nearly so ; over this 
endlcss band, and near one of its rollezs, a hopper is fixed, into which the 
granular plumbago is placed, whence it passes through a barrow opening at 
the bottom, in a thin layer upon the moving endless band. Close above 
this, one or mc re endless chains of magnets are carried upon drums; these 


magnets attract the magnetic impurities, and carry them into receivers | 


placed on each side of the endless band ; the pure plumbago passing on- 
ward with the band over one of the drunis falls into its receiver, Another 
method by which he removes iron and its compounds from the granular 
piumbego consists in heating it nearly to redness, and then passing a 
current of chlorine through it. The chioride of iron thus formed is then 
washed away with water. Of lime and its compounds, he removes the sul- 
phate of lime by first bringing the material to neara red heat, whereby the 
salt of lime becomes changed into the sulphurei of calcium, which is then 
readily washed away in hot water as hydro--ulphuret of lime. Where car- 
bonate of lime is the impurity, he acts upon it by immersion in dilute 
hydrochloric acid and washes away the solubie salt, 


ap? Hitary, Andover, ** Fastenings for doors."— Dated 9th December, 


This invention relates to a peculiar construction and arrangement of lock 


ordinary kind, 
3124. A. Epps, Chilham, Kent, ‘‘ Malt and hop kilns."—Dated 11th December, 
1863. 


This invention relates to a peculiar construction and arrangement of hot 
air apparatus suitable for drying malt, hops, and other substances, and for 
the warming and ventilation of buildings, and cunsists—as applied to a hop 
kiln, for example—in the employment of any convenient arrangement of 
furnace, which the patentee prefers to place in the centre of the ground 
fluor of the kiln. At the back of this furnace there is formed a chamber, 
into which a flue or air furnace enters from the outside of the kiln. A 
number of metal or earthenware pipes are made to open into this chamber, 
their opposite ends opening into a cokel built immediately over and in com- 
munication with the furnace, the pipes themselves being heated by the 
direct action of the turnace over which they are placed. From this cokel 
branch out on each side two other groups or series of pipes which open into 
the kiln. Air is caused to pass round these pipes, and to be heated thereby, 
such air being brought in by separate flues or passages for that purpose, 
and when heated enters with the other heated air from the cokel into the 
body of the kiln, where the whole of the different currents of hot air mingle 
together. The fuel employed should be coke, charcoa), Welsh coal, or other 
smokeless fuel. In order to drive up or increase the circulation of the hot 
air inside the kiln, cold air passages are formed opening into the bottom of 
the kiln near the ceutre thereof. An even and regular temperature is main- 
tained in the kiln by means of a self-acting regulator. 


3127. H. Kinsey, Nottingham, “ Bonnet front machines."—Dated 11th Decem- 
ber, 1863. 
This invention consists, First, in making use of an additional pair of plates 
to those heretofore used to protect the bands, such additional plates or strips 
being of any required shape; each plate or strip may be hinged or other- 





wise attached to movable levers adjusted to any convenient part of the ma- 

chine. The invention consists, Secondly, in simultaneously operating upon 

both of the right and l.ft handed screws which regulate the width of the 

trays that carry the gofferings.—Not proceeded with. 

3128. W. Watton. Manclester, “‘ Washing, wringing, and mangling ma- 
chines." —Dated 11th December, 1863. 

In carrying out this invention the patentee makes the bottom of the 
washing machine in a slanting position or form, the dash consequently 
working thereon with an oblique reciprocating motion, derivet from a 
cranked driving shaft, and a rod or two rods connecting it with the centre 
of the back of the dash which is made with a series of spaces or slots from 
one-eighth of an inch to one inci: apart; and in order to prevent the 
clothes from being worked behind or through these spaces he places behind 
them a screen work, which allows of the free passage or rush of the water 
or suds, On the top of the tub he places a tray for the purpose of rinsing, 
blueing, and starching, which tray also forms a lid to the tub. Behind the 
tub is adrop leaf, to form a table to fold the clothes on ready for mangling. 
The mangle is placed and fixed over the driving wheel of the dash, so that 
one shaft shall drive the dash, and the bottom roller of the mangle. In 
order that the mangle and its top roller may not be worked at the same 
time as the washing apparatus the patentee employs a wedge or lever to 
throw the top roller out of gear, so that the lower shaft and roller are not 
encumbered with the weight. He apphes a copper bottom to the tub in 
order to maintain the heat of the water by means ofa small coke fire under- 
neath the apparatus. At the bottom of the dash friction rollers are applied 
to assist its movement, and at the back of the dash he attaches a steel spring 
with an eye in it, through which the straight shaft passes with a set screw 
to hold the shaft and dash together; the shaft slides througi the eye of the 
spring, so that, while the stroke of the dash is not altered, he can alter the 
space for the clothes, so as to wash oue article or five hundred according to 
the size of the machine. 

3147. G. T. Bousriety, Brixton, “‘ Washing machines.” 
Dated 12th December, 1863. 

The essential feature of thi, machine consists in the use of a fluted elastic 
roller made of vulcanixed india-rubber or gutta-percha, and also of a fluted 
elastic rubbing board or surface, between which the goods to be cleansed are 
subjected to a rubbing motion similar in its effects to that produced by 
hand. 


'—A communication.— 





Triat Tr or rae Venetia.—The first-class screw steamer 
Venetia, lately built by Messrs. Mitchell and Co., of Walker, New. 
castle-on-T'yne, for the London, Italian, and Adriatic Steam Navi. 
gation Company, made her trial trip to the Muccombe Light and 
back on Saturday under most favourable circumstances. She 
started from Blackwall about one o’clock, and had on board a large 
number of ladies and gentlemen connected with the company. Her 
engines, which were made by Messrs. Maudslay, Sou, and Field, 
have been specially plauned to take up as little room as possible, so 
as to allow all availat.le space for the tonnage of cargo. ‘hey are 
three in number, and nominally of 250-horse power. During the 
whole of the trip they worked admirably, and gave the greatest 
satisfaction to the representatives of both Messrs. Maudslay and the 
company who were on board. Although very much down by the 
stern ip consequence of the after bunkers being filled with coal, 
while the forward position of the vessel was nearly empty, she made 
nearly twelve knots an hour in running the measured mile, a high 
rate of speed for a cargo boat. Being very long and narrow, much 
cannot be said for her beauty ; but the mavner in which she is built 
elicited the commendation of several shipbuilde:s who were on 
board, Although designed specially to carry merchandise, a certain 
number of first-class berths have been reserved for passengers. The 
saloon, although small, is very convenient and comfortable. It is 
beautifully fitted up in polished teak and maple picked out with 
gold, and presents a very favourable coutrast to the dirty cupboards 
dignified by the name of saloons that one is accustomed to see on 
board cargo boats carrying passengers. The Venetia will trade 
between London and Genoa, Leghorn, Naples, aud Sicily, and will 
call at intermediate ports when necessary. She is the sister ship of 
the Adria, and will wake the sixth vessel put on this line by the 
company, who have three or four more on the stocks. She is now 
loading at Wapping basin, and is expected to sail about the begin- 
ning of August. 

Tut RoyaL SovereiGn.—On Wednesday the turret ship Royal 
Sovereign, Captain Sherard Osborn, C.B., completed her first course 
ot two days’ experimental tiring from her 12-ton turret guns, in St. 
Helen’s Roads (a man-of-war anchorage situated in the compara- 
tively clear water off Bembridge Point, at the east end of the Isle of 
Wight, and about six and a half miles south of the entrance to 
Portsmouth Harbour), with blank cartridge, in the first instance, 
as a preliminary round of drill for the guns’ crews, and afterwards 
with shot, with full and distant charges of powder, the full charge 
consisting of 35 15., and the distant charge of 40 1b. ‘The guns 
were fired at different angles over the vessel’s deck, and also at 
different degrees of elevation. In fact, during these two days’ trials, 
everything has been done that could possibly be done to test the 
guns in their working, and the efiects they might be expected to 
produce when fired on the vessel, or her upper deck and its fittings. 
Strong prophecies have been uttered at times relative to the 
damaging ettect shotted guns, when tired from the Royal Sovereign's 
turrets, must produce upon the wooden planking of the ship’s upper 
deck, and the immense jamount of concussion which must be ex pe- 
rienced in the turrets and on the deck, on which the turrets rest, and 
the fittings of the officers’ cabins, &c. 1t has been asserted, further, 
by many, that a few discharges from these guns at any lengthened 
angle along the ship’s deck, and with the guns depressed, to strike 
an object at short range, must, as a matter of necessity, rip up the 
planking of her deck, and commit no end of other damage; that 
the men would not be able to stay inside the turrets for any length 
of time when working the guns, owing to the amount of concussion 
which must be felt ; and, finally, that the turrets would become tiled 
with smoke, and the men inside would, therefore, be in danger of 
suffocation. It is, therefore, satisfactory to be able to state, as the 
result of the two days’ tiring, that no disaster of the kind predicted 
has occurred, nor is at all likely to occur, ‘Lhe guns have been tired 
singly and in broadsides at all possible angles and degrees of de- 
pression, and the result of the two days’ amount of damage is— 
half a dozen panes of glass in the captain’s cabin skylight broken, 
and those parts of the leather flaps which surround the turrets at 
their junction with the upper deck scorched by the flame of the 
gun’s discharge. ‘Io remedy these two slight matters only require 
that the panes of glass in the cabin skylights shall be put in rather 
different to the ordinary dockyard fashion, and that the leathera 
flaps of the turrets, under the muzzles of the guns, must be fitted 
—or rather covered—in those parts with flush coverings of boiler- 
plate. Throughout the whole length and breadth o: the ship’s 
upper decks not a sign exists, however small, of even the pitch 
between the seams having been started. As to the ‘tween 
decks the china and glass in the steward’s pantries, which are 
merely hung up in the ordinary way, have suilered no damage 
whatever, neither have the glazed engravings and other pictures 
hung up in Captain Osborn’s cabin. As a further proof of the 
steadiness of the ship in all her parts under the fire of ber guns, it 
may be mentioned that the paymaster’s office on board is abreast the 
fourth turret, andon Wednesday, when the gun was firing shot with 
40 lb. charges of powder directiy over the heads cf the clerks em- 
ployed in the office, those gentlemen could be seen busily coutinuing 
their writing in the most unconcerned manner possible. With 
regard to the inside of the turrets, there was less concus- 
sion experienced there than in any other part of the ship, 
and, at the same time, the smoke which entered each time 
the gun was discharged was very trifling indeed. ‘Ihe guns 
work remarkably easily, and the turrets revolve also with 
the most perfect ease and nicety. The same men were employed 
working the guns in the turrets seven hours each day, and it was 
impossible not to notice the great interest they took in their duties, 
and with what coolness they went about them. On Tuesday a large 
humber of rounds were fired with blank cartridge to accustom the 
men at first, as we said before, to their work. Afterwards 20 Ib. 86 Ib., 
and 40 ib. charges were fired with shot at diflerent angles and 
elevations. On Wednesday 50 rounds were tired at diflerent 
angles and elevations with shot and 35 |b. and 40 !b. charges, the 
day’s firing being brought to a close by a concentrated fire trom the 
four turrets, at the mark—a square fvot ot white bunting on a slight 
staff, at 1,000 yards’ distance. When the smoke cleared away the 
flag and its statf were found also to be gone. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


THe DEMAND FoR Fruisuep Iron: Pretty Good: Effects of the ae 4 
of £1 a ton: The Men and their Wages: Contributions to the Le 
Lock-Out—Prorosep Co-Operative Ironworks—Pic¢ Iron Trade: 
Few Sales—Tue Buast Furnacemen at Duptey—Coat Trade: 
More doing in the Wolverhampton District—Harpware TRADES: 
Good Demand—Rise 1x toe Copper STanparp—Rowwine Stock 
Company—INTERESTING ACTION—DRAWING OVER THE PULLEY—THE 
Borter Exprosion at Hut Tor: Trial of Mr. Johnson and his 
Acquittal for Manslaughter—B1xM1NGHAM AND THE Britis Assocta- 
TION. 


Asa rule there is a tolerably good demand for most descriptions of 
finished iron. The drop of £1 a ton has become general. It has 
had the effect of bringing out the customers who use sheets for 
galvanising purposes. Best sheets for that use are, therefore, in 
better demand than they were before the drop; but the country 
consumers of general iron are holding back, under the impression 
that the reduction of quarter-day was only the commencement of a 
series of such movements. Plates, however, are in very active 
request, for both ship and also boilermaking purposes. 

‘The prices which second-class houses are consenting to take are 
lower than it was supposed they could take while wages remained 
unaltered. They are now sending sheets to Liverpool, and deliver- 
ing them there at £10, which is 10s. below list; even lower prices 
are, it is asserted, being taken by some makers. How such reduc- 
tions can be accorded, and the iron made at a profit, is a mystery to 
some, and it is likely to remain a mystery, for the men are speaking 
out with much boldness as to their determination not to submit to 
any reduction in their wages. In Wolverhampton, on Monday, the 
forgemen of the Wolverhampton district of the Union met, and, after 
pronouncing that there was no necessity for a reduction in the 
price, determined that they would submit to no reduction in their 
wages. They maintained that if the rate of wages was to be made 
dependent upon the price of iron, then that, before the masters de- 
clared any reduction in the former, the men should be consulted. 
If masters went into the market and reduced their prices. and then 
came to them and asked them to bear the burthen, they would not 
consent to such an arrangement. At the same meeting the Leeds lock- 
out was fully discussed by Mr. Kane, the president of the Gateshead 
executive, and by a deputy from Low Moor, who had attended the 
meeting for the purpose. ‘he meeting resolved to continue their 
weekly contribution per man of 2s., and they seemed ready to 
double the amount, if it should be necessary. Thirty fore, and as 
many underhand puddlers, were being despatched that morning, 
Mr. Kane said, from Leeds to Scotland, to fill situations that had 
been offered them at the Monkland Ironworks, Calder Bank. The 
number now in receipt of relief would be 1,200, and they still 
received 14s. per week per head. At the same meeting it was 
announced that rules were being drawn up, upon which to found a 
co-operative association, to embrace the renting and carrying on of 
a finished-iron works by the members. 

Pig makers cannot prevail upon the makers of finished iron to 
enter the market to any considerable extent; for the stocks of the 
latter, although small, yet are large enough to meet their require- 
ments while the puddlers are able to do so little work as is now being 
accomplished. At the furnaces where best forge pigs are made the 
stocks are increasing rapidly, and one firm is computed to have 
stacked some 8,000 tons. Where this step cannot be followed in 
respect of a less excellent quality the make is being reduced. But 
in melters, the produce of this district, we know of an instance in 
which some very excellent sales have recently been effected. 

The furnacemen remain out in the Dudley district, notwithstand- 
ing that they receive from the association only 2s. 3d. a week, 
They eke out a living by begging, for which some convictions have 
taken place, and others of them are resorting to intimidation, which 
also has brought them into trouble. 

The demand for coal in the Wolverhampton district has been 
improved by this dispute, certain of the ironmakers there having 
made contracts with colliery proprietors in the thin-coal district to 
supply them with large quantities for some time to come, on which 
terms alone the Wolverhampton men were prepared to do business. 
Thin-mine furnace coal must be quoted at 9s. a ton, 

The general hardware trades of this district are in a healthy con- 
dition, and there are few hands in any but the iron safe and the 
bedstead branches unemployed. Messrs. Russell, the tube makers of 
Wednesbury, are busy upon an extensive order for wrought-iron 
tubes for the Russian Government, to be used ir the construction of 
marine war vessels to float below the surface. In a description 
which has been published of what Messrs. Russell are doing it is 
said: “ To afford some idea of the magnitude of the Russian enterprise, 
it may be stated that the cost of the tubes alone for a single vessel 
of this submarine fleet will be nearly £9,000. It will contain no 
less than thirty-eight lengths of wrought-iron tubes of 60ft. each, 
having a 13-in. bore, and a thickness of jin. The specification de- 
mauds that they shall be capable of bearing a pressure of 2,000 lb. to 
the square inch, and Messrs. Russell test every tube up to 2,500 Ib. 
The submarine boat which these tubes are destined for is of such 
dimensions that it is estimated that 20 tons of iron and steel will be 
used in its construction. The cost will, it is calculated, reach 
175,000 silver roubles, or £27,000; and the expenditure of this 
amount has been authorised by the Emperor. Each vessel is to have 
engines worked by compressed air, and to have a very strong beak, 
with provision for attaching large cylinders, charged with powder, 
to the bottom of vessels, to be fired by electricity. The parties 
navigating the vessel will see what they are doing by means of 
‘bull’s-eyes,’ and they will be able to regulate the depth at which 
they swim, generally keeping quite close to the surface.” 

Copper seems to be rising in price almost as rapidly as it fell. On 
Tue: day, in Swansea, the standard went up £8 a ton. 

The Railway Rolling Stock Company, whose offices are in Wol- 

verhampton, held their twenty-first ordinary general half-yearly 
meeting there on Tuesday. The report congratulated the share- 
holders that, “ notwithstanding the amount of competition caused by 
the creation of so many new companies during the past two years, 
yet the balance-sheet presented the usual favourable features, and 
the directors were enabled to declare the usual dividend of 9 per 
cent. per annum on the ordinary, and 6 per cent. per annum, less 
income-tax, on the preference shares. The half year’s profits 
available for dividend was £4,976, and the reserve would now stand 
at £3,683. During the half year 200 wagons had been purchased, 
and 120 sold, leaving 2,210 now in the possession of the company. 
_ In the Birmingham County Court, on Tuesday, an action which 
is of some importance to engine makers and manufacturers was 
tried. The case had been sent down from the Exchequer Court. 
Mr. John Bindley, engineer, Buckingham-street, was the plaintiff, 
and Messes, Cooper, Brothers, and Cox, Islington Foundry, Ryland- 
Street North, were the defendants. The amount claimed was 
£8 8s. 3d., the balance, after admitting a set off, of the cost of an 
engine supplied to the defendants ; for whom it was contended that 
they had ordered an engine of six-horse power, which would have 
been worth the price charged, but the one supplied was only a four- 
horse engine and worth only £50.. Farther than this it was shown 
that the engine was of bad workmanship, and that it had originally 
been intended for a vertical engine, and then turned into a hori- 
zontal engine. A verdict was given for the deteudants. 

The inquests upon the bodies respectively of the three pit boys 
who were killed by being drawn over the pulley on coming to the 
top of the shaftat the Eagle Colliery, Toll hod, on the 12 inst., 
terminated on Tuesday. The coroner told the jury that there were 
two questions for their consideration: was the engine in a proper 
state of repair? and had the engineer attended to his duty? A 
portion of the machinery for regulating the engine was then placed 
on the table of the court, and the Government Inspector explained 
its uses and operations. He attributed the accident to the pin of 
the crank of the lever of the valve gear having dropped out, and to 





the engineer having neglected to obtain control over his engine 
until the skip was too near to the top of the shaft. The jury re- 
turned a ict of accidental death, but censured Mr. Clayton and 
Edwards, the engineer; who were both told by the coroner that 
had it not been for one or two legal points, the verdict against them 
would have been that of manslaughter. 

A case of grave importance to every proprietor of a steam boiler 
was tried before Mr. Justice Shee, in the Crown Court, at the 
Staffordshire Assizes, on Monday. It wasthe trial for manslaughter 
of Mr. William Edmund Johnson, son of Mr. Thomas Johnson, 
proprietor of the Hall End Ironworks, Hill be near Birmingham, 
and of their working engineer, William Bagnall, who had been both 
committed for trial charged with the manslaughter of the thirteen 
persons who were killed by the explosion of a boiler at those works, 
on the 1st of March last. Mr. Thomas Jackson had also been com- 
mitted, but he was very seldom at the works, and took no active 
part in the management, and so against him the grand jury iguored 
the bill. It had been a new thing under the sun for the proprietors 
of an exploded boiler to be sent for trial for manslaughter of 
the persons who were killed by the accident, and so soon as it 
became known that such a verdict had been returned by a jury, not 
a little nervousness was displayed throughout the whole of the 
district, and boilers were examined on every hand with increased 
care. On ’Change in Wolverhampton last Wednesday, a telegram 
was received from Stafford, anuouncing that no bill had been found 
against Mr. Thomas Johnson, and the news occasioned general 
satisfaction; but the trial of his son was looked for with much 
interest by all. The chief testimony agaiust Johnson was not 
evidence. It consisted of a statement made at the inquest by 
Bagnall, who said that he had several times complained to Mr. W. 
E. Johnson, and other proprietors, that the plates were thin, and 
that the boiler would one day burst and drive them all out of the 
works. This statement was read, but the judge cautioned the jury 
that they must use it in no way as evidence against Johnson; 
who. too, had made a statement, but it was not read, for while 
Bagnall’s statement was in some respect evidence against himself, 
the statement of Johnson was in no way evidence. Johnson in his 
statement had as emphatically denied that Bagnall had made such a 
complaint as Bagnall had asserted the contrary. All the facts 
connected with the explosion were mentioned at the time of the 
accident in Tut ENGINEKR, and we need not now repeat them. The 
defence of Johnson was conducted chiefly by Mr. Huddleston, Q.C., 
who said that if Mr. Johnson was to be convicted of the charge 
against him, there were not many gentlemen before him who em- 
ployed machinery in their business who might not any day be 
placed in a similar position ; for if it was to be insisted that the pro- 
prietors of all such machines should themselves personally examine 
them, and see that they were perfectly sound and in good order, there 
was an end to commercial enterprise and spirit. The offence charged 
against Mr. Johnson was not one of ission, but of omission. ‘The 
duty of young Mr. Johnson, he should ask the learned judge to tell the 
jury, wassimply to employ competent persons ; and if heemployed such 
persons according to the best of his judgment, and to whom would 
properly be delegated the duties that they had to discharge, and they 
failed in the discharge of those duties, Mr. Johnson was not liable. 
Then, upon this part of the subject, what were the facts of the case? 
Young Mr. Johnson came into the business three years ago, and, on 
commencing his business life, he found in his father’s works the 
prisoner Bagnall, who had been there many years, and who bore an 
excellent character, and he found other men equally old and equally 
trustworthy, and it would really have been presumptuous on his 
part to have set his judgment up against that of his father and his 
brother, who were older than he, and clear out all the servants who 
had been there so long, and had done their duty so faithfully and 
well. Then again Mr. Mathews opened to the jury that the boiler 
was a bad construction—a statement in which he was not supported 
by Mr. Marten, the scientific witness, and who was the engineer to 
the Midland Boiler Inspection Company. But, supposing this was 
80, was it to be said that because a young man went into a business, 
and found a boiler which had been used by his father for nineteen 
years, and continued to use it, he must be convicted of manslanghter ? 

The judge, in sending the case to the jury, cautioned them against 
coming to the conclusion that because a boiler burst therefore some 
one must be committed for laughter, in h as a boiler 
might burst from accident. In this case they would have to consider, 
first, whether the occurrence was a mere aceident, or whether it 
resulted from an imperfection in the boiler, the boiler not being at 
the time in a safe condition, And they must be perfectly satistied 
that the prisoners knew that the boiler was in an unsafe condition 
before they ventured to find either of them guilty of the serious 
charge brought against the prisoners. After reading through the 
evidence of Mr. Marten, the learned judge said it would be tor the 
jury, after hearing the testimony, to say whether they thought there 
were grounds for saying that the accident had resulted from the 
culpable negligence of the prisoners, or either of them. His lord- 
ship, in adverting to the fact of Mr. Marten’s connection with the 
association named, remarked that one would think that every owner 
of a steam boiler would gladly avail themselves of such associations 
because of the comparative safety which resulted from the vigilant 
inspection of its officers. In conclusion, the judge said that unless 
the jury were satistied there had been culpable negligence on the part 
of the prisoners they could not find them guilty. At the request of 
a juror, the learned judge called Mr. Thomas Johnson, who gave 
Bagnall an excellent character. The jury, after a few minutes’ con- 
sultation, found a verdict of “not guilty” in the case of both John- 
son and Bagnall. 

The Town Council of Birmingham, at their meeting on Tuesday 
resolved to invite the British Association to hold its meeting next 
year in that town, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Oorrespondent.) 


Liverroo. Matters: Launches of Iron Shipping: Testimonial to a 
Cunard Engineer—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE 
Raitway — Mancuester CuaMBeR of ComMERCE — HumBER 
IRONWORKS AND SHIPBUILDING CompaANy—THE South York- 
SHIRE COLLIERIES—MANCHESTER SHIPPING OFFICES AND Pack- 
1nG Company (Lumirep)—Nortu-Eastern Disrricr: The Late 
Meeting of “ The Royal:” Steam Fire Engines—Scorrisn Torics; 
Leith Docks : Shipbuilding, &c. 

WE commence with Liverpool. Two iron ships—the iron barque 

Beatrice of 607 tons, and the Eblana of 1,230 tons—were launched 

last week, the former by Messrs. Royden and Son, and the latter by 

Messrs. Laird Brothers. Yesterday week Messrs. Potter Brothers, 

of Baflin-street, launched the iron screw steamer Lady Darling, of 

722 tons, for Messrs. Gibbs, Bright, and Co. The vessel is intended 

for the New Zealand and Australian cattle trade. On Saturday 

several more launches took place, the ship Eiver, built for Mr. Henry 

Barnes, and intended for the West Coast trade, was launched, or 

rather floated from the graving dock of Messrs. G. and R. Clover and 

Sons. ‘The Eiver is an iron ship of 500 tons, 152ft. long, 27ft. Gin. 

beam, and 17ft. depth of bold. This launch took place at about half- 

past one o’clock, and a few minutes before two o'clock a launch took 
place from the yard of the Woodside Graving Dock Company. The 
ship launched from this dock was christened the San Miguel. The 

San Miguel is a barque. She is 160ft. in length, by 26ft. 7in.. Her 

depth of hold is 17ft., and her registered tonnage 537 tons. ‘The San 

Miguel, like the Kiver, is intended for the trade upon the west coast 

of South America, and will be commanded by Captain Moore. She 

is the first iron sailing ship which the Woodside Graving Dock 

Company has built. Between one and two o'clock, Messrs. Thos. 

Vernon aud Son launched from their Liverpool yard an iron ship 

called the Rajpoot, owned by Messrs. Smith, Fleming, and Co., of 

18, Leadenhall-street, Londoa. This vessel has been constructed from 

the designs and under the special superintendence of Messrs. G. H. 

Harrington and Co., naval architects, of 27, Leadenhall-street, Lon- 





don. Her principal dimensions are as follow:—Length between the 
perpendiculars, 226ft.; breadth, 34ft.; depth, 23ft. She is destined 
for the Bombay trade, and in her constraction has been particularly 
adapted to the requirements of that service. Her keel and keelson 
are in one plate, and constructed on the middle line keel principle, 
with half floors secured to each side of the vertical keelson plate. 
Her beams are made of Kennedy and Vernon's patent solid deck 
beam, iron rolled to the proper dimensions, without plates or 
rivetting. In all weather the cargo will be thoroughly ventilated by 
a constant current of air passing through the hold. This system is 
found necessary to obviate the constant damage arising to iron ships’ 
cargoes from condensation, and is also of considerable advantage 
when the vessel is carrying troops or emigrants, causing the vessel to 
be much cooler in the tropics than those that are fitted in the ordinary 
way. The Rajpoot has one of Taylor’s double-barrel 6-horse power 
steam winches, which, in addition to working cargo out or in on both 
sides of the ship at the same time, is adapted to working the ship in 
case of necessity. She is fitted with large hatch ways, and sideports, 
capable of taking in locomotive engines, a large number of which are 
now being sent to India to supply the lines of railways.—A tea service, 
valued at 100 guineas, has been presented to Mr. Caldwell, late chief 
engineer of the Scotia, upon his retirement from the service of the 
British and North American Royal Mail Steamship Company, after 
having faithfully performed his duties for a period extending over 
twenty-four years. 

A satisfactory statement was presented to the shareholders in the 
Manchester, Sheffield, and Lincolnshire Railway Company at the 
half-yearly meeting on Wednesday. The accounts for the past half- 
year show a total revenue from all sources of £379,518 Lls. 9d.; a 
total expenditure of £171,170 3s. 8d., and a balance of net profit of 
£208,348 83. 1d., which, with the balance of £5,483 7s. 5d. brought 
forward from last half-year, gives a total of £213,831 15s. 6d. avail- 
able for interest and dividend. The debenture and other interest 
chargeable against the revenue of the half-year amounts to the sum 
of £59,825 16s., the canal annuities to £14,142 11s. 6d. and the divi- 
dends on the various classes of preference stock and shares to 
£84,713 6s, 9d., out of which the directors recommended that a divi- 
dend of 2} per cent. per annum on the ordinary stock of the company 
be paid. The traffic receipts of the past half-year compare, as follows, 
with 1863 :— 

1864, 1863. 
42 «44 £ s. d, £ s. a, 
Coaching .. 113,167 08 96,147 17 4 .. 17,019 3 4 




















Merchandise 179,803 13 6 161,617 38 7 .. 28.286 9 11 
Mineral +s $5,420 142 30,128 0 0 .. Sail 4 
Live Stock .. 6,146 16 0 4,633 19 8 1,512 16 4 

Total .. 334,538 44 282,427 15 5 .. 52,119 S811 


The Manchester grain and flour traffic returns show an increase o 
£7,472. The tonnage in and out of Grimsby docks during the past 
half-year was :— 


- Actual i Total Dues 
Tonnage. Cargo Register. Tonnage, Wrige, "ke. 
Half-year ending Zs u 
June 30,1864, .. «. 57,844... 180,834 .. 288,678 .. Su78 12 5 


Half-year ending 
June, 1863. ee coe 50,109 .. 172,643 .. 222,783 .. 3,455 15 5 
Increase 4. .. .. 7,654 .. 9,291 oe 15,945 
Decrease .. «2 oc 08 0 oe 08 ce of of oe of L177 0 0 
The quantity of coal shipped during the past half-year has been :— 
June 30, 1862—Coastwise, 12,737; foreign, 49,92; total, 62,639, 
June 30, 1863—Coastwise, 8,049; foreign, 57,698; total, 65,747. 
Increase—June, 1864—Coastwise, 4,688 ; foreign, ni/.: total, 4,688. 
December, 1863—Coastwise, 9.965; foreign, 77,964; total, 87,920, 
December, 1862—Coastwise, 6,373; foreign, 62,411; total, 68,784; 
increase, 1863—Coastwise, 3,592; foreign, 15,553; total, 19,145. 
The falling off in the shipment of coal during the half-year is 
attributable to the lock-out in the coal districts and, but for this 
circumstance, there would have been a considerable increase in the 
quantity of coal shipped. The company’s share of the net profits of 
the South Junction Railway amounts to £9,843 11s. 3d., as against 
£8,134 9s. 9d. last year, giving an increase of £1,209 1s 5d. over 
the previous year. The working expenses of the line have been 
£156,451, giving an increase of 1564 over 1862 of £16,708, and an 
increase of £4,921 of 1864 over 1868. The Act for leasing the under- 
taking of the South Yorkshire company received the royal assent on 
the 23rd of June, and the working of the South Yorkshire Railway 
and canals has been consolidated with this company since July 1st. 
The Trent, Ancbolme, and Grimsby Railway, although nearly com- 
pleted, has not yet been opened for public traffic, but the Govern- 
ment Inspector will very shortly report upon it. By the Act for 
increasing the capital of this company, the South Yorkshire and 
Manchester, Sheffield, and Lincolnshire panies -are each 
empowered to contribute a further sum of £30,000 for the completion 
of the undertaking. 

At the last meeting of the Manchester Chamber of Commerce, the 
secretary, Mr. H. Fleming, adverting to the recent interview of Dr. 
Forbes Watson, of the India Office, with the directors, reported that 
he had communicated te that gentleman the resolution of the board, 
declining to accede to his request that a general meeting of the 
chamber might be called conjointly with the Cotton Supply Associa- 
tion, for the purpose of considering the merits of a newly-invented 
press for packing cotton. ‘The secretary read a letter from Major 
Applegarth, of the Madras Staff Corps, enclosing two circulars upon 
improvements in the cultivation of land, and in the navigation of 
the rivers in India. The first circular suggests the adoption of Major 
Applegarth’s iron annicuts and iron under sluices, which, acting as 
temporary dams during the monsoon would carry off the hill stream 
water into the fields or into reservoirs, The second circular recom- 
mends the use of portable iron annicuts as temporary dams across a 
river, leaving only a small space in the dam, so as to cause a good 
stream of water to confine itself in a narrow bed, and thus increase 
the depth of the channel. The secretary read a letter from the Cotton 
Brokers’ Association, Liverpool, suggesting that the inquiries of the 
chamber as to the condition of cotton arriving in England should 
embrace China and Japan as well as India. It was resolved to 
adopt the suggestion, and the secretary was instructed to take steps 
to procure the information. 

Yesterday week a party of 143 directors and shareholders in the 
Humber Lronworks and Shipbuilding Company arrived in Hull by 
railway from London and Manchester. Having inspected the works 
and yard, they were joined by several local shareholders, including 
the Sheriff of Hull, Mr. Edwin Davis, the resident managing 
director, Mr. M. Samuelson, Mr. Scott, and others on board the 
steel-built twin screw vessel, the Annie, which was but recently 
launched from the works, and made a trip of about twenty miles 
down the Humber. The weather was very pleasant, and the 
voyage was made all the more agreeable by a dejeuner which had 
been laid out on the deck, and in a portion of the bold temporarily 
fitted up for the oveasion. Mr. E. W. Watkin, M.P., the chairman 
of the company, who sat at the centre of the cross table in the ex- 
temporised saloon, was supported on his right and left by the follow- 
ing directors of the company :—Captain Heath, Mr. Morrish, Mr. 
M. Samuelson, Mr. Julius H. Thompson, Mr. E. H. D’Avigdor, Mr. 
Maclure, Mr. W. L. Merry, Mr. C. Simpson , and also by Mr. Edwin 
Davis, Mr. Latham, and others. The vessel, which is the property 
of the company, and is understood to be for sale, was stated to have 
made a speed of thirteen knots an hour, and proved herself steady 
and easily managed. On returning, she ran into New Holland, 
where the London and Manchester shareholders departed to juin the 
train. 

The lock-out of the South Yorkshire colliers has terminated after 
lasting eighteen weeks. At a meeting of the Coalowners’ Associa- 
tion, held at the King’s Head Hotel, Barnsley, on Saturday after- 
noon, it was agreed that the lock-out should be removed, and the 
pits opened to the old hands. For the last three or four weeks 
the time for allowing the men to resume work depended entirely on 
the Oaks and High Koyd Collieries, as the association had determined 
that those places should have their full complement of hands before 
the others were opened. The Oaks has been supplied with a good 
number of men from Nottinghamshire and other places, and although 
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there may not be so large a staff as up to the time of the strike, yet, | the Greenock Foundry Company. She was built several years ago 


considering the season, the managing partner appears satisfied. At | by Messrs. Simons for the European and Australian Mail 


mpany, 


High Royd there are not a great many colliers, but the proprietors, | and, on the dissoJution of that concern, was chartered for the con- 
1 | veyance of troops during the Crimean war. She has recently been 


by their machinery, as in other ways, have advantages which will 
counterbalance the deficiency. The determination of the masters 
was not officially announced, but it is expected that by Thurs- 
day nearly all the men will be employed. The lock-out has 
caused a vast amount of suffering, which has been borne 
with great patience, and it will take a considerable time 
before the men can replace what they have been forced to 
dispose of to keep life in themselves and their families. The 
loss in wages alone during the time the strike and the lock-out 


have lasted, considerably exceeds £60,000. Singularly enough, the | 


lock-out terminated by agreement on the day which saw the first 
coal-cutting machine introduced and tried in the Barnsley coal-field, 
and which is to be followed by a number of others. If they are as 
successful as expected, they will work a great revolution in the coal 
trade, and, while altering the position of our colliery population, to | 
some extent, at least, will diminish the chances of “turn outs” for the 
future. The machine tried at Messrs. Hall and Stones, on Saturday, 
worked satisfactorily. The machines, it is said, will cut at the rate 
of 80 tons per hour, and will be equivalent to the labour of 25 men. 
In connection with the machines, it is expected that ponies will be 
introduced in the Barnsley seam for hurrying purposes. The men 
who struck at the Oaks and High Royd Collieries continue out, show | 
no disposition to resume work on the old terms, and are pretty well | 
supported. . | 

The prospectus has been issued of the Manchester Shipping Offices | 
and Packing Company (Limited), requiring a capital of £100,000, in | 
shares of £10. The objects of the company are the erection of 
shippers’ offices and warerooms of superior character, and the laying | 
down of an extensive plant of first-class modern machinery, to meet | 
the great and increasing demand that now exists for the rapid and 
prompt dispatch of goods to foreign markets. A site has been | 
secured, containing upwards of 2,200 square yards, in the centre of | 
the city. Alderman Heywood is chairman of the directors. 

We learn from the North-Eastern district that it is proposed to 
amalgamate the undertaking of the Cleveland Railway Company | 
with that of the North-Eastern. The Newcastle meeting of the | 
Royal Agricultural compares well with the gatherings of 1863, 1862, 
and 1861 :— 





No. of visitors. Money taken. 
Leeds .. «2 ec «2 oo 145,781 oo co eo £0,877 18 0 
Battersea os .«s «eo oe 90,828 7,116 18 0 
Worcester .. «- co cc 75,630 .. oe oo os 5417 1 0 
Neweastle ... cc co co 314,281 .. co co op 8,003 2 6 


employed in mail service on the coasts of India by the 
Peninsular and Oriental Company. It is reported that the 
paddle steamer Fox, recently built and engined by Messrs. Caird 
and Co., Greenock, for Messrs. Burns, has been sold to a private 
firm for a large sum. The Fox is sister ship to the Wolf and Roe, 
now on the Belfast station. Her handsome fittings have already 
been taken out, preparatory to going on her trial trip. It is stated 
that the above eminent building firm has received orders for a similar 
ship to replace the Fox. The Beagle (s. s.) proceeded to Garelock, 
one day this week, for the purpose of adjusting compasses. She 
seems to sail very fast. The Beagle is intended principally to 
relieve the goods traflic betwixt Glasgow and Belfast. She is owned 


| by the Messrs. Burns. Messrs. Kilpatrick and M’Intyre, of Port 





Glasgow, have launched the hull of a steamer, of the following 


| dimensions :--Length, 230ft. over all; breadth, 21ft. ; depth, 84ft. 


She was named the Arran Castle, by Miss Watson, daughter 
of the owner. ‘The vessel was immediately towed down 
to Greenock, where she is to be engined by Messrs. 
Rankine and Blackmore, of the Eagle Foundry. She will prove an 
acquisition to the Rothesay and Arran station. Messrs. Robert 
Duncan and Co. have launched an iron ship, the Di Vernon, being the 
seventh ship of the Fleur de Lis line, belonging to Messrs. Chas. 
Geo. Cowie and Co., for their Liverpool and Bombay trade. Messrs. 
Duncan and Co. have also another similar vessel for the same owners 
now on hand. The Jength of the Di Vernon between perpendiculars 
is 200ft.; breadth, 34ft. 6in.; depth, 21ft.; register tonnage about 
1,000 tons. The Clyde tags now number thirty, distributed as 
follows:—Clyde Shipping Company, 6; United Tug Company, 6; 
River Towing Company, 6; Glasgow and Greenock Shipping Com- 
pany, 3; City of Glasgow Company, 2; River Clyde Company, 3; 
Greenock and Bowling Company, 2; and Messrs. John Laird and 


Co., Port Glasgow, 2. 


We turn to Scotland. Last week Messrs. Gourlay Prothers, of 
Dundee, launched a fine iron screw steamer for the General Steam 
Navigation Company. The vessel, which is named the Stork, is 
intended for the passage between Granton and London. She is 
950 tons builders’ measurement, and is classed Al at Lloyds’ for 
twelve years. She is 230ft. long over all, 29ft. beam, 17ft. 8in. deep, 
and has engines of 200-horse power. She is rigged as a three- 


| masted schooner, and is built with a straight stem. The Glasgow 


Gaslight Company has reduced the price of gas from 4s. 7d. to 


Inconnection with the society’s meeting we may note that, taking advan- | 4s. 2d. per 1,000 cubic feet. In April, 1862, the Commissioners for the 


tage of the gathering of the Royal Agricultural Society, Messrs. Pren- 
tice, of Stowmarket, Suffolk, submitted their improved gun cotton toa 
military engineering trial on Saturday. Mr. Prentice was present, 
and Herr Revy conducted the experiment, to witness which a large 
company of scientific gentlemen and others assembled. The work to 
be operated against was constructed in the form of an ordinary 
stockade, similar to what is commonly used in fortifications. It was 
composed of a double row of timber; the first consisting of six balks, 
each 10ft. long by 12in. or 14in. square; the timber backing being 
formed of five balks Yin, to 10in. square. These balks were sunk 
about 4ft. into the ground, and firmly bedded. Two heavy logs, 7ft. 
long by 14in. square, were laid in front of the stockade to form a 
bridge on which to place the shell containing the gun cotton. The 
timber was the best Memel, and was supplied by the Messrs. Burnup, 
Barras Bridge. The shell was made at the Elswick Ordnance Works, 
and was made of Ath inch iron. Jt was 16in. long by 12in. diameter, 
and in its general outline was similar in form to one of Sir William 
Armstrong’s destructive shells. This cylinder contained 25 1b. of 
gun cotton. To preclude the possibility of any accident occurring, no 
one was allowed to approach the stockade nearer than 300 yards ; 
but one or two unobserved stationed themselves on the unfinished 
railway bridge near, and got a good shaking for their temerity when 
the shell exploded. The cylinder was placed upon the bridge ,and all 
being ready, the spectators waited anxiously for the impending ex- 
plosion. The charge was ignited by the electric spark from a distance 
of 220 yards. The electric messenger was dispatched, aloud explo- 
sion, and a puff of thin steam-like smoke showed that it had accom- 
plished its mission, and simultaneously huge fragments of wood and 
earth were seen flying in all directions. The spectators hurried to 
the spot and were surprised by the utter ruin to which the irresistible 
gun cotton had reduced the strongly built stockade. The two centre 
timbers with their backing had been blown clean away level with 
the ground, one large fragment having been hurled a distance of 
130 yards; the other had been torn up into splinters. The posts left 
standing were forced outward to an angle of 75 deg.; and a wide, 
gaping breach was left in the centre through which an assailant could 
have easily entered. A satisfactory public trial of a steam fire engine 
on the principles patented by the Messrs. Merryweather and Sons, 
Long Acre, London, came off on Saturday afternoon, before a large 
number of spectators, at the Quayside, Newcastle. The pumps in 
Merry weather’s engine are made of gun metal, have large waterways, 
and will pump muddy and dirty water. ‘The boiler is made of 
steel, with copper tubes, and will stand 500 Ib. pressure on the 
square inch, but the engine was not worked above 160 Ib. The 
steam cylinders are made of wrought iron, in order to secure 
lightness and strength. Thereare no crank fly-wheels, eccentrics, &c., 
the motion of the engine being obtained by two twisted horizontal 
bars, which work four levers connected with the slides. The pistons 
are of the circular kind. The price of working this engine is only 
2s. Gd. per hour, while to get the same amount of work from hand- 
power tire engines, the expense would be from £5 to £8 per hour. 
‘The engine worked, together with a large quantity of hose, has been 
purchased for a town in Saxony. A similar-sized engine belonging 
to the Messrs. Merryweather, received a prize at a contest in Holland 
last week. Messrs. Shand and Mason intended to have sent to the 
exhibition one of their steam fire-engines. Since the demolition of 
Shand and Mason’s former manufactory by the London, Chatham, 
and Dover Railway works, and their removal to their new premises, 
the demand for new engines has, however, been so great that they 
had not a single steam fire engine in a sufliciently forward state to be 
sent to the exhibition. The latest and most improved steam fire 
engine was sent to the Industrial Society of the Netherlands, who 
held their 87th annual meeting at Middlebourg, on the 12th inst. 
The exhibition this year being devoted to fire engines and fire 
escapes, thirty-nine exhibitors from Holland, Belgium, and England, 
presented for competition nearly sixty fire engines. ‘“wo steam fire 
engines were exhibited from England—one by Merryweatherand Sons, 
and the other by Shand and Mason. The jury, consisting of an 
architect and the chiefs of all the fire brigades of the principal cities 
in Holland, directed their attention to the following points :—Cost, 
weight, rapidity of raising and generating steam, facility of drawing 


water, volume thrown, distance to which it was projected, least | 


amount of loss, simplicity, accessibility, durability of parts, and 
quantity of water delivered by each engine. Messrs. Shand, Mason, 
and Co. having filled the boiler of their engine with cold water, pro- 
jected an inch jet of water from the branch in9 min. The pipe was 
changed to 1 jin, and 1}in. without stopping the engine. ‘Two jets 
were then worked at the same time; then four and six jets simulta- 


neously, each superior to the jets from the largest hand-worked fire | 


engine on the ground. The jury awarded the gold medal and the 
first money prize to Messrs. Shand and Mason. 

Messrs. Scott and Co. have launched from their yard at Cartsdyke 
the third of the fleet of steamers for the French ‘Transatlantic Com- 
pany. As she moved off the ways she was named the Europe. She 
is in all respects the same as her sister ships the Washington and 
Lafayette, built by the same company. Immediately after the launch 
of the Europe, the same firm launched a small paddle steamer for the 
blockade trade. The Greenock Foundry Company will put the 
engines on board both the vessels. The Lafayette has just arrived 
at Havre from Greenock. The screw steamer Columbian arrived at 
Greenock on Friday from Southampton, under the 1 of 





Harbour and Docks of Leith, impressed with the necessity of increased 
dock accommodation, instructed Mr. A. M. Rendel and Mr. G. 
Robertson, civil engineers, to report upon the best site for an extent 
sion of the Leith Docks, and the most suitable method of making 
the site available. These gentlemen in May following reported that 
the most eligible site was on the sands east of the harbour, which 
offered all, and more than all, the advantages which were found on 
the west side of the harbour, where the other docks stood. Their 
plan comprehended the construction of two large docks, connected 
with each other by a passage 60ft. in breadth, at a total estimated 
cost of £341,000, but it also permitted of the erection of only one 
dock in the meantime, in case the commissioners might not wish to 
undertake the whole works at once. The commi-sioners resolved to 
construct only one of the two docks at present; tenders were 
advertised for, and a contract entered into with Mr. Scott, of Kil- 
marnock, who in February of this year began the work, and has 
been prosecuting it vigorously to the present time. The space to 
be enclosed for the works, as restricted in the meantime, is thirty- 
four acres, most of which is reclaimed from the sea. The first step 
in the prosecution of the undertaking is to build an immense recla- 
mation wall, which shall present an unassailable rampart to the 
severest storm or the strongest tide. As soon as the sea is completely 
shut out by the completion of this wall, which will join the east pier 
at a distance of 5v0ft. beyond the present reclamation bank, the 
excavation of the enclosed area will be proceeded with. The dock 
itself will afford a spacious water area of ten and three-quarter acres. 
and will be excavated to the depth of 10ft. below low water. 
One side of the dock will be 1,100ft. in length, and the 
other side will be 900ft., being in this respect much larger 
than the Victoria Dock, which is 700ft. in length. ‘The breadth of the 
new dock will be 453ft., whereas that of the Victoria Dock is only 
300ft. This noble undertaking has been projected at a cost of 
£225,000. The contractor commenced operations in the beginning 
of March last, and his contract binds him to complete the works 
before the end of 1867. The total number of men employed at the 
works and the quarries is about 300, and we are informed that the 
contractor is constantly increasing them, and adding to his stock of 
plant, with the intention of pushing the works vigorously on. It is 
estimated that the cost of the reclamation wall for the dock now 
constructing will be £43,000; of the dock walls a like sum of 
£43,000; the cost of excavation £35,000; and the cost of the dock 
sluices and machinery, £30,000. We have a good deal to report in 
connection with Clyde shipbuilding. The Payta, built for the Pacific 
Steam Navigation Company, has been launched by Messrs. Randolph, 
Elder, and Co. ‘The dimensions are:—Length between perpendiculars, 
260ft.; breadth, 38ft.; depth moulded, 14ft.; tonnage, builders’ 
measurement, 1,816 tons. She has double teak decks, and has superb 
accommodation for 160 first-class passengers. The engines are of 400 
horse-power, and are on Randolph, Elder, and Co.’s patent double 
cylinder principle, with surface condensers and superheaters, 
The steamers of this company are employed in the mail 
service on the Pacific Coast of South America, where coal is 
very expensive. Its economical use is, on that acconnt, of great 
importance. About eight years ago they adopted these double- 
cylinder engines with great advantage, the saving of fuel in the 
experience of the company being 5U per cent. as compared with 
engines of the ordinary construction. The engines of the Payta are 
the thirteenth set supplied to ghis company by Randolph, Elder, 
and Co. The Payta is the fifth steamer launched from this yard 
within ten weeks, the aggregate tonnage of the five amounting to 
5,000. Three steamers of 2,000 tons, and 400-horse power, are in 
course of construction at Fairfield for this company, and are also 
intended for the mail service in the Pacific Ocean. The builders 
have also in progress an iron floating dock, 300ft. long and 100ft. 
wide, which is to be erected at Callao, for the repair of the 
steamers of this company, and of ships generally. In addition to 
the work already named, Randolph, Elder, and Co. have in progress 
of construction three composite (iron framing and wooden planking) 
screw steamers, of 1,000 tons and 200-horse power, for the Nether- 
lands India Steam Navigation Company, which are to be employed 
in the mail service in Java and adjacent ports; two paddle steaniers, 
of 850 tons and 200-horse power, for a London firm; and a steam 
yacht, of 209 tons, for a club of gentlemen in Yokohama, Japan. 
The launch of the Cuba, another fine steamer, built by Messrs. Tod 
and M’Gregor for the Cunard line, is a great Clyde event. As a 
specimen of naval architecture the Cuba challenges a high place 
even among Clyde-built steamers. Her model combines tine pro- 
portions, with great carrying capacity, and she is constructed 
throughout in a substantial style. The dimensions of her hull are 
as follow :—Length of keel and fore-rake, 327ft.; breadth of beam, 
moulded, 42ft.; depth, moulded to spar deck, 29ft. She 
has a tonnage of 2,832, by builders’ measurement. The Cuba is 
built in nine water-tight compartments, four of which come to the 
upper deck. She will have accommodation for 300 first-class 
passengers ; and if it should ever be thought desirable to employ her 
as a troop ship, she will be found capable of transporting 1,500 men, 
according to the present allowance of space in such cases. The 
necessary propelling power is to be provided by oscillating geared 
engines of 650-horse power nominal, fitted with surface condensers and 
all the most recent improvements. The steam for these engines will 





Captain Jamieson, for the purpose of getting her cabin fittings 
renewed by Messrs. Scott and Co., and her machinery repaired by 


| steam 
noise resulting from the eld system. The rig of the Cuba will be , 


be supplied by four boilers, heated by twenty-four furnaces. Waste 
will be blown off under water, so as to obviate the disagreeable 









similar to that usually adopted in the Cunard ships. The lower 
masts will be formed of timber brought from Vancouver's Island— 
each in one piece, about 32in. in diameter. Cunningham's patent 
reefing to s will be employed, and the masts will be furnished 
with Sir Snow Harris’ lightning conductors as applied to iron ships. 
The internal fittings of the vessels, including the boilers, are to be 
furnished by Messrs. Tod and M’Gregor, the only exceptions being 
the upholstery and cabinet work, which will be executed by Messrs. 
M'Murray Boyd, and Co., of Glasgow. One important feature in 
the interior arrangements consists in the introduction of a deck- 
house, 20ft. wide, extending from stem to stern, in which 
dining accommodation will be available for 300 passengers at 
a time. There is ample provision made for the officials of 
the Post Office, including a mail sorting room, in which the 
classitication of letters can be conveniently proceeded with during 
the voyage. In the after part of the ship is a magazine for the con- 
veyance of powder and shot, forming a compartment of itself, which, 
in case of fire, can be readily flooded. Then there are bakers’, 
butchers’, confectioners’, and pastry-cooks’ shops, similar to those in 
operation on board of the Scotia and the Persia. Taken as a whole, 
there can be no doubt that the Cuba, when finished, will be found 
one of the most commodious steamers afloat. It may not be out of 
place to add here that a duplicate ship to the Cuba, to be named the 
Java, is at present being built for the Cunard Company, by Messrs. 
J. and G. Thomson, of Govan, and is expected to be launched in 
February of next year. What with this, and other vessels in course 
of construction, there is at present 10,000 tons of shipping building on 
the Clyde for the eminent firm in question. As giving some idea of the 
extent and importance to which the Cunard Fleet has now attained, 
we copy an abstract of the tonnage and horse-power of the various 
vessels, from a return recently made to an order of the House of Com- 
mons. It will be seen that the shipping belonging to the great 
service represented by Messrs. Burns, and Messrs. Maclver, of 
Liverpool, is more than equal in tonnage and steam power to the 
whole navies of some continental states, comprising, as it does, the 
following :— 


— Gross Horse 

Nos. Vessels. Tonnage. ower, 
1, Bootin oc ce ce cc S070 co oo oc oo 1000 
3. Persia .. .e cc co 3,900 .. ce oe co 900 
&. Apabin oc co ce co BBS oe oe ce ce «688 
See. cs ce 66 oo QE ee ot ce oe 
5. Asia eee ee | are ee ee ee | 
ee aw as ee ee ee eo ee 
7. BO 65 cc ce cc EE ce ce ce oe «= OD 
8. Niagara... .. « .. 41,825 .. c-~ a 


9, America ia 6s) eet we. ee 
eo 6e os 838 1c oo co oo 180 


10. bec .. 

11, Australasian oc oe ROE cc ce ce co «6 
3B Cillme 2c ce ce ce BSD cc oe « 550 
13. British Queen .. .. 763 46 oe - 150 
14. Stromboli .. «- .. TSE cc ce ce ce )|=6108 
15. Corsion co cc cco co U,R8E we ce oe co 386190 
16, Java «sone ce = ce |=—8,000 =e we we te) | (00 
oe as os se ee Ow te oe OU 
18. Satellite i. ee we ly eS 80 
19. Jackal .. «2 «+ of ISO 4. ce ce co 8100 
20. Kedar .. cc 0+ co 1,788 ose ve oc oc Ze 
Se cc, we se oe TER we ce cs el 
22. Morocco — 3 1,783 ‘ 250 
23. Olympus... «+ oc 1,794 2. oe «e oe 250 
24, Marathon .c ++ oc 1,788 2. oc of of 250 
25. Hecla .. oc oe 1,785 oe —_ 250 


i ce oe oe oe EN ae ae ee oe ee 
27. Palestine .. ++ «. 1,877 oc of «oe ee 260 
28. Tripoli .. we ++ « 2,061 co ce ce co |= 6 
29. AleppO .. +. s+ +e 2,061 oe) a6 6 28 
30. Tarifa .. oc co oe 2,008 2. oc oe of 280 


31. Ostrich .. «2 e2 «- 624 ee - 4150 
32. Liymx «ce oc ** cf 499 4. oe oo 2 
33. Wolf os oe e¢ oe 670 ee 300 
34. Penguin eo te ee 680 ee e - 180 
3) oe oe - 553 >. a 265 


36. Fox a oe oe 553 ww ce ce ee «= 265 
37. Buffalo .. .. «+ ee a | 
38. Beagle .. .. ++ «- 500 6. oe oe oe §=6(110 
39. Llama es «see ve 700 1. ee oe ee 300 


62 056 15,080 








THE METAL MARKET. 


Rais in fair demand, at £7 to £7 10s. per ton. . 

Correr.—A good business doing at the advance. The quotations are 
—manufactured, £105, and uleand cake £98 per ton. ‘ : j 

Tin.—Fine straits is commanding £107 per ton. English block is £105, 
and bar £105 per ton ; but these prices are quite nominal. . 

Tin PuatEs.—A fair inquiry, at 23s. 6d. for coke, and 27s. 6d. for char- 
coal. 

Leap.—Less inquiry. £21 is the price for soft Englisa. 

Spre.rer has receded to £24 15s. per ton, 

544, Old Broad-street, London, E.C. 

July 27th, 1864. 


SCOTCH IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 62s. 6d. f.0.b. Glasgow, 
1 Coltness .. «. «. 62 0 do. 


MOoATE AND Co. 





» 1 Calder ~~ “ae ow 2D do. 
o» - G.M.B. .. o 57 9 do. 
a Do. .. oc of 87 @ do. 
M. Nos, Do, cc o o FT 6 do. 
WARRANTS. e ¢, 


Cash prompt .. .. 58 14 perton. 
8-5th No. 1 and } 1 mo. open =~ « CS Oh 
25th ,, 3 ..)2 mos. » ee ee 5810$ do. 

G.M.B. 3 ws °° ee ee 
MANUFACTURED IRON. 
Bars,Govan .. .. o o & 
» Common + 08 oe 3 


8 less 4 per cent. 
8 
Drumpeller,Common .. .. 8 
0, 9 


0 
0 
6 
Do. st  e 6 
Cramond Scrap Bars delivered 
in London .. .. « oe 12 0 less 2} per cent. 
Plates and Sheets .. .. «. Ll 0 
ee ee ee 0 
Te «6 ws ee we we oe SB 6 
Chairs .. co co cc cc oe & 0 
Guias@ow, 27th July, 1564. 
We have to report a drooping marke! for Scotch Pig Iron ; business 
reported to a fair extent between £Ss. 6d. and 57s. 74d. cash. To-day, 
notwithstanding the prospects of still dearer money, the demand is so 
govd that a reaction to 58s. has taken place, closing buyers; sellers, 58s. 14d. 
In Manufactured Iron'the demand is good. 7 ; 
Exports last week were 14,468 tons, against 10,179 tons in corresponding 
week of last year. Suaw, THOMPSON, AND Moors. 


PRICES CURRENT OF TIMBER. 










1863. 1864. | 1863. 1864. 
Perlood— ¢ 3 £ 8% £ 84 Perloond— 4 s 4 8 4% £ 
Teak seeeeeee]2 1013.10 12 013 0'| Yel. pine per reduced C. 
: 310 415 310 410 | Canasa It quality 17 01810) 17 © - . 
40 310 410 2nd do... 11 01210) UO +o 
0 0 0 0 O © || Archangel, yellow 13101410 13 0 -- “ 
7 0 510 610 || St. Petersbg. yel... 1110 13 0, 1110 6 
410 310 410) Finland. soos SOURED) 2 8S 
0 0 © 0 O O|| Memel .... w ome m3 > 
elm . 310 5 © 310 5 O|| Gotheuburg,yel... 10 G11 0 10 4 918 
Dantzic, oak . 10 610 310 610)! w 9 9? 9 Sa 10 
fir.. 215 4 0 210 310/| Gefie,yellow...... 10101110 101 10 10 
Memel, fir 315 4 0 3 5 310)|Soderhamn...... 91011 5 91° 
MIB ccs 310 315 303 5 | Christiania, per C ' » 23 0 
Swedish -210 215 3210 215 12h. by o by 9 $18 023 0 2 ¢ 
Masts,Queb.rd.pine 510 610 5 0 6 0 in. .... yellow 
yLpine 510 610 5 0 6 © Deckplank, Dnts ols16 OM 14 


per 40ft. 3in... , 
dard 





nipineo 0 O00 06 000 
Lathwood, Dantz.fm 710 810 510 6 10 | Staves, per star M. " -y O73 0 
St. Peters 810 910 8 O 8 W | Quebec, pipe - €0 0 G50) * ow 0 
Deals, per C., 12/t. by 3 by Yin, punchron 18 0 200 18 0°" 
Quebec, wht. spruce 15 10 18 © 15 10 18 10), Baltic a 290 02590 150 0 1600 


StJobn,whispruce]3 015 0 14 015 10)|  pipe.......- 





More Comrantes.—We understand that it is in contemplation to 
form a joint-stock company for the purpose of promoting joint- 
stock companies, and another for winding them up. Particulars 
will doubtless be announced at an early day. 
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Tuts invention, by James Conlong, of Belfast, relates to an im-| end of the cylinder, one of the end fill plates g is put on, and a 
proved method of clothing cylinders and flats, or segments intended | cramp applied to press the teeth firmly together, and its set screw is 
to act against such cylinders, and also for an improved mode of | now put through the plate and screwed home and the cramp taken 
fastening the clothing to the cylinders, flats, or segments of machines | off. {bese operations are repeated until the whole of the grooves 
used for opening, carding, and cleaning cotton, silk, flax, wool and | are filled with teeth and the cylinder is clothed, and although the 
other fibrous substances, and also for more effectually opening the | fill and tightening plates are shown only in Fig. 6, the same plan is 
hard waste and tares of such substances, and consists in making the | adopted with the main cylinder a, Figs. 1, 2, and 3. The teeth of 
clothing of a series of combed bars or sheets placed on the periphery | the opener are set at an angle of ninety degrees on the face, and for 
of the cylinder, and on the face of the flats or segments next to | carding at forty-five degrees. ‘The machines for carding or opening 
the cylinder and parallel to the axis thereof. The bars or sheets are); —__ 








are actuated and reccive motion in the usual way. In adopting the 
improved clothing to the flats or segments /, Fig. 1, the bars are 
made of cast or wrought iron, or any other metallic substance, and 
grooved, and the teeth placed into the groove, as in the case of 
cylinders, and flats or segments applied, and in all cases the teeth may 
be made of steel, iron case hardened, or made of any other suitable 
material. In those machines where dirty waste or cotton is broken 
up aud cleaned, spaces or grids are left in the flats or segments be- 
neath the cylinder. 





fixed or placed in a series of V grooves, such grooves being formed | = 
by a series of bars, bolted, screwed, or otherwise fastened to the 
cylinder, and running parallel with its axis, or the grooves may be 
cut in the cylinder, and this improved system of clothing is applica- 
ble to either wood or iron cylinders. When bars are used to fasten 
the teeth to the cylinder, their edges are bevelled to correspond with 
the teeth, which may be made of steel, or other suitable metal. The 
teeth are made in the form of an inclined plane or wedge, the lower 
part or bottom side being in the form of a segment of a circle, cor- 
responding with the cylinder, and in flats or segments to correspond 
with those to which the teeth are fastened. The thickness of the 
teeth is to be regulated according to the work to be done, the same as 
in wire clothing ; the finer plates to be used when finer combs are re- 
quired, and coarser ones when stronger teeth are required. The 
outer ends of the teeth are made in the shape of a V, to correspond 
with the groc.ves formed by the plates, or the said grooves may be 
formed by cutting them in the cylinder. The teeth are placed in the 
frooves alternately, and when the teeth are of a less pitch than four 
to the inch, they are placed oue full and one blank tooth or fill plate, 
and in fine combs of more than the said pitch, the teeth are made 
with a shoulder at each side, the shoulder forming a segment of a 
circle corresponding with the height or depth of the fastening plate 
or the depth of the groove cut in the cylinder. The cylinde:s are 
made with rims on each end, one fast and the other loose, of a suffi- 
cient depth to correspond with the plates, the loose riugs to be 
fastened by set screws, or other suitable means. When fastening 
plates are used, or when the grooves are cut in the cylinder, the teeth | 
are placed in the grooves the width of the cylinders; for fine work 
the teeth are placed in succession, but for coarse work a filling up | 
plate is used. 

Fig. 1 is a longitudinal section of an opening, cleaning, and pre- | a 
paring machine, in which the main cylinder, segment below it, and | r 
also the licker-in cylinder are clothed according to the invention ; 
Fig. 2 is a plan of the same, with part in section; Fig. 3an enlarged 
section of part of the cylinder and clothing; Fig. 4, a detached view 
of one of the fill plates; Fig. 5 a transverse section of the licker-in 
cylinder, and Fig. 6. a plan of part of the same. 

In Figs. 1, 2, and 3, a represents a transverse section of the peri- 
phery of the cylinder, to which is applied my improved clothing, 
employed for opening and breaking up fibrous materials, and in Figs, 
5 and 6 a represents a transverse section of the licker-in cylinder, 
which is also mounted with my improved clothing. Each cylinder 
1s turned on its face, and across it there are dovetailed grooves or 
slots 4, concentiic with the axis, the form of the grooves or slots cor- 
responding with the form of the teeth soles c, which soles ave formed 
with a shoulder for carding purposes ; but for coarse opening purposes 
they are plain, having fill plates d, Figs. 3 and 4, of the same form 
as the teeth soles, introduced between the sides of the said soles, the 
Pitch and thickness of the teeth being regulated by the work re- 
quired to be performed by such clothing. The grooves or slots are 
cut in the face of the cylinder, or strips with bevel edges are fastened 
to the cylinder to form dovetailed yrooves or slots for the teeth, as Tue first part of this invention, by Charles Pontifex, of Shoe-lane, 
shown at e, Fig. 3, and at the extreme ends of the cylinder there are | relates to improvements in the construction of sluice cocks or valves ; | 
fill and tightening plates f g, Fig. 6, which plates are fastened by set for this purpose the passage of a sluice or other cock or valve is to | 
screws to the cylinder, the cylinder being bored and the holes tapered | be opened and closed by means of a circular valve plate or disc, 
for receiving the screws. ‘The fill plates /, at one end are all put on moving on a central pin or axis, arranged in a suitable valve box 
tight, and one row of the clothing or teeth is then fitted into its or chamber. The circular valve plate or disc is faced up on one 
Corresponding groove, and when one row of teeth come to the other side and is pressed up against a corresponding faced-up surface 
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within the valve box by means of a suitable spring or springs, acting 
(by preference) against the back of the central axis on which the 
valve revolves or partially revolves. The circular valve plate has a 
passage or opening formed through it which, when brought opposite 
to the said pipe or passage the valve plate is arranged to close, 
forms a clear opening for the passage of the fluid, but when the 
plate is caused to make a partia! revolution the unperforated portion 


FIG S$ 








— 


woreroe er 


2 ome ere ger 





82 


THE ENGINEER. 





Avs. 5, 1864. © 











of the valve plate is moved round so as to cut off and close the 
opening to the pipe or passage, and thus prevent the flow of the fluid 
through the same. The circular valve plate may be formed with 
one or more opening and closing surfaces if desired, and it may 
be arranged to open and close one or more separate passages at 
the same time. Motion may be communicated to the circular 
valve plate to open and close the valve in various ways according 
to the particular purpose for which a cceck or valve of this cha- 
racter may be required ; for instance, in one arrangement a slot or 
opening is formed in the circular valve plate with internal cog teeth, 
which take into the teeth of a pinion fixed on an axis which passes 
through a stuffing box to the outside of the valve chamber; motion 
is communicated to this axis by a key or lever to open or close the 
valve as required. Or the toothed pinion may, if desired, be arranged 
to act upon cog teeth formed on the outer periphery of the valve 
plate; or, if more convenient, a bevel-toothed pinion may be em- 
ployed to engage with bevel teeth formed on the valve plate ; or 
Other suitable mechanical means may be employed to actuate the 
valve plate, In place of passing the axis of the pivion through a 
stuffiug box, as previously described, it may be formed with a cone 
thereon ground into a cunical passage through the valve box, and 
be pressed up by a spring. For cocks of comparatively small size a 
key or lever may be applied to the central axis of the valve plate for 
tke purpose of opening or closing the same, the central axis bein ; 
formed with a conical surface or otherwise. Where the pssage or 
opening to be closed is of large area, then it is preferred to employ 
a circular va ve plate formed with several passages and unperforated 
surfaces, acting agaiust correspoudiug surfaces and openings placed 
in the valve chamber of the passage to be opened and closed, the 
valve plate being actuated by a toothed pinion and teeth on the 
periphery, as previously described 

The second part of the iuvention relates to improvements in the 
construction of cocks or valves which have a key or plug to open 
and close the passage through which the liquid flows. It is well 
known that the liquid contained in the pas,age through the plug 
when cut off or closed is liable to freeze up when exposed to low 
temperatures, and the cock or valve is frequently injured thereby. 
In order to prevent the retention of the liquid in the passage of 
the plug, and thus avoid the liability toinjury from the above cause, 
the patentee employs one or other of the following methods :—Ou 
the side of the plug » hich comes opposite the outlet when the cock 
is turned off, # sme Opening is made so as to communicate trans- 
versely with the ma =, assage through the plug, by which ibe con- 
tents of this passag» 111 be discharged through the outlet when 
the plug or key ist 1 ed to cut off the flow of liquid through the 
cock ; or, in place of forming the outlet passage through the centre 
of the plug or key, ‘le patcutee forms it so that part of one side of | 
the passage through Le plug is cut away, by which means an outlet 
is left for the discharge of the liquid contaiued in the plug when the 
flow is cut off. 

Another mode of accomplishing the same object consists in form- 
ing small passages or openings through the side of the barrel or 
socket of the cock in which the plug or key revolves, such passages 
being opposite the passage through the plug when turned off, the 
contents of this passage being thus discharged through the side of 
the barrel of the cock. 

The third part of the invention relates to improved means of 
connecting cocks or valves with flexible hose pipes The tubular 
parts of cocks or valves as at present constructed for connecting 
them with flexible bose pipes have grooved rings cut or formed | 
around them to assist in binding or securing the flexible hose pipe | 
thereon, and it is very difficult to pass the end of the flexible huse 
over these metal convectious. Now, by cutting a spiral groove or | 
thread upon these tubular coun ctiuns near the eud thereof, 
the ends of the flexible hose pipes can be readily screwed or | 
passed over the same and over the circular grooves, which 
should be cut or formed beyond the spiral groove before referred 








This part of the improvements is also applicable to the sockets for 
connecting the lengths of tlexibie hose pipes tugetber, 

Fig. 1 shows a lougitudinal section of a cock or valve constructed 
according to the iuveution, aud Fig. 2 shows a frout view of the 
circular valve a, aud of the box or chamber 6, in which it is ar- 
ranged to wake a partial revolution for the purpose of opening and 
clusiug the pipe or passage c, The circular valve a is ground or 
faced up ou ove side, aud is coustautly pressed up by the spiral 
spring a! iu the box or chamber 0° against the ground or faced up | 
surface of the plate or cover cl of the valve box b. ‘The axis a? of 
the circular valve @ passes through the pate or cover c!, aud by 
applying a key or lever at, to the eud of the axis a’, rotary motion 
may be communicated to the circular valve a, sv as to bring the 
Opeviug at of the valve opposite the opeuing through the pipe or 
passage c, orto close the same by moving the solid part, a5, of the valve 
G across tue passage to close the same When required. ‘I'he pins d, d, 
which bolt the valve box and cover together, serve as stops to pre- 
vent the valve a being moved two far iu either direction, ‘The «xis 
of the valve a may be of conical form, if desired where it passes 
through the cover c!. Fig. 3 shows a side view, and Fig. 4 a 
frout view of a circular valve and valve box or chamber of 
similar coustruction to that previously descr.bed. In this arrauge- 
ment the circular valve @ is arranged sv a to close or open one or 
Other of the two passages ¢, ¢, alternately. Rotary motiou is come. 
muuivated to the circular valve @, 1 this urraugement, by means of 
a key or lover @ on the axis of the toothed pinivu e!, the teeth of 
which take into the cog teeth on the circumference of the valve a. 
The toothed piniou e', is ground or faced up, and is constantly 
pressed up agaiust the faced-up cover of the valve box 6 by a spiral 
spring (actiug against the back end of its axis) contained in the box 
or chamber e* turmivg part of the valve box 6. The correspouding 
parts iu this arrangementare marked with similar letters of reference 
to those previously described in Figs. 1 and 2, 

The second part of the invention is carried out as follows :—Fig. 5 
shows the plug of a cock or tap having small holes or openiugs 
@, @ cut on the side which comes opposite the outlet passage when 
= flow of the liquid is cut off so as to discharge the contents of the 

ug. 

, Fig. 6 shows another mode of accomplishing the same object by 
cutiing away ove side of the passage @ through the plug, the part 
80 cul away coming Opposite to the outlet passage wien the flow of 
the liquid is cut off. Ly Fig. 7 holes or openigs a, a', are formed 
through the side of the barrel or socket in which the plug of the | 
cock rotates, so that when the flow of the liquid is cut off the 
contents of the plug will be discharged through such openings, and 
thus prevent any risk of burstivg through beivg frozen when | 
exposed to low temperatures. ‘the form of the openings in the 
plugs for discharging the contents may be varied. 

The improvements in connecting the tubular parts of cocks or 
valves with flexibie hose pipes, according to the third part of the 
invention, are carried out as fulluows:—In place of forming the 
tubular parts of cocks or valves which are to be connected to flexible 
hose pipes simply with riugs cut thereon, as heretolore practised, a 
spiral groove or thread is to be cut thereon for a short distance 
along the tubular part of the cock, as shown at 6, Fig. 7, aud for 
the remainder of the distauce over which the end of the exible 
hose passes, it is preferred to fori circular rings, as shown at ¢, by 
which means the ends of flexible hose pipes will be more readily 
screwed or passed over the same. 


| to the character of the trattic of the several lines. 


But there is the greatest possible difference in the amount of 
passenger-carrying stock of the different companies; so much 
depending upon the character of the traffic which they carry. Thus, 
while the Brighton and South Coast Railway possesses a stock of 
carriages equal to four ‘or every mile of railway worked by the com- 
pany, aud the South-Eastern Railway have an average of three 
cariayes per mile, the Great Western, the Great Eastern, the Great 
Nortuern, and the Suuth-Western Companies have an average of 
little more than one passenger carriage per mile. The London and 
North-Western have about three carriages for every two miles 
worked; the Lancashire and Yorkshire bave about three carriayes to 
every mile; the Midland little more than one carriage to a mile; 
and the North-Eastern rather less; the North Statfordshire has 
only two carriages for every three miles worked. Looking at the 
halt-yearly reports, it would appear that the two companies having 
the largest stock of carriages are the Brighton and the South- 
Eastern, and those having the smallest are the North Staflordshire 
and the North-Eastern Companies. 

When we look at the passenger receipts of the respective com- 
panies, the reason of tueir different proportions of carrying stock will 
be sutliciently apparent ; and we tind that the principle of average is 
of no use. ‘Tbe Brighton and South-Eastern are almost exclusively 
passenger lines; while the North Stattordsh.re and North- Eastern are 
principally goods aud mineral lives. Then the passenger-carrying 
stuck is largely atfected by the circumstance of whether a line con- 
sists chiefly of main line or chiefly of branches. If of branches, the 
carrying stock is increased in proportion; for every branch must be 
furnished with its due stock of carriages. Nor is much to be learnt 
either, fur the same reason, from the average earning: per carriage, 
as exhibited in the fullowing table. Lines such as the Norbh 
Statfurdshire, which consists chiefly of branches, show a low average 
receipt; while lines such as the Bristol and Exeter, consisting chiefly 
ot main line, show a very high average receipt; in the former, £274 
per carriage during the half-year, and in the latter £722, The neat 
Lighest recei,t for the half-year euding December 31st, was that ot 
the Noith- Western Railway, where it amvunted to £617 per carriage. 

It has been calculated that each pas enger carriage, including its 
several compartments, carries an average of about 1,000 passengers 
a year. But on surburvan lives, the average is much higher. On 
the Brighton and South-Eastern lines it is about 13,000; and the 


| Lancashire and Yorkshire, where the passenger traftic is very much 


ot the character of an omnibus tratlic, the annual average of 
passengers per carriage is about the same. The Great Western 
couveys about 12,000, which is accounted for by the large capacity of 
the broad gauge carriages ; aud the London and North-Western about 
6,500 per carriage per aunum. 

We subjoin a statement illustrative of the passenger department 
and railway working taken from the published accounts :— 
PASSENGER ReceIpTS PER MILE AND PER CARRIAGE ON THE PRINCIPAL 

Ratuways.—Last Har oF 1863. 




















rete = a: 
- | 6 a oe 5 — 
cf |geeg| ghe3 | 282 / 2° 
Ralnways. me [2588 |) Evam | 2e648) 83 
A> | Set. | Ones | Ssgs |= 
e lamga| Sem et i | 
| o 
ENGLISH LINKS. & £ £ 
London and North- | 
Western .. . oe 1,221 2,105 1,299,857 1,064 617 
Great Western... .. | 1005 1,249 727,06 68 566 
North-Easteru .. .. | 1,056 1,030 511,933 | 468 474 
South-Eastern .. .. Bub | 1,015 461,.72 | 1,475 449 
Mid:and - oe ee 7lz ¥35 4411.3 | 619 471 
Lonion and South- | | 
Western . es ‘ 556 962 434,295 781 451 
Lancashire and York- 
shire ~~ 362, «1,171 401,004 1,107 342 
Great-Kastern .. .. 6U6 936 398,458 | 5u7 4u6 
London, Biighton,and 
South Coast... 261 1,004 389,748 1,/81 | 388 
Great Northern... S02 655 335,062 667 «fh 
bris.ol and txeter .. lzl l4u 1vi,153 83z | 72 
North Staffordshire .. 254 175 49,174 193 | #274 
Scorcu LiNgEs. 
North British .. «| 414 | 415 134428 | 323 | 323 
Caledonian... ..  «- 234 | 162 1.8,192 547 459 
Kdiv burgh and Glas- | 
gow .. .- as 169 268 97,186 574 | 362 
Giasgow and South- 
Wester .. ce xe 208 | 226 66 090 317 | 292 
Scottish Central .. v6 1538 45,446 473 287 











It will thus be observed that the railway receipts vary according 
Some of the best 
paying railways stavd comparatively low in the list as respects 
passengers; tor, although the working of goods is vastly more 
expensive than passengers, and involves much greater tear and wear, 
it is more to be relied on, is a more pogressive kind of traflic, and 
leaves, on the whole, much larger protits 

At present prices, the cost of a good first-class carriage is about 
£280, ot a second-class carriage about £220, and of a third-class 
carriage about £190. With ordinary work they will last from ten o 
fifteen years, but requiring frequent renewals, repainting, &c.; and 
if the carriages be treated as those of the metropulitan companies 
frequently ure —that is, if the cloih and lining of the first-class 
carriages be cut and slashed in all directions, and the windows written 
over with tilthy words by the diamond ring class—of ccurse the 
cost of these repairs will be proportionately increased. It is rather 
difficult to get at the exact amount expended by the above 
companies in carriage repairs, as the expenditure under this head is 
usuilly included with that for repairs of wagons, trucks, and other 
goods carrying stock, The following companies, however, give their 
passenger carriage repairs separate, from which some idea may be 
formed of the proportionate expenditure under this head :— 





! Cost of repairs 











No. of Average 
sencer Car. |. #24 muin- - > 
RalLwavs. ae Car- | tenance for the Per md 
| —_ | half-year, vatPlage, 
ae |+-—— 
ENGLIsu Lines | £ £ 
London anu North-Western, 2,105 36,098 17 
Great Western .. 2. oe 1,249 1, 208 } 15 
North-Eastern .. .. ec 1,0:0 15,80 17 
Lancasbire and Yorkshire .. | 1,171 17,403 i “S 
Great Northern .. .. .«. | 695 10,542 16 
Scotcu Linzs. | | 
North British .. 0... 415 603 =| 12 
Caledonian .. .. «2 oe 262 8,290 12 
Edinburgh and Glasgow .. 26 2,783 10 
Giasgow and South-Western | 226 8,695 16 
Scottish Ceutral .. .. .. | 158 2,323 | 44 





i Railway News. 


Sourn Kensineton Mustum.—During the week ending 30th July, 
1864, the visitors have beeu as follow:—On Monday, Tuesday, and 





Fig, 8 shows the application of this part of the improv t 
to the screw couplings tor connecting lengths of flexible hose pipes 
together. 





PASSENGER-CARRYING STOCK. 

Tue mileage of railways open for tratlic in Great Britain is about 
12,000, miles, and the number of passenzer carriages with which 
they are stocked is about 15,000; so that, if we make allowance for 
carriages which are worn out, disavled, and under repair, we arrive 
at an average of about one passenger carriage for every mile of rail- 





way open for traflic. 


Saturday, free days, open from 10 am, to 10 p.m, 9,775; on 
Wednesday, Thursday, aud Friday, Students’ days (admission to 
the public 6d.), open trom 10 a.m, till 6 p.m., 1,794; total, 11,569. 
From the opening of the Museum, 4,749,770. 

Lavunca aT Deapmay’s Bay.—Wittin the last three weeks two 
fine pontoons have been built at Deadman’s Bay, by Messrs. Call 
and Pethick, contractors. They are to be employed on the Dart- 
mouth and Torbay Railway, aud have been named the Dartmouth 
Twins. They are each 60ft. in length, by 16ft. wide, and 7ft, deep, 
and are built with oak frames planked with deal. From Deadman’'s 
Bay they proceed to the Great Western Docks, where they will 
embark their mooring anchors and cables, and from there will be 
towed to Dartmouth by a steam tug. 





An Unver Sea Fieet.—The Ironmoncer and Metal Trade Adver- 
tiser, in speaking of the trade of Birmingham, has the following 
statement :—* The Messrs. Russell are now engaged in the manu- 
facture of an extensive and very novel crder for the Russian 
Government, who seem to have resolved upon making that country 
a great maritime powcr. A fleet of war vessels to sail under the 
surface are now being constructed in Russia. ‘l'o afford some idea 
of the magnitude of the Russian enterprise, it may be stated that the 
cost of the tubes alone, for a single vessel of this submarine fleet, 
will be nearly £9,000 (?). It will contain uo less than thirty-eight 
lengths of wrougbt iron tubes of 60ft. each, baving a 13in. bore, and 
a thickness of jin. The specifications dewand that they shall be 
capable of bearing a pressure of 2,0001b. to the square inch, and 
Messrs. Russell test every tube up to 2,6001b. The submarine boat 
which theee tubes are destined for is of such dimensions that it is 
estimated that 200 tons of iron and steel w.ll be used in its construc- 
tion. The cost will, it is calculated, reach 175,000 silver roubles, or 
£27,000, and the expenditure of this amount has been authorised by 
the Emperor. Each vessel is to have engines worked by compressed 
air, and to have a very strong beak with provision for attaching 
large cylinders, charged with powder, to the bottom of ve-sels, to 
be fired by electricity. The parties navigating the vessel will see 
what they are doing by means of ‘ bulls’-eyes,’ aud they will be 
able to regulate the depth at which they swim, generally keeping 
quite close to the surface.” 

Sanitary Precautions —Let us, again, if it be not already too 
late in the hot season, offer some advice on this most essential! point, 
The summer beat, especially with the great drought of the season, 
makes all outdoor pollution the more dangerous, and uecessitates 
the greater sanitary care. In all instances it is needful, at this 
time of the year, to examine carefully what is deficient, and also to 
see what improvement can be made, both in town aud in country, 
for the preservation of life and health ; especially in those places to 
which the pent-up Londoners and others living in large cities are 
wont to flock for the enjoyment of fresh and pleasant breezes. 2 
these days the heads of families look ut the death rates of the 
various “Health Retreats,” as they are often wrongly called, 
before they entrust those who are dear to them to such re- 
treats, At the seaside or other spots, occasionally, more actu- 
ally die per thousand than die on the average in the wme- 
tropolis, and some other thickly populated towns. ‘[t is, therefore, 
to the interest of all connected with property in these neighbour- 
hoods, by improved drainage, by the construction of good and well- 
arrauged dwellings, and by a proper system of scavenging, to make 
them what they really would be but for the impurities occasioned 
by neglect. If the Registrar-General were to prepare a list of the 
chief places to which persous resort for summer recreation, and, 
against each, place the death rate, and its increase or decrease for 
the last ten years, such a list would be most vaulable. It might be 
suspended in the hall at the office in Somerset House, to be easily 
inspected by those interested ; or even more good would be dune by 
preparing such a list annually for the press, at the season when the 
swallows come, and the “leafy month” is at hand. The drougbt of 
the present season is believed to be greater in some districts uf the 
country than it has been for forty years. Pasturage is dried up, 
and cattle are already being fed on the new and scanty crop of hay. 
As regards the washing away of the festering pollutions of summer, 
this drought is a most serious matter, and betukens great evil to 
health and life in the autumn; more especially, as there has also 
beep a want of thunderstorms to “clear the air,” and assist, with 
their vivifying ozone, in promoting the scavenging decomposition 
and dispersion of animal and vegetable refuse All the more, on 
this account, too, is there pressing need of active sanitary measures 
of a preventive uature at tue preseut moment.— Builder. 

THe Weise Coat anp Iron I Rapes —T'he Newport correspon- 
dent of the Coliery Guard.an stater, that the latest mail trom 
America bas agreeably surprised the ironmasters. The new tariff 
bill is, it appears, a virtual return to the old tariff, befor. the 50 per 
cent. was imposed, aud Lence it may reasonably be expecied that 
the result will be a large increase iu the shipments to New York. 
This has already caused increased firmne-s to be evinced in some 
branches of the tra ie, and there is a general improvement as com- 
pared with last week. The: ffect of the want o! unanimity among 
the Staffordshire makers is still felt, aud there is no doubt that many 
specificstious are held back with the hope that the reductiou wiil 
be accepted by all the first-class tirms. The water supply coutiuues 
quite inadequate fur the requirements of the works, and not 
anything like the usual quantity of work is turned out. The 
reservuirs have been su drained by the six or seven weeks’ drought 
that a werk’s heavy rain would hardly fully replenish them. ‘lhe 
tin plate trade, like the irou trade, has shown a little more firmness 
Siuce it became known that the 50 per cent. tariff bad been aban- 
doved by the Feieral Government, and the makers have re- 
ceived several orders during the last few days, The following are 
the average quotations: —Cuke, I. C., 22s. 6d. to 23s. 6d. per box at 
the works, charcoal, I, C., 27s. 6d. tv 295. The house aud steam 
coal trades are characterised by a moderate amount of activity, and 
the docks and river preseut an active appearauce by ships taking in 
cargves. The Movmouthshbire Railway tratlic coutinues to show a 
Satisfactory increase, which is evidence of the healthy state of the 
staple trades. At Swansea, the recent reduction in the price of iron 
has not had such an effect upon the trade of this district as autici- 
pated by some of the most sanguive. The orders which have 
arrived during the past week or ten days have been principally from 
the Continental States, and one or two rather heavy cousigmeuts 
bave taken place for Awerica. ‘Lhere bas not been much business 
doing in the home trade, aud fresh orders of auy amount in this 
department have Leen rather slack of late. It must not be forgoiten 
that a large number of furnaces have been bluwn in and works much 
enlarged siuce the first of the present year, and as the whule of 
these are regularly employed, the aggregate yield is consideratly 
larger than six mouths siuce. In common with the whole of the 
makers of the South Wales district manufacturers in the Swansea 
and Neath vallies have been much inconvenienced by the scarcity of 
water, and one or two works have been compel ed to suspend 
operations, With regard to the immediate pruspects of the iron 
trade the general impression of those most couversaut with 
affairs appears to be that another reduction will probably have to be 
subunitted to, for as yet the makers of Welsh rails aud bars bave 
bot conceded nearly so much as in the Staffordshire aud other dis- 
tricts. With regard to the coal trade tuere Las been av improved 
demand of late for exportation ; but trade is not so brisk as some 
six weeks or two mouths back. The various collieries are, how- 
ever, steadily empl.yed, and the advanced price fully maiutaived. 
At Cardiff the steam coal proprietors continue, upon the whole, well 
off for orders, although, as reported last week, prices are not quite 
so firm. Three or tour mouths ago, when 12s. and 13s, per toi 
were the average prices of Aberdare steam, the merchants fouunc 
great difficulty in securing asutlicient supply, and the result was that 
mavy coniracts went to the north and other cual districts. ‘J he more 
experienced colliery proprietors then stated that quotations were too 
high to be lasting, aud they expressed their decided opinion that 
both men aud masters would regret forcing up prices to such an 
extent. These predictions have already been partially verified, and 
it is a well known fact that what some termed the “ unreasonable ” 
prices demanded sent many buyers to other markets, ‘The ship- 
ments this month will, it is expected, show an ivcrease on the 
correspouding month, and very probably a decrease on the first 
months of this year. There is au average business doing in house 
coal, and the collieries in the Rhondda Valley and other localities 
are in active employ. Orders are coming in pretty rapidly from the 
west of England and east coast, and there is every probability that a 
good trade will be done during the coming mouths. ‘he sale of 
Messrs. Powell’s steam coal collieries has been completed, and the 
first instalment of £80,000 has been paid by the new proprietors. 
The collieries included in this sale are the following :—Aberuanty- 
groes, Upper, Lower, and Middle Duffryn, Cwmpennar, Plough, 
Abergwawr, Cwmdare, and New Tredegar. The ironmasters report 
a slight improvement in the trade, caused principally by the intelli- 
gence that a more favourable tariff had been adopted in America. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 20, 1864. 
The Earl of Rosse, F.R.S., M.R_L., in the Chair. 
ON THE PHYSICAL ASPECTS OF THE MOUN’S SURFACE. 
By James Nasmytu, Esq., M.R.I. 


As the moon’s hemisphere, which is ever turned towards us, has its 
features illuminated in opposite directions during her monthly pas- 
sage in her orbit around the earth, every part of it is exposed in turn 
to the rays of the sun, which fall on the details of its features in con- 
stantly varying inclinations; and it is from this circumstance that 
we have such favourable opportunities afforded to us of obtaining a 
very correct knowledge of the contiguration of the details in ques- 
tion, as well as of their height or depression above or below the mean 
Jevel of the moon’s general surface. Thus it is that we are enabled 
most carefully to scrutinise her remarkable surfuce ; and should we 
have drawn any hasty inferences from one sct of obser ations, the 
opportunity is usually presented to us in the course of a fortnight, or 
at farthest a month, to correct them if erroneous, or to verify them it 
accurate, and to pursue further investig»tions that may be sugyested 
by reflection on what we had last observed. 

In these respects telescopic visits to the surface of the moon yield 
more correct and reliable results than would many a visit to portions 
of our world where the scenery to be surveyed is not, perhaps, con- 
veniently accessible ; and even when it is reached, the traveller may 
be surrounded by circumstances which very seriously interfere with 
his personal comfort, or disturb that tranquillity which is so requisite 
a condition for close and accurate observation, and thus Jeads him to 
hasty conclusions, which he has no future opportunity to rectify. In 
strong contrast with such circumstances is the position of the 
astronomer, comfortably placed beside his teles ope, in the silence and 
tranquillity of a fine, clear night, with all distracting objects ex- 
cluded from his view. The whole of his attention is thus brought to 
focus, as it were, on the point under investigation there and then pre- 
sented to his scrutiny, and ready to yield perfectly truthful replies to 
his questions ; nvthing being requisite fur a correct interpretation of 
facts other than a quick eye, backed by a sound and unbiassed 
judgment. 

It is from circumstances such as these that we have acquired. by a 
long course of as-iduous observation and reflection, an amount of 
intimate acquaintance with the physical structure of the moon’s ex- 
terior, in many important re-pects far more accurate than is our 
knowledge of that portion of the earth. 
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In order rightly to interpret the details of the moon’s surface, as 
revealed to us by the aid of the telescope, we ougat, in the first place, 
to bear in mind the true nature of volcanic action, namely, that while 
it hus reference to the existence of intense temperature and molten 
matter, it does not derive its origin from combustion, considered as 
such in a strictly chemical sense, but proceeds from an incandescent 
condition, induced in matter by the action of that great cosmical law 
which caused an intense heat to result from the gravitation of pa: ticles 
of matter towards acommon centre. These particles, originally exist- 
ing in a diflused condition, were. by the action of gravitation, made 
to coalesce. and so to form a planet. Volcanic action, then, has in 
all prob.bility for its source the heat consequent upon the collapse of 
such diffused matter, resulting in that molten condition through which 
there is strong reason to believe «ll planetary bodies to have passed in 
their primitive state, and of which condition the geological history of 
our earth furnishes abundant evidence. Thus the molten lava which 
we see issuing from an active volcano on the earth is really and truly 
a residual portion of that molten matter of which the entire globe 
once consisted. 


In reference to the nature and origin of that eruptive force which 
had again and again in the early periods of the moon’s history 
caused the remaining molten matter of her interior to be ejected trom 


beneath her solidified crust, and so to assume nearly every variety of 


volcanic formation in its most characteristic aspect, the key to these 
may be found in the action of that Jaw which pervades almost all 
matter in a molten condition, namely, that “molten matter occupies 
less bulk, weight for weight, than the same material when it has 
ceased from the molten state,” or, in other words, “that matter in 
a molten state is specifically more dense than the same material in 
a soliditied condition.” ‘bus it is that in passing from the molten 
to the solid state the normal Jaw is resumed, and expansion of bulk 
either just immediately precedes or accompanies solidification. It ix, 
therefore, in this expansion in the bulk of the solidilying matter, 
beneath the moon’s crust, that we are to ook for the true cause of tha 





| depcsited in the immediate vicinity of the vent or volcanic oritfice, 










eruptive or ejective action which has resulted in the displacement, | 
surfaceward, of the fluid portion of the moon's internal substance, a 


displacement which hus manifested itself in nearly every variety of | justified in forming a 


voleanic formation, such as circular craters with their central cones 
or mountains of exudation, cracked districts, &c., all these variations 
of well-recognised volcanic phenomena being intermingled and over- 
laid one upon the other in the most striking and wonderful manner. 

It may, however, be very reasonably and naturally asked, * What 
evidence have I that the features I reter to have any relation to vol- 
canic action at all?” In reply to such a question I would direct the 
inquirer’s attention to one single feature which, I conceive, demon- 
strates more completely than any other the fact of volcanic action 
having (at however remote a period) existed in full activity in the 
moon. The special feature to which | would refer is the central cone | 
that may be observed within those “ring-formed mountains,” as 
they have been termed. “ The central cone” is a well-known and | 
distinctive feature in terrestrial volcanoes, It is the residue of the 
last expiring efforts of a once energetic eruptive volcanic action, 
which had thrown the ejected matter to such a considerable distance | 
round about the volcanic vent, that in its descent it had accumu- 
lated around in the form of a ring-shaped mountain or crater ; whilst 
on the subsidence of this volcanic energy the ejected matter was 


w 


and thus arose the “ central cone. 

Anvone who is familiar with terrestrial volcanic craters must, at 
the first glance at those which are scattered in such intinite numbers 
over the moon's surface, detect this well-known analogous feature, 
the central cone, and at once reasonably infer that these similar forms 
arose from a common cause, that cause being no other than volcanic 
action, accompanied by all its most most marked characteristics. | 

Fig. 1 represents a fair average type of the structure of a lunar | 
volcanic crater with its central cone A. Fig 2. lhe same in sec- 
tion. Fig. 3 is the section ot a lunar crater, showing how, by the | 
eruption, and subsequent deposition of the ejected matter, the circular 
outer wall or crater had been formed. Fig. 4. The section of the 
same, exhibiting the manner in which the central cone had resulted 
from the expiring eflorts of the eruptive action, 

In examining the moon’s surface we cannot but be impressed with 
the vast dimensions of many of the volcanic craters with which her 
surface is studded. Craters of thirty miles and upwards in diameter | 
are by no means uncommon, and the first impression on the mind in 
reference to such magnitudes is one of astonishment, that so small a 
planet as the moon (whose magnitude is only about z4th that of the 
earth) should exhibit evidence of volcanic violence so tar zreater than 
any that we have on the earth. This apparent paradox will, however, | 
disappear when we come to consider that in conse- 
quence of the moon being so much less than 
the earth, the force of gravity on its exterior is 
not above {th of that on the earth, and that the 
weight of the lunar materials on its surface is 
reduced in the latter proportion, while, on the 
other hand, by reason of the small magnitude of 
the moon and its proportionately much larger sur- 
face in ratio to its magnitude, the rate at which it 
pa:ted with its original cosmical heat must have 
been vastly more rapid than in the case of the 
earth. Now, as the disruptive and eruptive action 
and energy are in proportion to ihe greater rate of 
cooling, those forces must have been much greater 
in the first instance ; and, operating as they did 
on matter so much reduced in weight as it 
must be on the surface of the moon, we thus 
find in combination two conditions most favour- 
able to the display of velcanic torce in the 
highest degree of vivlence. Moreover, as the 
ejected material in its passage from the centre 
of discharge had not to encounter any atmo- 
spheric resistance, it was left to continue the 
primary impulse of the ejection in the most free 
and uninterrupted manner, and thus to deposit 
itself at distances from the volcanic vent so much 
greater than those of which we have any exam- 
ple in the earth, as to result in the formation of 
the craters of vast magnitude so frequently en- 
countered in a survey of the moon’s surface. In 
like masaer we find the ejected matter piled up to 
heights such as create the utmost astonishment. 
Lunar mountains of 10,00vft. high are of frequent 
occurrence, while there are several of much 
greater ultitude, some reaching the vast height of 
28,0000t., and that almost at one bound, as they 
start up directly from the plane over which they 
are seen to cast their long, black, steeple-like 
shadows for many a mile; while at other times 
they intercept the rays of the sun upon their 
highest peaks many hours before their bases 
emerge from the profound darkness of the long 
lunar night. 

Among the many terribly sublime scenes with 
which the :moon’s surface must abound, none can 
be grander than that which would present itself to 
the spectator, where he placed inside one of these 
vast volcanic craters (Tycho, for instance), sur- 
rounded on every side by the most terrific evi- | 
dences of volcanic force in its wildest features. 

In such a position he would have before him, | 
starting up from the vast plane below, a mighty 
obelisk-shaped mountain of some 9,000ft. in 
height, casting its intense b'ack shadow over the 
plateau; and partly up its slope be would see an 
amphitheatrical range of mountains beyond, 
which, in spite of their being about forty miles 
distant, would appear almost in his immediate 
proximity (owing to the absence of that “ aerial | 
perspective,” which in terrestrial scenery imparts 
a softened aspect to the distant object), so near, indeed, as to reveal 
every cleft and chasm to the naked eye! ‘This strange comming- 
ling of near and distant objects, the inevitable visual consequence 
of the absence of atmosphere or water, must impart to lunar scenery 
a terrible aspect —a stern wilduess—which may aptly be termed un- 
earthly. And when we seek to picture to ourselves, in addition to the 
lineaments and conditions of the lunar landscape, the awful effect of 
an absolutely black firmament, in which every star, visible above the 
horizon, would shine with a steady brilliancy (all cases of se ntil- | 
lation or twinkling being absent, as these effects are due to the 
presence of variously heated strata, or currents in our atmosphere), 
or of the vivid and glaring sunlight, with which we have nothing to | 
compare in our subdued solar illumination, made more striking by 
the contrast of an intensely black sky ; if, we say, we would picture 
to ourselves the wild and unearthly scene that would thus be pre 
sented to our gaze, we must search for it in the recollection of some 
fearful dream. 

That such a state of things does exist in the moon we have no 
reason whatever to doubt, if we may be permitted to judge from 
inferences reasonably and legitimately deduced from the phenomena 
on its surface revealed by the telescope; neither can there be a 
question as to the presence there of the same brilliant tints and hues | 
which accompany volcanic phenomena in terrestrial craters, and | 
which must lend additional effect to the aspect of lunar scenery. | 
Nor must we omit, whilst touching upon the scene that would meet | 
the eye of one placed on the moon's surfece, the wonderful appear 
ance that would be presented by our globe, viewed trom the side of | 
the moon which faces earthward. Possessing sixteen times the | 


| 


superficial area, or fcur times the diameter, which the moon exbibits 
to us, situated high up in the lunar heavens, passing through all the 
phases of a mighty moon, its external aspect ever changing rapidly 
as it revolves upon its axis in the brief space of four-and-twenty 
bours, what a glorious orb it would appear! Whilst its atmospheric 
phenomena, due to its alternating ceasons, and the varying states of 


| a useless waste of extinct volcanoes. 


| Lytham have been deterred solely through this defect. 


| and from Weeton to Kirkham there ae 6in. piping laid. 


the weather, would afford a constant source of interest. But, alas! 
there can be none to witness all these glories, for if ever man was 
lusion which fy the elements of 
certainty, it is that there can be no organised form of life, animal or 
vegetable, of which we have any cognisance, that would be able to 
exist upon the moon. 

Every condition essential to vitality, with which we are con- 
versant, appears to be wanting. No air, no water, but a glaring 
sun, which pours its fierce burning rays, without any modifying 
influence, for fourteen days unceasingly upon the surface, until the 
resulting temperature may be estimated to have reached fully 
212 deg; and no sooner has that set on any portion of the lunar 
periphery than a withering cold supervenes—the “cold of space” 
itself, which must cause the temperature to sink, in all probability, 
to 250) deg. below zero, What piant, what animal could possibly 
survive such alternations of heat and cold recurring every fourteen 





| days, or the accompanying climatic conditions ? 


But let us not suppose, because the moon is thus unfitted for 
animal or vegetable existence, as known to us, that it is necessarily 
Apart from its value as “a 
lamp to the earth,” it has a noble task to perform in preventing the 
stagnation that would otherwise take place in our ecean, which 
would, without its influence, be one va-t stagnant pool, but is now 
maintained in constant, healthy activity, through the agency of 
the tides that sweep our shores every four-and-twenty hours, 
bearing away with them to sea all that decaying refuse which 
would otherwise accumulate at the mouths of rivers, there to cor- 
rupt, and spread death and pestilence around. ‘This evil, then, the 
moon arrests effectively, and with the tides for a mighty broom, it 
daily sweeps and purities cur coasts of all that might be dangerous 
or offensive. 

But there is still another duty that she fulfils—namely, in per- 
forming the work of a“ tug” in bringing vessels up our tidal rivers. 
Dwellers in seap rts, or those who reside in towns situated up our 
tidal streams, have excellent opportunities of observing and appre- 
ciating her value in her towing capacity; and, indeed, it may with 
truth be said that no small portion of the corn with which we are 
nourished, and of the coal that glows in our firesides, is brought 


| almost up to cur very doors by the direct agency of the moon. 


Nortuern or Spain Ratuway.— From our Correspondent).-—The 
inauguration of the works on the last section of this railway bas 
been postponed from July 15 to Aug. 15. The works which have 
had to be executed in the Pyrennes are of a very arduous descrip- 


| tion, and I will endeavour to afford a few details respecting them. 


Tue Yorksaire Coast Raiwway.—In anditio: to the three 
schemes already announced for completing the Yorkshire Coast Line 
(oue of which, the Scarborough, Whitby, and Staines, failed this 
session), another company — the “ Scarborough and Whitby Railway 
Company ’—has issued a prospectus. The object of the new com- 
pany, like the other three, is said to be to make a better and 
complete communication between all the Yorkshire watering-places, 
and connect the north-east coast system with the main north and 
Scotch line. The existing route, via Malton, between Scarborough 
and Whitby is about 56 miles, and occupies three hours on the 
journey, and necessitates change of trains at Malton, and the new 
company propose to connect the two places by a line of twenty 
miles, and do the j urney in less than one hour, The proposed 
route would embrace some of the finest Yorkshire scenery, and there 
is a vast mineral traflic of various kinds to be anticipated, and 
which is totally unserved. The company asserts that not the least 
advantage of this line would be the completiwn of a coast defence, 
The nature of the country to be traversed is so hilly that the 
adoption of the really best route is a matter of difficulty for any 
one comparatively strange, and it is arranged that seven gentlemen 
—two each from the towus of Scarborough, Whitby, and Pickering, 
who have a good local knowledge of the whole district, shall, with a 
competent engineer, make a thorough examination, and finally 
determine the route to be taken. There seems to be every 
prospect of a sharp Parliamentary contest next session; but the 
opnion is that only two projects will be forthcoming in November 
next. 

‘Tue Spanish Navy.—The naval arsenal of Ferrol (Spain) is 
situate in a magnilicent bay, quite a lake, sheltered from every kind 
of adverse winds, and surrounded by high mountains. The maya- 
zines are well stocked, the foundries are extensive establishments, 
the implements are of English manufacture, and bear the Man- 
chester mark, Many of the masters and woikmen are Engiish. 
Two engines of 1,000-horse power, two of 500 and one of 25v, are 
being constructed, and nearly finished. One of the engines of 
1,000-horse power is destined for the iron-clad frigate the Prince 
Alphonze, and one of the 500-horse power engines tor the Almenza, 
fifty guns. ‘The other engines will be sent to Carthayena. Ferrol 
is the only Spanish arsenal in which engines are constructed; at 
Cadiz and Carthagena repairs only are made. There are very few 
ships at Ferrol. Six old dismantled ships are in port; the San 
Francisco is undergoing repairs. ‘The iron-clad frigate the Tetouan, 
launched two months ago, is being equipped. She is a magnilicent 
ship, measuring upwards of 255ft. at the water line. The Tetouan 
will carry 12.0 tons of fuel, and four months’ provision for 500 
men. Her masts and rigging are to be those of a second-class 
frigate. Her iron plating has been made in France; she will be 
ready to put to sea in four months hence. A timber frigate, the 
Almanza, fifty guns, will be soon launched. Three new slips of gra- 
nite are about to be constructed. There is at present but one dock 
at Ferrol, of inconsiderable size, but another is being built, which 
will be upwards of 400(t. long. In front of the town, and outside of 
the arsenal, the Government is constructing an artilicial harbour for 
merchant ships. 

BiackrooL Waterworks.—The Preston Guardian says, ‘* Con- 
cerning the turning on of water in the town, we may say that this 
necessary liquid has been of a wretchevly bad quali:y hitherto, and 
it is said many invalids who have wished to visit Blackpool or 
The water 
obtained from wells in and about the town has been brackish and 
crowded with animalcula. To remedy this a scheme was projected 
some three years since for carrying a supply t» Kirkham, Lytham, 
Blackpool, and Flee: wood from a reservoir at Grisedale, where, with 
few engineering difficulties, good water could be obtained. A com- 
pany was formed, and Mr, Foster, C.E , of Manchester, was retained 
as engineer of the project. The total capital is £80,000, and the name 
of the company is the Fylde Waterworks Company. There are 373 
miles of piping, which have been contracted for by Messrs. Edington 
and Co., of Glasgow. There is a service reservoir at Weeton, 
whence the water is conveyed in lin, pipes to Blackpool. From 
Grisedale to Weeton there are 124 miles of 12in. pipes; from Black- 
pool to Fleetwood is 9 miles, and the water is conveyed Whither in 
Zin. piping, which kind are also being laid from Weeton to Lytham, 
The con- 
tract for laying the pipes bas been executed by Mr. tienry Ashcroft 
and Mr. Bickerstatle, of Preston, who bave executed the work satis- 
factorily. The fire plugs, valver, hydrants, &c., have been supplied 
by Messrs. Guest and Chrimes, of Rutherham, there being in Black- 
pool alone not fewer than ninety-tive hydrants. The water is, we 
believe, reaay for turning on in other places in the Fylde, and soon 
the inhabitants and visitors may expect a good and pure supply. 
Mr. Benjamin Riley is the manager tor the company. Mr. J. B. 
M‘Guire, of Accrington, is the contractor for the large reservoir at 
Grisedale. The work bas been attended with great uitliculty, owing 
to the pervious nature of the ground ; the foundation for the puddle 
trench had to be sunk to a depth of 130ft. from the surface before a 
svlid foundation was met with; the trench was re-filled with concrete 
for a considerable depth, and then the usual pudule wail was com- 
menced, and it is expected that the work will be completed in a few 
months. We understand it is not intended to supply water to tie 
towns until Mr. M‘Guire bas completed the reservoir. What bas 
been done at Blackpool is merely to test the pipes. The water will 
be admitted into the Weeton Busin by means of a self-acting valve, 
and more or less will be discharged as may be required for the 
towns.” 
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THE THAMES EMBANKMENT. 
Mr. Bazaxcette has just submitted his report to the Metropolitan 
Board of Works. The entire document will shortly be made public. 
The following particulars as to the progress of the Thames embank- 
ment will be found interesting :— 

Thames embankment North—Contract, No. 1: The section of 
the embankment lying between Westminster and Waterloo bridges 
was let to Mr. George Furness, for the sum of £520,000. The works 
comprise the formation of a granite-faced river wall, about 3,740ft. 
in length, with a portion of the Low Level Sewer and Subway in 
connection therewith, the extension of several of the main outlets 
to discharge into that sewer, and the construction of about 3,200ft. 
of brick sewer to intercept the smaller outlets and drains now 
discharging upon the foreshore. The existing York-gate is also to 
be removed from its present site and re-erected upon a commanding 
point of the embankment, and new and commodious steam-boat piers 
and landing places aro to be constructed in lieu of the existing ones 
interfered with by the embankment. Some delay has been, and is 
still, to a certain extent, experienced by the contractor in the diffi- 
culty of obtaining for him possession of the wharves for the purpose 
of his works. A part only of those required have up to the present 
timo been given up to him. Some further delay was also occasioned 
to the progress of the works in the experiments requisite to deter- 
raine the best form of caissons to be adopted for excluding the tide, 
a branch of the work which required the most careful consideration, 
as upon it the success of the whole depended, But having 
now definitely adopted the present system of caissons for the purpose, 
any further delay is not anticipated on this head, beyond such as 
the necessities of this peculiar work absolutely require. ‘To the 
present time, under this contract, about 85,000 cubic feet of timber 
have been supplied and used in various parts of the works for piles, 
ties, gantries, travellers, platforms, &c., and about 50,000 superticial 
feet of deal for similar purposes; 750 tons of iron work are on the 
ground, and chiefly in use. About 35,000 cubic yards of filling-in 
material (of which 10,500 yards were supplied by the Conservators), 
consisting of ballast, clay, gravel, ground, brick rubbish, broken 
stone, &c., have been tipped for forming the embankment at the 
back of the retaining walls and works. About 1,800 cube yards of 
ground have been excavated, 1,200 cube yards of Portland cement 
concrete filled in, and 28 rods of brickwork formed. There are 25 
steam engines employed in working the large travellers, the cranes, 
concrete mills, and pumps, The gantries and works now extend 
from Westminster- bridge to the wharves by Scotland-yard, where 
they are interrupted by the want of possession of the properties 
there. Tho value of the works executed, and of the materials, &c., 
upon the ground, is estimated at this date at about £37,000, of which 
£4,100 is due to the past month's work, 

Contract No. 2: ‘This section of the embankment, extending 
from the termination of the above contract, on the east side of 
Waterloo-bridge, to the eastern end of the Inner Temple-gardens, 
was let to Mr. A. W. Ritson, for the sum of £229,000. The works 
comprise the formation of about 1,97Uft. of granite-faced river wall, 
with a portion of the low level sewer and subway in connection 
therewith, and in continuation of those respective works described 
in Contract No. 1. Provision is also made for the extension of the 
main Essex-street sewer outlet to discharge into the low level, and 
for the construction of about 2,200ft, of brick sewer to intercept the 
minor outlts and drains now discharging upon the foreshore, and 
also for t!e construction of a commodious pier and landing stairs, 
in lieu of the existing Temple-pier, interfered with by the embank- 
ment. Similar delay, although in a modified degree to that 
experienccd under the No. 1 contract, has also been occasioned to 
the contr.ctor, through his vot being put in early possession of the 
hards and oreshore required for his works. To the present 
date, the quantity of timber used, or in preparation for use, 
for the piling, st ging, colfer-dam, &c., is about 61500 cubic feet, 
and about 31 tous ut iron have been used for bolting, shoeing, and 
ringing the same. About 77,500 cube yards of material (of which 
14,340 yards were supplied by the Thames Conservators), 
consisting of chalk, earth, brick rubbish, clay, bellast, and other 

ood binding material, have been supplied for filling-in purposes. 
The quantity of excavation along the foreshore, for the small branch 
sewers, is about 2,320 cube yards, of cement concrete filled in, 
415 yards; and of brickwork completed, 21 rods. The contractor 
has now at work, in the shape of plant, 7 steam onginos, 4 chain 





avd hand pumps, hydraulic and other lifting tackle, and about 40 
tons of rails for the travellers, &c., are laid down. The value of the 
works executed, and of the material, &c., upon the ground to this 
date, is estimated at £18,000, of which £4,000 is due to the progress 
made last month, 

Thames Embankment, South: The drawings and specifications 
for the proposed embankment and roadway on the south side of the 
river, from Westminster-bridge to Vauxhall, are in course of prepa- 
ration, and will be ready for tender by about the end of October | 
next. 





Tue Cuto.—The Clio, 22, screw steam corvette, 1,472 tons, 
400 horse power, recently commissioned by Capt. Nicholas E. |i, 
Turnour, was taken to the measured mile off Maplin Sands on 
Friday, for the final trial of her machinery previous to her departure 
to the Pacific, where she will relieve her Majesty's ship Charybdis, 
21, screw steam corvette, Captain Edward W. Turnour. Durio 
the trial the vessel was in charge of Captain W. Hall, of the Sheer- 
ness steam reserve. The machinery was under the inspection | 
of Mr. W. Rumble, inspector of machinery afloat, and Mr. George 
Blaxland, chief engineer of the Sheerness Dockyard. The engines, | 
which were built by Messrs. Ravenbill and Salkeld, worked very 
satisfactorily during the trial. he following were the results :—At 
full boiler power, a mean speed of 10°990 knots per hour; revolu- 
tions of engiues, 57; pressure of steam, 23; vacuum, 23; at half 
boiler power an average of 9805 knots; revolutions of engines, 50. 
The vessel went round the circle in 4min. 37sec. at full power, and 
at half power in dmin. 33sec, the diameter of each circle being 286 
yards and 358 yards respectively; the revolutions of engines in 
turning the circle were 54 and 44. The draught of water during the 
trial was I7{t. 8in. forward; 2vft. L0in. aft. The vessel is fitted 
with Smith's propeller, with the leading corners cut off; diameter, 
16ft.; pitch, 26ft.; length, 3ft.; immersion of upper edge, 2ft. 4in. 
After the trial the Clio was brought back to the Little Nore, where 
she anchored, aud she was inspected by the Commander-in-Chief, 
Sir Charles Talbot, K C.B., on Saturday, 
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Cuirton Susrension Briwor.—In a circular just issued to the 
shareholders, the directors of this undertaking state that they have 
reason to believe that the bridge will be open for traflic early in 
October next. It is a pity the work caunot be completed a little 
earlier, as the foundation-stone of the structure was laid on the | 
27th of August, 1836, by the Marquis of Northampton, as president, 
on the occasion of the meeting in Bristol of the British Association 
for the Adv rent of Sci This year the association holds its 
meeting at Bath, in September, under the presidency of Sir Charles 
Lyell, and it would be an interesting addition to the pr dings of 
that body if the bridge, the commencement of which was inaugurated 
by its president twenty-eight years ago, could be opened under its 
auspices in 1864. The whole capital of the company is now sub- 
scribed, and the directors are, therefore, in a position to exercise the 
borrowing powers of their Act, so that pecuniary consideration can- | 
not delay the completion of the works. ‘The contractors, Messrs. 
Cochrane and Co., of Dudley, would, no doubt, expedite the matter 
if desired, and it certainly would give additional éclat to the event if 
the bridge were ready for traffic in September, instead of October, 
next. Now that the ironwork on which the roadway will be laid is 
cemplete from pier to pier, the number of visitors to this remarkable 
structure is immense. Great progress is being made with the road- 
way. The framework of the bridge is being painted, and a portion 
of the ee for each side of the footpaths has arrived, and its 
erection will shortly be commenced. The road leading to the 
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Tuts invention, by Thomas Harrison, of Tudhoe, Durham, con- 
sists in an improved method of applying mechanical power to the 
process of puddling iron and steel, as a substitute for, and auxiliary 
to, manual labour. 

In the year 1836 (June 13th, No. 7117) a patent was granted to 
Charles Schafhautl, of Dudley, for “ Certain improved apparatus for 
puddling iron,” and which apparatus, as described in his specifica- 
tion, consisted in part of a combination of wheels, levers, and 
cranks, which were to be put in motion by any convenient prime 
mover, and whereby it was proposed to impart a compound motion 
longitudinally and transversely to the puddling tool. The appa- 
ratus was exceedingly complex, and its operation imperfect and 


This invention is intended to simplify and perfect Dr. Schafhautl’s, 


means, motion laterally aud transversely to the puddling tool, such 
iateral and transverse motion being produced simultaneously, being 
continuous, and also, as regards the transverse motion, being rever- 


Fig. 1 is a side view; Fig. 2, a front view; Fig. 3, a back view; 
and Fig. 4, a p!an of the apparatus employed. It will be seen that, 
instead of obtaining the requisite power from a separate prime 
mover, and transmitting the same through wheels or pulleys, as was 
before suggested, a small engine is employed, and its power applied 
directly to the apparatus. 

The engine consists of acylinder a and piston, with suitable valves 
of any approved kind, and it may be worked either by steam, by 
compressed or heated air, or by water, but the patentee prefers 
water wherever it can be obtained economically at a suitable 
pressure, The engine is placed immediately over and upon the roof 
of the puddling furnace 4, and in a line with the centre of the fur- 
nace door b'. It is mounted on a pivot ¢, in such manner that the 
cylinder a may be turned round horizontally upon its centre to any 
required angle. To the sides or cylinder of the engine a bracket or 
ane arm d is attached, of such dimensions that its extremity 

overhang the front of the furnace 6. From the point of the pro- 
jecting arm d a bar e is suspended (called the suspension rod), of 
such length that its lower extremity will hang opposite the work- 
ing hole 6? of the furnace door. The piston rod a! of the engine is 
attached to aconnecting rod f' lying in the same line, and the end 
of which is connected by a pin or other coupling, or a parallel 
motion to the suspension rod ¢, so that when the engine is put in 
motion the suspension rod will be made to vibrate toand fro. ‘The 
lower end of the suspension rod e, which hangs before the working 
hole in the furnace door, is provided with a hook e', or it may be a 
ring or cross bar, upon which the outer end of the puddling tool g is 
made to rest, and by which it is retained in its proper position, the 
other end of the tool being introduced into the furnace 6 anongst 
the melted metal. The vibratory motion of the suspension rod thus 





! 

| 

Wal 
a TTL | 
| 

| 

| 

| 











| } 





| 











motion may be obtained. Or a circular detent wheel or ratchet, 
with pawls, may be substituted for the worm wheel /, and then at 
each stroke of the piston the pawls are raised, and the detent whevl 
or ratchet made to move forward one tooth. By this means the 
cylinder a is caused to rotate horizontally on its pivot ¢, carrying 
along with it the projecting arm d, suspension rod e, and tool g, and 
thus transverse motion is imparted to the tool simultaneously with 
the longitudinal motion, and thereby every part of the bottom of the 
furnace 6 is successively brought under its operation. The 
cylinder a is permitted to describe a segment of a circle sufficiently 
large to allow the tool g to traverse the whole of the furnace 
bottom, and on arriving at either extremity the action of the pawlsin 
the detent wheel or ratchet is reversed as described, or by any approved 
method commonly used by machinists for producing self-acting 
reversible motion. The valve is conveniently worked by a projec- 
tion m! on the rod m coming against tappets q, q, on the valve rod. 
The form of the puddling furnace may, if desired, be modified, and 
the size increased so as to receive a working tool on each side alter- 
vately, iz which case both ends of the piston rod must be furnished 
with a convecting rod, suspension rod, and projecting arm, as above 
described, 

In some cases, when it is not convenient to place the engine on 
the roof of the furnace, it may be mounted oun a portable trolly or 
carriage of a suitable elevation, aud may then be placed opposite the 
working door of the furnace, the attachment of the connecting rod 
being made directly to the working tool, or, if preferred, to ap 
intermediate bar, a suspension rod, or a parallel motion. ‘T'he metal 
may be melted in the usual manner, or in a separate furnace, and, 
after being worked and stirred by the tools until it comes to nature, 
it is to be balled and withdrawn from the furnace by manual 
labour, in the manner commonly practised. 





working model of a pair of Penn’s patent trunk engines, made 

Mr. Thomas Smith, modeller, of 20, Walnut-tree-walk, Lambeth. 
These engines are fac-similes of those in H.M.S. Warrior, the 
model engines, however, are without air pumps and condensers, 
whereas the Warrior’s are condensing engiues. The weight of the 
pair of model engines is two grains less than that of a silver three- 
penny piece; and they stand on less space than a silver threepeony 
piece would cover. The cylinders are ;‘;in. in diameter. Length 
of stroke jin. The throw of the eccentrics is ;j;in. ‘I'he engines 
are constructed with the link motion reversing gear. The 
hexagon-headed bolts used for fastening on the cylinder covers are 
ydoin. in diameter. The engines cau be worked at from twenty 
revolutions per minute up to 20,000 revolutions per minute. Mr. 
Smith was engaged for two months upon this unique specimen of 
steam engine construction, and the wonder is that the labour was 
not that of two years. He had previously constructed a complete 





communicates a corresponding motion to the tool g, which is made 
to work backwards and forwards over the hearth or bottom of the 
furnace ; this is the longitudinal motion. The pivot c, on which the 
cylinder rests, is surrounded by a worm wheel /, and a worm? 
gears therewith; the bearings of this worm are fixed to the 
cylinder; & is a ratchet wheel on the axis of the worm; it is driven 
by the lever /, mounted loosely on the same axis, and receiving 
motion from the rod m, which at its further end is pin- jointed to the 
suspension rod ¢; n, n, are pawls, carried by a pin on the lever J, 
and furnished with a tumbling weight 0, which acts constantly to 


press one or other of the pawls into the teeth; when the weight is | 


on one side of its pin or axis it keeps one pawl in action, and when 
on the other side the other pawl, so that the direction in which the 
worm i is rotated is reversed by throwing over the weight o from 
one side to the other; this is conveniently done by a tappet o! upon 


| it, with which a finger p on the axis of the worm comes in contact, 


when the motion is to be reversed. The finger p may be fast upon 
its axis, or, if a longer range of motion be required, the finger may 
be arranged to turn freely on its axis for a portion of a revolution, 


and then to come against a stop; similarly any desired length of 


working model of the steamship (treat Britain (engines and all), the 
whole length being 7in. 

Invian Ramways.—It appears from the report of Mr. J. Dauvers, 
' the Government Director of Indian Railways, that of the 4,786 miles 
sanctioned, 2,688 have been opened for traffic to the Ist of May last, 
leaving 577 miles to be completed in 1864, 159 miles in 1865, and 
1,360 miles in 1866 and subsequent years. The length of railway 
opened in the year 1863 was 233} miles, and from the 1st of January 
to the Ist of May last 1253 miles. The number of proprietors and 
debenture holders has increased from 31,420 to 33,358, of which 
only about 1 in 100 are natives. ‘The whole capital raised to the 1st 
of May last amounted to £54,285,088, and the expenditure 
£51,144,722, including £4,775,861 expended during the past year. 
The total capital authorised to be raised amounts to £61,993,600, 
and the amount estimated to be required for the undertakings 48 
now sanctioned £72,300,600. The traffic receipts for the year ending 
the 30th of June, 1862, amounted for passengers to £438,829, and 
for goods to £590,000, together £1,028,829 ; and for the year ending 
the 30th June, 1863, to £679,400 for passengers, and to £1,033,0/" 
‘ fer goods—total, £1,712,400. 
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Tuis vention, by Henry Holdrege, of Irvington, New York, 
U.S , relates more particularly to the production or making of gas 
from water or the vapour of water, and embrace and include various 
modes of decomposing water or the vapour of water for the purpose 
of separating avd obtaining the gases thereof, avd also different 
methods of carbonising the hydrogen when that gas is to be used 
for illuminating purposes. 

A part of this invention, however, is capable of being applied or 
used for the production of metallic oxydes in connection with the 
decomposition of water, and one method described may be used for 
the manufacture of gas either in combination with or separate 
from the use of the vapour of water for the purpose of increasing 
the quantity of hydrogen. 

A prominent and important feature of this invention, in its appli- 
cation to the manufacture of gas from water, consists in the use, in 
combination with oue or more suitable retorts, of a superheating and 
distributing chamber or coil, and which may be so placed as to be 
subject to the action of the heat applied for heating such retort or 
retorts, so that the vapour of water admitted into such chamber or 
coil shall be heated therein to about the temperature of the incan- 
descent decomposing material in the retort immediately before it is 
brought in contact therewith, and which superheating chamber or 
coil is perforated with fine holes, by means of which the vapour of 
water when superheated in such chamber or coil is brought in 
contact with the incandescent decomposing material in a .finely 
divided state, and in a condition as dry as possible; such chamber 
or coil is called a distributing chamber or coil, because it is the 
means of distributing the superheated steam amongst the incan- 
descent decomposing materials in a finely divided state. 


Fig. 1 is a transverse section of a retort with a metallic or other 
box, having a circulating chamber D, arranged therein; and Fig. 2 
is a longitudinal section of the same; Fig. 3 shows the interior cir- 
culating passage and connecting pipe; and Fig. 4 shows the per- 
forated cover, which is represented with a curved top. When steam 
is admitted into the box B through the pipe E, which may connect 
with any convenient source of supply, it enters passage D, and 
travels entirely around box B, before passing through the cover C 
into the retort A. Fig. 7 shows a distributing coil placed in the 
lower part of a retort, and perforated at its inner end for the dis- 
charge of the superheated steam. The perforations in the distri- 
buting chamber or coil are usually made about jin. in diameter, 
but the oxidation of the metal will soon cause them to be con- 
tracted. 

Ip the operation of making water gas, it has heretofore been the 
practice to produce the hydrogen and the other gases resulting from 
the decomposition of water, by bringing the vapour of water in con- 
tact with incandescent charcoal, coke, or other decomposing material 
placed in a suitable retort, from which said gases are conducted by 
means of a suitable pipe to a gas retort, where they meet the hydro- 
carbon vapours and gases eliminated from some proper gas~yielding 
substance. It has also been the practice to introduce the steam or 
Vapour of water by means of a pipe, into some part of the hydro- 
gen retort, into which it issues from the open end of the pipe in 
volume corresponding to the diameter of the pipe, and the pressure 
of the steam filling the retort, or tending to do so, caused a diminu- 
tion of the temperature, and rendered it difficult, if not impossible, 
to keep up the temperature of the retort necessary for the constant 
production of the bydrogen, and which is of great importance in the 
successful manufacture of water gas, in order to keep pace with the 


constant production of the hydrocarbon vapours and gases in the | 


carbonising and mixing retort. 

This invention consists in animprovement in such process where- 
by there is obtained a more uniform mixture of gases eliminated 
from coal and water, or their equivalents, in separate retorts, by 
supplying the hydrecarbon gas retort with gases that are eliminated 
from the vapour of water in a separate retort in a manuver that 
ensures, as far as possible to such operations, a constant and uniform 
supply of such gases, viz., by passing the steam, previously heated, 
to about the temperature of the incandescent decomposing material, 
in a finely divided state, through the mass of said decomposing 
material in the decomposing retort, and conducting the gases thus 
formed to the hydrocarbon or mixing retort. The effect of bringing 


the steam at high temperature in a finely divided state ia direct 








contact with a jurge surface of incandescent decomposing material, 
is to insure an immediate and perfect decompositior of the steam 
without diminishing the temperature, and thus securing a constant 
production of the desired gases. 

In operating the apparatus, the material used for decomposing the 


steam or water is placed within the retort over and upon and around | 
the distributing chamber or coil (in cases where such coil or chamber | 


is placed within the retort, and which is the most economical and 
convenient arrangement, as the same heat used to heat the coal will 
also heat the distributing chamber, and thus superheat the steam), 


and heat is then applied to the retort in the usual manner, and when | 


the retort is heated to a bright red heat, the steam or vapour of 
water is allowed to enter the distributing coil or chamber, where it 


is superheated, and from whence it passes by means of the perforations | 


a, a, a, among the incandescent material contained in the retort, and 
is rapidly transformed into permanent gas, 

Figs. 9 and 10 are two views of a retort, suitable for so producing 
metallic oxides. At the bottom of the retort a distributing coil, such 
as is shown in Fig. 7, or a distributing chamber to heat the steam 
and deliver it in small jets through the decomposing materials, is 
placed, and the retort is then filled withaquantity of decomposing ma- 
terial, say, sufficient, when melted, to cover the retort three or four 
inches in depth over the distributing pipe D, Fig. 9, or asuitablestream 
of melted metal may be run directly into the retort by the pipe E, Fig. 
10. When sufficient decomposing matter is in the retort, the valve 
F. Fig. 10, is opened, and steam admitted into the circulating or dis- 
tributing pipe D, Figs. 8, 9, 10, where it is superheated and distri- 
buted through the red hot material, and is decomposed into oxygen 
and hydrogen—the former gas combining with the metal, and the 
latter, set free, passes out of the stand pipe G, Fig. 10, into the 
washer and purifiers, and thence to a gasometer, where it may be 
stored ; or it may, before being purified, pass into another retort 
containing hydrocarbons, and made iuto illuminating gas. If oxides 
of lead or zinc, or other metals which sublime at high temperatures, 
be wanted, it will be advisable to attach a subliming chamber or 
retort for that purpose. 

Water, or the vapour of water, may also be decomposed by the 
use of hard or anthracite coal, thereby producing gas more cheaply 
and speedily thau it has been done by other methods. The 
retort used for that purpose is represented in Figs. 5 and 6, 
Fig. 5 being a longitudinal section, and Fig. 6 a vertical 
front section of the same, A diaphragm } runs through the 
centre, for the purpose of increasing the heating surface over 
which the steam must travel before it cap leave the retort. In the 
bottom of the retort is placed the superbeating and distributing 
apparatus, shown in Fig. 7, and the retort is then filled with anthra- 
cite coal on both sides of the division or diaphragm 4, and, when 
heated to a red heat, steam is admitted through the cock or valve F 
into the distributor D, where it is superheated, and from whence it 
passes by means of the perforations a, a, into the heated coal, where 
it is at once decomposed into permanent gas. If any steam escapes 
decomposition in the lower part of the retort, it will be decomposed 
in the upper layer of coal above the diaphragm ); the gas then 
passes off into the coolers and purifiers, and thence to the gas 
holder, where it is stored for use. 

For the purpose of carbonising the gas more highly than can be 
done with one retort, and thereby produce illuminating gas, a bench 
of two or more retorts, as shown ip Fig. 8, may be made use of, 
Such retorts are made of iron, clay, or other suitable material used 
for retorts, and are set in an oven built of brick, in the usual 
manner of gasworks, and known as a bench. 
heating surface of such retorts, diaphragms 6 may be placed in 
them in the manner before described, and as shown more 
particularly in Fig. 5. In one of such retorts is placed a super- 


| heating or distributing coal D, D, to which is attached a steam pipe, 
urpose of supplying a certain quantity of | 


with its valve F, for the 
steam when required. The retorts are all then filled with anthra- 
cite coal, their covers luted tightly, and heated to a red heat. The 
valve F is then opened, and steam admitted into the coil D, D, from 
whence it passes through perforations a, a, as shown in Fig. 7, into 
the heated coal, where it is decomposed into inflammable gases. It 
then passes through pipe H, Fig, 8, into the next retort, and around 
the diuphragm 64 in such retort, and among the coal in such retort, 


To increase the | 





where it takes up an increased quantity of carbon, and then 
through pipe J into the last retort, where it is more fully carbonised, 


sufficiently for illuminating purposes, from whence it passes, by the 
discharge pipe K, into the coolers and purifiers, and thence to the 
gasometer, where it is stored for distribution. 

The use of anthracite coal for the purpose of decomposing the 
| vapour of water, in connection with soft or bituminous coal, to car- 
| bonise the gas obtained from the vapour of water, and thus make it 
| fit for illuminating purposes, is, however, in some respects more 
| desirable than the use of anthracite coal alone, as before described. 
The arrangement of retorts for such a combined use of anthracite and 
| soft or bituminous coal, shown in Fig. 38, which is a perspective 
view, the enclosing setting being removed, so as to show the posi- 
tion of the retorts and their connections, has been found highly 
satisfactory. The retort A" is filled with anthracite coal, and the 
use or object of such retort is to decompose the vapour of water ; 
such retort is also to be provided with a superbeating and distri- 
buting box or coil, such as is shown in Figs. 1 and 4, or in Fig. 7. 
Connected with such retort, thus provided with a superheating and 
distributing apparatus, is a bent or U-shaped pipe D', which has 
attached to it the syphon I}! and cup C!. Water is supplied to such 
syphon through the cup O', and from theuce passes into the pipe D', 
which is exposed to the heat of the oven, where it is converted 
into steam before it enters the distributing box or coil before 
referred to. By the arrangement of the pipe D! the water supplied 
through the syphou is converted directly into steam, and no other 
provision is required for supplying steam to the distributor, The 
steam is superheated, as before described, in the distributing 
chamber or coil, and is then passed, in a finely divided state, iuto 
the heated coal in the retort A". From this retort the hydrogen and 
other gases, except the oxygen, which is taken up by the anthracite 
coal, as they are set free by the decomposition ot the vapour of 
water, are conducted by a pipe E' to the retort B", which is filled 
with bituminous coal, through which they pass, and in passiog 
through which they take up all required carbon to fit them for 
illuminating purposes. The gases, having been thus carbonised, are 
not conducted directly to the coolers and purifiers, but pass from 
such retort B", through an opening g, into a hollow core or 
men i F' cast upon the top of the retort, and which is highly 
neated; and in passing through such heated passage the gases are 
further reheated, after having been carbonised, and from thence they 
are sed, by means of the stand pipe G', to the coolers and 
purifiers The formation of the core F' upon the retort furnisbes a 
convenient method of reheating the gas after carbonisation, but 
other arrangements of parts may be used for the same purpose. 
This reheating of the gases after they have been carbonised 1s found 
to greatly improve its illuminating qualities. The hydrogen 
retort A", if made about the size of the carbonising retort BY“, may 
be divided into two parts by the partition H', each of which is to be 
provided with its syphon tube, to convert the water into steam, a 
distributing chamber or coil, to superheat and distribute the steam, 
and a carbonising retort, with a suitable attachment to reheat the 
gas after it has been carbonised. By such an arrangement one 
hydrogen and carbonisiog retort may be constantly in opera- 
tion. Actual experiment has demonstrated that.a single charge 
of anthracite coal, so used to decompose the vapour of water, and 
thus furnish a constant and abundant supply of hydrogen, 
is sufficient for a large number (over fifty) of charges of soft coal 
in the carbonising retort; and the supply of bydrogen so obtained 
from the decomposition of water takes up so nearly all the carbon 
contained in or produced from the soft coal, that the formation of 
| coal tar, except in the smallest quantities, is entirely prevented. 
| Cannel coal, and other coals which heretofore could not be used in 
| the manufacture of gas, except under great disadvantages, because 
| producing a gas too rich for practical use, can also by the above 
| process be used as well as those coals commonly known as semi- 

ituminous. The charges of soft coal are also worked off in about 
half the time usually required in the ordinary methods of making 

The use of the different kinds of coal in connection with each 
other, substantially as described, for making illuminating gas thus 
secures important advantages, avd greatly reduces the cost of 
manufacture. As will be observed, the action of the anthracite coal 
in the hydrogen retort, so called, is to decompose the superheated 
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steam and take up or absorb the oxygen, setting free the hydrogen, 
which is afterwards carbonised. Though for some reasons the use 
of anthracite coal for such purposes is preferred, other substances, 
as charcoal, iron chips, or any material suitable for decomposing 
the water vapour and absorbing the oxygen, may be used in the 
place of it, and substantially the same results be produced. Where 
anthracite coal can be conveniently obtained its use is preferred. 
If for any reason the use of but a single retort is convenient or 
possible, and it is also desirable to carbouise the gas produced so as 
to render it fit for illuminating purposes, a stream of petroleum or 
other liquid bydrocarbon may be admitted into the retort. In such 
case also the retort may he filled with inferior materials, such as 
chips, sawdust, and similar articles, which of, and by themselves, 
would not produce a gas sufficiently rich for illuminating uses. 
The retoris used plik varied in form to suit any kind of gas 
works, or a8 most convenient under particular circumstances aud 
conditions, and they may be made of iron or any suitable material. 
The use of retorts in the manufacture of illuminating gas may, 
however, be wholly di-pensed with, the coal being heated in a 
cupola, and the gas arising therefrom being exhausted in such a 
manner that it is compelled to pass through a space filled with coke, 
brick, or other incandescent material, whereby it is freed from all 
tar and other impurities which may be mixed with it when it rises 
from the cupola, 

Fig. 12 is a vertical longitudinal section of such a cupola with its 
exhauster, and Fig. 13 is a plan or top view of the same. L repre- 
sents a cupola, made in the form of an upright cylinder of cast iron, 
lined with fire-brick, or of any suitable material. The bottom of 
such cupola is provided with a fire-grate M, of any desirable con- | 
struction, set on a circular plate of iron, or on a suitable base of | 
brickwork, N isa cylinder surrounding the cupola L, between 
which cylinder and cupola is an annular ring or space O, which is 
filled with coke, fire-brick, or other material suitable to take up or 
separate the impurities that may be in the gas as it rises from the 
cupola, ‘The cylinder N is somewhat higher than the cupola, 80 as 
to form a space P, for the gas to accumulate, and from which it is 
drawn down through the annular space O. To the top of the 
cyliuder N is firmly luted a cover Q, through which is an opening R, 
which is closed with a lid 8; the juint between the lid and cover is 
made tight with melted metal or in any suitable manner. Through 
this lid the cupola is charged with coal. The gas arising from the 
burning mass of coal is exhausted by a fav blower T, placed on the 
side of the cylinder N, and communicating with it through a pipe V, 
which extends into the annular space O, just above the grate or 
bottom plate of the cupola, so that the gas is compelled to pass down 
through the incandescent material in the annular space before it 
reaches the discharge pipe V. Fire having been kindled on the 
grate M, and the necessary air to support combustion being admitted 
through the register or valve U, the cupola is charged with 
anthracite or other coal, the entire body of coal soon becomes one 
burning mass, and the material which fills the annular space 
becomes also incandescent, The action of the blower creates a 
draught which cau the atmospheric air to rush in through the 
register in sufficien’ uantity to keep up combustion in the cupola, 
the quantity of air admitted being regulated by the register. 

By such an appara us the use of a retort is dispensed with, aud 
the coal hests and  «. omposes itself in the cupola, which being 
surrounded by brick other incandescent material, does not lose 
any of ils heat by radiation. The cupola also is not liable to crack, 
or should it cack the gas escaping is not lost, but is retained in the 
anvular space O, and exhausted from thence with the rest by means 
of the exhauster. The charging and discharging of the cupola is 
comparatively easy, and the former can be done almost entircly by 
machinery. The discharge should be so arranged that no air -hould 
enter as the grate is tilted, The whole apparatus is simple and 
cheap of coustruction and economical in operation, Air alone may 
be admitted into the cupola through the register or valve U, or the 
vapour of water may be admitted through a pipe U, to favilitate the 
supply of hydrogen. This arrangemeut of cupola is thus capable of 
being used tor making gas directly from coal without the use of the 
vapour of water, or the vapour of water to increase the quantity of 
hydrogen may be admitted into the burning mass, where it will be 
decomposed aud give up its hydrogen for carbonisation. 





of a private bill committee should be three instead of five. 
As at present three is a quorum, this change would practi- 
cally leave matters much as they are, except that on a member being 
taken ill the proceedings would have to be suspended until the 
House provided a substitute or authorised the remainder to proceed 
without the absentee, a delay which could not be more than a day, 
and might be ovly an hour or two. On the other hand, there would 
be this advantage, that the whole committee would have to be pre- 
sent while the case was going op, and that none would be called 
upon to give a decision without having heard all the evidence and 
speeches. The House, however, after preferring four to three, as the 
number of a committee, shrink from the consequence of giving the 
chairman a double vote, and would have gone back to three had the 
forms of the House permitted it. Indeed, it is understood that four 
is to be retained only temporarily, and that next year three will be 
substituted. Arrangements are further to be adopted by which 
private business will be commenced earlier in the session. The 
main point, however, of the committee’s scheme is the establishment 
of a court of reference, to consist of three members, appointed by 
the Speaker, with the Chairman of Ways and Means as president, 
and to prepare bills for the consideration of select committees, by 
disentangling the facts from the merits.” The duty of this tribunal, 
in regard to a railway bill, will be, for instance, to ascertain the 
efficiency and fitness of the works for the object in view, the 
sufficiency of the estimate, the details of the traffic to be accommo- 
dated, and so on. The locus standi of petitioners will also be 
determined by the referees, who, at the end of their inquiry, will 
report to the select committee on the bill, with whom the decision on 
the merits will be left, the recurd of evidence being held to be closed, 
In the event of the committee requiring further information on any 
point, they can appeal to the referees to furnish it. 

Such a system, if it could be carried out, would have many ad- 
vantages. As the court would be of a permanent character, and 
not fluctuating and varied iu its composition, like the committees, it 
would doubtless succeed, not only in laying down, but adhering to 
definite rules of procedure, and would preserve consistency and 
uniformity in its decisions. It would also be able to exercise 
greater authority over counsel and agents, and thus to shorten the 
proceedings by checking irrelevant evidence, and confivuing the 
parties to the real question at issue. Perhaps the most valuable 
part of the scheme is. that which was added at the instance of Sir 
Jobn Shelley, viz., that only one counsel shall be allowed to each 
party. The formidable array of gentlemen of the long robe, who 
are retained in every case, is one of the greatest abuses of the 
present system. It is not merely that great and unnecessary 
expense is thereby thrown upon the suitors, but that the multitude 
of counsellors darkeneth knowledge. It is, in fact, part of the 
conspiracy carried on by a narrow clique, with the view of keeping 
the whole of the Parliamentary practice among themselves. When 
three counsel are engaged ou the same side, they take it in turns to 
relieve each other, in order that they may vi-it other committee 
rooms; and the consequence is, that the same matters are gone into 
over and over again, aud the trial is indefinitely prolonged, because 
none of these gentlemen have been in the room for more than half 
an hour, or an hour at a time, and they are iguorart of what has 
bren doing in their absence. With one counsel each, the parties 
would be much better off, because they would have exclusive 
possession of him during the whole of the trial; and he would of 
necessity be thoroughly acquainted with the particulars of the case. 
Another advantage of the new court would be that its daily sittings 
would proLably be as long as those of the courts of law—from ten 
to four or five, instead of from twelve tv four, like committees. At 
present not more than three and a half hours’ absolute work is got 
out of a committee in a day, and every adjournment is a waste of 
time, as tie threads of the argument or evidence have to be 
drawn together again on the reassembling of the court. With 
the experience which the referees would soon acquire, they 
would be able to give a thorough sifting to each ca-e; engineers 
and counsel would not venture to bring before them many of the 
things with which they try to work on the ignorance or crot- 
chetiness of the committees; and, in not a few cases, the result 
would be that parties, being enlightened as to their relative 
position, would come to some arrangement before the bill went to 
the select committee. ‘There would thus be a saving of time to the 
House, and of expense to suitors, 1t has been suggested that one of 





NEW PRIVATE BILL TRIBUNAL. 


At the commencement of the session of Parliament which closed | 
last week, we veutured to predict that the usu] large amount of 
private business which had to be disposed of would lead to a break 
down of the present system, and probably induce the members of 
the Legislature, out of regard to their own personal convenience, 
if not to the interest of suitors, to consider whether some improve- | 
ment could not be effected. This prediction has actually come to 
pass; and in the last few days of the session we find the House of 
Commons, exhausted by the fatigue of deciding upon 505 private 
bills, endeavouring to procure relief for itself in this respect in 
fuiure years. Colovel Wilson Patten, whon urging upon the House 
the necessity of a change, spoke of the injustice to which parties 
were now subjected. “ The disadvantage,” he said, “ attending 
the present system is that it was necessary to place a great nu v.ber 
of bills before the same committee, and thus many promoters of 
private bills had to wait from an early period of the session until 
the time came for their case to be considered. For instance, two 
railway bills, which were ready to be proceeded with on the Ist of 
April last, could not be taken into consideration until other bills 
preceding them on the list were disposed of, and their turn did not 
come on until the standing orders of the House of Lords came into 
play, avd prevented the second reading of the bills in the other 
House.” This, however, is but a small and exceptional part of the 
evils of the existing system, which is ruinously wasteful both of 
time and money, and, worse than all, uncertain and inconsistent in 
its results. Ina recent debate as to the admission of counsel in 
such cases, Mr. Locke (who is Q.C. as well as M.P.) asked ironizally 
whether those who were against the employment of barristers would 
not prefer that the parties should toss up which side should win; 
but in sober earnest the trial of a bill by a Parliamentary committee 
just now, in six cases out of ten, is almost as bap-hazard as a game 
at heads and tails. The House of Commons, however, is blind to | 
this side of the question. 1t owns that it is overworked, but clings 
to the delusion that it discharges its duties so as to give general 
sati faction. The chairmen of committees are, 06 Joubt, an able 
aud zealous body of men, and the other members, as a rule, seem 
anxious to understand the merits of the cases they are trying. 
At the same time there are many members who look upon the whole 
thing asa great bore, and wile away the weary hours in writing 
private letters, or drawing on the blotting-paper; and parties have | 
no guarantee that one or two of the judges in their case may not be 
of this stamp. Perhaps, too, the crochetty member is even worse 
than the languid oue, for promoters and opponents never can tell 


what strange yew theory of railway coustruction or of railway | 


policy may not be propounded, Then, again, there is a vexatious 
want of uniformity about the procedure which encourages litigation, 
because the suitors know that although they have failed before one 
committee, that is no reason why they may not triumph before 
another, Petitioners are beard who ought never to be allowed to 
open their mouths, and evidence is admitted which is either no 
evidence in a legal sense, or utterly irrelevant, All this tends to 
diminish the authority of the tribuual, aud to withdiaw from it 
that which is essential to its usefuluess—the confidence of the 
public, 

‘There is au universal admission in the House of Commons that 
the present system 1s not equal to the demands made upon it, and 
that “something must be done.” What that “something” shall be, 
it is not so easy to say. A select committee, of great weight 
and influence in respect of its composition, was appointed in the 
middle of the month to consider the matter, and during the past 
week its report has occupied the attention of the House, and 
has substantially been adopted. One proposal was that, with 
a view to 


the referees should be an engineer, with the view of securing techni- 
cal knowledge to the court, and this would certainly appear to be 
desirable. We cannot attach much weight to the objection that no 
first-class engineer would give up his practice to undertake the 
duty, for the case of the bar is strictly avalagous. It is almost 
invariably a serious loss to a man to quit the bar tor the bench; but 
yet we do not find that the Government is driven to appoint inferior 
men. ‘I'be diguity and influence of the position are a sufficicnt 
counterpoise to the pecuniary considerations. 

While we would fain bope that this new tribunal may prove at 
once a relief to Parliameut, aud a boon to the parties concerued in 
private bills, by shortening the duration and increasing the efficiency 
of the inquiries, we cannot but see that there are difficulties in the 
way. In some cases it wiil be scarcely possible to disentangle the 
facts from the merits, and the report of the referees on the form-r 
will be practically a decision on the latter. There may, perhaps, be 
atendency on the part of Parliament to reopen cases after the 
referees have reported; and in that event, of course, the expenses 
of parties will be multiplied till they equal, if they do not exceed, 
those now exacted. Then again, one can scarcely conceive a single 
court of referees being able to overtake the immense mass of busi- 
ness which will come before it; and if there is to be a second 
court, who is to preside over it? This leads to the question whether 
the referees are to be members of the House, and that point has been 
left open iu order that a member may sit as chairman of the second 
court, should one be necessary, and so maintain the direct connection 
between Parliament aud the referees, The Speaker has consented, 
with some reluciance, to assume the responsibility of appointing the 
members of the court, but the House, while consenting to its esta- 
blishment, has certainly avoided any definite opinion as to its 
composition.—Railway News. 


PISTON ROD PACKING. 

A Great deal of ingenuity has been expended in the endeavour to 
produce a thoroughly efficient system of packing steam pistons, and 
not without a successful result. The old hemp-packed piston is a 
thing of the past, and it would not be easy to find an engineer or 
agricultural implement maker at present, however obscure or little 
known to fame, who does not employ some arrangement of metallic 
piston in any engines he may have occasion to construct. It woul: 
be absurd to dweil on the merits of metallic as compared with hemp 
or gasket rings for such a purpose. It is not too much to say that 
neither the locomotive nor the ocean steamer could have had exist- 
ence but for the metallic piston. But there are other moving joints 
to be made tight as well as pistons in any machine developing motive 
| power from steom, and as these depend more or less on metal for 
their integrity, so are they more or less perfect. A hard gun metal 
valve working on a lubricated cast iron or steel face, will run for 
years with very little wear, and during that time will give an almost 
infinitesimal amount of trouble. The modern slide valve of the best 
class is perfectly trustworthy, and seldom out of order. When we 
come to stutling-box packing, however, we tind that the march of 
improvement has been tardy; and perhaps the scheme of rendering 
a moving rod tight by the ai:! ot hempen coils compressed in a cir- 
cular box, is one of the least elegant and most unsatisfactory to be 
met with in or about asteam engine. The engine driver knows but 
too well that his stuffing bexes give him more trouble than anything 
else; and a little, a very little, error in a piston rod, a little furrow- 
ing or roughness of surface, will render it all but impossible to keep 
a tight joint, particularly with high pressure steam. A rod of six or 
eight inches diameter, making perhaps thirty ten-feet strokes per 
minute, represents no trifling amount of rubbing surface; and the 
frictional resistance of an over-tight packing will waste a very con- 





lessen the pressure on members, the members! siderable amount of power. There is nothing more unsightly than 








a blowing stuffing box. A neatly kept engine should be free from 
the pr.vence of even a breath of steam; vapour quickly settles on 
bright iron work, and rusts and corrodes it. The order in which 
stuffing boxes are kept is no bad test of the capabilities of an engine 
driver. In the case of locomotives, hemp packing wears away with 
surprising rapidity, especially in » when the dust from the 
road adheres to the surface of the rod, and literally grinds away the 
hemp. Many repair shops keep a couple of men going all the year 
round packing piston rods alone, and the annual bill for packing 
material is something very considerable. 

Although metal rings serve such a good purpose as piston packings 
it does not appear that they have ever been used with much success 
as substitutes for hemp in a stuffing box. Why this should be the 
case it is not easy to say. Perhaps the cause may be found in the 
fact that it is not so easy to provide means for compressing a metallic 
ring as for expanding it. A great number of small wires, like the 
well-known Ramsbottom ring, have been tried.. These make an ex- 
cellent joint with the rod, but the steam then makes its way behind 
them, between their external circumference and the side of the box. 
They have been used with packing to prevent this, but the packing 
is apt to make its way into the interstices between the rings, and 
preclude their elastic action. Heavy rings, cut into segments, and 
turned up slightly conical on the outside, have been proposed. These 
rings are fitted to a conical box, and by screwing down the gland 
they are said to make all tight. I'he expedient is not very elegant, 
and we imagine that it would not be very difficult to jam a rod so 
fast in this i A that no force short of a breaking strain could induce 
it to move. Yet another plan is embodied in the formation of a ring 
of brass, two or three inches deep, a very little larger than the rod 
inside, so that it can slip freely over it, and a little smaller than the 
internal diameter to which the stufting box is bored out, so that it 
will fall freely into it. ‘This ring is at least an inch thick. Inside, 
two or three grooves, each about Zin. square in cross section, 
are turned. Similar grooves are provided outside, and into these 
grooves steel or brass rings are sprung. The whole affair is 
then passed over the rol and dropped into the box. The inner rings 
make a tight joint with the rod, those outside with the box; aud, 
when carefully executed, the jub is a very good one; but it need 
scarcely be said that it is very expensive as well. 

During the last ten or twelve years many attempts have been made 
to combine the use of hemp with some more permanently elastic 
substance. Cork has been used with some success, and cork fibre 
specially prepared with still more. Vulcanised india-ruvber has been 
tried, but the results obtained from its use uncumbined with some 
substance to take the friction is not very encouraging. In fact none 
of these expedients, save ove, have heid their own against hemp. 
The exception is Crickmer’s patent combined packing, which seems 
to really deserve the high character which it holds, and that is a 
great deal more than can be said of most patented articles. The 
Crickmer packing is by no means a new thing, and it has apparently 
work. d its way into favour solely by proving its merit over a long 
series of years. In one sense it is a metallic packing ; but the metal 
is employed in the form of brass wire gauze of about 700 meshes to 
the square inch. Gauze of this kind has often been, and still is, used 
to make tixed steam-tight joints, the material adapting itself to sur- 
faces with great facility. ‘The Crickmer packing is made up of a 
ring of gauze three plies thick, about half an inch deep. Outside 
this is wound a hard thick tape of tine hemp, closely woven, about 
an inch broad. This brings up the thickness to about the third of 
an inch. Then comes a ring of specially prepared india-rubber, 
about an eighth of an inch thick, and outside this sufficient tape is 
wound to render the ring large enough to fit the stulling box. Several 
of these rings are dropped one over the other and screwed down by 
the gland. Strange as it may seem, it is no less true, that after a 
few days the pressure of the gland may, in stationary engines at least, 
be dispensed with. We have known instances where rods packed 
with this packing have remained tight fur months, although from 
wear at the ‘oints and carelessness on the part of the attendant, the 
parallel motion was considerably out of truth, and the piston rod 
deviated from its correct path, and this, too, with the gland so loose 
that it could be raised up and down under the slacked nuts. The 
steam pressure was thirty pounds in one of these cases, and the 
amount of Jubrication very trifling indeed in both. ‘There is no 
reason why this should not make an admirable material for use with 
quick running engines. It hus already been employed for locomotive 
purposes with great success. 

‘The best packing can scarcely be depended on if a rod and its 
guides are suffered to get out of order, and inatte:ition to little 
matters of detail in this respect is sure to lead to an ultimate con- 
siderable expenditure on repairs. Bad water and priming are a 
fruitful sourc+ of destruction to pistons and packings of all kinds. 
‘Lhere is but one thing worse, and that is bad tallow or oil, unfreed 
from membrane and from acid. A little of this will go a long way 
to destroy the best rod, and the best face which a cylinier can have ; 
and high polish on working surfaces is not so easily got of a maxi- 
mum excellence that it is safe to run the risk of losing it for the sake 
of a mythical economy.—Mechanics’ Maguzine. 








Crare v. THE QueEN.—Those who remember this trumpery case 
may be amused at some statements made the uther evening in the 
House of Commons by Mr. O'Hagan, Attorney-General for Ireland. 
He said, * Since he had the honour of holding his present office he 
had been asked to endorse a petition of rigut for a man who had an 
action pending, when it pleased Parliament to pass a general Act 
which might be pleaded in bar to his action. On the doctrines which 
had been stated on this subject, if an election committee unseated @ 
member he might have a petition of right for wrongful deprivation 
of his seat. Nothing could better illustrate the extravagant notions 
which seemed to be held as to these petitions than a document 
which had lately been forwarded to him. It was a petition to her 
Majesty from a Mr. Clare, who had had an action against the 
Admiralty by a petition of right on some patents, and had lost the 
verdict, at which, of course, he was very much discontented. He 
made some most extracrdinary statements and accusations in this 
document. For instance, he said. ‘If ever a trial at law were wou by 
the plaintiff, and proved by the defendant for the plaintiff, the case 
of “ Clare v. the Queen” is the one, from the fact that all the Admi- 
ralty witnesses were broken down on cross examination, If ever & 
trial were garbled by the press fur the defendant, to the prejudice of 
plaintiff, the case of “Clare v the Queen” is the one. ifevera 
judge sat on the bench biased, the Lord Chief Justice’s speech for the 
Admiralty in the case of * Clare v. the Queen” is a ratification én toto. 
If ever a verdict was given again-t the weight of evidence, it was in 
the trial of * Clare v. the Queen.” If ever subornation of perjury 
were divulged, it was on the trial of “Clare v. the Queen.” If ever 
a conspiracy were mace use of to swindle a plaintiff of his property, 
it wason the trial of “Clare ». the Queen.”’ And he concluded by 
these extravagant prayers:—‘1. To see that I am settled with in full, 
with interest, for my patents and inventions, both for the past and 
tor the tuture, and that all my claims for losses that have accrued to 
me by the Admiralty withholding from me the payment of my just 
rights, along with all the expenses I have been put to in developing 
and promoting this great modern question of metal shipbuilding, and 
the legal charges contingent on this case be paid me. 2, That my 
knowledze shall be set free throughout the royal dockyards, and 
that I am remunerated in accordance with my capabiliues upon a 
per centage on outlay. 3. That the appointment ot Naval Mechani- 
cal Constructor to the Bri‘ish nation, with heredita:y title, in unison 
with the paramount importance of my patents and inventions to 
Great Britain, be granted to me per patent. 4. ‘(hat hereditary 
titles be presented to those gentlemen who have so nobly stood by me 
on public grounds during my oppression from the Admiralty, to their 
eternal fame, viz., Mr. W. Titherington, of Dee Hills, Chester, and 
Mr. Edwin Haigh, of Cote Brook, Tarporley. 5. That your Majesty 
disqualify Sir Alexander James Edmund Cockburn, the Lord Chief 
Justice of England. 6. Ex-oitice Mr. Collier as Solicitor-General, 
and withdraw his patent as Q.C. 7th. Withdraw the patent of Q.C. 
from Sir William Atherton. 8th. Cause the Lord Chancellor to disbar 





Sir W. Atherton, Mr. Collier, Mr. Macrory.” 
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UNIFORM SYSTEM OF SCREW THREADS. 


Mr. WitutaM Setters, of Philadelphia, recently read a paper 
before the Franklin Institute upon an uniform system of screw 
threads and nuts. 

“ The importance of an uniform system of screw threads and nuts 
is so generally acknowledged by the engineering profession, that it 
needs no argument to set forth its advantages; and in offering any 
plan for their acceptance, it remains only to vemonstrate its practica- 
bility and its superiority over any of the numerous special proportions 
now used by the ditferent manufacturers. In this country no 
organised attempt has as yet been made to establish any system, 
each manufacturer having adopted whatever his judgment may 
have dictated as the best, or as most convenient for himself ; but the 
importance of the works now in progress, and the extent to which 
manufacturing has attained, admonish us that so radical a defect 
should be allowed to exist no Jonger. The importance of this subject 
was long ago recognised in England, and the engineers of that 
country, by mutual agreement, adopted the proportions now in uni- 
versal use there. Our standard of length being the same as theirs, 
it would seem desirable that the system which they have adopted 
should also be employed by us, unless grave objections can be urged 
agsinst it and a better one substituted. In examining the details of 
their system, the first in importance appears to be the pitch or the 
distance from centre to centre of the threads upon each diameter of 
screw, which is as follows, viz:— 
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It is probable that this scale, with the exception of the half-inch, 
would be a fair compromise of all the proportions used in this 
country.” 

An accompanying diagram shows the comparative relation which 
these pitches bear to each other and to their diameter. It indicates 
also that the pitch of the half inch screw is too coarse; our practice 
would probably average finer. It is interesting tu ob-erve the 
general regularity of the curve produced by these proportions, show- 
ing that, notwithstanding they have been determined abitrrarily, 
they must follow some rule, and we accordingly find that the 
number of threads per inch may be expressed to the nearest aliquot 

d—a 


of an inch by the formula 1 + , in whch d variable = 





number of sixteenths ofan inch in the diameter of the screw, plus, 
ten, a = constant 2°909, and ¢ = division 16°64. A table calculated 
to this formula, shows that the English screws, with the exception 
of six sizes, do not vary from the rule untll they reach 4}in. dia- 
meter, and then but slightly. Itis believed the pitches as given by 
the formula would be found an improvement, but not sufficiently so 
to warrant us in adopting them, providing the other peculiarities of 
the English system should meet our approval. 

The form of thread adopted by the Engli-h engineers is one with 
flat sides at an angle to each other at 55 deg., with a rounded top 
and bottom. The proportions for the rounded top and bottom are 
obtaired by dividing the depth of a sharpthread. having sides at an 
angle of 55 deg., into six equal parts and within the lines tormed by 
sides of the thread and the top and bottom dividing lines, inscribing 
acircle which determines the form of top snd bottom of thread. 
Judging from the practice of this country,the English form of 
thread has not met with the same favour that has been accorded to 
their pitches. Its advantages over the sharp thread are, increased 
strength to the screw from the absence of acute corners, and the 
greater security from accidental injury which the rounded top 
possesses. Its objectionable features are, first, that the angle of 55 
deg is adifficult one to verify; it is probable no g«uges to this angle 
made independently of each other, and without special cools, would 
correspond with sufficient accuracy. Secondly, the curve at the top 
and bottom of the thread of the screw will not fit the corresponding 
curve in the nut, and the wearing surface on the thread will be thus 
reduced to the straight -ides merely. It is not to be inferred from this 
that these curves cannot be mavle to fit, but only that the difficulties 
in producing contact are so much increased by the peculiar forr, 
that in practice it will not be accomplished. Thirdly, the increased 
cost and complication of cutting tools required to form this kind of 
thread in a lathe, it being requisite that this tool shall have at least 
three cutting sides, in order to form the round top between two of 
them. The English practice for small work is to rough out in a slide- 
lathe with a single point tool, having sides of the proper angle, and 
fini-h in a hand lathe with a comb chaser, which has been dressed to 
the proper form upon a hob kept for that purpose, requiring three 
kinds of cutters and two lathes to perform what with our practice 
requires but one cutter and one lathe. On large work, the screw is 
finished in the slide lathe, with a chasing tool dressed to the proper 
form upon a hob; and as these hobs are necessarily the standards of 
form until worn out, it is fair to suppose the shape must be under- 
going a continual change. The necessity of guarding the ede of 
the thread from accidental injury, becomes more and more apparent 
as the size of the belt is increased, and we have recognised this by 
finishing such bolts with a small flat upon the top of the thread ; but 
no plan has been proposed for general adoption upon all screws, nor 
have any proportions been suggested where a flat is desired, or 
where from the size of the bolt it wou!d seem to be necessary. 

As it is very desirable that some uniform rule should be observed 
in the formation of all threads, and asthe sharp top is objectionable 
upon large screws, this form must be abandoned if we could accom- 
plish our object. It being conced-d that the flat angular sides are 
necessary, we have only to choose between the rounded and flat top; 
and having examined the former, it only remains to notice whether 
the flat will be found free from the objections urged against the round. 
As the sides of the threads are the ouly parts requiring to be fitted, 
and as these are of the same shape as the sharp thread, the one will 
be as easily made as the other. 

The width of the flit top will be determined by the depth to 
which the thread is cut, so that the same tool can be used in both 
cases. he flat on the top of the thread being required to protect it 
trom injury, it is evident that a similar shape at the bottom would 
sive increaved strength to the bolt as well as improve its appearance. 
lo give this form requires only that the ;oint of the cutting tool 
shail be taken off, and then it is evident this thread san be cut in a 
lathe with the same tool and in the Same manner as the sharp thread. 
The width of flat inthe bottom of thread being dependent upon the 
amount taken off the point of the tool, 1t becomes necessary not only 
to determine what this amount shall be, but also to provide a 
means of measuring it. 

The angle of the proposed thread is fixed at 60 deg., the same as 
the sharp thread, it being more readily obtained than 55 deg., and 
more in accordance with the general practice in this country. 
Divide the pitch, or which is the same thing, the side of the 
thread into eight equal parts, take off one part from the top 
and fill in one part in the bottom of the thread, then the 
fat top and bottom will equal one-eighth of the pitch, the wear- 
ing surface will be three-quarters of the pitch, and the diameter 
of screw at bottom of the thread will be expressed by the formula 
diameter — _1 299 
per in. 
thread almost precisely the same as the English, and as the wearing 
Surface on all screws will be confined practically to the flat sides, we 
shall find that unon the proposed plan this will be 36 per cent. greater 
than on the English. 


- These proportions will give the depth of the 





_ A system of uniform dimensions for bolt heads and nuts being 
intimately connected with the subject just discussed, it is believed 
that aconvenient formula that would express the required size would 
go far towards inducing a uniform practice, and with this view the 
following formula for screw threads and nuts are offered for the 
a ceptance of our engineers. Should they meet the approval and be 
adopted by any considerable portion of the profession, there is every 
reason to believe they would soon be applied universally. To com- 
pare the form of thread, two of the { and 2in. taps exhibited are by 
Whitworth and Co., to the English standard and the other two of 
same size are to the proposed thread. 


Formule :— 
D = diameter of screws. 
= pitch of screws. 
constant 2°909. 
flat top and bottom. 
= number of sixteenths plus ten in p. 
z= number of threads per inch. 
= divisor 16°64. 
= diameter of screws at bottom. 
s = short diameter of nut or bolt-head = 1} diameter of 
screws + fin. 
« = long diameter hexagonal nut or bolt-head. 
¢ = long diameter square nut or bolt-head. 
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In the @:scussion following s2veral gentlemen submitted drawings 
and pro:crtions of the screws, bolts, and nuts used in the different 
mechanical establishinents ot Phil:de!p»ia, and Mr. Millholland, the 
able master machinist of the Reading Rauway, submitted the follow- 
ing proportions for threads of bolts, and size of bolt-heads as used by 
that company :— 








Size of ** Tap.”” Threads to the Inch. Size of Bolt heads. 





in, | 

} 12 

12 1 

| 10 1 

| 9 1 
1 | ” 1 
1 | 5s 1 
1 s 1 
] 7 2 
ib | 7 2 





Mr. Parry was in favour of finer threads than that used by the 
E: glish, or the thread proposed in the paper read by Mr. Sellers, par- 
ticularly for locomotive engine work ; but was willing to make con- 
cession of opinion for the sake of uniformity. M. W. Baldwin and 
Co., locomotive builders, with which works he is connected, use on 
is: bolts 28 threads 1 in. bolts 10 threads. 

2 10 
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On all permanent bolts, 14in diameter, they use ten threads. They 
consider ten threads on Zin. bolts coarse, but as they are used prin- 
cipally for stuffing box glands, and require movable nuts which can 
be readily run off by the hand, they have adopted this size, They 
are of the decided opinion, from long exverience, that the fine threads 
are the best adapted for locomotive purposes, as they are more per- 
manently secured, when screwed up, than the coarse threads. ‘The 
threads used by them are abundantly strong to tear asunder the bolt 
before stripping, and the bolts are much stronger than if coarse 
threads were used, He was of opinion that on locomotives especially, 
all knuwn precautions should be used against accidents that might 
result from losing bolts, as the machinery, for the most part, is our 
of sight of the engineer, while running over rough reads, which 
is not the case in stationary macbinery ; and for this reason they use 
finer threads, double jam or nuts, and through keys in all bolts from 
which, by coming louse, accidents might occur. 


Tue Ramways AND THE Lonpon Coat Trape.—For the half- 
year ending the 30th June last the London and North-Western 
Railway has conveyed to the metropolis 480,140 tons 12 ewt.; the 
Great Northern. 356,714 tons 4 ewt.; the Great Eastern, 93 340 tons 
15 cwt.; the Great Western, 91,50@ tons; the Midland, 66,898 tons 
8 cwt.; the South-Western, 10.650 tons 10 ewt.; the London, 
Chatham, and Dover, 8,950 tons; and the Tilbury and Southend, 344 
tons. Of the total railway supply the Claycross ; its, near Chester- 
field, have supplied not less than 118.229 tons ; Codnor-park, 33,360 
tons; Kirkless-hall, 30.531 tons 17 ewt.; Ince-hall, 23,544 tons 
9 cwt.; Langley, 13,943 tons 8 ewt.; Langley Mill, 27 540 tons 
12 cwt; Bubbington, 29,756 tons 5 ewt; G«wber Hall, 19,177 tons 
18 ewt.; Staveley and West Staveley, 40,050 tons 19 ewt.; Pinxton, 
44,682 tons 13 cwt.; Eckington, 17,978 tons; Plumtree, 15,771 tons 
14 cwt.; Victoria, 13,781 tons 15 ewt.; Baddesley, 15,193 tons 19 
ewt.; New Birchwood, 13,784 tons 12 ewt.; Elsecar, 13,078 tons 5 
ewt ; Lambton, 24,956 tons 1” cwt.; and Silkstone, 74,591 tons 
6 ewt. The latter has chiefly been as follows :—Wharncliffe, 14,356 
tons 19 ewt.; Cooper and Co.’s, 24,687 tons 12 cwt.; Newton and 
Co.’s, 19,813 tons 14 ewt.; and Clarke and Co.'s, 7,821 tons. ‘The 
above tonnage relates solely to the supply from the coal-ftields of 
Lancashire. Derbyshire, and Yorkshire. While the general total 
shows a very large increase with the corresponding half of the year 
1863, the Silksione coal has declined cons‘derably, but, as the lock- 
out has now ceased, there is every probability that the tonnage will 
very considerably increase. 

Tue San Pavto (Brazrran) Ramway.—The report of the 
directors states that the claims of the contractors for extras have 
been settled by a satisfactory arrangement, which not only liquidates 
the claims originally put forward, but which precludes any further 
demands of a similar nature. The contractors continue to assure 
the directors that a considerable saving on the time stipulated by 
their contract will probably be effected. The directors state that a 
call of £4 per share will be payabie at the end of August next, and 
that a further and tinal call of £4 per share will be necessary before 
the end of the year. The report of Mr. J. Brunlces, engineer-in- 
chief, states that during the past six months the progress of the 
works has, on the whole, been satisfactory. The first section of 
thirteen miles is practically finished. On the second section, thirty- 
seven miles in length, the first lift on the incline is so far completed 
that the stationary engine is at work, and generally on the other 
three lifts the works are so far advanced that the rails will be laid 
on the top of the Serra in September next, and it is expected that 
al! the stationary engines will be erected and at work early next 
year. The Serra viaduct will still take some nine or ten months for 
erection, but this does not delay the general progress, as a temporary 
road has been laid past it, over which the permanent way materials 
can be hauled. From the top of the Serra to San Paulo the works 
will be completed during the present dry svason, after which the 
ballasting and rail-laying will be proceeded with. Oa the third 
section, thirty-eight miles in length, rapid progress has been made 
with the earthworks generally, and it is expected that in three of 
four months they will be completed. The material in the tunnel 
and summit cutting continues of au unfavourable nature, and conse- 
quently the progress is but slow. Labour is abundant, and the 
weather has been very favourable. The capital account shows an 
expenditure of £1,707,493, leaving a balance of £103,873, 














GORMAN AND PATON’S OBTAINING AND 
APPLYING HEAT. 

Tuts invention, by William Gorman and John Paton, of Glasgow, 
relates to various arrangemeuts for obtaining and applying heat so as 
to secure increased efficiency and economy, a part of the arrange- 
ments being also applicable for lighting in a simple manver. 

In practising this invention it is preferred to first convert the coal 
or like fuel into combustible gases, and to subsequently burn such 
combustible gases with the aid of a further supply of air in another 
part of the furnace orapparatus; but some of the improved arrange- 
ments are also applicable where the fuel is at once completely 
burned or once for the most part into carbonic acid, 

In an improved arrangement to replace ordinary draught furnaces, 
complete combustion cf the fuel is prevented in the see | grate 
space in which the fuel is placed as usual, the admission of air being 
always limited, by means of valves or contracted passages, to a com- 
p«ratively small quantity passing up through the grate bars, and 
sufficient to form, with the fuel, carbonic oxide; and this gas, mixed 
with other volatile matters driven off from the fuel, passes over the 
bridge or fire stop at the inner end of the grate bars into a combus- 
tion space, wherein there is injected into and mixed with it the 
further supply of air necessary for its complete ignition aud combus- 
tion. This further supply of air is heated previously to its admix- 
ture with the combustible gases, and it is preferred to heat it by the 
otherwise waste heat of the fire gases alter these have acted on the 
objects to be heated. The heat restorer, or apparatus for recovering 
this waste heat comprises, according to one modification, a series of 
horizontal tubes or ducts, of any convenient form or section, through 
which tubes or ducts the fire gases pass, first traversing a set in the 
upper part of the chamber containing them, then returning through 
a lower set, and alternately passing in opposite directions through 
lower aud lower sets to the bottom of the chamber. ‘Uhe air enters 
the bottom of the chamber, and, traversing the outsides of the tubes 
or ducts iv an upward direction, passes off at the top by a passage 
leading to the combustion space ; the currents of the entering air 
and departing gases are opposed, which, as is well understuod, con- 
duces to a maximum transference of heat from the latter to the 
former. The tubes or ducts at the hottest part of the heat restorer 
are, by preference, made of a refractory material, such as fire clay, 
but those at the cooler part may be of castiron, The heat restorer 
may have its details modified in various ways, provided the system 
of opposite currents is retained, Thus, the fre gases may pass out- 
side of the tubes or ducts, end the air inside of them; and the tubes 
may be disposed vertically, or in any other convenient positions, and 
in a single continuous length, or in sets, as described. It will be 
advantageous to have the surfaces over which the air passes ine 
creased by gills, undulations, or projections. The air supplied 
beneath the grate for the primary p«rtial conversion of the fuel may 
or may not be heated. It may be heated by passing it through the 
restorer, either along with the rest of the air, or separately, The 
quantity of air admitted is, by prefere ce, regulated by valves at the 
inlet openings, where they are not liable to be deranged by the heat. 

Fig. 1 1s a longitudinal vertical section of a beating furnace, con- 
structed with some of these improvements; aud Fig. 2 is a vertical 
section at right angles to Fig. 1, and taken through the heat restorer. 
The fuel is placed in the primary conversion furnace 1, and the 
combustible gases from it pass by the passage 2, over the bridge 
into the combustion space 3, wherein in this example are placed the 
ol jects to be heated. The supply of air for the complete ignition 
and combustion of the gases is inj-cted amongst and mixed with 
them from the air inlet passage 4, just as they enter the combustion 
space 3. The fire gases leave the combustion space by the outlet 5, 
and traversing the beat restorer tubes 6, pass off by the discharge 
flue 7 to the chimney. The air admitted by the external valve 8, 
traverses over the outsides of the restorer tubes 6, and proceeds by 
the passage 9, to the air inlet 4, a portion also entering under the 
grate 11, by an opening 10, fitted with a valve wherewith to regulate 
the quantity. Fig. 8 is a vertical section of a heating furnace, 
which differs from that shown iu Figs, 1 and 2, in having the 
primary furnace 1. constructed below the combustion space, heating 
space, or bearth 3, and in having the grate 11, inclinod dowuwaris, 
while there is placed above it a plate 12, inclined downwards 
towards it, upon which plate the fresh fuel is first thrown, and from 
which it gradually descends to the grate 11, as the conversion pro- 
ceeds. Figs. 4 and 5 are vertical sections at right angles to each 
other of a third modification of furnace arranged for heating plates, 
which are introduced into the combustion or heating space 8, by a 
door 13. The heat restorer tubes 6 are in this example contained 
in a space under the combustion space 3, the air passing inside and 
the fire gases outside of them, aud the whole forming a compact 
and convenient arrangement. Fig. 6 is a transverse vertical seo- 
tion of a four h modification of furnace, as arranged for forge pur- 
poses. The restorer tubes 6 are in this example placed abuve the 
combustion space 3, and the air passes through them, while the fire 
gases traverse over their outsides to the discharge flue or chimney 7, 
I'he air should be forced in by the inlet 14. 

According to another arrangement the air, or a part of it, may be 
heated by being passed through passages heated from the primary 
conversion furnace, or from the combustion space, or from both, the 
sides of such passages beiag formed with greater surface internally, 
for communicating the heat to the air, than the external surface for 
receiving the beat, that is, for example, having gills or other pro- 
jections internally. 

Figs. 7 and 8 are transverse and longitudinal vertical sections of 
a boiler furnace, with a modification of the improved air-heating 
passages, which in this example are formed by plates 15, applied at 
each side of the grate space, and forming spaces for the air to pass 
up from the ash pit, between them and the sides of the furnace, 
‘These plates 15 are formed with gills or projections on the surface 
over which the air passes ; or the grate bars of the primary con- 
version furnace may be hollow, and extended through or into the 
bridge or fire stop and into the combustion space, the air being 
passed through them and becoming heated thereby, as shown in lon- 
gitudinal vertical section in Fig 9. 

The improved arrangements are advantageously applicable to 
reverberatory and heating furnaces of various kinds, and to 
furnaces for melting glass, metals, and the like, and in these cases 
the combustion spave or spaces 3, will be the space or spaces in 
which the objects to be acted upon are placed. Such space or spaces 
may communicate with the primary conversion furnace or furnaces 
by one or more openings or passages; and we prefer to arrange the 
inlet or inlets for the second air supply, so as to mingle with the 
combustible gases, and cause the whole to impinge upon the objects 
to be acted upon by its jet action. It is preterred in some cases to 
increase the induction of air by a fan or other forcing apparatus, or 
by a jet or jets of steam or air, or of a portion of the gases them- 
selves. And in some cases the air to supply the furnace may be 
admitted at a considerably lower level than the furnace into a 
passage or duct and be heated therein, so as to be pressed upwards 
towards the furnace by the heavier external column of cold air. 
At the same time the egress of the fire gases may be retarded by 
arranging more or less of their exit passage or duct with a down- 
ward direction, 

Fig. 10 is a longitudinal vertical section of a melting furnace, 
with inlets 2, 4, for the gas and air at opposite ends, while the gases 
pass off by the discharge flue7 from the middle of the roof. Fig. 11 
is a section of a modification arranged for melting iron or other 
metal, in which there is formed at one end of the combustion space 3 
a sunk receptacle to receive the melted metal, and from which it is 
drawn in tho ordinary way. Fig. 12 is a section of a kind of double 
furnace for heating or melting, each combustion space 3 being sup- 
plied with gas and air by separate inlets 2, 4, while the gases from 
both pass off by a single discharge flue 7, in the middle. In these 
Figs. 10, 11, 12, the primary conversion furvaces and the heat 
restorers are not shown, but it must be understood that they are to 
be combiued with the parts shown much as in the modifications 
previously herein described. 

The primary conversion furnace may be placed at any convenient 
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distauce froin the cn ow space or furnace, and cue or more 
primary couversion furnaces or gas producers may be arranged to 
supply one, two, or more combustion furnaces, 

he primary partial conversion of the fuel may be effected in an 
improved apparatus, such as is shown in vertical section in Fig. 13, 
and consisting of a chamber with a door, 17, at the top for the admis- 
sion of fuel, with doors or openings, 18, at the bottom to remove 
ashes, with au inlet or inlets, with or without jets, 19, or other forcing 
appliance, for the entrauce of air, and with an outlet, 2, for the 
combustible gases In a modification suitable for steam boilers, and 
represented in section in Fig. 14, and in face view in Fig. 15, the 
chamber is forme. with vertical grates, 20, on its outer and inner 
sides, and being placed at the end of a tubular or flued boiler, the 
draught or blower carries the combustible gases into the flues or 
boiler spaces, where additional air is supplied for their complete 
ignition or combustion; or suflicient air may be admitted at the 
frout vertical grate to at ouce completely burn the fuel. The grate 
may be surrounded or encased, more or less, with water spaces, 
which may or may not form part of the boiler; and the grates may 
consist of brickwork or of hollow bars, having water, air, or steam 
passing through them, In some cases, instead of the air passing 
upwards through the fue! in the primary conversion furnace, it may 
be made to pass through it in a direction direct.y downwards, or 
more or less iuclined. 

In an arrangement for heating the air by a separate fire, and 
suitable fur heating the blast for a blast furnace or the like, the air 
traverses a passage or sei of passages in one serpentine or other 


direction, whilst the fire gases traverse a contiyuous passage or set | 


of passages in the opposite direction, the sides of the passages being 
formed with gills or other projections giving increased surface on 
the sides in contact with which the air passes. A convenient modifi- 
cation, embodying this arrangement, is shown in Figs. 17 and 18, 
these tigures being vertical sections taken at right an»les to each 
other. 

In the case of blast or smelting furnaces the fuel, or a large portion 


of it, is to be placed in a separate chamber, such as is shown in verti- | 


cal section in Fig. 16, and the blast is introduced into the lower 
part of such chamber at 21, iu such a way as to blow the highly 
heated gases by the passage, 22, into the chamber or furnace contain- 
ing the minerals; or the blast may be made to combine with the 
combustible gases after their leaving the primary combustion furnace 
or chamber, and by its jet action to carry them in amongst the 
minerals to be reduced. 

Another improvement applicable to blast or smelting and melting 
farnaces consists in drawing off the gases at a comparatively 
low level, a convenient means of effecting this being shown in 
vertical section in Fig. 19, and consisting of a series of openings, 
23, in the sides of the furnace, and communicating with a 
collecting passage. By these means volatile matters of av injurious 
uature will be prevented from acting on the minerals in the upper 

t of the furnace. ‘he gases withdrawn may be used for various 
Costing purposes. The combustible gas formed in the primary 
conversiun furnaces hereinbefore described, may be used for light- 
ing purposes, where economy is an object, and its illuminating 
power may be increased by passing it through, or in contact with, 
naphtha or other suitable hydrocarbon. Thus, in works comprising 
heating or melting furnaces, one or more primary conversion fur- 
naces or gas producers may be conveniently arranged for supplying 
combustible gas for such heating or melting furnaces, and at the 
same time for illuminating the works. 

Fig. 20 represents ove modification of an arrangement for 
causing au increased Reduction of air, and is shown as applied to an 
ordinary chimney, but is also applicable to a steamboat funnel, or to 
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the inlet or other passages of a furnace, A fan, 25 
blower, ‘is arranged in such a way that it receives the ¢ 5 
passage entered by a funnel, 26, facivg the current, while it delivers 
them by a passage which may by conveuicutly arranged alongside 
the induction passage, as shown, the gases being discharged 
in a jet from a nozzle, 27, directed in the line of the current. Instead 
of the fau drawing the gases from the chimney or funnel, it may 
draw fresh or vitiated air from any convenient locality. Thus 
when applied to the funnel of a steam-boat it may be made to assist 
the general ventilation of the vessel as well as to improve the furnace 
draught. It will be desirable in many cases to direct a small jet of 
steam or water against the under side of the tire-bars, 11, 0 te gas 
producers, but this has been practised heretofore, and steam jets 
have been used heretofore for inducing increased draught in 
furnaces. The primary furnace or gas producer, shown in Fig. 16, 
and hereinbefore referred to as in connection with a blast or smelt- 
ing furnace, is obviously a modification of our primary conversion 
furnaces forthe production of combustible gas for various kinds of 
furnaces, and for illuminating, and is applicable to those purposes, 
whilst it is susceptible of further modification, as, for example, by 
arranging two or more inlets at which the air may enter or be forced 
in, and by arranging one or more outlets, which may be at any suit- 
able height or heights in the apparatus. The apparatus may be 
round, square, or oblong in horizontal section. 
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Tue Usrrep Kinepom Ratway Rouse Stock Company.—At 
the third half-yearly meeting of shareho! 
the company on Friday last, Johu Bideulph, E-q., ia the chair,a 
dividend at the rate of 7 per cent. per annum was declared, free of 
income tax, the sum of £195 5s. Lld. being carried over. 

Tue Great Bastern Raiwway.—On Friday last Mr. W. Codd, 
coroner for Essex, concluded the inquiry at Bradfield respecting the 
accident to a train on the Harwicn 
Railway, on the 13th ult., by which William Wright, a fireman in 
the service of the company, was killed. Colonel Yolland, Govern- 
ment Inspector, attended to watch the proceedings on the part of 
the railway department of the Board of Trate. the Great Lastern 
Company was represented by Mr. Sinclair, the chief engineer, Mr. 
Robertson, the superintendent, and Mr. Hughes, solicitor. Jt may 
be briefly stated that the train which met with the accident was 
conveying to London the passengers who had arrived at Harwich 
Che engine first left the metals, followed by the 





| whole of the train, and as the engine tipped over down the embauk- 






ment, the deceased was crushed beveath it. The platelayers and 
others on the spot immediately proceeded to repair the live, as an 
excursion train had to come up, and thus no engineer had an 
opportunity of examining the line before it was renewed after the 
accident, Colouel Yolland said that the line was opened in 1854, 
and the chairs were then secured to the sleepers by Ransome’s 
trenails. At that time they were believed to be perfectly good and 
secure fastenings, but the recurrence of a large number of accidents 
siuce that period, in which trains have got off the line, where it has 
been clearly proved that the first thing given way has been these 
trenails, had caused the inspecting officers of the Board of Trade, 
for some years past, not to pass any tine in which the chairs bave 
been so fastened. The trenails allowed the rails to be forced out- 
wards, and the trains to fall between. He thought that the probable 
cause of this accident was the giving way of the wooden trenails. 
He did not pretend to say that all the trevails were broken by this 
particular train; it was quite possible that some were broken by 
revious trains. He was informed that a rail nearer to Harwich 
than the spot where the accident occurred was low in the middle. 


APPLYING 


fers held at the offices of | 


brauch of the Great Eastern | 
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Such an imperfection was to Le met onall lines, aud woud ve likely 
to make ap engine oscillate. Oscillation would cause a lurch which, 
coming on a weak trenail, would burst the line. Evidence was 
taken to show that the line bad been periodically inspected, and that 
on the morning of the accideut the permanent way seemed to be in 
perfect order. The coroner summed up, and the jury, after an 
hour’s deliberation, returned the following special verdict:—“ The 
jury tind that William Wright was killed avcidentally. The jury 
express their regret that the line should have been repaired before it 
had been carefully inspected by a competent authority. The jury are 
of opinion that the accident arose from the insecurity of the chairs, but 
they are unable to tix blame ou any particular officer. The jury 
recommend that the live should be more minutely inspected in 
future.” Mr. Sinclair said that the company wished to give every 
effect to the recommendation of the jury, but it would be necessary 
to know what was the competent authority which should be referred 
to before the line should be repaired, iu case of accident. The 
coroner said that an engineer of the company was the servant of the 
company, and therefore would not be unbiassed. The authority 
ought to be an officer of the Government. Mr. Sinclair said that if 
they were to wait for the Board of Trade inspectors to see the line, 
| the whole traffic would be stopped fora week, The coroner said 
| that by telegraphing tothe Board of Trade immediately an inspector 
| could be on the spot in a few hours. Colonel Yolland said that the 
| inspectors were continually abseut in various parts of the kingdom 
} about accidents; but a competent officer of the company could 
| inspect the line after an accident, see how it arose, and place it on 
record. That had not been done in this case, and thus the cause of 
| the accident could only be surmised. Mr. Robertson said that it 
would be monstrous to keep the line unrepaired for any space of 
time. Hundreds of persons were always at tie other end of the 
| line wailing to return home, and in case of accideuts their relatives 
were always in anxious suspense until they were brought up safe. 
| _‘Trarric Receirrs.—The traffic receipts of railways in the Uuited 
} Kingdom amounted for the week ending the 23rd of July, on 11,335 
| wiles, to £705,470, and for the corresponding week of last year, on 
10.930 miles, to £631,289, showing an increase of 405 miles, aud of 
£74,181 in the receipts. ‘The gross receipts on the following fourteen 
railways amounted in the aggregate, on 7,764 miles, to £563,353, 
| and for the corresponding week of 1863, on 7,624 miles, to £5. 4,697, 
| showing an increase of 140 miles and £58 656 in the receipts The 
| increase on the Caledonian amounted £2 534; on the Great Eastern 
to £4,579; on the Great Northern to £4.457; on the Great Western 
| to £1,216; on the Great Soutbera and Western to £2,625; on the 
Lancashire and Yorkshire to £7,120; on the London and North- 
| Western to £9,905 ; on the London and Brighton, to £1,171; on 
the London and South-Western to £3,015; on the Manchester, 
Shettield, and Lincolushire to £2,098; op the Midland .o £4861; 
ou the North British to £1,264; on the North-Eastern to £14 042— 
total, £58,887. But from this must be deducted £231, the decrease 
| on the Suuth-Eastern, leaving the increase as above £58,656 The 
| goods and mineral traffic on those lines amounted to £250,530, and 
for the corresponding week of 1863 to £224,414, showing an in- 
crease of £26,116. The receipts for passengers, parcels, &c., 
| amounted to £312,823, against £280,283, showing an increase of 
| £32,540. The traffic receipts on sixty-three other lines amounted, 
| on 3,571 miles, to £142,117, and for the corresponding week of iast 
year, on 3.305 miles, to £126,592, showing an increase of 266 miles 
and of £15,525 in the receipts. The total receipts of the past week 
show sn increase of £15,873 as compared with those of the pre- 
ceding week ending the 16th inst. and as compared with the 
corresponding week of last year a very considerable increase in the 
traffic of the country. 
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TO CORRESPONDENTS. 


*.* We shall publish next week a Double Number, con- 
taining the Index to our Seventeenth Volume, including 


a complete classified list of all the Patents published | 


during the last sir months. Price 1s. ; stamped 1s. 2d. 

Norice.—A SpeciaL Epirion of THE ENGINEER is 
published for FOREIGN CrircuLaTION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 

single postage. 

*.*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

W. W. (Merthyr).— We could not inform you, in this column, how you could 
copy drawings and tracings by means of photography. In our advertising 
columns you will find the card of a gentleman in Birmingham who practises 
this art, and, judging from the specimens he has sent vs, with much success. 

*,* Want of space compels us to defer several other replies till next week. 

SAFETY HYDRAULIC PRESS PUMPS. 

(To the Editor of the Engineer.) 


S1r,—In your last week’s number you insert an engraving and description 
of what is styled ‘‘ Hawkins’ Safety Hydraulic Pumps.” We beg to inform 
you that we introduced the method described in 1856, since which time we 
have been constantly using it in our hand and power pumps. We believe 
that our Mr. W. J. Dorning ought to have the credit of the invention. 
Eagle Ironworks, Manchester, Epwarp T. BeuLuovse AND Co. 

August Ist, 1864. 








(To the Editor of the Engineer.) 

Sir,-—Referring to the engraving and description of Hawkins’ Safety 
Hydraulic Pumps, as they appear in THe Engineer, of July, 29, (page 69) 
we beg to state that we have used the same arr tto bers of our 
hydraulic pumps for years past. GWYNNE AND Co. 

Essex-st: eet Wharves, Str»nd, W.C. 

London, August, 4th, 1864. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under 18 half-a-erown ; each line afterwards, sixpence. The line uverages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tue EN@INEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half yearly \including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
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THE NEW JOINT STOCK COMPANIES. 

THE advantages of joint enterprise and capital have not 
yet been fully understood and acted upon in England. As 
a rule, those possessing the latter, have been unwilling to 
invest it in any business beyond their own personal 
management, although railway undertakings have, to a 
certain extent, formed an exception. And as those best 
fitted to conduct large engineering and manufacturing 
operations have generally been men with little or no 
capital, they have been unable to command it, otherwise 
than by the slow and uncertain process of gradually cre- 
ating it from a business begun with little or nothing beyond 
skill and perseverance. No one can suppose that, in the 
beginning, George Stephenson, or Henry Maudslay, or 
John Penn, or Joseph Whitworth, could have obtained 
one, two, or five hundred thousand pounds wherewith to 
establish and work large locomotive, marine engine, or 
tool factories. Working, however (for a long time under 
great disadvantages), they each made these or larger sums 
their own, and capitalists have learned to admire, if not 
envy, the resources of mind which could thus produce what 
capital alone—all-powerful as its possessors may choose to 
regard it—would have been hopelessly unable to effect. 
Within the last few years much has become known of the 
history and present career of the engineers. Mr. Smiles has 
done much to this end, and it cannot be denied that, with 
abundant illustration of the truth that the labours of our 
profession are contributing incalculably to the national 
wealth, the possessors of capital are more and more desirous 
of quickening its powers by association with so much 
creative skill. The present wide-spread disposition to 
share in and extend the business of private engineering 
and manufacturing firms, is certain to result in a large and 
permanent addition to the wealth of the country. We are 
quite aware that every field of enterprise may be over- 
worked, aud that it is not always difficult to launch bubble 
companies. The practical instincts of Englishmen are so 
strong, however, that the instances of misdirection or 
failure are not likely to be very numerous. No one can | 
pretend that it is to the advantage of the manufacturer, nor 
yet to the advantage of the country, that he be compelled 
to struggle on against the countless difficulties which want 
of capital implies. Nor, on the other hand, can any one 


tiply, that our means of production are not likely, on 
the whole, to outstrip them. It is but a few a 
since practical men were arguing upon the relative advan- 
tages of timber and iron, as materials for shipbuilding. 
Even seven years ago, and, possibly, still more recently, it 
appeared to be necessary to resort to arguments to show 
that iron was superior to wood for this purpose, notwith- 
standing that a considerable trade in iron shipbuilding had 
already been established with good results. We mention 
this in order to remark that, whatever this trade may have 
been at the time, it could es have approached ;the 
extent which it was destined to reach when, as is just be- 
coming the case, the superiority of iron shall be unques- 
tioned. No one now has occasion to demonstrate, or even 
to argue, that railways are superior to horse-drawn car- 
riages, and it will not be long before a timber sailing 
vessel will be regarded as an anachronism, as unsuited to 
the purposes of modern commerce as were the old wagons 
and post coaches of the days of the Georges. It was for a 
long time questioned whether steam could be profitably 
employed upon very long voyages, and, indeed, the un- 
belief upon this point took the substantial but most un- 
lucky form of a ship of 30,000 tons burthen, the Great 
Eastern, with which only it was for a time contended, a 
paying out-and-home freight could be worked by steam 
between England and Australia. Now, however, without 
mentioning the Great Britain, the Wigrams are introducing 
steam into their Australian fleet, and it will not, 
we apprehend, be many years before not a clipper 
can hold its own upon the ocean. It is impossible to predict 
the extent to which our foreign commerce is likely to 
reach, and impossible, therefore, to assign limits to the 
demand for iron steamships. But those who can under- 
stand and reason upon the causes which have so stimulated 
British trade within the last twenty-five years can see 
that they are acting with constantly-increasing effect, and 
that the science of profitable production and exchange was 
never before so well understood as now. What were once 
the curiosities of infant arts are now the necessities of all 
civilised, and even partly civilised, nations. Never before, 
therefore, have we needed more to extend and organise our 
means of production, and this, there can be no question, can 
be better accomplished by the association of capital and skill 
than by individual effort. Care, most certainly, must be 
exercised in order to secure only competent men for re- 
sponsible positions in new companies, and to prevent the 
amplification of hopeless undertakings, for we do not re- 
quire companies to extract sunbeams from cucumbers, nor, 
at present, to “ take over and extend” the important traffic 
of the old clothes dealers of Houundsditch. But, in the long 
run, sound undertakings will succeed, while others of a 
worthless description wiil be recognised in their inception ; 
and only those who possess neither discrimination nor 
wisdom, and who, therefore, in the ordinary course of 
things must suffer, will be bitten. It is not to be set down 
as a charge against the Limited Liability Act that it is 
powerless to protect every inconsiderate person from him- 
self. Nor is it in the least against the success of the new 
companies, as a class, that they are looked upon by many 
with mistrust. Experience will again prove in this what 
it has always proved of every other great improvement, 
that its possible and final results are never foreseen except 
by a few discerning eyes trained to observe the workings 
of great principles. 

In many branches of engineering it is possible that the 
competition of companies will, to a greater extent than that 
of individuals, diminish the rates of profit. So long, how- 
ever, as shareholders receive a fair rate of interest for their 
money they will be satisfied, and although they may be 
glad enough to increase their capital out of earnings, as in- 
dividual manufacturers are almost always doing, the former 
are not in the position of many among the latter, whose 





boast it is that they began with nothing. We shall not, we 
believe, have many companies “ beginning with nothing,” 
nor, even could they thus go on successfully, is it for the gene- 
ral interest that they should thus begin. ‘Those who know 
anything of the history of the great private engineering firms 
know that their profits have been enormous profits, which, 
however we may congratulate the recipients upon their good | 
fortune, it is not fair that the commerce of the country | 
should continue to pay. Many of the private firms enjoy a 
virtual monopoly of certain kinds of work, and they do not, 
in some cases, conduct their operations with that regard to 
economy and efficiency which would be cubunel indis- 
pensable in a great establishment, under the eyes of a hun- 
dred co-proprietors. Here, as well as in stimulating 
further improvement with increased economy of production, 
and still better commercial agencies for the sale of work, 
the new companies should benefit themselves and the nation | 
to an extent hardly contemplated. 


DRILLED vt. PUNCHED PLATES, 

PROBABLY the liveliest discussion which arose, upon the | 
several papers read this week, at the meeting of the Me- | 
chanical Engineers, at Glasgow, turned upon the compara- | 





suppose that the manufacturing power of Great Britain 
has reached, or is soon likely to reach, the limit of its | 
profitable extension. ‘There is room, we believe, for the 
immediate and productive diversion of a good hundred | 
millions of the stored-up capital of England into industrial 
enterprises. Good management, and the proper application 
of this sum, are only needed to add, perhaps, thirty mil- 
lions yearly to the wealth we already possess; and of 
which addition, of course, a considerable proportion would 
directly accrue to the investors. ‘The security for good 
maxkagement, as well as for a 
is best afforded by the selection of successful existing 
undertakings, of which there are many thousands, already 
possessing the invaluable requisites of name, character, 
and connection. There may be a limit to the profitable 
production of many kinds of goods. We can none of us 
Wear out more than so many coats, nor do our Indian 
and other distant customers require more than so 
many cotton garments in a given time. But we are 
constantly instructing the half-civilised world (and 
its population far exceeds that of all Europe), in 


proper sphere of employment, | 


tive advantages of punching and drilling in making rivet 
holes. Mr. Fletcher, the veteran tool maker (and a partner in 
the house of Messrs. William Collier and Co.),had prepared 
a very able paper, in the course of which he properly gave 
| the preference to drilled as compared with punched rivet 
holes. He described the defects of ordinary punching, not 
perhaps with especial originality, inasmuch as these de- 
tects are so well known, and have been so often discussed, | 
| that little that is new could be said of them. ‘The process 
| of punching is a rough, and we may say a barbarous mode | 
of making a hole in an iron plate. A series of holes, too, | 
| in a row, can hardly be punched with that degree of accu- 
| racy which is necessary in modern boiler making and bridge 
| building. We are here speaking only of accuracy of line 
| and pitch, for no punched hole is in itself, cylindrical or 
| smooth. Mr. Kobert’s Jacquard punching machine secured, 
| it must be owned, a degree of accuracy before unknown in 
| punching bridge plates, and it was employed with success 
| for punching the plates of the Conway, the Victoria, the 
Boyne, and the Jumna bridges, and, more recently, upon 


| recognised and insisted upon than heretofore. 





' the Menangle and Penrith bridges for the Great Southern 


new wants, and so rapidly are these found to mul-| Railway of New South Wales. But admirable as is the 


ingenuity displayed in the Jacquard machine (and that 
now at the Canada Works, Birkenhead, is the onl 
one which the late Mr. Roberts ever made), it 
must be owned that it wauld have accomplished 
even better work had it been a drilling instead 
of a punching machine. Besides, whatever want of 
truth and accuracy there may be in ordinary punching, 
it is believed that the action of the punch strains, 
and thus weakens the iron. Few, we think, employ 
punches which exactly fit their dies, and therefore the 
operation of punching does not give the clean shearing cut 
which is commonly counted upon. An examination of a 
plate which has been only half punched through will at 
once show how much the punch distorts, and therefore of 
necessity strains the iron upon which it acts. No iron can 
be once strained beyond its limit of elasticity without 
injury, or, in other words, without being made weaker 
ever afterwards. Yet an ordinary punch does strain the 
iron surrounding the punched hole, and to an extent which 
Mr. Fairbairn has estimated pretty closely from the results 
of experiments upon punched plates. Although with 
Liin. rivet holes of 1fin. pitch, less than 40 per cent of the 
iron is removed by punching, the single-rivetted joint loses 
at least 44 per cent. of the strength of the solid plate. 
This, too, is the result, notwithstanding the friction at the 
lap of the plates, which thus gives each plate a certain hold 
upon the other. We believe Mr. Fairbairn’s experiments 
showed a loss of strength in the iron left between the holes 
punched ina row equal to about 15 per cent. of the strength 
of the same net section of iron before punching. With very 
thick plates the injury by punching is greater, we believe, 
than with thin plates. ‘The French engineers prefer very thick 
iron for large locomotive boilers, and for those, 5ft. in dia- 
meter, of the largest Engerth engines, iron of 15 milli- 
metres, or ;“,in. thickness, isemployed. Here we believe the 
loss of strength by punching amounts to something consi- 
derable, and we can say that, in some of the French bridge 
work, we have seen three consecutive rivet holes cracked 
out to the edge of the plate under the combined action of 
punching and rivetting. A series of experiments, made by 
a committee of Lloyd’s, with reference to the strength of 
the rivetted plating of iron ships, went to show that a joint 
in jin. iron was absolutely as strong as one in 4in. iron, the 
loss of the whole strength, due to rivetting, being only 40 per 
cent. in the first case, and nearly 60 per cent. in the second. 
If, instead of trusting to general opinions, engineers chose 
to investigate by actual experiment the effect of punching 
upon the strength of iron plates, they would, we believe, 
have reason to abandon punching to a great extent, if not 
altogether. The arill makes aclean cut, without the chance 
of injury to the iron, and in this way its employment must 
add greatly to the strength of rivetted structures, and 
this extra strength is quite irrespective of the additional 
strength obtained by the certainty that the rivets exactly 
fit the rivet holes, and that the holes are exactly coincident 
in opposite plates without the use of the drifting tool. Rivet 
holes are now drilled with nearly the rapidity with which 
they can be punched. Mr. Fletcher, at the Glasgow meeting, 
described a machine upon the general construction adopted 
a few years ago by Messrs. Cochrane for drilling the plates 
of the Charing Cross bridge, and he mentioned the fact 
that this machine drilled all the holes in a large plate of 
lin. thickness in fourteen or fifteen minates only, all being 
drilled at one operation. By powerful hydraulic pressure, 
worked from an accumulator, each drill is pressed with a 
force of about 6 ewt.; but by increasing the pressure the 
whole plate may be drilled in the short space of three and 
a-half minutes. Mr. Adamson, the eminent boiler maker, 
of Hyde, stated that he found the drilled plates much 
better, in respect of strength and tightness of the joints, 
than those punched in the ordinary manner, and he anti- 
cipated that, within a year or so from the present time, 
every boiler-plate worked up in his factory would be 
drilled instead of being punched. With a far-seeing 
judgment of the requirements of an improved practice, Mr. 
Adamson added that he had still greater confidence in 
welded seams; and we may conclude that this grand 
improvement, occasionally resorted to by Bury, Hackworth, 
and others, will eventually come into general use in the 
case of boilers made of plate iron. 

There were those, however, at the Glasgow meeting, 
who contended stoutly that drilled rivet holes were in no 
respect superior to those punched in the ordinary manner. 
We are unwilling to refer personally to the speakers who 
supported this view, but they had no facts whatever in 
support of their assertions upon this point beyond the 
negative proof that boilers made with punched holes had 
not yet blown up, nor bridges, with holes thus punched, 
yet broken down. This argument, however it may com- 
mend itself to a certain class of practical men, is not that 
upon which the question is to be discussed. No one pretends 
that bridges are in danger of breaking down merely because 
their rivet holes are punched, and therefore no question of 
this kind is at issue. ‘lhe only question is, do punched 
holes leave as much strength, and are they as consistent 
with tightness and general excellence of workmanship, as 
those drilled with the improved machinery? It is no proof 
because a bridge has not broken that it is as strong as it 
might be made with thesame materials. ‘The necessity for 
the utmost strength, both of the materials and of their com- 
bination in bridges, boilers, and ships, is now more widely 
Not only 
are we building numerous bridges of great span, but the 
weight of railway trains is increasing, not merely when 
taken collectively, but when weighed over each foot of line 
covered. So with boilers; while the old sizes are still re- 


| tained, there is a tendency to increased pressures; and in 


the case of iron ships, no amount of strength consistent with 
lightness is too great. We shall have an additional 
guarantee of safety when all rivetted work, to which the 
security of human life is confided, is careiully drilled instead 
of being punched, and yet we have to confess to a wonder 
that the representatives of great houses should, both at 
Glasgow and at the late meeting of the South Wales Iin- 
gineers, contend that punched — were as strong as, if 
not stronger, than those drilled by special machinery. 
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LETTERS TO THE EDITOR. 
(We do net hold ourselves responsible for the opinions of our 
Correspondents.) 








LENOIR’S GAS ENGINE. 

Sir,—Having been absent from home attending the Newcastle 
meeting I have been prevented replying to Mr. Birckel’s letter, 
contained in your paper of the 22nd ult. Will you now kindly give 
me space in your columns to do so? 





Mr, Birckel began the discussion on the merits of the Lenoir 


gas engine by calling it ugly names—a “monstrous production,” | 
d that a portable steam engine would | 


aud so on, and then asserte 
do the work much more economically. To this I took the liberty 
of replying, and, I think, proved, that to a 1-horse portable en- 
gine double the expense would be incurred to that of a gas 
engine. Your correspondent now replies somewhat as follows:— 
Well, never mind, I may have been quite wrong in my statement 
about the portable engine, but 1 am quite certain “a much more 
economical motor is now applied in the shape of “ Schiele’s tur- 
bine.” Now, whatever the economy of the first cost may be, I will 


venture to say that power so applied is far from being a “much | 


more economical motor.” 

f it be assumed that water can be procured in any town at 7d, 
per 1,000 gallons, with a pressure of 601b., it will not be difficult to 
calculate the quantity required, thus—taking 33,000 gallons raised 
lft. high per minute, 60 Ib. pressure ~. square inch, as 
33,000 


equal to a column of water 128ft. high, then give nearly 


258 Ib. raised 128ft. high per minute. But as the best of these 
machines seldom give out more than 60 per cent. of useful effect, 
the above 258 |b. must be increased 40 per cent. to muke up the 
loss, or 861 1b, raised 128{t. per minute; this would give 36 
gallons X 60 * 10 = 21,600 gallons per day of ten hours, which, 
at 7d per 1,000, will cost 12s, 3d. per day for 1-horse power, That 
being so, it is obvious that the commercial value of this kind of 
machine must necessarily depend upon the sale of the waste water, 
an arrangement not always practicable, and often impossible, and 
which must act as a check on their general use. It may also be 
urged that, for so large a quantity of water required, the water 
companies would very much reduce their prices, ‘This might be 
done, but a similar reduction might be made by the gas com- 
panies 

Taking gas at 4s. 2d. per 1,000, the comparative expense of work- 
ing a l-horse gas engine with that of the turline of the same 
effective power will be as 2s. Id. to 12s, 8d., so that the water 
companies would have to reduce their price to one-sixth of the 7d. 
per 1,000 gallons, to compete with the gas engine. 

In leaving this subject L cannot but express my surprise that 
Mr. Birckel should have taken so little trouble (if any) to ascertain 
the sounduess of his opinions before communicating them to the 
public, 

As regards Mr. Wenbam’s and Mr. Robson’s engines I can only 
say I wish them every success; neither being at present before tho 
public in a practical form it is unnecessary to enter upon any dis- 
cussion as to their respective merits. J Din 
Reading Jronworks, Aug. 2, 1864, ER SEs 


—— 


Sir,—In common, no doubt, with many other of your readers, I 
have felt interested in the discussion of the gas engine question. It 
appears to me that the matter resolves itself into a question of cost: 
that is, if a combustible gas could be obtained sufficiently cheap the 
quertion is pretty nearly settled, Asa chemist I reviewed the various 
gases at all likely for the purpose, and also the means of production 
It is a fact well known to chemists that, if a stream of air be slowly 
drawn through a mass of red hot tuel, carbonic oxide gas, mixed with 
nitrogen, is produced, which carbonic oxide is very combustible and 
explosive when mixed with airor oxygen. Does this present a field 
for working? At any rate would it not be worth the while of Mr. 
Robson or some other worker in this field to try bis engine with this 
gas ? for, if successful, [ think that a small amount of inventive skill 
would be sufficient to devise an apparatus which, with the aid of a 
few handfuls of incandescent charcoal, would supply a small engine 
with the needful gas, in fact to keep producing the gas at exacily the 
rate at which it was being needed, 

J think it “would be possible to connect a frictional electric 
apparatus tothe engine—lor instance, a discof vulcaniteor bard vul- 
canised india rubber—for the purpose of igniting the gas, thus dis- 
pensing with all outer aid, 

I throw out these suggestions for the benefit of any gentlemen who 
may be working in this direction, having neither inclination nor 
ability to follow them out myself. P. H. 


HYDRAULIC TESTING MACHINES, 


Sim,—A correspondent in your last number, under the signature 
of * Delta,” wishes for further explavations of the contents of my 
letter which appeared in your impression of the 15th of last month. 
{ therefore hope that you will grant me the space for this purpose. 
I may mention that, however ustonishing my assertion might be, 
that testing machines, the stress of which is measured directly from 
the pressure of the water, were often 20 per cent. wrong, this remark 
was corroborated by Messrs. N. Hingley and Suns, of Dudley, 
in a letter, dated the 20th July, to one of your contemporaries. They 
state that they had to alter the scale as delivered by the maker 
“about thirty per cent.” What I myself stated was founded on a 
comparison Letween the observed results of a machine in which the 
pull is literally weighed by a weighbridge, and the results of another 
ee a which the pull is measured by the water taken at a dis- 
tance of 30ft. or 40ft. from the press plunger, mu copper pi 
sin. in diameter outside. ae ay Rey tt a a 
pump, communicating its pressure by means of a liquid to two 
plungers, one of which, (the indicating plunger) has an area which 
is of fractional extent compared with that of the other—the press 
plunger. Both plungers are packed in substantially the same way by 
means of leather—the indicating plunger has sometimes a leather dise 
at the bottom, at others a leather collar. Citing the experiments of 
Rankine and Morin, I repeated that the friction of thes» packings 
must increass with the pressure—as is, indeed, the case with most 
movable water joints—whbile it would vary, for the same press, with 
the state of the metallic surfaces, that of the leathers, and that of 
the lubrication. The effect of this friction will be to considerably 
reduce the effort exerted by the press plunger, so that this cannot 
be expressed by the product of its effective area into the pressure 
of the water; aud, impeding in the same way the indicating 
plunger, the latter will register a pressure lower than is due to 
that of the water acting upon it. In the same way, though also 
in different degrees, there will be a loss of pressure within the pipe 
communicating between the force pump and the press plunger, and 
within the feed pipe communicating between the press cylinder and 
the indicating plunger. Of course the loss would be a mere fraction 
in a short pipe. But all the resistances would at once muke them- 
selves felt as soon as any motion took place, and they would rise to 
® serious amount in a long pipe of smal! diameter, with several 
curves, and the enlargement at the valve. If we take the 
case of a 4-in. copper pipe —which is a rather larger 
— than eee | 30ft. long, and submitted to a 

1ydraulic pressure of five to inch, i i 
be seen that several ccativene ye tg be 
a 
quiet communication of the pressure in the press cylinder to the indi- 
cating plunger. Dr .Ure found tnat canal water contains — of its 


total bulk of air; Cranstonhill pipe water, 4_ ; Glasgow Water 

Companies’ pipes, a; and other river water, | _ — After describing 
. . . . bed 

the way he got rid of the air, he significantly adds—“* Whether the 

whole wriform contents be thus obtained, I shali not pretend to 








decide.” Mr. Grove states that he found it impossible— 
even after attempts continued for many months—to completely 
deprive water of its aeriform contents. Li, however, we take the air 
contained in such a jin. pipe, 30ft. long. atonly zy of its bulk, we shall 
find that this will amount to a cylinder more than Yin. long, which, 
under the pressure of five tons to the square inch, will be compressed 
to about two thousandths of its original bulk. To this must beadd d 
the compressibility of the water itself. ‘The latest and most accurate 
experiments on the compressibility of water are those of M. G. Aimé, 
who, to @ great extent confirming the previous experiments of 
Cauton, Perkins, Oersted, Sturm, and Colladon, found that the com- 
pressibility of water was strictly in the ratio of the pressures up to 
220) atmospheres, and that distilled water was compressed 0-0000502 
of its bulk at 12°6 deg. centigrade. This amount, in our case, would 
give a cylinder nearly I}in. loug, and adding thereto the Yin. air 
cylinder, it will be seen that the water, and the air contained in the 
water, have to be compressed through a range of 10}in. before they 
will give motion to the indicating plunger. The plug and weighted 
lever then lift. There is at once an instantaneous diminution of pres- 
sure remitting from the expansion of the air and the water. To expect 
tuat the pumps could follow up this effect, would be to suppose 
another instantaneous current through the pipe. In adjusting the 
sliding weight as the lever, how can the operator always be certain 
that the water and air have been sufficiently compressed to communi- 
cate the exact pressure in the press of the cylinder to the indicating 
plunger ? It is also scarcely to be doubted that the water—ipstead 
of quietly communicating between the force-pump plunger, the 
press plunger, and the indicating plunger—is vibrating more or less 
under these three influences, themselves more or less modified by the 
resistances in the pipe. . 

Under these circumstances “Delta” must excuse meif I cannot 
provide him with ‘a formula.” It may be possible to judge qualita- 
tively of the question, but certainly not, I think, quavtlatively. In 
the first place, it need scarcely be said that the bead of more than 
2,500ft., equivalent to a pressure of five tous ov the square inch, has 
not been exper.mented on, and it is not at all improbable that, 
at any rate, the interna/ friction increases with the pressure. 
A head of 40 metres appears to be the highest yet experimented 
upon. But even with a known velocity, aud a moderate head, it is 
doubtful whether any formule exist that would enable one to 
calculate with any accuracy the resistance in a copper pipe. ‘The 
formule given by Weisbach are:— 


k= (14+ 04+ % 4) 


v2 


2g 





in which A is the fall from the surface of the water to the | 


middle of the outlet, 2 is the length, and d is the diameter, 

of the pipe, % the coefficient of resistance of the pipe, J that at the 
7,0 v2 

For the loss of the head at a curve, Z, . p . 3 for 


outlet. 1s 0 Y 
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that at an enlargement Z. a - In all these eases v must be first 
of 
known approximately in order to determine § from the tables. 
Weisbach gives the values of % very conveniceatly in tables, but 
indiscrimivately as to the nature of the surface of tbe pipe. Now 
this is ratber strange, as even among the small uumber of 
eleven experiments made by Weisbach. he found (S, 182 % Ex- 
per mental Hydraulik”) that the co-efficient of resistance J was 
was 0°0271 for a glass pipe, and nearly double, or 0-0403 ior an 
“jron” pipe. Sivee Weisbach published bis “ Experimental Hy- 
draulik,” in 1855, the extraordinary influence of the nature of the 
surlace the pipe, on the flow of water, has been shown to be a new law 
which he bas not sufficiently taken into consideration, ‘The 198 most 
carefully conducted ex periments of M. H Durey show thata difference 
in the nature of the surface that could only be detected by a lens 
will very greatly influence the flow. ‘hese experiments were only 
intended to test the influence of the nature of the surface, and the 
diameter of pipes ou the resistance, Darcy did not experiment on 
copper pipes. Weisbach brings all the metals under one table, but 
Darey tound the corfficient of resistance to vary in the ratios of 
from Ll to 15, and to 3 for different metals and states of the same 
metal. Weishach’s and Durey’s formule also differ in other 
respects. A comparison will show that, according to Weisbach, 
the vesistance increases indirectly with the square of the velocity ; 
while, with Darcey, one of bis coeffivients diminishes with the dia- 
meter of the pipe. It would seem that the character, however slightly 
determived, of the surface of the pipe determines the character: f the 
flow of the outermost concentric layer of the fluid, which itself 
determines that of the others it encircles. We h re see the reasons 
that engineers, both in France and in Eugland, have so long 
employed merely empirical formule for calculating the flow of 
water in pipes; that Morin recommends the use of air manometres 
for a much simpler case than the present one; the same plan being 
given to me the other day by a very eminent English bydraulic 
engineer as being the ouly one possible in this instauce—as I stated 
in a letter published last week by one of your contemporaries. As 
General Morin, who has devoted a life to questions like these, says : 
—Il ne faut pas,en effet, perdre de vue que, dans l'étwite des phen omeénes 
dont il s agit ici on ne duit pus se flutter d'obtenir des lois mathematiques, 
mais simp/ement des reyles empiriques qui representent avecune eructitute 


lors les plus simples sont les meil.eures st Uexactivude est @ peu prés la 
meme, 

But even if all the varied losses through the friction of the solids 
and fluids in this mechanical arrangement could be calculated, | 
venture to think that—quite apart from the impossibility of making 
an exact allowance for the friction of the press, and for the 


| eccentric indications of valves, graduated levers, and gauges—a pipe 


| are registered, 


The last case is, in fact, that of a force- | 





should uever be used to carry the indications to a punt where they 


pipe? that in winter there be not blocks of ice at different parts ? 
that avy accident may not have led to a partial strangulation of the 
pipe? that the friction of the indicating plunger has uot been unduly 
increased by accidental circumstances? that some of the pressure of 
the water is not eb orbed ip stretching any portions of the pipe 
which may not Le absolutely cylindrical ? Here is a whole chapter 
of accidents, in a case demanding absolute and unvarying accuracy. 
I cannot pretend to the least originality in advocating the use of 
levers in measuring the pull of a testing machine, as Bramah did 
this more than seventy years »go, aud I suppose that it is only 
from motives of economy, thut the plan here condemned is adopted 
by anybody. But it is evident that the use of testing machines in 
which the stress exerted is not exactly kuown must, in mavy in- 
stances, lead to disastrous results. FrReperick AgTRUR Pager. 
drd August, 1804. 
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ARTS. 


Ir will be quite out of the question for me to enter upon a general 
description of the properties and composition of fatty matters, as to 
do so would be to undertake far too wide a field of research, All 
that I can attempt in this lecture is to give an idea of their composi- 
tion, and to describe some of their most recent applications to arts 
and manufactures, 

The question of the source of the fatty matters in herbiverous 
animals has been the subject of a great number of scientific re- 
searches, but those of Baron Liebig, Dumas, Boussingault, Payen, 
and Milne Edwards, have left no doubt that when the food of an 


What guarantees are there that no airis in the | 


| the analysis of which M, Chevreul bad published in 1811. 








animal contains a sufficient amount of fatty matter, this is simply 
extracted from the food, and stored or consumed according to the 
animal's babits, that is to say, its consumption is in ratio to the 
activity of the animal ; thus, an animal in a state of great activity is 
comparatively thin, but when confined in a pen or stall it quickly 
fattens. These gentlemen also proved that when the food 1s defi- 
cient in fatty matters a portion of the ainylaceous or saccharine 
matter becomes converted into fatty matter. The most decisive ex~ 
periments on this head were made by Mr. Milne Edwards, who found 
that when bees were confined under a glass shade with no food but 
honey, they converted the greater portion of it iuto wax. Notwith- 
standing these proofs, however, chemists found it difficult to under- 
stand how substances so rich in oxygen as amylaceous ones became 
converted into a class of matters containing so little of that element, 
but Baron Liebig has recently published a paper which has partially 
solved this problem, showiug that auimals give off during respira- 
tion a larger amount of oxygen than is contained in the air inspired, 
which excess must be derived from certain organic substances cir- 
culating iu the blood. Fatty matters may be classed under two 
heads, viz., vegetable and animal. The first are generally composed 
of a solid, called margarine, and a liquid called oleine. The 
latter generally contains three substances, viz., two svlids, stearine 
and margarine, and one liquid, oleine 1 say generally, be- 
cause there are exceptions; thus in palm cil, palmetine is 
found, in linseed oil linvleine, in sperm oil spermaceti, and in 
waxes several peculiar acids. Let us now examine the composition 
of some of the most abundant fatty matters found in animals. The 
knowledge of the composition of these substancss, of suet for ex- 
ample, was most unsatisfactory until 1811, when my learned and 
eminent master, M Chevreul, published his elaborate researches, by 
which he demonstrated the real composition of fatty matters in 
general, and that they might be considered as real organic salts, 
{hus suet is composed of stearic, margaric, and oleic acids combined 
with the oxide of glyceryle. The three above uamed acids he 
showed to be composed as follows :— 
Stearic Margaric Oleic 
acid, acid acid. 

Carbon .. .. «. «© 68 «we of SH we of 36 

Hydrogen... «2 «2 ++ 66 oe oe 33 o o 88 

Oxygen .. «2 08 of 5 oe oe 3 ve eco 3 

Water oe we se ee 6S ee ee ) eer 1 
so that oxide of glyceryle, as it is liberated from the fatty acids, 
combines with water and forms glycerine. He further showed 
that, when faity matters were saponitied, the change cousisted in the 
substitution, for the oxide of glyceryle, of the oxide of sodium or 
soda in ordinary hard soaps, of the oxide of potassium and potash in 
soft soaps, of oxide of lime, baryta, or lead in insoluble soaps. 
You will easily conceive the pride of M. Chevreul when, forty 
years later, M. Berthelot effected the synthesis of the fatty matters, 
i This he 
accomplished by heating in sealed tubes, at a temperature of 520 deg. 
for several hours, one, two, or three equivalents of exch of the above 


| acids with one equivalent of glycerine, leaving the mixture to cool, 


and then boiling it in a vessel with water and lime, when the excess 
of fatty acids not combined during the experiment were removed 
by the lime, leaving the neutral fatry matter which was dissolved by 
ether, and thus obtained in a state of purity. By this interesting 
series of researches, M. Berthelot lias not only reconstituted 
neutral fatty matters, but showed that the oxide of glyceryle was 
triatomic, that is, that oue equivalent of the oxide would neutralise 
three equivalents of the acid, whilst it required three equivalents of 
soda to produce a neutral stearate with turee equivalents of stearic 
acid. 

Stearic acid, 8 (Cgg Hog Os) Glycerine. Cg Hs M—4 HO 

Stearic acid, 3 (Cgg Heg U4) + » Soda Na — nO. : 
In fact the researches of this eminent chemist on the synthesis of 
organic substances have effected a complete revolution in the last 
few years in that branch of organic chemistry 4 

I shall now proceed to give you a rapid outline of the properties 
of these substances, 

Stearic acid is a white crystalline substance, fusible at 158 deg. 
Fah.. seluvle in aleohol and ether, insoluble in water, and saponified 
by alkalies ’ 

Margaric acid is a solid crystalline substance, presenting the 
same properties es stearic, excepting that its fusing point 1s 
140 deg. 

Oleic acid is a fluid remaining in that state even at several degrees 
Lelow the freezing point of water, aud is also soluble in alcohol and 
ether, but not in water. . a 

Glycerine, or the sweet principle of oils, was discovered in 1779, 
by Scheele, who extracted it in boiling oil of sweet almonds with 
oxide of lead, which, combining with the fatty acids, liberated the 
oxide of glyceryle, aud this, in combining with water, formed 
glycerine. In consequence of the numerous applications of glycerine 
iu medicine, the French have mavufactured this substance on & 
large scale from the liquors in which they have sapouitied their 
fatty matters into scap; but the purest and most extensive supply 
is furnished by Price’s Patent Candle Company. In the course of 
this lecture I will give you a description of its preparation, a8 
carried out at their works. Glycerine is a colourless, syrupy fluid, 
of sweet taste, aud specific gravity 128, highly soluble iu water aud 


, . ) : - | alcohol, combining easily with hydrochloric, bydrobromic, benz sic, 
suffisante et entre Ges limites donnees ‘es recultats des expériences; et vés | 4 ’ 5 ) ) » Oy 


tartaric, &e., acids, forming neutral compouuds. Diluted nitric acid 
converts it into glyceric acid; concentrated nitric acid into nitro- 
g'ycerine, or a substance exploding with violence by percussion, 
which has caused it to be proposed as a substitute for fulmivating 
mercury by its discoverer, Professor Subrero, ‘The application in 
medicine of glycerine has been greatly extended by its highly hygro- 
metric prope:ties. ‘Thus, bandages muistene-i with glycerine remain 
constantly moist, because the glycerine attracts moisture from the air 
as fast as it is lost by evaporation. It has also been found eminently 
uscful in diseases of the eye and ear. Glycerine boils at 527 deg., 
but when distilled is partly decomposed into a peculiar oily fluid, of 
a noxious odour, called acroleine. M. Bertholet bas succeeded, by 
fermeutation, in converting glycerine into alcohol. Again, Mr. 
George Wilson, F.R.S , the talented director of Price’s Patent Candle 
Company, has applied glycerine with great success to the preserva~ 
tion of vegetable and animal substances. Another useful employment 
of glycerine is its substitution for water in gasometers, where the 
evaporation of the latter is a source of serious loss, Its addition to 
a soap solution increases the facility of forming soap bubbles to an 
extraordinary degree. In fact, by its aid, bubbles of seven or eight 
inches diameter can be produced, exhibiting most beautiful purple 
and green colours, the beauty of which is greatly enhanced, as Mr. 
Ladd will show you, when illuminated by the electric hght. To 
prepare this peculiar soap solution the following preportions are 
stated to be employed:—Distilled water, 5 ounces; soap, § of @ 
drachm ; glycerine, 2 drachms. . 

The extracting of the fatty matter of animals from the tissues 
enveloping them isa simple operation. The old process of doing 
this technically called “rendering,” c nsisted in introducing the 
suet into large irou pans and applying heat, which caused the fatty 
matters, by their expansion, to burst the cells confining them, and 
to rise to the top of the contents of the builer, which were left to 
stand for a few hours, and the liquid fat was then run off. The 
organic tissues, remaining with acertain amount of fat at the bottom 
of the boilers, were removed, and subjected to pressure so as to 
separate the rest of the fat; the organic tissues remaining behind 
being sold under the name of scraps, for feeding dogs, &c, As this 
operation gives rise to voxious vapours, causing thereby great 
annoyance, other methods have been generally adopted. lor 
instance, Mr. D'Arcet’s, the leading feature of which is to place in & 
boiler say 350 lb. of suet with 150 of water and 15 of sulphuric acid, 
carrying the whole to the boil for some bours, when the sulphuric 
acid dissolves the organic matters and liberates the fatty ones, which 
are tien easily separated from the aqueous fluid. Mr. Evrard’s 
process appears preterable. He boils the fatty matters with a weak 
solution of alkali; or, in other words, he uses 300 ib. of suet with 
half a pound of caustic soda dissolved in 20 gallons of water, carry~ 
ing the whole to the boil by means of a jet of steam. Under the 


influence of the alkali the tissues are swollen and dissolved, and the 
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fat liberated. By these operations a better quality of fat is obtained, 
and no nuisance is created. It is found advantageous to purify or 
bleach the above fatty matters by the following means. Mr. 
Dawson’s process consists in passing air through the melted 
tallow, and Mr. Watson’s in heating melted fatty matter with 
permanganate of potash. Both these processes, as you will 
perceive, are based on the oxidation of the colouring organie 
matter. Some tallow melters further clarify their tallow by adding 
5b of alum in powder to 100 1b. of melted tallow, which separates 
and precipitates any colouring matter. The white suowy appear- 
ance of American lard, which is rather deceptive to the eye than 
profitable, is obtained by thoroughly mixing by means of machivery, 
starch in a state of jelly with a little alum and lime, with the fatty 
matter, by which means two ends are attained, viz., the introduction 
of 25 per cent. of useless matter, and a perfect whiteness from the 
high state cf division of the same. The fatty matters from fish are 
generally obtained by boiling those parts of the fish containing them 
with water, when the fatty matters rise to the surface of the fluid, 
and one whale has been known to yield as much as 100 tons of oil. 
According to M. Chevreul, the composition of whale oil is as fol- 
Jows :— 


- Margarine, 
Solid fate ....... C tine, 
ci Oleine, 
Liquid fats .....- Phocenine, 


together with a small amount of colouring matter, and of phocenic 
acid, which gives to whale oil its disagreeable colour and odour. 
Many attempts have been made to sweeten whale oil by the use of 
weak caustic lye, milk of lime, sulphuric acid, and steam ; but 
althouzh a great improvement bas been effected, the oil is still re- 
cognisable by its unpleasant odour. 1 have no doubt in my mind, 
from experiments made by my friend Mr. Clift, that fish oils might 
be obtained as sweet 2s vegetable oils, if proper means for their ex- 
traction were adopted. Allow me here to revert to animal facts to 


show you that their comparative hardness or solidity, as shown by | 


the following table, depends upon their relative proportions of stea- 
rine and margarine, or oleine :— 


Stearine or Melting 

Mugarine, port. 

Ox tallow ......0... 75 311°0° 
Mutton suet ....e006 14 109°0° 
Houg’s tard....ccce.. 838 «- 8u'5 
Butter (summer) .. 40 .. 86 2 
Do. (winter) .... 63 ... f 797 
Goose fat . .... .. 32 «. 8 79°0 
Duck fat ...... cance DB sees ces FE cesevvee WD 





M. Pelouze proved some years ago that the rancidity of ordinary 
animal as well as vegetable oils is due to a fermentation ; that is to 
say, that under the influence of the azotised principle associated 
With all fats, the fatty matters split into their respective fatty acids 
and glycerine, which in their turn undergo a further change, re- 
sulting in the production of volatile fatty acids, such, for example, 
in the case of butter, as butyric, caproic, capric, and caprolic acids ; 
in the case of goat’s milk, hirsic avid; of fish oil, phocenic acid. 
Further, M. Pelouze demoustrated, that in the case of olive oil this 
change occurred a few hours after the crushing of the berries, the 
oil thereby coming in contact with the albuminous principles or 
ferment. 

I shall now have the pleasure of calling your attention to some of 
the special applications which fatty matiers receive. The first of 
these arises out of the action of alkalies upon these substances, the 
result of which is the conversion of an insoluble matter (oil) into a 
soluble one (soap). I shall not enter into minute details of this 
well-known manulacture, but content myself with touching upon 
some of the most recent improvements. The usual mode of making 
soap is to add avimal fats or vegetab.e oils to a weak lye, or caustic 
solution, carrying the mixture to the boil by means of steam pipes 
passing through the vessel above a false bottom, and keeping the 
whole in constant agitation by means of machinery. During this 
operation the oxide of sodium replaces in the fatty matter the oxide 
of glyceryle, and when the lye is killed, that is tosay when all its alkali 
is removed by the oil a fresh or stronger lye is added, and these oper- 
ations are repeated uutil the manufacturer considers that the matter is 
nearly sapouilied, which is easily judged of in practice. He then 
proceeds with a second series of operations, called salting, which 
have for their object to separate the glycerine aud impurities from 
the soapy mass, and also to render the latter more firm and compact, 
in fact, tocontract it, This is effected Ly treating it with stronger lye 
mixed with a certain quantity of common salt, and allowing it to stand 
for a few hours, so that the mass of soap may separate from the fluid 
containing glycerine and other impurities. When the second series 
of operations are finished the clarifying or finishing process 
follows. ‘This requires the use of still stronger lye and salt, 
which not only complete the saponification, but separate any re- 
maiving impurities; the semifluid mass of soap is then allowed to 
Stand for twelve bours, when the soap is either run or ladled into 
large wooden moulds, and allowed to stand until quite cold, After 
stand'ng for a day or so the wooden frame is removed from the 
solid mass of soap, when it is divided into bars by means of a 
brass wire. The difference between white curd and mottled soap 
is caused by the addition to the fluid mass of soap of about four 
ounces of alum and green copperas to every 100 1b. of soap, which 
gives rise to an alumina aud ierruginous soap, which, on being 


| 


diffused through the mass by meaus of agitation, mottles or marbles | 


the mass when cool. When well prepared this is the most econo- 
mical svap, as no large quantity of water can be introduced to 
Weight it, because this would cause the separation of the mottling 
material from the soap. Fancy soaps are prepared in the above 
manner, by the employment of a betier quality of materials, aud the 
addition of various perfumes. Rosin or yellow soap, as its name 
implies, is one in which a portion of the fatty matters is replaced 
by rosin, which is added to the soap paste when there is but little 
aqueous solution of alkali left to dissolve it, so that the rosin can at 


ouce enter into the composition of the soap, instead of being dis- | 


solved in the alkaline lye aud lost. Rosin soaps, nearly white, are 
now manufactured, owing to the discovery of Messrs. Hunt and 
Pochin, who have succeeded in obtaining nearly white rosins by 





melting them at 113 deg. and adding asmall quantity of yolk of egg, 


bile, albuminous substances, or, what is best, a solution of alkali, 
composed of five to ten parts of alkali for every 100 parts of oil, at 
the same temperature, agitating the whole for some time to bring the 
fatty matter into a globular condition. If, at this stage, the action 
of the alkali is continued, and the temperature ix raised to 140 deg., 
it is found that, instead of the fatty matters requiring a long time to 
saponify (as is usual even at a temperature of 212 deg.), the saponi- 
fication is most rapid. because each globule of fatty matter offers an 
immense surface to the action of the alkali, and it is found that, in 
two or three hours, the whole of the fatty matters are converted into 
soap. In fact saponification is so perfect that the mass of soap dis- 
solves completely in water; and if the purpose is to liberate the 
fatty acids, this can be done at once by the addition of a little vitriol. 
The fatty acids produced by this comparatively cold saponification 
are so pure that, when subjected to pressure, the solid fatty acids 
have not the slightest odour, and fuse at the point of 138 deg. As to 
the oleic acid prepared by this process, instead of being brown (as is 
usual with the commercial acid) it is colourless, and cap be employed 
in manufacturing soap of good quality. When M. Mouries desires 
to make soap with the entire fatty matter, he acts at once upon the 
globular fatty mass by adding salt, which separates the scap from 
the aqueous fluid; it is then melted and run into moulds. While 
speaking of the mode in which alkalies can be made to act upon fatty 
matters, [ ought to state that M. Pelouze observed the curious fact 
that large quantities of fatty matters vould be split into their respec- 
tive elements, viz., fatty acids and glycerine, by beating them for 
some hours with a small quantity of soap. This discovery of his, 
as we shall presently see, has been taken advantage of in the manu- 
facture of stearic candles. 

Permit me tostate that soft soaps differ from hard soaps mainly in the 


| substitution of potash for soda, and in the omission of the salting and 


clarifying processes, so that the soapy mass is not -eparated from the 
excess of water, and, therefore, after the fatty matter has been 
saponified by the alkali, the whole is evaporated to the required con- 
sistency. I cannot conclude better this hasty and imperfect sketch 
of the soap manufacture than by the following table of composi- 
tions, showing the percentages of the various elements in the follow- 
ing soaps :— 


Names of 





Soaps. Fatty acids. Alkali. Water. 
Curd... eo cc G3 oo co ce OO cc ve 32°0 
Marseilles 2. se +2 60 .e we oc BU co oe « 

White co ce ce BO i. ce ce GH ce oe oe 
White Cocoa.. oe oe 22 os ce oo 45 oe oe ov 
Yellow rosin now We oo e6 OF ce co 

Calico printers .. « BD oe 2c we OB acs ee 

Silk boiling... t+ - os Be oe ee 360 
Woolscouring .. .. 55 .. . oe OO .e oe 0 300 
Soft ss we ce we WO co. xe op OOO we s 47°0 
Theoretical... .. .. G3 .. « oo 6 oe oe oe 306 


As it is easy to introduce into soaps a much larger quantity of water 
than they should contain to render their employment economical, it 
behoves those who use large quantities in their manufacture to 
ascertain the extent of the moisture contained in soaps, ‘This may 
be pretty accurately approximated to by placing a quarter of an 
ounce, divided into thin shreds, upon a hob or other warm situation, 
and leaving it for several days, when it will lose nearly the whole of 
the water it originally contained, or about a third of its weight, if it 
does not contain an undue proportion. In many instances the pro- 
portions of alkali in soap may seriously affect its applicability. 
Thus I ascertained a few years since that the quality of soap best 
adapted to clear madder purples should not contain more than 5 per 
cent. of alkali, while for pinks, where it is necessary to remove any 
loose colour which the mordants may have mechanically retained, 
a more active soap is required, viz., one containing from 6 to 7 per 
cent. of alkali. 

I have now to draw your attention to a totally different kind of 
manufacture, viz., that of composite, stearic, and Belmont candles. 
Many years clapsed between the scientific discovery by M. Chevreul 
of margaric and stearic acids and their application to illuminating 
purposes, for it was early in 1825 that MM. Chevreul and Gay- 
Lussac took out a patent with a view of realising this advantage, 
But it was reserved for a manufacturer, M. de Milly, to perfect the 
manufacturing details of the processes, and to render these candles a 
marketable commodity. This he effected by also improving the 
manufacture of the wicks, and he was the first to introduce this 
article to the trade in 1832, under the name of bougies de Uetoile. 
Let me give you an idea of his modus operandi. v0 |b, of tallow, 
17 1. of lime, previously slaked, and 1,000 lb. of water were placed 
in a large iron boiler, aud kept at the boil for several hours by means 
of a jet of steam, The result was that the glycerine dissolved in the 
water, while the fatty acids united with the lime. The insoluble 
stearate, oleate, and margarate of lime were then decomposed by weak 
vitriol, under the influence of heat. Insoluble sulphate of lime was 
produced, and the fatty acids liberated. ‘These, in their turn, were 
submitted to hot and cold pressure, which liberated the oleic acid, 
leaving the solid stearic and margaric acids behind; it was then only 
necessary to cast them into moulds containing wicks, and the bougies 
de V'etoile were produced. MM, de Milly and Motard have iutro- 
duced, of late years, several important improvements into this branch 
of manufacture, the most important of which is that of operating 
under pressure, by which means they succeed in decomposing the 
fatty matters with 3 or 4 per cent. of lime instead of 17, this, of 
course, involving the saving of a large quantity of vitriol. M. Bouis 
has made a further improvement by adding to stearic candles 3 or 4 
per cent. of sebasic acid, which is extracted from castor oil, and has 
the high fusing point of 261 deg. M. Chevreul also suggested a sim- 





| ple method of increasing the whiteness of these candles, by the addi- 


tion of a small quantity of ultramarine blue, to neutralise the slightly 
yellow tint of the manufactured acid. One of the greatest improve- 
ments in the manufacture of these candles is that carried out by 


| Price’s Candle Company ; but before describing to you this beautiful 


distilling common rosin with the aid of superheated steam. Sili- | 


cated soaps are much used in America, owing to their cheapness, 
which is due to the introduction of a certain amount of silicate of 
soda. Transparent soup, the method of making which was so long 
kept secret, is now known to be obtained by dissolving soap in 
alcohol, and alluwing a concentrated solution of it to cool slowly, 
when it is poured into moulds, and allowed to solidify. One of 
the most useful and receut improvements in soap making is that 
which enables the manulacturer to produce what is called glycerine 
soap, Which is characterised by the retention of the glycerine of the 
fatty matter. Its mauufacture only occupies a few hours, instead of 
several days, as is the case with ordizary soay. It is prepared by 
employing 63 parts of fatty matter, 32 of water, and 5 of alkali, 
which are heated to a temperature of between 350 deg. and 400 
deg., for two or three hours, when the mass is entirely saponified, 
and then has only to run into moulds to be ready for the market. 
But the most important discovery connected with the sapovification 
of fatty matiers by meaus of alkali is that recently made by M. 
Méges Mouries, for this gentleman has arrived at the remarkable 
result of saponifying fatty matter in the space of twelve hours, 
and, what is more extraordivary still, at natural temperatures. If 
We conuect this fact with the one that caustic soda is now manufac- 
tured by tous, it appears highly probable that, in a few years, the 
fatty matters of Brazil and Munte Video, iustead of being sent to 
this country as such, will be converted into soap there, and 
imported thence by us in that form. M. Mouries has discovered 
the fact that fatty matters ure susceptible, under peculiar cir- 
cumstances, of being brought into a globular state, and that, 
When in that state, they present new and peculiar properties. 
Thus, for example, fatty matters, when kept in a damp state, 
usually become rapidly rancid, while, when in the globular state, 
they may be kept for a very long period without undergoing that 
change. This peculiar state can be imparted to fatty matters by 





process, as adopted by Mr. G. F. Wilson, at this company’s works, 
allow me to state a few facts. Up to 1240 the best kind of candles 
were those made of spermaceti, or of animal fatty matters, which 
were cold and hot pressed. In that year Mr. Wilson, while experi- 
menting with the view of making candles which would not require 
snufling, for the illumination on the occasion of her Majesty's 
marriage, discovered that a combination of cocoanut stearine with 
stearic acid would make candles giving a beautiful light, aud free 
from the necessity of suuffing. ‘These he called “ composite,” and 
they were soon largely sold. In 1838 M Fremy published his in- 
teresting discoveries, showing that when oils or fatty matters were 
mixed with 20 or 30 per ceut. of concentrated sulpharic acid, the 
fatty matters were split, or, as be calls it, saponified, and that sulpho- 
margaric, sulpho-stearic, sulpho-oleic, aud sulpbo-glyceric acids 
were formed. He further observed that boiling water decomposed 
the sulpho-stearic aud margaric acids, and only partially the suipho- 
oleic into stearic, margaric, oleic, aud sulphuric acids, which last acid 
remains in the water together with the sulpho-glyceric acid and that 
portion of the sulpho-oleic acid not decomposed, the other acids re- 
maining insoluble and floating on the surface. in 1842 Messrs. 
G. Price and Jones secured a patent to carry out, on a practical 
scale, the scientitic discoveries of M. remy. In that patent two or 
three important facts are brought out; first, that if instead of operating 
at a low temperature, as recommended by Fremy, heat was employed, 
the action of the sulphuric acid on the organic compounds would give 
rive to sulphurous acid, which they discovered had the remarkable 
property of converting the liquid oleic acid into a solid acid called 
“elaidic,” thus largely increasing the yield of solid fatty acids. 
Their mode of operating was this—10 or 12 per cent. of concen- 
trated sulphuric acid was added to the fatty matters which had been 
previously liquefied by heat, and the whole was kept at a tempera- 
ture of 2.0 deg. for twenty-four hours. During that time the fatty 
matters were split into their primitive elements, and the oleic acid 
was converted into elaidic acid. The whole was then repeatedly 
treated with boiling water, to dissolve the sulpho-glyceric acid and 
other impurities, leaving the solid fats ready for distillation. Mr. 
G. F. Wilson has since then greatly improved this part of his 
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manufacture, as the beautiful candles, everywhere to be seen, will 
amply prove. The most important improvement in a chemical point 
of view is the following:—He has found, for example, that fatty 
matters are split up into their component parts, by decreasing quan- 
tities of vitriol, as the temperature used is increased. Thus, ata 
temperature of 200 deg., 15 parts of vitrol are required; at 350 deg., 
6 parts; at 500 deg. 1 part. Further, by employing this small 
proportion of sulphuric acid, not only is the expense of washing 
the fatty matters after their saponification by the acid avoided, but 
the distillation may be proceeded with in the same vessel. The dis- 
tillation of fatty matters, first performed by Mr. Wilson, and since 
carried by him to a state of perfection, is based on the fact that, 
whilst fatty matters, if distilled by direct heat, are completely de- 
composed, giving rise to the noxious vapours of acroleine, from the 
destruction of the glycerine, &c., this evil is completely avoided in 
distilling them by passiug a current of superheated steam at a tem- 
perature of between 550 deg. and 600 deg. through the mass of melted 
fatty matters previously brought to the same temperature. By this 
means the glycerine passes first without decomposition, and is then 
followed by the fatty acids, In fact the distillation proceeds with such 
rapidity and regularity that a stranger might witness the distillation 
of 1,000 gallons in twenty-four or thirty-six hours, and all the time 
would probably suppose that water only was distillivg. The results 
are so perfect, that the jury at the Paris Exhibition of 1855 could 
hardly credit their geuuineness, and actually deputed Mr, Warren de 
la Rue to come to Paris to verify to the fact that the beautiful pro- 
ducts exhibited were obtained in many instances from very iuferior 
kinds of fat. The glycerine only requires redistillation to be tit 
for all the purposes to which it is applied. As to the acids, they are 
submitted to an intense cold pressure, which separates the oleic acid 
from the stearic, margaric, or palmitic acids. T'hese are melted, 
aud when near the point of solidification, the vessel containing them 
is run on rails over the moulds, which are so arranged that each 
frame contains 200 separate moulds, in which already the wicks, 
prepared with borax or a salt of ammonia, are fixed. The only 
ene operation is to fill the moulds and allow the candlvs to 
cool, 


Oleic acid has recently been made available for several valuable 
purposes ; it has been largely employed in the manufacture of soap; 
but its most important application as yet is its use on the Continent, 
and recently in England, as a substitute for olive oil in the greasing 
of wool for spinning, the advantages of which are marked, as its 
removal by alkalies in the scouring process is much easier, and its 
price lower. Messrs, Laing and Wilson have receutly taken out a 
patent for the employment of oleate of ammonia asa mordant ; and, 
as the specimens which I have the pleasure to show you illustrate, 
it increases in a marked mannerthe beauty and brilliancy oi the coal- 
tar colours on cotton, 


It now only remains for me to refer to another interesting 
process for splitting fatty matters into their elements, | mean 
that of Mr. Tilghman, which consists in mixing fatty mauers 
with one-third to one-half of their bulk of water, and placing 
them in a vessel capable of resisting a very high pressure. 
There they are submitted to a temperature of between 
550 deg. and 600 deg. Fah, and under the influence of that 
heat and pressure the fatty matters are decomposed into glycerine 
and fatty acids. M. Tilghman has also adapted au apparatus which 
enables him, by means of coils of tubes, to keep up @ constant stream 
of fatty matters and water through the tubes surrounded by fire, by 
which means the decomposition is rapidly and continuously carried 
on. I must not, however, conclude this part of my lecture without 
drawing your attention to these beautiful specimens illustrating the 
manufacture of Messrs. Price and Co., kindly lent to me by Mr, G. 
I. Wilson. 


Spermaceti.—This valuable substance is found in large quantities 
in the bony receptacles of the head of the white whale of the South 
Seas, and as it is there mixed with « fluid substauce called sperm oil, 
these are separated by means of filtvation, The solid mass which 
is thereby left in the linen bags is first pressed cold, and then 
between heated plates (hot-pressed). 11 is then physicked ur heated 
in a boiler with a solution of caustic potash of specific gravity 145 
which dissolves a small amount of oily matter, still adbering to the 
spermaceti, and this, after being well washed, is ran into moulds to 
cool, The manufacture of spermaceti candles requires great care 
and practical experience. The only fact I shall mention is, that 
about 3 per cent. of wax is added to spermaceti to prevent the mass 
being too crystalline or brittle. M. Chevreul, who chemically ex- 
amined pure spermaceti, or cetine, at the beginning of this century, 
succeeded in unfolding it into an acid, which he called ethalic acid, 
very similar to palmitic, and into a neutral substance called ethal, 
the composition of which he prognosticated would be found to 
contain pure alcohol. ‘This, 1 am pleased to say, has proved 
to be the case, for its composition can be considered as repre- 
sented by— 

Cy, Hyg O; + HO. 
Mr. Heintz has recently published a very elaborate paper on the 
composition of this substance, and states that spermaceti contains 
the following components :— 
Ethel or oxide 


cetyle, 
Stearophanate .. .. Cyg Hy; Os «+ «+ oe Ogg ty Oy 
Margarate .. oe «. Cyg Hyg Og «+ oo ov ” 
Palmitate .. os » Cyg Hy Ug oe ce ov » 
CG. 2c 40 4s cc: Ge, ae Gh te es 4 
Myrisiate 2. ee es Cyy Hy Og ve oe oe ” 
Create .. .s oe of Cyg Hy, Os «2 oe oe » 


It appears to me that several of these products do not exist ready 
formed in spermaceti, but are the results of chemival reactions, 


Beeswax —I have already had the pleasure, at the commencement 
of this lecture, of drawing your attention to the fact that bees either 
gather wax from the flowers on which they alight, or are capable of 
producing it direct from saccharine matters. ‘he wax as it is 
obtained from the honeycomb being coloured, it is necessary to 
bleach it for inost of the applications which wax receives. The old 
process (still followed in many parts of Europe) consists in melting 
wax in water, and allowing it to run into a second vessel, so as to 
reparate it as completely as possible from its impurities. When 
cooled to nearly its melting point, it is allowed to fall on rollers 
which revolve in cold water, by which means thin ribbons of wax 
are obtained, which are then placed on meadows to bleach under the 
influence of the atmosphere. ‘The above operations are repeated 
uutil the wax is perfectly bleached. ‘his plan is so tedious and 
expensive that several chemical processes have been proposed. 
Mr. Casseraud’s is to pass steam through the melted mass, which is 
at the same time subjected to the influence of sun light, Mr, Solly’s 
is to treat the melted wax by a mixture of nitrate of soda and sul- 
phuric acid, when the nitric acid liberated oxidises and destroys the 
colouring matters of the wax, Pure wax melts at 149 deg., and, 
when treated with alcohol, is found to be composed of— 


Cerine or Cerotic acid.. Cy, Hyg O,; HO .. we os 65 
Myrieine.. .. - Cy Hy Uy oo 00 ce ee 
Ceroleine., .. «. « co 0c oe oe «6S 

100 


Sir Benjamin Brodie, who examined most minutely the chemical 
composition of a great variety of waxes, considers that the substance 
called by chemists cerine is really cerotic acid, and that myrieiue is 
a compound of palmitic acid and melissine. The lecturer here 
illustrated and explained the various adulterations of wax, giving 
the means of detecting them. The adulterations were common, 
owing to its value, 

Chinese Wax is @ compact substance, imported from Dhina and 
said to be secreted by an insect called Coccus Pela sinensis. This 
wax, which is harder and more brittle than bees’ wax, melts at 181 
deg., and has yielded, in the hand of the above cmiuent chemist, 
cerotic acid and cerotine, or oxyde of cerotyle. 
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747. Joun Tuomas Stroup, Birmingham, ‘Certain improvements in 
lamps for various purposes, and i» the fittings and parts in connection 
with the same "—Petition recorded 24th March, 1864. 

763. James Symes, Norfolk-street, Strand, London, “Improvements in 
locomotive appa:atus or conveyances applicable to land and sea.”—Petition 
recorded 26th March, 1864. 

1488. James LanceLorr, Regent’s Parade, Birmingham, ‘‘ Improvements in 
the manufacture of cha’n bands, and the machinery applicable thereto.” 
— Petition recorded 15th June, 1864. 

1572. James Samira, Bristol, * Imy 
ting hats or covering for the head.” 

1581, ARTHUR KNOWLES. and JosHUA BARRACLOUGH, Birstall Dye Works, 
Birstal), near Leeds, Yorkshire, ** Imp jin apparatus for scrib- 
bling, carding, and combing wool and all other fibres, also fibrous or 
textile materials.”—Petilion recorded 23rd June, 1864. 

1604, Joun Askew, Charles-street, Hampstead-road, London, “ Improve- 
ments in the construction of go carriages fur teaching children to walk, 
and giving assistance to invalids, and for other domestic purposes.” — 
Petition recorded 27th June, 1864. 

1649. JoHN PLIMSAUL, Bedford-street, Plymouth, Devon, ‘‘ Improvements in 
the manufacture of fire-bars, lumps, and gratings for cooking stoves.” — 
Petition recorded \st July, 1864. 

1662. Joun Winter Jones, New York. U.S.,‘‘ Improvements in pianofortes.”” 
—A communication from Maurice Verques, New York,.— Petition recorded 
4th July, 1864. 

1674. Epwakp Cuirton, Bradford, Yorkshire, ‘‘ Improvements in brushes, 
and in the manner of applying them to h y for bi 
cotton, silk, or other fibrous substances,”—Petition recorded 5th July, 
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ments in the facture of ventila- 














| 
| 
| 


—— or ways, reservoirs, harbours, and docks.”—Petitions recorded 12th 

ly, 1864. 

1739. JoserH Francis, Whitefriars, London, “Improvements in machinery 
or a) tus for screening and cleaning grain and seeds.” 

1740. Wiuttam Spexce, Chancery-lane, London, ‘‘Improvements in ma- 
chinery for manufacturing metallic screw nuts "—A communication from 
George Henry Knight, Cincinnati, Ohio, North America, 

1741, THomas Townsenp Covent, Crucifix-lane, Bermondsey, Surrey, 
“*Improvements in the means of, and apparat er, obtaining motive 
power, and for the distribution and application thereof.” 

1742. WitutaM Paksons, Birmingh “An imp d lever ing for 
sl eve links, applicable algo for brooches, clasps, solitaires, studs, and 
others articles of jewellery. 

1743. WituiaM Luoyp Wisk, Buckingham-street, Adelphi, Westminster, 
London, “ Improvements in the mode of, an hi ‘or, treating 
fibrous materials.”—A communication from Francois Coquelaére, Joseph 
Staes, Jean Baptiste Ravet, otherwise Ravet-Anceau, and Julien Bayart, 
Rue Imperiale, Lille, France. 

1744. Victor PgeAN and ALPHONSE FRANCOIS Leoross, Rue de la Fidélité, 
France, ‘‘ Certain improvements in coffins, and for preventing noxious 
emanations from dead bodies.” 

1745. Epwarp Kirsy, Lower Moor, Oldham, Lancashire, “‘ Improvements 
in machinery for applying cop tubes to the spindles of mules for spinning 
and doubling.” 

1746. Joun Lewis, Preston, Lancashire, ‘‘ Improvements in machinery for 
making bolts, rivets, spikes, and other like articles.” 

1747. Gurpon Wapsworta Pitcugr, Cullum-street, London, “ An improved 
self-adjusting pipe-wrench.”— A communication from Henry Read, 
Brookiyn, New York, U.S. 

1748. EpwarD Kearruisu Liverpool, ‘ An apparatus for collecting money 

or tickets, especially applicable to ibuses.” 

1749. WintiaM WeiLp, Manchester, ‘‘Improvements in pressure gauges.”"— 
Partly a communication from Philiv Justice, Philadelphia, U.S. 














wool, | 1750. JaMes GiLMouR, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 


harmoniums and similar musical instruments, and in the mechanism 
or apparatus connected therewith.”’ 


864. 
1683, EDwarRD MARSLAND MarspEn, Handley Wood, Derby, ‘“‘ An improved | 1751. BexJaMin SMiTH, Cumberland-street, Birmingham, “ Improvements 


method of propelling carriages and weights up and down inclines and 
uprights.” 


1684. Henry EpwArb SKINNER, Shadwell, “An improved steering appara- | 
tus.” 


1686. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the smelting or reducing of lead ores and in the refining and softening 
of lead.”—A communication from Professor Alexander Hill Everett, 
New York, U.S. 

1687. Henry CaitcuLey, Birmingham, ‘‘ Improvements in reaping and 
mowin hines.” — A ication from Robert Bodington, 
Melbourne, Victoria, Australia. 

1689. WILLIAM SMALLWuop, Whitby, Yorkshire, ‘‘ Improved apparatus for 
reefing, furling, and setting sails.” 

1690 Puingas SOLOMON Dr Pinna, Fore-street, Cripplegate, London, ‘* A 
new manufacture of artificial or imitation feathers and plumes.” 

1691. JAMES WILSON, Exeter, Devonshire, ** Improvements in tanning and 
in the machinery or apparatus employed therein.”—Petitions recorded 7th 








ly, 1864. 
1692. CHARLES Hastines Couette, Lincoln’s-inn-fields, London, ‘* Im- 
ments in wa-hing hi "—A ication from Isidore Sollier 


and Baron Gerard Devel, France. 

1693. EpwarD Hamer Carpurt, and Wittiam Curts, Vulcan Ironworks, 
Bradford, Yorkshire, ** Improvements in steam hammers.” 

1694. Louis Henry Gustavus Eurnarbt, Richmond-road, Bayswater, 
London, ‘‘ An improved gunpowder.” 

1695. ALFKED Buake, Castle Brewery, Newport, Monmouthshire, ‘* Im- 
— water for the purposes of brewing, and beer produced there- 

rom.” 

7 se Joun Dixon, Richmond, Surrey, ‘‘ An improved railway 
rake. 

1697. ADAM CARLISLE BAMLETT, Vale of Mowbray Ironworks, Thirsk, York- 
shire, “* Improvements in reaping and mowing machines.” 

1698. GoprreY Russet, Albany--treet, Regent-street, London,“ Improve- 
ments in the construction of apparatus for carrying or supporting 
stretchers and other articles or weights from the shoulders of bearers, and 
in straps to be used in combination therewith for attaching or securing 
bodies to stretchers.” 

1699, GeorGk Hasevtine. Southampton-b gs, Chancery-lane, London, 
‘*Improvements in piston heads and their packing.”—A communication 
from Henry Denison Dunbar and John Wesley Labaree, Hartland 
Vermont, and Hamilton Ela Towle, New York, U.S. 

1700, STEPHEN SuarpP, Melton-place, Euston-square, London, * An improved 
shiy’s anchor,” 

1701. ABRAHAM Rogers, New Wortley, near Leeds, Yorkshire, ‘* Improve- 
ments in the means or apparatus for supplying fuel or heat to steam 
boilers or other furnaces, applicable also for ventilating mines and similar 
purposes,”” 

1702. Jonn Mippieton and James Covona, Blackburn, Lancashire, “ Im- 
provements in machinery or apparatus for grinding the card cylinders of 
carding enzines ” 

1708, EpMunD Leavy, Langford-road, Kentish Town, London, “ Improve- 
ments in the construction of wheels and axles."—Petitions recorded 8th 
July, 1864. 

1705. Jean JoserH Movurtix, Paris, ‘‘ Improvements in distilling apparatus 
suitable for rectifying, separating, or combining with other suitable 
matters, benzol, petroleum, or other more or le+s volatile hydrocarbons or 
their derivatives, concentrating acids, treating alcoholic products, or other 
similar purposes.” 

1707. RicHARD ARCHIBALD BRoomAN, Fleet-street, London, ‘‘ Improvements 
in presses.”—A communication from Pierre Samain, Blois, France. 

1709, Gror@k WILLIAM WYcKEHAM Wernee and Freperick Cant, Croxted- 
road, Dulwich, Surrey, ‘* lmprovements in the manufacture of paints.” 
1710. Tuomas Jonn Joseru Greer, South Anne-street, Dublin, “ An im- 

proved ventilator.” 

1711. WituiAM Epwarp Gener, Wellington-street, Strand, London, ‘ Im- 
provements in machinery or apparatus to be used in stretching or draw- 
ing and finishing woven fabrics."—A communication from Alphonse 
Deiharpe, jun., ‘arare, France. 

1712. Joun Weesten, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

1718. Moritz MriseL, Brompton, London, “ Improvements in machinery 
or apparatus for thrashing grain and seed."—A communication from 
Isidore Pintus, Berlin, Prussia.— Petitions recorded 9th July, 1864, 

1714, JonaTHAN Wriaut Horsra.., Longwood Avenue, Dublin, ‘ lLuprove- 
ments in the manufacture of peat, coal, or fuel.” 





1715. Tuomas McGran, William-street, Sheffield, ‘‘Improvements in | 


cutlery bolsters.” 

1716. Havin SturraRrD, Nelson, near Burnley, Lancashire, “ Improvements 
in looms for weaving.” 

1717, JONATHAN Eowin Litters, North-street, Westminster,“ Improvements 
in the permanent way of railways.” 

1718. ALraxep Vincent Newton, Chancery-lane, London, ‘ Improved 
apparatus for measuring the flow of liquids."—A communication from 
Jacob Schneuhr, St. Peterburg, Russia. 

1719 JAMES STICKLAND, Gee-street, St. Luke, London, ‘* Improvements in 
machivery or apparatus for laying veneers on to surfaces.” 

1721, WituiaM Epwarp Grper, Welli-gton-street, Strand, London, “ Im- 
provements in carriages,”—A communication from Pierre Varney Morlet, 
Langres, France. 

1722. Tuomas AMiks, WILLIAM Barrord, and Epwarb Pork, Peterborough, 
Northamp hire, * Imp nts im rollers used for rolling gras and 
other lands and roads.”— Petitions recorded 11th July, 1864. 

1723. Freperick Luprwie Hain Dance i, Great Ormond-st. eet, London, 
**Certain improvements in the treatment of plastic materials,” 

1724. JexeMian Ropinson, New Kenteroad, Surrey, ‘* Imprevements in 
. paratus for sharpening vertical and circular saws withou. the use of 

es," 

1725. Zeruantan Bripeewateer Smitu, Dudley, Worcestershire, and Joun 
Ricuarps, Tipton, Staffordshire, ** Improvements in railway chairs.” 

1726, BexJamin Greenwoop and Isaac UNDERWOOD, Bradford, Yorkshire, 
** Improvements in hair and flesh brushes.” 

1727. Stepuen Carey, Kast Ham, Essex, ‘* Improvements in apparatus for 
calcining bones, and for reburving and revivifying animal charcoal.” 


hi: 








in apparatus used when drawing iron, steel, and other metal tubes.” 

1752, Curistopuer Cuaxton, Park-road, Brompton, London, ** Improve- 
ments in railway carriages.” 

1753. PeLuaAM MaiTLaND, River-street, Myddelton-square, London, “ Im- 
proved apparatus for boring ground for wells and other purposes.”— 
Petitions recorded 13th July, 1864. 

1757. Thomas Boye, Gray’s-inn-road, London, ‘‘ An improved air and 
smoke valve.” 

1759, ALEXANDER ANGUS CROLL, Coleman-street, London, *‘ Improvements 
in the manufacture or preparation of material for the purification of 

as.” 

1763. TuoMAS LANCcasTER, JOHN LANCASTER, and JAMES WHITAKER, Burnley, 
Lancashire, ‘* An improvement in or addition to machiuery employed 
for spinuing wonl, cotton, and other fibrous materials,” 

1765. WALTER CuRisTOPHEKX THURGAR, Norwich,“ A new or improved instru- 
ment for protecting gardens and fields from birds.” 

1767. JouNn Cuark, North London Railway Works, Bow, London, “ An in- 
stantaneous self-acting and inuing alarum, ted by eccentric or 
ratchet wheels, but requiring no end couplings, fur the protection of 
passengers in railway trains.” 

1769. Witttam Kine WEstsY, Leeds, Yorkshire, ‘‘ Improvements in 
machinery for hackling, combing, and preparing to be spun flax, hemp, 
and other fibrous substances.”— 7etilions recorded 14th July, 1 

1771. Danikt Bond Grove and WILLIAM CaRRON, Birmiugham, “ Improve- 
ments in envelopes.” 

1775. Perer WiNTON, Thorn, near Falkirk, Stirling, N.B., ‘‘ Improvements 
in reaping n.achines.” 

1777. Joun Weeks, Baker-street, London, ‘‘ Improvements in umbrellas 
and other like articles.” 

1779. THoMas WIckHAM, Peuy Pwnd House, Abergav nny, Monmouthshire, 
“* An improved mode of calculating di in rifle ing, and appa- 
ratus counected therewith.” 

1781. Epwakp HuTEs, Cross-street, Wilderness-row, London, ‘‘ Improve- 
ments in letter balances and other weighing apparatus.”—Petitions re- 
corded 15th July, 1864. 

1783. WiLuiaM TiLLix, Londonderry, Ireland, ‘‘ Improvements in under 
shirts.” 

1785. ANDREW Wy Ley, Barker-street, Aston Manor, Staffordshire, “ Im- 
provements in breech-loading fire-arms, including revolvers and 
ordnance.” 

1787 ZePuaNtAn Briverwatee Situ, Dudley, Worcestershire, and WILLIAM 
Lees NELSoN, Birmingham, ** luwprovements in apparatus for signalling 
on railway trains.’’ 

1791 WittiaM WuitLey, High-street, Notting-hill, London, ‘‘ Improvements 
in washing machines.” 

1793. CHARLES ASKkW, Charles-street, Hampstead-road, Lordon, *‘ Improve- 
ments in the permanent way of railways.”— Petition recorded 16th July, 

864. 

1797. Freprric Sgesoum, Dusseldorf, Prussia, ‘‘ Improvements in the 
manufacture of iron.” 

1795. Percey GRAHAM BUCHANAN WestMacort, Elswick, Newcastle-upon- 
Tyne, “Improvements in machinery used for dressing stone, and in 
cutting or driving galleries, tunnels, and other works in stone or 
mineral,” — Petitions recorded 15th July, 1864. 

1801, ALLAN DALzeELL, Birmingham, ‘‘ Improvements in holders and 
suspenders for holding and suspending tickets, labels, aud other 
articles,” 

1803. Joun Mayyes, Manchester, ‘‘ Certain improvements in looms for 
weaving.” 

1807 Gustavus PALMER HARDING, Cornhill, London, ‘‘ Improvements in 
pod manufacture of guns and ordnance.”—Petition recorded 19th July, 

864. 

1809, JosErit LAUBEREAU, Rue Gaillon, Paris, ‘‘ Improvements in producing 
motive power by the expansion and contraction of aur, available also for 
erevating water and other liquids. 

1811. WILLIAM HENRY WILKS, Great Prescott-street, Leman-street, White- 
chapel, London, “* Improvements in fire-arms.”” 

1813. WILLIAM Epwarp Newron, Chancery-lanc, London, ‘‘ Improvements 
in the manufacture of and mode of applying explosive compounds,”—A 
communication from Alfred Nobel, Héleneborg, Stockholm, Sweden.— 
Petitions recorded 20th July, 1864. 








Patents on which the Stamp Duty of £50 has been Paid. 
1879. JouN Henry Jounson, Lincolu’s-inn-fields, London,—A communica- 
tion.—Dated 27th July, 1861. 
= J — Rosertson, Park-street, Mile End, London.—Dated 27th 
uly, Isl. 
1899. THoMas ©TOKES Cressey, Burton-on-Trent.—Dated 30th July, 1861. 
1902. Joun M.-cTu1as Hart, Cheapside, London.—Dated 30th July, 1861. 
= Constant JosEru GuFFROY, Lille, France.—Dated 29th July, 
8 ; 


Patent on which the Stamp Duty of £100 has been Paid. 
2052. Ocravius Hesxry Situ, Thames Bank Distillery, London.—Dated 
28th July, 1857. 
2111. CHARLES ILks, Birmingham.—Dated 4th August, 1857. 
2113. WiLLiaM CoLponnk Cambriver, Bristol.— Dated 4th August, 1857. 


Notices to Proceed. 

694. GeorGe FrepERIC CHANTRELL, Liverpool, and Jg&aN Reymonp, 
Richmond-bill, near Liverpool, *‘ Improvements applicab’e to chimney 
tops and ventilators, and in the manufacture thereof.” — Petitions recorded 
18th March, 1864 

707. HKNRY SteeLe, Southampton-tuildings, Chancery-lane, London, *‘ Im- 
provements in chimney covls."—A communication from William Henry 
Horton, Jersey, New Jersey, U.S. 

709. Aveustts Bryant CuILDs, New Oxford-street, London, “ Improve- 
ments in circutar sawing h "—A eX ication from David 
Monro Childs, Rochester. New York, U.S. 

712. Francois fueoruite Moison, Rue Gaillon, Paris, ‘‘ Improvements in 

i for cl ing cloths and other wootlen fabrics.” 








1728. WILLIAM HaDFigLp, Bolton, Lancashire, ** lmprovements in ry 
or apparatus for propelling steamboats and other vessels.” 

1729. Lupwie Scab, Cassel, Hesse, *‘ Improvements in the manufacture of 
pigments.” 

1782. Joun Forses, Isla Distillery, Perth, N.B.,‘‘ Improvements in distilling 
liquids, and in the machinery, ees, or means employed therefore.” 

1733, Jonn TOMLINSON, Kimberley, Nottingham, and Tuomas BRassineTon, 
Noctingbam, “Improvements in securing envelopes, cases, covers, or 


w v 

1784. Wmuiam CLark, Chancery-lane, London, “ Improvements in pro- 
ducing designs and ornamentations by means of metallic surfaces,”—A 
communieation from Emanuel Meyer, Boulevart St. Martin, Paris. 

1735. Apo.pu Boscu, Hatton Garden, London,“ Improvements in the manu- 
facture of window blinds.”"—A communication from Max Baumstark, 
Cavo, Vettabbia, Milan. 

1786, Wittiam BarrorD and Fpwarp Porg, Peterborough, and SamugL 
BraprorD, Farcet, Huutingdonshire, * Imp nts in chaff cuviny 
machines,” 

737. Gpoxres Octavius Waray, Clement’s-inn, London, “ Improvements in 
rtfolivs,” 





y 

713. JOHN Mor@an, Stephen's Green, Dublin, ‘ Improvements in the pre- 
servation of animal and vegetable substances, and in the fluids to be 
employed therein.” 

714. CaLes Hitt, Cheddar, Somersetshire, “‘ An improvement in the manu- 
facture of boots and shoes,”— Petitions recorded 2ist March, 1864. 

724. SAMUEL BERRESFORD and WILLIAM AINSWORTH, Stockport, Cheshire, 
* Certain improvements in looms for weaving.”— Petition recorded 22nd 
March, \864. 

730, Freperick ToLHausey, Boulevart Magenta, Paris, ‘‘ Improvements 
in smoothing and pressing irons, and apparatus for heating the same.”— 
A communication from Auguste Francois Dusautoy, Neuilly (Seine), 


rance. 

733. WILLIAM Epwarp Wixpy, Atherstone, Warwickshire, and WILLIAM 
Wuartox, Birmingham, ** Improvements in the manufacture or construc 
tion of springs for railway and other vehicles.” 

739. FREDERICK TYERMaN, Gracechurch-street, London, “‘ Improvements in 
apparatus to be used in combination with parts of gas and lamp fittings.” 
Petitions recorded 23rd March, 1864. 

745. CHARLES GakTox, Bristol, and THOMAS Hit, Southampton, “ Im- 





po 
1738, Wittiam Woop, Monkhill, near Pontefract, Yorkshire, ‘‘ Imp 
ments in means and ey for kage a or covering land, bog, or peat 
with earth or soil, parts of which are applicable in raising and conveying 
soil or earthy matters in the formation and cleansing of canals, water- 





pr in ig app 

747. Joun THoMAs Stroup, Birmingham, “ Certain improvements in lamps 
for various purposes, and in the fittings and parts in connection with the 
same.”— Petitions recorded 24th March, 1864. 








suv. 


gas burners. 

763. James Symes, Norfolk-street, Strand, London, ‘‘ Improvements in 
locomotive apparatus or conveyances applicable to land and sea.”— 
Petitions recorded 26th March, 1864. 

786. EpmunD Pace, Queen-street, London, “ Improvements in machinery 
for placing splints aud other like articles for the facture o! h 
on orin ciamps or holders, preparatory to their being dipped or tipped 
with igniting composition.” — Petition recorded 28th March, 1864. 

780. HueH HOLDEN, and Enoch SaMuU&gL Forsuaw, Preston, Lancashire, 
** Improvements in looms for weaving.” 

785. SANDERS TroTMAN, Albert-street,Camden Town, London, “ Improve- 
ments in self-extinguishing candle lamps.”—Petitions recorded 29th March, 


Victor Dvrovre, Frankfort-on-Maine, Germany, “‘ Improvements in 





1864. 

793. JAMES WILLIAMSON, Lancashire, ‘‘ Improvements in the manufacture of 
leather cloth, oiled table covers,and other oiled fabrics.”—Petition re- 
corded 30th March, 1864. 

807. Euisan Stott, Monks Coppenhall, Cheshire, “‘ Improvements in the 
manufacture of rails for railways, which improvements may also 
applied to the manufacture of bars for the tyres of railway wheels, and for 
other purposes to which the said bars are or may be applicable.”—Peti- 
tion recorded 1st April, 1864. 

946. ANGuIsH Honour AvGustus Durant, Conservative Club, St. James's, 
London, and WiLLiaM Henry PostLeTawaiTe Gore, Palace-gardens- 
terrace, Kensington, London, “‘ Improvements in the construction of 
wheeled carriages.” 

955. JaMEs Cank Coombe, Swinton-street, Gray’s-inn-road, London, “ Im- 
provements in the preparation of fertilising agents for agricultural, 
horticultural, and other analogous purposes.”— Petitions reeorded 15th 


April, 1864. 

1016. Wooprurr LittLeTon Barnes, Brooklyn, New York, U.S., “ An im- 
proved spriug hvok or fastening for garments, wrappers, blankets, and other 
articles.”"—A communication from Abel Putman, jun., Chester, Vermont, 
U.S.. and David McAlister Smith, Springfield, U.S.— Petition recorded 22nd 
April, 1864. 

1072, Tuomas GOULSTON GuHISLIN, Hatton-garden, London, ‘“ Improve- 
ments in the treat t and lication of sea-weed.”’—Petition recorded 
28th April, 184. 

1090. Joun Kenngpy CRAwFrorD, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in producing ornamental fabrics.”—Petition recorded 30th April, 





1864. 

1110. SHakespEaR SHaw and Henry Fisuwick, Manchester, ‘‘ Certain im- 
provements in app for stamping and embossing textile fabrics.””— 
Petition recorded 3rd May, 1864. 

1316. Josepu WuitLey, Leeds, and Davin Farrar Bower, Hunslet, York- 
shire, “* Improvements in the manufacture of wheel tyres.”—Petition re- 
corded 27th May, 1864. 

1415. Joun Fraser, Mildmay-road, Islington, London, ** Improvements in 
arranging and actuating window curtains and apparatus covnected there- 
with.”— Petition recorded 7th June, 1864. 

1576. Ropert Cocuran, Glasgow, Lanarkshire, N.B.,“‘ Improvementsin the 
system or mode of treating clay for potters’ use in forming articles of 
pottery, and in the machinery, apparatus, or means employed therefor.” 
— Petition recorded 23rd June, 1864. 

1648. JoserPH E.uis, Brighton, Sussex, and James ADAMS, Archer-street, 
Great Windmill-street, Lon ion, “ Improvements in apparatus used when 
decanting wine and other liquids.”— Petition recorded lst July, 1864. 

1656. SamueL Fox, Deepcar, near Sheffield, ‘‘Improvements in treating 
slags or cinders, in order to obtain or produce cast steel therefrom.”-— 
Petition recorded 2nd July, 1864. 

1680 Frepericx Joun Buea, Tacket-street, Ipswich, Suffolk, “‘ Improve- 
ments in the manufacture of pressed leather.”—/etition recorded 6th July, 





1864. 

1734. WintiAM CLARK, Chancery-lane, London, *‘ Improvements in pro- 
ducing designs and ornamentation by means of metallic surfaces.”—A 
communication from Emanuel Meyer, Boulevart St. Martin, Paris.— 
Petition recorded 12th July, 1864. 

1777. Joun Weeks, Baker-street, London, “ Improvements in umbrellas 
and other like articles.”—P-tition recorded 15th July, 1864 

1788. Tuomas FRANKLIN Honor, Cannon-street, London, * A compound 
duplex machine for sewing and stitching.”—A communication from 
Richard Mott Wanzer, Hamilton, Canada West, North America.— Petition 
recorded 16th July, 1864. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
30th July, 1864. 

3054, 3s. 2d.; 3056, 1s. 2d.; 3066, 1s. 4d.; 3078, 8d. ; 3084, 8d,; 
3093, 10d.; 2094, 4d.; 3095 1s. 4d.; 3097, 4d.; 3098, 4d.; 3099, 4d. ; 
3100, 10d.; 3101, 4d.; 3102, 10d. ; 3104, 4d.; 3105, 2s, 2d.; 3106, 4d. 
8107, 10d. ; 310s, 4d, ; 3109, Sd.; 3110, 4d.; 3111, 1lod.; 3132, 2s. 4. 
3113, Sd. ; 3114, 4d. ; 3115, 4d.; 3116, 4d.: 3117, Sd; 3119, 4d. ; 3122, 4d. 
3 33124, 10d. ; 3127, 4d. ; 3128, 6d. ; 3129, 6d. ; 3130, 4d. ; 3151, 14a. 

4d. ; 3133, 1s, 6d. , 3134, 4d. ; 2135, 3136, 8d, ; 3137, Sd., 3138, 4d. 
$140, 4d.; 3141, 4d. ; 3143, 4d.; 3144, Is. tid.; 3145, 1s. 6d. 5 3146, 8:1. 
3147, &d. ; 3148, 44. ; 3149, 10d. 150, 4d. ; 3151, 4d. ; 3152, 4d. ; 3153, 4d. 
8154, 4d. ; 3156, 1a.; 3157, 4d. ; 3159, 4d. ; 3160, 4d. ; 3162, 6d, 5 3163, 4d. : 
8164, 4d. ; 3168, 10d. ; 3169, 4d. 53170, Sd. ; 8173, 4d. 53174, 4d. ; 3175, idd. ; 
3176, 4d. 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


$212. J. HowDEN, Glasgow, *‘ Steam engines and bouers.”—Dated 19th Decem- 
er, 1863. 

This invention relates to several improved arrangements in the general 
construction of steam engines and boilers, intended chiefly for marine 
purposes, but which can also be applied to engines used for other purposes, 
whereby. the number of working parts is diminished, and the general appli- 
cation of the mechanism rendered more perfect, and greater economy and 
efficiency is obtained. One improvement, according to this invention, 
consists in placing two pairs of double expansive engines parallel to each 
other, in such a manner that their respective crank shafts also lie parallel, 
the two cranks on each shaft being placed with their centres nearly in a 
straight line. The steam is worked from the high to the low pressure 
cylinder in a manner similar to that for which letters patent were granted 
to the present patentee, dated 4th January, 1862 (No. 34), When two pair 
of these engines are employed to drive a single screw, spur wheels are 
keyed on to the end of each crank shaft, to gear with a pinion on the end 
of the screw shaft; but when applied to twin screws, they are driven 
directly from the crank shaft of each engine, in which case it is not 
absolutely necessary that these shafts lie parallel with each other. By 
preference these engines are arranged so that the cranks of one are nearly 
at right angles with the cranks of.the other. 
$165. W. W. Box, Birmingham, “* Fire-bars.”—Dated 15th December, 1863. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the final specification having been petitioned 
for, 


$186. W. CLaRK, Chancery-lane, London, “ Apparatus for indicating the 
level of water in steam boilers.” —A communication.—Dated 17th December, 


1863. 
This invention relates to an improved indicator of the level of water in 
steam boilers, its principle being based on the elasticity of thin metal tubes, 
which may be of any suitabie cross section.— Not proceeded with. 


$195. W. B. Apams, Hampstead, ** Locomotive engines and trains for rail- 
ways, tramiays, and common roads,”— Dated 18th December, 1853. 
This invention cannot be described without reference to tue drawings. 
3218. R. H. Taytor, Brightside, near Rotherham, York, ** Apparatus for 
lubricating the cylinders of steam engines.” —Dated 2ist December, 1863. 
This invention consists in causing the tallow or oil to pass into the cylin- 
der at the time that it is being charged with steam, and at no other time, 
the pressure of the steam itself opening the valve to admit the tallow or oil 
to the cylinder when charging with steam, and the exhaust or vacuum 
closing the valve, so as to prevent the admission of tailow or oil while the 
steam is passing from the cylinder. 
$119. R. Paterson, Glasgow, “ Steam engines.”—Dated 21st December, 1863. 
This invention has for its object to obtain in steam engines an improve 
vacuum with, at the same time, a reduction in the surface or size of the 
condenser, if a surface condenser is used, or in the quantity of cold injection 
water, if a jet condenser is used, while the feed water is delivered at a com- 
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paratively high temperature, The improvem are app to either a 
surface condenser or a jet condenser, and they consist, according to one 
modification, in causing more or less of the water due to the condensation 
of the sieam itself to be injected or re-injected into the condenser amongst 
the steam at or near the part where the steam enters the condenser. The 
water so injected is warm, but is able to effect iderable cond jon in 
the steam at the part of the condenser where it is injected or re-injected on 
account of the steam being hotter or denser at that part. The condenser is 
formed with a ket or pockets to se} tely catch or collect the water, or 
a portion of the water thus injected or re-injected into the hot or dense 
steam, and it is important that such pocket or pockets be arranged so as 
not in any way to impede the current of the exhaust steam towards the 
further parts of the condenser. The supply of water for feeding the boilers 
is drawn from the water thus separately collected, which is hotter than the 
other water of condensation. 


3220. E. Winson, and G. Linpsury, Worcester, “ Feeding locomotive and 
other boilers.” — Dated 21st December, 1863. 

This invention consists in raising water for feeding steam boilers and 
other purposes by means of a vacuum, in manner following, that is to say : 
the patentees fit or connect to a steam boiler a cylindrical or other shaped 
closed vessel, from which a pipe, furnished with a stop cock, extends into 
the boiler below the water level; they also carry a pipe provided with a 
stop cock from the top of the boiler or steam chest, into the upper part of 
the cylindrical vessel. They connect to the upper part of the vessel a feed 
pipe furnished, like the others, with a stop cock, and they lead this feed 
pipe into a well, reservoir, or cistern containing water or other liquid, and 
below the level of the liquid. Now, supposing the boiler to require feeding, 
they shut off communication between the vessel and the boiier, and open 
the steam and feed cocks, whereupon steam fills the vessel, and passing 
through the feed pipe expels the air therefrom and fills it ; they then shut 
off the steam, the steam in the feed pipe and vessel becomes condensed, a 
vacuum is formed, and water or other liquid enters the vessel through the 
feed pipe. The feed-pipe cock is next closed, and the others opened, when 
the water will run into the boiler, the pressure of steam above and below it 
being equal. Instead of feeding a boiler on a lower level than the closed 
vessel, if the liquid be required to be raised above that level, then they 
drive the liquid after it has been drawn into the vessel as aforesaid by the 
pressure of steam, which sends water from the boiler into the vessel, and 
drives the liquid before it. On re-admitting steam to the vessel, the water 
therein returns to the boiler. 

3226. R. A. BROOMAN, Fleet-street, London, ** Feeding steam boilers and con- 
densers.”— A communication.—Dated 22nd December, 1863. 

This invention consists in the empioyment of an intermediate vessel or 
chamber, between the water supply cistern and the boiler, capable of being 
put in communication alternately with the supply cistern and with the 
boiler, and arranged in such manner that, when in communication with the 
supply cistern, it becomes filled therefrom, and, when in communication 
= the boiler, it empties its contents thereiuto by reason of their gravity 
alone. 

3238. W. E. Gepor, Wellington-slreet, Strand, London, “ Knives uted fur the 
cylinders and blocks of rag cutting or beating engines.” — A communica- 
tron —Dated 22nd December, 1863. 

This invention cannot be described without reference to the drawings. 
3248. J. Know es, Manchester, “ Apparatus for removino the sediment and 

scum from the interior of steam boilers.”"—Dated 23rd December, 1863. 

This invention cannot be described without refcrence to the vrawings. 

3260. W. MARSDEN and F, H. Stusss, Leeds, ‘* Locomotive engines.”— Dated 
24th December, 1863. 

This invention consists in applying to a locomotive engine a lever or 
Jevers, to which may be applied portable and adjustable weight or weights, 
the fulcrum being in any convenient part of the framing thereof. The 
weight employed may be the tender, or a portable weight or weights 
carried thereby ; or water from the tank may S employed, or a spring or 
springs attached to the tender may be applied to the said lever or levers. 
The said weight or weights may be brought into action on the said lever or 
levers by other levers, and connecting rods and screws, or segment wheel 
and worm shaft, so applied and arranged as to be actuated by a hand 
wheel. By these means or appliances additional weight may be placed on 
the engine, consequently producing greater adhesion of the wheels to the 
= or roads, or increased tractive power to such engines.—Not prececded 
wun, 

3274. T. HALt, Oldham, ‘* Improvements applicable to steam boilers for 
economising Juel."—Dated 28th December, 1863. 

This invention consists in making the exterior tiues of steam boilers of iron 
water tanks or chambers, so that the heat which is wasted in the ordinary 
method ef constructing the flues of brickwork will be advantageously 
applied for heating the feed water of the boiler, and for generating steam. 
3277. E. BRAMALL, Newton, near Warrington, “ Obtaining and applying 

motive power.” —Dated 28th December, 1863, 

This invention relates to apparatus which is designed for the purpose of 
obtaining increased motive power from any prime mover, and for obtaining 
a rotary from a reciprocating motion. The apparatus consists of a drum or 

ulley mounted ona shaft having a crank at one end, which is connected, 

y means of a rod, to another shorter crank on a shaft driving a second 
pulley. The first pulley is caused to partake of a semi-rotatory motion, by 
means of a crossed band passing round its periphery, each end being con- 
nected to a forked lever, which may be caused to reciprocate to and fro, 
either by hand or other means. By this arrangement of mechanism the 
longest crank will be caused simply to vibrate, but the second crank being 
shorter than the first, a complete revolution of the second will be effected, 
and thus a rotatory motion will be obtained from a reciprocating motion, 
and a considerable amount of power will be gained.— Not proceeded with. 








CLass 2,— TRANSPORT. 
Including Railways and Plant, Road-Making. Steam Vessels Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Xe. 


3208. J. N. Gispornet, ./delaide-place, London Bridge, “ Communicating 
signals on board ship, on railwoys, dc.”—Dated 19th December, 1863. 
This invention cannot be described without reference to the drawings. 


3222. F. H. FitzwittiaM, Brighton, ‘‘ Steering of ships.” — Dated 2)st 
December, 1863. 

This invention is designed to give increased steering power to ships by 
adapting to the bow or stern, or both, one or more screws working at right 
angles 10 the keel of the ships. the said screw or screws being driven by any 
suitable prime mover.— Not proceeded with. 

3231, W. L. Winans, Dover-street, London, and T. WiNANs, Baltimore, U.S., 
** Trimming ships."— Dated 2\st December, 1863. 

The patentees claim the employment of a movable weight, operated 
either by steam power, bydraulic power, or by gearing connected with the 
propelling engines, as herein set forth. 

3235. J. G. Rowe, Queen's square, Westminster, ** Means of communication 
between the guard and engine driver of a railway train.”—Dated 22nd 
Decen.ber, 1863. 

This invention consists. principally, in an arrang of hanisin for 
utilising the rotary motion and power of the running wheels of the guards’ 
van to compress air and force it directly through a whistle, trumpet, or 
other pneumatic signal apparatus capable of producing a sufficiently loud 
or shrill sound to be heard by the engine driver. 

3243. A. M. Twinine, Clapham, *‘ A new apparatus for the prevention of 
railway accidents.”"— Dated 23rd December, 1563. 

In all locomotives which have weather boards there is an available #pace, 
as the top does not reach the height of the funnel by about 2ft. U)on this 
weather board, or upy:. the engine itself, if this be absent, it is proposed to 
fix by strong screws or rivets a kind of mirror, slightly inclined forwards, 
constructed of either silvered glass of unusual thickness, or of the metal 
used for lighthouse reflectors, very slightly concave, or not, as experiment 
May prove to be best. Being slightly inclined wwwards the driver, he will 
be able to see all that is going on behind, and yet by no means will his 
front or side view be impeded, nor will this invention at all interfere with 
the usual position of the steam pressure gauge and other apparatus. —Not 
proceeded with. 

8245. R. Wawter, Crumpsall, Lancashire, “Safety cabs."—Dated 23rd 
December, 1863. 

These improvements relate more particularly to that class of vehicles 
called safety cabs, and consist in a novel arrangement and construction 
thereof, whereby they are rendered more commodious and comfortable, also 
aiving greater ease and facility to the passenger during ingress or egress, 
the weight of the cab being equalise | or distributed by the use of an extra 
wheel, thereby preventing the uncomfortable oscillation or swinging. The 
novel and peculiar arrangement and construction may be thus described. 
A strong vertical bar or rod is centrally situated between the shafts and 
immediately behind the splash board, and extends from the floor to the 
roof of the vehicle, giving greater strength and durability to the front 
thereof ; to this vertical support or strengthening tie rod the doors of the 
vehicle are hung or suspended, which open outwards, and which form, 
when closed to the body of the vehicle, a square, curved, or angular front. 
A forther improvement consists in attaching by means of springs to the 
back of the cab and underneath the driver's seat, an intermediate or central 
wheel, effecting thereby greater di iso equalising the strain when 
—_— or surplus pressure is exerted behind the axle.—Not proceeded 








3254. 8. B. Arprey, S. Becrett, and W. Smitu, Manchester, “‘ Lathes for 
turning.” —Dated 23rd December, 1863. 
This invention cannot be described without refereiice to the drawirgs, 





3267. R. A. Brooman, Fleet street. London, ** Permanent way of railways.’’ 
—A comimunication.— Dated 24th December, 1863. 
This invention caunot be described without reference to the drawings. 
3276. J. E. Buturs, North-street, Westminster, “‘ Permanent way of rail- 
ways.”—Dated 28th December, 1863. 
This invention cannot be described without reference to the drawings. 


— 


Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
5225. J. Eastwoop, Blackburn, “ Apparatus for forcing size or other gluti- 
nous substances through pipes to supply machines for sizing yarns, cloths, 

d&c.”"—Dated 21st December, 1863. 
This invention relates, chiefly, to the kind of apparatus called Eastwood's 
Pp i mixing app for preparing size or other glutinous substances, 
an i consists in an improved mode of returning the surplus size forced into 
the feed pipes supplying machines for sizing purposes into the boiling in 
the following manner :—The size is drawn from the sizing vessel by a pump 





and forced into a supply pipe which feeds the machine for sizing purposes ; | 





as the q y of size 'y is subject to variation, and the pump con- 
tinues to eject or force into the supply pipe always the same quality, it is 
necessary to provide an outlet for the surplus. In the ordinary manner 
this is effected by connecting a return pipe to the furthest extremity of the 
supply pipe, which returns the surplus to the boiling vessel. This mode neces- 
sitates a considerable length of piping, and the size in its passage through 
is cooled. The improvements consist in fixing a short return pipe as near 
as convenient to the force pump leading direct into the boiling vessel, and 


in placing a valve in this return pipe which is kept closed by means of a | 


weighted lever or spring, which can be so adjusted that, when the pump 


injects more size than is required into the supply pipe, and, consequently, | 
exerts an increased pressure against the valve, the valve opens and allows | 


the surplus size to pass into the boiling vessel; as soon as the pressure is 

lessened the valve cluses again. 

3230. A. V. Newron, Chancery-lane, London, “ Cotton gins."—A communica- 
tion.—Dated 21st December, 1863. 

This invention relates to the class of gins known as roller gins, and is 
intended to increase the iency of such hi by the adoption of a 
novel combination of parts. ‘’hus, an elastic roller, acting the part of a 
“ licker-in ” roller, is combined with a bar, the concave side of 
which bar is adapted to the curvature of the elastie roller, so that the fibrous 
material is gripped between the two for a considerable portion of its traverse 
through the hi In binati 
bar is an endless apron, which encircles the concave bar, so that the fibrous 
material while maintained in contact with a considerable portion of the 
moving surface of the elastic roller, is acted upon by the moving surfaces at 
opposite sides of the fibrous material. While thus held, the fibrous material 
is operated upon by a reciprocating cleaning plate of peculiar construction, 
operating in such manner that the elastic roller and concave bar draw the 
fibres through the machine while the cleaning plate ejects the seeds. 

3241. A. TuRNER, Leicester, “‘ Looms."—Dated 22nd December, 1863. 

The patentee claims, First, introducing the weft thread into the shed by 
means of a reciprocating thread carrier, and securing the same in 
the shed by means of a securing thread passing through the looped 
or double end of the weft thread by a shuttle or other suitable 
instrument. Secondly, by ination with the recip ing weft thread 
carrier he claims the use of an adjustable clamping app for clamping 
or holding the thread, and also the use of the adjustable tension arm for 
measuring off the precise quantity of thread required for the weft. 

3255. W. Houuann, Salfoid, “ Looms for weaving.”—Dated 23rd December, 
1863. 

















This invention refers to a method of preventing the shuttle from flying 
off during the process of weaving. For this purpose the inventor applies a 
bracket, or a series of brackets, placed at intervals on the lathe, and pro- 
jectiny at right angles therefrom, and by which the shuttle is intercepted 
shou'd it leave its proper course —Not proceeded with. 

3259. N. Luoyp and E. Haroraves, Church, near Accrington, Lancashire, 
“ Treating printed and dyed fabrics.’—Dated 24th December, 1863. 

This invention consists iu the use of an oily emulsion, or solution of an 
albuminous substance, or a mixture of these, to be applied previous to soap- 
ing, for the purpose of improving the dyed colour, 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 
3223. J. Green, Newtown Furm, St. Martin, Worcester, “ Hurrows, culti- 
vators, aud ploughs.”— Dated 21st December, 1863. 

This invention cousists in constructing harrows with the teeth or tines 
attached to the frame in an oblique or slanting position, at angles varying 
from 10 deg. to 60 deg. from the plane of the frame, so that, when at work, 
they slide along the ground, instead of acting on it with the points only, 
like the teeth or tines now in use. The effect of this arrangement is that 
the teeth or tines cut through the clods of earth, instead of merely moving 
them, to facilitate which the teeth are formed in a knife-like shape. The 
patentee employs also thin-edged disc wheels, or round plates of iron, 
mounted and rotating on a bar or bars, and thereby attached to the frame 
conjointly with the teeth or tines. Secondly, in applying the invention to 
cuitivators, the patentee arranges a number of the before-described teeth 
or tines and disc wheels behind or at the back of the frame of the imple- 
ment, fcr the purpose of cutting and dividing the furrow slice, thereby 
rendering it more friable. Thin-edged disc wheels or circular knives, 
placed revolving in apertures formed in the mould board, ha:e the same 
effect. Furthermore, he constructs harrows by means of zigzag bars, or 
straight bars and tubes, connected together by peculiar-shaped teeth or 
plates of iron, having three or four corners, so that, when at work, the 
corners of edges of the plates act upon the soil similarly to the chain har- 
row, the plates and bars being placed in alternate rows, 

3234. J. Sainty, Burnham Market, Norfolk, ‘* An improved turnip cutter for 
cutting the last slice.”"—Dated 22nd December, 1863. 

This improved turnip cutter is formed by placing a front plate in such a 
position that a i arge opening is left at the top, where the 
turnips, and other like agricultural produce, enter, and gradually decrease 
in size till the front plate and the knives or cutters fixed to a revolving 
drum nearly touch. The turnips, or other like produce, are fed in from a 
hopper placed at the top of the machine. and pass down between the front 
plate and the knives or cutters on the drum. As piece after piece is cut off 
by the rotation of the drum, knives, or cutters, the turnip gradually slides 
down the incline till it reaches the narrowest part of the opening, where 
a slotted sliding plate is passed through the front plate. Through these 
slots extra knives on the drum pass, 80 as to prevent the small piece left 
from slipping through, which, as the knives revolve, is finally cut in two. 
This sliding plate is actuated by a thumbscrew, so that, as the part which 
comes in contact with the turnips wears away, it is only neces-ary to turn 
the screw, and the plate is instantly returned to its normal position,—Not 
proceeded with. 
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Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 


3228. M. Henry, Fleet-street, London, ** Constructing houses and other | 


structures of plastic mat:rials,”—A communcation,—Dated 21st December, 
1863. 


According to this invention a wall, block, or work is shaped by a mould- | 


ing apparatus, one on each side, or by a moulding apparatus on one side, 
and a smooth or flat surface on the other, the moulding apparatus being 
combin: d, at some parts of the work, with a travelling framework, and at 
other parts with a stationary framework or scaffolding, whereof parts may 
traverse the work or structure itself. The mouiding apparatus may consist 
of a plate or frau.e, connected by guide reds with another plate or frame, 
and worked by arms actuated by a rod or shaft tap with reverse 
threads ; it is also guided heriz tally. The moulding plates may be fixed 
Lo a framework or scaffuld, compused of upri. hts or corner irons, supporved 


by stays passing through the structure or work, and through hollow dis- | 


tance pieces. The moulds may aiso be worked by nuts and chain wheels, 
and fixed to a traveller consisting of a frame composed «-f uprights, slanting 
beams, and distance pieces, and mounted on whee!s, preferably without axle, 
and a weight may be suspended »ver a pulley, to reduce the shock of the 
mould. The moulds may be used with the traveller to build the structure 
according to the horizontal plan to a certain beight, and then, with the 
framework, to raise the walls on each side, and so on alternately, as required 
by the work.— Not proceeded with, 
3266. J. Duckett, Burnley, ** Furnaces, flues, and kilns for drying and 
burning bricks, tiles, and other articles."—Dated 24th December, 1363. 
This inv-ntion consists in the combination of two or more kilns for 
burning bricks, tiles, and other articles, which kilns are connected together 
and to the furnaces or flues of one or more steam boilers, and to the drying 
shed, and to the chimney, by flues furnished with dampers. When the 
bricks or other articles in the first kiln have been burut the dampers are 
opened, to admit the products of combustion and heat from the top of the 
first to the top of the second kiln, and then from the second to the third 
kiln ; or the heat from the kilns may be taken through the fives to the 
steam boiler or boile:s, from whence it passes through a series of flues, 
under the floor of the shed to the chimney ; or the heat may be conveyed 
direct from the kilns to the series of flues in the shed, or partly to the 
boilers and partly to the shed, or direct to the chimney. By thus convey- 
ing the products of combustion from the kilns to the furnaces of the 


with the elastic roller and concave | 


boilers, or to the furnaces for heating the shed, and thence to the chimney, 
a powerful draught is obtained, which enables him to consume the cheapest 
refuse of coal or slack, instead of good coal, as now customary.—Not pro- 

ceeded with. 

Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War or for Defence, Gun Carriages, $c. 


3249. J. Matuew, Barnet, Hertfordshire, “ Batteries for ships, forts, dc.”— 
Dated 23ra December, 1863. 

This invention, as applied to forts, consists in the employment of an iron 
or other metal tower incaced in masonry or otherwise, covered or sur- 
rounded by a glacis, and with an inner turret made to rise, so that the gun 
or guns may be fired over the glacis, and fall again to reload; the gun or 

ns and the gunners are thus concealed from the enemy and protected 
es fire. The patentee mounts the gun or guns on a turntable or 
revolving platform, so that they may be fired in any direction required. 
| 3250. W. CLARK, Chancery-lane, London, “ Percussion fuzes."—A communi- 

cation.—Dated 23rd December, 1863. 

This invention consists, First, in the employment in a fuze of a fulmi- 
nating capsule composed of glass or other frangible material, containing a 
quantity of sulphuric acid, and coated externally with a compound of 
| sulphur and potassa. It also consists in various means of producing the 
| fracture of this capsule.—Not proceeded with. 

3253. W. E. Newton, Chancery-lane, London, “ Breech-loading fire-arms.”— 

A communication.— Dated 23rd December, 1863. 
| These improvements relate to that class of fire-arms in which the barrel 
or cylinder is bored through and through, and is charged at the breech. 
The present invention 1s divided into two parts, and consists, First, in the 
| comb.nation of a pivoted breech plate with an under-hung hammer, so 
| that the breech plate and hammer will lock with each other. The Second 
| part of the invention consists in combining an under-hanging hammer in a 
| peculiar manner with a barrel or cylinder (bored through and through, and 
that is loaded at the breech), so that the hammer alone shall resist the 
recoil of the discharge, and thus dispense with a breech plate. This inven- 
tion cannot be described without reference to the drawings. 
| 3258. A. Nowus, Newcastle-upon-Tyne, “ Igniting explosive projectiles.” — 
} Dated 24th December, 1863. 

This invention consists, First, in throttling or contracting the passage 

through which the gas from the burning composition escapes with the air, 
| so as to keep up a pressure of flame within the passage, and thereby to 
effect a more certain communication of the flame to the bursting charge 
| when the fuze has burned to the point at which it ought to fire the pro- 
| jectile. Secondly, in introducing beneath the pellet which is instrumental 
| in igniting the fuze a stemming of mealed powder or other combustible sub- 
| stance, which, on being fired by the action of the pellet, shall maintain a 
i] 


jet of flame from the discharging orifice sufficient tu ensure the ignition of 
the fuze composition. Thirdly, in making a bend in the dicharging 
| orifice, in such a manner as to cause the igniting jet to be defiected at the 
| point where it comes in contact with the fuze composition, and thereby to 
cause greater certainty in igniting the composition, Fourthly, in so form- 
ing the body of the fuze as to have solid metal instead of fuze composition 
| above the igniting oritice, so as to lessen the teudency to premature explo- 
sion by the jet of flame from the igniting orifice forcing a passage beneath 
| thecover into the interior of the fuze. 
| 3268. J. D Bryant, St. Minver, Cornwull, “ Projectiles for ordnance.”"— 
Dated 24th December, 1863. 
| The patentee claims, First, the mounting or hanging on hinges, on the 
| sides of projectiles, wings which, when expanded or opened, will present a 
sufficient surface to the air to cause the projectile during its flight to rotate 
on its axis. Secondly, he claims adapting to projectiles, of a smaller 
diameter than the bore of the gun, a wooden or other compressible sabot or 
cylinder, either with or without expanding section pieces, as herein shown, 
for the purpose of receiving the explosive force of the powder, and trans- 
mitting it to the projectile. 
3270. D. S. Prick, Great George-street, Westminster, “* Manufacture of pro- 
jectiles.”"— Dated 24th December, 1863. 

This invention consists in the employment of iron as it comes from the 
refining process in the manufacture of projectiles for ordnance. The metal 
the inventor employs is that well known as finers’ metal, or refining metal, 
and is pig iron which has undergune the refining process. This material 
has already been described by the present i r in the ification of 
letters patent, No, 2618, of the year 1855. In carrying out this invention 
the pig iron which the inventor prefers to use is that made from hematite, 
magnetic oxide, and spathose ores, It is refined in the ordinary refining 
furnace, or by any other suitable method, such as treatment in a reverbera- 
tory furnace ; and the projectiles may be either cast direct from the 
furnace, or the metal may be allowed to cool, and again remelted for cast- 
ing the projectiles in any suitable manner.— Not procecded with, 








Ciass 7.—FURNITURE AND CLOTHING.—Nong. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

3232. J. Suanks, St, Helen's, Lancashire, “‘ Manufacture of caustic soda and 

caustic potash.”—Dated 22nd December, 1863. 

The patentee claims, First, the desiccation »nd oxydation, when such 
oxydation is required, of a mixture of caustic lime with solution of carbonate 
of soda, or of carbonate of potash (as the case may be), by heating the same 
in a reverberatory furnace, or other suitable apparatus, with access of air, 
and yyy compound in a state favourable for the extraction of 
caustic soda or caustic potash therefrom by lixiviation and filtration. 
Secondly, the abstraction of solutions of caustic soda, or of caustic potash, 
from such desiccated compound by lixiviation and filtration, such solutions 
being thereby obtained at higher gravities than similar solutions have 
heretofore been obtained from mixtures of solutions of carbonate of soda, 
or of carbonate of potash with lime. 


3264. J. MayNES, Manchester, *‘ Manufacture of certain descriptions of artiji- 
cial manure.”—Dated 24th December, 1863. 

This relates to such descriptions of manure as are procured and made 
from excrementitious, fecal, and urinous matters ; and the first part of the 
invention is designed to effect the removal of the fecal matter or manure, 
| from the vessels or chambers containing it, by a more ready method than 

hitherto, The improvements consist, First, in the application of duuble 
| or single air pumps, in connection with receivers, which communicate with 
| the chambers coutaining the manure from which the aqueous portion has 
| been evaporated, so that when the air is exhausted from the receivers the 
manure will be drawn out of the vessel into them ; or, an ordinary descrip- 
| tion of blast engine, or vessels of compressed air, may be applied to the 
chamber, either alone or in conjunction with the air pumps, to effect or 
assist in the expulsion of the manure. A Second portion of the i:vention 
consists in freezing or congealing the manure when in a semi | quid state, 
so as to freeze the aqueous part, whereby it becomes separated from the 
solid, and may be removed more quickly than by evaporation. A Third 
portion of the invention relates to the sifting of the ashes and cinders after 
they are separated from the excrementitious matter with which they are 
collected, and consists in the use of a series of sieves, grids, or riddles, in 
connection with hoppers and hoists.—Not proceeded with, 











Ciass 9.—ELECTRICITY. 
Including Electric, Maynetic,.and Electro- Magnetic, Apparatus, Elece 
trical Apparatus, Galvanic Batteries, §c. 


3252. F. Watton, Chiswick, “ Telegraphic cables.”—Dated 23rd December, 
1863. 
The patentee claims, First, the method of applying insulating composi- 
tions of oxidised oil or other material to the conducting wires or rods, as 
escribed. Secondly, losing the insulated ductor or d ina 
semi-rigid tube composed of a fabric, having oxidise oil composition spread 
upon it. The fabric being then — to the insulated conductor or con- 
ductors, as descrived. Thirdly, the method of forming and applying the 
| protecting metal wires or rods of telegraphic cables, as descri ; and, 
Fourthly, mixing ground silica or — glass with oxidised oil, or other 
insulating material, to prevent the penetration of boring animals, as 
described. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


$132. R. A. Brooman, Fleet-street, London, “‘ Manufacture of nuts."—A 
communication.— Dated 1ith December, 1863. 

This invention consists in meneneng nuts entirely by machinery 
while the metal of which the nuts are made is hot, The patentee proceeds 
as follows :—First operation : If six-sided nuts are to be made, he rollsa 
bar of iron hot between rolls, which turn out the bar hexagonal, in cross 
| section with the angles exaggerated, in order that the nut, after undergoing 
| the various processes hereafter described, may preserve the angles sharp 
| and clean. Second operation : He submits the hexagonal bar hot to be 
divided transversely by circular saws separated from each other a distance 
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equal to the height of the intended nuts. Where the end of the bar 
uires dressing he uses a circular revolving racp. Third operation: He 

next moulds the blocks, separated as last described, by submitting them 
while hot to a press for the purpose of shaping the curved head, and of 
getting rid of the excess at the corners or angles. Fourth operation : The 
central hole is now formed by a strong punch. Fifth operation: The nut 
is finished by being threaded, and is ready for use. The same process is 
applicable for fuur-sided and for round nuts. The bar is rolled in the first 
instance quadrangular, and in the latter circular in cross section. —Not pro- 
ceeded with. 

3133. R. A. Brooman, Fleet-street, London, “ Machinery for grounding or 
colouring wall paper, &c.”—A communication.—Dated 11th ecember, 
193, 

This machinery consists of a frame supporting a table with tapered or 
sloping ends ; the taper or other fabric to be grounded passes over the table 
and its passage may receive colour from a hopper or reservoir, or by other 
means in general use. The colour is then sread evenly over the surface of 
the p:per by means of brushes having a to.and-fro movement across the 
machine, Tiis movement is imparted by eccentrics or otherwise. Rollers 
may or may not be placed at each end of the table to assist the paper jass- 
ing over it. 

3134. KE. and W. Utmer, Castle-street, London,‘‘ Cylinder printing machines.’ 
Dated \1th December, 1863. 

This invention avpli-s chiefly to those cylinder printing machines in 
which the cylinder remains stationary during the return of the printing 
table, and consists, First, in effecting the feed of paper to be printed to the 
grippers by mechanical means instead of by hand, as heretofere For this 
purpose the inventors apply over the heap of paper to be so feed, a shaft or 
shafts with revolvii g brushes, or with revolving discs composed of a face 
with india-rubber or other soft substanre. Or they mount a series of 
fingers tipped with «r formed of india-rubber, or other like soft substance, 
upon a shaft or shafts, and impart a rocking motion to such shafts. The 
invention consist-, Secondly, in the combined employment of endless belts 
or cords, placed to re ei e the paper on being abandoned by the grippers 
on the printing cylinder, and ‘o deliver the paper on to the receiving board, 
and of other endless belts or cords trav: Ning over rollers and round the 
printing cylind:r, which latter be ts are made to travel in the same direction 
as the first named belts, and to prevent the printed paper from rising and 
flying off from those belts.—Not proceeded with. 

8135. W. T. C. Pratt, Newport, Monmouthshire, “ Apparatus for enabling 
the points on raiiways to be shifted by an attendant in the train while 
the train is in motion "—Dated 11th December, 1863. 

The object of this invention is to enabie the engine driver or guard to 
shift the points while the train is in motic without the aid of a points- 
man. The invention consists of an iron plate or bar, fixed in a frame at 
the centre, rising above the surface, gradually sloping off at the ends, 
having a weight attach: d to one end, resting on a block, to prevent jar in 
the rise and fall. This plate or bar is attached by a crank to an iron rod ; 
the other end of the iron rod acts, by means of ancther crank, upon a 
shifting rail, between which an/ the main rail is a groove, to receive stones 
and other obstructions, which might otherwise impede the motion, or pre- 
vents its action, Connected with the engine, trucks, and carri.ges is a 
small wheel or wheels, under the control of the engine driver or guard by 
means of a handle, When it is required to move the train toa sidi g or 
to another line the guard, if the train is being backed, or the engine driver, 
if it be going forward, by movi g the handle attached to the smail wheel 
or wheels, will cause pressure to be made on the iron plate or bar, 
which, by means of the rod, opens the shifting rail. After the train 
has passed the rail will again return to its former position —Not proceeded 
with, 

3142. J. H. Jounson, Lincoln's-inn flelds, London, * Raising sunken vessels, 

c."—A communication.— Dated 12h Decenber, 1863. 

This invention consists in the application and use to, and in the rai-ing 
of, sunken vessel- and other submerged dead wei,zhts, of flexible air-tight 
buoys, attached, by means of chains, to the bettom of the vessel or weight 
to be raised, and pro'ected from bursting by a netting or covering of ropes, 
such buoys being inflated with compressed air by means of air pumps 
worked by hand or by power, in communication with the buoys by means 
of flexi: le hose pipes, The pumps may be carried on the deck of the vesse! 
to be raised, if such deck be above the surface of the water, or carried upon 
the deck of a neighbouring vessel, when the vessel to be raised is entirely 
submerged. In ¢ mbination with these flexible buoys, or separately, if 
desired, a second set of air pumps is employed comu unicating, by means 
of a hese pipe or pipes, with the hold of the vessel through the deck 
thereof, the hatch: s and companion ways being closely covered over, so as 
to prevent the air, which is forced and compr: ssed inside the vessel by the 
pumps, from escaping. Tie hose leads down through the deck to at least 
one third of the depth of the hold. — By this arrangement the water in the 
vessel may be readily expelled by the pressure of the air, a hole or holes 
being made in the bottom of the vessel, if not already existing, for 
its tree exit. By this means, the raising of a sunken vessel may be 
effvcted or facilitated, or a leaky vessel may be kept afloat until run into 
314i. J. H. Jounson, Lincoln’s-inn fields, London, “ Construction and mode 

of attaching india-rubber ond other composition soles to boots and shoes.” 
—A communication. — Dated Lith December. 1863. 

The essenti«l features of this invention consist in the production of 
vulcanised india-rubber or other composition soles, designed or adapted for 
attachment to boots and shoes ty mechanical means. Also in a sule com- 
posed of vulcanised india-rubber, or other composition, provided with holes 
for the recep:ion of nails, pegs, rivets, threads, or otber mechanical devices, 
by means of which such sole may be attached to a boot or shoe, or to the 
uppers thereof, the holes being formed previous to vulcanisation, Also in 
an india-rabber sole having rivets or other clinching devices partly en, bedded 
therein, Alsv in forming a groove or channel in india-rubber or other com- 
position soles for containing the thread employed in attaching such soles to 
the boot or shoe or uppers.— Not proceeded with. 

3144. R. Saunpers, Croydon, Surrey, ** Mechanism for rendering ships 
cables less liable to part during heavy riding.”"—Dated 12th December, 
1863. 

This invention consists in using certain special arrangements, wherein a 
bar or rod of iron, steel, or other metal or material, acts in conjunction 
with a spring, whether of coiled metal working in a cylindrical case or 
otherwise, or formed of india-rubber, or other analogous sprir gy substance. 
In addition to the above the patentee sometimes apples similar spring 
arrangements to the windlass, or to a rigid fitting or apparatus, in lieu of a 
windlass, for the same objects, 

3150. C. Stewart, Dundee, * Boots and shoes.”—Dated 14th December, 1863. 

According to this invention the welt is attached to the uppers by plam or 
scr wed rivets or pegs, and the sole is then attached to the welt by sewing, 
or by means of cement, or by sewing and cementing combined.—Not pro- 
ceeved with, 

3155. 8 and T. Smiru, Fell-street, London, ** Apparatus for the manufacture 
of lozenges." — Dated 14th Decemter, 1863. 

This invention cannot be described without referene® to the drawings. 
3156. R. A. Brooman, Fleet-street London, *‘ Ships’ cooking and distilling 

apparatus.” —A commnnication.— Dated 14th December, 1863. y 

This inventicn cannot be described without reference to the drawinzs.— 
Not proceeded with. 
ae mt Epwarps, Birmingham, “ Grinding pearl."—Dated l4th December, 

863. 

This invention consists in the arranging of a lever or levers, simple or 
compovnd, and with a back traversing and universal adjustable fulcrum, so 
that the operator can readily p'sce the pearl tothe ground underneath a 
suitable pad placed for convenience in contact with the periphery of the 
st ne, and tren by aslight pressure on the end of the lever, the stoue being 
in motion, the work rapidly proceeds. —Not proceeded with. 

3162. V. De Stains, Florence-street Upper-street, Islington, ‘ Propelling 
- els on water, or water in vessels or pipes."—Dated ith December, 

8 

This iavention consists in the construction of an apparatus composed of 
a cylinder, and a floating piston working up and down in the said eylinder, 
through the alternate introduction and condensation of steam, and by the 
same alternate motion pumping and foremg water or any other liquid 
Placed immediately underneath, thereby transmitting the action of the 
steam directly and immediately to the substance io be put in motion, with- 
out the employment of any intermediate or complicated agency.—Not pro- 
ceeded with. 


7 S, Overt, Paris, “ Mechanical wooden horse.”"—Dated 15th December, 
t 


























This invention consists of a wooden horse placed on any sort of carriage 
or vehicle, which horse gallops directly the carriage is set in motion. To 
roduce this gallop the axle or shaft of the hind wheels is cranked and set 
t in thesaid wheels, the hind feet of the horse are fixed to this crank shaft, 
and, consequently, follow the rotation of the wheels. A suppert, which 
takes the horse under the saddle part, is hinged to a second crank shaft, set 
in motion by the driving-shaft above-mentioned.—Not proceeded with. 
8166. J. Davipson, Woolwich, ‘* Manufacturing casks."—Dated 15th De- 
e , 1863. 
The object of this invention is to facilitate the cutting of staves, and the 
chiming or turning and grooving of the ends of casks or barrels. The 
staves the patentee cuts, by preference, by means of a band saw, mounted 
and driven in any approved manner ; and in order to ensure a uniformity of 
shape in any number of staves for a given size or kind of cask, he prov Tacs 


& novel construction of compound template, which carries the wood to be 


cut, and presents it to the action of the saw in such manner as to enable 
the saw to follow the desired line of cut, the position of the wood being 
always so maintained that the saw band or blade, without torsion, shall 
freely follow the proper direction for the cut. By this means, therefore, he 








is enabled not only to ensure a clean cut, and remove the risk of twisting 

and breaking the saw, but, without marking on the wood the desired 

course for the saw cut. or requiring any skill or aptitude for irregular 

sawing on the part of the attendant, to effect the expeditious cutting of 

staves, 

3170. C. J. Roginson, Lirerpool “ Pressing cotton and other fibrous substance 
into bal«s."—A communication — Dated 15th December, 1863. 

In pre-ses of the usual construction it is cu-tomary $» complete the com- 
pression of cotton, or aricles of the like nature, at one operation. In 
performing this invention the patentee uses, for that purpose, two separate 
and distinct hydrautic presses; the first, or lighter press, compresses the 
material operated on to a considerable extent, but not as much as is neces- 
sary to form a bale of the usual size for exportation. The second or heavier 
press finishes the work begun in the first press, and reduces the bulk of the 
cotton, or other material of the like nature, to the requisite dimensions, 
Also, in ordinary presses, the cotton, or other material of the like nature, 
is put into a box of wood or iron, which is generally ‘tached to the 
press, and the follower, or moving table, is propelled ei-her upwards or 
downwards within this box until the cotton or other materia is 'educed to 
a very small portion of the space it former y occupied in the box. Doors 
in the }ox are then opened, which expose the cotton or material to view on 
both sides, and ropes are pussed round the cotton or material a sufficient 
number of times, through toothed plates or boards of cast iron or wood at 
the top and bottom of the bale, and then tightened, and the ends secured, 
when, the pressure b:ing released, the bale is finished. In this invention 
the boxes fur holding the cotton to be pressed are not attached to the 
press, but can be moved alternately in and out of the press—out to get 
refilled, and in to get the cotton or material compressed. 

3172. J. M. Royorn kdinburgh, “Apparatus for painting Venetian blinds.” 
— Dated 16th Decenber, '863 

This invention cannot be described without reference to the drawings. 

3173. J M. Worratt, Salford, “ Producing a superior finish upon woven 
Sabriecs.”— Dated 16th December, 1863. 

This invention relates to the production of a superior finish upon that 
class or de-cription of woven fabrics cailed and known as ‘* beaver-teens” 
and “ imperials,” and the improvements consist in the use of corrugated, 
fluted, or grooved sollers, between which the said fabrics are to be passed 
either during the ordinary process f finishing, or after they have been 
finished in the usual manner. The grooves or corrugations may either 
be formed paralle! with, or at right angles to, the axis of the rvllers, 
and one of the rollers may be used with a smvoth or uncorrugated sur- 
face. 

3176 E. R. HoLuanps, Ray-street, Clerkenwell, London, ** Portable hydraulic 
punching « pparutus.”’— Dated 16th Jecember, 1863. 

In constructing this apparatus the inventor forms a strong casting or 
forging with two jaws ; m one of the jaws the bed of the die is fitted, and 
the other is made to receive a ram, having a punch fixed at its inner end. 
‘The other end of the ram fits accurately a cylinder or chamber in the cast 
inv or forging, and this chamber is closed at the top by a cap or end, which 
screws into it. Throngh the cap a plunger passes, and there is a screw 
within the plunger, by which it can be forced down into the cyiinder or 
chamber, or withdrawn partially out of it. The cylinder or chamber, being 
full of water or liquid, and the ram and plunger teing both made, by 
cupped leather or packing, to tit it closely when the plunger is forced down, 
by di-placing some of the liquid, causes the descent of the ram ; and the 
ram, being of large area compared with that of the plunger, its descent is 
comparatively slow, and it is thus capable of overcoming the resistance of 
the metal which it is made to punch. The lower end of the plunger enters 
a recess or hole bored in the top of the ram, aud where it is forced down by 
the screw, causing the descent of the ram as before described ; it ultimately 
comes to the bottom of the recess, ond presses directly on the ram, and 
then the screw acts to force down the ram and plunger at the same 
speed as it itself moves; but this does not take place until the metal to be 
punched is cracked through. and its resistance, for the most part, overcome. 
The causing the screw in this manner to give motion directly to the ram at 
the end of the s.roke, so as to obtain a rapid action in pushing out the 
bank as soon as the metal is cracked through, is an important feature of 
the invention. In the return stroke the screw raises the plunger until a 
flange at its lower end comes against a cellar at the top of the ram, and 
then the plunger, as it continues to ascend, lifts the ram with the punch at 
its lower«nd. Thus, the same screw or ivstrument whic) forces down the 
ram, serv: s also, ut its return stroke, to lift it with its punch. This, al-o, 
is an important feature of the invention, as, heretofore, a separate instru- 
ment has been necessary to raise the ram and punch. In order to keep the 
cylinder or chamber constantly full of water or liquid, a passage is made 
through the plunger ; this passage, when the pluncer is up, connects the 
cylinder or chamber with a reservoir of water or hquid, a valve, placed at 
the inner end of the passage, being. at this time, opened by its stem coming 
against the end of the screw which works the plunger. A spring piston 
within the reservoir eusures the passage of liquid into the ecyiinder or 
chamber if it be not already quite full, When, in using the apparatus, the 
screw is turned and the plunger moves a short distance, the valve is imme- 
diately closed by a spring, and the return of the liquid through the passage 
prevented.—Not procerded with. 

3177. J. GouveRNnon, St. Imier, Switzerland, ‘* Watches."—Dated 16th De- 
cember, 1863. 

In this improved watch movement the T-shaped ridges are of one piece, 
and are all set to the plates on the same level, which arrangement permits 
of the same he ght being given to the remontoirs of the various movements, 
and, consequently, to the cases, To effect this the inventor puts the centre 
of the windu g up or remontoir wheel perfectly level with the surface of the 
plate. The small brass block, that supports the double wheel, is chamfered 
in the plate, and held in a fixed position by means of two feet. Such is 
the shape of the remontoir ra ch that the communication of the motion to 
the presser or projecting stud has a direct effect on the setting to the hour 
works, contrary to what takes piace when the ratch has two hours’ starting 
from the centre, in which case any resistance, however slight, may cau-e 
the binding of the horns, The remontoir ratch is provided with a projec- 
tion a short distance above the gouge, chamfered round the centre of the 
doubie wheel, and thus the friction between these two ;ieces bears only on 
the said projection. This arrangement, besides, bas the advantage of keep- 
ing the oil in the gouge. The screw is +o disposed as to allow of its being 
tightened up against the plate, and a ring, placed under the head of the 
screw, and chamfered in the centre of the ratch, e: sures the solidity of 
the double wheel and of the remoutoir ratech. He dispenses altogether 
with the trass cap on the brivge of the barrel, and thus ob-ains a great 
advantage for the winding up of the watch, and the s: lidity of the crown 
wheel. Instead of such cap he adjusts a steel cock under the plate, and 
the bridge of the barrel being set on the ratehet wheel, the arbor is kept 
very firm by these two pieces ; the upper part of the arbor is round, passes 
through the barrel, and is provided, a short distance above the bridge, with 
a large basis, on which rests the ratchet wheel, which su; ports the crown 
wheel. The ratchet wheel is t tened by a steel screw, the thread 
of which is cut in the op)csite direction to that on tie arbor of the barrel 
at the upper side of the crown wheel.—WNot proceeded with. 
3180. E. Myers. Milibank-row, Westminster, and H. D Cuoag, Pall-mall 

London, * Rotary pumps.’’—Doted \éth December, 1863. 

This invention has fur its object improveme:ts in the construction of 
rotary pumps, such as described in the provisional specification of an in- 
vention, for which a patent is now being applied for by E. Myers and H. 
Forbes, bcaring date the llth August, 1863, No. 1975, which consists of a 
pair of toothed drums or wheels, arranged to rotate in a suitable casing or 
compartment, whefeby the water or other fluid admitted to the underside 
of the rotatitg drums ts drawn or saised from beiow, and forced up 
through a suitable orifice, and delivered to a higher level. The spaces 
between the teeth or projecting surfaces on the drums, as they revolve 
upwards against the inner surface of the casing, iorm chambers or buckets 
which are filled with the sater or liquid from below, and are discharged 
at the point where the teeth or projecting surfaces of the drums approach 
each other. Now, the present improvemei:ts consist in constructing the 
drams of such rotary pumps with the teeth or proj: cting surfaces placed 
at an angle to the axi» of the drums or wheels, by which a much better 
action and more effective result is cbtained than in the arrangement 
— in the provisional specification before referred to,—Not p: oceeded 
wit. 
3isl. A. V. Newton, Chancery-lane, London, “ Sewing machinery.”—A com- 

munication.— Dated loth Decen ber, 1863. ‘ 

This inve:.tion caunot be described without reference to the drawings. 
3183. C. HuMFREY, Suffolk-grove, Southwark, ** Dissolving india-rubber.”— 

Dated 6th December, 186i. 

The object of this invention is to so treat the light spirit of petroleum 
and the gum, and to so combine them when so treated, as to obtain a solu- 
tion fit fur use. 

3184. G. H. Exuis, Bromley, Middlesex, “ Cases for packirg and storing 
bottles "—Dated 17th December, 1863. 

_ This invention consists in the employment of wood laths having their 
sides or edges holiowed, fluted, or otherwise formed, at proper intervals to 
receive and fit ab. ut one-third the circumference of round or other shaped 
bottles in their widest parts or bodies, and disposed in a longitudinal or 
transverse direction in suitable cases or frames, and so that two of them 
shall be tixed be: ween two rows of bottles on, at, or within, a short distance 
of the bottom, and the other at the top of the wide part or breast of the 
bottles. These laths may be formed to the required shape at one or both 
their sides or edges, and only one of them may be used between two rows 
aud at one end of the bottles, with other means for securing the other end 
or necks thereof.— Not eded with. 

3187. C. JEFFREYS, King-street, Northampton-square, London, “ Jewel, 
photograph, instrument, and other cases.” —Dated 17th December, 1863. 

This invention consists in the employment of a spring to throw up the lid 
or — of the case when it is unlocked or the snap released. — Not proceeded 
with, 























8188. J. H: Jounson, Lincoln’s-inn-fields. London, ‘ Cleaning roadways,”— 
Acommunication.— Dated 17th December, 1863. . 

This invention consists, essentially, in the application and use of a 
vacuum, whereby the mud is forced into a receiver or vessel for the purpose 
by atmospheric pressure.—Not proceeded with. 

3189. J AstBury, Hadley, near Wellington, Shropshire, “‘ Forge hammers.’ 
— Dated 18th December, 1863 

This invention con-ists in making the bodies of forge hammers, or the 
T-helves, with two working faces instead of one, that is to say, instead of 
making the top side of the hammer plain, the patentee gives it the same 
tigure, aud furnishes it with the same parts, as the under side, so that 
when one working face is, by wear or by injury to any of its parts, 
rendered unfit for use, it is only necessary to reverse the body of the 
hammer or T-helve, and, by fixing the hammer head in the working face 
which has been turned downwards, the hammer is again ready for work. 


3190. W. CLARKE. Barnton, near Norwich, ‘ M mufacture of ropes made of 
hemp, &c.”— Dated 18th December, 1863. 

This invention consists in saturating the yarns, strands, or ropes, either 
partially or exclusively with brine or a solution of common salt, rock salt, 
or other suitable saline solution; or in some cases the bemp or other 
fibrous substance, either in its manufactured state or when made into 
yarn, strands, or ropes, may be o, erated upon by solid salt or rock salt, 
so as to produce when manufactured a salted rope which will resist the 
injurious effects of damp and air; such ropes are also supple in frost, and 
almost non-combustible. The invention also consists in making ropes 
part'y of tarred yarns and strands, and partly of salted yarns and strands ; 
or the yarns, strands, or ropes may be first tarred and then salted, or the 
reverse ; or salt, or brine and tar combined, may be employed. 


3191. A. ALISON Chelsea, and J. HAULIWELL, Queen-str et-place, London, 
“ Atmospheric railways.” — Dated sth December, 1803. 

This invention relates, chiefly, to the novel construction and arrange- 
ment of the valve on the air tube, and mode of operating the same; to the 
use of a double piston, and to the means employed for stopping the train 
at the stations or any other points on the line, We cannot here give 
insertion to the voluminous details of the invention.—Not procecd-d with, 
3197. H. A. BONNEVILLE, Paris, ‘‘ Letter boxes.’—A communication. Dated 

18th December, 1863. 

This invention cannot be described without reference to the drawinzs. 

3200. J. Macartuy, Arvyle-street, King's cross, London, ‘* Taps, cocks, or 
JSaucets.””— A communication.” —Dated 19th D-cember, 1863 

This invention is carried out in the following manner :—A cylindrical 
chamber or c+sing is arranged in combination with the inlet and outlet 
passages, and within this chamber a cylindrical chamber, plug, or rotating 
valve, is arranged to revolve or partially revolve. The cylindrical chamber 
or casing is f.rmed with a perforated bed plate or seatinz, extending across 
the outlet (or it may be the inlet) passage ; this . erforated plate or seat- 
ing has openings or passages which correspond with similar openings or 
passages formed in one end (or, if desired, in both ends) of the cylindrical 
chamber, plug, or rotating valve, an elastic ring or washer, with corre- 
sponding openings, being interposed between the rotating valve and .he 
perforated plate or valve seating. An elastic ring or washer is also placed 
over the other eud o: the cylindrical chamber, plug, or rotating ve, upon 
which a metal disc or pressing plate is pressed (and arranzed so as not to 
revolve), the plate being pressed down by a screw cap which acts to 
compress the elastic washers at each end of the cylindrical plug or rotating 
valve, thus forming perfectly tight joints between the parts so packed. 
The ends of the cylindrical p!ug or rotatng valve are turned »mvoth, so as 
tu revolve freely against ihe elastic washers, which are prevented from 
ing by the rough or uneven surface of the fixed parts, against which 
are pressed by the screw cap, which can be readily adjusted so as to 
increase or lessen the friction upon the rotating valve, t» cause it to be 
moved with more or less freeéom, as m+y be required, When the 
rotating valve is of cylindrical form trom end to end, it may be actuated to 
open and clo-e the inlet and outlet passages, by means of a lever screwed 
or otherwise fixed to it, and moving to and fro in a slotted opening in the 
outer cylindrical casing, the inlet passage being at one cnd of the rotating 
cylindrical chamber or valve; but the actuating lever may, if desired, be 
the outlet pipe or passage, the inlet passage imto the rotating chamber 
being opened and closed by the valvular arrangement of the end or ends of 
the revolving chamber, as before descrived, The rotating va ve may con~ 
sist of one or two dises or circular plates, with suitable openings or pas- 
sages, and mounted upon a spindie, the outer surfac s of the dises or 
plates being packed with elastic rings or aises in a cylindrical chamber, 
and having a screw-compressing cap arranged in the manner previously 
described, this arrangement of rotating valve being actuated by a stem 
and lever pas ing through the outer c«sing or screw cap. B, constructing 
taps, cocks, or frue_ts, as previously descrived, all metailic contact of wear- 
ing surfaces is avoided, 

3206. W. E. Gener, Wellington-street, Slrand, London, ‘‘ Apparatus foi 
racking and decanting liquids."—A communication.—Dated 19th De- 
cember, 1863. , 

This invention cannot be described without reference to the drawings. 
3209. C. Bouton, Moveton-street, Pimlico, ‘‘ Apparatus for producing optical 

illusvons.”"—Dated 19th December, 1863. 

This invention relates to the apparatus and means of producing optical 
illusions such as are now in vogue, and known as the ghost illusion, being 
the reflection or refracted image of an actor or object which is presented 
on a sheet of plain glass, and which, at the same time that !t serves to pre- 
sent the figure to the spectator, also permits actor and objects to be seen 
through it. This sheet of glass the patentee prefers to piace in a vertical 
position, but, instead of being straight across the stage, or other place of 
exhibition, that is, at right angles to the line of sight of the spectators, he 
piaces it an angle, and he places the actor or object to be exhibited on the 
level of and at the side of the stage, he cr it being placed in a box or 
chamber, which is screened from view—say, by the sive scenes. This 
chamber somewhat re-embies a sentry box, but is much larger and has no 
bottom. He mounts it on wheels, or otherwise, so that it may be readily 
moved. The actor or object. instead of being illuminated by oxyb) drogen, 
or other powerful concentrated lights and reflectors, which clearly exhibit 
some parts and throw disagreeable shadows on others, is illuminated by 
means of ordinary gas lights, and the light is distributed uniformly over 
the whole, which much enhances the effect. The lignts are plac d, in ver- 
tical rows, in the corners or angles behind what may be termed the returns 
of the chamber, being the parts constituting the front of the chamber, 
beyond the width of the door or opening. The interior of the box 
or chamber is black ; the whole of the light is also kept within the chamber 
and is thrown by reflectors on the figure within it, but the interior of the 
chamber being black will not ap; ear in the reflection, The actor performs 
in the box, and as he moves backwards from, or approaches closer to, 
the side of the stage, so he will appear further forwards or backwards on 
the stage; and, in order to appear moving across the stage, he moves 
towards the back or towards the front of the stage, and need not be confined 
to the limits of the chamber, as that muy be moved in the disection in which 
he wishes to move. In order to protect the actor fro the gas buruers 
the patentee encloses the angles or corners of the chambers by sheets of 
glass. 

3210. F. Watton British Grove Works, Chiswick, “ Improvements in the ma- 
nufacture of foorcloths and coverings, and similar jabrics, and m pave- 
ments.” — Dated 19th December, 1862, 

This invention has for its object improvements in the manufacture of 
floorcloths and coverings, and other similar fabrics, and in pavements, and 
is applicable when employing in such menufactures a composition consist- 
ing of oxidised oil, india rubber, or similar plastic and more or less elastic 
material, combined with ground cork, sawdust, or similar material. 
$211. C T. Jupkins, Lidgate-street, London, “‘ Machine for sewing and 

stitching. ’— Dated 19th December, 1863. 

This invention consists, First, in attaching a new and improved brake, 
to prevent the hand or fly-wheel of sewing machines from gvuing the re- 
verse way, which is effected by means of a brake-board, hung over the back 
or front of the wheel (sependernt on which way the wheel is to revolve). 
This brake: board is suspended by a hinge, at some convenient place imme- 
dia‘ely over the rim of the fly-whee!, aud is fastened on the underside of 
the table or stand on which the sewing machine rests The pint of the 
brake-board, when brought into cuntact with the periph: ry of the hand 
or fly-wheel, will immedia ely prevent the machine from going the wrong 
way, thereby preserving the needle and threads from breaking. Secondly, 
the invention consists in increasing the force given to the needle in 
piercing several thicknesses of cloth, or in piercing leather or any hard 
materials, 

3214. J. Coomss, and J. T. PrExpixsury, Elton, Bury, Lancashire, 
** Machines for cutli g and bending wive and similar substances for 
copp-7 smiths, tin plate, iron and zinc sheet worke: 8’ — Dated 21st Decem- 
ber, 1865. 

On a bed plate of suitable size and strength, preferably composed of metal, 
the inventors mount a lever working on a stud in a bracket cast with, or 
bolted to, the frame or bed plate. In aslot in this lever is a stud carrying 
a roller, which can be adjusted by means of a nut to any particular distance. 
Another bracket is fixed to the frame, adjustable by means of bolts or nuts, 
serving to prevent the wire or other substance giving way while being bent. 
To prevent the rol.er from bending the wire more than is required, a stop 
is placed in the frame which controls the radius of the lever. An opening 
or siot is made in the frame in which any number of stops or gauges 
required can be iuserted, a scale being marked on the frame to facilitate the 
operation. They also make use of another lever working on a pin inserted 
in the frame ia whieh is fixed a cutter which corresponds with a cutting 
edge placed in the bed plate. By these arrangements the wire can be cut 
to any particular lengths, and then bent to any required shape.— Not pro- 
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3215. W. J. Dixon, Preston, Lancashire, ‘‘ Improvements ix oil cans and in 
apparatus for lubricatig.”— Date 21st December, 1863 : 

These improvements in oi! cans consist in making the delivery tube to 
slide freely in a bush attache! to the oil can. The del vering tube is closed 
at the inner end, and is provided with a side perforation; this tube fits 
accurately in the bush, in which is a spiral or other spring acting on it. 
When the cil can ix in use, the celiveriug tube is pressed against the arcicle 
to be lubricated, or avainst any pic: near the said article to force the 
delivering tube within the bush; the said perforation is thus vrought 
within an enlarge! diameter of the bush to co!l-ct a portion of the lubri- 


eating material, which is then at liberty to run down the delivering tube, | 


By this ar:rangement a single drop, or any greater quantity of the lubricw- 
ting materia! may be supplied, and when the pressure is removed from the 
delivering tube the spring closes the orifice thus prev enting waste and the 
escape of the lubricating material when the oil can is upset. Or, instead of 
miking the delivering tube movable in a bush, a wire or pin acting ona 
valve may pass down the delivering tube; this wire or pin, on being 
pressed against the article to be lu ricated, opens the valve and allows the 
lubric:ting matter to flow. The imp:ovements in apparatus tor lubricating 
are chiefly applicable for lubricating shafis; they consist of a rod with a 
side perforation pissing thr agh a bash in the vessel containing the tubri- 
cating material ; this red is moved to and fro in the bush bya worm and 
wheel, or other suitable apparatus, to brinz the side perioration within the 
vessel Lo coilect a portion of the lubricating material, and then to carry it 
beyond the bush to deliver it to the shaft or other article to be lubricated. 
—Not procecd-d with. 


3216. W. Cuarke, London. and W F Batuo, Birmingham, “ Apparatus 
for rolling roads.” Dated 21st December, 1863 ; 

In carryin. out this invention the patentees make a machine or apparatus 
in the form of an ordinary perambulator, the front roiler or wheel being of 
such a width as to cover the ground between the two hind rollers or wheels 
In order to facilitate the turning of the machine, they form the front roller 
or wheel of three separate parts, each working loo e on the axle, the centre 
part being somewhst larger in diameter than the two outer parts, and 
weiking on a portion of the axle eccentric with those portions on which 
work the two outer parts of the rviler. The steering apparatus of which 
the front roller forms part. consists of a hor zontal ring o turntable, which 
encircles the three parts of the rolier. and carries the axle bearings, the said 
table being free to revolve on auti-iriction ‘owls placed so as to support 
the vert'cal weight and resist the lateral thrust. They employ suitable 
gearing for enabling the steerer to turn the turuteble and front roller, and 
to render the operation as easy as possible. The front axle is turned partly 
roun by weans of a worm and worm wheels, so that the eccentric portion 
of the axle shall raise or :e\ieve the two outer parts of the front roller from 
contact with the g-ound, and place the weight of the front end of the 
machine on the central part of the said roller. The hind roilers or wheels 
have separate axles, and are each in two parts; the inside parts serve as 
driving whecls and are larger in diameter than the outside parts, and each 
in-ide part works upon an eccentric portion of its correspouding axle. For 
rai-ing the out-ide parts from the greund when desired worms and orm 
wheels areemployed similar to thove for raising the out-ide parts of the 
front roller. They fix a steam engme an r ona framework or plat- 
form supported by the axles, and prefer to make the bviler vertical and 
multitubular, and the engine with at least two cylinders, the machine being 
driven by tink or pich chains direct from the crank shait of the engine ; 
or if more power is desired too: hed gearing may be added 














3224. E. J. Green and R. Mason, Brmingham. “ A holder or suspender 
for holding cotton and other reels, spools, or balls.” —Duted 21st December, 
1863. 

This invention consists in a new combination of part or parts, in connec- 
tion with a certain cun-truction of point protected pin, as dcseribed in the 
specification of a patent granted 10 C, Rowley, the 12:h of October, 18.9, 
No, 12,796, and which pin is well known, and ha. be-n extensively sold 
under the name of “* Nursery and point-.. otected pins,” the said pin being 
formed of one piece of wire. Also the-e improvements consist in so 
fastiiouing the part that stretches in the one dir ction, for protecting the 
point, and in the other to form a continua'ion of the pin, that an elongated 
shank is formed, either with the wire forming the pin, or otherwise, for 
passing through the central holes of reels, spools, or balls of cotton, 0 
other thread required to be progre-sively unwound by 'he seamstress or 
user; the part that ; asses through the reel or ball is provided with a swivel 
eye, ur other suit»-be means, that secures or holds the bail or reel in posi- 
tion, and, being thus arranged. the ball or reel may be attached to any 
couvenicnt part of the dress of the user, as, for instance, a lady sewing, 
croheung, or otherwise employed in needle work. ‘The nece-sary cotton 
or thread, whether on a ree! ur wound in a bale, may, by the improved 
addition te the before-referred-to safety pin. be reavily beid and unwound 
as required from the front of the uress or other part that she may prefer, 
attaching to it fur convenient use, the thread being drawn off by the revolv- 
ing of the reel or ball. 








Tue Iste or Man.—At the half-yearly meeting of the Isle of 
Mau Packet Company, beld in Douglas on ‘Tuesday, it was stated 
that, although pearly £59,000 bad been expended in new boats 
during the past year, the directors expected to be able to declare a 
dividend before the close of the summer season. 


TE Lords of the Committee of Council on Education will take 
into consideration durivg the recess recommendations of the Select 
Committee, and will lay minutes upon the subject before Parliament 
on its reassembling. In the meantime, the present minutes relating 
to Art instruction will coutinue iv operation up to the 31st March, 
1864, as respects existing Schools of Art; avd inquiry will be made 
as tu the feasibility of establishing night classes for instruction in 
drawing to arti-aus ip connection with Mechanics aud other Insti- 
tations and Schools not organised as distinct Schuols of Art. 

Launceston, Bopmin, anv W avesripGe Raipway —The following 
is the exact decision of the Lords’ Committee on the Launceston, 
Bodmin, and Wadebridge Junctiou Bill :— The committee passed the 
preamble, and declared that the line should be made ou the narrow 
gauge: butif the Launceston aud South Devon Company, by notice 
in writing under their commou seal, within six mouths of the 
passing of the Act, declared their d-sire to bave the line constructed 
s0 as to admit of the laying down of another rail »o that a broad 
gauge carriage might ruu over it, and should, within twelve months 
after the passing of the Act, pay to the Luuneestov, Bodmin, and 
W debridge Railway Company the sum of £10,000; then the Laun- 
ceston and Wadebridge Company should make their bridges and 
tunnels wide enough and purenase laud enough to admit of an- 
other rail. Aud at any time atier the payment of the £10,000 the 
Launceston and South Devon Company may apply to the Buard of 
Trade, who, if they think it necessary for the public service, may 
direct the Launcesion and Walebridge Company to lay down, or 
permit to be laid down, an additioual rail, aud in such case shall 
decide on what terms and conditions that additional rail should be 
Jaid down, and what should be further paid to the Launceston, 
Bodmin, aud Wadebridge Company for the loan and the use thereof 
by the broad gauge company. 

Tue Roya Sovertien.—This week has witnessed the experi- 
Mental firing of the turret-sbip Royal Sovereign, from her 12 ton 
turret-gun-, in St. Helen’s Roads, at the east end of the Isle of 
Wight, with perfectly satisfactory results. On ‘l'uesday a large 
Dumber of rouuds were fired with blank cariridge, to accustom the 
men to their work, and these were followed with charges of 20 1b, 
35 |b., aud 4) Jb, with shot, at different angles and elevations. Ou 
Weduesday fifty rounds were fired at different angles and eleva- 
tious, with shot aud 35 lb. and 40 Jb. charges, winding up witha 
Concentrated fire trom the four turrets at the mark, asquare foot of 
white bunting on a slight staff at 1,000 yards distance. The smoke 
cleared, and flag and steff were gone. “There are always prophets 
of evil—men who see ruin in eve ry invovation, aud who, in the 
case of the Royal Sovereign, promised in bebalf of her guns that, 
when fired, they would produce damaging effects upon the wooden 
plankivg of ber upper deck, avd that an immense amount of coucus- 
sion would be fel: iu the turrets, on the deck on which they rest, aud 
on the fittings of the officers’ cabius. Some thought that a few dis- 
charges at avy lengthened ang e along the sbip’s deck, aud with the 


Guus depressed, to strike an object at short range, would rip up the | 


planking of the deck, while the smoke in the turrets would inevitably 
Suffocate the gunners. Not one of these prophecies was fulfilled 
Some panes of glass in Capt. Sberard Osborne’s cabin were broken, 
and the leather flaps of the turrets were scorched by tbe flame of the 
gun's discharge. Beyond this—easily to be guarded against in 
future—there was no damage whatever. Not even was the china 
and glass in the steward’s pantries affected by the concussion upon 
firing. The guns worked easily, the turrets revolved with ease and 
nicety, and the meu, though they were working the guns in the 
turrets seven hours each day, were neither suffocated nor incon- 
venienced. The success is thus perfect.—London Review. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 
On ‘CHANGE IN BrrmMinGHaM AND Wotvernampton: Slack Trade 
| in Finished Iron: Large S de of Hematite Pigs—THt AMERICAN 
| Tantrr : Misopprehens:ons Corrected—Lvos SureBuiLpinG: English 
Merchants Ordering from French Shypbuiders—AN EXCeLLENT 
Joint-Stock Concern: The London tn,ineering and Shipbuilding 
Cow pany—Coat TRADE—GENERAL HakDWaARE TRADES: Steady 
Trude: Localities and Branches Spec:fied—BoaARD OF TRADE 
Rerunns: Vefuls and Hardwares Specified —ReTIREMENT OF EArt 
DupLey’s AGENT. ° 





THERE was not much business done yesterday (Thursday) on Change 
in Birmingham, or in Wolverhampton on the previous day. Never- 
theless 
quality, 
most of them at prices at which the all mine hot blast iron, the pro- 
duce of this district, way be obtained in large Jots. But the 
makers of the last-described class of iron, and alo those of an 
iuferior description, complain that they are doing nothing. No 
orders for fiuished iron other than rails are coming from America. 
In respect of rails a slight modification was made in the tariff bill by 
the American Senate before the fiual passing of that Act, that the 
promoters of the north-western roads now in process of construction 
might derive the benefit; but in other respects the new duties upou 
jrow are as we sketched them a few weeks ago, and are little less 
than prohibitory. Some writers, however, have confounded tie 
duty on rails with finished iron generally, and have stated that 
the new duties are not higher than the old; but that is notso. Home 
orders are less active than they were, and they are expected to be 
more numerous for some time to come. —‘fiut the demand for plates 
for shipbuilding is still excellent, and is expected to remain good 
throughout the year. We are, however, a little chagrined at the 
state of things involved in the statement of the Montiteur de la 
Fiotte, wich annouuces as an important fact that an English mer- 
cantiie house has ordered a ship of 1,200 tons to be built at St. 
Nazaire. The same paper takes care to add that, formerly, French 
merchants ordered ships to be built for them in Eugland, but that 
vow the case is reversed. While we are a little vexed, we are not 
surprised that orders should be going for iron ships to Prauce, for it 
will be remembered that, a few weeks ago, we remarked that orders 
for finished iron were offered here with the alternative of their being 
sent to France, if they should be rejected in this district. The 
execution of the specitications referred to required that there should 
have been a recent outlay of capital, on a somewhat extensive scale, 
to meet the requirements of those consumers who use iron for pur- 
poses and in shapes to which it bas not hitherto been applied. Such, 
too, has been the rapidly increasing demand for iron vessels that it 
is well known that the shipbuiidivg yards of private firms in 
this country have been unequal to the demands that have been made 
upon them. ‘This condition of affairs, added to the announcement 
which drew forth these remarks, make us rejoice in behalf of the 
ironmakers and of the capitalists of this country in such schemes as 
that of the London Eugineering and lron-shipbuilding Company, 
which has just been formed to extend the operations of the well- 
known and established concern of Messrs. Westwood, Baillie, and 
Co. Such applications of the Joint Stock and Limited Liability 
Act will do much not only to continue, but also to extend, the 
rapidly increasing commercial prosperity of the United Kingdom, 
and to promote the advancement of the iron trade in particular, 

The coal trade of tuis distiict remains dull, and relative to the 
general mauuf cturing trades we have to report that iu Birmingham, 
the jewellers excepted, the staple trades are experieucing a youd 
dewand from most of the home warkets, aud an lumproved inquiry 
on foreign account for all the leading countries but America, Lhe 
rolliug mills are working full time; the irou-wire drawers coutinue 
busy, as @re also the edge tuol makers and electro-platers ; in otuer 
brauches no change has taken place. 

The Wolverhampton trades are, upon the whole, tolerably brisk. 
The japauners and tin-plate workers are busy, as also are the mal- 
Jeabie iron founders. ‘Lhe lock trade is good both in the cabinet 
aud fine-plate branches; and in the edge-tool trade there is full 
employ ment for the artisaus, ‘There is a good demand for screws, 
hinges, aud otber deseriptious of builders’ iroumougery, aud the 
brassfounders are weil employed, At Bilston the japanuers are 
moderately busy. The demaud for trays aud caddies fur export is 
improving. At Willenhall the lock trade is brik. 

the last Australiau mail brought a few orders for rim locks, and 
there is a good demand for tho-e articles fron: New Zealand. ‘The 
padlock makers are tolerably busy with Ludian orders; the Con- 
tinental demand for faucy pad is, however, slack. The key stampers 
are not quite so busy as last reported. The home demand for dead, 
mortice, aud draw-back locks is improving, but the club-bolt lock 
brauch, forthe Scotch market, is quict. The cursy-comb trade is 
somewhat slack, except fur the forged descriptions tur uome con- 
sumption. Ln the misceitlaneous branches there is no material 
chauge. 

At Darlaston, the nut, screw, and rivet makers are well employed, 
and there is a brisk demaud fur coach spriugs, 

I'he gue-lock filers bave, however, litth to do. The gun-lock 
trade of Wednesbury is quiet, but in other brauches there is full 
employment. 

‘The tube makers are busy, especially in the marine tube branch, 
for which description there is a brisk demand. For axles, the orders 
are plentiful, and also for varivus descriptions of coach-body irou 
work, ‘I'he dewaud for spikes aud teavy railway work is bealthy. 
The irontounders iu the neighbourhood of West Bromwich are, 
| upon the whole, well employed. There is, especially, a good de- 
maud for grates, box irous, aud iron bedsteads, 

The mabers of electro-plated haruesss opnaments, bits, spurs, &e., 
are fully employed. The malleable ironfoundersare busy, and there 
is a brisk demand for wrought padlocks, which are mauutactured at 
the almost incredible price of 7}d. per duzen. The metal market 
is firm, the tiu smelters have given their agents notice to sell in 
small quantities ouly at present prices: as regards copper, it is 
thought that the state of the money market aloue prevents an ad- 
Vance ID prices. 

The Board of Trade returns again show a great increase in the 
value of the exports of British mauutactures and produce, which, 
having been 49,769.441 in the Juce of 1862, and £11,271,527 iu 
that of last year, rose in the corresponding month of the present 
year to £13 977, 526—an amouut cousiderabiy exceeding the value 
of the exports of any preceding month of the present year, except 
May, when the total was over tuurteen millions, As compared with 
the corrssponding period of last year, this increase of nearly three 
millions, extended to most of the principal articles of export. Cast 
iron, copper and brass, lead aud tiv, did not, however, partake in 
this improvement. The export of small arms feil, in puwber, from 
67,909 to 21,300, aud in value, from £139,198 to £15,475. The 
exports of cutlery rose in value from £22,/45 to £35,009. This 
large increase, extending to the trade with france, Holland, Russia, 
Judia, Suuth Africa, British America, the United States, Brazil, and 
the River Plate. Heavy hardwares show an advance from £39,736 to 
£46, 37, though the increase was coufiued to exports to France, Hol- 
land, the Hanse Towns, India, South Africa, British America, United 
States, and the River Plate; while the increase from £221,464 to 
£260,206 in the lighter and mure expensive descriptious of hard wares 
extended to every country except Frauce, Russia, Iudia, and Aus- 
tralia. Steam engines show a declive from £214,872 to £187,404, 
which took place in the exports to France, Spain, India, and Brazil 
Other descriptions of machinery rose from £204,060 to £256,598, 
consequent upon increased shipments to every country except Spain 
and the Hanse Towns. In plate, plated wares, jewellery, and 
watches, there was an increase from £33,098 to £35,033, but this 
specialite ot Birmingham is not, on the whole, increasing, as regards 
the foreign and colonial trade. The metal exports show a large 








some extensive sales of pss, Chile fly of hematites of a good | 
were reported to have taken place in the previous few days, | 








increase in the aggregate, notwithstanding the diminished exporta- 
tion of cast iron, copper of al) kinds, lead, and wrought iron. 


Months of June. 





, 1864 
Pig and puddlediron.. .. .. es £110,731 .. £151,807 
Bar, angle, bolt, and rod iron .. ee «6192418 2. 248.852 
Rallway Wom... .2 «2 o2 of oo «6 207,104 4. 3 3=—. 36,783 
Iron wire co se 08 ee es 26,043 .. 28,814 
Iron castingS.. «. «+. : ee 74,183. 64,0384 
lrou hoops, sheets, and boiler 
Plates... 22 o0 oc co oe ee «130,234 .. «163,264 
Wroughtiron .. ws ee oe «+ 10735 ., 211,773 
GERBER... ss wc oo se eo ee 5,509 .. 21 
Steel, unwrought.. ee 78,546 .. 78,018 .. 74,123 
Total ie £896,283 21,325,720 1,274,075 
Copper, unwrought .. .. .«. 87,07L .. 142,386 .. 57,221 
. wrought and yellow 
metal .. + 08 ef 149,622 .. 216,441 .. 800,474 
Brass oo es «8 ee eo 17,023 21,673 .. 17,046 





£380,500 





Total of copper ee 4,741 





Lead oe ee se 08 ee of se 64,746 .. 389.506 
Tin, unwrought .. «ee + ee 47,854 .. 43 032 
Tin plates 1c cc ce ce ce ° 97,484 .. 185,874 
Zine. on . * 6729 .. 4,690 v,VlT 


The increase in pig and puddled iron was general, but that in 
bars, &c., large as it was, was limited to the exports to Italy, Ludia, 
Australia, aud the United States. The increase in railway iron 
extended to every country except France, Spain, Prussia, ludia, 
Australia, and Cuba; but the greatest portion of the increase was in 
the exports to the United States, the value of which rose, as com- 
pared with those of last year, from £18,355 to £10881. There 
was an increased exportation of cast iron to every country 
except Frauce, Russia, India, and Australia, though the 
value of the exports to all countries shows, in the aggregate, 
a decline. The increase in, hoops, sheets, &c., extended to 
every country except France, the Hanse Towns, Prussia, 
Russia, Spain, and British America, That in wrought iron was 
equally diffused, but did not extend to the exports to France, 
Prussia, Russia, Spain, South Africa, aud British America. The 
increase in steel was limited to the exports to France and the United 
States. The falling off in copper has been a feature of the metal 
trade for some time past, and the accounts for the six mouths ended 
Juve 30, show exports to the value of £1,542,577 only, against 
£1,963,209 in the corresponding period of last year, Fhe 
former amount considerably exceeds, however, the value of 
the exports of the first half of 1862. The greatest dimi- 
nution been in wrought copper, and in respect to this 
it extends to every country. The June account shows, indeed, 
a great increase in wrought copper and yellow metal, which 
was confined, however, to the exports to Frauce, italy, Ludia, and 
the United States. The decrease in lead was due chiefly to the 
comparative smallness of the exports to Clina, though it extended 
also to France and Russia, The falling off in unwrought tin took 
place in the exports to the countries last mentioned and to Turkey. 
I'he increase in tin plates was almost general, exteuding to every 
country except British America, 

The metal impurts were as follow :— 


has 


Months of June. 


1862 1563 1564. 
Copper cwts. .. .. of o 1 es 18,580 2. 45,380 
lrou tons es 08 ee «6 ‘ ee 4,022 .. 2,572 
Steel 2 ee 00 se 6 ee WUT ne 410 
Lead - oe ee 2111 2,505 
Zine a ee es ee . 3,053 1,427 
Tin cwts. . ° », L12 4,345 





Mr. Richard Smith, who, for many years, has Jjischarged with 
great zeal and ability the duties of agent to the Earl of Dudley, las 
lately resigued that respousible position, and retired to lis new 
residence near Lichfield. His sou, Mr. Fredrick Smith, succeeds to 
the general mauagement of the earl’s miving estates and iron works, 
aud will henceforth reside at the Priory. ‘Lhe mines of the Earl of 
Dadley will remain, as heretofore, under the care of Mr. Smita's 
nephew, Mr. Edward Fister Sunith, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverPooL: Arrival in the Mersey of the Evin Steamship: Lord Ebury 
v. The Mersey Steamboat Company (Limited); Mersey Docks and 
Harbour Boards-\mvowtant KaiLway ComMPENsATION CASé AT THE 
Manchester Assizes— Termination OF THE Soura Youksurag 
Lock-out —State or Trape: Leeds—Tne Nowru-Kastexn Dis- 
raicr: The Tyne Piers: Hartiepool: Alarming Boiler Laplosion, 
—STaTe OF LANCASHIRE: Operation of the Public Works Act; 
Yorksaine Coast Kaipways—Wesr Rupine or Yorksuixe Steam 
PLouGuina AND T'HRasHina Comeany—Rattway Economy: Man- 
c ester, Sheffield, and Lincolnshire — Soorrisa |orics: Glasyow 
Waterworks : Inspection of’ Lighthouses: Ciyde Shipbuilding—Ma- 
TERIAL Progress at HakTLePpuoL. 

We will commence, as usual, with Liverpool, The screw steamer 

Evin, built on the Tyne, has arrived in the Mersey. She is inteuded 

fur the trade of the Natioual Steam Navigation Company, aud is the 

largest vessel ever built in the Tyne. Her carrying capacity is 

3,500 tons, and her leugth is 360ft. in the keel, and 383ft. over all, 

with a depth of hold ot 28ft. Her engines are of 350 nominal horse- 

power, but capable of being worked up to 1,500 borse-power. In 

the Vice-Chancellor’s Court, on Friday, the case of Lord Ebury v. 

the Mersey Steamboat Company, Limited, was heard. It was a 

notice to restrain the defendants trom constructing a landing-stage 

in the Mersey for the use of their steamers so as to obstruct the 
avcess to the Egerton dock, which is vested in the plaintiffs as the 
bridzewater trustees. The defence was that, in the absence of the 

Attorney-General, the sui: was improperly framed, and that tue 

amouut of obstruction to the access to the dock, and to the naviga- 

tion of the river, was not sufficient to induce this court to interfere, 

Sir Hugh Cairus, Q.C., and Mr. Kay, appeared for the plaintiffs ; 

Mr, Rolt, Q.C., and Mr. Charles Hall, tor the defendants, Ihe 

Vice-Ciraucellor said that the annoyance and nuisance to the public 

and the plaintiffs by throwing out an obstruction like this landing- 

stage, which was 120ft. in length, and projected 150ft. frm the 
shore into a navigable river, was by no means of a trifling character, 
and the case was plainly one for the interference of this court, quite 
independently of the provisions of the Conservancy Act (5th aud 6th 

Victoria, cap 9). But, looking at that Act, it was difficult to see 

how the defendants could have been advised to actas they had done, 

There were careful provisions a3 (o the steps to be taken before any 

pier could be erected. notices to be given, and conssnt obtained, 

which had not been complied with by the defendants. They must 
be restrained from erecting the proposed landing-stage, or any 
other obstruction whereby the passage of barges, &c., to the eutrance 
of the plaintiff's dock, or the waterway of the Mersey, to or from such 
entrance, or in the neighbourhood, may be obstructed or ivterfered 
with to the damage or injury of the plaintiffs, At the last sitting 
of the Mersey Docks and Harbour Board, it appeared from the pro- 
ceedings of the Works Committee that the gates to the soutbern 
sluicing chamber at the Low-water Basin, Birkenhead, were carried 
away on the evening of the 21st instant, soon after the operation of 
the sluicing had commenced. They were at the time strongly 
shored with three shores across the entrance, besides being secured 
to the bollards by five thicknesses of 3}in. rope cable. ‘ihe gates 
were bodily lifted from their sockets, aud one leaf carried into the 
chamber, where it now is, the other remaining in an upright posi- 
tion against the wall. Only half of the sluices were entirely open 
at the time of the accident. The hydraulic clough ws how- 
ever, was in good order, and well in hand, and was lowered 
immediately, without permitting further damage. The chairman said 
the engineer would put himself in communication with Mr, Hartley 
and consult him as to whether or not there was any necessity for 
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re-erecting the gates. Mr. Lyster’s own opinion was that it was 
not ry to maintain the gates at all, They had the means of 
cleaning and pumping the water out, and therefore it appeared 
almost unnecessary that the gates should be renewed, which could 
not be done except at considerable cost. The proceedings were 
confirmed. 

An action for damages of a remarkable character was tried at the 
Manchester Assizes on Saturday. Mr. Nicholson, of Leek, aged 21, 
was injured in a collision in the Victoria Station, in October last, 
and he brought an action against the Lancashire and Yorkshire 
Railway Company, laying the damages at £2,000. His injuries 
were of a very serious nature—in fact, he was seized with con- 
vulsions in the Court, and was unable to give evidence. As much 
as £359 had been already expended in his recovery, an event which 
was, however, far distant. The railway company admitted their 
liability, and the question was only one of compensatiou. The jury 
awarded £3,000, or £1,000 more than was asked. 

On Monday the Barnsley colliers resumed work, after a struggle 
of eighteen weeks’ lock-out. The main cause of the lock-out, viz., 
of the strike for £10 per cent. advance at the Oaks and High Royd 
pits remains in sfatu quo, as far as the old hands at these two pits 
are concerned, for they are still on strike. But the proprietors of 
these pits, having got sufficient new hands to work from other 
districts, did not consider it necessary that the other ten pits, viz, 
Darby Main, Edmund's Main, Swaith Main, Wharncliffe Silkstone, 
Stafford Main, Sturges and Paley (Gawber Hall), W. Day’s 
Gawler Pit, Messrs. Craik and Co.'s North Gawber, Lund Hill, 
Messrs, Clark’s Old Silkstone, and Newton, Chambers, and Co.'s 
Silkstone Collieries, should remain longer in lock-out. The , 
sacrifice on the part of the proprietors has been very serious indeed | 
in a money point of view. Report states it has made a difference to 
the masters of above £50,000, and the men go in just as they were 
locked out on the 21st of March. 

The Leeds Chamber of Commerce, in reporting upon the industry 
and commerce of that town and district, observes, with reference to 
the iron, machine, and engineer tool trades : —‘* The demand for all 
kinds of iron is very good, but owing to the lock-out the production 
is very limited so far as this market is concerned, and buyers are 
compelled to get supplies from other sources, There is, however, 
more doing here than last month, a number of fresh hands having 
been introduced into the trade. There is not, so far, much indica- 
tion of a speedy settlement of the dispute between the masters and 
men. The machine makers are all exceedingly busy, and are likely 
to continne so. The demand for engineers’ too's is very great, aud 
the manufacture of them is increasing here. The makers of loco- 
motives and other railway plant have large contractsin hand. The 
cut nail trade is in a fair state.” 

From the north-eastern district we learn that there is likely be a 
good deal of work done at the piers by the River Tyne Commis- 
sioners before the end of the season, ‘The sub-contractors are 
making very steady progress at the south pier, and an immense 
quantity of stone is already dressed for laying down the north pier. 
be Commissioners have also manufactured large blocks of com- 
posite, which is also ready for filling in, and if the weather keeps 
fine until the end of October the public will see a lurge amount of 
work done, At the last meeting of the Hartlepool Pier and 
Port Commissioners, Mr. W. O. Mossman, engineer and haven- 
master, submitted a report to the meeting on the causes which operate 
on the variation of the depth of water in the bay, and suggesting a 
remedy. The report proposed an enclosure of the bay upon a similar 
schemeas submitted, and partly approved of, by Mr. Mossman in 1862, 
but on a larger area. The scheme would afford superior accommo- 
dation for large fleets of shipping, and the water on the north and 
north-east shores would be in a state of uniformity, increasing the 
power of the currents, and directing them seaward, and in gales 
from the south-east preventing any deposit silting up near the 
eutrances. The scheme was laid upon the table, and showed that 
the west pier commenced north of Newburn brewery, and ran out 
seawards 1,230 yards, and the east pier, from the old pier at 
Hartlepool, running south 635 yards, leaving an opening between 
the two piers of 200 yards. ‘The whole would embrace 122 acres, 
and on the south of West Hartlepool the enclosed shore might 
be made available for dock accommodation. There was a 
long discussion on the merits of the scheme, and the majority 
of the commissioners present seemed to admit its practicability. 
Ultimately it was resolved, ‘* That as it is desirable to improve the 
entrance to the port of Hartlepool, and protect them, the following 
gentlemen constitute a committee to consider Mr. Mossman’s plan, or 
any other scheme, with power to consult any engineer with a view 
of carrying out the above object :—Messrs. R. Burden, Geo, Leeman, 
A. Brogden, J. P. Denton, G. Wilkinson, W.’ Gray, and kt. Ward 
Jackson.” Mr. Mossman stated that the water was becoming deeper 
at both entrances as the South Gate breakwater, at the mouth of the 
Tees progressed, and he was of opinion it would benefit the Hartle- 
pools more than the ‘Tees. An explosion, involving the loss of three 
lives, took place at Moorsley on Saturday. The village of Moorsley, 
or Low Moorsley, as it is usually called, is situated about 2} miles 
east of Leamside Junction, on the North Eastern Railway, and 
forms two sides of a square, with the pit belonging to the North 
Hetton Coal Company in the centre. The boilers, six in number, 
lie east and west longitudinally, and are ranged side by side. Five 
of the boilers are 30ft. long, and one—the one which exploded— 
2d5ft. long, of the ordinary egg-end shape. ‘The boiler which 
exploded was tbe third from the south end, and was, we 
understand, entirely overhauled and repaired only a week or 
two ago, the other boilers being principally new. It was the 
custom at the colliery to keep five of the boilers in use, the 
other being kept in reserve in case of accident, the boiler to the 
north of the one which exploded being the spare one when the 
accident took place, which has terminated so fatally. The two fire- 
men in attendance on the boilers were killed, and a child sitting in 
its graudmother’s house, sixty yards distant from the seat of the 
explosion, was killed by a piece of steam pipe, which came crashing 
through the roof ; several other children, who were near the place 
at the time, were scalded, but none very seriously. This is most 
surprising, considering the close contiguity of the houses, and the 
quantity of matter which fell upon them. The houses present an 











appearance as if they had been exposed to grape shot for half an 
hour, there being hardly a roof which is not full of holes, and 

hardly a window that has a whole pane of glass init, The cause | 
of the explosion has not yet been ascertained. T 1¢ boilers, when | 
the explosion took place, were working at a pressure of 35 Ib. per | 
square inch, At the balf-yearly meeting of the Tyne General 

Ferry Company, the usual dividend of 6 per cent., free of income 

tax, was declared. The tap wheelers of the Jarrow ironworks have 

resumed work after’a brief strike, and have come to a more satisfac- 

tory arrangement with their employers. 

In addition to the three schemes already announced for com- 
pleting the Yorkshire Coast Line (one of which, the Scarborough, 
Whitby, and Staines, failed this session), another company, the 
‘Scarborough and Whitby Railway Company,” has issued a pro- 
spectus. ‘The object of the new company, like the other three, is 
said to be to make a better and complete communication between all 
the Yorkshire watering-places, and connect the north-east coast 
system with the main North and Scotch lines. The existing route 
via Malton, between Scarborough and Whitby, is about fifty-six 
miles, occupies three hours on the journey, and necessitates chango 
of trains at Malton ; and the new company propose to connect the 
two places by a line of twenty miles, and do the journey in less 
than one hour. The proposed route would embrace some of the 
finest Yorkshire scenery, and there is a vast mineral traffic of 
various kinds to be anticipated, and which is totally unserved. | 
The company asserts that not the least advantage of this line would 
be the completion of a coast defence. The nature of the country to 
be traversed is so hilly that the adoption of the really best route is a 
matter of difficulty for any one comparatively strange, and it is 
arranged that seven gentlemen—two each from the towns of Scar- 
borough, Whitby, and Pickering, who have a good local knowledge 
of the whole district—shall, with a competent engineer, make a | 
thorough examination and fiually determine the route to be taken. 


There seems to be every prospect of a sharp Parliamentary contest 
next session. 

The progressive improvement in the condition of Lancashire is 
reflected in the following comparative statistics as to pauperism :— 
Paupers relieved—Christmas, 1862, 510,279; Midsummer, 1863, 
266,012; Christmas, 1863, 193,506; Midsummer, 1864, 112 598. 


The Manchester Guardian says :—‘t The Public Works Act, though | 


it, as we have more than once observed, was too tardily brought 
forward during the crisis, must now be regarded as an undoubted 
success. Of the £1,500,000, of the original Act, the whole within a 
few pounds has been applied for the boroughs, townships, and 
districts of the distressed area. Lancashire has been called the 
worst paved and the worst drained county in England. If we may 
judge of the new demands for paving, a and water supply, 
we should hope this charge will not hereafter be fairly urged 
against the palatinate. Upwards of £1,330,000 have been asked for 
to carry out works coming under those heads. The subjoined 
account gives the loans applied for with reference to eleven different 
descriptions of works. The items are ranged according to the 
magnitude of the sums required :— 


1. For roads and street improvements .. .. .. £782,846 
2. Sewage works .. .. oc «ce «6 «+ + . 315,267 
3. Water supply ee o eo ee ee 281,910 
a ee ee ee 43,500 
5, Public parks and recreation grounds .. .. «+. o «- 43,285 
6. Erection or extension of market places .. «e «. «os 38,509 
7. Cleansing, embanking, and pitching rivers <6. Se 0” 13,038 
8. Land drainage and other agricultural works .. .. .. 10,493 
OM. Gas Works .. «co 2 co co co eo ce e8 ve 10,332 
10. Street bridges ie oe ae xe ‘i 5,703 
ll. Public baths “a 6 - te dn Se a Ae Ge 5,000 


Total .. £1,499,883 


Perhaps there are few things, up to the present time, on which 
Lancashire can look with greater pride and satisfaction than the 
steps she has taken to convert a period of enforced idleness in her 
daily occupations to one of unusual activity for the execution of 
improvements of vast public benefit. We may judge of the extent 
of these improvements in her highways and byeways, and to 
her humbler dwellings, now being carried out, by a mere inspection 
of the following statement, which has been extracted from 
the very full report recently made by Mr. Rawlinson to the Poor 
Law Board :— 


- - ee ee 08 08 ae 


Sewerage Works: Quantity. Total. 
Pipes, 9in. to 12in. diameter .. 151,989 
Pipes, 12in. to 20in. diameter .. «2. «. 127,565 
Pipes, 20in, and upwards 14,601 
—— 294,155 yards. 
Brick sewers, under 2ft. Gin. diameter .. 104,505 
Brick sewers, 2{t. Gin. and upwards .. 64,867 


—— 169,372 yards. 
STREET WORKS ; 





Paving © 00 ee co ce co co co S197,078 
Plaggimg .. oc cf cc cc co co oo 3,827,079 
3,305,052 square yards, 
Channelling oe 60 6¢ 0 445,257 
CUPBUIOMES..1. ce cc oc ce Os §14,532 
—— 959,789 yards. 
Total length of streets .. .. «se «+ eo» 336,260 
° 109, 255 


Total Jength of road works .. «. 





445,516 yards, 


The table is a remarkable testimony to the vigour with which 
structural alterations are now being executed in the manufacturing 
towns. Look at the quantities—265 miles of pipe and brick sewers, 
545 miles of channelling and curbstones, and 682 statute acres of 
paving and flagging, and more than 250 miles of streets and of road 
works.” 

The second annual meeting of the West Riding of Yorkshire 
Steam Ploughing and Thrashing Company was held last week at 
Wakefield. Mr. T. C. Johnstone, of Chevet, the chairman of the 
company, presided. After a trial of nearly two years the directors 
assert that the results obtained are sufficient to give that confidence 
in the company from a commercial point of: view which is the 
groundwork and chief support of all such undertakings. There wasa 
disposable balance of £228, and this the directors proposed to divide 
by paying a dividend of 7} per cent., and carrying £100 to 
the reserve fund, making it £200, leaving a balance of £44. 
The report underwent a good deal of discussion, eventually being 
carried with the whole of its recommendations; and the retiring 
directors and auditors were re-elected. The manager, Mr. Clay, 
then announced that the directors, in accordance with the powers 
granted them at their last half-yearly meeting, were about to issue 
800 new shares. 751 had already been taken up, and there was 
no doubt that the remainder would soon follow. In a speech which 
Mr. Clay subsequently made at dinner, he spoke of the great in- 
terest which had been excited in the company throughout the 
country, and in fact the whole world—an interest which was 
evidenced by the vast number of letters of inquiry he had 
received, and the new companies which had been furmed on 
a similar basis. There was one now in course of formation 
to the north of Leeds: and it was still a subject of delibe- 
ration whether that company should be an independent com- 
pany or amalgamate with their own. He would suggest that 
one powerful company should be formed, when the work would 
be far more beneficially carried on than by a number of companies. 

Mr. E. W. Watkin, M.P., delivered, as usual, an interesting speech 
at the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Railway Company. ‘The hon. gentleman said the real 
increase of expenditure, taking railways and canals together, was 
between £9,000 and £10,000, as against increased earnings on the 
railway of more than £50,000. The average number of vehicles per 





| o'clock. 





gross earnings were £25,903. This, he admitted, was but a smal] 
increase, but it was very satisfactory when the state of these dis- 
tricts was taken into account. The attention of the company’s 
officers had been very much given to a reduction in canal expendi- 
ture. In 1863 they spent £17,440 in earning £25,160; in 1864 
they had spent £14,719 in earning £25,903, from which it ap- 
red that there had been an increased profit upon canals thig 
alf year, as compared with the same period of 1863, of no less 
than £3,464. 

We turn to Scotland. Annexed is the last quartorly report of 
Mr. J. M. Gale, C.E., on the state of the Glasgow ironworks :—"On 
the 16th inst., the water in store in Loch Katrine, Loch Vennachar, 
and Loch Drunkie, amounted to 107 days’ supply, including both 
the water sent into the city and the compensation water for the river 
Teith. The lochs were full at the end of June, but Loch Katrine 
hassince been run down two feet to allow of some work being executed 
on the north shore, preparatory to a settlement with Lord and Lady 
Willoughby D’Eresby. The reservoir at Mugdock contains at pre- 
sent 23 days’ water for the city. At the Gorbals works there is 
115 days’ supply, including the compensation water. The quantity 
of water sent into the city from the Loch Katrine works during 
April, May, and June was 19,800,000 gallons a.day on the 
average, and from the Gorbals works, 3,500,000 gallons — 
together, 23,300,000 gallons a day, being 2,800,000 gallons 
a day more than during the corresponding three months 
of 1863—a greater increase in one year than has taken 
place at any previous time. The resetting of the pitching on 
the front slope of the main embankment of Loch Drunkie, and the 
raising of the bank itself, are nearly completed.: All the other works 
continue in good repair, and require no remark. The contractor for 
the raising of the sides of the cast-iron troughs is progressinz with 
the work, and the parts that are completed have allowed of a slight 
increase being made in the quantity of water sent down from the 
loch. The flow of water in the aqueduct was stopped for seven 
days in the early part of this month, and the whole aqueduct 
examined and found in good order. A portion of the cast 
and malleable ironwork was painted during the stoppage, and some 
pointing done inside at a number of the masonry bridges. Some 
junctions connected with the raising of the cast iron troughs were 
also made during the stoppage. Part of the work recom- 
mended to be done in widening and deepening the flood 
water course past the reservoirs, is being proceeded with, and 
the water has gradually been lowered during the summer in the 
Waulk-mill-glen reservoir, as was arranged in the early part of the 
year. The 12-in. distributing mains in Low Garngad-road and in 
Great Eastern-road, will be extended during the ensuing three 
months, to improve the supply of water to these localities, which 
has fallen off lately on account of the increased consumption in the 
city.” On Friday the Lord Provost and magistrates of Glasgow, 
and a large body of gentlemen who attended on the invitation of 
his lordship, performed the pleasant ceremony of inspecting the 
lighthouses in the Firth of Clyde. The party was accommodated in 
the new steamer Eagle, which left the Broomielaw at half-past eight 
In her course down the Clyde she took in the magistrates 
of Paisley, Renfrew, Port Glasgow, Greenock, and Rothesay, and 
then visited in succession the lighthouses at Cloch, Toward, and 
Little Cumbrae. The practical business of the day having been 
thus disposed of, the Eagle and her company devoted the rest to 
pleasure. We understand that Messrs, Caird and Co. have con- 
tracted with the Bremen and New York Steam Packet Company for 
the construction of a large screw steamer of the same dimensions 
aud horse-power as the steamship America, built some time ago by 
Messrs. Caird for the same owners. 

We have some interesting details at hand with reference to the 
works of the West Hartlepool Iron Company. These mills are not 
the only works in operation belonging to the West Hartlepool Iron 
Company, for almost immediately adjoining them, on the north, and 
about half a mile to the south of the railway station at West Hartle- 
pool, are other works of exceedingly wide and comprehensive 


dimensions. They adjoin the main line of the West Hartlepool 
Railway Company, aud comprise large foundries, fitting shops, 
pattern and smiths’ shops. These buildings were erected a few 


years ago by Mr. Hugh Greaves, and the iron columns, girders, and 
other ironwork, formed part of the Art Treasures Exhibition, held 
at Manchester in 1857, and the extensive rolling mills at Darlington 
belonging to Messrs. Barningham have been covered with part of 
the same ironwork. The foundries, &c., have been unoccupied for 
about three years, but in March last they were bought up by 
the present owners, and are now employed for the manufacture 
of castings, &c., for the iron shipbuilding of the port, for the 
rolling mills now erecting and contiguous, and for general 
railway work. Going south of these buildings, we come to 
works of a different character, belonging to Messrs. Pile, Spence, 
and Co., the principal partuers in the West Hartlepool Iron 
Company, and here it is intended to prepare shipwork of every 
description, such as iron masts, yards, and beams ; these will form 
an admirable and most serviceable adjunct to the iron shipyard now 
carried on by them. These works are supplied with large furnaces, 
punching and shearing machines, ponderous steam rivetting 
machines, &c., aud will in a short time be in full operation. A 
little turther south, and also adjoining the main line of the West 
Hartlepool Railway Company, are the large and capacious rolling 
mills, which have attracted particular notice in;this district. They 
are designed for the manufacture of plates, angles, bar iron, rails, 
and general rolled ironwork. The company have secured, for lay- 
ing out these works to the greatest advantage, ten acres of land, 
which is intersected by branch lines from the ordinary line of the 
railway company. They have likewise nine or ten boilers, and 


| have built two large octagon shaped chimneys, each 150ft. in height, 


train in the first half of 1863 was:—For passengers, 6; for goods, | 


384; for coals, 25}. And in the past half-year the number had 
been:—For passengers, 6}; for goods, 399; tor coals, 28}. So that, 
with some increase in the expense of their locomotive mileage, their 
trains had been better filled. There was one gra'ifying circumstance 
in connection with the locomotive working. Whereas in 1855 the 
average cost of fuel for locomotive engines per train mile was 
3:70d.; in 1863 it had been reduced to 1*41ld.; and in 1864 it 
was 167d. The slight increase in the last half year over the 
corresponding period of 1863 was chiefly explained by the fact that, 
for four months past, there had been a serious strike in the 
South Yorkshire coal district, which had caused the price of coal to 
rise, and had also compelled them to use an inferior quality of the 
article for firing up their engines. He would next endeavour to 
present in a condensed form the percentage cost of working their 
railways and canals. In the first half of 1862 the average was 55°88 
per cent; in the same half of 1863, 54°60 in the same half of 1864, 
47°06 percent. He thought the comparison was highly encouraging, 
and that the proprietary would not accuse the directors of any 
extravagance in the working of their undertaking. There was 
another point to which he thought attention should always be 
directed on occasions like tbat, as a sort of test question—namely, 


as tothe amount of capital employed in the working of their rolling | 


stock and engines, used, in point of fact, in enabling them to earn 
their revenue. In 1863 the charge against capital for engines, wagons, 
and all other vehicles was £586,680. 
and 871,000 tons of merchandise and two millions and a half of 
passengers were then carried. The charge against capital account 
under the same heads to June 30, 1864, was £809,470, less £20,000 
for engines sold; and by the end of the year, taking the preseut 
average increase, they should have carried something like 1,800,000 
tons of goods, and at least three millions and a half of passengers; 
thus showing an increase of nearly 50 per cent. in passengers and 
of more than 100 per cent. in merchandise and goods, while the 
increase in the amount of capital invested in moving stock was 
little over 20 per cent. He aid not believe any railway company 
in the kingdom could show an equally economical use of railway 
plant. A year or two ago they made an important change in the 
management of their canals, and the results of the present mode of 
working them was shown in the following figures :—In the June 
half of 1863, the gross canal earnings were £25,160 ; in 1864 the 


In 1854 it was about £641,000; | 





several puddling furnaces, engines, &c. They are prosecuting 
diligently, and with as little delay as possible, the construction of the 
rolling machinery and the rest of the works, which are expected to 
come into play in the course of a very few mouths. The whole of 
the bricks used have been made on the ground this summer. Mr. 
Isaac Bowes, who filled a similar capacity at the works of Messrs. 
Barnivgbam, Pendleton, Manchester, for about eleven or twelve 
years, is the sole manager of the entire works, and will probably 
find it necessary to employ several hundreds of men to carry them 
on efficiently and profitably. 








THE METAL MARKET. 


Rats continue in demand, at £7 per ton. 

Copper dull ot sale, at £105; Manufac:ured at £98, Tileand Cake. 

‘Tis depressed ; Banca is quoted at £106,and English block £105 per ton 

Tix PLaTEs.—More inquiry. Coke is quoted at 23s. 6d., and Charcoal, 
§8s. per ton. 

Leap, but little doing, and £21 is demanded for soft English per ton. 

544, Old Broad-street, London, E.C. Moats anv Co. 

August 4th, 1864. 





PRICES CURRENT OF TIMBER. 








1863. 1864, | 1863. | 1864. 
Perloud— 45 £8 £ 8£ & Perload— 4 2 428 £8 £* 
Teak.........++++-13 101310 12 013 0. Yel. pine per reduced C. 20 
Quebec, red pine .. 310 415 310 410 | Canada, Ist quality 17 0 18 10 17 018 : 
yellow pine. 310 4 0 310 410)/ nd do... 11 01310 11 013 0 
St.John, N.B,yel... 0 0 0 0 © © O O|| Archangel, yellow 13101410 13 0 1310 
Quebec, ouk,white.. 610 7 0 510 610 || St Petersbg. yel... 111013 0) 111012 | 
birch... 410 310 410]! Finland.......... 8101010) 9 010 
Memel 0 0 0 0 O 0! Memel .......... 10 015 0 10 015 0 
elin 5 0 310 5 0 | Gothenburg,yel...10 011 0 10 O11 
Dantzic, oak . 610 310 6 WW) white 9 » 910 9 09 4 
Boos 4 0 210 310 | Geffe, yellow...... 10101110 101011) 
Memel, fir 4 0 3 5 310 || Soderham: 9loll 5; 9101010 
Riga ....... 3.5 38 0 3 5 Christiania,perC ! e 
SR cnsiadatattns 215 210 215 13h. by syby 9 28 ow 0 a 08 
Masts,Queb.rd.pine 510 6109 5060 in, .... ye.low 
Lpine 510 610 5 0 6 © Deck plank, Dats ) 16 
fe ooeoe ©8000 v t.3in... f ou 16; 0% 
Lathwood, Dantsz.fm 710 810 510 610) Staves, per standard M 70 073 0 
St. Peters 810 910 8 O 810 | Quebec, pipe.....- 60 0 GO! ¢ Y ° 
orn gan 12tt. mg — ae puncheon 18 0 200) 18 ow 
Quebec, wht. spruce a 810 Baltic crown 2. @ 1¢0¢ 
StJobn, wht. ruce 13015 0 14 61510 pipe......e. } 220 0 950 0 | 180 
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STEVENS’ 
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Tuls invention, by E. Stevens, of 4, Warwick-villas, Canonbury» 
is for improvements in apparatus used for cooking. For these pur- 
poses, when using apparatus for roasting or baking in front of a 
fire, a hollow screen of tin plate, or suitable metal, or lined there- 
with, is used, which, like a meat screen or hastever, is oper in front 
towards the fire, and has a door at the back. Within this hollow 
sereen there is suspended a frame, arranged to receive movable 
shelves or trays, which, it is preferred, should be of a circular form. 
The frame is suspended from an external jack, or by worsted or 
otherwise, so that the frame may, when in use, be caused to rotate. 
It is desirable that the dimensions of the external case or screen 
should only be so much larger than the shelves or trays, that they, 
and tbe frame which carries them, may be able to rotate freely 
within such outer case or screen. When this apparatus is to be 
used for roasting a joint of meat the joint is to be suspended within 
the frame, and at the upper part thereof, or it may be to the under- 
side of one of the trays or shelves, when there is sufficient height 
to admit of there being an upper shelf used at the time of roasting. 
Below the joint, and carried by the lower part of the rotating frame, 
is placed a pan or tray ; and elevated above the centre of this tray 
is a basin, by which a pudding, contained in the pan or tray, may 
be cooked under the joint, at the same time that the grease, 
falling into the basin, may be used for basting the joint that is being 
roasted. When using the apparatus for baking, then a pie, pudding, 
or other article or articles of food may be placed on the shelves, 
either in dishes or otherwise, according to the nature of the articles 
which are being baked. 

Fig. 1 is a vertical section, and Fig. 2 is a horizontal section, of 
apparatus arranged in this manner. 

a isa screen of tin plate, open at the front, and with a dvor a! at 
he back ; } is a frame, suspended within the screen a from a bottle- 

“‘clabove, or it may be otherwise suspended ; J', b?, are movable 
snelves upon the frame b; 03 is a hook at the top of the frame, 
from which to suspend the joint to be roasted; 0* is a pan or tray 
underneath the joint, and L° a basin, fixed on the bottom of the pan 
and raised above it; this basin receives the grease from the joint, 
which may be used for basting, while a pudding may be roasting in 
the pan or tray. 

This apparatus is applicable to be used in front of an ordinary 
range or fire-place; but, when using the same with portable fire- 
‘gan such fire-places are constructed of a rectangular shape, and, 

y preference, of sheet iron, open in front, with fire-bars from side 
to side, and ash trough or pit below; the sides, back, bottom, and 
top being closed, except that, at the top, there is an opening similar 
to those in hot plates. The fuel is supplied through an opening, 
closed by a door, at one or at both sides. The opening, above 
referred to. being used for receiving gridirons, or frying-pans, or 
ther cooking vessel. 

Pig. 3 is a vertical section of a portable fire-place thus constructed 
a, a, is a sheet iron case, open at the front, where there are fire-bars 
4, b, and ¢ is an ash pit, with the ash pan d, At the side or sides of 
the case ais or are a door or doors a', for feeding the fire, and a? 
is a cover at the top of the case, which can be removed, to receive a 
frying pan or other cooking vessel; a3 is a portion of the case a 
which is divided off so as to form a boiler; e is a flue, which may be 
led intoa chimney. 

In constructing gridirons according to this invention, the patentee 
makes them of a circular, oval, or other form, with hollow or 
trough-like bars, curved upwards, so that the centre of each bar is 
higher than its two ends; the bars are encircled by a hollow ring, 
into which the fluid caught by the hollow bars flows and passes into 
an enlarged or projecting part of the ring, which is formed into a 
spout, at which the fluids may be poured off. In place of the bars 
being made of a hollow or trough-like form they may be made 
plain, and their ends caused to overhang the hollow ring that en- 
circles them ; the fluids received on the bars will then run down the 
bars, and will fall off their ends into the hollow ring, which is fixed 
to or formed with the handle. The hollow ring may either form 
one piece with the bars or be made separate therefrom; in the latter 
case the bars of the gridiron, whether solid or hollow, are connected 
together at their ends, and their ends are caused to overhang the 
hollow ring ; any grease from the outer surfaces of the bars will 
then fall off the ends of the bars into the hollow ring. The hollow 
ring of the gridiron is furnished on its under side with feet or pro- 
jections, and the part of the bandle nearest the gridiron is formed 


with an under projection, rib, or web, and this web is continued | 


partly around the underside of the ring of the gridiron, by which 
arrangement the gridiron can be made to stand evenly on any fire- 
place. When the gridiron is made circular the bars may be mounted 
on a central axis carried by the outer ring and handle, by which 
arrangement, the bars of the gridiron cau be made to turn horizon- 
lally on the axis, when parts of the fire and the progress of the 
cooking render it desirable to do so. 

Fig. 4 is a plan, and Fig. 5 a vertical section of a gridiron con- 
structed as above described, and with the bars arranged to rotate 
about a centre or axis. a, a, are the bars of the gridiron, of trough or 
gutter-like form, and a! is an outer ring, connecting them all 
together; 6 is a ring, also hollow or of trough-like form, avd 
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encircling the bars, which are attached to a stud a? on the middle of 
the centre bar and on its under side, the said stud passing through 
a hole in the cross bar b! of the ring, and being secured beyoud by 
a pin passed through the stud; 5? is a handle formed on the ring 0; 
it has a web 4% on its under side, and a similar web is also carried 
partly around the ring on each side of the handle at 03* ; these webs 
form a foot or support for the fore part of the gridiron; and at the 
back are other feet 54, 24. At b° is an enlarged portion of the ring 
b, formed with a spout at 65*. The gravy and liquid, running from 
the meat which is being cooked, is conducted, by the trough-like 
bars a, into the ring 6, and it accumulates in the part b°, from 
whence it may be poured out when required. As before men- 
tioned the bars may be made solid instead of trough-like, and then 
the liquid, by running down the outside of the bars, is conducted 
into the ring 6 as before. The bars a need not be made to rotate 
about an axis; and if the gridiron be not round, they cannot con- 
veniently be so made. They may, when the bars are fixed, be still 
constructed in the manner shown, or, as is simpler, the bars a may 
be made in one piece with the ring 6, and arranged to discharge the 
liquid they collect into it. At a’ in the illustration is a scraper, 
formed on the outer rim a! of the bars, to clear away any fat which 
might otherwise accumulate in the ring trough 0b. 

In constructing frying-paus, they also are of acircular or other 
form, and are each mounted on a vertical axis connected with the 
handle of the pan, so as to be capable of being turned horizontally 
thereon. 

Fig. 6 is a plan, Fig. 7 a vertical section, and Fig. 8 an underside 
view of a frying-pan thus constructed. a is the pan, and ba stud 
fixed, by rivetting or otherwise into the bottom of the pan; ¢ is a 
handle, formed with a hole for the stud }, and ee is secured to 
the handle by rivetting over the head of the stud 8, after passing 
| it through the hole in the handle; d is a washer, placed between 

the pan and the handle, to separate them and allow the pan to 
| revolve freely. The handle c is, as is shown, forked beyond the 
s'ud or axis 6, the better to support the pan when it is loaded. a! 
are notches in the edge of the pan, for receiving any convenient in- 
strument to rotate it; Fig. 9 is a vertical section, and Fig. 10 an 
underside view of a similar frying-pan, varied, however, somewhat 
in its details; the stud 4 in this arrangement does not pass through 
the bottom of the pan, but is rivetted or clenched in a separate 
piece a’, rivetted on to the bottom of the pan, and the stud 
6 is able to turn in the piece a% The handle, in place of 
| being forked beyond the stud or axis, to support the pan, is 
made with two wings c', c!, one on each side, which perform a 
similar office. 














INDIAN CIVIL ENGINEERS. 

THE following correspondence between one of the Indian 
civil engineers (Public Works Department) and the execu- 
tive engineer of his department will be of interest to some 
| of our younger readers looking towards Indian appoint- 

ments :— 





To the Executive Engineer, 
Division. 
* 





| Sir, 
. * . 


3.—I made a contract with the Secretary of State in 1860 to serve 
the Government of India as a civil engineer, upon certain terms and 
conditions, contained, first, in an official advertisement, secondly, 
in a printed set of conditions, officially furnished to me from the 
India Office, and, thirdly, in a formal covenant, duly signed, sealed, 
and delivered by three members of the Council of India, on behalf 
of the Secretary of State, and by myself, July 23rd, 1860. 

4.—Iam advised that this constituted a legally binding contract, 
the terms of which could not be varied by the Secretary of State, 
much less by the Government of India, without my consent, and 
that, in the event of a breach of contract, I can recover damages by 
an action against the Secretary of State in the English courts. 

5.—On the faith of this formal contract, embodying the solemn 
promises of a Secretary of State, 1 gave up my prospects at home, 
and proceeded to India. It remains to be shown how far the 
| Government have performed their contract and fulfilled their 
; engagements. 

6.—First, I was promised (advt. and covt.) a free passage. I was 
expressly informed, on inquiry at the India Office, by the Under 
Secretary that this would be a first-class passage such as military 
officers receive—that is, costing about £90. Instead of this I re- 
ceived a third-rate passage in a vessel, not a regular passenger ship, 
costing only £42, with wretched provisions and arrangements. 
7.—Next it was promised (advt. and covt.) that I should have a 
year's leisure at college to prepare for the examination in languages. 
necessary to qualify for executive engineer. But the Goverament 
| for their own convenience, sent me upon works direct, and although 
| they must be well aware that I have never had the time, means, or 
| opportunity to pass the examination, and have for two years been 
| employed in a district where the language of the examination is not 





97 


understood, they still insist on the test and thus debar me from even 
the hope of promotion for two years to come, at least, for not doing 
a thing which they have themselves deprived me of the opportunity 
of doing. An additional breach of faith has been committed by 
altering the nature of the examination. 

8.—Faurther it was expressly agreed (covt.) that Government 
should provide me, at the public expense, with all articles necessa’ 
to the due performance of my public duties. So far from this, 
have had to provide almost every such article, as horse, vehicles, 
tents and the like, at very great expense, and loss out of my scanty 


pay. . 
9.—And in addition to such articles Government promised gy 
to grant me an adequate allowance for my travelling expenses. 
have been employed during the past two years in a remote and bar- 
barous district, where carriage costs four to six times as much as 
usual, where all supplies have to be brought from a great distance, 
and where travelling expenses are, on the whole, at least three times 
as great as in the plains, all of which is not denied by Government, 
and yet they have refused to grant me any increased travelling allow- 
auce, or to make me compensation in any other way. 

10.—It was promised (cond.) that service for pension should 
count from date of appointment. It has since been ordered to count 
only from the age of twenty-two, by which I am deprived of three 
years service. 

11.—It was expressly promised (cond.) that on sick leave after the 
first year one-third pay should be granted up to £600 a year. It is 
now reduced to one-fourth up to £300. 

12.—It was expressly promised (cond.) that privilege leave should 
be allowed to accumulate up to three months. ‘This is now refused. 

13.—It was expressly promised that one year’s leave might be 
taken on private affairs, without pay, once during service. This 
has been abolished. 

14.—The maximum pension obtainable after twenty years service 
has been reduced from £400 and £500, the rates expressly laid down 
in the conditions, to £200 and £300, 

15.—It was expressly promised (cond.) that all leave on private 
affairs (except that without pay) and two years’ sick leave should 
count for pension. This has since been revoked, and the period of 
service for pension, although nominally diminished, is actually in- 
creased, and the amount of pension obtainable efter twenty years’ 
service at the same time cut down to one-half. 

16.—The gratuities of six months pay on dismissal promised in the 
conditions are now ordered to be paid in monthly instalments, 
whereby their chief advantage of enabling an officer to return to 
England and seek other employment, is wholly lost. 

* * * * * * 

18.—I am advised that each and all of the matters above set forth 
are breaches of contract, for which I can, without the slightest 
doubt, recover damages from the Secretary of State. 

* * * * 7 


19.—I request that this letter may be forwarded to the Supreme 
Government, for submission to the Secretary of State, asa last appeal 
for redress of the injuries herein set forth. 

I have, &e., 





(Signed) Covenanted Civil Engineer. 
From Colonel R. Strachey, 8... Secretary to Government of India, 
to the Secretary to Govt. Punjab, Public Works Departinent, 
dated Fort William, March 24, 1864. 

Sir,—I am directed to acknowledge receipt of your letter No. 3,950, 
dated zlst December, 1863, forwarding, with remarks and observa- 
vations, correspondence regarding certain claims preferred by 
Mr. , Assistant Engineer, Division, against Govern- 
ment, and to intimate that a direct communication has also been 
received from that officer on the subject in which he asks for com- 
pensation or redress, and expresses his intention to leave the 
department in case neither should be granted. 

2. With reference to the above, I am directed to request that you 
will inform Mr. - that the Government of India has no objec- 
tion to his relinquishing its service, but it declines to entertain his 
claims—a copy of his letter regarding which will be forwarded to 
the Secretary of State. 

3. Should Mr, decide upon leaving, the Lieutenant- 
Governor is requested to cause the necessary steps to be taken for 
paying him up to date of his making over charge.—I have, &c., 

(Signed) R. Srracuey, Colonel, R.E., 
Sect. to the Govt. of India. 














Frencu taiuway Trarric.—Considerable progress is discernible 
this year in the receipts of the six great railway systems of France. 
Thus the comparative amounts acquired on each to July 21 this year 
were as follow :—Eastern, £1,738,116 against £1,512,875 in 1863 ; 
Paris, Lyons, and Mediterranean, £3,624,420 against £3,559,820 in 
1863; Orleans, £1,871,679 against £1,720,689 in 1863; Western, 
£1,278,469 against £1,148,805 in 1863 ; Northern, £1,533,049 against 
£1,443,193 in 1863; and Southern, £768,977 against £694,894, The 
additional extent of way in operation upon the six systems, July 2], 
1864, as compared with the corresponding date of 1863, was 580 
miles. 

FeperaL Sea-corne Inon-ciaps.—The New York Times gives the 
following particulars of the sea-going iron-clad squadron which the 
Federal States have either afloat or on the stocks :—‘ The United 
States has a formidable fleet of sea-going armoured vessels in course 
of active preparation, nearly half of them being afloat. It is well 
known that the Government never intended the thirty-eight 
turretted vessels, now nearly all on active service, for cruising 
They were improvised for harbour defence, and no specification in 
any contract required that they should be able to do ocean service, 
Many of them were, indeed, simple iron and wooden bulls, fastened 
to a sort of raft, and their forte was to be fighting, not sailing. 
Other ships were ordered for other purposes, and they will soon be 
tested, when the country and the press will have an opportunity to 
judge of their merits. In a few days one of them will go to sea, 
in command of one of the best sailors in the United States regular 
navy- Meantime it cannot fail to be interesting to furnish a list of 
that portion of the iron-clad navy of the United States which is 


destined for sea service :— 
Condition. 


Name. Guns, Tonnage. 

New Ironsides .. .. .. 18 .. 3,486 «- In commission, 
Dictator oe oo «8 «cs S488 oo Afloat. 
Puritan ee es of 4 .. 2,265 . Afloat, 
Mantanomah .. .. 4. 1,564 Afloat. 
Monadnock . 1,564 Afloat. 
‘Tonowanda ee 1,564 Afloat. 

- 1,504 Afloat, 


Ready to launch. 
Building at Pismth, 


Dunderburg ) «. 5,090 





4 

ee ee 4 

Agamenticus .. .. « 4 
° ee ( 

4 

4 


Passaconomy .- 200 
Quinsegamond Boston, 
Kalamazoo oo ee oe =f os New York. 


Building. 


Se Sew on cd 
Two of the last-named fleet are now so forward that they may 


Thackmaxon 


be completed this year. It will be observed that there is no vessel 
in the list of a less measurement than 1,500 tons, while eight of 
them are of greater tonnage than the screw line-of-battle ships in 
the French and English navies. As regards their ability to go to 
sea it is only certain that they were built for no other purpose than to 
cruise at sea, and to serve at home when no cruising is to be done. 
—[Our New York contemporary does not seem to be aware that the 
English navy includes the following armour-plated ships:— 
Achilles, afloat, 6,121 tons; Agincourt, building, 6,621 tons; 
Black Prince, in commission, 6,109 tons; Caledonia, afloat, 
4,125 tons; Defence, in commission, 3,720 tons; Hector, 
afloat, 4,089 tons; Lord Warden, building, 4,067 tons; Lord 
Clyde, building, 4,067 tons; Minotaur, afloat, 6,621 tons ; Northum- 
berland, buildixg, 6,621 tons; Ocean, afloat, 4,047 tons ; Prince Con- 
sort, in commission, 4,045 tons; Royal Alfred, building, 4,045 tons; 
Royal Oak, in commission, 4,056 tons; Royal Sovereign, in com- 
mission, 3,963 tons; Valiant, afloat, 4,063 tons; Warrior, in com- 
mission, 6,109 tons; Zealous, afloat, 3,716 tons. Ships of the 
Resistance class are not included iu this list. | 
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THE PERSIAN GULF TELEGRAPH. 
(Concluded from page 54.) 


Revertina to our subject, the paying out of the Kirkham’s cable 
proceeded smoothly at the rate of about five knots, until the fore tank 
was nearly empty. The anxious time for the engineers then 
arrived, the change from hold to hold would soon have to take 
place. The bight of the cable had to be carried up from the bottom 
of the hold, through the rings, and then through a narrow passage 
cut in the centre of tle house on deck, and thence along the bridge, 
until it took up its new “lead” to the after tank. If the ship had the 
least bit too much way on her the bight would run itself up and 
along aft too fast for the men to handle it, and it would probably 
foul some projecting iron, or possibly jump itself into a kink. It 
was night ; the first change of hold to be dealt with, and the worst, 
as it was from the fore to the after tank, so that the bight had to run 
nearly the whole length of the ship. Besides this, to avoid cutting 
some of the Kirkham’s beams, and to dispense with the removal of 
the permanent galley, only a very narrow well through the galley 
had been built 

When there were only a few flakes of cable left in the fore hold 
an experiment was made as to the time the ship would tike to lose 
her way when the motive power was taken off her, or rather as to 
the length of cable that would be payed out between the stopping of 
the Zenobia’s engines and the moment when the Kirkham lost her 


way. 

Tie Zenobia was eased and stopped, and the number of turns 
round the hold noted that passed out before the cable ceased to pay 
itself out. The paying out then proceeded until it was nearly time 
for the real change. As the time approached the watch below were 
called, and took their stations in the after tank, and on the bridge. 
Trustworthy and old hands were stationed to knock the pins at the 
proper instant out of the blocks in the loops of the rings previously 
described, to open the hawse pipe below the quadrant, and to hand 
the bight up to the bridge, an operation that requires some skill and 
experience, 

Sir C. Bright took his station on the forecastle, to superintend the 
signalling to the Ze. bia; Mr. Webb, on the lower deck, gave 
notice when it was n «ssary to ease and stop the ship, and gave 
orders as to the releas  g or application of the brakes, and superin- 
tended the change geucrally ; while Mr. Alexander took charge of 
the brakes themselves. All being ready, the Zenobia was eased, and 
then stopped, just when it was considered, according to the previous 
experiment, the cable would run itself out of the forebold by the 
time the ship had stopped; the brakes were at the same time re- 
leased entirely. Gradually the cable swept round the bold slower 
and slower, then, stopping for a moment, would start into motion 
again, and surge out several turns round, until when, after about 
twenty minutes, the cable stopped entirely, there was literally only 
half a turn left round the hold, so well had the time required to stop 
been estimated. 

Not a word had been spoken during this time, and as the last 
movement of the cable ceased the silence was complete, and 
was then broken only by the order to “put the brakes hard 
down,” knock out the pins in the loops, open the hawse, and 
hand the bight up, and haul down in the after hold,” which 
was executed with great regularity and precision, the bight being 
carefully handed up the batch by an experienced foreman, named 
Jackson, and along the bridge by another named Bishop. At the 
same time the mep in the after tank hauled down the slack cable 
until, when the bight was thus all drawn down into the after hold, 
the cable lay fair in the fairleaders from the after hold to the brake. 
The brakes were then eased up, and the signal made to the Zenobia 
to “goon,” at 535 am., of the 5th. Thus the first change of 
hold ever executed in a ship under tow had been successfully 
accomplished. 

The paying out then proceeded as before, with great regularity. 
At 7 p.m. of the fifth, along abstract of political news, just re- 
ceived at Bombay by the English mail, was received from the shore, 
through the cable, on board the Kirkbam, and this was telegraphed 
on to the Zenobia, by means of the lamp telegraph, with great 
rapidity. About 7.30 p.m. the change from the after to the main 
hold was executed, and owing to the size of the main hold, and its 
more circular form, and the design of the rings, cones, &c., being 
unfettered by any consideration of beams, the arraugements here 
were so perfect that the cable swept round with the most perfect 
regularity. ‘lhe speed was increased to the greatest speed the 
Zenobia could attain, which, at times, reached nearly six knots. 

At 10.40 of the 6th the cable was nearly all payed out of the 
Kirkham, and she was anchored, when about half a mile was left in 
the hold, off Ras Mundarony. 

The Semiramis, with the Marian Moore in tow, soon hovein sight, 
and the signal was made from the Marian Moore, “anchor on our 
starboard bow,” which was accordingly done. 

The cable in the hold was then hauled up and coiled down on deck, 
and the end passed out of the stern sheave, and hauled by a hawser 
on board the Marian Moore; the bight of the cable was then care- 
fully lowered over the stern of the Kirkham into a boat, and, when 
all the slack had been hauled in on board the Marian Moore, the 
bight was let go from the boat atabout 4 p.m., thus freeing the cable 
finally from the Kirkham, 


During the rest of the day some of the gear, stores, and men were 
transhipped to the Marian Moore. The next day, the 7th, the tran- 
shipment proceeded, and, the splice having been made during the 
night, at about 3 p.m ; the Zenobia took the Marian Moore in tow, 
and at 4 p.m. both ships weighed, and paying out was again resumed. 
At 4.25 a.m, of the 8th the change from the fore to the after hold of 
the Marian Moore was effected, and at 9.45 am. the ship was 
anchored, and the rest of the squadron anchored off Ras Jask, where 
it was arranged that the ships should stop till 6 p.m., so that the 
opposite coast and Malcolm’s Inlet might be made at daylight the 
following day. Towards the afternoon the weather looked threaten- 
ing, but, nevertheless, a start was made at 6.30 p.m., and, the 
weather resuming its favourable aspect, the paying out proceeded as 
before. At 11.10 p.m. the change from the cher to the main tank 
occurred, and was executed with equal success to the previous 
chenges, all of which, it will be remembered, occurred during 
dark, 

About 9 a.m. Malcolm’s Inlet was entered, and at 0.49 p.m. the 
Marian Moore anchored in twenty-eight fathoms, having about six 
miles left in the hold. 

Preparations were then made by Colonel Stewart for erecting a 
temporary camp and station on the isthmus that separates Mal- 
colm’s Inlet from Elphinstone Inlet. The place originally pro- 
posed for the station was Kasab, a village on the coast, about nine 
miles to the westward of the isthmus, but, as no preparations for a 
station there had been commenced, it was Jetermined to erect a tem- 
porary station on the isthmus itself for the present. 

The istbmus itself is rocky, and steep, and high, and it required 
considerable labour and energy to drag all the necessary material 
of stores, provisions, and water for a station to the selected site. By 
the 13th matters were, however, sufficie. tly advanced to permit the 
landing of the end to be proceeded with, and this was accordingly 
accomplished by about noon, amidst salutes from the Zenobia, 
Coromande), and Marian Moore. The water was deep for 
such an operation, and special precaution had to be taken. The 
usual hemp stoppers in the boats were replaced by two messengers 
rove through blocks in the bows of the sternr* st boat, or “ stopper 
boat.” One of these was made fast to the cable, and then eased 
away by a turn round the tharont, until the hitch was close aft, 
when the other messenger was bent on, and the first cast off, 
overhauled again in time to be made fast again by the time the 
hitch of the first reached aft. Thus all danger of a “ran” was 
avoided. 

Aiter the cable had been properly entrenched ashore it was tested 
electrically, and found perfect, and the engineer's duty of laying 
the first section thus satisfactorily accomplished 

On the evening of the 14th the Marian Moore, with Messrs. Webb, 
Laws, and the rest of Sir C. Bright's staff, left in tow. of the Zenobia, 


‘ . 











for Bombay, in order to see the Assaye and Tweed, which ships 
had arrived at Bombay, finally prepared before they were brought 
up the Gulf. 

The Marian Moore arrived at Bombay on the evening of the 21st, 
andthe next day she was taken alongside the Tweed, and all the 
cable that remained in her transferred to the Tweed. All the buoys, 
ropes, chain anchors, and yeat, together with the men, amounting to 
about 54 in all, were then transferred to the T weed, and finally all the 
cabin furniture was transhipped; and on the 26th the engineering 
and electrical staff shifted over tothe Tweed. All the preparations 
of the machinery and holds im the Tweed and Assaye were finally 
completed by the 29th, and on the Ist of March the Tweed, in tow 
of the Zenobia, and the Assaye, in tow of the Semiramis, started for 
the Gulf. 

On the 11th of March the Tweed brought up off Kasab, and on 
the 13th the Zenobia took herin tow into Elphinstone Inlet, and 
anchored her near a little island where the station had been esta- 
blished by Colonel: Stewart in place of the isthmus, when it was 
found the native Arabs were rather troublesome, the link between 
the island and the isthmus havirg been supplied by a piece of india- 
rubber covered cable, layed by Sir C. Bright. This piece of cable 
was found defective, and it became necessary to replace it by a 
piece of the ordinary Persian Gulf cable, and, as a double precau- 
tion, two lengths of these were laid on the 14th and 15th. 

The Semiramis and the Assaye had arrived on the evening of the 
13th, and left to coal at Basidore on the 18th. On the 18th the end 
from the Tweed was landed on the island, and on the evening, at 
5.30. of the same date, the second section was commenced, the 
Zenobia being still the towing vessel. 

The paying out proceeded well all thatnight. On the evening of 
the 19th, however, the wind, which was from the westward, 
freshened, and retarded the progress so, that the paying out was re- 
duced at one time to 2} knots per hour, 

At night the wind dropped, and the paying out proceeded favour- 
ably. On the 20th two changes of holds were executed with the 
same regularity and success as before. 

On the 21st, at 8 p.m., nearly all the cable in the Tweed was ex- 
pended, and the vessel was brought up, being distant from Bushire 
aboutthirty-twomiles. The Coromandel had partedcompany withthe 
paying-out ships off Basidore to fetch on the Assaye, in order to 
avoid the detention which would have taken place had that vessel 
waited for the Semiramis to coal. About midnight the Coromandel 
arrived, with the Assayein tow. The next day the end was passed 
from the Tweed to the Assaye, and the shifting of gear, men, 
and staff commenced while the splice was being proceeded with. 

At 5 a.m. the Amberwitch, the little steamer that is fitted up for 
repairing the cable, commanded by Lieutenant Stiffe, joined the ex- 
edition. 

' At 2 p.m. of the 23rd paying out was again commenced from the 
Assaye, and at 9°15a.m, of the same date the Assaye was anchored 
off the landing place near Bushire, Lieutenant Stiffe, in the Amber- 
witch, having piloted the vessel to her anchorage, which was nearly 
three miles distant from the shore. 

Op the 24th half a mile of cable was coiled into the paddle box boats 
of the Zenobia, and two and a half into the Amberwitch ; and at 5 p.m. 
the bight was let go from the Assaye, and the Amberwitch payed out 
the cable towards the shore, and anchored about half a mile from 
the beach. The remainder in the paddle-box boats was then payed 
out, and the end landed about 8 p.m., almost in total darkness. ‘he 


cable was then led up thecliff, and along a trench, toa small camp | 


prepared for the reception of the end, about six miles to the east- 
ward of the town of Bushire. Thus ended the laying of the Mus- 
sendum aud Busbire section. 

The next day Lieutenant Stiffe was dispatched in the Victoria, 
Lieutenant Arnot, to lay down buoys on the proposed route of the 
cable near Fau, where the Gulf begins to get shallow, and conse- 
quently required the selection of the deepest water that could be 
procured for the more perfect safety of the cable. 

Ou the 25th the Assaye was towed by the Amberwitch to a 
position west of her previous anchorage, so that the next section 
might not overlay the part just laid. : 

The necessary length of cable was then payed into the Amber- 
witch and padile-box boats, and at 5 p.m. again the Amberwitch 
payed out towards the shore, and anchored close in, and the first 
end of the Bushire and Fau section was landed at night, by lamp- 
light. 

On the 26th, 2.50 p.m., the paying out was once more commenced, 
the Coromandel being a-head, the Zenobia towing the Assaye, and 
the Amberwitch following. 

On the morning of the 27th (Laster Sunday) the Victoria was 
sighted in position, and the various buoys laid by Lieutenant Stiffe 
were passed in succession, and at about 7 p.m. the Assaye, being in 
about four fathoms, anchored, thus ending all the vaying out 
was required from the large sailing ships between Gwador and 

au. 

A grand lighting up of the Assaye with blue lights on every yard 
arm and mast head, and discharges of rockets, celebrated this stage in 
affairs. ‘The next morning the difliculties yet to be overcome 
became very apparent. No land was visible with the naked eye, 
and with the glass only was it possible to discern a faint broken 
grey line which represented the shore, where yet had to be taken 
the cable. This shore was about nine miles distant, the bottom 
shoaling gradually the whole way. 

On the 28th Colonel Stewart, Sir C. Bright, Captain Bradshaw, 
and Colonel Goldsmid started in the Coromandel and Victoria for 
Fau, to reconnoitre, and make arrangements fora portion of the land 
line, four miles in length, which was necessary to join Fau, a 
village on the Shat-El-Arab, to the placo where the cable was to be 
landed. 

At noon of the same day Mr. J. C. Laws, the electrician, reported 


“ no continuity" between the Assaye and Bushire,and the fault | 
925 .N. miles distant from end on board Assaye, the insulation being, | 


at the same time, perfect. 

Mr. F. ©. Webb, in the absence of Colonel Stewart and Sir C. 
Bright, then immediately began to take steps for the repair of the 
line, and as it was no longer of any use to keep the cable hanging 


over the stern, requiring, as it did, very careful and arduous evolu- | 


tions, with a kedge anchor on the swinging of the ship at each 
change of tide (which ran here about four knots), the cable was 
cut and buoyed over the stern, and the ship allowed to swing freely 
to her anchor. The next mornivg (29tb) at daylight the end was 
picked up, and the Assaye moved half a mile away from it, and the 
end then permanently buoyed with two buoys. The Amberwitch 
was then hung to the Assaye, and prepared to take cable from the 
latter vessel. 

In the meantime Colonel Stewart and Sir C. Bright having 
returned and approved of all that had been done, the Zenobia 
was despatched to take Messrs. Laws and Lambert to Bushire, to 
corroborate their tests from that end of the section. 


At 10 p.m. of the 29th hauling in from the Assaye, by means of the | 


steam “ picking-up” machinery in the Amberwitch, was commenced, 
and continued through the night without intermission, aud at 11 a.m. 
of the 30th 21-5 miles of cable had been transhipped, which was con- 
sidered ample for any repairs that might be required. 

A great deal of spare machinery had then to be shifted from the 
Amberwitch, and afterwards the men, stores, and gear had to be 
shifted to the Amberwitch. This was all accomplished by mid- 
night, in spite of a very dark night and very heavy tideway, and at 
1 a.m, of the 3lst Mr, F. C. Webb, at whose disposa! the Amber- 
witch had been placed by Colonel Stewart, for the operation of 
repairing the line, accompanied by Mr. J. Woods, tuok passage in 
that vessel, and started for the locality of the fault. 

At 4 p.m. of the 31st the Zenobia was met returning from Bushire, 
and Mr. Laws and his assistaut, Mr. Lambert, took passage in the 


Amberwitch, having tested from Bushire, and found that the tests | 
taken from both ends made the fault at 93-4 from the end in the | 


Assaye, or a difference of only U*9 from the single test. The Amber- 
witch was then run on until the Island of Karrick was approached 
sufficiently for the ship’s position to be carefully fixed by angles to 
the objects on shore. 


The distance and course out to the position of the fault was then 
run, and a buoy, having a lantern on it, moored at the spot, and 
dredging for the cable commenced at about 11 p.m, The cable was 
hooked at the second dredge, and hove up by the steam machinery, 
and cut, at 4 a.m. of April the Ist. The two ends were then tested, 
and the fault found to lay towards Fau, but quite close to. The end 
of the part leading to Bushire was then buoyed and let go, and the 
cable wound iv towards Fau. When 2.46, N.m., were in, the cable 
was cut, and the fault found to be in the piece thus cut off. The 
new cable in the hold was then attempted to be joined on, but it 
was found that a difficulty, once or twice before experienced on 
other cables, here interfered with the joining of the gutta-percha. 
As soon as the soft warm gutta-percha was applied to the joint, the 
percha bubbled up, and thus prevented a perfect joint, showing 
that air was contained in the cable, between the gutta-percha and 
the copper. About a third of a mile more cable was then hove in, 
andasecond joint attempted, and no difficulty experienced. Thesplice 
was then made, and the new cable payed out towards the buoy on the 
Bushire end; but as it was night, and impossible to see the buoy, 
the cable was payed out until it was known that the two ends must 
overlap at least a quarter of a mile, when the cable was cut and 
buoyed. On the following morning (2nd of April) the buoy on the 
Fau end was picked up, and the cable wound in until abreast of 
the buoy on the Bushire end. This end was then weighed, and the 
two sections being tested, and found perfect, the final joint and 
splice was begun, and let go at about 3 p.m. The flag buoys were 
—_ picked up, and the ship started to join the rest of the ships off 

‘au. 

On the 3rd the Amberwitch approached the Coromandel, with the 
signal flying, ‘“ Damage is repaired,” which was answered by the 
signal from the Coromandel, on board which ship Colonel Stewart 
was, ‘‘ Accept my best thanks.” 

The fault had, in the meantime, been reduced, and cut out of the 
portion of cable picked up, and found to be a clean fracture in the 
copper, which must, from its appearance, have existed for a cousi- 
derable time. The ends must, however, always have remained in 
metallic contact, as their separation would, of course, have been 
detected (as it was) the moment it occurred. It would appear that 
even the strain required to lay the cable was not sufficient to sepa- 
rate them, since they were in perfect contact for twenty-four hours 
after they were submerged. As the cable cooled down to the lower 
temperature of the water at the bottom of the sea, the copper wire 
| contracting, caused the two ends to separate, thus causing the loss 
| of continuity, without any loss of insulation, to take place 
| twenty-four hours after the cable was laid—a very unusual circum- 
| stance. 

With regard to the reason of the fracture, it must be observed, 
| firstly, that this, in all solid conductors, is an old evil, caused by the 
| wire becoming burnt, and thus rendered brittle by the flame im- 

pinging on it during the process of annealing. The compound seg- 
| mental wire used for the first time on the Persian Gulf cable was at 
| first open to thissame danger, since it was annealed after all the 
| segments were placed together, and the portions first manufactured 
were thus open to a certain extent, though in a less degree than a 
perfectly solid conductor, to this old danger. 

As the work of manufacture proceeded several improvements in 
the mode of annealing were introduced, and it is believed that the 
Jatter portions manufactured are entirely free from this possible 
source of danger. It was in some of the very first portions of the 
cable manufactured that the fault in question occurred. As it was 
the fault was rather a happy incident than otherwise, since it 
demonstrated the rapidity with which the cable could, under proper 
management, be repaired, proving at the same time the exactitude 
of the electrician’s tests, the care with which the course of the cable 
had been plotted off by the surveyors, and the completeness of the 
fittings and machinery of the Amberwitch. 

During the time that the Amberwitch was thus employed, four 
miles of cable had been taken round in the Comet steamer to the 
Shat-El-Arab, and landed at Fau, where, under the energetic 
superintendence of Lieutenant-Colovel Goldsmid and Commander 
Bradshaw, R.N., it was stretched across and entrenched in the low, 
flat, muddy ground from Fau to the place where it was intended the 
cable should be landed. 

On the 4th the Amberwitch, taking all the boats that could be 
spared from the different ships, steamed towards the landing-place, 
but even she could only approach to within about three and a quarter 
miles of high-water mark ; and owing tothe absence of any objects 
ashore to take angles or bearings to, it was believed that this distance 
was nearly four and a half miles. At 7 p.m. she anchored, and all 
that night was devoted to coiling five miles of cable into two 
paddle-box boats and two barges. The next morning, the 5th, the 
landing of the end (perhaps one of the most curious cable landiogs 
ever effected) was cc d. A string of seven boats, looking 
like a kind of sea-serpent, started at slack water to pay out cable 
from the Amberwitch to the barely visible shore. 

First came a gig towing a lifeboat, which, in its turn, towed a 
heavy cutter, to which hung a paddle-box boat full of cable, then 
another paddle-box boat, then a barge full of cable, and, finally, 
another barge full of cable. Every boat, even those containing 
cable (except the last from which the cable was payed out) was 
manned with men pulling. As one boat was emptied of her cargo 
of cable she was removed and returned to the ship and the next one 
began ; aud so slowly, but surely, the little fleet of boats, lessening 
in its number, gradually approached the shore until at last, when 
two barges had been emptied, and nearly the whole of a paddle-box 
boat, the whole grounded on the mud. The shore (if a waste of damp 
mud cap be called shore) was still distant about three-quarters of a 
mile and, from its extreme flatness, looked much further off still. 
After a hasty lunch in the boats, finding no help come from the 
shore, it was determined to attempt to dra z the bightacross the mud 
by the force in the boats; boots, trousers, coats, &c., were dispensed 
with, pocket books and purses were left hastily in charge of the 
| boat-keepers, and watches and pipes stuffed down between the neck 
and the neckcloth, and all then with a “ hurrah” made a dash into 
the mud, each sinking nearly to the waist and throwing themselves 
on their hands and knees to avoid sinking altogether, each separate 
plunge being followed by roars of laughter at the ludicrous appear- 
' ance of his comrade in muddiness. On went the whole party wal- 
| lowing, crawling, sinking, and gasping like turtles, and every now 
' and then turning round and sitting fairly in the mud to rest fora 
| moment, or laugh at the violent contortions of some struggling 
individual in the rear. At last the somewhat solid ground was, to 
the great relief of all, reached. A storm was now brewing, the sky 
became suddenly overcast, and it came on to blow and thunder and 
lighten, and the change of temperature was so great that literally 
many were glad to sit down in the water with which the cable 
trench was filled in order to keep themselves warm. Dark, the 
flowing tide, and a flood of rain, compelled the men to relinquish 
the bight and make for the shore as fast at possible. Four miles of 
walk across hard and soft mud, briers, and stubble in a storm of 
| thunder and lightuing and rain completed the day’s work and 
brought the whole to the Coromandel and the Comet lying in 
the Shat-el-Arab, when a hearty dinner and roars of laughter over 
the day’s work finished the day. 
| The next morning (the 6th) many were knocked-up and ill by the 
revious day’s work in the sun, mud, and rain, &c. Sir C. Bright, 
| Mir. Laws, and Mr. Webb, with about four or five men alone gained 
| the Amberwitch, and at 2. 30 commenced paying out from her to- 
wards the end of the Bushire sections, buoyed near the Assaye in 
the Core Abdulahs ; and passing the buoys on this end the cable in 
the Amberwitch was cut aud buoyed. At slack water this end was 
picked up at the bows, and afterwards the buoy on the “ sea end” (or 
end of the portion leading to Bushire); the two ends being on board, 
and both portious having been tested and found perfect, the final 
splice was made, and the bight let go at 2 am. of the 7th of April, 
thus completing the line of cable between Gwador and the head ot 
the Gulf. 

There remained one or two splices to make ashore to complete the 
land portion from the landed end to the floating office at Pau. 
These were all completed by the evening of the 8th, and at 5.30 p.m. 
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of that date, Fau spoke through to Bushire, and thus Fau and Bus- 
sorah could telegraph to Kurrachee and Bombay. 

There remained yet the section between Gwador and Cape Mons 
(near Kurrachee) to lay, and as the sea bed is excessively steep there, 
deepening from twenty or thirty fathoms to five or six hundred in 
the space of half a mile, it was one requiring special care; besides 
which the cable remaining in the Assaye, together with all the main 
cable in the Cospatrick, was eventually expended on this section 
wiihout reaching Cape Mons, so that two ends had to be buoyed. 

The unsatisfactory state of the land lines between Bussorah and 
Bagdad, and the complication of political affaire connected with it, 
required the presence of Colonel Stuart and Sir C. Bright at Bagdad, 
and the operation of laying this last section was, therefore, entrasted 
by Colonel Stuart and Sir C. Bright to the superintendence of Mr. 
F. C. Webb, Mr. J. C. Laws being in charge of the electrical depart- 


ment. 

On the 12th, all arrangements having been made, and all the 
necessary Official ordersissued, the Coromandel, with Colonel Stewart, 
Captain Stewart, Sir C. Bright, Colonel Pelly, and Colonel Gold- 
smid, left for Bussorah. On the evening of the 13th the Zenobia, 
with the Assaye and Said in tow (to save coal) steamed for Bushire, 
the Amberwitch having started the same day. On the 15th the 
Assaye reached the Bushire Roads, and started again on the 16th, 
and arrived off Luiga on the evening of the 18th. The Zenobia 
then went to Ba-sidora (distant about seventeen miles) to coal, and 
left Luiga on the 24ih. with the Assaye in tow, calling at Mussen- 
dom, and arriving at Gwador (East Bay) on the 28th. In the mean- 
time the Amberwitch had preceded her with Mr. Webb on board, and 
arrangements were made for the landing the end. 

The shore end for this section was on board the Amberwitch, 
which ship was accordingly anchored about half amilefrom theshore, 
and cable coiled from her into the paddle box boats. A heavy 8.W. 
swell rolled now round the point into the bay, causing the Assaye 
and Zevobia to roll very heavily, and it was not until the 30th that 
the latter vessel could attempt to coal. On the 30th, at daylight, the 
Amberwitch was moved nearer to the shore, and the shore end payed 
out from the boats to the shore and safely landed. The Amberwitch 
was then steamed out towards the Assaye, paying out cable as she 
went, and then bung stern to stern to the Assaye, which ship was 
three and a-half miles distant from the beach. One mile and a-half 
of shore end was then turned over on board the Amberwitch, and the 
next morning (the Ist of March) this was cut, and the end passed on 
board the Assaye, and joined on, by means ofa taper and two splices, 
to the cable on board the Assaye, the whole of this one and a-half 
miles was then hauled on board the Assaye, and coiled down on the 
tops of the rest of the cable, and the bight let go from the Amber- 
witch at 4 p.m., thus leaving the Assaye with five miles of shore 
end spliced on to her main cable, and the end safely landed. 
This was the first case where the shore end of a section about to be 
laid was payed out from the shor to the large ships, instead of vice 
versa. The necessary arrange ents had then been made between 
Mr. Webb and Lieutenant Carpendale (the senior naval officer) 
Commander Bradshaw, R.N. (surveyor), Lieutenant Stiffe and Mr. 
Young (surveyor), as to the buoying of the course. The Amber- 
witch was to go on ahead and take up certain positions indicated on 
the chart, hoisting a blue ensign at the main when in position by 
day, and burning blue lights and exhibiting three fixed lights at 
night. 

The hourof departure was arranged to be 4 p.m. of the 2nd, in order 
to make a dangerous rock near the course of the cable by daylight, 
but this was altered to 4 p.m. of the following day (the 3rd), on 
account of some operation to the land line which had to be performed 
on the shore. 

On the 3rd, at 4 p.m., the Zenobia took the Assaye in tow, and at 
5 p.m., paying out agajn commenced, the Amberwitch having 
started several hours b-fore and gone on ahead to take up her posi- 
tion, No1. At about 10 p.m. the blue lights of the Amberwitch, 
in position No. 1, were sighted, and the Zeuobia steered out towards 
her. 

There was a good deal of swell on, and as the ships pitched the 
cable jerked as it generally does in shoal water when there is any 
seaonv. A little after daylight Astola Island was sighted, and the 
Amberwitch took up position No. 2, which was passed about 8 a.m. 

The Amberwitch, in position No. 3, was passed about noon, No. 4, 
about 4 p. m., and she was sighted taking up her position, No. 5, 
about 6.30. During all this time the paying out bad proceeded 
beautifully, the cable sweeping grandly round the tall cone in the 
middle of the magnificent main coil of the Assaye. 

And now came one of the most exciting incidents of the whole 
cruise. About 7 p.m, with very little warning, the ships were struck 
by a tremendous squall! from the W.N.W., accompanied by rain, light- 
ning, anda fearful quantity of fine sand, which enveloped everything 
in the most solid darkness. So intense was the obscurity that 
although, from the Assaye being driven nearly on to the Zenobia, 
that ship was close under the bows of the Assaye, not a vestige of 
her lights could be perceived from the Assave. Just before the 
total eclipse as the squall came, the message “ Webb to Carpendale, 
—Don’t get blown into deep water,” was sent, and then all signalling 
was at an end and everything total darkness. Both ships “ broached 
to” and headed in for the land in spite of their helms being hand up. 
The full force of the wind came on them thus right on the beam. 
The awning of the Assaye was caught underneath by the wind, and 
bellying up in an arch nearly as high as the mizen top, carried 
away with a report like a gun, snapping all the stormy and heavy 
iron stanchions to which the ridge-chain was secured, carrying them 
up right over the paying-out year and dashing them down on the 
deck, but most fortunately without doing any injury to life or limb. 
The break was completely buried in the wreck, but was fortunately 
cleared without any rope or chain getting foul round the cable or 
being carried into the revolving machinery, although for some time 
the ridge-chain was actually resting on the drum of tbe break, 
which was revolving at the rate of forty-five revolutions a minute, 
indicating that the ship was driving along at the rate of eight and 
a half knots an hour, and the cable paying out at that rate. This 
was a pretty good test for the mechanical arrangements, which 
continued to act, however, as perfectly as if the ships had only been 
going three knots. The wind lessened a good deal by about 8 p.m., 
and it became possible to speak to the Zenobia by the telegraph 
lamps. ‘The first question from the Zenobia was, “ Ilave you 
cast off your hawsers ?’’ and the answer, “ No, and we don’t intend 
to.” Lhe necessary arrangements were then telegraphed from Mr. 


and the bay was entered at 8 a.m. of the 5th of May, by the Zenobia, 
Assaye, and Amberwitch. This was the rendezvous appointed for 
meeting the Semiramis, with the Cospatrick and the Sind, which 
ships were to bring stores from Kurrachee. The Sind arrived that 
same day, and during the day all spare pieces of cabie were tran- 
shipped into the Amberwitch from the Asseye, and the machinery 


| of the Assaye was pulled down, and struck below. 


| 


On the 7th the Semiramis arrived at 8,30 a.m., with the Oospatrick 
in tow, and that day was employed in preparing the latter vessel 
finally for the reception of men and stores, &c, On this evening 
another very sudden and heavy squall, with heavy rain, was 


| experienced. On the 9:h Mr. Webb, in the Amberwitch, proceeded 





Webb, in the Assaye, to Lieutenant Carpendale for rounding the | 


ships to, head to wind, previous to buoying the end. The first blue 
light from the Assaye was to iudivate, *‘ Only one mile left in the 
ship,” and the Zenobia was then to starboard her helm, and round 
the ships to, head to wind, so as to have the ships under command 
as to specd. 
what little there was left had shifted to N.N.&., so that it required 
a very slight alteration of course to bring the ship's head to wind 


The wind nearly all died away, however, by ten, and | 


When about half a mile only was left, the Zenobia was sigualled to | 


€ase, and then stop, and the foresail of the Assaye was dropped, so 
as to check the way of the ships. When nearly entirely stopped, 
the breaks were lifted, and the break-wheel handed round by main 
force, so as to slacken the cable over the stern, and then the breaks 
were put down for a moment, and the stray-chain leading to the 
mushroom anchor bent on to the cable, and the auchor and buoy let 
£0, another blue light announcing this to the Zenobia. ‘The ship 
then had way given her once more, and when only a few turns were 
left in the ‘hold, she was again eased, so that when she finally 
Stopped, the end was close to the break. ‘The stray-chain of the 
next buoy was then attached to the cable, and the end, anchor, and 
buoy let go in succession, a rocket from the Assaye, at the same 
instant, announcing to the Zenobia that the end was safely buoyed. 
A flag buoy was then let go, as the Amberwitch, which was to have 
done this, had parted company with the other siips in the darkness 
during the squall. 

_ Thus ended the laying of the Assaye’s portion of the Gwador and 
Kurrachee section, abuut 159°31 miles, leaving the end about tweuty- 
seven miles eastward of Usmarro. ‘The ships then steered for 
Osmarro, going slowly, in order to make the bay only at daylight; 


to sea, to lind the buoys on the end, it having been arranged that 
the Cospatrick should be brought out by the Zenobia on the follow- 
ing morning (the 10th), and anchored near the Amberwitch, so 
that the end of the submerged cable mizht be passed by the Amber- 
witch to the Cospatrick, and then spliced on to the cable in that 
ship. The flag-buoy and buoy on the bight were found by the 
Amberwitch on the 9th, and the ships anchored near them ; but the 
buoy on the end was oa. On the morning of the 10th the buoy 
on the bight was weighed, and the short piece between this point 
and the end buoyed and let go, and sufficient cable wound into the 
Amberwitch to veer and haul on. Meantime the Zenobia had 
brought out the Cospatrick, and that ship was anchored near the 
Amberwitch. The Amberwitch was then steamed up under the 
stein of the Cospatrick, paying out cable from her bow sheave as 
she went, and then hung by a hawser to the Cospatrick. The end 
was then passed in at the stern and sheave of the Cospatrick, and 
the Amberwitch cast off. The joint was then attempted, but the 
same difficulty which has been alluded to before, as having occurred 
when attemj ting to make the joiut during the repairing expedition, 
was here experienced, and it was found impossible to make 
a joint. The end was accordingly passed back to the Amberwitch, 
and “picking up” cable was commenced at 8.30 p.m., in the hope 
of finding some place where the gutta-percha was more docile. At 
10 p.m. the Amber Witch was anchored and picking up resumed 
the next morning at daylight, until 11 p.m. of the 11th, when ten 
miles having been picked up, and the cable cut every half mile, 
without any success, a consultation was held, when Mr. Laws 
suggested the following plan for overcoming the difficulties, which 
was employed with success, It was evident that the air which 
forced the warm gutta-percha into bubbles came from whatever 
minute spaces existed between the copper and gutta-percha, and 
that the air was forced up by the hydrostatic pressure, acting on 
the submerged gutta-percha. If, therefore, the core could be choked 
or strangled, as it were, close to the part to be joined, so as to con- 
fine the air within the cable, the difficulty would be overcome. The 
plan proposed by Mr. Laws was to put two grooved clasps of wood 
round the core,and by binding them tightly together so as to 
squeeze the gutta-percha tightly against the copper conductor for a 
space of four or five inches. The plan was tried and answered 
perfectly, and an experimental joint was made to test it. ‘The next 
morning (the 12th) some more cable was wound in the Amber- 
witch to veer and haul by, and the Cospatrick was anchored on the 
starboard beam, and the end once more passed on board the Oos- 
patrick, A joint was then begun sccording to Mr. Laws’ plan, 
and accomplished without any difficulty. The splice was then 
commenced, and at 4 p.m., all being ready, the Zeuobia anchored 
ahead of the Cospatrick and passed hawsers. At 5 p.m. the ships got 
under weigh, and paying out commenced again. This proceeded 
throughout the night of the 12th, the ship going over the ground, 
when the tide was with her, at the rate of 6-27 knots an hour, the 
Amberwitch keeping ahead and on the bow of the Zenobia, and 
sounding cunstautly, and signalling to the Zenobia the depth. 
About 8 a.m. of the 13th nearly all the main cable available in the 
Cospatrick (eighty-six miles) was expended, and the necessary ar- 
rangements for rounding to and buoying the end telegraphed from 
the Cospatrick to the Zeucbia, At 9 a.m., all but about a mile being 
expended, the Zenobia was rounded to head to wind, which was 
from the westward. The foresail of the Cospatrick was then dropped, 
and thus the vessel was completely under command, The bight 
was first buoyed and then the end buoyed and let go, about ten miles 
from the landing place at Cape Moiree. About this time the Sind 
arrived from Kurrachee, having on board Sir C. Bright, who bad, 
with Colonel Stewart, arrived at Kurrachee from Bagdad iu the 
Coromandel the day before. The Zenobia then cast off the Cos- 
patrick, which ship was then taken in tow by the Sind, and towed 
to Kurrachee; Sir C. Bright, Mr. Laws, Mr. Webb, and Mr, Woods 
taking passage in the Amberwitch, to complete the section by land- 
ing the shore end, and paying out cable to the end just buoyed. 
The Zenobia and Amberwitch then steamed to Cherua Island (an 
island a few miles from the proposed landing place), and auchored 
under the lee of the island for the night, and during the night the 
shore end was coiled from the Amberwitch into the paddle-box 
boats. 

On the morning of the 14th the Amberwitch was taken opposite 
the landing place, andauvchored. A good bit of swell rolled into the 
bay, and the wind being from the westward, made the beach where 
the end was to be landed a dead lee shore. 

The two paddle- box boats, filled as usual with cable, and towed 
by a cutter, started about 9 a.m. for the beach, paying out cable as 
they went. The swell at the entrance to the bay was considerable, 
and threatened every minute to dash the paddle-box boats against 
one another. This was only prevented by holding on to tie tele- 
graph cable, by the stoppers at each “send,” and then slacking away 
at the proper instant; at last one boat was emptied and cast 
off and the other was soon afterwards beached and the end safely 
landed. 

With some difficulty all the boats were got back safe to the ships. 
The Amberwitch was then got under way and payed out cable for 
four miles out, and then anchored to finish splicing up some more 
cable, which it was thought would be required to reach the buoys 
on the end buoyed from the Cospatrick. 

On the 18th, at7 a.m., paying out towards the buoys was resumed 
from the Amberwitch. 

When the buoys were reached, the Amberwitch was anchored, and 
the cable passed forward, and in at the bow and heave. The ship 
was then again got under way, and the buoy on the sea end picked 
up and the end brought on board, The final splice of all was then 
commenced and let go at 4 p.m., thus completing, for the present, the 
Persian Gulf Telezraph Cable. 

On the 16th the Amberwitch came into Kurrachee. On the 17th 
a dinner was given on board the Cospatrick, at which were present 
Sir C. Bright, Colonel Pelly, Captain Stewart, Commauder Brad- 
shaw, R.N., Lieutenant Carpendale and lady, Lieutenant Stiffe and 





lady, Captain E!msiie and Jady, Mr. Young, Dr. Adair, Mr. F.C.Webb, | 


Mr. Brasher, Mr. Alexander, and many others, Col, Stewart, having 
unfortunately a previous engagement, was unable to be present, 


and Mr. Laws, Mr. Lambert, and Mr. Woods wree also unfortu- | cake ton Gur im ot eee 


nately absent. 

On the 18th Colonel Stewart, Sir C. Bright, Mr. Laws, and Mr. 
F. UC. Webb, and the rest of Sir C. Bright's staff, started in the 
Coromandel for Bombay, where they arrived on the evening of the 
2Uth. 

On the 24th, Sir C. Bright, Mr. Laws, and the rest of Sir C 
Bright's staff, excepting Mr. F. C. Webb, started for Eugland. 
The latter gentleman remains on the part of the Government, in 
engineering charge of the line until June, 186%, and during that time 
it 1s proposed to lay a very heavy double wire shore-end cable off 
Bushire instead of the present separate single cable, and itis possible 
that the station at Musseudum may have to be shiited to some other 
locality, as it is feared that the extreme heat of Mussendum will be too 
much for the clerks employed. Colonel Stewart left by the mail on 
the 24th June forConstantinople. ‘lhe Cospatrick discharged all her 
cargo of miscellancous cable, consisting of the Bushire heavy shore- 
end, and various pieces of ordinary shore-epd, main cable and ex- 
perimental cable into the tank built for thit purpose at Kurrachee, 
and arrived under sail at Kurrachee on the 16th of June, aud is now 
the only vessel of the tive sailing ships that has not been yet dis- 
charged from Government employ. ‘The Assaye having gone out of 





dry dock on the 5th, and disc! from Government employ on 
the 6th. The Amberwitch is still at Bombay, but will shortly re- 
turn to Kurrachee, 

The Persian Gulf cable was commenced in February, 1863, and 
the whole work has, therefore, lasted about sixteen months. 

Nothing could be more satisfactory than the way all the arrange- 
ments for laying the cable have succeeded, and in giving credit to 
those who have had the management of it, it should be borue in 
mind that no very long cables have before been successfully laid 
from sailing vessels in tow, although several times before the 
operation has been attempted; and many who ure supposed to be the 
very best judges in such matters prophesied utter failure. 

The whole work was carried out by the Government, through 
Colonel Stewart and the civil engineers, Messrs, Bright avd Clark, 
and naval officers appointed by him, without letting the laying of 
the cable by contract to large cortractors, and thus tke large 
premiums which would have been paid to contractors for taking the 
risk of laying has been saved, at the expense of a few thousand 
pounds to a firm of civil engineers, who provided the whole of the 
staff for testing the core and superintending and testing the cable 
during manufacture, designing the machinery, fitting out the ships, 
coiling the cable on board, and finally laying it. But in addition to 
the actual saving to the Government, the work, there can be no 
doubt, has been donein a much more satisfactory manner, as regards 
ils permanence, than if it had been done by contract, in which case 
the saving of expense to the contractors is the principle that rules 
the whole procedings. 

It was also remarked by all those who, as engineers or elec- 
tricians, have often been engaged before on large works of this 
description let by contract where the ships and all are under the 
contractor, that there was, during the whole work, an entire absence 
of all those annoying party feelings and business quarrels which 
have invariably taken place on the previous expeditions, where the 
contractors’ electricians have been at lozgerheads with the Govern- 
ment or company’s electrivians, and both sets oi clectriciaus have 
been perpetually sneering at the engineers, and rice versa, while the 
contractor himself, setting all Goverumy nt engineers and electricians 
at defiance, and being in his own ships, and consequently, as it 
were, on his own territory, manages to make everybody in general 
tolerably miserable and uncomfortable. 

On the Persian Gulf expedition none of these disagre»ables were 
experienced, and as all, including naval and military oilivers, civil 
engineers, and electricans pulled together with only one iuterest, 
viz., the success of the work, and acting as they did under the 
authority of an officer at once skilled, courteous, considerate, and 
patient, the whole work, though quite as arduous as any other, was 
rendered so free from the anuoyauces common to most previous ex- 
peditions that, few we think, will remember the time they were em- 
ployed on the Persian Gulf cable expedition with feeling but that 
of pleasure, 








Tue Wetsu Coat anv Iron Traves.—The Newport correspon- 
dent of the Colliery Guardian states that several of the directors of 
the Ebbw Vale Company (Limited) visited the extensive works 
and properties last week, and it is understood that they will at once 
take possession. Improvements of an important character are 
likely to be carried out at some of the works in order to more fully 
develope their resources. The fall of rain during the last few days 
has given great relief to the iron works, and they will be able to go 
on now, at least for a time, without stoppages. ‘he ironmasters 
continue fairly off for orders, and the inquiry from the different 
markets is considered satisfactory. There is more call for rails, 
and it is very probable that a large quantity of railway iron 
will be taken by the Federal States during the coming months. 
Although prices of Welsh iron have not been affected to any 
serious extent by the reduction in Staffordshire, yet the want 
of united action on the part of the makers in the Jatier district has 
disarranged the market, and it will be a little time before matters 
right themselves. Rails are quoted at £7 to £7 5s. f. o. b., and mer- 
cbant bars £6 17s. 6d. to £7 5s. Rumours have been curreut of a 
change of proprietorship at Pontnewynydd, but these reports are 
premature, nothing of the kind having yet been determined upon. 
The iron turned out at the forge since operations have been com- 
menced has realised remarkably good prices,the principal buyers being 
John Brown and Co., of Sheffield, and the Millwall Company. In 
the house coal trade there is au average vitality evinced, aud for red- 
ash qualities there is a ready market at moderately profitable prices, 
The system of weekly “ draws” has been adopted at several of the 
collieries, and it must be admitted the plan has worked better than 
was at first expected. The various works in the Swansea and Neath 
valleys have participated in the general improvement which has re- 
cently taken place in the iron trade. No advance has been 
sustained in price, but late rates have been more fully main- 
tained, consequent upon the better inquiry which has sprung up 
wichin the last week or ten days. A far better business is now being 
done on American account than for some time ore viously, and some 
rather important shipments have just been arte to that country, 
From the reports which have been receivedsss tler foreign trade is 
being done generally, and should the home trade revive, of which 
there are some favourable symptoms, makers of Welsh iron will 
have no cause of complaint, and will probably be able to recover the 
recent fall in price. The tin-plate trade, which is almost daily 
becoming more important, and must now be reckoned as one of the 
staple trades of the district, is also more brisk than of late, and the 
works are well occupied. There is not much change to note with 
respect to the coal trade. The collieries in this immediate locality 
are working regularly, but could unquestionably turnish stili larger 
quantities of coal did the demand exist. At Cardiff steam coal shows 
no change of importance as regards demand, Spain, France, and 
Italy take large quantities, and considerable shipments have 
recently been made to Danish and German ports, the con- 
clusion of an armistice having favoured the trade in the 
latter direction. Nassau and the other West Indian ports are also 
good markets, and there is no doubt entertained that nearly all the 
coal sent there ultimately finds its way to the hands of the Confede- 
rates. ‘Theaverage quotation for Aberdare steam, double screened, 
free on board, is 10s, 9d. to 11s. 3d, per ton. House coal commands 
a ready sale. Lantwit quantities being especially inquired for, 
Scarcity of water prevents the regular working of several of the 
collieries, and in consequence the output is not quite so high as 
usual. The completion of the sale of Messrs. Powell's steam coal 
collieries has been followed by the new proprietors taking pos- 
session, and the business is already conducted on their account, It 
is believed that no change will be made in the management of the 
collieries, nor inany of the other departments, except that Mr. Gril- 
fiths, who for a number of years managed at the head oflice of 
Messrs. Powell aud Sons, at Newport, is to occupy the samo position 

The iron trade remains in a 
moderately satisfactory state, and the market has shown a tendency 
to improvement during the last few days. ‘The scarcity of water 


| and the hut weather interfere with operations at the works, and 


some of the mills and forges are not doiuy half their usual work. 
The patent fuel works are in active employ, there beiug a large 
export demand, 


Tue Meraic System. — An Act of Parliament has just been 
printed to render permissive the metric system of weights aud 
measures. It recites that for the promotion and extension of our 
internal as well as our foreign trade, and for the advancement of 
science, itis expedient to legalise the’ use of the metric system of 
weights and measures. It enacts that, notwithstanding everything 
contained in any Act of Parliament to the coutrary, no Contract or 
dealing shall be deemed to be invalid or open to objection on the 
ground that the weights or measures expressed or referred to in 
such contract or dealing are weights and measures of the meiric 
system, or on the ground that decimal subdivisions of legal weights 
aud measures, Whether metric or otherwise, are used in such contract 
or dealing. In a schedule annexed to the Act the equivalents of 
wetfic weights%v% measures are set forth. 
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ASTBURY’S FORGE HAMMERS. 


In the ordinary method of constructing forge hammers the body 
of the hammer, or that part called the TI helve, is made with only 
one working face, that is to say, only the under or working side of 
the helve or hammer is provided with the parts required in a forge 
hammer, namely, the chilled nose by which the hammer is lifted, an 
eye hole to receive the hammer-head, aslab face and bearings to work 
on the standards, and when any of the said parts are injured the 
helve or hammer becomes useless. 

This invention by Joseph Astbury, of Hadley, near Wellington, 
Shropshire, consists in making the bodies of forge hammers or 
the T helves with two working faces instead of one, that is 
to say, instead of making the top side of the hammer plain 
it is to have the same figure and to be furnished with the same parts 
as the under side, so that when one working face is, by wear or by 
injury to any of its parts, rendered unfit for use, it is only necessary 
to reverse the body of the hammer or T helve, and by fixing the 
hammer head in the wcrking face which has been turned downwards 
the hammer is again ready for work. 

The improvements are applicable to forge hammers of various 
kinds and sizes. 











Fig. 1 represents in side elevation the body or T-helve of a 
forge hammer, having two working faces, constructed according 
to the invention; Fig. 2 represents a plan of the under side 
of the same ; and Fig. 3 represents a vertical section of the same. 

In Figs. 1, 2, and 3 the under side and upper side of the 
body or T-helve a are made of the same figure, and are fur- 
nished with the same parts, as represented. On the under side 
of the body or T-helve are the chilled nose 6, by which the 
hammer is lifted, the eye hole c, to receive the axis or peg d? of 
the hammer head d, the slab face e, against which one side of the 
hammer head d bears, and the bearings /, /, which work on the 
standards of the hammer in the ordinary way. The upper side of 
the body or 'I’-helve a, is provided with similar parts to the lower 
side, namely, the chilled nose J?, eye hole c?, slab face e?, and bear- 
ings f?, f*. The hammer head d, is fixed in the eye hole ¢ or c*, by 
means of keys in the ordinary way. When the under working face 
of the said body or T-helve ais worn, or any of its working parts 
injured or otherwise rendered unfit for use, the hammer head d, is 
removed from the lower face and the body a reversed. The same or 
a fresh hammer head is then fixed in the fresh working face, which 
has —_ turned downwards, and the hammer is again ready for 
work. 

In some cases the slab faces marked respectively e and ¢? on the 
upper and lower sides of the body or T helve may be dispensed 
with, but it is preferred to use the slab faces e, e?. In some forge 
hammers the cross piece a? of the body carrying the bearings is 
made separately from the part acarrying the hammer head d. When 
the part a? is made separately from the part a the latter is connected 
to the former by being keyed thereto. In this case the part a is only 
reversed when a fresh working face is required to be brought 
into use, Instead of the under and upper noses d, b?, by which 
the hammer is lifted, being chilled, a bray or face plate may 
be applied and fixed to the end of the part a by bolts and screws 
or cotters, as is usual in hammer bodies or 'f helves of the ordinary 
construction. 








Orrery AND Srpmourn Ramway.—The work now in hand con- 
sists of cutting No, 1 and embankment No, 2, nearly 14 miles in 
length, extending from the Ottery-road station to the River Otter, 
and including four or five bridges and culverts, besides a long 
bridge over the Otter, ‘Che land for that portion of the railway 
which passes through the Rolle estate will shortly be handed over 
to the contractor, who has made preparations for proceeding vigo- 
rously with this part of the work, as well as that already begun. A 
demonstration will then be made at Sidmouth, to inaugurate the 
cutting of the first turf. 


Rarsing A Wreck sy Pontooxs.—The schooner Sea View, laden 
with 145 tons of coal, which was sunk in sixty feet of water in 
Douglas Bay, on the 22nd ult., has this week been raised and car- 
ried into harbour by the pontoons of the Patent Atmospheric 
Marine Salvage Company, Limited. As the case appeared to 
excite considerable interest, from the novelty of the operation, we 
here subjoin an account of it. The poontons are two large 
cylinders, 73ft. long by Sft. in diameter, and are provided, among 
other things, with columns passing through their centre, thus 
throwing all the weight of the wreck on the strongest part. The 
chains, having been passed under the vessel by the diver, are made 
to come up through the columns of the pontoon, where they are 
made secure by a sliding bar of great thickness, called a chaia 
stopper. ‘The apparatus was then attached at low water, and the 
wreck carried ashore with the rise of the tide, and was found to 
have sustained comparatively little damage, except to her keel. 
‘The superiority of this novel method of raising wrecks was 
strikingly exhibited in the instance of the Three Daisies, an iron 
steamer sunk at Barrow on the 7th June last, where, after the 
combined efforts of seven schooners had completely failed, the pon- 
toons raised her with ease, and, what is certainly deserving of 
mention, we are informed that the successful operation did not cost 
the owner more than one half the sum he had previously paid 
for the unsuccessful attempt. The company are now issuing 
shares, for the pur of building two large pontoons, from which 
there is, undoubtedly, ample scope for a remunerative return. This 
process is not absolutely new, but to English engineers it is an in- 
teresting one. ; se ee 





LIVINGSTONE’S 
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Tuts invention, by William Livingstone, of 51, Glengall-road, 
Poplar, is to supply a feathering screw propeller having the advan- 
tages of a feathering and fixed screw propeller. The propeller 


itself is one solid casting or forging ; and the apparatus for feather- | 


ing it consists of few parts. 

Fig. 1 is an elevation, and Fig. 2 is a plan of a ship's stern, show- 
ing the position of the propeller when working under steam only, 
and representing the feathering apparatus at the moment when the 
engines are stopped for the propeller to be turned into another 
position; Fig. 3 is an elevation, and Fig. 4 is a plan of a ship's 
stern showing the position of the propeller, either not working, or 
working under steam and canvas. Fig. 5 is a longitudinal, and 
Fig. 6 is a horizontal section of the propeller and feathering appa- 
ratus showing the propeller locked in its place; Fig. 7 isa horizontal 
section of the propeller when unlocked and ready to be turned ; 
Fig. 8 is a plan of deck, showing the respective positions of the 
turning lever and the movable fulcrum, by which means the pro- 
peller may be unlocked and locked again with one motion of the 
lever. 

A is a two-bladed screw propeller, blades and boss cast or forged 
in one piece; the boss itself, instead of being bored out for the 
reception of the driving shaft, has a circular groove in the centre for 
the reception of the bearing B and b'; Fig. 5, B, is one half of the 
bearing, and is fitted and keyed on the driving shaft C ; B! is the 
other half of the bearing fitted into B, and fastened to it by screw 
bolts 6, b, forming at the same time an after bearing for the 
driving shaft C turning on the bracket F, properly secured by screws 
or rivets to the rudder post R. ‘The inner periphery of the beariug 
B and B' is fitted with two half brass bearings a and a, to reduce 
the friction of the propeller in its bearing; both bearings B and B', 
with their brasses, when fitted into the groove of the boss and 
screwed together, will hold the propeller like a strap around an 
eccentric, and carry it round with the driving shaft together, besides 
allowing the propeller to be turned around its longitudinal axis. 
The half bearing B has two holes opposite each other, in which two 
feathers or lock pieces are sliding, c, c, Fig. 6, which may be moved 
into corresponding recesses é, é, ¢, e, of the boss, whereby the pro- 
peller can be locked into its required position (and kept there until 
the feathers cand c, are withdrawn from the recesses). The other 
end of the feathers ¢ and ce, fits loosely into a grooved disc D, which 
disc will remain stationary while the feathers are revolving with the 
driving shaft. This disc has on its outer periphery, diametrically 
opposite, two pivots moving in two inclined slots of the frame E. 
The inner width of the frame E, is little larger than the diameter of 
the disc D, so as to allow the disc and the feathers c, c, to slide into 
or out of the recesses without friction against the sides of the frame E. 
The inner length of the frame E, is equal to the diameter of the 
disc D plus the length of the inclined slots, so that the frame can be 
raised or lowered (the length of the slots); the consequent action of 
the inclined slots against the pivots of the disc D, will be that 
the feathers c, and c, will be pushed into the recesses when 
the frame E descends, and withdrawn when the frame rises, 
From the deck vertically down through the stern frame P, 
Fig. 5, in a line with the longitudinal axis of the propeller when 
in vertical position goes a rod G, of sufficient thickness, turning 
in glands g, properly packed to prevent the entrance of water. 
This rod carries on the end projecting out of the stern frame a square 
piece of iron slotted out at the bottom, sufficiently deep and wide 
as to fit into the blade likea spanner, Fig. 1. The end of the rod G 
above deck is jointed with the turning lever L, its fulcrum m being 
shaped, moves in a y-shaped circular groove n, Fig. 5 and 

‘ig. 8. The bottom end of the rod G which forms the 
spanner carries a ring o in a groove. This ring is jointed 
with the lever K, having its fulcrum in j/; Fig. 1 and Fig. 3, 
and the other end of the lever K is jointed to the frame E. 
The working of the apparatus will be this:—When the lever L, 
Fig. 3, is lifted at one end up, the other end, with the rod G and 
the spanner will go downward to lay hold of the propeller blade ; 
at the same time the rod G will press one end of the lever K 
down, while the other end with the frame E will be lifted up, and 
the action of the inclined slots against the disc D will withdraw the 
feathers c, c, from the recesses in the boss, consequently the propeller 
will be unlocked at the same time, when the spanner has laid hold of 
the blade, and merely by altering the vertical motion of the lever L 
into a horizontal one from N to O, Fig. 8, or vice versa, the propeller 
will make the required turning on its longitudinal axis in the bear- 
ing B and B'. This being done, the motion of the lever L is altered 
again to a downward one, whereby the rod G is raised, the spanner 
loses its hold of the blade, and the end of the lever K jointed to the 
rod G will rise, and the other end with the frame E will go down, 
and the inclined slots push the feathers c, c, again into the recesses 
of the boss, thereby locking the propeller in the required position. 


THE AMERICAN EXPERIMENTS ON WORKING 
STEAM EXPANSIVELY. 

THE Scientific American of July 23rd says of the ex- 
periments now going on ir New York, and to which we 
have before referred :— 

In our last number we published an account of four series of ex- 
periments of thirty hours each, the steam being cut off at different 
points in the stroke. In that account we gave the most important 
elements in the experiments, but as intelligent engineers may like to 
kuow some of the other conditions, we complete this week the his- 
tory of the experimenf$ by a statement of all the observations which 
were not given in our last issue, together with the calculations of 
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The mean revolutions of the fan per minute during each thirty 
hours run were with—ith cut off 68°45, jrds cut off 68°4,4 cut off 
68°34, 3th cut off 68-41 

The consumption of fuel per square foot of grate surface per hour 
was with—Zth cut off 9-000, ?rds cut off 7°780, 3 cut off 7°380, ith 
cut off 6710. 

‘The pressure of steam in cylinder at point of cut off was given 
last week ; the mean pressure in the cylinder at end of stroke was 
with—ith cut off 24042, rds cut off 19-184, } cut off 18170, jth 
cut off 14846, 

The total horse-power developed by the engine per indicator, 
including overcoming back pressure against piston, was with — 
ith cut off 11°752, 3rds cut off 11:639, } cut off 12121, }th cut off 
11-682. 

The mean back pressure against the piston during its stroke, in 
pounds, was with—Zth cut off 4°05, jrds cut off 4°87, 4 cut off, 3:83, 
3th cut off 3°37. 

The gross effective horse-power, per indicator, was with— th cut 
off 10-079, rds cut off 9°631, } cut off 10509, jth cut off 10-288. 

The net horse-power applied to fan was with— {ths cut off 8°839, 
$ds cut off 8.392, 4 cut off, 8:889, 1th cut off 9:049. oe 

The pounds of feed water consumed per hour, per total indicated 
horse-power, were with—iths cut off 47-140, ¢ds cut off 42 904, 
} cut off 40-063, 4th cut off 36-691. oo 

The pounds of combustible consumed per hour, per total indicated 
horse-power, were with—Zths cut off 5-525, 2ds cut off 4°822, } cut off 
4309, 3th cut off 4.143. 

Temperature of feed water, with—{ths cut off 108-22, ¢ds cut off 
10715, } cut off 107-15, } cut off 104-42. : c 

Temperature of water discharged by the air-pump, with—{ths 
cut off 111-26, ¢ds cut off 110 03, } cut off 110-07, 4th cut off 10756. 

Vacuum in condenser in inches of mercury, per open gauge, with 
—iths cut off 26:25, $ds cut off 2667, 3 cut off 26:53, 4th cut off 
26-01. 


In the Setentific American also for July 30th, are given 
the following further particulars :— 


We give this week an account of four experiments tried between 
the 12th of May and the 4th of June, the space around the thin 
walls of the cylinder being heated with steam from the boiler, the 
exhaust steam being condensed. The four points of cut off were 
the same in all the experiments. The following are the figures :— 

Total number of revolutions of the engine during each thirty 
hours run— {ths cut off, 77-726, $rds cut off, 77°762, } cut off, 77763 
4th cut off, 77 624. 

Total number of the revolutions of the fan—Zths cut off 123°289, 
rds cut off 123-188, 4 cut off 123348, } cut off 123°134. 

Total number of pounds of water evaporated — ths cut off 12901, 
rds cut off 11:267, 4 cut off 11-188, ith cut off 9°632. 7 

Total number of pounds of steam condensed in the steam jacket 
—iths cut off 463, rds cut off 450, } cut off 498, jth cut off 582. 

Total number of pounds of combustible consumed, adding coal 
and wood together and deducting the ashes—iths cut off 1-212, 
rds cut off 1-069, } cut off 1086, ith cut off 959°5. 

Number of revolutions of engine per minute—iths cut off 43-181, 
#rds cut off 43°146, 4 cut off 43-209, ith cut off 43-124. 

Vacuum in condenser in inches per open gauge—mean—jths cut 
off 27:29, 2rds cut off 27-25, 4 cut off 27°70, 4th cut off 27-19. 

Mean height of barometer during each run—Zths cut off 29°80, 
rds cut off 29:89, 3 cut off 29°82, jth cut off 2997. : 

Mean tempemperature of water discharged by air-pump during 
each thirty hours run—{ths cut off 98°88, #ds cut off 98°32, } cut off 
93°16, ith cut off 104°38. 

Mean temperature of feed water—ths cut off 95-92, rds cut off 
95°53, cut off 90:36, 4th cut off 101-54. 

Mean temperature of engine room—Zths cut off 72°32, 2rds cut off 
76 58, 3 cut off 77°09, 4th cut off 77°12. 7 

Mean steam pressure in boiler per gauge—{ths cut off 25°93, §ds 
cut off 25 41, 4 cut off 34°64, 4th cut off 47-51. 

Mean pressure in cylinder above full vacuum at beginning of stroke 
—iths cut off 28-714, ds cut off 30-976, 4 cut off 36-181, 1th cut off 
47 02. 

Mean pressure at point of cut off—{ths cut off 26-022, 3ds cut off 
27-015, 4 cut off 31-448, 1th cut off 41°52. 

Mean pressure at end of stroke—{ths cut off 23:506, ¢ds cut off 
18-698, 4 cut off 16°772 jth cut off 14-088. < 

Mean back pressure on piston—Zths cut off 3°540, 3s cut off 3°390, 
} cut off 2°00, 4 cut off 2°45. 

Mean gross effective pressure—jths cut off 23-413, 3rds cut off 
23°761, 4 cut off 25-909, 3th cut off 24-116. nee 

Gross effective horse-power per indicator—{ths cut off 9°813, jrds 
cut off 9°816, } cut off 10°760, $th cut off 9°958. “ 

Total horse-power, including overcoming back pressure—{ths cut 
off 11-277, $rds cut off 11-217, } cut off 11-754, {th cut off 10-970. 

Net horse-power applied to fan, deducting back pressure and 
friction of engine—{ths cut off 8:572, 3rds cut off &°577, 4 cut off 
9°327, 1th cut off 8°719. 

Pounds of feed water per hour per total horse-power per indicator 
—iths cut off 38-130, 2rds cut off 33-481, 4 cut off 31°691, ith cut off 
29-261. 

Pounds of combustible per total indicated horse-power per hour 
—Iths cut off 3582, ards cut off 3°179, } cut off 3°164, }th cut off 
2-906. 

It will be observed that an economy of nearly 25 per cent. 1D ae 
was effected by cutting off at 1th instead of {ths, the same wor 
being done in both cases in the same time. But in cutting off at 


the fuel and water consumed, and work done per hour and per | §rds and at } of the stroke there was no material difference in the 


minute. 


quantity of tuel. 
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DARWEN AND HADDON’SBMANUFACTURE OF BOLTS AND RIVETS. 


Tis invention, by Edmund Darwen and Jobn Haddon, of Bir- 
mingham, consists, firstly, of improvements in machinery for the 
manufacture of nails, which improvements are especially applicable 
to machinery for the manufacture of copper nails, but are also 
applicable to machinery for the manufacture of nails from iron and 
other metals. 

The principal parts of the machine are arranged in the following 
manner:—The feeder by which the wire or rod is fed into the 
machine is of the ordinary kind. The wire after leaving the feeder 
passes along the axis of a square slide, which is in a line with the 
heading punch. The side dies by which the point of the nail is 
formed and in which the nail is headed are immediately in front of 
the end of the square slide, and the moveable side die by which 
the cutting off of the wire is effected works against the end of the 
said square slide. The movable side die cuts off the wire against 
the edge of the hole in the square slide through which the wire 
passes. The face of the square slide is not flat, but has a vertical rib 
or projection extending from top to bottom on that side of the hole 
nearest the fixed die. This rib has an inclined face towards the 
movable side die The square slide is kept to its bearing by a 
strong spring, but is capable of yielding when the side dies close by 
the movable side die acting on the inclined face of the vertical rib on 
the face of the square slide. By this arrangement the cutting edge of 
the movable side die is less liable to injury than when it acts against 
a flat surface. By the action of the inclined face of the rib the wire 
is pressed slightly forward, so as to be beyond the action of the heel 
of the die, and injury to the die is thereby prevented. A holder, 
consisting of a vertical lever, is capable of withdrawing into and 
advancing from a recess in the fixed sido die. As soon as the wire 
is fed between the dies and before it is cut off the holder advances 
towards the movable side die and holds the wire against the side 
die. The die advances and cuts off the wire, which is held by the 
holder and carried against the fixed die. The pointing is effected 
by the closing of the side dies, and the heading by means of a 
heading punch of the ordinary kind. After the retiring of the 
heading punch, the movable side die retires; the holder advancing, 
first pushes the nail from the fixed die, and next presses and holds 
the wire that has been fed into the machine against the movable 
side die. The cutting off of the wire and the formation of another 
nail proceeds in the manner already described. 

The invention consists, secondly, of the improvements herein- 
after described in machinery for the manufacture of rivets either of 
copper or of iron. The principal parts of the machinery are 
constructed and arranged in the following manner :—The cutting 
off die works in front of, and against the, fixed die through a hole in 
which the wire or rod, from which the rivets are to be made, is fed. 
The cutting-off die is furnished with'a sprivg finger, by which the 
piece cut off is held against the die and carried by the motion of the 
said die in front of the die in which the cut-off piece is headed. 
While held there by the cutting-off die and finger, a punch, some- 
what similar to an ordinary heading punch, advances and forces 
the cut-off piece into the heading die, giving the cut-off piece 
partially the figure of the die. The cutter first retires, and after- 
wards the punch. The die in which the partially formed rivet is 
held slides from front of the last-described punch, and brings the 
partially formed rivet in front of the true heading punch, which, 
advancing, forms the head of the rivet. The heading punch retires, 
and a bolt or rod pushes the rivet from the die in which it was 
headed. The motions of the several moving parts are communi- 
cated from a principal shaft by means of cams and levers. The 
wire or rod from which the rivets are made is fed by a feeder of the 
ordinary kind. 

Fig. S cogeenente in plan a portion of a nail machine constructed 
according to the first part of the invention, and Figs. 2, 3, and 4 
represent portions of the same. In Fig. 1 are only represented 
such portions of the machine as are necessary to make the inven- 
tion intelligible, the parts omitted in Fig. 1 differing in no respect 
from those commonly employed in nail machines. 

The wire a, from which the nails are to be made, having been 
fed into the machine by a feeder of the ordinary kind, passes along 
® square or angular hole in the slide 6, l*, shown separately in 
Figs. 2and 3. ‘The said slide is made of two parts, marked } and J? 
respectively, and the hole marked c in Fig. 2 is formed by the oppo- 
sition of angular grooves in the two parts 5, 6. The said hole c is 
parallel with the axis of the slide b, 5%. ‘The slide b, 62, has motion 
in the bed e, being pressed in the direction of the heading punch 
by the spring f; ‘Ihe heading punch d, which is of the ordinary kind 
and worked in the ordinary manner, is in a line with the slide b, Lz, 
The side dies by which the point of the nail is produced, and in 
which the nail is held while being headed, are marked g, h, the dieg 
being fixed and the die h movable. ‘I'he movable die works against 
the end of the slide 4, 4*, und cuts off the wire against the edge of 
the hole ¢, through which the wire a passes. The working face of 
the slide 6, b?, has on the part b a rib or projection i, that side 
of the rib i turned towards the hole in the slide being inclined or 
curved, as will be understood by an examination of Fig. 1. In 
the fixed die gis the holder k which works in a recess in the die g- 
The holder & consists of a lever, shown separately in Fig. 4, the 
head only of the lever being seen at & in Fig. 1. The lever turns 
on an axis 4 and its upper end is forced out of the die g by the coiled 
Spring m. As the movable die} / is made to advance towards the 
fixed die g, it cuts off that part of the wire a situated between itself 
and the fixed die g; this portion of the wire is marked a? in Fig. 1, 
the piece of wire a? being held between the face of the movable 
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die A and the holder &. After the wire is cut off, the movable die 
h continuing to advance, the wire a? is brought against the fixed 
die g, and the pointing of the piece of wire is effected in the ordi- 
nary way by the closing of the dies g and h upon the wire. As the 
movable die h advances after cutting off the piece of wire 
a, it carries it against the fixed die g, but as the wire 
approaches the die g it is made to travel up the inclined rib? of the 
slide b, 62, that is, the piece of wire slides forward in the direction 
of its length, so that, when the dies g and A close upon it, the 
point end of the wire a? is beyond the action of the heels of the 
dies g, h, and injury to the dies is thereby prevented. As 
the movable die 4’, in its motion, presses upon the inclined 
rib i of the slide 4, 4%, the slide is pressed back, and the dies 9 
and h close upon one another. When the movable die / retires 
the slide }, 4%, resumes the position represented in Fig. 1 
by the action of the spring jf While the partially formed nail 
is held between the dies g and h, the heading punch d ad- 
vances and forms the head; the heading punch d retires and 
afterwards the movable die h; the holder, &, pushes the nail from 
out the die g, and the slide 5, ?, takes the position represented in 
Fig. 1, and the machine is ready to form another nail. During the 
feeding of the wire, the holder x is forced back, and held in the 
position represented in Fig. 1, by means of a lever, the end of which 
is marked n in Fig. 4. The lever is operated on by a cam on the 
driving shaft, and the end raised, so as to press the holder * in a 
direction contrary to that iu which the spring m presses it. : 

Fig. 5 represents in plan a machine for the manufacture of rivets 
constructed according to the second part of the invention, and 
Fig. 6 represents {a portion of the same separately. In Fig. 5 
portions of the machine are omitted, but these differ in no 
essential respect from like parts of ordinary rivet machines, 
and constitute no part of the invention. The wire o, from 
which the rivets are to be made, is fed by an ordinary feeder 
through a fixed die p upon which the cutting off die g slides. The 
cutting off die g is fixed in a holder r and urged forward by the 
lever s actuated by the cam ¢ on the main shaftw. The return 
motion of the gutting off die g is effected by a coiled spring. 
The cutting off die q, representea separately in Fig. 6, is furnished 
with a spring finger v, which bears against the end of the 
die, and the wire fed into the machine is held in the notch in 
the die g by the spring finger ». After the piece o? of the wire o 
has been cut off by the advance of the die g it is held by the 
spring finger in the notch in the die g, while the die 
advances and brings the piece of wire 0? opposite the punch 1. 
The heading die w has a sliding motion, the advance motion being 
effected by the lever z, acted upon by the cam y on the shaft w. 
The return motion of the heading die w is effected by a coiled 
spring. The parts of the machine are represented in Fig. 5 in the 
positions which they respectively occupy when a rivet has just 
been headed, but at the commencement of the formation of a rivet 
the heading die w has advanced so far that the hole z in which the 
heading is effected is in a line wtth the axis of the punch J, that is, 
the end of the beading die w is in contact with the end of the fixed 
die p. The cut off piece of wire o* being carried by the cutting off 
die q and finger v in front of the hole (2 the heading die w being in 
the advanced position last described) the punch 1 advances and 
pushes the piece of wire o? into the hole z of the heading die w, 
giving the cut off piece eee the figure of the die. The cutter g 
retires, and afterwards the punch 1, the heading die w also retires into 
the position represented in Fig. 5, by which means the piece of wire 
is brought opposite the heading punch 2._ The heading punch 2 ad- 
vances, and forms the head of the rivet. The heading punch retires, 
and the rivet is forced from the hole z by means of a rod 8 indicated 
in dotted lines. The rod 3 is urged forward by means of a lever, 4, 
acting upon the slide 5. ‘The lever 4 is acted upon by the cam 7, 
through the lever 8, connecting rod 10 and lever 11. After the 
parts of the machine, Fig. 5, have performed the several motions 
described, they are ready to form another rivet. The punches 1 
and 2 are worked by the cams 12 and 13, on the shaft uw, the cams 
operating upon the punches in the ordinary way. 


TAYLOR’S APPARATUS FOR LUBRICATING 
THE CYLINDERS OF STEAM ENGINES. 

In lubricating the cylinders of high-pressure steam engines by 
means of the ordinary tallow or grease cup, the tallow or oil is 
placed in the cup and the tap opened, the whole of the tallow or 
grease passing almost immediately into the cylinder, and chiefly at 
the time that the exhaust steam is passing out of the cylinder, and 
thereby a great amount of tallow or oil is wasted by passing off 
with the exhaust steam; and in condensing steam engiues this 
waste of tallow or oil is still greater, owing to the vacuum, which 
causes the greater part thereof to pass at once from the grease cup 
through the cylinder into the condenser. 

The principal object of this invention, by R. H. Taylor, of Bright- 
side, near Rotherham, is to obviate this waste, by causing the tallow 
or oil to pass into the cylinder at the time that it is being charged 
with steam, and at no other time, the pressure of the steam itself 
opening a valve to admit the tallow or oil to the cylinder when 
charging with steam, and the exhaust or vacuum closing the valve, 
80 as to prevent the admission of tallow or oil while the steam is 
passing from the cylinder. 

‘The general arrangement of the grease cup is somewhat similar 








to the ordinary one, being of a globular form, with a screw plug at 
the top for supplying the tallow or oil, and a tap below, the conical 
plug of which is perforated with two holes, so as to open and close 
two passages simultaneously. . These two passages both communi- 
cate at their lower ends with the cylinder, the upper end of the one 
terminating at the bottom of the grease cup, and the other being 
provided with a tube, which extends upwards, and terminates near 
the upper part of the inside of the grexse cup. The upper end or 
orifice of this tube is provided with a valve opening upwards, and 
the orifice of the other passage at the bottom of the grease cup is 
also provided with a valve also opening only upwards, and these 
two valves are so connected together by a cross head, attached to 
the upper ends of their rods that the opening of the one shall cause 
the simultaneous opening of the other, and vice versa. The grease 
cup is to be charged with tallow or oil, and the screw plug replaced, 
the tap below is then to be opened, and the effect will be that a 
portion of the tallow or grease will be admitted to the cylinder at 
each stroke of the piston when the cylinder is being charged with 
steam, but not at any other time. “Jf the steam is entering the 
cylinder when the tap is opened the pressure thereof will raise both 
the valves at the same time, and also admit steam above the tallow 
or grease, so that the latter is in “ equilibrio,” and can flow into the 
cylinder by its own gravity, but the instant that the exhaust port is 
opened and the steam begins to pass out of the cylinder, the partial 
vacuum closes both of the valves immediately, and shuts off the 
supply of tallow or oil, thereby preventing it from being wasted by 
passivg off with the exhaust steam, as the cylinder only receives 
the tallow or oil at the time that it is receiving the steam, the vacuum 
merely causing the valves to shut closer. 
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The illustration represents a section of the improved apparatus 
taken vertically through about the middle of the same, the valves 
being shown in the position they would assume when the pressure 
of steam is on, and the oil or tallow is being admitted to the cylinder. 

a, a, is the globe or cup to hold the tallow or oil; 5; d, is the 
screw plug, which is to be removed when supplying the cup with 
tallow or oil, and then replaced ; c, c, is the conical plug of the tap, 
which has two perforations, so as to open and close the two passages 
d, d, and ¢, e, simultaneously, and to regulate the quantity of tallow 
or oil passing into the cylinder. This plug is turned by the lever 
or spanner /, 7, and may be furnished with a graduated plate or 
index, to show the amount of tallow or oil supplied; d, d, is the 
tallow or oil passage for conveying the tallow or oil from the globe 
or cup to the cylinder or other part of the steam engine where 
it may be fixed; e, e, is the steam passage for admitting steam 
through the valve g, g, to the upper part of the globe or grease cup 
ubove the tallow or oil; e* e*, is a steam tube inside the globe, and 
connected to the steam passage e,e; g, g, is a tubular valve sliding 
in the upper end of the steam tube e*, ¢*, and having perforations 
which, when the valve is raised by the pressure of the steam, as 
shown, correspond with the perforations or steam ports i, 3, in the 
upper end of the tube e*, e*, so as to admit steam above the tallow 
or oil; j, j, is a cross head, which connects the spindle of the valve 
9; 9, to the spindle A, h, of the valve J, /, so that when the valve g, g, 
is raised, the valve J, J, is raised also, and vice versa k, k, are two 
guides through which the spindle h, kh, works; J, J, is the valve for 
opening and closing the tallow or oil passage d, d, The apparatus 
may be either fixed into the cylinder cover or on to the steam chest 
or steam passage, in which latter cases the valves, as well as the 
cylinder, will be lubricated. It will be evident that if the plag or 
tap c, c, is opened when the pressure of steam is on, the steam will 
pass through the passage e, e*, in the direction of the arrows, and 
raising the valve g, g, will fillthe upper part of the grease cup above 
the tallow or oil, thus placing the latter “ in equilibrio,” and as the 
two spindles of the two valves g, g, and /, J, are connected together, 
the rising of the former will also open the latter, and allow the 
tallow or oil to pass through the passage d, d, into the cylinder or 
steam chest. The effect of the exhaust or vacuum will be, on the 
contrary, to close both valves immediately, and thus. prevent the 
waste of the tallow or oil by passing off with the exhaust steam. 
The cylinder will thus be lubricated at each stroke of the piston, and 
hence the friction and consequent wear and teav of the cylinder 
and piston will be greatly reduced, and, consequently, the consump- 
tion of fuel, as well as that of tallow or oil, will be considerably 
economised, 








Steam Piovenine 1x Eoyrr.—(From our Correspondent).—It ix 
expected that a great stimulus will be given to steam cultivation in 
Egypt this year, from two causes, first, the removal by epizootic 
disease, of 900,000 out of the 2,000,000 horned cattle which Egypt 
possessed ; and, secondly, the payment to Egypt of very large sume 
for cotton. Enterprise of every kind has received a great stimusus 
in the land of the Pharaohs. 

Suies or War Buiwpine ror tHe Koran. Navy.—There are at 
the present time 36 vessels under construction at the various royal 
and private dockyards for the British navy, many of which are in a 
very forward state for launching. They consist of 4 iron scrow 
ships, 2 iron-cased screw ships, 1 screw iron corvette, 1 double 
screw iron gunboat, 1 double screw iron and wood gunboat, 9 screw 
frigates, 3 screw ships, 2 screw corvettes, 4 screw sloops, 1. 
dispatch vessel, 5 screw gun vessels, and 6 screw gunboats. 
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LAW INTELLIGENCE, 


Guildford, August 4, 
Orv Court.—(Before Mr. Baron Mantis and a Special Jury.) 
Bovin v. MarsHa.i. 





Tus was another of the many actions which have arisen of late 
years upon a patent taken out in 1849, and renewed in 1863, by Mr. 
George Hinton Bovill, civil engineer, for improvements in the 
grinding of wheat or other grain into meal or flour. There was a 
similar action at the last assizes, which was, however, settled. There 
was another similar action against another person at these assizes, but 
that also was settled by a verdict for the plaintiff, with an agreement 
to take a licence from him for the remainder of the term. In the 
present action also the patent and the infringement of it by the 
defendant were 8s» far admitted that £100 was paid into court, and 
the question was only as to the amount of damages. 

Mr. Bovill, Q.C, and Mr. Lush, Q.C., with Mr. Garth, were 
counsel for the plaintiff; Mr. Watkin Williams appeared for the 
defence. 

So long ago as 1852 the Admiralty took iuto consideration the 
question of the introduction of the invention into Government 
victualling yards, and a series of experiments were conducted there 
by Mr. Prescott, storekeeper of the Royal William Victualling Yard, 
Mr. Pinhorn, storekeeper of the Royal Clarence Yard, and Mr. 
Miller, engineer of Portsmouth Yard—the result of which was a 
report strongly in favour of the invention. It stated the “advan- 
tages of Mr. Bovill’s machinery” under various heads—“ Speed in 
Grinding,” “ Produce,” “ Temperature,” * Despatch in Dressing,” 
“Duration of Millstone,” and “Cleanliness.” The result was that it 
would, with the same description of wheat, produce biscuit-meal and 
flour of a better quality, from having greater life or strength, 
andin larger quantities, and would produce a better quality of biscuit- 
meal from wheat at 3s, 8d. per qr. lessin value than that usually 
ground; and under the head of remuneration to Mr. Bovill for the 
use of his invention they suggested that a royalty of 1s. per quarter 
would not be unreasonable, but that a commuted allowance of 6d. 
per quarter at seven years’ purchase upon the average quantity of 
wheat ground at the dockyards where it had been introduced during 
the last three years would be fair and reasonable for the extension 
of the invention to other Government establishments. In 
consequence of this report Mr. Boyill then agreed to the offer of 6d, 
per quarter royalty for the use of his patent at Deptford Victualling 
Yard upon the quantity of wheat ground by his machinery. The 
invention, it appeared, had ever since been used in the Government 
estublishments, and during the Crimean war was used to an 
enormous extent; and it was on account of the immense quantity 
of corn ground into meal at those establishments that the inventor 
agreed to accept the commuted royalty of 6d. per quarter, The ori- 
gival patent having expired in 163, the Privy Council, on ac- 
count of the meritorious character of the invention, and 
the great expenses . hich had been incurred by Mr. Bovill in per- 
fecting and improvi: it, granted him an extension of it for five years 
longer. In consequence, however, of the expiration of the patent, 
and perhaps in some instances in ignorance of its extension, many 
of the millers had used it without licence or acknowledgment, and 
hence the various actious which had been brought to enforce the 
patent, and this was one of them. The defendant was one of the 
millers who had, it was said, used the invention since the extension 
of the patent for a period, as was alleged, of about two years and a 
half. He is a miller at Great Grimsby, and had two mills there, in 
one of which he had succeeded a Mr. Hartley, who himself used a 
patented process and paid a royalty to Mr. Bovill for it. He was 
applied to this year for payment of g royalty, but after some 
correspondence it was refused, and this action was brought, in which 
he had, as above stated, paid the sum of £100 into court in satis- 
faction of the infringement to the extent to which he admitted it. 

Mr, Bovill, in stating the case for the plaintiff (his brother), 
explained the nature of the invention, the essence of which 
appeared to be the.effectual introduction of a current of air 
through the mill, so as to ventilate it, drive off the flour so 
soon as ground, and keep the process clear from damp, heat, 
and dust, the great defects of the old process being that 
there was no draught or current of air sufficient to relieve 


the mill of the meal or flour as fast as it was ground, so 
that it clung to the stones of the mill, and clogged them 
up, and thus became “caked,” and tended to produce heat 


and damp. ‘lhe learned counsel, however, applied himself chiefly 
to the question of damages, as being the main question in the 
case, and in that view dwelt rather on the pratical results of the 
invention, as to which he relied, of course, strongly on the report of 
the Government inspectors, whom he said he should call to prove it. 
Coming then to the question of amount, he represented that the de- 
fendant had, during the last two years and a half (or rather the two 
years and a half previous to the action) ground such a quantity of 
corn by means of the patented process as that at the rate of Is. per 
qr. would amout to £2,854, and he urged that this, according to the 
Government report, would only be a fair and reasonable rate; bus 
even at the Government commuted rate of 6d. per qr. it would come 


to £1,427, and that, or something like that, was the lowest amount | 


he claimed, 

Mr. Trescott was the first witness called, and gave evidence in 
accordance with his report. i 
the new process of three sacks in every 100 qrs., and that the saving 
was about 2s. 6d. or Ss, per qr. on the entire quantity ground. He 
thought that in the Government yards, where great quantities were 
ground, a payment of one-fifth of the amount of the saving 
effected was justified, and this would be about 6d. per quarter. 
‘his, however, he said, was in consideration of the immense 
quantities of wheat and other corn ground in the Govern- 
ment establishments. For instance, he said enormous quantities 
were ground by the new process in the Russian war. 

Several other witnesses were called to contirm this evidence. 

Mr. W. Williams cross-examined the witnesses, with a view 
to show that the patented invention was only an improvement and a 
combination, so that the total saving effected was only partially due 
to it, soas to enable him to maintain that the plaintiif could only 
cloim a portion of the saving or protit effected. ‘The learned counsel 
asked one of the witnesses—"* Have you not heard that, at the 
Hadley Mills (the mills of the great flour millers at Larnet,who were 
defendants in the action at the last assizes) they don’t care much 
about the invention?” 

Witness (laughing): Oh, no, no, no! They'll tell you a very 
diflerent story at Hadley’s. 

Mr. Bovill: Ah, that was the story they were going to tell at the 





last assizes; but it would not do. Would it, eh?” 

Witness stated that atter the last action they used the invention 
it Liadiey’s, although at the trial it was said to be of no use. 

iv. De : Ah, that was by license from the plainiith 

Mr. Bovill, the plaintit!, was the next witues, called, and he was 
examined by Mr. Lush, Q.C., as to the nature and advantages of his 
jovention, lle stated thet no former plan had been successtul, and 
tbat the Government bad instituted many experiments to test his 
invention, and be had for some years been engaged in such experi- 
n swith a view to perfect and test it. He was willing to grant 
licenses ot Gd, per qr. for the whole of the remaining period of the | 


duration of ais patent, but he did not think it fair to have so low a 
rate for a shorter period. Before he had built bis last mili he had 
gone all over the Continent to see all the foreign mills and observe 
their processes, and he found none but his own was effectual and 
Successiul, 

In cross-examination he was asked as to various millers in this 
country—such as the Messrs. Kidd at Isleworth—who, it was sug- 
gested, had used the invention before he patented it, but this he 
demied, and showed that their processes diflered from his own, aad 
lacked its main and most important features. 

Mr. W. Williams cross-examined Mr. Bovill at great length with 
a view to depreciate the value of his invention, and to show that the 


| La Gloire and the Flandres. 
| under fire of heavy guus was, of course, as well known before the 





Ilo stated that there was a saving by | 


advantages derived from his process were not to be ascribed entirely 


to his invention, but in some degree to previous improvements. He 
elicited that to one or two millers he had granted licences at lower 
rates than 6d. per quarter. The learned counsel likewise elicited 
from Mr. Bovill that he had not for about a twelvemonth after he 
knew that Mr. Marshall was using the new process informed him of 
the extension of his patent, and that the first application for 
a royalty was in the present year. That application contained 
an offer with a threefold alternative—(1) a licence at the 
rate of 1d. a quarter on the corn ground; or (2) a fixed rental 
calculated at that rate; or (3) a commuted payment of a gross sum 
down. He stated that he had received a fixed annual payment 
from Hartley, the predecessor of the defendant, at one mill calcu- 
lated at 2d. agqr. for the whole period of the duration of the patent, 
and amounting to upwards of £200 a year, and the defendant, it 
appeared, had also paid £100 a year in respect of his other mill. 

At this period of the case a consultation between the counsel on 
both sides took place with a view toa settlement. 

Mr. W. Williains then announced that he deemed it desirable to 
setile the case, as the invention was most undoubteddly one of great 
merit; and th defendant had accordingly agreed to take a licence 
at the rate of 6d. per qr. for the past time, and 1d. per qr. (for all 
corn ground) for the remainder of the extended term of five years. 


IMPORTANT EXPERIMENTS AT SHOE- 
BURYNESS. 

On Thursday, the 4th instant, the Iron-plate Committee brought 
their official existence to a close with some experiments upon a 
target representing an iron-clad built to scale upon the priuciple 
generally adopted on the Continent, and more especially by our 
neighbours the French. Nearly all the lron-plate Committee were 
present on this occasion, together with a large number of officers of 
both branches of the service, who were specially interested in seeing 
how the theory of foreign armour ships would stand the downright 
practice of such heavy ordnance as Shoebury could bring against 
them. 

This target, the trial of which closes the labours of the Iron 
Armour-plate Committee, hes been made at the suggestion, and 
according to the drawings, of one of its members, Professor Wil- 
liam Pole, F.R.S. Its object differs somewhat from that of most 
targets hitherto tried, for, whereas the usual endeavour has been to 
test novel constructions offering promise of increased resistance, 
this experiment only proposes to obtain exact information as to 
the actual strength of a very simple and comparatively slight struc- 
ture, but still one largely adopted in practice—namely, a wooden 
ship with a plain armour-plate covering, and without any extra 
strengthening devices of longitudinal stringers, &c, such as those 
lately tried in the Lord Warden and others. At the same time, to 
render the experiment as useful as possible, Mr. Pole has taken 
advantage of it to try the value of some inventions, which, though 
approved by other nations, and especially by France, have not 
hitherto been fully tested in this country. ‘These are—the use of 
plates of small area, and a peculiar mode of fastening them to the 
ship with large “ wood screws,” holding by coarse threads in the 
timber, iustead of bolts passing entirely through, with nuts on 
the inside, which is the usual English plan-——and a most detective 
one it is. 

The target represented a portion of a ship’s side, 17ft. long aud 
10ft. high, covered with four rows of plates, each plate being about 
5ft. Yin. long and 2ft. Gin. wide. The two upper rows were 44in. 
thick, the two lower nearly 6in.—that is to say, 5 15-16in. Hach 
plate was screwed to the ship by about 15 screws, each l}in. in diame- 
ter, aud penetrating well into the ship’s timbers to the depth of 16in. 
The hull was composed of vertical frame timbers of oak Hin. thick ; 
outside planking of teak, 10in.; and inner planking of oak, again, 
Gine, all strongly fastened together. Behind this were portions of 
decks and deck beams, strengthened in the manner usual with French 
armour ships. These strengthenings consisted of massive oak 
brackets, which filled up the angle between the ship’s side and the 
deck, and occurred at intervals of about 3ft. apart, answering much 
the same purpose as the iron beams used in our men-of-war. These, 
however, appeared to be stronger; were vertainly placed close to- 
gether, and were, besides their own stroug 2in. iron bolts, six 
in number, still further secured to the deck and the side by broad, 
powerful wrought iron brackets, bolted through on each side, 
Every part of the target, in fact, was constructed on the principle 
universally in use on the Continent, and, above all, in France. The 
whole target—that is to say, its Gin. plates on the water line, and 
4%in. plates above—may be said to bave represented the last and best 
ot the French iron-clads—the Flandres; while the upper half—that 
is, the 4jin. plates alone—were in most particulars a general copy 
of La Gloire, the wood backing being similar in both 
How 6in. and 4}in. plates will stand 








experiment commenced as at its close. The trial, therefore, was 
simply undertaken to test the continental system of small plates 
fastened with a large number of screws instead of bolts. ‘These 
screws were supplied direct from France, and were used so numer- 


ously about the plates that at no part could a shot strike without | 
| having its circumference within two inches of no less than four of | 


them. As either screw or bolt holes in the plates are evils and 
recognised sources of weakness, it was believed that the plates 
would soon yield under fire and crack in all directions; but the 
absolute perfect manufacture of the iron made by the Millwall 
Company disappointed this expectation, for, though the target was 


penetrated and destroyed more absolutely than any target 
that has ever yet been tried at Shoebury, not a single 
erack was visible in the iron from first to last. More 


perfect plates have never been experimented on, and a most apt | 


illustration was afforded by them during the course of the day of 
the value of the long labours on the Iron-plate Committee, which 
were on ‘Ihursday brought toa close with this trial. The target 
was fixed right in front of the once-famous Scott Russell target, tried 


about three years ago, and built of plates which were then thought | 
nevertheless, | on " 
to be elicited by continuing them. 


marvels of manufacturing excellence, but which, 
cracked like glass under the shot. On Thursday almost every shot 


| went clear through the French target, and afterwards struck full 


with more or less of force on Scott Russell’s. When they did strike 
the latter hard they generally cracked a plate, but as we have sad, 
the Milwall plates in the French target never gave a sign of weak- 
ness, though it was perforated in all directions, and once witha 
shot so close to the circular hole made by another previously as to 
leave only a narrow but a perfect strip of iron like a lattice work 
between the two. Even from the plates of Jobu Brown and Co. 
finer results have never been obtained, and we are not saying too 
much in praise of the lron-plate Committee in attributing to their 
patient and careful investigations and the results of their valuable 
experiments much of the high superiority which our own plate 
manufacture now enjoys throughout the world. When the com- 









mittee be 
unknown circumstance to get a shot through any target, but it was 
almost equally a matter of course that the plates shattered and 


cracked ia all directions under the tire of the least effective 
guns In the interval that has elapsed both the Orduance 
Select Committee and the Iron-plate Committee bave een 


steadily at work, the former perfecting our means of attack in guns, 


the latter improving our system of defence in armour-plates, and, as | 


was to be expected, the former have gained the advantage. True 
it is that our armour-plates have been brought to such perfection 
that a crack in a plate, even under the most incessaut firing, is rarely 
seen; but, on the other hand, what with larger guns and steel shot, 
it is now taken asa matter cf course that our heavy ordnance can as 
easily pierce any system of armour-plating that can reason- 
ably be expected to float at sea as if it was so much wood. 


| In plain terms, this is really the result at which all the Shoe- 


buryness experiments have at last arrived. No matter what the 
target or the system of coating, whether it be Chalmers’ or 








zan their labours, about four years ago, it was an almost | 


the French plan, 6-in. plates, a cupola ship, or one of the Warriors 
or Minotaurs, the guns we have now got of Sir William Armstrong's 
go through all alike. Wooden ships are relatively stronger against 
68-pounders than are iron-clads against the 150-pounder and 
200-pounder shunt guns. We have quite reached—if, indeed, 
experience does not show us that we have overpassed—the limit 
of armour weight which such ships as the Lord Warden and 
Bellerophon can safely carry in a heavy sea. Yet these two vessels, 
which, with the American ship Dictator, are the strongest and the 
thickest plated known to exist, are also known to be almost as 
vulnerable to the heavy guns at Shoeburyness as wood is to the 
66-pounders. Nothing could more conclusively prove this truth 
than the experiments of Thursday. It is needless to go through a 
long recapitulation of the shots fired.» These experiments are, of 
course, only valuable in their results, and when the heavy guns were 
used against the French target the results were always thesume. They 
sent their steel shot clear through it with more or less of ruin and 
devastation. It mattered not whether the shot was a 160 or a 220- 
pounder, whether of steel or of chilled cast iron, on Captain Palliser’s 
system ; whether the charge was a full one to represent close action, 
or the powder reduced so as to give the same velocity to the shot as 
would be got with a full charge at a range of 1,500 yards. In every 
instance the projectile went clear through 6in. or din. plates, crack- 
ing and bulging the plates of Scott Russell’s target behind it, and 
leaving the massive oak and teak of the French target a mere ruin 
of splinters scattered far and wide upon the beach, or marking by 
their tattered fringe where once great beams had been. An accident 
illustrated the immense sureriority of this chilled metal over the 
common iron castings. It was intended at the conclusion of 
the experiments to try a 300-pounder steel shot from the 
10}in. gun, but as it happened one of ordinary cast iron was 
taken by mistake. This, thongh propelled with a 35 Ib. 
charge instead of 501b., the reduction of power only giving the 
velocity which the skot would have had at 1,500 yards range, broke 
up almost harmlessly against the target, making a severe dent, but 
nothing more, whereas the 250-pound chilled shot of Captain Palliser, 
with the same charge, went clear through everything. The value of 
the new process of casting these shot in cold iron moulds, so as to 
chill and contract their outer surface into almost the hardness of 
steel, still remains to be proved in manufacturing practice. Of the 
increased hardness of the shot there is no manner of doubt, but its 
inferiority as compared with steei is admitted, while it has yet to be 
proved that it can be made as cheaply relatively to steel as is the 
difference in its effectiveness. In every case with these chilled shot 
the best Pontypool iron is, we believe, used, instead of the common 
pig, while in some cases the shot is over chilled, and the outer surface 
so contracted over the inner mass as to at once shatter, like glass, 
on the concussion of the first explosion in the gun, which 
blows it out in ragged tragments. This is a serious military 
de'ect. Another defect of a commercial nature is that the iron moulds 
are liable to crack after some fifteen or twenty shots have been cast 
in them, when the value of the cost of the mould has, of course, to be 
added on to the price of the shot it has turned out. There is no 
reason to doubt that with increased experience in their manufacture 
these difficulties may be surmounted, and we only mention them to 
show that such a wonderful revolution as that of getting a metal like 
steel at the price of cast iron is not likely to be accomplished off 
hand, if, indeed, it can ever be brought about at all. Looking at one 
side of the target fired at, the French method of fastening 
the plates with screws instead of bolts seemed absolutely perfect. 
But, as with everything else, there was another side to this picture. 
Screws can only be used with wooden ships which have been plated 
with armour such as nearly all the French ships are built 
of, and such as, unfortunately, some of ours, like the Prince 
Consort, Royal Sovereign, &c., are also. It is only with a wooden 
frame behind the armour that a sufficient depth of wood can be got 
for the screws to bite in; and though, undoubtedly, the screws do 
hold better than our bolts in the wood, yet, on the other hand, the 
wood itself yields to the passage of the shot in such terrific splinters 
as would carry utter destruction through a ship’s crew. The 
experiments, both with this French target and with the Lord Warden 
a few months since, have proved incontestibly the worthlessness of 
wooden ships plated with armour, as compared with pure iron struc- 
tures. Ifit s still intended by our Admiralty to coat more wooden 
ships with armour, the wooden scantling must be lined with an inner 
iron skin, if it is not wished to expose the men to more destruc- 
tive missiles, in the shape of splinters, than any which either 
Sir William Armstrong or Colonel Boxer could send among 
them with their segment or shrapnell shells. There is, how- 
ever, not the least reason why vessels built on the plan of our 
first and best system of armour plating, the Warrior, which carries 
18in. of teak under her plates, should not have their armour fas- 
tened on with screws on the French plan. This system is so 
infinitely superior to our plan of using bolts as literally to leave no 
data whatever by which the two can be compared. The difference 
between the methods may be best summed up by saying that the 
French screws do always hold on their plates in spite of everything 
that shot can do; whereas, our bolts break with the first blow, and 
allow the plate to buckle up at the ends, or even to fall bodily off. 


| Nothing that shot or shell could effect on this occasion could make 


the screws loosen their hold, and, though the target was per/o- 
rated like a sieve in all directions, the screws, from first 
to last, showed no signs of yielding. Their metal was certainly 
as wonderful as that of the plates, which were of the toughness and 


| consistency of copper, rarely even bending uuder the tremendous 


blows which pierced them like paper. Some of the screws were 
struck, and were twisted almost literally into knots, without showing a 
sign of fracture in any part. Their metal was of the peculiarly 


| excellent kind which comes from the island of Elba, and which is 


alwavs worked with charcoal. Ifthe French could only manage to 
make plates of the same temper as these screws, they would have 
nothing to desire for theiriron fleet. Their plates, however, judging 
from the many specimens which have come to this country to be 
tested, are very inferior, and the majority of their armour is now pro- 
cured from this country, whence they are also using every endeavour 
to get our best plate workmen also. The experiments were brought to 
a close on Thursday evening, because there was in truth no new result 
From the moment that the 200- 
pounder and 150-pounder came into play with steel shot there was a 
mere repetition of holes in the target, and nothing more, save that, 
if possible, some were more ragged and disastrous than others. 
Beyond this there is really little to say, and it would be mere 
tedious iteration to give the succession of shots which, whether fired 
with low charges to represent 1,500 yards, or fired close, had only 
one result—that of smashing up the target with more or less of ruin. 
This conclusion would not have been materially altered in any 
respect had one of our best specimens of armour-ships stood for the 
time in place of the French target. Leaving out of the question 
altogether the 600-pounder, the 150 and 220 pounders which are 
now at Shoebury have proved themselves sutflicient to destroy 
almost at a blow every target that has been put before them, 
even such targets as inventors have brought forward, where the 
mass of iron has been so great as to at once render it evident that it 
could nut be borne in sea-going ships. For mere harbour duty & 
floating battery with steam: power enough to steam in or out to 
Spithead may be made to carry 12in. or even Ldin. of iron. For sea- 
soing frigates Gin. seems as yet to be the utmost limit of weight 
which they can safely carry, and Gin. of iron before thee heavy 
Armstrong shunt guns represents the same powers of resistance that 
wooden ships offer to 68-pounders, The guns have always kept an 
important relative superiority over the armour, and are likely to keep 
it to the end. 

‘The experiments on various kinds of s‘eel shell have almost been 
brought to a close, and with the results which we anticipated from 
the commencement. The great experiment with the 6uU-pounder 
against a floating Warrior target at 2,000 yards’ range has been 
adjourned sine die. The 600-pounder has now nearly completed its 
150 proof rounds, and still remains, without change, as formidable as 
ever. 
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SHIP SIGNALLING. 


Tue new commercial code of signals, which the authorities here 
and which America, France, and other States have adopted, as an 
international or universal system for eommunicating from ships to 
the shore, or from vessel to vessel at sea, is gradually superseding 
all others. Some owners decline to furnish the masters of their 
vessels with the new flags. A few obstinate men of the ancient 
school adhere to the old codes, and ignorance deters a small number 
from following in the progress of the times in this as in other 
improvements. There are always men in every profession to put a 
drag on science. Not that they are adverse to progression, but they 
are disinclined to take up inventions which lead to change, and 
give a little trouble. They understand one way of signalling, and 
they do not care whether there isa better ornot. If these latter 
persons, by their indifference, injured themselves only, we should not 
care to notice their apathy or indifference; but their inertness is 
productive of considerable inconvenience to shipowners or merchants 
who are interested in the fate of floating property. That our remarks 
may be better understood, we will demonstrate them by practical 
example. We will take one day’s report of ships passing Great Yar— 
mouth. In the Shipping and Mercantile Gazette of Monday last, of 
vessels signalled noless than fifty-four reported themselveson Saturday 
30th ult. Several of these vessels had their numbers up at the same 
time, and there were long intervals during the day between the ap- 
proach of one ship and the passing of its predecessor. A sigualman 
cannot arrange affairs so as to bring the vessels in successive order 
to suit his labour. He has to strive to make out the flags in fine 
weather, during rain, haze, or snow. Now and then a master who 
may be very anxious to report will heave his ship to, whilst 
others will run on, and if there is a strong leading wind the 
flags are scarcely distinguishable unless properly hoisted. All 
masters do not understand how to display the flags to the 
best advantage. Again, the signalman on shore may be sup- 
plied with a powerful telescope, by which he can make 
out the flags, while those on board the vessel have but a poor glass to 
aid their sight. To report, therefore, fifty-four vessels during certain 
hours of the day demands some attention, and to enable the signalman 
to answer all vessels, the code which admits of the quickest dispatch 
should be universally enforced. In practice it is found that the new 
commercial code of signals is the best suited for signalling opera- 
tions, for as regards ships’ names, port, and destination there caa be 
no mistake. The commercial code has eighteen letters, and 
Marryat's twenty figures in all. If the whole of the fifty-four 
vessels passing through Yarmouth Roads on the 30th ult. had 
required to have been reported by Marryat’s code, many of 
them would have had to heave to for hours. This, when there 
is a fair wind and clear weather, ought not to be the case, for time 
is money in the navigation of a ship. The new code supplies all 
information at once, for a ship gives a number, and, on reference to 
the ofticial Maritime List, her identification is at once ascertained. 
It is different with Marryat’s code Having made out the name, 
then comes the second question, as to her port, and it not unfre- 
quently occurs that tive signals have to be made before the report is 
correct. This happens from the fact of there being, perhaps, fifty 
vessels of the same name registered at one port. What misleads, 
also, is the fact that the names of ships and masters are similar. 
See, then, how this operates. ‘There is no night signalling at 
Yarmouth, and in the winter months there are but few hours of 
daylight. During this daylight, probably one hundred ships 
out of three times that number going through the inner roads 
require reporting. One only at a time can be answered in a clear 
and unmistakable manner. A vessel shows her flags, and when the 
signalman on shore makes them out he hoists on the flagstaff the 
corresponding ones. However sharp-sighted a man may be, he 
cannot always detect at a glance the flags displayed, for the colours 
are blown about by the wind, and the view is dimmed by the 
weather. When the shore-man answers the ship, the flags of the 
latter should instantly be lowered to denote that the answer 
is right, but some masters neglect to haul down the signals, and, 
this delays the duties at the signal staff. If a ship reports hre 
name in Marryat’s code, and then follow the questions—What port ? 
Name of master? Owner? and, lastly, official number ?—a full hour 
may be wasted. If at the time there are no other vessels in sight 
this is of no consequence, but if one hundred or more vessels have to 
be reported in about seven hours, this waste of time is a serious 
matter. At Yarmouth there are a great many vessels reported also 
by a system known as Watson’s code. This rather complicates 
the signalling, for vessels are in the roads displaying—Ist, the new 
commercial code; 2nd, Marryat’s; 3rd, Watson’s. At the sema- 
phore those vessels hoisting the three flags of Watson’s code are 
reported. All the vessels reported by Watson subscribe toa club 
fund If these owners would adopt the new commercial code of 
Signals they would have no necessity to contribute towards the cost 
of private signal stations. No code of signals is perfect unless 
efficiently carried out, and we regret to have to observe that some 
vessels cannot be reported because the flags are wrongly put 
together. When they are simply inverted they may be made out, 
but there is no excuse for bending them so that they are inexplicable. 
The next step in advance will be night -ignalliug and reporting. 
Vessels run through the inner roads at Yarmouth especially to make 
their numbers, and many get on the Scroby, Corton, or Holm Sands 
in consequence. ‘The hundreds that pass daily outside the sands are 
never reported. There is a lightship near the Hasborough Sands, 
besides the Newarp, Cockle Gat, St. Nicholas, aad Stanford Light 
vessels, all of which are in or near the approaches to Yarmouth 

oads. One of these vessels ought to be turued to maritime advan- 
tage by connecting it with the shore by a submarine electric cable, 
and then vessels could report further out at sea by flags in the day or 
by lamps at night. This will certainly follow the general application 
ot the new commercial code of signals, for the maritime trade of 
the United Kingdom has become so important that it behoves us to 
keep pace with the spirit of the age, aud supply increased and more 
rapid means of communication.—Mitchell’s Steam Shipping Journal. 


DIE ENGRAVING, SINKING, AND MULTIPLYING. 


Ir is more than probable that, with the exception of those who may 
be practically engaged in the above named arts, very few persons are 
acquainted with the modern method of preparing dies, whether for 
the stamping of coins or the striking of medals. The general belief, 
shared, as we have reason to know, by many scientitic mea, is, that 
each individual die used for either of these puposes must first be 
engraved by the skilful hand of an artist, and that, therefore, at her 
Majesty’s Mint, where, in addition to the coins of the realm, all our 
naval and military medals are struck, a numerous staff of engravers 
is constantly employed in the preparation of new dies. This is a very 
reasonable supposition, but it is also a very erroneous one. 

The ancient plan of getting up dies was undoubtedly identical with 
that which the public generally believe to be in existence now— 
namely, that of cutting-in the various designs and devices upon 
softened steel blocks by means of etching tools and gravers, and 
afterwards hardening, and tempering the engraved blocks by the 
application of fire and water. By such means it was that the re- 
nowned engraver of the times of Oliver Cromwell and the second 
Charles—‘i homas Simon—produced the dies by which the numerous 
commemoration medals and the coins of those periods were struck. 
When, however, it became necessary to increase the producing power 
of the Mint a thousand-fold, as it has been increased of late years, it 
was essential, also, to devise a mode of producing dies in quantities 
commensurate with the multiplied demand for money; for dies, 
though made of steel, are shori-lived, and seldom survive one day’s 
use in the stamping press. As usual in this country, mechanical 
ingenuity kept pace with public requirement, and instead of enlisting 
into the service of the Mint a small army of engravers, machinery 
was invented which effectually did their duty. All that was subse- 
quently wanted, therefore, was a master hand to direct and govern 
the movements of the engraving machines. That master—hand, in 
the form of a chief engraver, has never since been absent, as witness 
the names of Pistrucci and the Wyons. 








It would be unjust tothe memory of an individual long since 
deceased, to proceed with our description of die manufacturing 
without mentioning his name, because the die manufacturer stands 
chiefly indebted to his skill and perseverence. We refer to the 
late Benjamin Huntsman, of Sheffield, who invented the best 
material for dies—cast steel. After many years of patient investi- 
gation, and experiments innumerable, he succeeded in producing 
this invaluable metal ; and as it will be incumbent upon us to speak 
of it frequently, it may not be improper to detail, very briefly, at 
this point, the process of making it. That process has remained 
unaltered in principle since the days of Huntsman, and is not likely 
to be deviated from in the future. 

The melting of wrought or bar steel, intended for conversion into 
cast steel, is effected in small crucibles formed of clay and plumbago, 
which are capable of holding about 30 lb. weight each of the 
metal to be acted upon. Ten or twelve of these are placed in fur- 
naces very similar to those used in ordinary brass foundries. After 
the crucibles have been brought, by the concentrated action of a coke 
fire, to a white heat, they are charged with pieces of bar steel 
reduced to a particular degree of softness, which weigh about a 
pound each. When the crucibles are thus loaded, lids of clay are 
placed over them, the furnaces are filled with coke, and the covers 
of the furnaces are put down. The intense heat thus generated 
soon reduces the contents of the crucibles to a liquid state, and 
induces an ebullition of the metal, resembling somewhat the boiling 
process in the case of ordinary fluids. When the furnaces require 
feeding with fresh coke the lids of the crucible are also removed, 
and the workmen are enabled to judge as to how far the process is 
matured. Usually, in about three hours, the molten metal is ready 
for “teeming.” Lhe subsidence of all ebullition, and the dazzling 
brilliancy of the metal, are proofs of the successful completion of the 
fiery ordeal, and it is then forthwith poured into ingot moulds 
of the shape and size required. When cold the resulting ingots 
are removed, and are in fit condition for the market and the rolling 
mills or the workshop. Those which are intended for conversion into 
dies are first elongated into bars, of which we shall have to speak 
hereatter. Without further preface let us now proceed to deal with 
the manufacture of cast steel dies as practised at her Majesty’s Mint. 

Rectangular bars of the finest cast steel which Sheffield can furnish, 
and varying in size in accordance with the respective denominations 
of coin inthe British series alone are used in the Mint. There are 
two substantial reasons for employing highly refined steel in die 
making. The first is that the elaborate engraving and fine lines of 
the artist, as placed on an original die, may be satisfactorily copied, 
and the second that due resistance may be gained by the perfect 
homogeneity and toughness of the metal to the rapidly-repeated and 
lieavy thuds of the coining presses. Constant practice has made the 
ofticersand workmen of the department excellent judges of the peculiar 
mechanical and chemical properties which should distinguish the steel 
they use. They are consequently not very liable to error in selecting 
it. It is not essential, perhaps, to explain minutely the peculiarities 
which distinguish good die steel; but it may be said that that which 
exhibits, when broken or fractured, a moderately fine grain which is of 
uniform texture, and when polished is free from spot or blemish, is the 
vest. Letit be imagined, for illustration, that a coinage of florins is 
required to be struck and issued from the Mint, and that the entire 
duty of engraving, sinking, and multiplying a number of dies 
for the purpose has to be performed. Then, if we succeed in making 
the operation understood, our readers will have obtained information 
as to the wanufacture of dies generally, for all pass through similar 
processes. ‘The engraver will have received his instructions from the 
Master of the Mint. Let us therefore visit his atelier, and watch his 
movements. Having selected with especial care the bar to be first 
used, tested portions of it with rigorous severity, and thus assured 
himself of its pertect fitness, the artist will cause it to be sent to the 
smith. After one end of the bar is heated to redness in an ordinary 
forge, two pieces are cut otf it of the size required. The resulting 
blocks are then again heated and swaged into round form. It may 
be suggested that the burs of cast steel might as well be made round 
before reaching the hands of the die forgers, and that this would 
save the labour of hammering the blocks into round shape atter- 
wards. The smith’s labour, however, is not labour lost, for it gives 
a density and tensile strength to the embryo dies which they weuld 
not otherwise possess, and hence they are eventually found more 
durable. It will be well to explain, too, that the blocks are not 
worked longitudinally with the bar from which they are cut, but 
transversely ; that is to say, the sides of the bar form the tops and 
bottoms of the dies. The grain of the steel is thus made to pass 
across the dies, and not vertically through them. They are thus 
rendered less liable to splitting while under the press. 

The two rounded blocks are next annealed to the fullest extent 
possible, and this is done by placing them in a wrought iron pot, 
covering them with animal charcoal, and depositing the whole for 
twenty-four hours in an oven heated by coke; they are afterwards 
withdrawn, removed from the pot, and allowed to cool gradually. 
Next they are taken to the lathe and one end of each is turned. 
That which is intended to become the “matrix” die (of which 
more anon) is made perfectly flat and smooth, and it is upon this 
prepared surface that the artists’ talent will have to be first ex- 
pended. The second block, turned slightly conical, and which is 
destined to t the “ puncl ” may be put out of view pro 
tem. The engraver addresses himself to the work of etching in 
upon the matrix block his approved design, say of the obverse for 
the florin. Assured of having put in his outlines correctly, the 
work of engraving fairly commences, and only those who have 
witnessed the operation of die cutting can realise the amount of 
patience and skill necessary for its successful completion. After 





many weeks of application the design in intaglio will probably be fin- | 
ished, repeated impressionsin clay and soft metal being takenad interim | 


by the artist as tests of the accuracy of his work. Innumerable 
touchings and re-touchings, with the graver, are indispensable to the 
minute realisation of the design, but it at last satisfactorily appears 
on the surface of the softened steel. The letters to form the legend 
and the date are stamped in by aid of punches, and the matrix, or 
first die, is engraven. A very important, and to the engraver, an 
anxious operation follows. It is that of hardening the matrix. In 
its present annealed condition it is practically useless, and therefore 
the risk must be run of exposing a very beautiful work of art in 
quick succession to the tender mercies of the antagonistic elements 
fire and water. ‘There is no escaping this, however; and the artist, 
ifa nervous man, may tremble for the result, His only hope lies in 
the excessive care with which the work is done, and A excellence 
of the cast steel of which the die is composed. The preservation 
unmarred of the delicate lines and tracery which have cost him so 
many hours and so much exertion is naturally a great consideration. 
To ensure this, as far as possible, the engraved face of the die is 
covered by a mask composed of some fixed oil, thickened to the con- 
sistency of a paste by the addition of animal charcoal finely pow- 
dered. This Ethiopian-like compound is spread over the surface of 
the engraving, to which it closely adheres, tilling all interstices. 

As an eXtra precaution an iron ring is usually made to encompass | 
tightly the matrix before hardening, so as to lessen the risk of 
fracture. In this condition it is deposited, with its face downwards, 
in a pot or crucible, and buried once more in animal charcoal—i.e., 
burnt leather, horn, &c. The crucible and its precious contents 
are placed now in a furnace, the whole being heated to redness. 
After submission to this saturation of fire—if the term be admis- 
sible—for about an hour, the pot is withdrawn, and the matrix, 
taken out of it by means of a pair of tongs, is instantly plunged 
into acold water bath. Sbould no unusual or singing sound proceed 
from it while in the bath, the probability is that the ex. ansion 
induced by the fire, and the sudden contraction caused by the cold 
water, have not injured the die, and the engraver may :uke heart 
again, for his work is safe and sound. if, on the contrary, it 
sings, the die wiil be found to have cracked in the process of 
hardening, and his work will have to be done over again. For the 
reasons previously given, such a disastrous result seldom happens at 
the Royal Mint. 








Allowing that all has proved favourable, the coating which protects 
the engraved surface is removed, and the matrix is forwarded to the 


polisher, who by pressing its “ table,” or face, carefully against a flat 
disc of iron running rapidly in a lathe, and upon which a film of 
flowery emery and oil has been spread, soon produces a mirror-like 
polish. Tempering is the next operation, for at present the stee! is 
much too hard for its purpose, and this is effected by putting the 
matrix into water to be gradually heated to the boiling point or 
placing it on a bar of hot iron. In either case the work is done 
when the die, after a series of chamelion-like changes of colour, 
assumes that of pale straw. At this juncture, therefore, it is again 
plunged into cold water, and the obverse matrix is ready for use. 
Arrangements of a precisely similar character throughout are ob- 
served in the production of the reverse matrix, and thus the first and 
more important stage in the manufacture of cuining dies is passed. 

It is time that we turned to the second block of steel, namely, that 
intended for the “ puncheon.” This has been annealed and turned, 
not flat, but flatly conical, on the surface to be decorated. Both it 
and the matrix are thus made ready for the “ press,” not a printing 
press, but a massive and powerful stamping press, with a coarse 
triple-threaded screw of some Gin. in diameter,§ passed vertically 
through its centre. Attached to the upper part of the screw, and 
above the press are two heavily-weighted fly arms, which constantly 
tend to force down the screw. To the lower end of the screw, and 
with its face downwards, the matrix is firmly fixed by a work- 
man, who stands in a recess sunk in the floor to a depth conveniert 
for bringing his eyes and his hands to a level with the bed of the 
press. The puncheon block is deposited next with its faee turned 
upwards, on the solid cast iron bed of the press, and immediately 
and fairly below the matrix. All being ready several strong-armed 
workmen seize the fly arms, and, walking round with them, raise 
the screw and matrix until the latter is several inches above the 
puncheon block. On a sudden they release their hold. and the 
weighted arms, revolving with a speed and force which would be fatal 
to any person standing in their way, drive down the matrix until 
it impinges with a dull, heavy thud upon the puncheon block. Again 
the workmen stand to their (fly) arms, and raise the screw of the 
press. The effect of the blow is then seen in the depressed apex of 
the cone-topped die which received its impact, and in the transfer- 
ence to itself thereby of a partial copy in relief of the intaglio 
engraved matrix. The compression of the particles of steel 
composing the puncheon by the stress of the blow mechanically 
hardens the puncheon, and before its impression can be completed 
by a repetition of the act, it must be again annealed. This is 
effected in the same way as before. The puncheon is returned to the 
press, and the matrix, now detached from the screw, is placed loosely 
on the top of it, though, for an obvious reason, in such a way as that 
the engraving on the matrix and the partly finished impres- 
sion on the puncheon shall exactly match or fit each other, A 
blank block of steel is then affixed firmly by aid of set 
screws to the place before tennanted by the matrix, and may be 
said to represent a hammer, for it will presently descend with great 
force upon the matrix. The fly arms are turned backward by the 
workmen, the press screw is raised, the arms released, and, gathering 
momentum as they revolve, the hammer block is made to fall heavily 
on the matrix. The effect of this second blow wil .‘)rhaps, be to 
make the transfer of the engraving as complete on the puncheon as 
is that of a seal pressed by the hand upon molten sealing wax, or it 
may be, if the steel is very obstinate, that another annealing and 
another blow may be required to effect that object. Eventually at 
least the puncheon will be found upon examination to have imbibed 
an exact and faithful copy in relief of the engraver’s work on the 
matrix, to the finest line and most minute point of detail. The duty 
of this latter is now done, at all events for the present, and it is placed 
in the engraver’s closet. Far otherwise is it with the puncheon, for 
its mission isabout to commence. It istherefore hardened and tempered, 
polished it cannot be, on account of it raised surface, and then re- 
turned to the press. Such are the processes pursued in the making of 
matrices and puncheons in reference both to coining and medal- 
striking—for obverse and reverse, although, from the bold impres- 
sions usual on medals, many more annealings and strikings of the 
puncheons are necessary than of those used for coin. Confining our 
attention for the sake of brevity to the florin, let it now be presumed 
that puncheons for its obverse and reverse have been successfully 
prepared, it remains to be shown how they are put into useful requi- 
sition, and how they are made the parents of rapidly-multiplying 
families of coining dies. Florin bars of cast steel are about 10ft. 
long, 1jin. broad, and 1}in. thick; upon these the Mint blacksmith is 
the first operator. One at a time they are conveyed to the forge, and 
cut, while hot, into short pieces of Ijin. in length. These tquare or 
rectangular blocks he next proceeds to hammer into a cylindrical 
form. He then cuts off in a slanting direction one end of each of 
the die blocks, and shapes them, by way of preparation for the 
lathe. Thus he proceeds with die block after die block until he has 
accumulated a large quantity and diminished materially the length 
of the bar off which they have been cut. Owing to the severe 
hammering to which they have been subjected, they are at this 
stage very hard, and it becomes necessary to anneal them. ‘I his is 
effected by burying them in iron pots containing animal charcoal, 
and submitting the whole for many hours to the heat of coke 
furnaces. Subsequently the blocks are allowed to cool gradually 
among theashes and cinders of the furnaces and are then ready for the 
turning-1oom and the lathe; here they are topped as it is termed— 
that is to say the conical end of each is turned bright and prepared 
for its impression. After this operation they are removed 
to the die multiplying press, which is similar in form and 
arrangement to that already described. ‘The pressman now 
steps into his hole, and is surrounded by perhaps a hundred topped 
die blocks. He affixes now the puncheon in the press, and attend- 
ants await his signals to raise the fly-arms, and release them as 
before described. One by one the blocks are placed so as to receive 
the impact of the puncheon until the whole have received a partial 
impression. Occasionally, faulty steel is discovered at this stage, 
and then the defective blocks showing, perhaps, fissures down their 
sides, are at once cast away to the scrap-heap. Those which 
exhibit no such symptoms of weakness are returned for another 
annealing, and will pot be again put under the press until the 
following day. Of course at the Mint dies are continually being 
manufactured, and each succeeding die sees fresh crops advancing 
step by step towards completion. We will imagine, therefore, that 
&® moment after the departure of the batch just referred to, to the 
annealing ovens, another detachment, which was on the day before 
partly struck, is returned to the die pressroom. Then the puncheor 
removed and placed successively on the half struck dies, hus admin- 
istered to it in succession the heavy blows of the press, care being 
taken first to fit in the engraving properly, and thus to prevent the 
marring of the transfer. Possibly, a third annealing and a third 
striking may be required ; but this, of course, depends on the stub- 
bornness or the plasticity of the steel, and with regard to medal 
multiplying that demands infinitely more tabour. 

We may now be considered to have reproduced, as it were, one 
hundred :natrices by sheer mechanical and unartistic agencies, for 
partially formed dies are ready for fac-similes of the engraver's 
handy work,-and it will be understood that thousands and ten sof 
thousands of dies may be and are pressed into existence at the Mint 
in the same way. ‘I'he power indeed of multiplying copies in this 
matter is illimitable, for if the puncheon fails either by cracking or 
sinking, there is a matrix to refer to for the creation of another, 
while if the matrix itself should break down one of the impressed 
dies may be used as a substitute for that, and thus, therefore, if the 
matrix and the puuncheon be once successfully completed, whether 
for cuins or medals, a power of reproduction exists in both which 
obviates all risk of requiring the engraver's aid to renew them. The 
wholly struck dies are once more annealed and transferred to the 
turning room and the lathes. Each one is put into a peculiarly- 
formed chuck fitted with adjusting screws, and so fasteved as that 
the impression is made to runtruly. Then all the superfluous metal 
is cut away by sharp tools used by expert workmen, and are thus 
brought to gauged diameters. Afterwards come the hardening, 
polishing, and tempering processes, as previously explained, and the 
whole batch are now ready for the coining press room, there to be 
used in the multiplication of coins,—Artizan, 
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Tus invention, a communication to W. H. Cole, 52, (iracechurch- 
street, consists, first, in casting steam cylinders of steam engines in 
the form of a segment of a cylindrical ring or circle ; and, second, in 
the machine for boring them truly cylindrical, and retaining the line 
of the bore on the curve of a true circle. 

Figs. 1 and 2 show a plan and side view respectively of a steam 
engine with a segmental cylinder, of which the following is a 
description, 

A is the steam cylinder, fastened through flanges to the bed plate 
or frame B on the casting ; with the cylinder are cast two stands 
or bearings C, C, the centre of which, when bored, coincides exactly 
with the radii points of the circle, which forms the centre line of 
the cylinder. The steam chest D is also part of the same casting as 
the cylinder. The steam piston is made in the usual form, with 
packing rings, springs, &c.; a piston rod E is attached to each end 
of the piston head, and passes out through a stuffing box made in 
each cylinder head F’, I"', and abut together at a point above in the 
piston rod, arm, or carrier G, to which it is securely fastened, and 
completes the circle, of which the centre line of the bore of the 
cylinder forms a part. The forked end of the connecting rod H is 
attached to pins in the carrier arm G, and the other or single eud 
is connected to the crank pin of the crank I on the crank shaft K. 
The chord of the are described by the connecting rod pin in the 
carrier arm G is, of course, just equal to the diameter of the circle 
described by the crank pin, and when the piston is at half stroke in 
the cylinder, the right line passing through the centres of the car- 
rier arm G and the connecting rod pin, and the line passing 
through the shaft aud crank pin are uearly parallel, and the ends of 
the connecting rod form almost a right angle with each respectively. 
When the crank I is on the dead centre, as it is called, or in the 
position shown by the dotted lines, the connecting rod stiil makes 
an angle with the imaginary live passing through the pin in the 
carrier arm and centres of its journals C, C ; and as the direction of 
the power is on the circumference of a circle passing through 
this angle, or, in other words, as the power is applied at the ex- 
tremity of a lever forming an angle with the end L of the 
connecting rod H, and having its fulcrum at M, tho crank is 
moved over the dead point as smoothly, and with as much appa- 
rent ease as Over any other point in the crank circle. In ordinary 
engines, having their cylinders horizontal, when the crank is on the 
dead centre, the direction of the power is in a horizontal line coinci- 
dent with the right line passing through the piston rod, connecting 
rod, and crank pin, a condition that never can occur with the seg- 
mental cylinder engine. Again, as the motion of the piston is on 
the circumference of a true circle, and suspended and vibrating in 
bearings located at its centre, the cylinder is relieved of the weight 
of the piston, and the wear is alike on all sides, whereas in large 
horizontal straight cylinders the weight of the piston, which is con- 
siderable, is received on the bottom part of the circumference, 
making the wear irregular and involving the necessity of re-boring, 
or the substitution of a new cylinder to keep it true with the other 
working parts. With a segmental engine, such as above described, 
the crank shaft can be located at almost any point outside of the 
cylinder, above or below, or at either end of it, without in any way 
interfering with its efficiency, or destroying any of the advantages 

peculiar to it, and thus making its adaptation to locality universal. 

t is peculiarly fitted for marine vessels when the moving power is 
steam, but more particularly to ships propelled by screws, as the 
entire machinery can be placed below the water line, and for this 
class of vessels its utility can scarcely be overrated. A pair of 
these engines can be placed side by side on the same side of keel, 
and connected direct to cranks at right angles with each other on 
the shaft without any guides, side rods, or cross heads, indispensable 
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tool &, and the device for obtaining the circular and feed motion to 
the tool itself. 


The arbor a, shown in section, and operating on a cylinder, is made | 
hollow, and is a segment of the same circle as that of the cylinder, | 


but its diameter is made smaller than the bore of the cylinder, so as 
to permit the chips to fall down between its periphery and the edge , 
of the cutting tool; one end 8}, is elongated and forms a sclid! 
bent arm, having a hub c on its extreme end, by which it is 
suspended in the bearings C, C, cast on the cylinder. A forked 
arm d, d, is also cast on this end of the arbor. Near the other! 
extreme end of the arbor an opening O is left out to admit the 
introduction of a pair of bevel wheels e, e’. The spindle f of one 
of the wheels has its bearings g, g’, cast on the arbor, the other 
wheel is keyed to a spindle /, the end i of which forms the tool post, 
into which the cutting tool & is inserted, and held in place by a set 
bolt w. On the shaft m, upon which the arbor is hung, a spur 
wheel n’ with a long hub revolves loose on the shaft. On this hub | 
is keyed two driviug pulleys, the small one p and the large one p’. | 
This spur gear n’ drives another n of the same size on the counter- 
shaft r, having its bearings fastened to the arbor; on this counter- 
shaft is a bevel wheel s, which drives another s’ on the end of the 
spindle f, which in turn gives the proper rotative motion to the 
cutting tool & through the bevel wheels e, e’. 

Feed motion —The small pulley p on the shaft m drives the coun- 
tershaft «, hung in bearings on the frame F, and this in turn drives 
the countershaft ¢ by the pulleys 3, 1. On the countershaft ¢ is 
keyed a bevel wheel wu, which drives another w’, the spindle of which 
has its bearing in the yoke V. This spindle has a square-threaded 
screw cut on it for nearly its whole length, and works into a nut N 
hung on journals in the forked arm d on the end of the boring arbor, 


producing a slow longitudinal movement to it around its centre m, 


which is the requisite feed motion in that direction. 

Segments of cylindrical rings or steam cylinders of the form 
named herein can also be bored perfect and true by reversing the 
operation as described in the foregoing, that is, the arbor carrying 
the cutting too] can be moved through the cylinder longitudinally, 
making a cut its whole length, then drawn back to the place of 
starting and adjusted for the next cut, and so on, until the boring 
is completed ; this action, it will be seen, is identical with that of an 
ordinary power planer, with this exception, that the tools cut on a 
curved instead of a horizontal plane, and are fed around on tbe 
periphery of the cylinder under operation. 


Foreign AND CoLoniaL Jortinés.—It is stated that the Russian 
Government meditates a submarine fleet. Each vessel is to have 
engines worked by compressed air, and to have a very strong break 
with provision for attaching large cylinders, charged with powder, 
to the bottom of vessels, to be fired by electricity. The parties navi- 
gating the vessel will see what they are doing by means of “ bull’s- 
eyes,” and they will be able to regulate the depth at which they 
swim, generally keeping quite close to the surface. Rear-Admiral 
Simpson and Lieutenant Simpson, of the Chilian navy, and Secretary 
Beneventa, have purchased a large quantity of steel shot for the use 
of their Government, and have given orders fora number of heavy 
guns in England. Our Government has, we believe, purchased | 
about two ton’s weight of steel shot. The Chilian officers are als: 
empoweredto buy war vessels and order ironclad ships. We read 
in the Trenton Monitor :—* The preparations at the ordnance works 
for casting another gun on Mr. Wiard’s principle were completed 
this morning, and the furnaces were charged at nine o'clock, a.m 


| In six hours the iroa was melted, and at three p.in., the furnaces 


auxiliaries of the usual form of marine screw engines; or a single | 


segmental engine can be placed on each side of keel and connected 
direct to the same crank pin, producing the same combination 
attained in the prevailing class of ship engines using double cranks, 
and neutralising the dead point as effectually as when two cranks 
are used, guides, side rods, and cross heads being dispensed with as 
in the other case, 


were tapped. The time occupied in filling the immense mould was 
114 minutes. The casting is considered a perfect success, and the 
results of its trial are expected to equal the expectations of the in- 
ventor. We are indebted to Mr. C. C. Martin, the able superinten- 
dent of the works, for information concerning tue dimensions of this 
gun, which show it to be the same in appearance and structure as 
the one cast March 24th. The only difference is in the strength of 
the iron used, which in this case is much stronger than in the former. 


Boring machine—The machine for boring the cylinder is repre- | The principal dimensions are as follow:—Diameter of bore 1din. ; 


sented in plan and elevation, Figs. 3 and 4, and consists of the 


length, 10ft. Gin, ; outside length, muzzle to cascabel, 13ft.; greatesi 


frame or table F, and the segmental arbor a that holds the cutting — diameter of jacket, oft.; diameter through trunnions, about Git. , 





weight of rough casting, including sinking head, about 52,000 Ib}; 
| weight of the finished gun, 45,000 1b.” A St. Petersburg letter, 
of the 29th ult, says: — ‘The iron-clad battery Pervenetz has 
returned to Cronstadt, after a successful trial on the open sea, under 
the direction of Rear Admiral Zikhatchoff, commander of the iron- 
clad squadron. Her average speed was 8} knots per hour. The 
Pervenetz, it will be recollected, was built at the Thames Tronworks. 





Minne Ixpustry 1n Betctum.—M. Gonot, engineer-in-chief of the 
province of the Hainaut, has just reported progress for 1863. The 
extraction of coal in the Hainaut amounted in 1863 to more than 
8,000,000 tons, showing a notable increase as compared with the 
production of preceding years. During the last five years the 
course of affairs has been as follows :— 

Coal ev tracted. 


Year. Pits worked. Tons 

1859 ee 224 © ce 7,699,528 
ISCO og oe oe oe oe 221 ne oe le 7.5 6,720 
1861 oe oe eo 215 2. co ov ee 7,935,645 
1862 eo ce cc co B12 we co ce ev 7 795,170 
1863 .. ec » 208 we oe 8,101 102 


The production bas thus been divided among the three groups:— 





- Mons. Centre Charleroi. 
Year. Tons. Tons. Ton 
1859 3,007,124 ..  o =1,098,670 .. 2 
ar * i,! . 

1861 .o oo ee ss 

1862 oe “~~ aw 2 oo ee 

1863. oo «eo J +s 88 





Che groups of the Centre and Charlerci have thus continued, and 
the group of Mons has regained the constant progression which, 
as a general rule, they have hitherto followed, so that the province 
last year furnished about 300,000 tons more than in 1862, and ata 
price lower by 3-7d. per ton than in the preceding year. Mons has 
not regained its pre-eminence, but remained last year 374,833 tous 
in arrear of Charleroi. The number of workmen employed dimi- 
aished slightly at Mons, Charleroi, and in the province generally, 
but it increased to the extent of 290 last year in the Centre. The 
annual average wages of each workman increased to the extent of 
£4 5s. per ton at Mons, but declined £1 2s. 6d. per ton in the Centre, 
j}and 5s, 10d. per ton at Charleroi. The return price per ton declined 
lust year at Mons and Charleroi, but in the Centre itrose so as to attain 
almost the level which obtained at Mons, 8s. 6d. per ton. The ¢ 
traction per pit worked increased in the three groups of collieri 
and by consequence in the province generally; but in this respect 
it is always Mons, where a pit furaishes op an average 42,496 
tons of coal per annum, which maintains the pre-emivence. It 
is at Charleroi that the workmen engaged extract the most coals per 
man, 145 tons perannum. In this respect the three groups of 
workings may be ranged iu an order inverse to the return price,— 
Charleroi, the Centre, and Movs. In its turn with reference to 
profits it 1s the Centre which vccupies the firs! rank, having realised 
| 48d. per ton, while Mons stands second with 7-2Ud, per ten, and 
| Charleroi third with 6-70d. per ton. The 208 pits of extraction In 


activity had in 1863 an average depth of 1,190:t, and had conse- 











}quently been deepened last year to the average extent of 35ft. 


Che number of men engaged in the coal mines of the Hainaut 
last year was 60,091, of whom 45,312 were employed below, 
and 14,779 on the surface. The number of steam engines e-ta- 
blished for the service of the collieries—for drainage, extraction, 
ventilation, and other purposes, was 1,362, having a total force of 
91,298-horse power. Belgium exported in 1863, 3,329,507 tons of 
coal, its sales on foreign account being made almost exclusively to 
France, since, in the total quantity indicated, the exports to France 
figure for 3.171.212 tons of coal and coke. ‘The importations of 
Belgian coal and coke into France was effected, in 1863, in the 
foliowing manver :—Mons and Coude canal, 26,942 tons of coke 
and 882,747 tons of coal; the canalised Sambre, 1,056 tons of coke 
and 647,389 tons of coal; the Mons and Valenciennes Railway, 
29,408 tons of coke and 35,425 tons of coal; the Mons and Haut- 
mont Railway, 144,902 tons of coke and 480,010 tons of coal ; the 
‘quelines and Jeumont Railway, 80,642 tons of coke and 408,026 
tons of coal; and the Mouscron and Lille Railway, 4,080 toms of 
coke, and 68,252 tons of coal.— Colliery Guardian. 
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TO CORRESPONDENTS. 


Notice.—A Specitat EpiT1on of THE ENGINEER 7s 
published for ForEIGN CrircuLation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. ; 

*.* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over untel 
the following publication. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each, 

J. 8. K. (Woolwich).— We must decline publishing your “ design for a per- 
petual motion.” 

Locomotive — Your tank, as wou should readily see, contains 24 culre seet, 
and, as there are 6} va‘lons of water ina eubic foot, it contains 150 gallons, 

R. F.—The late Mr. Braidwood made many experiments upon the best form 
of fire engine nozzles, but although you may easily see that which was found 
to be best, we believe the results were never published, 





THE PHYSICAL ASPECT OF THE MOON’S SURFACE. 
(To the Editor of the Engineer.) 

Sik,—Will Mr. Nasmvyth kindly inform your readers what he means by 
the ‘cold of space ?” or how the temperature of the space surrounding the 
moon's surface can vary from 212 deg. by day to 250 below zero by night, if 
there be no air in the space ? 

AN ANXIOUS ENQUIRER, 





PONTIFEX’S SLUICE COCKS. 
(To the Editor of the Engineer. ) 


Sir,—I have a large water butt in my garden to collect the rain, fitted 
with an inch bibb-cock. Seven years last winter this cock became frozen, 
and when the thaw came I found the cock could not be turned. Upon 
taking out the plug -which was hollow) I found the sides opposite the 
thoroughfares bulged out, and had been forced into the said thorough- 
fares by the water contained in the plug having been frozen, and, by its 
expansion, produced the bulges, which were well defined, to suit the 
passages. I filed them down, and fresh ground the cock ; but, thinking 
the same result might again happen, I adopted the following preventa- 
tive :—I drilled two small holes, about an eighth of an inch diameter, in 
the shell, opposite the passage through the plug when shut off—one on one 
side, at the upper part of the passage, and on the opposite side at the 
lowest part. The result is, that every time the cock is turned the water 
within the plug escapes through the lower hole, the air being admitted by 
the upper one; and, although the cock has been several times frozen since, 
it has been all right when thawed, and given no further troubie. 

I find in your impression of last week that Mr. Pontifex, of Shoe-lane, 
has patented this simple idea. Am I thus forbidden to apply the same 
means again, or is his pat nt invalid? The cock can be seen in use at my 
house, and several of my friends can vouch for the truth of this. 

1, Florence-street, Deptford, S.E. R. T. Daviks, 

9th August, 1864. 
(Mr. Pontifex connot, of course, prevent Mr. Davies from continuing the use 
of his own invention, and, if this has been made known to the extent of legal 

publication, Mr. Pontifex’s patent is worthless.—Ep. E.] 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under ts half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertwements from the country must be accompanied by stamps in 
payment, 

Tus ENGINEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
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THE GLASGOW MEETING OF THE MECHANICAL ENGI- 
NEERS, 

IN the estimation of our profession, Glasgow is the most 
interesting city in the United Kingdom. It is the creation 
of that branch of enterprise especially identified with 
mechanical engineering. Glasgow is Glasgow, not because 
of its tree, and its bell, and its fish, and its legend of 
“ (Lord) let Glasgow flourish,” nor because it is “ the birth- 
place of the steam engine,” (ede the venerable and dingy 
model in the Hunterian Museum of the University,) nor 
because it sent the first steam vessel to sea, but because it 
has represented and still represents in a higher degree than 
any other city in the world, that peculiar order of talent 
which has made the world what it was mot a century ago. 
Who is there who passes the Trossachs, who does not in- 
wardly regret that such grand scenery, and the source of 
so many noble inspirations, should have been prostituted to 
the make-all, save-all instincts of our times! 

So far as the Mechanical Engineers are concerned, how- | 
ever, Glasgow was chosen exactly as a new cricket field 
would have been. ‘There was no obligation due on either | 
side, but the Birmingham authorities decided (and the | 
‘“‘Mechanicals ” should ponder upon the fact that they are 
at present at the mercy of Newhall Street) that the glory 
of Lanarkshire should be honoured with a visit. Truly we | 
might have counted upon fitting preparations. So far as | 
Glasgow Engineers were concerned, we have ample war- 
rant for saying that, had it been known that we would not 
be displeased by it, we might have been received under | 
laurel arches. But Newhail Street determined otherwise, | 
and we were taken to the “rooms ”(!), or, in other words, | 
the room of the Religious Institution, where the “ improve- 
ment” of the occasion transpired. Noonecomplains. The 
Secretary, and the Honorary Local Secretary, had done 
their best, and the result was a narrow apartment without 
ventilation, and a beggarly show of perspiring members. 

When we bear in mind the ambition of those whose ex- 
ample so much influences our joint proceedings, there 
is occasion for regretting that the Glasgow Engineers 
were not invited; and we can thus readily comprehend why 
the Institution,of Engineers in Scotland, as a body, stayed 
away. Kobert Napier—and every one is proud of him-- 
was our president, and it might perhaps be said that, with 





them nobly. Besides Mr. Napier, whose palace, as we 
may describe it, was thrown open to us, not another Glas- 
gow engineer, except Professor Rankine and Mr. Neilson, 
took any notice of us. The fact was that the Glasgow men 
had received the “cold” shoulder. They had sent to 
them formal requests to open their factories to us, and they 
did so; but they received no tickets of admission to our 
meetings, and of course they stayed.away. We say “us” 
in a professional sense, and as representing the Institution 
of Mechanical Engineers. There was no affiliation in Glas- 
gow further than courtesy demanded, and we can state 
authoritatively that there was an avowed “ split” between 
the Mechanicals and the Institution of Engineers in Scot- 
land. Many members of the former had occasion to com- 
plain personally of want of official courtesy on the part of 
their own authorities, and, but for the local arrangements 
—which were exceedingly good in many respects—the 
discontent might have taken a louder tone. 

The first paper read at the meeting was upon the 
Mechanical Appliances of the Loch Katrine Waterworks. 
The fact that the engineer in chief of these works was not 
present, and that he deemed it needless to forward any 
apology for his absence, showed that he attached but little 
importance to the annual yrovincial gathering. Mr. Gale, 
however, the author of tie paper, was present; and, as 
the resident engineer, he had a right to represent the Loch 
Katrine Waterworks. Ee gave innumerable statistics 
showing the importance of the new water supply to Glas- 
gow; but, beyond a somevhat irrelevant dispute as to the 
sale of water by meter, Mr. Gale’s paper brought 
out no new facts. Mr. Duncan’s paper—on the Clyde 
Dredging, was a routine affair, and yet it contained 
much information previeusly unknown to those who 
heard it read. The gret fact shown was that the 
Clyde had been deepened ‘rom 3ft. to 23ft. at high water 
within the last seventy years. There was little that 
was new in the descriptior of the dredging boats, beyond 
the fact that the dredgingmachinery was worked by fric- 
tion gearing, which slippd only when the strain of the 
work became so great as te endanger the machinery. It 
costs the Clyde Trust £11,100 a year to remove the deposit 
of Glasgow sewage aud :o gain a few inches upon the 
navigable depth of the stram. This sum of money is as 
nothing to the advantage ;ained, and as long as Glasgow 
can export pig iron cheapa than other ports, she can afford 
to pay for the dredging. As one of the speakers observed, 
at the annual dinner, “ Scaland is a poor country, and they 
try te do their best.” Ani their best is superlative indeed. 
No other country can emal it, considering the natural 
disadvantage of the Scottih division of our empire. 

Then we came to the dlast furnaces, upon which Mr 
Cochrane, of Dudley, reada paper showing how the gases 
must be taken off in order 10t to interfere with the duty of 
the furnace. And he showd the advantages, furthermore, 
of a high temperature of blast in the saving of lost heat 
uselessly expended in warning up the nitrogen admitted. 
So far as one could gather rom Mr. Cochrane's paper, there 
is reason to look forward t: important improvements in the 
manufacture of iron. Thenext paper was one on engineers’ 
tools. Its author, Mr. Flecher, of Manchester, traced the 
history of machine tool improvement, and described a num- 
ber of tools of great size aid ingenious construction, which 
had been devised for speci purposes. Mr, Fletcher's paper 
was the best of the sesson, beyond doubt; not that it 
opened a wide field for disussion—for no paper on machine 
tools can do this—but, » an engineer, it contained the 
greatest amount of sugyestive matter. If it settled 
nothing else, it evoked atolerably strong expression of 
opinion that drilled bridg plates were preferable to those 
which were punched, and n this respect alone it may have 
its effect in saving life 

The excursions of any issembly at Glasgow must, of 
necessity, be worthy ef renembrance. There is no city in 
the world (and we wil notzexcept Rome) which commands 
so much to delight t refned taste as Glasgow and its 
adjacent country. On ‘Tiursday and Friday week the 
members enjoyed the beauies of Scottish scenery, and the 
warmth of Scottish hospitlity to the utmost. It was an 
occasion to be rememered and to none, we believe, did it 
afford more genuine peasur than to our worthy president, 
Robert Napier. Weowe nuch to Scotland. In our own 
time it is the sourcewheme iron steamships, heavy tools 
and heavy appliance for forging, have sprung. None 
forget this, and it isthe lest wish we can have that, as 
heretofore, Scotland nay loig set us the example in work 
of this description. 





THE FLOW OF WATER THROUGH LONG PIPES. 


Tuer is no branch o hydrailics with a more direct bearing on 
the water supply of towis than tiat which is devoted to the investi- 
gation of the phenomen: attending the flow of water through long 
pipes. For this reason it has fo a long time engaged the attention 
of engineers and physcists. Quplet, member of the Academy of 
Sciences, appears to lave been the first to undertake this kind of 
research, and he madc seven @periments on the water mains of 
Versailles. These piyes had ateady been in use many years, and 
were consequently— through ‘he formation of deposit—iu the state 
of mains after having veen for some time in use, Bossut carried 


| out twenty-six experiments 01 new tin pipes of small diameter,— 


of about one or two inclkes; Dibuat made eighteen experiments on 
tubes of the same material ud Om-U27lin. diameter. Ou these 
fifty-one experiments M de lrony based the deductions that have 
served as rules for the settingip of the water mains for the supply 
of towns. The celebrated rofessor Weisbach, of Freiberg, in 
Saxony, some ten years ago, :so carried out eleven experiments on 
the resistances experienced b water in its Mow through pipes, and 
taking, besides, into accounta experiment by a Mr. Gueymard, of 
Grenoble, in addition to the of De Prony, Weisbach gives a 
number Of formule which dizr to some extent from those of De 
Prony. 

Water, in its descent throug the mains absorbs, by the resistance 
of the sides, a portion of the ptive power of the fall, Again, when 
the water has to be forced thrigh conduit pipes by meaus of pumps 
this resistance requires additna! work, which bas to be added to 
that consumed by gravity. nd thus, in establishing engines for 
the water supply of towus, iis of course necessary wo take into 
account this extra power whi has tobe given to the prime mover. 
Every toot of pipe will affo: more or less of resistance through 
friction and adhesion to thenotion of water; every change of 





him in the chair, we had all Scotiand with us. But, famed 


as he is, Mr. Napier is not the only representative engineer | 
in Scotland. His glories are twenty years old, and he wears | 


direction at a knee or a benovill increase this resistance, and will 
cause a loss of head equal toti height due tothe velocity multiplied 
by a known cveflicient. Onof the reasons of the loss of vis viva 


in the change of direction undergone by a fluid at a knee or curve is 
to be found in the centrifugal force which tends to separate the 
water from the inner side of the pipe, and to thus form a contraction. 
A whirling motion is also produced at the point of cross section of 
the two diverging centre lines. Any sudden enlargement in the 
pipe will also cause a diminution of the velocity, and in the same 

roportion as the area of cross section is increased. When a pipe 
is narrowed at the inside by the jutting out of a portion, or bya 
twist, as is often the case with drawn out pipes, and still more with 
soldered pipes, this narrowing of the channel will also produce a 
loss of vis viva. It has been found by means of a great number of 
experiments, that the frictional resistance is quite independent of 
the pressure, but that it is directly as the length and inversely as 
the width of the pipe. It has also been proved that this resistance 
is greater at higher speeds and smaller at lower speeds, and that it 
increases very nearly with the square of the speed. Of course, 
however slow the current may be, all these resistances must make 
themselves felt to a more or less degree according to the 
speed, according to the greater or less length of the pipe, 
according to its smaller or greater diameter. Any acci- 
dental circumstance, such as the presence of air, or that of any 
narrowing of the chanuel, will also cousiderably increase this 
resistance. With the fact before us that, however slow the speed, 
these losses will at once make themselves felt in a long pipe with a 
narrow diameter, it seems ivcredible that the motion of a current of 
water should be employed to give motion to the indicating pluagers 
of hydraulic presses. ‘he losses are independent of the pressure, 
and being, as we have seen, liable to be increased ata rather quicker 
rate than the square of the velocity, fluid friction is thus in a direct 
contrast to the friction of solids. But though the friction of water 
in a pipe is not increased by pressure, there is every reason for the 
beliet that, at very slow speeds, and with very high pressures, the 
contraction of the water itself under pressure would come into play, 
and, favoured by the presence of what Mr. Grove terms “ the 
irrepressible bubble of gas,” compression alone would produce some 
motion in a pipe, with an attendant loss of head. A small diameter 
of pipe would doubly favour this action. The formule of different 
authors differ very considerably with regard to the friction of water 
in pipes, as well as to other questionsin hydraulics. There is more 
especially one influence on the motion of water in pipes which 
seems to have been little regarded in England aud Germany, at any 
rate in the books. We allude to the influence of the nature of the 
surface of the pipe on the motion of the water, The rules generally 
given suppose that the nature of the surfaces does not intluence, to 
any considerable extent, tue resistance of the sides, and they are 
based on an expression of this resistance, which contains a factor 
composed of two proportional terms, the one to the first, the other 
to the second, power of the average velocity of the water in the 
pipe. But the engineers of waterworks in this country and abroad 
had long ago noticed that, though the volumes of water delivered 
by new cast iron mains for a short time after their erection, con- 
siderably exceeded the amounts indicated by the jormule, the case 
Was exactly opposite after the pipes had been in use for sume time, 
and the slightest deposit had furmed itself in the pipes. It is for 
these reasons that Mr. Hawksley has long recommended and used 
the empirical formule for the number of gallons delivered per 


hour:—G = JY @ = a in which L is the length of pipe in 


yards, H the head of water in feet, and D the diameter of pipe in 
inches. M, d’Aubuisson, well known as the author of a book on 
hydraulics, and the engineer of the waterworks of Toulouse, also 
proved that the losses of head caused by the friction of water in 
mains was sometimes double that indicated by the formulw of De 
Prony. D’Aubuisson employed, for the calculation of the deliveries 
of pipes, in which the velocity amounted to or exceeded six deci- 
metres, a formula based on the supposition that the resistance was 
proportional to the square of the speed merely, and this formula 
_ results rather less, by about a third, than the formule of De 
roy. 

Water is well known not to flow with the same velocity at 
all the points of one and the same cross section of a pipe. 
The action of its flow is usually explaived by stating that the 
particles of water flowing in proximity to the sides have a 
smaller velocity, while the particles at a greater distance have a higher 
velocity. ‘lhis effect is produced by the cohesion of the particles 
of the water to each other, and by their adhesion to the sides of 
the pipe. Weisbach* ingeniously compares a body of water flowing 
through a pipe with the trunk of atree. “Just as a stem consists 
of a number of conceatric rings encasing one another, so does the 
water flowing in a pipe consist of a number of envelopes one over 
the other. ‘I'he outside ring touches the sides of the pipe, and is, in 
& great measure, kept from moving ia consequence of the resulting 
attraction. The other envelopes or layers hang together by 
means of their natural cohesion, so that one of them cannot 
advance without affecting the motion of the other.” The ring 
touching the envelope, which is in immediate contact with the 
sides of the pipe, only moves very slowly ; the next inner one moves 
rather quicker, the third ring still quicker, and so on. ‘The body of 
water flowing in a pipe thus consists of a number of tubes of water 
fitting one within the other, all moving at different speeds, and in 
such wise that the innermost cylindrical or prismatic core possesses 
the higbest velocity, while the others have less velocity in propor- 
tion to their distance from the centre, and the nearer they are to the 
sides of the tube. In consequence, the whole body of water only 
moves with a velocity which is an average of the speeds of the 
different cylindrical envelopes. It is, however, more than probable 
that other and more recondite agencies than ordinary friction and 
adhesion tend to absord the vis viva of a current-——ageucies, indeed, 
that are always more or less present during dynamic phenomena. 
Aliuding to internal fluid friction, Dr, Rankine says that * although 
the particles of fluids have no trapsverse elasticity, that is, no ten- 
dency to recover a certain figure after having been distorted, it is 
certain that they resist being made to slide over each other, and that 
there is a lateral communication of motion amongst them ; that is, 
that there is a tendency of particles which move side by side in 
parallel lines to assume the same velocity. The laws of this lateral 
communication of motion, or internal friction, of fluids are not 
known exactly ; but its effects are known thus far—that the evergy 
due to differences of velocity, which it causes to disappear, is re- 
placed by heat in the proportion of one thermal unit of lahrenheit’s 
scale for 772 foot-pounds of energy, and that it causes the friction of a 
stream against its chanuel to take effect, pot merely in retarding the 
film of fluid which is immediately in contact with the sides of the 
channel, but in retarding the whole stream, so as to reduce its motion 
to one approximating toa motion in plane layers perpendicular tu the 
axis of the chaunel.” We quote this interesting passage as an illustra- 
tion of how intimately the theoriesof the disappearance of heat during 
mechanical motion are now being brought to bear on many explanations 
of mechanical effects, as also a justification of our beliet, which is, as 
yet, neither contradicted nor confirmed by experiment, that at very 
high pressures the loss of head is no longer independent of the pres- 
sure, but that it increases with it, 

However this may be, the theory that a current of water in a pipe 
moves on a system of concentric layers or envelopes is generally 
adopted, aud Weisbach and many other hydrauliciaus assert 
that “the speed is uot influenced by the nature of the pipe 
as the water does not adhere to the pipe, but the liquid 
particles adhere to each other, and in particular rub ,agaiust 
the outside envelope, covering and wetting the sides of the tube.” 
It is thus stated that “if the sides be ‘smooth,’ there is, cateris 
paribis, the same resistance, whether the pipe consists of brass, 
glass, or wood. The case,” continues Weisbach, “is of course 
different if the sides be very rough, as, through the irregular 





* ** Die Experimental Hydraulik. kine Anleitung zur Ausfuehrong 
hydraulischer Versuche im Kieinen, nebst Beschreibung der hierzu no-thigen 
Apparate und Entwickelung der wichtigsten grunde-iormuln der Hydrau- 
lik, sv wie Vergleichuny der durch diese Apparate gefundenen Versuchs- 
resultate mit der Theorie und mit den Erfahrungen in grossen,”” Von J+ 
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Prominences and excavations of the rough sides, the water is 
diverted trom its straight direction, and is caused to partake of a 
ferpentine or even whirling motion, causing special losses of vis vira 
that materially increase with the degree of roughness, or with the 
number and size of the elevations and depressions.” It appears to 
us that there is an evident contradiction between the two assertions 
that: —1st, if the surface be “smooth,” it does not matter of what 
kind it is, whether (say) metal or wood: and, 2nd, that a “rough” 
surface does cause more or less retardation according to the amount 
and kind of its roughness. In the first place, what is a smooth 
surface? A smooth surface of wood is, though smooth, quite 
different to a smooth metallic surface. This is evident to the naked 
eye, but still more by the aid of a magnifying glass or 4 microscope. 
The particles of water are so infinitely small that yd would search 
out these crannies, of a nature and amount that differ with almost 
every different substance, and the motion of the outside ring of 
water would be affected, though on a smaller scale, as by the 
rougher surface produced by incrustation, for instance. Again, is it 
not likely that a material liable to be more or less soaked by 
capillary attraction, like wood, should probably retard a current of 
water to a greater extent than (say) glass? Smoothness is, indeed, 
merely a relative term. Our remarks appear to give a reasonable 
explanation of the remarkable results of a great number of experiments 
made not so long ago in France ov the influence of the nature of the 
surface and material of a pipe on the velocity of a current of water 
flowing through it.* These show that, contrary to received opinions, 
the nature and the state of the surfaces exercise a very powerful 
influence on the flow of water through pipes. For instance, iron 
tarred pipes afford a higher delivery than the results deduced from 
the formule of M. de Prony, and in the ratio of about 4 to 3. Glass 
gives similar results. Only leaden pipes of diameters of 14, 27, and 
41 millimetres gave results in accordance with the formule of M 
de Prony. The speed of flow in pipes in which incrustration had 
but very slightly diminished the diameter was found to be very 
considerably less than that indicated by the formule of de Prony, 
aud only after these pipes were cleaved was there an agreement 
between De Prony’s formule and experience. In fact, M. Darcy 
showed, by a comparison between the values obtained for the nu- 
merical coefficients determining the amount of resistance with pipes 
of the same, or of nearly the same, diameter that the mere nature 
of the surfaces, besides their more or le=s polish, exercises a very 
considerable influence on the intensity of the resistance to the cur- 
reut. He found that, according as tie pipes are of wrought irou 
painted with tar, or of new cast irou, or cast iron covered with 
deposit, the co-efficient varied in the ratios of about L to 15 and to 3. 
The two last figures in the ratio of 1 tu 2 justify, as Morin* remarks, 
the practical rule adopted by M. d’Aubuisson for calculating the 
dimensions of conduit pipes. According to this formula, he 
allowed for a loss of head double that given by the formula of M. 
de Provy. This result, which bas an important bearing on water 
supply, “shows that, to be certain of a regular and constant delivery 
of the mains, it is necessary to suppose them to have ot into the 
state of suriaces covered with deposit, whatever may be the more or 
less polished substance o! which the pipes originally consist. 
Dusing the first stages in which the pipes are at work, the delivery 
will be greater thau that indicated by the formula employed, but in 
course of time and usage the delivery will approoch it move and 
more, and the normal delivery will be that which has been. thus 
determined upon beforehand. The smoothness and nature of the 
surfaces of water mains, aud the power required to force the water 
through them, thus appear to be convertible terms, and if an easy 
and cheap mode of so forming the surfaces of cast iron pipes that 
incrustations would be continually cleared off the surface by means 
of the current itself, the inventor would probably make a fortune 
end what is more, would certainly deserve it-—Mechanic’s Magazine 

* “Recherches experimentales relatives au Mouvement de l’Eau dans les? 
Tuyaus,” par Henry Darey, Inspecteur Géuéral des Ponts et Chaussées, + 
Paris : Mallet-bachelier, 1857. 


Locomotrves.—The number of locomotives owned by the railway 
companies of the United Kingdom at the close of 1863 was 6,645. 
At the close of 1862, the corresponding number was 6,398. 

So Mucn per Acre, How Mucu rer Yarp ?—Divide the pounds 
per acre by twenty and the answer will be the price per yard in 
pence, plus one-tenth of a peuny per each shilling ; and similarly 
to find the price per acre, multiply the pence per yard (adding one- 
tenth of a peuny for each shilling) by twenty, and the answer is 
the price per acre in pounds. Ex,—41,815 per acre + 20 gives 90 
pence per yard. The use of the above formula is when a quick 
apswer is required, as in a sale-room or otherwise, where the 
fractions may be disregarded, only b aring in mind on which side 
they lie. It arises from the accidental circumstauce that the number 
of yards in an acre is within forty of the number of pence in a pound 
multiplied by twenty. — Build r. 

Tue Lonpon Coat Trave.—For the month of August the quantity of 
coal conveyed to the metropolis by railway was 156,499 tons 11 ewt., 
against 126,274 tons for the corresponding month of last year; and 
the seaborne 250,886 tons against 259 817 tons for August, 1863. Of 
the railway tonnage 70,402 tons 17 cwt. was carried by the London 
and North-Western Company, 62,279 tons by the Great Northern, 
20.370 tons by the Great Western, 17.807 tons by the Great Eastern, 
11,177 tons 10 ewt. by the Midland, 632 tons 2 ewt. by the London, 
Chatham and Dover, and 36 tons by the Tilbury and Southend. 
‘The total railway supply for the present year has been 1,316,192 tons 
10 ewt. against 927,545 tons 7 cwt. for the first seven months of 
1863, or av increase of 388,647 tons 3cwt. ‘I'he supply by water 
has been as follows :—Newecastle, 95 651 tons in 198 ships; Seaham, 
15,058 tons in 63 ships; Sunderland, 71,859 tons in 158 ships ; 
Middlesborough, 7,120 tons in 28 ships ; Hartlepool and West 
Hartlepool, 41,568 tons in 153 ates Blyth, 286 tous in one ship; 
Scotland, 760 tons in 6 ships; Wales, 12,454 tons in 26 ships ; 
Yorkshire, 2,047 tons in 25 ships; 2,838 tons of small coal in four 
ships, and 1,245 tous of cinders in ten ships. ‘Ihe comparative state- 
meut shows that this year as compared with the first seven months 
of 1862 there has been a declive of 399 ships, and an increase of 
18,004 tons, that for 1863 being 1,537,644 tons in 5,429 ships against 
1,855,648 tons in 5,030 ships for January to July 86th inclusive of 
the present year. 

Tue Lorps or tue Apwrratty At Cork.—T hie steamer Osborne 
arrived in Queenstown Harbour abouteighto'clock on Friday morning, 
having on board the following noblemen and gentlemen :—The 
Duke of Somerset, Earl-de Grey and Ripon, Lord Clarence Paget, 
Admiral Drummond, Mr. Childers, and Major Clarke. About two 
hours after their arrival they were waited on by a deputation from 
the town commissioners of Queenstown, consisting of Dr. Power, 
J.P.; Mr. P. Scott, J.P.; and Mr. J. Seymour. Dr. Power read an 
address to his Grace the First Lord, calling his attention to the 
favourable report of the committee of the House of Commons with 
regard to the construction of aroyal dockyard at Queenstown, 
and also to a resolution passed at a public meeting recently held in 

that place, and he expressed a bope that a project which Ireland 
had bee and anxiously desired, and which would be of great 
advantage to the public service, would soon be carried out. The 
Duke of Bomerset then addressed the deputation, and said that they 
were right in supposing that the visit of himself and his colleagues 
to Cork was partly with a view of reporting on the erection of a 
royal naval dockyard in the harbour. ‘he erection of docks now- 
a-days was, however, a very serious matter, as, owing to the differ- 
eut class of vessels in the navy, they should be erected on very 
different principles from the old style of docks. He also observed, 
in the course of conversation, that, while he and his colleagues were 
most anxious to fulfil the wishes of the people of Ireland, they 
should not lose sight of the imperial interests. Atter some further 
conversation the deputation left the Osborne eutirely satsfied with 
the interview, and fully convinced that a royal dock would be 
erected at Queenstown, and that the only point vot decided on was 


LETTERS TO THE EDITOR. 
(We do net hold ourselves responsible for the opinions of our 
Correspondents.) 





SMOOTH-BORE GUNS AND CYLINDRICAL SHOT. 
Sm,—Observing in your paper the accounts of the “Mackay 
Gun,” and your own suggestions in I'ne Encineer of 6th May last, 
I am induced to submit the following remarks :— 

Two years ago I invented a projectile much on the same principle 
as Mr. Mackay’s, viz., “utilising the windage to impart a rotatory 
motion to the shot ;” but my great object was to adapt it to smooth- 
bore guns, so as to utilise the gune now in use. Unfortunately, 
being in the East, I do not enjoy the opportunities or facilities of 
maturing my scheme that I should have if residing in England ; 
but I succeeded in getting a few solid shot cast and fired, with what 
results the following report will show :— 


Report. 


Experiments made 5th October, 1863; range, at sea; gun, 8-in. 
65 cwt. ; target, flag on floating staff. 





mie Ae 
Ww } 
— | Range. 'Elevatn.' Charge.; Remarks, 
! i 





Ibe. | yards, | deg. Ibs, 


distance, fist turning to left, 
| then to right. Time, 3 sec. to 
| first graze. 


1 1064 | 200 4 5 20 yards short. Ricocheted to a 
| great distance; finally took 
| | | sharp turn to left. 

2/111 | 200 | 5 | Very good. 

3) 107h | 500 | 2 6 | Direction good ; grd range. 

4 llu 500 |B 6 Good shot ; little over. 

5 1064 | sou | 2 7 | 1.0 yards short; ricocheted toa 

| great distance. 

6| 107 800 | 34 : f Very good ; ricocheted to a great 

! 


My shot were indifferently cast, anl I regret to say I have not 
been successful in getting more mide as | wish, viz., hollow, to 
enable me to use larger charges fmm the present heavy smooth- 
bore guus, and I have been prevaited, therefore, from making | 
further expcriments, 

Singapore, 25th June, 1864. R. E. 





LENOIR’S GAS ENGINE. 








Sir,—I perceive in your issue of august Sth a letter from Mr, 
Pivelbeck, in reply to my last, on fhe subject of the gas engine, | 
and I shall feel obiiged by your insexing the following remarks in 
your forthcoming number :— 

Ist. Mr. Pinchibeck, who diseusses he subject from a more con- 
tracted point of view than myself, his entirely misunderstood the 
nature of my comments, which were drected azainst the gas engine 
asa coal consumer only, and had nereference to that contrivance 
considered purely as a mechsnical »ntity—which, as such, is no 
doubt held by every one acquainted with it to be most ingenious, 
and op that account full of merits. But the calculation which 1 
made in my first letter, showing that it consumes at least twice as 
much coal as an ordinary steam engire, remains #s yet unanswered, 
and it is on that ground that | calledit a monstrous production. 

2nd. The purport ot my last letter vas simply as follows :— 

“Sinve it is not intended to use tie gas eungme in cases where a 
power exceeding two or three horses is required. the expense could 
scarcely be of any material consideraton, aud the choice of the prime 
mover must be decided simply by Onsidecations of convenience ; 
under which circumstances it woud be likely that a water motor, 
such as Schiele’s turbine, might be fund more acceptable.” 

8rd. The price of water is not new so high as that quoted by Mr. | 

| 
| 





Pinchbeck, when used tor manufactring purposes. It was stated 
at the meeting at Glasgow last wek, that there it was sold at as | 
low a price as 8d. per 1,000 gls.; and in the Manchester | 
district, where manufaciurers can ovtain it at a contract price per 
annum, it is cheaper still. There is,moreover, reason to look for a 
cousiderable reduction in the price of water, the artificial impound- 
ing of which for the uses of man 8, practically speaking, of but 
recent origin, in these parts of the wrld. 

4th. There are no grounds whatewr to justify the hope of any 
considerable reduction in the price of gas, but, on the contrary, 
since it is well known that those bed which yield the best gas coal | 
are exceedingly limited in extent, tlre is every reason to fear that, , 
very soon, we shall have to pay mich Aigher prices for that com- 
modity, and be compelled to keep t exclusively for its legitimate - 
uses. 


Liverpool, August 8th, 1864. 


' 
J.J. Birckenr. | 


\ 


Tue Prymourn WaAterworks.—Tie maiagement of these works, | 
held by the ‘town Council of Plyn»uth ib trust for the inhabitants | 
under the powers of the Act 27th Eizabeh, and the Auxiliary Act, 
5th George LV., c. 49, is about to uncergoan inquiry by direction of | 
the Lords of the ‘Treasury. Abou thre years since much dis- 
cussion took place at public meetings of tl burgesses, as well as in 
the Town Council, angry feeling ting sften exhibited, in conse- 
quence of a decision to borrow £21,000, i addition to £8,000 bor- 
rowed in the year 1858, for the Hatley reervoir—which reservoir 
has never yet been filled and has seen of no service to 
the public at all commensurate vith tle cost of the interest 
on the outlay. After a public meetng in )ctober 1862, the council 
limited the £20,000 to £5,000; the esser um, upon a memorial by 
the council to the Lords of the Treasiry, the latter consented 
should be borrowed. ‘This cousentwas oltained during the month 
of January, 1863; but the counciltook 10 steps to obtain the loan 
so conceded. In the meantime ai engimer was specially brought 
down by the council to inspect theworks,who made a report a few 
moutbs since. Upon the receptionthereoithe council altered their 
course, and at a council meeting o: the 2nd June last, it was de- 
cided to memorialise the Lords of te Treaury for the £20,000, and 
to send up a printed copy of the mgiveer’ report, In answer to 
this application, his worship the nayor revived a letter from the 
Treasury on Saturday, stating tht “ My Lords” were not at all 
satisfied with the proposal of th: council, nor with the reasons 
given in the report, and that they must withhold their consent to 
the prayer of the memorial. The.ettr staes that their lordships 
had also received a strong protestfrom M:. William Mortimer on 
the subject of the council’s mempril ard the engineer’s report ; 
that from the grave statements male the allegations as to the in- 
come derived from the water, and th general management thereof, 
as well asthe other matters under te nunicipal corporation and | 
Health of Towns Acts, their lordshas Lave decided to refer the | 

! 





whole subject to the Local Governmet Department of the Secretary 
of State’s Office, recommending thatn inspector be sent down to 
hold an inquiry on the,vexed questio.— Western Morning News. 
Tut Be__teropnon.—The delays ‘hich have tasen place in the 
progress of the iron-clad frigate belkophon, 14, 4,246 tons, now 
building at Chatham Dockyard, in cosequence of the non-supply of 
angle and plate iron from the contraors, are likely to be etlectually 
remedied, arrangements having beemumpleted by which at least 
100 tons of iron will be seat into thuockyard weekly by Messrs. 
Cheyney and Co., who have the contct for supplying that deserip- 
tion of iron for the vessel. Notwithanding, however, the delays 
which have taken place in the consiruion ot che Bellerophon, which 
are attrivutable solely tu the non-detery of the requisite materials 
by the contractors, the most marked ‘ogress has been made in the 
construction of the frigate, which w not occupy one-half the time 
in building that was consumed in th construction of the Achilles, 
built at the same dockyard. ‘lhe was connected with the Belle- 





its site. 





ophon are watched with the keenest inrest by some of the most emi- 


nent shipbuilders in this and other countries, several of whom have 
inspected the frigate since she has been in frame. Now that the 
works are sufficiently advanced to enable an opinion to be formed of 
the class of vessel the Bellerophon is intended to prove, it is im- 
possible to fail observing that a totally new and highly economical 
mode of iron shipbuilding has been introduced by her designers, 
The great improvement already observable is the enormous reduc- 
tion effected in the amount of expensive smiths’ work. The extent 
to which complicated and costly forge work has been insisted upon 
in all previous iron-cased ships has afforded incessant grounds of 
complaint by the contractors who built the Black Prince, War- 
rior, Hector, Defence, and other similar ships, and it now appears 
pretty certain that the quantity of work of this kind which was 
actually performed in the Achilles at Chatham Dockyard has 
tended to make her an exceedingly costly vessel. Hitherto, it 
would seem the designers of our iron-clad squadron of vessels have 
considered any material reduction in the work of this kind altogether 
incompatible with the great strength required in ships of war, but 
Mr. Reed, the present chief constructor of the navy, is obviously of 
a very different opinion, and in designing the Bellerophon has boldly 
swept away the preconceived notions as to what was deemed indis- 
pensable in the construction of an iron vessel of war. An inspection 
of the Bellerophon as she now lies in frame will make it appear 
evident that not only has this been done without sacrificing strength, 
but with a positive increase of that important quality. With this 
increase of strength is associated at the same time a still more im- 
portant feature—unexampled security. Hitherto the great defect 
in all iron ships bas been the local weakness of their bottoms, 
which has usually rendered comparatively trifling mishaps fatal to 
them, while wooden ships, meeting with the same casualties, fre- 
quently escape with but temporary, and more often, trifling injury. 
‘The usual mode of correcting this defect is by the introduction of 
water-tight bulkbeads across the ship. This plan may have proved 
useful in the mercantile marine, but it interferes so seriously with 
the accommodation and ventilation of ships of war, as to be an un- 
satisfactory remedy for the defect alluded to. In the Belleropbon 
the evil has been boluly met by the introduction of a complete double 
bottom, somewhat resembling in principle that of the Great Eastern, 
but far more complete and perfect in its arrangement. The system 
of longitudinal girders, found t» answer so well in the latter ship, 
has also been adopted in the Bellerophon, but while the longitudinal 
frames constituted the sole, or nearly the sole support of the bottom 
plating of the great ship, a strong and rigid system of transverse 


| frames has been brought to its support in the Bellerophon, thus ren- 


dering her bottom stronger and more secure from injury than any other 
iron ship afloat. Reverting to the subject already noticed—the 
advantage of working all the heavy description of guns on board 
ship by means of machinery, it is satisfactory to find that the Lords 
of the Admiralty have decided that each of the ten 12-ton 300- 
pounders with which the Bellerophon will be armed are to be worked 
by an ingeniously contrived, but at the same time simple mechanical 
arrangement, the invention of Mr. Reed, and a notitication to that 
effect: has already been received at Chatham Dockyard. By this 
arrangement each of the monsier guns will be easily trained and 
handled by three or four men, and each gun kept upon the enemy 
through the are of a circle of more than 60 deg., as pertectly, in fact, 
as the guns are now trained on board Capt. Coles’ turret ship, the 
Koyal Sovereign. Too much importance cannot be attached to the 
advantage which will be possessed in this respect by the Bellerophon, 
the power of * keeping the enemy on” and fullowing him about with 
your gun being of immense advantage. 


Raitway Rerurn.—It appears from a return just issued by the 
Board of Trade that the total receipts on railways in England and 
Wales for the year 1863 amounted, on 8,568 miles of railway, to 
£26,212,822, including £12,262,416 for passenger traflic, and 
£13,900,406 for goods trattic. ‘The total receipts on the Scotch 
railways, 2,013 miles in length, amounted to £3,424,921, including 
£1,316,833 for passengers and £2,108,U88 for goods. The total 
receipts on che Irish railways amounted, on 1,741 miles, to 
£1.518,654, including £942,279 for passengers and £576,375 for 
goods. The total aggregute traflic receipts on 12,322 miles of 
railway in the United Kingdom for the year 1863 amouuted to 
£31,156,397, and for the year 1862, on 11,551 miles of rail- 
way, to £29,128,558, showing an increase of 771 miles and 
of £2,027,839 in the receipts, of which £1,418,296 was 
for goods tratlic, and £609,543 tor passenger tratlic. The total 
number of passengers conveyed on lines in the United Kingdom 
during the year 1863 was 204,635,075 against 180,429,071 in the 
year 1862, showing an increase of 24,206,004 of passengers. The 
total number of first-class passengers conveyed was 26,086,000, 
against 23,105,351 in 1862, showing an increase of 2,980,657. The 
total number of second-class passengers conveyed was 57,476,660, 
against 51,869,239 in 1862, showing an increase of 5,607,430, The 
total number of third-class, including parliamentary passengers, was 
121,072,398, against 15,451,481 in 1862, showing an increase of 
15,621,917. Tue total receipts from first-class ¢ gers a ted 





\ to 43,568,676, against £3,332,380 in 1862, showing an increase 


of £30,296. The total receipts from second-class passengers 
amounted to £4,201,105, against £4,018,221 in 1862, showing an 
increase of £182,884. The total receipts from third-class passengers 


| and Parliamentarians amounted to £4,933,073, against £4,639,250 


in 1862, showing an increase of £293,823. Considering the great 
obstructions to tue accommodation of third-class passengers by most 
of the railway companies, the large increase in the receipts is very 
much more than could have been expec.ed. The total working ex- 
peuses amounted to £15,027,234, or 48 per cent., in 1863, and to 
£14,268,409, or 49 per cent., in 1862, showing an increase of 
£758,825, leaving the nett receipts £16,048,931 for 1863, against 
£14,820,691 in 1862, showing an increase of £1,228,240 in the 
amount available for interest and dividends on the capital expended. 
The total amount paid up on shares and loans to tie end sf 1863 
was £4(4,215,802, the total amount authorised being £474,999,545. 

Iron SteaMsHie BuiLpinc at SourHampron,—A large screw 
steamer of 2,50U tons, for the Hamburg and American Company, is 
now being built at the ironworks of Messrs. Day and Co., at Northam, 
with engines of 500-horse power, fitted with surface condensers and 
other improvements tending to economise the consumption of fuel. 
There is also in course of coustruction at these works a screw steamer 
of 266 tons and 75-horse power, for the West Indies, together with a 
set of engines of 500-horse power, for the Peuvinsular and Oriental 
Company, aud a large amount of boilerwork for the vessels of that 
company. <A very pretty yacht of 28 tons burden, d4ft. long, 11ft. 
broad, and 10ft. din. deep, built of iron and steel (the latter for 
lightness above water), and named the Torpid, was launched from 

essts. Day’s works last Wednesday week. This yacht is 
the property of Mr. T. Seddon, of Liverpool, the owner of 
the - well-known racing cutters Astarte and Phryne, and has 
been built for the special purpose of sailing against a cutter 
yacht named the Thought, built by Hatcher, of Southampton, 
the conditions of the race, which is to come off at Cowes in the begia- 
ning of September, being that the winner is to become the owner of 
both yachts. The fine paddle-wheel steamer Adriatic, of 4,000 tons 
burden and 1,2U0-horse power, the largest and fastest of the fleet of 
the unfortunate “ Galway line,” is now undergoing a thorough over- 
haul of her machinery and huil in the Southampten Docks. On her 
last voyage from America to Liverpuol via Galway an accident 
occurred in the machinery of this vessel which completely destroyed 
one of her steam cylinders, and as there are no cranes or shears on 
the Mersey which possess sufficient hoist for lifting such large masses 
from so deep a vessel as the Adriatic, she was taken round to 
Southampton—the shears in the docks being the largest in the 
world—aud placed in the hands of Messrs. Day and Co. for repair. 
The new cylimder lately cast for her by this firm to replace the 
broken one is the largest oscillating cylinder ever made in this 
country, its diameter being luO}in., with a 121t. stroke of piston ; 
and, alihough the weight of this casting is no Jess than 35 tons, and 
the quantity of iron necessarily melted in the furnaces was above 
42 tons, it appears to be as perfect in every respect as the smallest 
cylinder casting. 
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Grants of Provisional Protection for Six Months. 


941. Henry Hicatns, Salford, Lancashire, ‘‘ Improvements in machinery or 
apparatus for cleaning cotton from seeds, and for carding such material.” 
— Petition recorded 14th April, 1864, 

1010. BURROWES WILLCocKkS ARTHUR SLEIGH, Alfred-place, Bedford-square, 
London, “ Improvements in obtaining and applying motive power.”— 
Partly a communication from William Willcocks Sleigh, Alfred-place, 
Bedford-square, London.”—Petition recorded 21st April, 1864. 

1610. WILLIAM STEVENS, Godolphin-road, Hammersmith, Middlesex, *‘ Im- 
provements in carts and conveyances, wagons for commercial, agricul- 
tural, and military purposes.”"—Petition recorded 27th June, 1864. 

1617. WiLL1aAM Epwarp Geper, Weltington-street, Strand, London, “Im- 
provements in the }.ermanent way of railways.”—A communication from 
Francois Nicaud, Faubourg St. Martin, Paris.—Petition recorded 23th 
June 1864, 

1642. ''Homas Nicnois, New York, U.S., ‘‘ Improvements in the preserva- 
tion of eggs, and in apparatus to be used in connection therewith.” 
— Petition recorded ist July, 1864. 





1685. GeRALD Murray, Rue d’Angouleme, Paris, “‘ An improved apparatus | 


for writing.” 


4 


om cat Sorrel, Claxton, Ruelle, France.”— Petitions recorded 22nd 

uly, 1864. 

1833. Dennis Haut, Winsford, Cheshire, and Avcust Lupwie Roosen, 
Manch “ in the fact f salt.” 





. prove’ 0! . 

1834. GraHam Stevenson, Airdrie, Lanarkshire, N.B., ‘‘ Improvements in 
valves for apparatus worked by steam or other fluid.” 

1835. James Banrcrorr, Newchurch, L hire, “‘ Impr ents in appa- 
ratus for the manufacture of felted cluth.” 

1836. ABKAHAM Fouuetr OSLER, Birmingham, ‘‘ Improvements in coustruct- 
ing and propellirg ships and other floating vessels,” 

1837. WILLIAM SIMPSON 
‘* Improvements in railway carriages, for obtaining a communication by a 
buffer platform from one carriage to another of a train.” 

1838. James CLARK, Manchester, ‘I d hinery or apparatus for 
cutting slate, marble, or stone.” 

841. Francis Gregory, Manchester, ‘Imp’ ents in hi 
apparatus employed in treweries and distilleries,” 

1842. David BaRKER, Ceylon-street, Battersea Park, Surrey, “Improve- 
ments m the manufacture of artificial fuel.”"—Petitions recorded 23rd 
July, 1864. 

1843, Joun FRASER, Mildmay-road, Islington, London, “‘ Improvements in 
nd and actuating window curtains and apparatus connected there- 
with.” 

1844. Tuomas Wiison, Birmingham, “Improvements in breech-loading 
tire-arms.” 

1845. JouN Bri, Douro-place, Victoria-road, Kensington, Middlesex, “ The 
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1688. WiLLIAM EDWARD Newton, Chancery-lane, London, “ An i 
process for cleansing or clarifying impure water.”—A communication 
from Cari Johann Auguste Scheerer, Freiberg, Saxony. — Petitions 
recorded 7th July, 1864. 

1704. SAMUKL FRBEMAN, Waterloo-street, Camberwell, Surrey, ‘‘An im- 
proved apparatus for curing smoky chimneys, and preventing down 
draughts therein.” 

1708. George HaRTSHORNE, Dudley, Worcestershire, ‘‘ An improved pack- 
img for engines or machines.”—A communication from Thomas Holt, 
Trieste, Austria,.—Petitions recorded 9th July, 1864. 

1754. Joun Scott Tucxer, Duke-street, Westminster, ‘‘ Improvements in 
the construction of railway carriages.” 

1756. Robert Smita and JaBrz Boutu, Hyde-road, Manchester, “ Certain 
improvements in the manufacture of paper hangings.” 

1758. JosepH BerNAYs, Woburn-place, Russell-square, London, ‘* Improve- 
ments in apparatus for raising and propelling water, air, and other fluids 
and gases, and in driving gear for the same, which latter is aiso appli- 
cable to other purposes.” 

1760. JOsErpu NetDHaM, Piccadilly, London, ‘* Improvements in breech- 
loading ordnance aud other fire-arms, and in cartridges aud projectiles to 
be used with the same.” 

1764. FREDERICK WILLIAM TURNER, Linslade Works, Linslade, Buckingham- 
shire, * Improvements in impiements for cultivating the soil.” 

1766. RICHARD ARCHIB4LD BeoomaN, Fleet-street, London, “ Improvements 
m the manufacture of fluoride of silicium.”—A communication from 
Cyprien Marie Tessié du Motay and Edouard Karcher, sSaarbruck, 
Rheni=h Prussia. 

1768. Joun Garrett Toxeus, Southampton-buildings, Chancery-lane, 
Loudon, ‘ Improvements in the arrangement and construction of water 
whecls,"—A communication from Pierre Francois Millot aud Augustin 
Naudin Laplatte, Paris.—Petitions recorded 14th July, 18 4. 

1770. JON'S SaUNDEKS, Greenwich, Kent, ** Improvements in instruments 
for indicating the density of the water used in steam boilers.” 

1773. MicuakL HEsRY, Fieet-street, London, “ Improvements in organs and 
other musical instruments, and in apparatus fur p eparing or producing 
certain articles to be used therein "—A communication from Joseph 
Antoine Testé, Boulevart St. Martin, Paris. 

1774. George Daviks, Serle-street, Lincoln’s-inn, London, “ Improvements 
in breech-loading fire-arms, and in cartridges or charges for the same, or 
for ord ie ication from William Morgenstern and Barton 
Howard Jenks, Philadelphia, Pennsylvania, U.S. 

1776. Joun Git, Edivburgh, * Improved means for facilitating recipro- 
cating muvewents of heavy parts of machinery.” 

1778 James CuALMERS, bickerton-terrave, Haverstock-hi!l, ‘* Improvements 
in armour for ships of war, floating batteries, and fortitications.” 

1780 IsRaEL SWINDELLS, Wigan, Luncashire, ** Improvements in obtaining 
hydraulic and other cements from residuums or wastes.’’—Petitions 
recorded 15th July, 1864. 

1782. TH: Mas Jounson, Hadleigh, Suffolk, ‘‘ Improvements in machinery 
for washing and cleansing bottles and jars or such like articles.” 

1784. AMELIE ANGELINA b«NNET, Rue de la Fidéli:é, Paris, ‘‘ Certain im- 
provements in the mode of preparing and applying chemical fumigations 
to the treatment of human diseases, and in apparatus connected there- 
with.”— Partly a commuu'cation from M. Leon, Bonnet. 

1786. Jouun CLayton, West Bromwich, Staffordshire, ‘* Improvements in 
furnaces for heating and melting iron and steel, and for other purposes.” 

1789. ANDREW Barciay, Kilmarnock, Ayr-hire, \.B., “ Improvements in 
_ manufacture of pig iron, and in the machinery or apparatus employed 
therein.” 

1790. SquinE WutrEenurst, Derby, “‘ Machinery employed in doing certain 
work relating to bobbins aud carriages used in bobbin net or twist lace 
machines, and peforming with it operations which have hitherio been 
effected solely by hand labour.” 

1792. THoMas CHARLES Espy and MATTHEW BurpoN, Durham, “ Improve- 
ee in the means of, and apparatus for, lighting aud extinguishing gas 

amps. 

1794. WILLIAM McINtTYRE Cranston, Upper Thames-street, London, “‘ Im- 
provements in mowing and reaping machines.”—A communication from 
Walter Abbott Wood, Hoosick Falls, New Yorks, U.8.— Petitions 
recorded 16th July, 1864. 

1798. Fxancois Co:stant Cosserat, Amiens, France, ‘‘ Improvements in 
smoke-burning furnaces, applicable to steam boilers, puddiing and other 
furnaces useu for working metals, as well as for any other industrial pur- 
poses. ""—Pelition recorded 18th July, 1864. 

1799. ANTOIN® EsPikaT and ETIENNE Sauce, Marseille, Rhone, France, “ An 
improved filter.” 

1800. EpMunp Lra, Tipton, Staffordshire, “‘A new or improved combined 
pianotorte and harmonium.” 

1802. THEoDOKE Bourne, Woburn-place, London, “ Improvements in ma- 
chinery or apparatus for transmitting motion.”—A communication from 
Mathaus Kaeler, Factoryville, Richmond, New York, U.S. 

1804. HENRY EDWAkD Francis De Briov, Welbeck-street, Cavendish-square, 
London, “‘An improved composition for protecting and preserving 
metals, such as iron, copper, and zinc, used in the construction of ships, 
or in the protection of their sides and bottoms from oxidation and corro- 
sion from the action of the sea water, and for protecting from corrosion 
all submerged substances, such as chains, anchors, cables, and every 
oxydable metal submerged in water, or exposed to atmospheric in- 
fluences,” 

1806. OLIVER PuALP, North Shields, Northumberlandshire, “ Improve- 
ments in reefing, furling, and setting square sails.”—Petitions recorded 
19th July, 1864. 

1810. WitLiaM EpwarD GepGr, Wellington-street, Strand, London, “‘ An 
improved apparatus for checking the weight of luggage and merchandise.” 
—A communication from Elisa Catenot, Faubourg St. Martin, Paris. 

1812. Joun Coton, Biackyool, Lancashire, ** Improvements in machinery for 
washing clothes, wool, and other fibres and fabrics.” 

1814. ALFRED BarTON, JOSEPH SIDEBOTHAM, and THoMAS HENRY NEVILL, 
Strines, Derbyshire, “ Improvements in the treatment of printed or dyed 
calicoes and other fabric-.”—Pet.tions recorded 20th July, 1864. 

1815. Epwarp Youne, Oughtibridge, near Sheffield, ‘‘ Improvements in 
drying and calcining iron and other ores,” 

18 6. Joseru Rock Cooper, Birmingham, ‘‘ Improvements in breech-load- 
ing fire-arms.” 

1817. Jonn Hart, Sunderland, Durham, “ Improvements in reefing fore 
and att sails.” 

1818. Ropext Lers, Dukinfield, Cheshire, ‘‘ Certain improvements in the 
adaptation of screw propellers for ships or vessels.” 

1819. WiLLiaAM EpWARD GxEDGE, Weliington-street, Strand, London, “ Im- 
provements in stirrups.”—A communication from Louis Guillaume Bar- 
tenbach, Faubourg St. Martin, Paris. 

1821. JonN WuHiTFoRD, Liverpool], “Improvements in machinery or appa- 
ratus for agitating freezing mixtures for cooling wine and other liquors 
or liquids, and for manufacturing ice and ice cream.” 

1822 NAHUM Salamon, Ludgate-street, London, ‘‘Improvements in 
sewing wachinery.’ —A communication from the Fiorence Sewing Machine 
Compan), Fiorence, Massachusetts, U.S. 

1823. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
elect: 0-telegraphic apparatus.”—A communication from Royal House, 
New York, U.S. 

1824. ALFRED Topr and Joun Hout, Farnworth, Lancashire, ‘* Improve- 
ments in machinery or apparatus for twisting and doubling cotton and 
other fibrous materials, applicable to the manufacture of driving bands 
and other pur; o-es,” 

1825. JaMEs Hieoins, Salford, Lancashire, “ Improvements in machinery 
or apparatus for cleaning cotton from seeds.”— Petitions recorved 2let 
July, 1864. 

1826 Joun Hinks and Josepu Lester Hinks, Birmingham, * Improve- 
ments in attaching door and other kuobs to spindles.” 

1827. WILLIAM EDWARD GxpGx, Wellington-street, Strand, London, ‘An 
improved process or meaus of decongelating oils.”—A communication 
from Eugéne Bernard and Eugéne Perrin, Faubourg St. Martin, Paris. 

1828. JOHANNES MOLLER, Shaftesbury Villas, Hornsey Rise, Islington, Lon- 
don, ** Improvements in the manufacture of marking ink.” 

1829. FREDERICK FeskeTT, Sunderland, Durham, ‘ Improvements in rivet- 
making machines,” 





in ene of window sill and window garden.” 


| 1847. Joun HENRY Jounson, Lincoln's inn-fields, London, ** Improvements 


in safety valves.”—A communication from Felix Ménard, Paris, 

1849, JULIUS JEFFREYS, Drymona, Upper Norwood, Surrey, ‘* Improve- 
ments in climatic apparatus.” 

1850. JEAN Pierre Ravarp, Rue de Ja Chaussée d’Antin, Paris, “ Improve- 
ments in obtaining motive power by successive and direct actions pro- 
duced by the same current of high-pressure steam.”—A communication 
from Louis Brunier, Rue de la Charité, Lyons, France, 

1851, Wittiam Epwarp Newron, Chancery-lane, London, ** Improvements 
in machinery for mowing and reaping.” — A communication from 
Valerian lranovitch Kirchuer, Petrowsk, Russia. 

1852. Epwarb Prytox, Birmingham, “ :mp its in the facture 
of cynnders or rollers of copper and copper alloy.”— Petitions recorded 
25th July, 1864, 

1854. TnoMas Bripeks HEATHORN, St, James’-square, London, “ Improve- 
ments in the construction of submarine and ot!.er foundations.” 

1855. Tuomas Dixon, Birmingham, * Improvements in sugar funnels or 
sugar moulds.” .. A comu:unication from Manuel Bea, Matanzas, Cuba. 
1857. HkNRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Micdle- 
sex, “Improvements in feed apparatus for steam and other bviiers, 
which improvements are al-o applicable to raising and forcing fluids.” — 

A comm nication from Gilles Deprez, Seraing, Belgium 

1858. Josrpu Lane, Bolton-le-Moors, Lancashire, ‘* Certain improvements 
in apparatus for sig: ailing on railways.” 

1859. Freverick Lewis Lyxg, South Lambeth, Surrey, “ An arrangement 
or appliance appiicuble to cups, glasses, spoons, and other drinking 
vessels or utensils, the same being es;ecially applicable for the use of 
persons wearing moustaches.” 

1860. JoskrH HaMiLTON BratTiz, Dowgate-hill, London, ** Improvements in 
the arrangement and construction of pumps.”—A communication from 
Joseph Marks, Montreal, Canada, 

1861 ALBERT WYDLER, Belfie.d P: inting Works, near Rochdale, Lancashire, 
“Improvements in machinery and apparatus for drying and stretching 
woollen fabrics.’ 

1862. Lovis Ruvoten Bopmer, Thavies-inn, Holborn, London, *‘ Certain 
improvements in self-acting wules, parts of which improvements are aiso 
applicable to looms for weaving, ard to o' her purposes.”—A communica- 
tion from John Hegnauer, Uster, Switzerland. 

1863. Gerorce Furnxss, Great George-street, Westminster, and James 
SLATER, Catherime-terrace, Lansdown-road, Lambeth, Surrey, ** Improve- 
ments in the construction of dredging or excavating machines,” 

1865. JAMES SLATER, Catherine terrace, Lansdown-road, Lambeth, Surrey, 
** Improveme ts in machinery for making bricks and tiles.” 

1866. MicnakL Scott, Parliament-street, We-tminster, Loudon, ** Improve- 
a m constructing ships or vesrels."—Petitions recorded 26th July, 
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1870. Joun Otive, WititamM Otve, and Epwarp Partineton, Woolfold, 
near Bury, Lancashire, “ Improvements in th+ manufacture of paper, and 
in the machinery and apparatus employed therein.” 

1871. JouN ALEXANDER PATKKSON MACBatwE, Liverpool, “ Improved means 
of and for raising or floating sunkeu or stranded ships or vessels.” 

1872. Ricuarp CoucuMan, Noble-street, St. Martin’s-le grand, London, 
“Improvements in the const: uction of buckles, hoops, clasps, or similar 
instruments for connecting and securing parts of dress or other articles 
together.” 

1873. WILLIAM ANDERSON Dublin, Ireland, “ Improved apparatus appli- 
cable to the working of moving parts of railway tracks, and of the signals 
connected therewith, and of other insiruments required to be operated in 
a predetermined order.” 

1874. Vincent Wanostrocut, Lancaster-place, Strand, London, “ Improve- 
ments in machinery for printing and perforating paper and fabrics, appli- 
cable particularly to the production of postace stamps, bank no’es, 
bankers’ jues, bills of excl », and similar d cuments.”—A commu- 
a from Louis Francois Chezaud and Henry Jeremie Christen, 

aris. 

1876. JEAN Pierre CrampBeypon, Rue de la Fidélité, Paris, “ Certain im- 
provements in the mauufacture of steel.” 

1877. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, ‘ Im- 
provemenis in cocks, taps, and valves,”—A communication from Johann 
Gottfried Bernbard Friedrich Stumpf, Berlin, Prussia. 

1878. CHARLES WILLIAM STANDISH, King’s-road, Chelsea, Middlesex, “ A 
new self-acting apparatus for closing or shutting windows.”"— Petitions 
recorded 27th July, 1864. 

















Patents on which the Stamp Duty of £50 has been Paid. 


1914. Epwarp JAMES Muyenriper, St. John’s Villas, Adelaide-road, St. 
John’s- wood, Middlesex.—Dated Ist August, 186:. 

1922, WILLIAM EkpDwWakD Nswton, Chancery-lane, London.—A communica- 
tion.— Dated 2nd August, 1861. 

1931. Joun HENDERSON and James Broap.ey, Saltaire, near Bradford, York- 
shire.— Dated 8rd August, 1861. 

1936. JosErpH Lewis, Rathmines, Dublin.—Dated 3rd August, 1861. 

156. Witttam Cuark, Chancery-lane, London.—A communication.— 
Dated 6th August, 1861. 

1994. Henry WiLDR, Manchester.—Dated 10th August, 1861. 

1975. Georg Hinton Bovis, Durnsford Lodge, Wimbledon, Surrey.— 
Dated 8th August, 1861. 

2109. WiLLIAM Dreper PLayer, Birmingham.—Dated 23rd August, 1861. 

1947. Makc ANTOINE Francois Mennons, Rue de l'Echiquier, Paris.—A 
communication.—Dated 6th August, 1861. 

1948. WILLIAM GALLOWAY and Joun GaLLoway, Manchester, and Joun 
WILuiaM WiLson, Barnsley, Yorkshire.—Dated 6th August, 1861. 

1969. NicnoLas Doran Prosy MaitiarD. Dubtin.—Dated Sth August, 1861. 

1976. ALFRED VINCENT NEwTON, Chaucery-lane, London.—A coumuuica- 
tion,— Dated 8th August, 1861. 


1977. ALFRED VinceNT Newton, Chancery-lane, London.—A communica- | 


tion.— Dated 8th Augu-t, 1861. 
1987, ALFRED VINCENT Newton, Chancery-lane, London,—A commu- 
nication.—Dated 9th August, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


2182. Peter CarmicuagL, Dens Works, Dundee.—Dated 17th August, 1857. | 


2183. Ricuarp Hog, Leadenhball-street, London,—Dated 17th August, 1857. 





Notices to Proceed. 


742. JamMEs WILD and Josgru Witp, Dalton, near Huddersfield, Yorkshire, 
** Improvements in preparing and spinning wool and other fibrous sub- 
stances.'’— Petition recorded 24th March, 1864. 

762. Exuis Lever, Manche-ter, ** An improved mode or method of fixing 
hoops in the interior of flexible tubing employed in the ventilation of 
mines and other similar purposes.”—Petition recorded 26th March, 1864. 

768. James COULTER, Huddersfield, and JoserH ADDISON BAXBrR, Brig- 
house, Yorkshire, ‘‘lmproved machiwery or apparatus for tentering, 
stretching, and drying woollen or other textile fabrics.” 

769. JoHN LigutTroot, Accrington, Lancashire, ‘* Improvements in dyeing 
and printing textile fabrics and yarns, and in fixing more permanently 
certain mordants there n.” 

772. Joun Rees, Machynileth, Montgomery, North Wales, “‘ Improvements 
in apparatus for the preservation of ships, life, and property at sea, and 
on inland waters.” Petitions recorded 2xth March, 1854. 

778. Tuomas Braproxp, Fleet-street, London, ** lmprovements in charn- 
ing and butter-makmy machines.” 

782. AkTHUR HEALD, Sabden Whailey, Lancashire, ‘‘ An improved compo- 
— for sizing yarns and threads.”— Petitions recorded 29th March 
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790. THOMAS WALLER, Fish-street-hill, London, ‘‘ Improvements in appa- 
ratus for heating air, and in valves for admitting heated and cold air, and 
regulating the supply thereof.” 

791. THoMas JAMES Smitu, Twickenham, Middlesex, “ Improvements in 
the purification, distillation, rectification, evaporation, condensation, 





1832, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvemer 
in the construction of cannon and other ordnance.”—A communication 





tion, and oxygenation of spirits and spirituous liquors, and in 
the apparatus employed therein, and in raising and forcing the same, 


wSON, High-street-place, Stepney-green, London, | 


parts of which are applicable to the f of vinegar, to the 
| raising and forcing of liquids, to the heating, cooling, and oxygenating 
of beers and liquids, and to the construction of chi Le i 
cation from Francois Haeck, Brussels, Belgium. 

797. Henry Bayury, Staleybridge, Leoponp Newrox, Oldham, and Joun 

| Greaves, Staleybridge, neashire, “Improvements in machinery for 

| turning, boring, cutting, shaping, and reducing wood and other sub- 
stances, applicable to the manufacture of various articles.”—Petitions 
recorded 830th March, 1864, 

728. WitttaM MaAktin and JosgpH Hopeson, Manchester, “Certain im- 
provements in steam engines.” 

802. Joun Prestwich and WittiAM Brooks, Farnworth, Lancashire 
‘Improvements in drawing and other frames used in preparing cotton 
or other fibrous materials to be spun.” 

804. WittiaM Hotsrook, Duke-street, 
ments in apparatus for hair brushing.” 

805. WiLLIAM HoLsrook, Duke-street, Bloomsbury, London, ‘ Improve- 
ments in window sashes."—Petitions recorded 31st March, 18*4. 

bh a) 








Bloomsbury, London, ‘* Improve- 








808. JoserPH Bickerton, Oldham, | e, “ Imp ts in engines 
for carding cotton and other fibrous materials,” 

809. James Hicks, Hatton-garden, London, “An improved maximum 
mercurial thermometer,” 

810. Joun BuLLoven, Blackburn, L hire, “* Imp its in looms for 
weaving.” 

814. Tuomas CouTMaN, Leicester, ‘‘ Improvements in circular knitting 
machines.” 


815. WILLIAM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in looms for weaving hats and otherarticles of irregular shape.” —A com- 
munication from Almet Reed, New York, U.8.—Petitions recorded lst 
April, 1864, 

821. Joun Hunt, Houndsditch, London, ‘‘An improved instrument or 
‘ tell-tale,’ for registering the time of arrival and departure of workpeople 
in houses of b and factories.” 

822. JasPeR Carper, Waterloo, near Liverpool, ‘An improved means or 
appaiatus for curing smoky chimveys.” 

825. Epwakp Linpy&r, New York, U.8., “ Improvements in springs appli- 
cable for railway «arriages, buffers, and other similar purposes,” 

826. WILLIAM CALLourT, Park Village Kast, Middlesex, ‘* Improved means 
or apparatus fr producing scenic effects.” 

828. Exntst Urnissé Pakop, Paris, “ Improvements in feeding steam gene- 
rators, applicabie also to the condensation of steam and the production 
of vacuum.”— Petitions recorded 2nd April, 1864. 

837. Joun SMITH, Manchester, ** Im revements in looms or machinery for 
weaving cords and other fabrics.”— Petition recorded 4th April, 1864, 

845. James NicuoLas Doveiass, Dulwich, Surrey, ** lmprovements in con- 
structing or framing lighthouses, hollow metal piles and cylinders, and 
in framing other metal structures,”—Petition recorded 5th April, 1864. 

861. WituiaAM THomas CassEL PRATT, Newport, Monmouthshire, “ A new 
method of aud apparatus for enabling the points on railways to be 
sh fud, and signals worked, by an attendant in the train while the train 
is in motion.”— Perition recorded 6th April, 1864, 

874. ARTHUR Riee, jun., Chester, ** Improvements in apparatus for pro- 
pelling vessels.”’ 

875. CHARKLES BEeanD, Bury St. Edmunds, Suffolk, ‘‘ Improvements in 
glazing horticultural and other structures.” 

876. Josep STRaANGMsN Ricuarpson, Waterford, Ireland, ‘* Improvements 
iu preparing the carcases of pigs and other animals for curing.”"—Petitions 
record d (th April, 184. 

889. ALbXaND&K Roverk, Liverpool, “ Improvements in rotatory pumps.” 
—A communication trom Richard Newton, Buenos Ayres.—/'etition 
record: d 8th Aprul, 1864. 

896. James Doves, Waterford, Saratoga, New York, U.S., ‘* Improvements 
m ma hinery or apparatus for rolling, shaping, and forging metals.” 

$99. Jacop Baynes THomMPsON, Rothweli-street, Regent's ’ark-road, Lon- 
don, * Imprevenents im electro-maguetic induction machines,”—Peti- 
tions recorded 9th Apvil, 184. 

922. HOKACE CianLes, Sydvey-terrace, Surrey, “ Improvements in making 
buttons and other like fastenings for apparel.”—Vetition recorded 12th 
April, 1864. 

928 Joun CAMPBELL Evans and Joun Catvin Toompson, East Greenwich, 
Kent, * Improvements in preserving the bottoms of iron and other ships 
and vessels,"—/etition recorded \3th April, ls64. 

976. Joun ELDRIDGE Sreatr, Ma:garet-treet, London, “An improved 
fastening for gates and do: rs,”"— Petition recorded 19th April, 1864. 

901. WitLiAM Epwakp Newton, Chancery-lane, Loudon, ‘An improved 
construction and arrangement of equilibrium slide valve.”— A communi- 
cation from Frederic krnest Perrett, Rue St. Sébastien, Paris, — Petition 
recorded 2th April, 1364. 

1015, WiLiaM CLARK, Chancery-lane, London, “ Improvements in pulleys 
and rigyers."—A cummunication from Jean Francois, Casimer Novi, 
Boulevart St. Martin, Paris. 

1017. Grores Fritows Hanaineton, Sedgeley House, Ryde, Isle of Wight, 
* Improvements in machinery or apparatus for drilling, cutting, grind- 
ing, and polishing teeth while in the mouth,.”—Petitions recorded 22nd 
April, 1864. 

1038 Juun FRepEerick Barses, Fieldgate-street, Whitechapel, London, 
“Improvements in apparatus for the reburning of avimal charcoal.” 
— Petition recorded 23rd April, 1864. 

1061. SamvueL Bateman, Bradford, Yorkshire, ** Improvements in paddie- 
wheels of steamboats,”— Petition recorded 27th April, 1864. 

1095. RICHARD ARCHIBALD BRouMaN, Flect-street, Loudon, ** Improvements 
in tanning.”"—A communication from Barthelemy Picard, Puteaux, 
France.— Petitions recorded 30th April, 1864. 

1181, CuaRLes James Rich argpson, Kensington-square, London, “ Improve- 
ments in arranging steam boiler and other furnaces, in o:der to render 
theu: more suitable for burning petroleum and like oils.”—Petition 
recorded 4th May, 1864. 

1199. Orro Sacus, Aldermanbury, London, ‘‘ Improvements in the manu- 
facture of aniline dye colours.”—A communication from Richard Froeh- 
ling, Prussia.”— Petition recorded 12th May, 1861. 

1217. Micuak. Henny, Fleet-street, London, “* ee in apparatus 
for indicating, measuring, counting, ard registering, especially applicable 
to time and dist«nce indicators, and tell-tales for vehicles.”"—A communi- 
cation from Francois Joseph Ducoux, Boulevart St. Martin, Paris.— 
Petition recorded \3th Muy, 1864. 

1504. Rupotru Bopmga, Newport, Monmouthshire, and Lovis Rupotru 
Bopms&k, Thavies-inu, London, ‘* Improvements in machinery and appa- 
ratus for manufacturing artificial stone, parts of which machinery and 
apparatus are also applicable for piepsring and for moulding and com- 
pressing clay and other substances.”"—Petition recorded 16th June, 1864. 

1597. MichakL Henny, Fieet-street, London, “ Improvements in gover- 
nors.”"—A communication from Léon Foucault, ulevart St. Martin, 
Paris. — Petition recorded 25th June, 1864. 

1628. RICHARD ARCHiBALD BROoMAN, Fleet-street, London, “ Improvements 
in machinery for the manufacture of nuts.”"—A communication from 
Almond Glover and Edward Shelton, New York, U.8.—Petition recorded 
29th June, 1:64. 

1751. BeyJamin Smiru, Cumberland-street, Birmingham, “ Improvements 
in apparatus used when drawing iron, steel, and other wicket tubes.”— 
Petition recorded 13th July, 1864. 

1754. Joun Scorr Tucker, Duke-street, Westminster, ‘‘ Imp its in 
the construction of railway carriages."”— Petition recorded 14th July, 1864. 

1774. Groner Daviks, Serle-street, Lincoln’s-inn, London, “ Improvements 

| in breech-loading fire-arms, and in cartridges or charges for the same, or 
for ordnance.”—A communication from Wiiliam Morgenstern and Barton 
Howard Jenks, Philadelphia, Pennsylvania, U.8.— Petition recorded 15th 
July, 1864. 

1785. ANDREW WyLey, Barker-street, Aston Manor, Staffordshire, “ Im- 
provements in breech-loading fire-arms, including revolvers and ord- 
nance.” 

1786 Joun CLaytoxn, West Bromwich, Staffordshire, “ Improvements in 
furnaces for heating and melting iron and steel, and for other purposes.” 
— Petition recorded 16th July, \864. 

1801. ALLAN DatzELL, Birmingham, “Improvements in holders and sus- 
penders for holding and suspendiag tickets, labels, and other articles.” — 
Petition recorded 19th July, 1864. 














And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one — next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
6th August. 1864. 

8071, 1s. 4d.; 3096, 81. ; 3103, Is. 4d. ; 3118, 8d.; 3120, Is. ; $121, 8d. ; 
3139, 10d. ; $177, 4d. ; 3179, 4d. ; 3180, 4d. ; 3181, 5s. 4d. ; 5183, 4d. ; 3184, 
4d. ; 8185, 4d. ; 4156, 10d. ; 3187, 4d. ; 4188, 4d, ; 3189, 6d. ; 3190, 4d. ; 3191, 
4d. ; 3192, 4d. ; 3194, 4d. ; 3195, Is. ; 3196, lod. ; 3198, 4d. 5 $202, 6d. ; 3203, 
Sd. ; 3203, 4d.; 3205, 8d.; . 207, 4d.; 3203, ls. 4d. ; 3209, 4d. ; 3210, 6d ; 
B2I1, bd. ; S213, 5s. 10d. ; 8214, 4d. ; 8215, 4d. ; 3216, 1s.; 5217, Is. ; 3218, 
6d. ; 3223, ls. ; 3226, 4d.; 8227, 4d. ; 3228, 4d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 





Tux administration of the Patent Office, since the late inquiry, 
is already improved. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Cass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, fc. 
18. W. Hau, Nottingham, “ High and low pressure condensing rolary steam 
engines.” —Dated 4th January, 1864. : 

This invention cannot te described without reference to the drawings. 

49. J. Bono, Hyde, Cheshire, “* Water gauges for steam boilers and other 
vessels.” —Dated 7th January, 1864 

This invention consists in employing a glass tube fixed upon the boiler 
near the fire door, or any other place convenient for the eye of the fireman, 
engineer, or mas er ; this tube is secured by a frame, and made steam tight 
in the ordinary way by screw and packing. The end is firmly secured 
against any outlet from the boiler. The shape of the frame is not material 
so long as it saves the glass tube from injury, and preserves the perpen- 
dicular of the same. Within the glass tube is a rod or tube of metal of a 
light shade; this rod is held by the glass tube at one end, and by the flue 
of the boiler or any other fixing, at the other end ;-on this rod or metal 
tube isa large tube convected with the float, and this tube passes through 
the float, which is made of as light and incorrosive a substance as possibie. 
The tube supported or kept in position by the rod connected with the 
float is the moving mark in the giass tube by which the height of the 
water in the boiler is indicated; by preference the loose tube sliding on 
the fixed rod or tube should be dark, and the rod or tube light, so that 
the movements in the tube may be distinct in the glass. The float may 
be filled with some light material to prevent the accumulation of water 
within it, but the float being sufficiently high above the water will receive 
the supply of steam generated through a small orifice on the top of the 
float to prevent collapse.—Not proceeded wiih. 





Crass 2.— TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, XC. 

3209. M. E. C. Houpayer and J. J. Cormier, Paris, ‘‘ Apparatus to be 
attached to locomotive engines for the purpose of removing obstructions 
Jrom railways.”—Dated 30th December, 1863. 

This apparatus consists of two strong cheeks of sheet iron, or other 
suitable resisting material, connected together on a suitable iron frame 
fixed to the beams and the buffer, or cross bar of the engine ; the said 
cheeks form a sort of protruding wedge, the angle of which is situated in 
the prolongation of the axis of the engine, the faces of the wedge forming 
either straight or suitably curved inclines, both in the vertical aid hori- 
zontal direction, while the two free ends of the wedge extend sufficiently 
far beyond the rails, the lower edge of both cheeks nearly reaching these 
latter, which lower edge is bent up into the horizontal direction, so as to 
act in the manner of a shovel for lifting any obstacles existing on the track 
in front of the engine and throwing them aside, The free end of each 
cheek may be prolonged parallel to the outside of the locomotive.-- Not 
proceeded with, 

3. J. W. NortinauaM, Kennington-road, W. H. P. Gore, Kensington, and 
A. H. A. Durant, Conservative Club, St. James's, London, ‘* Wheeled 
carriages." — Dated ist January, 1864. 

The pat: ntees claim the construction of the body of such carriages of a 
combinetion of a metallic framework or skeleton, with panels or filing 
pieces of wood, papier mAché, or other similarly light and suitable material 
(not being metal), as described. 





Crass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


$304. J. Starkey, J. Hawortu, and J. K. Puiprin, Salford, Lancashire, 
* Looms for weaving.” —Dated 31st December, 1863, 

This invention relates, First, to that portion of the loom called the 
taking-up motion, and consists in an arrangement of self-acting mechanism 
for decreasing the rotation of the cloth as the fabric accumulated there- 
upon, Such mechanism consists of the ordinary lever vibrating upon a 
fulcrum, and having near the top the usual two or more pawls above such 
fulcrum, which act upon the ordinary ratchet wheel, pen the cloth 
roller ; in the lower end of the lever a vertical slot or, slide is formed, in 
which is a stud or sliding piece connected with and receiving motion from 
the slay, the said stud being attached by a band passing round a owl on 
the framing to a rod acting on the periphery of the cloth roller. Thus, as 
the fabric accumulates on the roller, the stud is drawn gradually in the slot 
by the band, and so gives a less throw to the pawls, »nd diminishes the 
rotation of the cloth roller. A Second part of the invention relates to an 
improved arrangement of apparatus for driving the shuttle, termed the 
picking motion, which consists in the use of a disc wheel, which is driven 
from the pinion on the crank shaft, and having on its face a swell or 
incline, which strikes at every revolution a bow] secured to a diagonal shaft, 
which is connected by means of a strap to the picking stick, and effects 
the sudden movement of the picking stick and the propulsion of the 
shuttle, The picker and stick for propelling the shuttle constitutes a Third 
part of the invention, and consists in facing or covering the picking stick 
with buffalo hide, india-rubber, or other suitable material, the parallel 
action of the picking stick being obtained by a rod or guide in the shuttle 
box, which passes through the stick, the forward concussion or driving 
motion of the stick being modified by an elastic cushion at the end of the 
shuttle box. The Fourth part of the invention relates to the motion for 
actuating the healds, termed the heald or shedding motion, and consists in 
the employment and use of an endless chain, cord, or band, partly 
encircling the peripheries of the cams or eccentrics, to transmit the motion 
to the healus. The cams or eccentrics are to be d:iven from a bevel pinion 
on the crank shaft by a bevel wheel rotating once while the ciank shaft 
rotates twice, and one portion of the chain or band passes round the cam, 
the lower part of the chain passing round a bowl in connection with the 
heald levers, so that the movements of the cam effects the rise and fall of 
the healds by means of the endless chain Fifthly, the invention relates to 
that part of the loom known as the weft motion, for stopping the loom 
when the weft breaks, and consists in an arrang . of bani which 
may be thus described, Upon the slay of the loom is hinged a bell-crank 
lever, having its upper or vertical end hooked ; this lever is brought into a 
vertical position by means of an inclined plane actuated by the swell in the 
shuttle box, and when in such position is ready to act upon the bent end of 
the balanced weft fo'k should the weft be disunited, which effects tine 
stoppage of the loom in the ordinary way; but, if the weft be entire, the 
bent end of the fork is lifted above the hooked end of the bell-crank, and 
the progress of the weaving is not arrested. Lastly, the invention relates 
to the warp beam, and is designed to reguiate the pressure thereupon, and, 
consequently, the tension of the warp. ‘lhe improvement consists in the 
use of screws having toothed or star-wheel heads, into which a stud or tooth 
on the warp beam gears at each revolution, so as to turn the screws and 
gradually lessen the pressure of the india-rubber or bearings in which the 
warp beam is mounted as the warp becomes unwound ; or tne said screw or 
screws may be attached to a wedge or wedges, the withdrawal of which 
from beneath an clastic bed upon which the beam bears w li decrease the 
pressure thereupon. 

3305. R. BELL, Glasgow, ** Manufacture of ornamental sabrics "—Dated 31st 
December, 1363, 

This invention relates to the manufacture of ornamental fabrics, to form 
a cheap sub-titute for that class of ** ze’ .” or similar fabrics, which are 
composed wholly or partially of wool or worsted, an! have parti-coloured 
patterns, usually of a bright or gaudy character on the right or front side, 
or on both sides, which are produced by means of threads of different 
colours. In the substitute fabric manufaciured according to this invention 
the ornamental parti-coloured pattern is produced by printing in the way 
ordinarily practised for such patterns ; and, for the purpose of receiving the 
printed pattern, a fabric is woven in such a way as to present a surface 
entirely or principally of wool or worsted, while a suitable thickness and 
softness are obtained by a flushing of cotton threads on the reverse side. 
The weaving is «ffected with ordinary heddles or healds, instead of the 
expansion Jacquard apparatus, the flushing being regular instead of 
irregular, as in the Jacquard woven fabric. 





3306. J. CLea@, High Crompton, near Oldham, ‘‘ Manufacture or weaving of 


piled sabrics.”— Dated sist December, 1863. 

This invention reiates, principally, to that description of piled fabrics 
termed fustians or corduroys, but it is applicable to other piled fabrics in 
which the pile is cut to form ribs of short plush or ‘* nap,” and the improve- 
ments consist in weaving the fabric in such a manner (by the ordinary loom 
or machinery usually employed) that the weft employed to form the loops 
or ** terry” may be taken into the ** back ” or body of the cloth at intervals, 
so that the regularity or sequence of the loops may be broken or divided, 
so as to form squares of pile, when cut, instead of ribs, 

1. J. Houpey, Manchester, “ Looms for wearing.” —Dated 1st January, 1864. 

This invention consists, First, in employing an improved arrangement 
of mechani-m by which the weft motion is used in connection with wheeled 
shuttles. The patentee dispenses with the ordinary wide groove in the 
shuttie board, and makes only a narrow one sufficient to allow a lever to 
work in it, so that, when the lever is down in the said groove, its upper 
edge is perfectly level with the shuttle board, and thus allows the wheels to 





pass over freely, as described in the specification of an invention for which 
letters patent where granted tothe present patentee the 16th March, 1861 
(No. 664). The said lever is for the purpose of raising the weft thread, in 
order that it may act upon the fork ; but instead of giving the lever motion 
by its coming in contact with an inclined plane attached to the bréast beam, 
he gives it motion by an inclined plane or projection on the lower, moved 
by a tappet on the tappet shaft for working the ordinary hammer lever of 
the weft motion. 

2. J. Ger, Sa/ford, Lancashire, “ Manufacture of fluted rollers for preparing 
and spinning cotton and other fibrous substances.”—Dated lst January, 
1864. 

In manufacturing fluted rollers it has heretofore been customary to cut 
the flutes in cylindrical bars of iron or other metal by a cutting tool, or to 

roduce them by milling. This invention consists in producing the fiutes 

»y drawing or forcing cylindrical bars of metal through suitably shaped 

dies, by which means flutes of the requisite size and of the desired finish are 
obtained. Another part of the invention consists in producing the flutes 
by pressure. For this purpose an instrument of the shape of one or more 
of the flutes is pressed on the cylindrical bar of metal, to which an inter- 
mittent rotary motion is imparted ; or the flutes may be pressed into the 
cylindrical bar in a mould made in two or more parts. The last part of the 
invention consists in casting fluid rollers in chilled moulds, after which the 
surfaces of the rollers are polished up to give the requisite finish.—Not pro- 
ceeded with. 

8. W. ALLEN, Cheadle, Cheshire, and W. Jounson, Newton Moor, “ Mechan- 
ism to be employed in grinding cards for carding engines.”—Dated 2nd 
January, 1864 

This invention relates to that part of the apparatus employed in grinding 
cards which is termed the grinding roller, and is designed as an improved 
substitute for other appliances hitherto used to effect the traverse or reci- 
procating motion usually imparted to such rollers. The improvements 
congist in the use of an endless band or chain passing round and driven by 
two or more pulleys, to which band or chain a cranked or bayonet-shaped 
piece is attached, one end of which swivels or turns in a carriage which 
traverses on a rail or rails, and clips or holds the grinding roller at each end 
by means of anti-friction rollers, and by a fork in the centre, so that, as the 
strap draws the bayonet piece round, it gives motion to the carriage, and 
so effects the reciprocating traverse of the grinding roller, which slides on a 
bar, and is retained in position by means of a movable key sliding in a 
groove or key way in the bar. 

9. J. and R. Buakty, Marsden, Lancashire, “‘Looms.”—Dated 2nd January, 
1864. 

These improvements are designed for the purpose of causing the warp or 
yarn when the shed is opening to set equally, that is, to cause the warp 
threads to become separated at even distances from each other at every 
prick of the shuttle, thereby effecting a more even, regular, and superior 
woven fabric. The improvements consist in the use of a bar or rod situated 
intermediately between the healds and yarn guide bar, and passing 
underneath the warp threads, against which it is caused to act through the 
medium of levers or arms to which it is attached, having their fulcra upon 
the yarn guide bar ; one of these levers actuates the others by means of a 
cata secured upon the crank shaft, which thereby imparts an oscillating or 
vibrating motion to the aforesaid rod underneath the warp, whereby the 
proper subdivision and regulation of the warp threads is effected curing 
the operation of weaving.—Not proceeded with 
13. W. AMBLER, Keighley, ‘* Paper cop tubes.”— Dated 2nd January, 1864. 

The object of these improvements is to form such cop tubes with one end 
distinguished from the other. For this purpose, according to one method, 
the inventor colours one end of each cop tue with some colour distinguish- 
able from that of the other part of the cop tube.— Not proceeded with. 

19. J. Buttoven, Baxenden, New Accrington, ‘‘ Machinery for sizing yarns, 
beams, or warp to be woven, &c.’—Dated 4th January, 184. 

The patentee claims, First, certain imp i airangements of the creels 
or back beams of double sizing machines. Secondly, the system, of re-beam- 
ing the yarn of two or more beams simultaneously un to one, for the pur- 
pose of simplifying the working of the beams, as well as shortening the 
creel, either in single or double sizing machines; and also the modes of 
giving the beam or beams uniform surface speed, by means of a lattice or 
endless apron, or a worm wheel and worm, working in connection with cone 
drums. Thirdly, the system of inserting a series of opening bands in the 
yarn of the large flanged beam during the process of re-beaming, for the 
purpose of facilitating the dividing or opening of the yarn before it arrives at 
the weavers’ beam. Fourthly, the self-acting stopping motion for stopping 
the motion of the double sizing machine before the opening bands can 
arrive at the opening rods. Fifthly, the employment of rollers covered 
with cloth or other material of a darker colour or shade than the yarn itself, 
for enabling lappers to be easily detected. Sixthly, the employment of two 
pairs of cone drums for regulating the surface speed of two weavers’ beams 
in the double sizing machine. Seventhly, the employment of two friction 
dises for giving motion, in connection with gearing to the two weavers’ 
beams of a double sizing machine; and also the employment of a similar 
friction disc for the weavers’ beam of a single sizing machine. Eighthly, 
the employment, either in single or double sizing machines of cone drums 
for dispensing with the large number of change wheels hitherto used in the 
marking apparatus ; and also the application to the said sizing machines of 
the snail levers and marking roller for the purpose of marking the yarn at 
various lengths of cuts. Ninthly, in double sizing machines, the employ- 
ment, when desired, of two immersion rollers for keeping the two sheets of 
yarn apart from each other until they have passed through the size trough, 
all as described, 





——_— 


Ciass 4.—AGRICULTURE. 


Including Agricultural I-ngines, Windlasses, Impl 
Mills, &c. 

3287. J. Patterson, Beverley, Yorkshire,‘ Apparatus for grinding, crushing 
and hulling or shelling various kinds of farm or vegetable product.”— 
Dated 30th December, 1863. 

This invention relates to that class of mills known as eccentric mills, 
wherein the grinding or other operation is effected between the faces of 
two circular toothed plates or discs, which revolve together by contact 
with each other in the same direction, but are placed eccentrically to each 
other, so as to produce a wrenching action upon the substance operated 
upon. In lieu of using two perfectly flat plates or grinding surfaces, and 
placing them opposite to each other, as usual in parallel planes, so that the 
two surfaces cover each other, or thereabouts, it is proposed to make the 
grinding surfaces somewhat conical or bevelled, and to place them in such a 
position that they can only be brougit into contact with each other on one 
side of their respective centres, in a line at right angles to a plane passing 
through the centres of both plat:s. A space is thus left between the two 
surfaces on the opposite side of their centres, wherein one or more scrapers 
can be fixed. Tne substances to be operated upon, in place of being fed in 
through an eye in the centre of one of the plates, are fed directly into the 
angular space formed between the grinding surfaces, where they are 


ts, Flour 





nearest in contact, and are thus subjected to a crushing action, in addition | 


to the wrenching action of ordinary eccentric mills. 
14. W. Cuark, Chancery-lane, London, ‘* Machine for cutting fodder.”— 
A communication.—Dated 2nd January, 1864. 

This invention consists, First in an improved cutting device, the same 
consisting of a revolving spiral knife, placed in front of the feed box, and 
arranged in such a relative position with the bed thereof that a compara- 
tiveiy long drawing cut ia obtained, and the fodder cut with a less expendi- 
ture of power than usual, The invention consists, Secondly, ina novel 
arrangement of the upper feed roller of the machine, whereby the same 
in adjusting itself to the thickness of the layer of straw, hay, or other 
substance passing underneath it will rise and fall in the are of a circle, and 
always be at the same distance from the shaft of the cutter or kuife, so 
that the substance to be cut will at all times be retained in proper position 
on the bed, and while being acted upon by the cutter or knife. The 
invention consists, Thirdly, in a peculiar arrangement of gearing, to admit 
of the curvilinear adjusting movement of the upper feed roller without any 
disarrangement of the said gearing. The invention consists, Fourthly, in 
the employment or use of a guard board or guard plate attached to the 
frame of the upper feed roller, so as to cause the said guard board or guard 
plate to rise and fail with the upper feed roller, and at all times prevent the 
substance being cut from pissing over the top of the upper feed roller—a 
contingency which otherwise might occur. The invention consists, Fifthly, 
in attaching the fly wheel of the machine to its shaft in such a manner 
that the former may, in case of the cutteror knife being arrested in its 
work by acting upou any hard foreign substance, be allowed to slip on its 
shaft, aud thereby relieve the cutter or knife from any undue strain to 
which it would be otherwise subjected. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
20. J. Askew, Charles-street, Hampstead-road, London, ** Window sashes."— 
Dated 4th January, 1864. 

This invention consists in making the sashes narrower than the sash 
frame, and putting additional pieces to the sides of the sash, with a 
rabbeted joint to such additional pieces, to correspond with the rabbeted 
joint made on the sash, in order to make up the necessary width of the 
sash to suit the sash frame, to which sash and additional side pieces is 
screwed a cam centre, which cam centre has a hole for a key to tit into it, 
by turning which key (similarly to unlocking the door of a railway carriage), 
the side pieces to the sash frame are expanded, and the outside of the sash 
can then be turned inside, and the inside turned outside, for the purpose of 
cleaning the windows, and for other purposes, i jing window cleani 
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ventilating, painting, glazing, and prevention of accidents arising from the 
system now g lly leaning windows outside of houses instead 
of inside, by merely turning the sash. 
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Cuiass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
3275. E. LinpNer, New York, U.S., “‘ Breech-loading fire-arms and ord- 
nance.” — Dated 28th December, 1863. 

The object of the First part of this invention is to render the breech of 
fire-arms and ordnance gas-tight. This part of the invention consists in 
forming achamber or recess behind a movable piece in front, and forming 
part of the breech block, which chamber is made to contain quicksilver, 
india-rubver, or other suitable elastic body ; a conical or tapered ring, with 
a flange at its rear end, embraces the movable piece when the gun is fired ; 
the movable piece is forced back against the elastic body, which, in its 
turn, acts against the rear of the conical ring, drives it forward against the 
front of the breech chamber, and thus renders the breech gas tight. The 
invention consists, Secondly, in the employment of a strong hollow or so!id 
screw, which passes into the rear end of the gun, and the forward end of 
which is hollowed to receive a flange on the rear end of the breech block, 
whereby the breech block can be moved forwards or backwards, as required, 
When the patentee uses a hollow screw, he forms undercut projections on 
the rear of the breech block, which fit into corresponding reces-es in front 
of the screw ; by giving the screw a partial turn, the projections on the 
block are released from the recesses in the screw, and the block may then 
be withdrawn. In ordnance constructed on what is known as the Wahren- 
dorf system, he forms a screw on the outer end of the plug ordinarily em- 
ployed in these guns, which takes into a corresponding screwed block on the 
side of the gun. The loading apparatus consists of a cylindrical case, open 
at one end and closed at the other, excepting an aperture through which a 
rod or rammer passes, The charge is placed in the case, which is theu in- 
serted in the gun, and the rod or rammer is made to force the charge out 
of the case into position for firing. 

3293. W. M. PENIsTON, Great Queen-street, Westminster, ‘* Constructing and 
arming ships and floating batteries.”— Dated 29th December, 1863. 

In constructing a vessel or floating battery according to this invention, 
it is formed with an inner and an outer skin, as has before sumetimes been 
the case, the inner and outer skin being at such a distance apart that, 
while the outer one retains the curves or mould required. the inner one, 
where the iron armour plating is applied, shall be upright or nearly 
upright, by which, gst other tages, the armour plating may be 
employed in a flat or unbent form, the plates being placed with their 
greatest length running vertically, and bemg of such a length that one 
plate only in depth is necessary. The outer skin may be of iron plating 
secured io the framing, or may be of wood planking, or iron or wood 
framing properly moulded to the forms or lines desired. The inner skin 
and framing coustitute a complete inner body or vessel, and are composed 
of iron from the keel upwards, whether it be when building a new ship, or 
when altering an old one, or whether the external body of such ship be of 
iron or wood. The inner and outer skins are bound together by ribs of 
plate iron at intervals a little greater than the breadth of the armour plate. 
These main ribs on the outer side are formed to the required mould for the 
outer skin, and fitted with angle or T-iron to secure them to the outer skin. 
whether it be of timber or iron plate. The inner side of the rib is straight 
for the length of the armour plate, and to each side of the straight edge of 
the rib is rivetted a strip with a dovetail tongue, corresponding with a 
groove cut in the edges of the armour plate, by which means the armour 
plate ties the ribs together, and makes one complete frame. The armour 
plates are further secured in their positions by angle irons rivetted to the 
ribs parallel to the tongue just described, the angle iron coming on each 
side of the armour plating, and so forming grooves in which the plates fit, 
and thus secure it in place laterally without any strain on the tongue. The 
armour plates thus secured in and forming part of the framing form the 
upper portion of the inner skin of the vessel, and this portion may be 
further strengthened, if required, by bars of angle iron at the back. The 
lower portion of the inner >kin is formed in the ordinary manner of iron 
shipbuilding. By the foregoing arrangement the vessel's side will be 
divided into cells running nearly vertically from the lower to the upper 
deck, of which the side will be the plate iron ribs, the back the armour 
plate, and the front the planking or outer skin of the ship. These cells 
will be filled with cotton wool, or other suitable material, which will pre- 
viously have been rendered incombustible, and will be pressed up from 
below by hydraulic or other pressure appiied at a point just below that at 
which the cells are filled, so that, whatever disturbance may be made in the 
upper part, the pressure from below will serve to fill up any spaces or 
vacuities that may be caused by shot or shell.—Not proceeded with. 

3308. A. Byrnes, Whitechapel-road, and H. BENJaMIn, St. Mary Are, 
London, ‘* Breech-loading fire-arms.”— Dated 31st December, 1863. 

The patentees claim, First, forming the opening in the breech of a less 
diameter than the full bore of the same, and cutting off the top and bottom 
surfaces of the enlarged back portivn of the plug in such a manner that, 
when in proper position in the bore, it will not come through the opening, 
but if turned on its axis it will do so. Secondly, actuating the spring bolt 
of the flap by means of a lever provided with a projecting tail, so formed 
that, when the flap is not quite closed, and the bolt not shot in, such tail 
will not allow of the hammer being brought to half or full bent, while, 
when the flap is closed, aud the hammer is drawn to full bent, such tail 
will prevent the lever from being pressed in, and the spring bolt from 
being withdrawn. Thirdly, attaching to the lever that actuates the spring 
bolt a movable stud which, when the hammer is drawn to full bent, is 
thereby moved into such a position as to prevent the lever from being 
pressed in, and the spring bolt from being withdrawn. Fourthly, effecting 
in breech-loading fire-arms generally a gas-tight joint between the plug 
that closes the breech and its seating, by introducing a disc or piece of soft 
metal between the back part of the plug and a movable front piece, which 
dise of soft metal is expanded on the firing of the gun, so as to fit closely 
against the surface of the bore. Fifthly, constructing the plug for closing 
the breech of breech-loading fire-arms with a separate loose piece or disc, 
connected to the body of the plug by means cf a stem, in such a manner 
that the loose piece or disc can move to a slight extent relative to the back 
portion of the plug, and, on the discharge of the gun, is. consequently, 
pressed back towards the back portion of the plug, and is made to press 
upon any material situated between the two parts, for the purpose set forth. 
Sixthly, the combination of the improved arrang t of hani for 
breech-loading fire-arms, as described. 

3309. J. Rapuey, St. Helen’s, Lancashire, “ Mounting and serving guns used 
upon vessels and fortisications.” — Dated 31st Deceiber, 1863. 

This invention is carried out as follows :— For vessels the patentee con- 
structs a telescopic cupola or chamber to contain one or more guns, as may 
be found most convenient. This cupola is made to ascend from the second 
deck to the upper one by hydrautic or other suitable power, for the pur- 
pose of firing, and to descend after the firing, to enable the gun or guns to 
be cleaned and re-loaded ; and, when the cupola has descended and is at rest, 
the top part is level with the floor of the upper or main deck, so as to close 
the aperture through which the cupola passes up and down, by which 
arrangement the men in charge are not exposed to the enemy’s fire during 
the process of cleaning and loading, there being no port-holes in the side of 
the vessel. This cupola or chamber, as well as being telescopic or slidiuz, 
is made to revolve by any suitable mechanical contrivance, so that, when it 
is raised to the upper deck, the range of horizontal firing is obtained by the 
revolving motion of the cupola, and the elevation by the usual means. 
These motions are performed either before or after the cupola has been 
raised, or during the process of rising. When desired, the patentee dispenses 
with the cupola or chamber, and places the guns on a disc «r platform 
which is raised to the upper deck, and afterwards lowered in the same 
manner as the cupola, the disc or platform having also revolving motion 
inparted to it when required. For fortifications or land defences he places 
the guns in cupolas, or on discs or platforms raised up and down (as herein- 
before described fur ships and vessels), and thus dispenses with port-holes 
and embrasures. 











Ciass 7.—FURNITURE AND CLOTHING.—Nowne. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


| 3205. A. WHITELAW, Glasgow, ‘ Treating brine from salted flesh or Jish for 





the obtainment of useful products therefrom.” — Dated 30th December, 1863. 

The patentee claims, treating brine by dialysis, or equivalent means, for 

the separation of salt therefrom, and the utilising of the purifying piece 
thereby obtained. 

3296. T. B. Cocurang, Queen's-gate, Kensington, “ Production of hydro- 
carbon and other oils from gas tar, coal tar, gas pitch, asphalte, coat, 
and other bituminovs substances.” — Dated 30th December, 1863. _ A 

In operating upon the above-named materials in order to obtain their 
various product~, the inventor bines the subst to be operated upon 
with sulphuric acid, or other suitable oxidizing body, or sesqui-oxide of 
iron. This combination he effects in a retort or still, or other convenient 
apparatus ; he then applies superheated steam or hot, air produced, by any 
of the known means, in sufficient quantity, and of such temperature as will 
cause the whole of the volatile products to distil over; the heat required 
will vary ding to the subst Pp d upon, and also with the ulti- 
mate product required, varying from 100 deg. to 400 deg., Fah. The vola- 
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tile products evolved he collects or condenses in any suitable apparatus,— 

Not proceeded with. 

3302. G. Puiwiips, Holborn-hill, London, “‘ Production of aniline colours.”— 
Dated 30th December, 1863. 

The pat claims bining with aniline, or its homologues, protosul- 
phate of iron or other suitable proto-salt of iron, or protoxide of iron, for 
the purpose of controlling the action of the nascent oxygen which is liberated 
during the process by the addition of any suitable agent. 

3307. J. DaLE and H. Caro, Manchester, ‘* Obtaining colouring matters for 
dyeing and printing ”— Dated 31st December, 1863. 

The patentees claims, First, the production of a yellow colouring matter 
by treating aniline or salts of aniline with alkaline nitrates. Secondly, the 
production of brown colouring matters by treating phenylenedianiene, or its 
homologues, with alkaline nitrates. Thirdly, the production of purple or 
blue colouring matter by treating salts of analine mixed with metallic 
nitrates, or with the products resulting from the action of nitrous acid or 
its salts, upon aniline. Fourthly, rendering the residue of the aniline 
mauve manufacture above-mentioned suitable fora dye by depriving it of 
its metallic constituents. 

J. W. Cuark, Chancerv-lane, London, “* Manufacture of chlorine."—A com- 
munication. — Dated lst Jenuary, 1864, 

This invention relates to improvements in the manufecture of chlorine 
by means of bi-chlorides and also to the method of revivifying the latter. 
After the bi-chloride, which is heated to a deep red, has disengaged about 
half its chlorine, and has changed to a state of proto-chloride, the inventor 
collects it while in a state of fusion, and pours it on marble slabs, and then 
guides itina mill. The powder he obtains is introduced into the revivifying 
apparatus, in which he passes a current of air of sufficient amount; the 
proto-chloride in powder, on coming in contact with the oxygen of the air, 
becomes changed into oxy-chloride, or mixture of bi-oxide and bi-chloride of 
copper. In order to effect the revivification he places the powdered oxy- 
chloride in stoneware vessels containing hydro-chloric acid at 23 deg., 
Beaume, in the proportions of about 1 cwt. of oxy-chloride, supposing it to 
be dry, to 100 Ib. of acid, or as six is to seven. The matters are then heated, 
and, after cooling, crystallisation takes place, the mother waters being with- 
drawn and the crystals of bi-chloride dried and distilled afresh. He may 
also effect the revivification of the proto-chloride by causing a current of 
gaseous hydro-chloric acid to act on the powdered oxy-chloride, which 
method possesses the advantage of favouring and accelerating its regenera- 
tion by economising the labour. 

10. J. L. P. Duroy, Paris, ‘‘ Manufacturing soap with a vegetable basis.”— 
Dated 2nd January, 1864. 

The patentee claims, position and facturing of all kinds of soap 
the basis of which is pure * saponin,” or matter extracted from any of the 
plants which contain it, the ‘‘saponin” being mixed in variable proportions, 
chiefly with saccharine or syrupy substances and with gums, clays, glycerine, 
carbonate of magnesia, or lime, talc, magnesite, chloride, or verona earth, 
or with any other mineral, earthy or vegetable finely powdered substance 
having the same physical proportions. 

23. A. L. LE Hankivet, Tweedmouth, Northumberland, “ Manufacture of 
paper papier mache, cardboard, &c.”- Dated 4th January, 184. 

The patentee claims, First, the application of wood, straw, hay, esparto 
and other flower-yieiding plants, either separately or in conjunction, by dis- 
integrating them by means of millstones, for the production of paper, papier 
mache, cardboard, and other similar articles, the ligneous matter being 
operated upon in such a manner that the said materials may be reduced to 
the same state of fine dry fibres or pulp as may be required. Secondly, the 
arrangement and construction of the mechanism (as illustrated in draw- 
ings.) 














Crass 9.—ELECTRICITY.—Noner. 


Ciass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 

3217. E. TANGY, Brussels, “ Manufacture of welded iron chain and welded 
steel chain.” — Dated 21st December, 1863. 

This invention consists, First, in welding the links of welded iron chain 
and welded steel chain by the use of a pair of dies (by preference of the 
kind hereinafter described), the movable die of the said pair of dies being 
worked by hydraulic power. By actuating the movable die of the pair of 
dies by means of a hydraulic power, a very rapid and perfect welding of the 
links is effected. The patentee uses that particular form of hydraulic 
pressure called accumulated hydraulic pressure. The invention consists, 
Secondly, of the following improvements in tools to be used in the manu- 
facture of welded iron chain and welded steel chain :—He makes the dies, by 
means of which he effects the welding of the links, of such a figure that the 
space enclosed between them when they are closed nearly resembles that of 
the link to be made, such portions only of the dies being cut away as is 
necessary to admit the end of the link last formed, and through which the 
link about to be welded has been passed. By giving the dies, as far as 
possible, the figure of the whole of a link, instead of one-half of a link, as 
is commonly done, he secures great uniformity in the size of the links, 
which uniformity of size is for some of the purposes to which chain is 
applied of the utmost importance. One of the said dies is fixed and the 
other movable, the latter being made to descend upon the former, either by 
the action of cams on a rotating shaft, or by any of the other well known 
methods of actuating movable dies. But he prefers to actuate the movable 
die by hydraulic pressure. In making chain by the use of the tools consti- 
tuting this part of the invention he makes a semi-circular bend in the 
middle of the rod of which the link is to be made ; he then passes one end 
of the partially formed link through the previously made link. and after- 
wards bends the ends of the rod inwards, and makes them overlap one 
another. He afterwards heats the overlapping ends of the said partially 
made link to a welding heat, he then places the partially made link in the 
lower die, and brings the upper die down upon it, when the welding 
together of the overlapping ends of the link is effected by the pressure or 
percussive aciion of the movable die. As the whole of the link being 
welded is (with the exception of the small part of its cold end, which is 
crossed t y the previously formed link} enclosed between the dies during the 
welding, the link is unable to expand either longitudinally or transversely 
during the action of the dies, and the links made are, consequently, of 
uniform size. 

3226. M. Henry, Fleet-street, London, *‘ Apparatus for controlling the pas- 
sage of jluids to and from casks, &c.”—A communication.—Dated 2lat 
December, 1863. 

This apperatus consists of an appliance forming a fluid way, which is 
fitted with a valve or plug, opened inward by pressure, or action from with- 
out, and restored to its closing position by a spring. Apparatus may be 
arranged for the purpose as follows :—A tube or socket, perforated for the 
passage of fluid, is fitted with a valve or plug pressed against its seat by a 
spring. This socket is let into the vessel, and from it leads an adjustable 
tube or fluid way, within which is a rod worked by a nut, key, or otherwise 
and connected with, or extending to or towards, the valve or plug. At the 
outer end of the fluid way is a nose end or outlet, preferably of an L shape, 
one end receiving the end of, or arrangements for, working the rod, and 
the other serving as an exit. The rod when worked will force back the 
valve and open a thoroughfare for the fluid, which may thus be discharged, 
raised, or forced out. The spring will force the vaive forward and stop the 
fluid way. The outlet may be applied as an inlet way by connecting it 
with a supply of liquid or gaseous fluid, so that the same may be forced 
into the vessel to fill it with liquid, or charge it with eas, in which case the 
vessel should be filled with two such appliances, one for filling or emptying 
it, ana the other for the escape of air or gas. The appliance may be readily 
—_: d, and the orifice closed by a screw or other plug.—Not proceeded 
wit. 

221 KR. Baynes, Wimbledon, “ Apparatus for darning stockings, &c.”— 
Dated 2ist December, 1863. . A . nae 

This invention relates to apparatus for darning stockings and other fabrics, 
and consists in the application of what may be termed two dies, one of 
which is placed on either side of the fabric to be darned. The fabric is 
compressed between these dies, and caused to take such form that the needle 
carrying the darning thread is simply passed through the several needle 
passages, thus effecting the darning. 

3227. J. L. WitTenpere, Clavendon-road, Notting-hill, “ Wrappers or 
oer for receiving or enclosing papers, &c.”—Dated 21st December, 

ons 


This invention consists in formingan envelope, wrapper, or case, whereof 
the edges, instead of being sharp or mere meeting lines formed by the 
crease, fold, or bend, between the main parts or surfaces of the envelope, 
consist of strips, pieces, sides, or portions, having a certain breadth, and 
these edges, sides, or portions, may be folded inward, so that the wrapper, 
when not required for use, may lie flat or be compressed and packed com- 
pactly ; but when the wrapper is distended by placing an article therein it 
forms a case fitting, or suitably enclosing, such article, and it is secured by 
a flap or closing-down piece. Not proceeded with. 

3229. V. B. Fitzoippon, Cork, “‘ Spring mattresses, or beds, or cushions.”— 
Dated 2\st December, 1863. 

In this improved mattre-s, bed, or cushion, each end of each spring 
should be secured to a framing of watch spring steel, or such like pliable 
material, thus connecting each spring to all the others, such framing also 
actiny as an additional spring. Round the edges of the bed, mattress, or 
cushion, in place of the wood formerly used, the patentee places double 
rows of watch spring stee!, or other similar material, and connects the out- 
side of the spiral springs together, which act as a stay for the spiral springsand 
cross pieces of watch spring or other similar steel, the whole thus forming 
the framing. The spring frame so formed should be sewn into a canvas 
case, in which is laid at both sides and round the borders curled hair and 
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wool, or feathers, or other soft packing, the whole being enclosed by a linen 
t cking, or other suitable covering, thus forming a soft packing on every 
side. 


3233. D. ApaMson, Penistone, York, ‘‘ Manwfacture of iron and steel.”—Dated 
22nd D-cember, 1863. ; 

This invention relates to the converting vessels employed in the manu- 
facture of steel and iron by the atmospheric process, and it consists in an 
improved arrangement and disposition of the s for conveying the 
atmospheric air, gases, or steam to the interior of the converting vessel, 
and in adapting the vessel to such an ar tof air passag The 
patentee makes these passages in blocks of fire brick, or other suitable 
material, as usual, and they are placed in such a position that the air, gas, 
or steam, when forced into the converting vessel by a blast engine of the 
ordinary construction, or by the pressure of the steam from a steam boiler, 
may agitate the molten metal, so as to decarbonise and purify it. The air 
passages are arranged at one or both sides cf the converting vessel, and 
they are placed horizontally or diagonally towards the bottom of the vessel, 
So as to prevent the molten metal descending through them, thus increasing 
the durability of the converting vessel and other parts of the apparatus. 


$237. F. Hazevpine, Lant-street, Borough, London, ‘* Hydraulic pumps."— 
Dated 22nd December, 1863. 

The object of this invention is to obtain in one pump the effect heretofore 
produced by the use of two separate pumps. For example, in working the 
pumps of hydrau!ic presses, it has been usual to employ two pumps, one 
larger than the other, the large pump being used to inject water quickly 
into the cylinder containing the ram, and the smaller pump to force the 
water to the required pressure for raising the ram. The inventor proposes 
to accomplish the object of this invention by the following means, that is 
to say :—Instead of using one solid plunger in the barrel of the pump, he 
uses two plungers, one fitting within the other ; the outer plunger is 
hollow, and the inner plunger solid. These plungers are actuated as 
follows :—When the large plunger is required to be used for the purpose 
above stated, he passes a key or cotter through the two plungers to connect 
them together. And when the small plunger is required to be used, he 
then disconnects the said plungers, and fixes the outer plunger by a key 
or cotter to the barrel of the pump; the small plunger then works 
through the large one, and thus he obtains in one pump the effect of two 
separate pumps.—WNot proceeded with. 


3239. H. EMANUEL, Brook street, Hanover-square, London, “ Protecting valu- 
able articles exhibited in shop fronts, &c.”—Dated 22nd December, 1863. 

A practice of thieves consists in breaking shop or other windows and 
abstracting valuable articles through the opening so formed. Now the 
object of this invention is to prevent this description of robbery. ‘To avoid 
repetition the inventor uses the word ‘‘ show surface ” to denote the case, 
shelf, platform, or other surface or support on which the articles to be ex- 
hibited are arranged. According to this invention he effects the above 
object of protecting valuable articles by supporting the show surface on 
contrivances which retain it in suitable position for exhibiting the articles 
thereon or therein, but which by the action of breaking, striking, or push- 
ing the window or front, cause or allow the show surface to be depressed or 
removed out of reach of a person without or in front. And instead of, or 
in addition to, this method he fits and arranges a movable shie'd, guard, 
shutter, or fence in such position, and by such contrivances, that if the 
window or front be broken, or forcibly struck, such contrivances shall be 
acted on and force the shield, guard, shutter, or fence to move in front of 
the show surface, and so interpose itself between the same and a person in 
front.—Not proceeded with. 

3240. J. Gsers, Middlesboro’, York, ** Lifts or machinery or apparatus for 
raising and lowering weights.” — Dated 23nd December, 1863. 

The patentee claims, First, the construction of machinery or apparatus 
for lifting and lowering weights with cylinders open at their upper ends to 
the atmosphere, and having one or more pistons directly connected by cords, 
ropes, chains, or belts with the platform or weight to be raised or lo wered, 
the ascent or descent of such pistons being regulated by the ad ion to, or 
withdrawal from, their under surfaces of air or steam, substantia'ly as 
described. Secondly, the construction of machinery or apparatus for the 
purposes described in such manner as that the cylinder or cylinders made 
use of for causing or regulating the asceut or descent of the weight to be 
raised or lowered is or are made to consti:ute the principal framework of 
the apparatus 
3242. J. H. Jounson. Lincoln's-inn-jields, London, “ Shields or tips for boots 

and shoes." —A communication.— Dated 2%re Decenver, 1863. 

This invention relates to that description of shield or tip for boots and 
shoes wherein the toe of the upper leather is protected or covered, and 
consists in making the tip or shield of such a form that it will not ouly pro- 
tect and cover the toe of the upper leather, but will also cover the toe part 
of the sole, it being provided with a plate or guard, which passes under the 
sole on the outside thereof, and is secured thereto Dy nuils, rivets, or other- 
wise. These shields or tips may be made either with or without a depres- 
sion or indent to mark and fit into the junction between the upper leather 
and the sole, and may be made of metal, vulcanised india-rubber, gutta- 
percha, or otber suitable material by means of swages and dies, or cast in 
moulds as desired. 

3244. R. E. Van Hees, Manchester, *‘ Sccuring the ends of bands in packing 
bale goods.” — Dated 23rd December, 1863. 

This invention consists in the novel employment and use of a clasp or 
holdfast, constructed in the form of a small bar or open link, having its 
extremities or ends turned inwards, so that, when the hoops or bands 
embracing the bale are ready for securing, the bent ends of the afore-men- 
tioned link or bar are inserted longitudinally in smal] square or elongated 
holes, perforated and suitably situated in the ends of the loops overlapping 
each other. Secondly, the improvements consist in making such links or 
holdfasts from a bar of metal, one end of which is placed in a recess, and is 
cut off at the required length by means of a cutter actuated by an eccentric, 
after which the ends are turned by movable clamps into the form required. 
3246. J. RONALD, Liverpool, “‘ Apparatus for the conversion of ropes and 

other cordage into oakum, tow, and paper stuff."—Dated 23rd December, 
1863. 

The patentee claims, First, the conversion of ropes and other cordage 
into oakum, tow, and paper stuff by unlaying the rope or strand, and taking 
the twist out of the yarn previous to being acted upon by the dressing 
cylinder, as described. Secondly, passing the tarred yarn, after being 
untwisted, through heated tubes previous to being acted upon by the dress- 
ing cylinder, as describe '. Thirdly, the bi t 











ion, general arrang > 

and construction of the various parts of the apparatus described. Lastly, 

The use of the dressing cylinder when applied to the cleaning of wool or hair 

on skins, and for dressing waste tow, wool, hair, cotton waste, and other 

waste, and other waste fibres, as described. 

3247. W. E. GepGe, Wellington-street, Strand, London, *‘ Apparatus for 
fixing candles upright in candlesticks.”— A communication.—Dated 23rd 
December, 1>63. 

This invention cannot be described without reference to the drawings. 
3261. S. S. Gray, Boston, U.S., “* Paper or cloth lined paper collars.” —Dated 

24th December, 1563. 

This invention cannot be described without reference to the drawings. 

3262. W. E. GepoE, Wellington-street. Strand London, “Kneading machines.’ 
—A communication.— Dated 24th December, 1863. 

This improved kneading machine is composed of a horizontal shaft, car- 
rying arm, which, in rotating, gear into other arms fixed to the sides of 
the kneading trough. These two arrangements of arms are set edgewise 
to each other, so a8 to press the dough, and render it fit for making bread. 
The flour is run into a hopper, from which it spreads into a box or case 
forming a regulator, and from which it falls gradually into the kneading 
trough in quantities regulated by the workman according to requirement. 
—Not proceeded with. 

3263. H. P. Forrest, Worksop, Nottinghamshire, “ Apparatus for drawing 
off and measuring fluids.”—Dated 24th December, 1863. 

This invention consists of a measuring vessel of one gallon, one quart, or 
other definite capacity, to be attached to the cistern or reservoir containing 
the fluid. In front of, and communicating with, this measuring vessel, 
there is a graduated gauge glass, which indicates any fractional quantities 
of tinid contained in the measuring vessel, from which it can be drawn by 
opening a cock at its lower end, thus avoiding the necessity for loose 
measures and funnel. At the upper part of the measuring vessel there is 
a small opening for the entrance and exit of the air, which entrance may 
be closed by a floating valve when the measuring vessel is filled with fluid. 
This orifice has a covering of fine wire-gauze, to prevent the ignition of any 
explosive vapour that may be formed within the measuring vessel. 

3265. W. H. Bownitcn, Waketeld, “ Supplyang air to lights in mines.”"— 
Dated 24th December, 1863. 

To carry out these improvements the inventor condenses air by a pump, 
or by any other suitable means, and conveys it in pipes to a receiver, and 
thence to the light to be supplied; or directly from the condenser to the 
light. The light (maked or in a safety lamp) is placed in a lantern which 
has an aperture for the admission of the pure air, and one or more 
apertures for the exit of air and products of combustion. The condensed 
air is conducted through a pipe which fits tightiy into the lantern, and, by 
this air, combustion is supported. The surplus air and the products of 
combustion pass out through the apertures made for that purpose in the 
lantern. The air being supplied to the lantern under pressure, prevents 
the entry of fire damp, and of any other dangerous gas which may surround 
the lantern. Air-tight pressure is apt to extinguish lights supplied with it, 
and to flow to waste if the current be not regulated. To prevent this he 
passes it through a pipe or pipes obstructed by screw plugs, or taps, or 
wire, or by combinations of these, or by other suitable impediments, so that 
its flow may be regulated according to the supply that is needed.—Not 
proceeded with. 














3269. T. W. Davenport, and S Cok, Balsall Heath, Worcester, “ Manu- 
facture of bracelets and other ornaments formed of paper or papier 
maché, &c."—Dated 24th December, 1863. 

This invention has for its object to supersede drilling in the manufacture 
of bracelets, chains, or other ornamental articles, formed of paper, or am ww} 
maché, or other suitable material, in biocks, , OF numerous detached 
parts, which require to be afterwards threaded or strung together. To 
effect this the inventors insert in the body of the paper, or papier mAché, or 
other like material, while in process cf being manufactured into the before- 
named articles, a core, by preference, of wire greased, which, when the 
stock or form has been compressed, is drawn out, thus leaving a hole 
through it, through which the elastic, or other thread, or cord, may be 
passed ; or, by another mode, is formed the core of a small tube which is 
left in the material, and which thus answers the purpose of a channel for 
the cord or thread ; or, by another mode, a groove can be planed in one or 
both parts of a block or form, and afterwards connecting the two parts 
together, a channel will then be left for the cord.—Not led with. 
$272. E. T. Smitu, Westminster-bridge-road, Surrey, “ Apparatus for 
exhibiting the flow of real water and other effects applicable to theatrical 

purposes.”"— Dated 23rd December, 1863, 

The inventor proposes to arrange in a frame sheets of plate glass, 
silvered or not, at angies of 45 deg., or thereabouts; and to cause water to 
flow over the same by means of hydraulic apparatus from a pipe over the 
framework. Behind the glacial surface, female or other figures are fixed on 
vertical levers, or other mechanical a, pliances, so as to rise and fall, and 
appear as if immersed in water, or floating in or under a cascade of real 
water precipitated on a marine grotto. The water flowing to the bottom of 
the glass is conducted away by a hose or other aqueduct. The effects may 
be heightened by the use of the electric, lime, or other artificial light. —Not 
proceeded with. 

3273. J. Guers, Middlesborough, York, “ Kilns for calcining ironstone and 
limestone.” —Dated 28th December, 1863. 

The patentee claims, First, supporting the kiln upon a series of pillars or 
supports in such manner as that a space may be left all around beneath the 
botiom or lower edge thereof, for the purpose of allowing the calcined stone 
as it falls down to be conveniently removed from every side, or all around 
the kiln, substantially as described. Secondly, the use or employment of a 
cone, pyramid, or other similar figure, or combination of parts of cones, 
pyramids, or other similar figures, situated at the buttom of the kiln, for 
the purpose of causing the calcined stone as it falls down to be directed 
outwards from the centre a'l around, through or towards a space left 
between the bottom of the kiln and the flow substantially, as described. 
Thirdly,—in cases where gas or gases from the blast furnace, or other source 
or sources, is or are, employed for heating the kiln,—the introduction of 
such gas or gases into the body of the furnace by means of a hollow cone, 
pyramid, or other similar figure or combination of figures, substantially as 
described, 

3278. W. Witson, Manchester, “ Decorating or ornamenting register or other 
grate fronts and cheeks.”—Dated 28th December, 1863. 

This invention cousists of the use and application of cast metallic tiles, 
slabs, or segments, made of either iron or brass, or of zinc, having an em- 
bossed, raised, or relieved pattern, design, or figure on the surface, the outer 
projections of which may be ground and polished, thereby forming a 
pleasant and agreeable contrast with the back ground, to the ornamenta- 
tion or decoration of such surfaces of register and other grates as could not 
be similarly ornamented by larger castings, the said metallic tiles being 
equally applicable to the or tion or decoration of similar irregular 
surfaces or hearths, and other exterior surfaces of fire-places, fenders, hot- 
air stoves, and coil cases, or any modification of the same. 

3292. J. CumMING, Glasgow, ‘* Apparatus used when giving motion to sewn 
machines by straps or bands.”"—Dated 20th December, 1863. 

For the purposes of this invention a lever, stop is employed which is 
somewhat heavier at one end than the other, by which there is a tendency 
in the lighter end to rise up or act against the strap used for driving a 
sewing machine. The driving strap as it passes away or de-cends from the 
pulley of asewing machine, acts against the lighter end of the lever stop, 
and such stop, while the strap is moved in the direction for correctly 
dr ving the sewing machine, retains the tighter end of the stop sufficiently 
depressed ; but immediately the strap is cau-ed to move in the opposite 
direction the lever stop rises, or comes against and acts on the strap, which 
becomes tightly held between the lighter end of the lever stop and a fixed 
joint on the other side of the strap or band.— Not proceeded with, 

3300. A. C. G. Lenoetee, F. P. Moret, and D.G. M. Coqugrt, Paris, “ In- 
proved toys.”—Dated 30th December, 1863. 

This invention consists in forming by means of thin vulcanised india- 
rubber a very light closed bag or pouch, the shape of which is to corre- 
spond as nearly as possible with that of the bird to be imitated, which bag 
or pouch is to be inflated either with atmospheric air, or with any suitable 
gas of less specific gravity than this latter, The bag or pouch way be 
coloured, stained, or painted to imitate the bi:d’s plumage, or even 
feathers, paper, gold beater’s skin, or other light materials of suitable form 
and colour, or painted, be adapted to the bag for imitating the plumage, 
wings, tail, bill, or other parts of the bird, the parts imi:ating the wings 
being by preference attached to the bag in such manner as to imitate, when 
moving, the flapping of birds’ wings ; or the wings may simply be painted on 
the outside of the bag. If intended to be filled with air, the bag or pouch 
is provided with a small tube or orifice for insufflatng air into the bag, 
and, if wished, also with a small whistle actuated by the air escaping trom 
the bag ; whereas if the latter 1s to be filled with hydrogen or other gas of 
less specific gravity than air, the bag must be kept captive by a string or 
other suitable means.— Not proceeeded with. 

3303. W. F. Brown, Gloucester, “ Fastenings Jor'scarfs, ribbons, neckties, and 
other articles of dress, by means of a ring with a spring clasp or chain 
band or pliable shank.”— Dated 31st December, 1863. 

In constructing this fastening, First, the half or front segment of a ring 
of suitable shape and desizn ix attached by means of a joint or pin toa 
straight or otherwise shaped back, and being placed on the article to be 
fastened, is shut or secured by means of a spring snap, which is undone 
when required by means of lifting or pushing a pin or other part connected 
with the latch spring, oracting in connection with itor upon it. Secondly, 
the inventor employs a ring or band composed of several parts jointed or 
otherwise connected together so as to form akind of flat chain, which is 
fastened in front by means of a spring or clasp (as shown in the drawings), 
Thirdly, he employs a ring with a suitable frout and a flexible back.—Not 
proceeded with. 

6. W. Muir, Victoria-street, Westminster, “ Improvements in letter-copying 
presses, and in the machinery employed in manufacturing the same,”— 
Dated 2nd January, 1864. 

This invention consists, First, in making the foundation plate of the 
copying press of wrought iron, either swaged or p into a suitably 
shaped mould, or rolled between rollers having recesses of the shape of the 
foundation plate, which is afterwards finished by cutters. Secondly, in 
forging the beam of round iron, which ix turned and screwed at each end in 
a lathe, the beam is then bent to the requisite form ina hi isting 
of a holding block, and of a pair of cams or rollers actuated simultaneously 
by screws and wheels or other equivalents ; tie screwed ends of the beam 
fit in holes in the foundation plate, and are held therein by lock nuts ; the 
platen screw and handles are made as usual. 

11. H. A. Bonnevitur, Paris, ‘* Bobbins of shuttles of sewing machines.”—. 
comnunication.— Dated 2nd January, 184. 

In performing this invention the patentee makes the axles or central 
parts of the reels of wood or bone, and the discsor borders which prevent the 
thread from running off of wood, bone, card, leather, metal, or other cheap 
material, susceptible of stamping or punching out. The borders may also, 
if desirable, be made of china or opaque class, but card is preferred, as being 
the cheapest and most easily worked. 


12. H. A. BONNEVILLE, Porchester-terrace, Bayswater, *‘ Sewing machines.” 
—A communication —Dated 2nd January, 1864. 
This invention consists in certain hani Pr to sewing 
machines in general, which may be either fixed or movable, and by means 
of which chenille trimming, or other similar fabrics, may be applied or 
attached to stuffs, tissuex, felts, leather, or other easily penetrated sub- 
stances. The said mechanism is principally con of an arm or lever, 
having a horizontal alternative movement from right to left, and from lett 
to right, by means of which movement trimmings may be applied to stuffs, 
leather, felt, and other easily penetrated substances, without sewing, that 
is to say, without the needle passing through the said trimmings, the 
thread being simply carried over them in a more or less angular direction 
with regard to the trimming, and then fixed by means of a stitch 
made in the stuff alternately on the one or the other side of the said trim- 
ming. 

15. F. Anpor, Cardiff, “ Apparatus for securing watches and such like 
articles from being stolen from the person.”—Dated Ind January, 
1864. 

This invention consists of a plate of metal, or other suitable substance, 
which is sewn in or otherwise fastened to the side of the pocket, such plate 
having a slide groove, provided with a slide, having a heok or catch, which 
ig fitted to slide against a similar catch or projecting piece, the slide having 
a screw or other shavk attached to it, which is to be passed through the 
side of the pocket, and tera:inate on the outside surface of the waistcoat or 
other garment in a bu'ton, which button, being drawn back, will have an 
opening to allow the ring of the watch, or a ring attached to any such like 
article, to be introduced ; upon the button being released the slide. will 
close again by reason of the action of a spring attached to the slide, or to 
the projecting piece aforesaid, or otherwise, which tends to pull it towards 
the other projecting piece.—Not proceeded with. 

16. W. BALK, Ipswich, “‘ Furnaces applicable to the smelting of ores, £c."— 
Dated 2nd January, 1864. : 

In constructing a furnace according to this invention, whether for smelt- 
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ng ores, or for melting metal, a chamber is formed below the bottom of 
the furnace proper. Through the upper or roof of this chamber are 
narrow passages, which, on the one hand, will admit of the fluid metal 
descending from the lower part «f the furna‘e into the chamber below, 
while the boke or fuel and the charge in the furnace will be upheld, and 
prevented trom descending into the chamber. At the lower part of this 
chamber is a tuyere, or are tuyeres, for the pur) ose of supplying air to a 
sufficient quantity of coke or other suitable fuel introduced into this 
chamber, in order thereby to heat the interio of the chamber when com- 


mencing to work the furnave ; but such tuyere or tuyeres is or are to be | 


closed so soon as fluid metal descends from the furnace into the chamber, 
Near the upper part of the chamber is an opening with a suitable cover, 
which is used for charging the chamber with fuel when required. There is 
also a tap hole at bottom, also a slag hole, to ran off the slag above the 
me'al, and there are al-o proper sight holes. The air blast is arranged to 
pass first into hollow boshes or parts at the lower parts of the furnace proper, 
thence down, through suitable openings, into the chamber, and thence up, 
through one or more slits or openings, into the furnace, by which the biast 
will be applied in a central position at the very bottom of the turnace. The 
lower parts or boshes of the furnace are, vy preference, of a conical shape, 
but they may be of other form, and such parts are, by preference, con- 
structed in the following manner :—An inverted truncated cone—by prefer- 
ence of metal—is fixed above the upper part of the chamber ; this cone, on 
its inner surface, may be lined with firebrick, or the lining may be of other 
suitable material. Exterior of this cone, and at a distance from it, there 
is another cone, fixed in such manner as to leave a space between the inner 
ani outer cone. Around the outer surface of this second or exverior cone 
is a hollow compartment formed by brickwork or otherwise, into which the 
biast i. first introduced, fiom which compartment the air rises to the upper 
arts of the outer cone; it then descends into and through the space 
tween the two cones into the chamber below, and thence the arr passes 
through the reof of the chamber into the furnace above. by the-e means 
the boshes or lower parts of the furnace will be kept cool ; water may also 
be led in pipes or vessels of suitable section to such of these parts as canuot 
be kept sufficiently coul by air. Openings, with suitable covers, are also 
provided, to adwit air from the outer atmosphere at the upper part of the 
chamber, which air from thence rises between the before-de-cribed two 
-cones, and makes its exit through other openings with suitable covers, 
These openings are used for cooling the bo-hes or lower parts of the fur- 
nace when, from any cause, a stoppage of blast occurs. There are also 
valves or slides, by which the blast can be kept from entering the chan.ber 
artly or altogether; the blast then nearly serves to circul.te round the 
Goer parts of the furnace proper to keep them cool, making its exit through 
the lower openings just mentioned, 
$260. W. Cuark, Chancery lane, Loudon, ‘* Manufacture of purses, bags, &c.” 
—A communication —Dated 28th December, 1863. 

The patentee claims, First, the manufacture of port ies, pouches, 
purses, cigar cases, bags. and other similar articles, of all kinds of leather, 
or other suitable material, which are formed without seams by the applica- 
tion of pressure, as described. Secondly, the improved fastenings for 
portemonnaies, purses, cigar cases, and other articles described and repre- 
sented in the drawings. 
$262. J. B. Crouin, Leeds, “‘ Applying power to windlass and other barrels 

used for raising and lowering weights.”—A communication.—Dated 23th 
December, 1863, 

For the purposes of this invention a windlass, or other barrel suitable 
for raiving and lowering weights, is mounted and is capable of turning 
freely on its axis; near one end of the shaft or axis is fixed a di-c, and on 
one end of the barrel there is also a disc, and the arraugement or con- 





struction of the parts is such that the barrel may be at liberty to turn | 


freely on its shaft or axis when the two discs are separated ; but when the 
dise on the barrel and the disc on the shaft or axis are brought and pressed 
together, the barre! will be put in motion by the disc on the axis or shaft. 
On one of the discs there is formed a projecting circular rib, of a V or 
other suitable section, and in the other disc there is formed a corresponding 
goers, by which, or other suitable surfaces, when the two discs are 


rought together, the one driven by power will drive the oue on the barrel. | 


The shaft or axis at one end is supported by and turns on a centre ; the 


other end of the shaft or axis is received into a sleeve, which, at its outer | 


end, is supported by a centre or point. The axis or shaft at one end turns 
in a bearing, and the sleeve at the other end is supported by a bearing. 
The centre, which is applied to the outer end of the sleeve is capavle of 
being moved to and fro by a lever fixed on the screwed axis of such 
centre ; this screw passes through a fixed female screw or nut; and there 
is a collar between the end of the barrel and the inner end of the sleeve, 
against which the sleeve presses when the centre is screwed up, so as to 
bring the two discs into contact. The power to drive the windlass or other 
barrel is applied in any suitable manner to the shaft or axis, which, when 
at work, is caused constantly to revolve together, with the dise fixed 
thereon. The two discs have a tendency to keep a short distance apart by 
reason of a spring placed between them, or by other mechanical means. 
A brake band or strap is, where required, applied to retard or stop the 
barre] when the two discs are separate, in which case, it is preferred that 
the two ends of the brake band or strap should be fixed to two plates or 
¢ by hinge joints. The other ends of the two plates or pieces are fixed 
y hinge joints to a point below the barrel, or at other convenient place, 
and the parts where the two ends of the friction band are fixed are arranged 
to be drawn towards each other by a foot lever, so that the band may be 
caused to embrace the friction surface of the barrel more or less tightly. 


3284. H. R. pe St. MARTIN, Old Compton-street, Soho, London, “ Apparatus 
Sor aerial locomotion.” — Dated 29th December, 18v3. 


This invention consisty, maimly, in the two following parts :—Firstly, an | 


apparatus having a respiratory action, which gives it an ascensional momen- 
tum ; and, Secondly, an apparatus composed of propeller wheels combined 
and manq@uvred in such wise as to enable the aeronaut to move and guide 
himself in any direction.— Not proceeded with, 


3285. L. E. Desestre, Paris, *‘ Preumatic apparatus for filling barrels 
used for watering roads and other purposes.”—Dated 29th December, 
1863. 

This invention consists, essentially, in adapting a pneumatic pump to fill 
up barrels used for watering roads and other purposes,”— Not proceeded 
with. 

3204. J. M. VANDERFEFSTEN, Brussels, ‘‘ Apparatus for heating, boiling, 
evaporating, and distilling.”— Dated 29th December, 1863. 

This invention cannot be described without reference to the drawings, 

17. J. E. Evans, Bast Greenwich, Kent, *‘ Coverings for the head.”—Dated 
4th January, 164. 

‘This invention consists in the manufacture of hats, bonnets, and other 
coverings for the head, from pulp of the description ordinarily employed in 
the manufacture of paper, or from pulp composed of shoddy, or of refuse 
silk or cotton, or other suitabie pulping material, which is deposited in or 
upo» suitably shaped moulds or forms, in any convenient manner.—Not 
proceeded with. 

21. M. Bayuiss, Gracechurch-street, London, ** Machine for the cutting of 
screws and Jor tapping nuts sor screws.”’— Dated 4th January, 1864, 

‘This invention consists in the combined and general arrangement herein- 
after described, that is to say :-A fixed, and, by preference, a circular 
bosh forms, or is fitted, to the base of the machine, the centre of which 
forms a bearing and guide for a central vertical shaft or axis to work in. 
Around the periphery of the bosh lugs and openings are cast or formed tor 
receiving lateral and vertical friction rollers, on and against whch an 
annular stage revolves, by means of a toothed circular flange projecting 
below the stage, or otherwise gearing with or working into a worm wheel 
secured to ahorizontai shaft below the stage, supported on plummer blocks 
secured to the wood or other base, or to logs projecting from the besh for 
receiving them. This shaft extends on one side for receiving @ cone pulley, 
over which a band works in connection with a cone pul ey on the maim 
driving shaft, and by which means the shaft derives its motion Within 
the bosh any suitable number of fixed, hollow, or other uprights or 
steviderds are secured, on which the main stand or table part of the 
mach ve is supported and secured, and which stand is rad.ally divided for 
rece.ying Or supporting the collars in which hollow or other spindles work 
in a radial direction for carrying the taps or dies, the former being used 
when nuts are required to be ta ped, and the latter when bolts and other 
like articles require to be secured. The patentee has for convenience 
arranged the machine for giving motion to ten dies at one time, or for 
greater convenience (as will be hereafter seen), five nuts and tive bolts 
placed alternately, but by increasing or decreasing the diameter of this 
machine, and proportioning the strength and driving gear according to the 
work required, a larger or less number of bolts and nuts may be tapped 
and screwed by this machine. The series of radial spindles derive their 
notion from a spur wheel fixed to the central axis, gearing into as many 
— as there are radial spindles used, and at the top of the axis of 
hese pinions bevelled wheels are fixed which gear into corresponding 
bevelled wheels applied to each spindle that actuates the taps and dics, so 
that, by means of a central sliding clutch secured to a horizontal bar 
working freely in radial grooves, to the inner ends of which inclined 
projections are formed or fixed, which work alternately against lateral 
rollers actuated by inclined projections formed below a revolving stay, so 
that as the outside of the projection comes in contact with the roiler 
the clutch in connection with the same becomes locked with the inner 
radial bevelled wheel, and the work of tapping commences. Simultaneous 
with this the roller on the opposite side of the revolving stay has reversed 
the activn of the cluteh by locking it with a corresponding bevelled wheel 
furthest from the cen re of the machine, so tha. while the spindie on one 
side is moving in the direction for sere wing or tapping as required, the 
spindle in radial vpposition is moving in the reverse direction, Thus it 
wili be seen that, when the macnine is in motion, one half of the spindles 
are moving in the one direction, and one half in the other, the motion 
being continually reversed as the revolving stay passes round. The bolts 


| or nuts are held in self-acting holders that slide in radial grooves in a line 
| with pindles before joned, the ad ing or retiring motion as 
required being derived from the revolving stage that permits (when the 
screwing or tapping is performd) the bolt to fal! ; or, what the patentee 
prefers, to be removed by the attendant, who takes the nut when tapped 
aid screws it to the bolt and pus it into a receiver; or, when nuts are 
being operated on, they may fail laterally over a guide on the outside of the 
table into a receiver, For the purpose of keepi: g the taps and dies cool 
| during their work, streams of cold water. mixed with soap, or other 
suitable ing:edi-nt, are conduc'ed through suitable ways to them as 
| required. This machine he purposes putting to work by a bevelled wheel 
| fixed on the top of the central axis, gearing in with a pinion fixed on a 
| shaft at righ angles with it, on which shaft he also places fast and loose 
| pulleys for receiving a band from any prime mover ; also on this shaft is a 
series of c ne pulleys (before referred to) over which the band works in 
connection with the correspending pulleys (a so before referred to) secured 
to a shaft. that gives motion to the revolving stage; or other equivalent 
means for giving motion to tie machine may be applied placed avove, or 
below, or otherwise, as may be most convenient for conveying the motive 
power. The diminished size of the pulleys is for altering the speed accord- 
ing to the nature of the thread that may be required to be tapped or cut. 
22. C. Derries, Howndsditch," London, ** Arrangement of the footlights or float 
| of theatres, concert-rooms, d-c.”— Dated 4th January, 1>64. 

In carrying out this invention the inventor proposes to cover the tops of 
the chimneys the entire length of the float by a dome or roof to be made of 
fire clay, taic, or any incandese: nt material, which will receive all the smoke 
and hot air, carrying them off by means of an iron pipe attached to the top 
of the dome, and pas-ing under the stage till it reaches a flue cons ruc:ed 
at one side of the building. In this flue, and above the spot where the iron 
pi e enters it, the inventor intends to place a jarge gas burner, which is to 
be lit up previous to, or at the same time as, the lights of the float; tius 
the products of combustion will, by the draught created by the fire in the 
flue, be drawn into it through the iron pipe, and carried off alt»gether. He 
aiso proposes to place a series of coloured glass mediums below and in front 
(as regards the stage) of the float, and in its whole length, in such wise that 
the person having the charge of the gas (or the prompter, or other person) 
can instanianeously place any one of them in front of the fvotlight at 
pleasure, thus throwing a red green or other shade upon the stage.—Not 
proceeded with. 

24. G. Speieut, St. John-street-road, Clerkenwell, London, “Collar for the 
neck.” — Dated 4th January, 1864. 

This invention relates, particularly, to the description called Deix, or 
those with two angular portions turned down one at each end. The 
patentee cuts the upper part of the body of the collar in an oblique direc- 
tion at each side or end at or next the angular portions to be turned down. 
By means of these two oblique cuts he obtains a flap or portion which he 
turns down, so that a fuld or bend is presented at the top instead of a raw 
edge, and a more comfortable set is obtained, the main portion of this flap 
lving between the turn down ends and the extremities (of this main portion) 
Jying under them. 

25. J. H. Jonnson, Lincoln’s-inn-flelds, London, ** Sewing machines.”—A 
communication.”—Dated 4th Janvary, 1864. 

This invention relates to the heavier class of sewing machines 
intended for boot and shoe work, harness work, and the stitching of 
leather and strong materials generally, and consists in the combination 
and ar t of parts hereinafter described. ‘The main driving shaft of 
| the machine is contained within the overhanging bracket or fixed arm, and 
| is provided at its rear end with a fly wheel, driven either by a foot lever, by 
hand, or by a driving belt if steam or other prime mover be employed. At 
| the front end of the driving shaft a slotted dise is keyed, in which works a 
| 
| 














slide, the cause of which is variable in order to regulate the stitches to be 
| produced. This dise imparts motion to the principal pieces of mechanism 
| in the head of the machine. Cam surfaces or projections are formed on the 
riphery of the disc for the purpose of imparting, by the aid of suitable 
| levers and a vertical sliding rod or spindle, and an up-and-down motion to 
the feeding foot which operates upon the top surface of the material. 
Another rod or spindle, placed horizontally, and also actuated by a cam surface 
above referred to, imparts the horizontal to-and-fro-motion to the feeding foot 
| by the aid of a double lever and sliding plate. The needle slide receives its 
up-and-down motion from a slide and anti-friction roller. An instrument 
for taking up the slack is fitted to the lower end of a vertical rod or stem 
working in the head of the bracket, and made in two separate parts, held 
together by a helical spring contained therein. Upon suitable bracket 
supports is fitted a helical spring, which acts upon a lever and tends to draw 
down the feeding foot, causing it to press upon the material to be stitched. 
A screwed spindle is employed for holding in an elevated position the 
feeding presser foot, or for releasing it, so as to cause it to act upon the 
material, it being simply requisite to advance or withdraw the spindie. 
There is an anti-friction roller fitted to the upper end of a vertical sliding 
rod, and working in the groove of the cam on the rear end of the driving 
shaft, whereby a to-and-fro motion is imparted to a toothed rack on the 
lower end of the vertical sliding rod. On a short cross spindle a shaft 
working in bearings near the bottom of the fixed bracket arm, and at the 
rear thereof, two spur wheels are keyed, one of which is actuated by the 
toothed rack hereinbefore referred to. A horizontal sliding rod is titted 
underneath the table of the machine, and is provided at each end with a 
rack, the one rack receiving a to-and-fro horizontal motion from the second of 
the two spur wheels above referred to, and the other rack imparting a circular 
reciprocating motion to a vertical spindle si: uate under the bed plate of the 
machine. To each end of this spindle is fitted a pinion, the lower one 
receiving mvtion frou the horiz ntal rack, and the upper one impartiug 
motion toa double rack which actuates the thread distributor under the 
needle by means of a steel wire passing round a guide pulley at the lower 
end of the horn which supports the work, or by any other convenient 
contrivance. This horn is carried by an arm which is free to turn round a 
| pivot or centre in the bed plate of the machine, so as to afford favility for 
| turning the work in any desired direction when stitching. The upper end 
| of the horn carries the thread distributor hereinbefore referred to. The 
thread employed is con'ained ina bobbin or reel inside the rotating arm, 
which is also provided with a tension apparatus, and with a compartment 
| for containing a smali lump or gas jet for heating the horn or arm of the 
machine. A horizontal table table or platform is employed for some kinds 
| of work, fitted, when required, by screws or otherwise to the horn or lower 
arm before referred to. The stitch produced is the single thread chain or 
tambour stitch, and a hooked needle is employed, into which the thread is 
ylaced after it has penetrated the material by the thread distributor herein- 
efore referred to.— Not proceeded with. 
| 26. R. Tomuinson, Manchester, *“‘ Manufacture of show cases."—Dated 5th 
January, 18v4. 

The inventor makes the skeleton frames of show or glass cases for exhibit- 
ing goods for sale of any iron that can be cast or moulded, and he makes 
the said frames either whole or in parts, so as to be keyed or joined together 
ty means of bolts and nuts, or by other similar means, and then the glass 
is put in the frame in the ordinary manner.—Not proceeded with. 


27. W. B. Barnarp, Southampton buildings, Chanvery-lane, London, 
“ Uniting metallic surfaces." — Dated 5th January, 4. 

This invention relates, chiefly, to the manner of {--rming the holes in the 
surface of metallic vessels or piates into which the rivets are driven, and to 
the mode of preparing uneven surfaces to receive the sheathing or lining. 
When metallic surfaces are united by means of rivets, suitable holes are 
formed in the under or thicker surface.» For concentrating the outer ends 
of these holes a taper punch is employed. By biows upon this punch a 
counter sink is produced in the mouth of the holes, while they are in- 
teriorily enlarged. When rivets are driven in the holes thus prepared, 
they completely fill the interiorly enlarged cavitier, and are thereby 
firmly secured in the under suriace. In joing metallic plates to form the 
sides of vessels or other extencved surfaces, the edges are untversa ly lapped, 
or the plates are joined together by means of bats secured over the jvimts 
thereby producing broken or uneven surfaces. The angular spaces formed 
by the lappimg of the plates or the batting of the joints are ti led with 
bevelled or wedged-shaped pieces. The principal object of these pieces is to 
secure a suriace for sheathing or lming free trom corners or sharp angles, 
though tuese pieces may be formed of or coa.ed with a suitabie adhesive 
substance, for tae purpose of keeping them in position and effectually 
preventing and kakage of the joints.— Not proceeded with. 

28. J. B. Fensy, Worcester, ‘* Locks and (atches.”— Dated 5th January 1864 

This invention consist-, Firstiy, in proviuinyg a secundary bolt in addition 
to the principal or locking bolt, the said secondary bolt receiving the check 
or that portion of the kcy which litts the levers, or tumb:ers, or siides to the 
heights required to allow the primipal bolt to be withurawn, the said 
sec ndary bolt in uniucking the lo.k being moved so as to cluse the key 
hu le at wh ch the check was introduced, thereby completely isolating the 
said check from the key hole during the action of the said check on the 
levers, or tumblers, or slides, the principal bolt being withdrawn by the 
continued motion of the cam or mechavism by which the secondary bolt is 
moved. Secondly, in the addition to mechanism of the kind described with 
reference to the drawings, both inclusive of hani for retaining the 
check, and preventing its removal from the lock through the opening by 
which it was introduced. 

31. J. Witutams. Ketley, Salop, and G. Brpson, Manchester, “ Puddiling 
Surnaces.”— Dated Sth January, 1864. 

This invention refers to those puddiing furnaces for which letters patent 
were granted to G. Bedson, 14th Decewber, 1859 (No. 2838), in which the 
bot'oms are constructed of wrought irov, and are made hoilow so as to 
© nstitute a chamber, through which water may flow, and the said invention 
consists In mouutivg such vottems upen an axis, and imparting rotatory 
Motion thereto, so that a stirier or stirrers projecting into the furnace and 
being held stationary may effect the required puddling. Alsou the invention 
consists in a method of delivering the water to aud carrying off the over- 
flow from the said hollow bottom. 














33. J. Kipp, Cannon-row, Westminster, ‘ Supplying and regulating any 
required liquid ressel on the process of generating gas or steam, or for the 
carburretiing of gas, for supplying and regulating the water to gas meters 
and oil for lubrication.” —Dated 5th January, 18”4. 

This invention cousist- in adapting a modification of the bird cage 
four tain, or its equivalent, for f-eding or de'ivering a regular supply of any 
require. liquid into a chamber or receptacle where it is kept at an uniform 
level governed by the mechanical laws of atmospheric pressure. The 
invention cannot be described without reference to the drawings. 

40. J. T. and H. G. Tracy, St. John street, Clerkenwell, London, “ Con- 
struction of umbrellas, parasols,and sunshades.”—Dated 6th January, 
1864. 


The chief objects of this invention are, First, te produce a more sightlY 
joint for umbrella or parasol sticks or stems than heretofore; and, 
Secondly, to improve the appearance of the umbrellas and parasols whose 
covering has the ordmary covical or tapering t« rmination at top. In order 
to obtain a secure and sightly joint for the stick or stem the inventors 
divide the stick or stem ‘which may be made of wood, ivory, cane, 
or metal, as usual) at the proper place fer the joint, and insert in a hollow 
part—say, of that part of the stick or stem which receives the handle—a 
metal] tube, which is slotted for a certain length, to receive the pin of a 
jointed coupling, permanently secured to the other part of the stem. This 
coupling is inserted in the slotted tube, and the projecting pin works in 
the slot of the tube, forming therewith a kind of bayonet joint fastening. 
In order to fold the stick it is only necessary to give one portion of the 
stick a slight axial motion, and to pull the stick endwise. The jointed 
coupling will then be drawn out of the tube to a sufficient length to enable 
the stick to be fol. ed. The use of this jointed sliding coupling enables 
the inventors to produce a rigid and secure flush joint in the stem. this 
joint they also propose to app'y to whip handles, canes, and other like 
articles. The improvement in the top «f the umbrella and parasol consists 
in providing a pin or red (which forms a continua‘ion of the stem), for 
the top runner and ferrule to slide upon. The runner and ferrule are 
for that purpose, cownected together, and form virtually one sliding piece. 
By this arrangement the terminal of the parasol, whether opened or closed, 
will always appear of the same le: gth.—Not proceeded with. 

41, J. H. Weston, Kennington-road, ard C Morton, Oxford-street, London, 
“ Apparatus to be used in the exhibition of dramatic and other like per- 
Sormances.”—Dated 6th January, 1864. 

In the specification of a patent granted to Messrs. Dircks and Pepper, 
dated the 5th February, 1863 (No. 326), a wethod is described of exhibiting 
a phantom ona stage. This is done by reflecting an object placed below 
the visible stage, and itself invisible to the audience. This refi-ctivn is 

roduced by means of a plain or unsilvered glass placed on the stage. 

Tesstetere this glass has either been adju-ted and fixe in position while 

the stage is concealed from view, or the glass has been raised from a pit 

beneatin, while the stage is only feebly iliuminated, and it has then been 
allowed to tip forward till it rested sgainst stops previously adjusted ; in no 
case, however, has the arrangement of the apparatus been such that the 
inclination of the glass could be gradually and accurately varied, while the 
stage was visible and the phantom was being exhibited. Now the arrang- 
ing the glass in this manner is an important feature of this invention. 
This is most conveniently done by resting the lower edge of the frame of 
the glass on the stage or floor, oron a suitable ledge or support, and 
attaching to the upper edge of the frame a rope which passes, or ropes 
which pass, away to the winding barrel, on the axis of which is a crank 
handle, so that, by turning this handle, the rope or ropes are wound up or 
slacked off, and the glass is thusreadily brought to any inclination required, 
and there are pawls or locking instruments to retain the barre]. When the 
glass is properly set, a mark or marks on the rope or roes, or on the 
barrel, enable the operator at once to obtain the inclination required. 

The inventors combine a fountain with apparatus for producing the appear- 

ance of a phantom gradually rising as before described.- Not proceeded with, 


42. J. CUMMING, Glasgow, ** Sewing hines.”—Dated 6th January, 1864. 


This invention has for its object the preventing sewing machines having 
a backward motion imparted to them. For this purpose a lever stop is 
combined with a wheel of the machine in the following manner :—/The 
lever stop is somewhat heavier at ove end than at the other, and the stop is 
so placed with re'erence to the wheel that one end of the lever rests against 
the periphery, or it might be the side of the wheel, or azainst a strap or 
band as it passes round the wheel. Whenthe wheel is retating in the right 
direction, it keeps the lever stop a little removed from the shortest line 
between the surface of the wheel and the centre on which the lever stop 
turns, but should the wheel receive a reverse impulse, it brings the lever 
stop in towards the shortest line, and so locks or wedges the wheel. The 
lever stop may also be actuated by a slight spring instead of by weight as 
above described.— Not proceeded with. 

45. E. G. Camp, Bristol, ‘‘ Brushes or apparatus for brushing.”—Dated 7th 
January, 1864 

This invention is for improvements upon the rotary brushing apparatus, 
for which letters patent were granted to the present inventor on the 11th of 
March, 1862 (No. 657), and consists in imparting rotary motion to the 
brushes by means of clockwork or other like mechanism, is contained in the 
interior or drum of the brush itself, or ina box in connection therewith.— 
Not proceeded with. 

46. G. Meap, Bethnal-green road, London, “‘ Tea and coffee urns.” —Dated Tth 
January, 1864. 

This invention consists of a metallic urn comprised of two or more 
cylinders of suitable shape, the upper half or top cylinder having a wire 
gauge or perforated bottom, above which bottom, aud inside the exterior 
cylinder or upper part, is another cylinder which acts as a measure of any 
given capacity, and therein is inserted a p!ug, tap, valve, or other suitable 
contrivance for emitting the water in a boiling state to the coffce or other 
compound, and extracting therefrom its valuable properties, and passing 
free of sedi t to the chamber below. For tea or other similar substances 
requiring length of time for extracting their qualities the lower cylinder 
only need be used. 

48. J. Ramsporrom, Crewe, Cheshire, “ Manufacturing hoops, rails, and 
other articles of cast steel.’—Dated 7th January, 1804. 

The First part of this invention consists ina hood or shield, which is 
placed over the hot ingot of steel to retain the heat,and also to prevent 
injury by unequal cooling; or in placing the i gots in a metal box on 
wheels, or otherwise, which box is then filled, and the ingots covered with 
sand, or uther non-conducting substances to retaiy the heat while they are 
conveyed from one part of the works to another. Secondly, in the applica- 
tion of a revolving cutter or rasp for removing the external portion of the 
ingot when porous or when otherwise requisite. Thirdly, in improved 
modes of, and the machinery or apparatus tur, manufacturing the tires of 
railway wheels and other articles of cast steel. 














Sr. Ives New Pier.—It is proposed by the St. Ives Harbour 
Commissioners to lay tbe foundation stone of the new pier on 
Tuesday, August 50th. A public meeting of the inhabitants was 
held in the Townhall on Monday, to consider and determine what 
demonstration shall be made in reference to the commencement of 
the work. 

Coat Mining 1x Cutya.—The coal pits lie about five miles 
northerly from Kub-sban-kau, up a steep ravine or woody opening 
into the main valley, the path to them rough and stoney in the 
extreme. There are ubout fifteen shafts open, each of their entrances 
beivg enlarged into a room, where the colliers sleep and eat at times, 
though more comfortable dwellings have been built for overseers 
and contractors. We engaged a miner to show us down the largest 
shaft, which measured on the average 4}ft. high by Sft. wide; it is 
cased with willow sticks in a secure manner, and the roof is par- 
ticularly well guarded. The bottom is lined with the same to form 
a ladder, up and down which the miners travel in their daily labour. 
This shaft is about 150ft. deep, and the ladder down to the digging 
is, perhaps, 69U{t. long. The coal is secured on small wooden 
sledges, and drawn, as the miner slowly crawls up along the narrow 
and slippery steps, by a strap passing over his forehead, each load 
weighing SU cattles. One workman brings up six loads as his day's 
work. ‘I'he sides of this shaft showed the width of the veins of 
coal, but the top aud bottom were not dug out; at the bottom the 
shalt divided and led toward two deposits, but neither passage had 
been dug out. Tie whole was very dry, owing probably to its 
elevation up the hill; but some shafts had been abandoned from wet 
and bad air, and their mouths closed. The labourers are hired out 
by contractors, who sell the coal to the dealers coming from Pekin 
aud elsewhere; it is all carried away on the backs of camels or 
mules, and it is a painful sight to see the unwieldy camels coming 
down the rocky, uneven road, bringing their loads of coal. It is 
delivered in Pekin at about three piculs for a dollar, and a large part 
of the price is for carriage. The coal is hard, but such examination 
as the time afforded disclosed not a vestige of a stump or leaf to 
compare with the fossils of other coal regions ; more careful research 
will doubtless bring to light some indications of this kind, enabling 
scientific men to compare the numerous deposits of soft and hard 
coal in this part of China with the European coal measures.—China 
Mail, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN WOLVERHAMPTON AND BremtnGHam: Masters and 
Men at the Races: Trade Quiet—Coat TRADE: Continuance «f the 
Strike—THe WaGes QuesTION AND THE Leeps Dispute: Al- 
leged help by Staffordshire Ironmasters—IRuNMASTER’S Epuca- 
TIONAL Prize ScHemME—Susrenston OF Mr Bb. W. Goope— 
Patent SHAFT Company: Firteen Per Cent. Dividend—Miptanv 
Wacon Company: Dividend 12} Per Cent.—Harpware 
TraDEs: Condition good—A SMALL Gas EnGine: A Description 
and Some Hints. 

Wenpnespay being the second day of the Wolverhampton Races, the 

attendance of ironmasters on "Change in that town was very small. 

The reports were to the effect that the men as we'!l as the masters 

have been keeping holiday this week, both from the same cause, and 

that from the combined effect of holiday keeping and hot weather, 
the execution of orders is, in many instances, seriously delayed : now, 
however, that a change has taken place in the temperature, and the 
races, wakes, and fairs are nearly all over for another year, this 
complaint is not expected much longer to be made, especially as in 
not a few instances complaints are heard of the falling off of orders, 

On Thursday, in Birmingham, there was a better attendance, and 
somewhat better and more business done than the day before in 
Wolverhampton. First-class houses report the receipt of a steady 
flow of orders of most descriptions, and for plates so great a demand 
that they are some of them compelled to call in the help of their 
somewhat less fortunate neighbours. Really gvod boiler and ship 
plates cannot be obtained within the tim: that customers are anxious 
to get their orders executed. The makers of best iron are greatly 
benefitted by the Leeds lock-out, many specificatious coming here 
that, but for that lock-out, would have gone to Yorkshire. But the 
second-class firms are still soliciting orders, and complain of the 
falling off of the demand in the Liverpool market for the customary 

uality of thin sheets. Galvanised sheets are in better request. 
uyers are trying to place their orders at 10s. under list, but while 
this price would be taken for the Liverpool sheets, sheets of a good 
quality for galvanising cannot be got lower than 5s, under list. 

Merchant bars are not in active request, and pigs remain stationary. 
The coal trade west of Dudley continues in a crippled condition, 

in consequence of the strike, which does not show much sigus of 

abatement. 

he ironworkers of this neighbourhood continue to evince a 
determination to resist any attempt that may be made to bring 
down wages from the existing level, which they, of course, main- 
tain, is only that to which they are entitled ; and the masters who 
have given notice, have done so only to withdraw it when the men 
bave expressed their determination not to accept any drop. The 
last instance is that of the Kinver Forge, where, after the notice was 
taken down, adeputation of men waited upon the masters, and the 
interview terminated with the exchange of mutual courtesies! 
Steps coutinue, at the same time, to be taken to keep the 
men here fully awake to the importance of the Leeds 
puddlers being successful in the struggle that is now going on there. 
Ata meeting of ironworks operatives, held in Wolverhampton on 
Monday, Mr. Kane, the president of the Gateshead Executive of the 
Union of Ironworkers, said, “ The chairman had referred to paper 
men; but there was no paper so disastrous to working men as the 
eee which was given to the men, instead of wages, in Wales and 

cotland. So soon as the Leeds question was settled, the 

Union had to set matters right in those two parts of the 
United Kingdom.” Subsequently Mr. Kane said, “It had 
been thought by some men that there was no connection between 
the masters in South Staffordshire and other parts of the country, 
and those of Yorkshire. But he was sure that there was. 
The masters were, in every district, trying to help the Leeds 
masters. Fifty tons of 5-in. bars were being sent away, a 
few days ago, from the Silverdale works, in North Staffordshire.” 
The men required toknow where the iron was going to. After 
some demurring as to their right to inqure, they were told that it 
was going to somewhere in Yorkshire; and when the men said they 
were determined not to make iron to assist the masters of Leeds to 
force in the men, they were told that the iron was going to the 
Kirkstall Forge, which was formerly the property of Mr. Beecroft. 
‘* He did not believe the statement; his own impression was that the 
bars were going to one of the Leeds forges. The same firm had 
since recived an order for 30u tons of bars, which, he believed, were 
also intended for Leeds; but, as sure as he stood there, if iron should 
be sent from North Staffordshire to Leeds to help the Leeds masters 
to carry on their mills and thus beat the men, every man in North 
= would come out, even if they had to go to prison as a re= 
sult.” 

Towards the South Staffordshire Prize Scheme Association, 
designed by the late inspector of schools for that district as a means 
of keeping the pupils belonging to the werking classes, and who 
are hereafter to comprise the leading working material of the same 
locality longer at school, the iron and coal masters, east of Dudley, 
have in the past year contributed £167, and those west of Dudley, 
£90. A yearly distribution of prizes took place last Saturday at 
Dudley, when 194 prizes were handed to the successful candidates 
to whom they had been previously awarded. During the proceed- 
ings it transpired that the higher or £3 prizes had, ia former years, 
been secured by pupils whose social position was somewhat above 
that of the class for which the association was originally designed, 
and that the managers had this year taken care that the money 
guerdon should be awarded only to the boys who belonged to the 
ranks whose increased education had been contemplated. But-with 
& view to encourage the youths of less indigent parents, the 
managers have substituted a certificate of merit 

We regret to announce the suspension of payment by Mr. B. W. 
Goode, gold chain maker, of St. Paul’s-square, Birmingham, also 
engaged in the metal trade. The acceptances were dishonoured on 
Tuesday. Several firms in the copper trade are in for large 
amounts. The gross liabilities are estimated at £45,000. We may 
state, however. that a favourable result is anticipated, and that as 
the chief creditors are mainly agreed as to the best course to be 
pursued, there will probably be no ultimate loss. 

The dividend of the Patent Shaft and Axle Company for the half 
year will be at the rate of 15 per cent. per annum, aud a consider- 
able amount wili be carried forward to the credit of the current half- 
year’s revenue. 

The annual meeting of the Midland Wagon Company was held 
in Birmingham on Tuesday. The report showed that the nett pro- 
fit of the year, after paying an interim dividend of 12} percent. for 
the half-year ending December 30th, showed a balance of £15,307. 
Out of this a dividend of 12} per cent. was recommended, free of 
IMcome tax, £2,000 to be carried to the contingent fund, and 
£4,368 carried to the credit of revenue. ‘The dividend was declared 
as recommended. It was stated in the course of the mecting that 
such was the satisfactory nature of the business, that a dividend of 
15 per cent. might fairly be reckoned upon next year, and that the 
directors had resolved to redeem the six per cent. shares, and con- 
Vert them into ordinary shares, giving them at about par to the 
existing shareholders. This would give each shareholder of nine 
share a bonus of about £40 or £43, and so on with holders of 
multiples of nine shares. ; 

Relative to the general trades of the district, we have to report 
that in Birmingham the metal rollers, brass-founders, wire-drawers, 
electro-platers, and machinists are well engaged. he merchants’ 
orders are good, and those of the factors above the average. The 
demand from the Covtinent has shown more animation during the 
past mouth, and the West Indian and Eastern markets have very 
much rallied. At Westbromwich the hollow-ware trade is good, 
and the spade, shovel, aud fork makers are busy. At Wednesbury 
the demand for railway fittings is considerabie, the works of the 
Patent Shaft and Axle Company, with tuose of Messrs. Lloyd, 
Foster, and Co., being in full operation. At Willenhall and Bilston 











trade is slack, it being holiday time, but at Walsall the saddlers’ 
ironmongers are tolerably well supplied with orders. 

An engine has been set up at the works of Mr. Wiley, pen and 
pencil case maker, of Frederick-street, in which common gas is 
made to take the place of steam as a motive power. The engine, 
which is made by Messrs. Lenoir, of Paris, where it is extensively 
used, is the first brought to England, having beeu purchased in Paris 
by Mr. Wiley. The principle, as we are informed, can ouly be applied 
to engines of small power, but even ip this case it will be a great 
advantage to manufacturers requiring little power, and who, by the 
terms of their leases, are not allowed to erect steam engines. So far 
as the expense is concerned, the use of these engines will effect a 
considerable saving, inasmuch as an engine of 1-horse power only 
consumes fifty cubic feet of gas per hour, and once set in motion it 
requires no attendance, uo furnace or boiler being used The prin- 
ciple of the engine may be explained in a very few words, 
Pipes are connected with the street mains, aud gas mixed 
with atmospheric air in the proportion of one part of gas to nine of 
air is admitted into the cylinder, where it is exploded by means of 
a voltaic battery, the points of which are so arranged as to explode 
the gas at each end of the cylinder, thus giving the backward and 
forward motion to the piston. The product of combustion is carried 
away by means ofacommon pipe. To preventany danger from the 
overheating of the cylinder it is covered by an outer shell, through 
whic*: a continuous stream of cold water circulates. Taking into con- 
sideration the fact that, with an engine of this description, no boiler 
or furnace is required, the cost is not greater than that of an ordinary 
steam engive. ‘he principle is certainly a very novel one, and we 
are informed that any persons, who may be interested in the matter, 
can see the engine in operation, by applying at the works of Mr. 
Wiley. Information relative to this engine reached this district in 
November last; but the engine is now gradually making its way 
amongst manufacturers in this country who require only a very 
small amount of motive power. A gentleman interested in the 
manufacture of these engines states, that “a considerable and an 
increasing number are being now sent to this country.” One 
objection urged against the engine is, that the cylinder is apt to 
foul by the products of combustion; but this is to be guarded 
against by careful occasional cleaning, and the free use of a pure 
lubricant, lard oil being, perhaps, the best. The objection would 
scarcely exist if it were possible to obtain pure hydrogen, or even a 
less highly carburetted gas than that in use for illumination. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
Liverpoot: The Birkenhead and Wallasey Ferries: United Kingdom 
Telegraph Company: Case at the Liverpool Assizes: Launchofa Paddle 





Steamer: The Trade of Liverpool: TheFamous Rams : Mersey Steel 
and Iroaworks—Tue Nortu-Eastern Distaicr: State of Trade; 
ipbuilar Lanca- 


North-Eastern Railway : Tyne Iron Shipb 9 pany 
SHIRE AND YorksHIRE KRarLway—Sourtn Yorkswire: South York- 
shire Railway : The Iron and Coal Trades—Scortisu Topics: Stir- 
ling Waterworks : The Scotch Pig Iron Trade; Clyde Shipbuilding : 
A Numbering Machine jor New Zealand: Dredging Operations in 
the Clyde: The Caledonian and Crinan Canal. 
We commence, as usual, with Liverpool. The proceedings of the 
Mersey Docks and Harbour Board at the last sitting of that body 
presented no points of interest. Tue receipts of the Birkenhead com- 
missioners in respect to their ferry steamersfrom April 24 to July 31 
this year, amounted to £16,568, against £9,504 in the corresponding 
riod of 1863. At the last sitting of the Wallasey commissioners, 
r. Jacob said at present the comn.issioners were sadly short of 
boats ; they were really working their boats “ to death ;” and if only 
for the sake of economy it was highly desirable to increase their 
fleet of boats. Under those circumstances the committee thought it 
desirable to ask permission to put out tenders for two new boats. 
With boats of the speed of fourteen miles an hour the commissioners 
would be able to work the New Brighton and Egremont Ferries by 
two boatsinstead of at present by three. The present boats were not equal 
to the work, and one of them required much alteration. At the last 
sitting of the Liverpool Town Council it was resolved that the 
United Kingdom Telegraph Company (Limited) be allowed to carry 
their wires above ground, according to the general and detailed line 
submitted by the borough engineer, and subject to the special con- 
ditions settled by the council on the 6th July last. Similar 
permission was granted to the Globe Company. At the Liverpool 
Assizes, on Saturday, “ Girvin and others v. the New Steam Tug 
Company,” a rather interesting case, was decided. The defendants 
were a steam tug company at Liverpool; and the plaintiffs, mer- 
chants and shipowners at the same place, sued them to receive 
compensation for loss and expenses incurred, caused by their failure 
to carry out an agreement to tow a ship. The defendants paid 
£100 into court. Messrs. Girvin and Co. had in the Victoria Docks, 
at Blackwall, a large ship called the Western Empire, which they 
required to be taken round to Liverpool, there to load a cargo of 
salt for Calcutta. On the 19th August, 1863, the Liverpool New 
Steam Tug Company agreed to tow the vessel from Gravesend round 
to Liverpool for £200, also finding the tow rope. At that time 
their tug was at Dover, where she had been engaged in laying 
down the Channel Islands telegraph cable. On the agreement being 
made, a telegram was seut to Captain Aikinson, of the Western 
Empire, informing him that the tug would tow him round. The trg 
did not make its appearance, and on inquiry it was found that the 
telegram from the company to the master of their tug, Retriever, 
altiough written out, had not been forwarded. Captain Atkinson 
could not procure a sea going tug on the Thames, and therefore got 
a tug to tow him to the mouth of the Thames, and thence deter- 
mined to make sail, which involved the employment of additional 
hands. On the 22nd of August the Western Empire reached Deal ; 
and as a S.S8.W. wind prevented her going further another tug was 
obtained. and the ship eventually reached Liverpool! on the 2ud of 
September. If she had been towed round as agreed upon the ship 
would have got :o Liverpool in four days, and dispatch was impor- 
tant, so that she might get her cargo on board and save the monsoon. 
Demurrage was claimed at the rate of 4d. per ton on the register 
tonnage—£207 1s. There were also incidental expenses for tele- 
grams, towing from Victoria Docks, £15; pilotage, £7 8s. 3d.; coast- 
ing pilot, £5 ; six extra runners, £8; and some small items. Besides 
this, the plaintiffs had to pay £250 for a tug from Deal, instead of 
£200 for the Retriever from Gravesend. The entire claim was 
£310 4s. Verdict tor plaintifis, with £176 damages, in addi- 
tion to the sum paid into court. Messrs Bowdler, Chaf 
fer, and Co. launched a paddle steamer on Saturday. The 
vessel, which was christened the “‘ Stag” by Miss Bowdier, a niece 
of ove of the builders, is of large dimensions and tonnage, being 
23uit. long, 26ft. breadth of beam, and 12{t. ia depth. Her tonnage 
is 800 tous by builders’ measurement, with a much heavier carrying 
capacity. She is fitted up with every modern improvement. ler 
engines, which are of 20U-horse power, have been manufactured by 
Messrs. Stephenson, of Newcastle. The Stag, which has been built 
so as to combine fast sailing properties with a large carrying capacity, 
is intended for the Nassau and Wilmington trade. It is calculated 
that with 200 tons of cargo on board, her draught of water will not 
exceed 6ft. Gin. Within the last three weeks Messrs. Bowdler’s 
yard has been doubled in size, and they have now on the stocks a 
sister ship to the above in a very forward state, besides an iron 
vessel of smaller dimensions, in addition to which the keel of another 
vessel of large dimensions bas just been laid down. Appended to the 
report of tue Coaimissioners of Customs for 1803 (issued on 
Saturday) is a table showing how the Cusoms revenue is 
distributed among the different ports of the United Kingdom. 
‘The principal decrease has been in London, owing chiefly to the 
reduction of the duty on tea, by which that port is the chiet sullerer 
in point of revenue. Next to London the smaller English ports have 
gufiered most, and after them Liverpool and the Irish ports; while 
the Scotch ports alone owing to the vast importations of sugar into 





the Clyde, present an augmented revenue compared with that of 
1862. The gross amount of duty collected in Liverpool was 
£3,133 401, a decrea-e of £106,866 upon the receiptsof the preceding 
year, which arose chiefly in the duties on corn, tea, aud tobacco, 
his decrease is attributed partly to the distress in the manufac- 
turing districts, anc partly to a portion of the trade having been 
diverted trom the port by the approval of Leeds, Bradford, and 
Halitax, as inland bomiing towns The privilege of manufacturing 
eavendish and negrohead tobacco in bond has been availed of in 
Liverpool, Siockport, Leith, Glasgow, and Belfast. At Glasgow, 
the existing tobacco warehouse afforded suflicient accommodation to 
admit of the manufacture being carried on there, which is 
the most convenient arrangement for the Crown; but at 
Liverpool, Leith, and Belfast, it has been found necessary to 
approve separa‘e premises for the purpose. On Monday, 
the two ironclad rams, El Tousson and El Monassir, recently 
purchased from Messrs. Laird and Co., o! Birkenhead, by the Govern- 
ment, were handed over to Captain Paynter, of H.M.S. Majestic. 
The rams, which are at present in an untinished state, will be again 
placed in the building yard of Messrs. Laird for the purpose of being 
completely equipped for sea. Their names will be changed to the 
Scorpion and Wyvern, and each will have tur.ets on Captain Coles’ 
principle, and be armed with four 30+ pounder guns.— The under- 
taking of the Mersey Steel and Lronworks is about to be invested in 
a limited liability company with a preposed c pital of £800,000 — 
Tht good will and business, including large orders on band. with all 
other rights and interests of the Mersey Steel and Iron Company, 
are arranged to be valued on the basis of the average profits of the 
three years next preceding the transfer of the property. The pre- 
sent proprietors take one half of the capital, and Mr, Ciay, under 
whose able management the works have attained their present high 
position, will be retained as managing director. 

We learn (rom the north-eastern district that the general trade of 
that part of the kingdom is in a healthy condition. The coal trade 
is very brisk, and the pitmen, as a body, are satisfied with the prices 
they are receiving. ‘The same may be said with even greater force 
of the iron trade. On Teeside there is not a single blast fur- 
nace but what is at work, the full number being at present seventy- 
four. The price of pig is 53s. 6d. per ton. ‘The development ia the 
iron trade of the Cleveland district during the last few years is beyond 
what any one anticipated. The half-yearly report of the directors 
of the North-Eastern Railway Company, submittted to the meeting 
of the proprietors this week, affords the following informa- 
tion as to the progress of works on that immense system :— 
“The Otley branch is nearly completed, and, on receipt of the 
requisite authority from the Board of Trade, will be opened for 
public trattic. The construction of the Market Weighton and 
Beverley line is progressing satisfactorily. That branch will be 
opened in the course of the autumn. The Castleton and Grosmont 
branch, and the deviation of the Whitby line at Goathland, have 
been retarded by unusually heavy slips; but the contractors have 
been unremitting in their efforts to complete the works, and the 
directors hope that both lines will be opened before the end of the 

ear. Contracts have been entered into for the construction of the 

laydon and Conside line, and the short branch to the quay at 
Newcastle. The Team Valley line has been staked out preparatory 
to obtaining tenders for the works. The Hull and Doncaster line 
has been ordered to be staked out, the approval of the Board of 
Trade having been obtained to the plans for the proposed bridge 
over the Ouse.” Adverting to the new bills carried through 
Parliament last session by the company, the directors observe :— 
“The most important of these was the bill for forming a 
new line from York, via Selby, to the Great Northern 
Railway at Askern, which will improve the east coast route between 
London and Scotland, and accommodate a district hitherto without 
railway communication. By the passing of the Methley Railway 
Act, the Methley branch, authorised in 1863, has become vested in 
the West Yorkshire, Lancashire and Yorkshire, and North Eastern 
Companies, in equal proportions. The Act sanctioning a branch from 
Church Fenton to Micklefield, will enable the company to effect a 
desirable improvement in the route between York and Leeds, and to 
afford the shortest practicable railway communication between those 
places. Plans for the erection of a central passenger station in Leeds, 
and for its connection with this company’s Marsh Lane Station, are 
in the course of preparation, and negociations with the other com- 
panies interested are in progress. The schemes are, however, not yet 
sufliciently matured to be brought forward at this meeting. The 
directors consequently ask for authority to continue the negocia- 
tions, and to take such steps in connection therewith as they 
may deem requisite, subject to the approval of the share- 
holders at a future meeting. Finally casting a look in ad- 
vance, the directors remark: —‘“ The directors beg to draw the 
particular attention of the shareholders to the great expansion of the 
iron trade in the North of England, and are happy to inform them that 
the owners and lessees of the ironstone fields in the North Riding of 
Yorkshire are making extensive arrangements for opening that trade 
still further. It becomes necessary, therefore, for the company to 
provide such additional accommodation as may become requisite to 
develope fully the great mineral t:aflic of this important district. 
The directors are at present considering how this can best be done in 
counection with the company’s existing lines, and they will, at the 
proper time, bring the su'ject again before the shareholders, The 
rapidly increasing trade of the Tees will render it necessary for the 
direc ors, ere long, to consider by what means improved dock accom- 
modation can be provided in that river.’ The traflie of the company 
during the half year ending June 30 increased to the immense extent 
of £.55,065. ‘The Tyne Iron Shipbuilding Company launched its 
first steamer last week. The steamer, which was named the Lake 
Queen, is 160ft. in length, 22/t. in breadth, 12ft. 4}in in depth, Loft. 
draft, and 377-88 {4 tons builders’ measurement, The vessel has been 
built for Messrs, Pile, Spence, and Co., of Hartlepool, and goes round 
to that port in a few days to take in her engines, 

The report of the directors of the Lancashire and Yorkshire Rail- 
way Company, presented to the half-yearly meeting on Wednesday, 
exhibits that undertaking in a hichly prosperous condition, The 
balance ot revenue available for distribu:ion on the ordinary stock 
June 30, 1864, was £368,128. The expenditure charged to capital 
for the past half-year is £153,723. he permanent way is reported 
by the engineer to be in goo t eonuicion, and the beads of departments 
all report the rolling stock to be in good repair. The estimate of the 
provable amount which will be required durmg the carrent half-year 
for the extension of stativns, for land, and for rolling stuck, is as 
follows :—Extension of stations, £80,L00; land for gtation purposes, 
£10,000; roiling stock, £60,000—total, £150,000, 1 The new line 
between the Saitord and Victoria stations is progressing, and the 
station at Victoria, now in the course of enlargement, will, it is ex- 
pected, be ready fur the accommodation of the public on the opening 
of the new line. In pursuance of the policy indicated in a former 
report, the directors have gradually proceeded with tue construction 
of the other now lines authori-ed by Pa liament in former sessions. 
so that, whils: mecting the requirements of the localities aff scted by 
these lines, tue expenditure upou them might be as little burdensome 
as possivle to the proprietors, Since the shareholders were last 
assembled, the works of the Meltham, Dewsbury, aud Bootle 
branches have been commenced, and the directors are proceeding 
with the purchase of the land for the Shawforth branch, with a view 
to its early execution. With reference to the Parliamentary 
proceedings of the company in the session of 1864, the directors 
report that the bills for authorising the company and the North- 
Eastern Railway Company to become joint owners with the West 
Yorkshire Railway Company of the Methley Railway—for making 
the Halifax aud Ovenden Janction Railway, aud for constructing 
the Fl etwood Ducks, to the capital of which the Lancashire and 
Yorkshire isempowered to contrivute, bave all received the sanction 
of Patliament. In the course of the proceedin,s on the Flee.wood 
Docks Bill, the London and North-Western Company iutimated their 
desire, as joint owners of the Preston and Wyre Railway, to join in 
the subscription to this undertaking, and a clause has been intro- 
duced into the Act of Parliament with this object. ‘The Lancashire 
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and Yorkshire (Additional Powers) Bill, by which this Company is ‘and in 1863 two vessels drawing 21ft. arrived at Glasgow. The 


enabled to raise capital for providing enlarged station accommodation 
at Liverpool, Manchester, Mirfield, Halifax, Bradford, Normanton, 
and other places, including power te make a short branch railway 
out of the Ardwick branch, and anew approach to the Victoria 
station, has been passed, and likewise the bill for constructing the 
Blackburn, Chorley, Hoi wich, and Wigan lines. The bill authorising 
the transfer of the St. Helens’ Canal and Railway to the London and 
North-Western Company has been passed, but Parliament has 
inserted a clause in it giving running powers to the Lancashire and 
Yorkshire Company from the junction of the Lancashire and Yorkshire 
Company, at Rainford, to St. Helens; thus placing that important 
town on the Lancashire and Yorkshire system for all purposes 
of traffic. Also the bill for transferring to the Manchester, 
Sheffield, and Lincolnshire Railway Company, the South Yorkshire 
Railway, in which, however, provision is made for securing the pay- 
ment of a fixed rent for the use of a portion of the Lancashire and 
Yorkshire Railway near Barnsley, and for facilitating the transmis- 
sion of coal traffic from the whole of- the South Yorkshire district to 
all parts of the line at mileage rates The Laister Dyke branch of 
the Leeds, Bradford, and Halifax Railway Company, for improving 
their access to Bradford, sanctioned by Parliament, has led to a satis- 
factory agreement as to the terms for the use by that company and 
the Great Northern Railway Company, under existing powers, of the 
Lancashire and Yorkshire line and station at Bradford. A resolution 
was submitted toa special meeting, empowering the directors to raise 
the sum of £70,000, authorised to be borrowed under the provisions 
of the Lancashire and Yorkshire Railway (Bootle Branch) Act, 
1861, 

It appears from the half-yearly report of the directors of the 
Sonth Yorkshire Railway—the last which the board will probably 
issue, the undertaking baving become fused in the Manchester, Shet- 
field, and Lincolnshire—that in the past half year £91,163 12s. 8d. 
was added to the capital. The revenue account exhibits a gross in- 
come of £96,265 13s. 8d, earned at a total expenditure of 
£35,939 8s. 6d. The balance of £60 325 13s. 8d., after meeting the 
interest and preferential dividend, will yield a dividend on the ordi- 
nary capital of 5 per cent. 

The iron trade in the South Yorkshire district continues 
in a buoyant state. ‘The coal trade has been dull; work 
has been generally resumed in the district. The strike at the 
Oaks and High Royds collieries still, however, continues. The 
men are said to be well supported, while, on the other hand, there 
appears to be a strong determination among the masters that those 
who have struck shall not again go into the collieries, which they 
voluntarily left. A machine has been tried at the High Royds Col- 
liery, and given satisfaction, and others are expected almost imme- 
diately. 

We turn to Scotland. ‘The tender of Mr. T. Chambers, of 
Dunfermline, has been accepted for the buildings connected with 
the new Selkirk Waterworks; that of Mr. William Veitch, of Jed- 
burgh, for the machinery ; and that of Messrs. Cochrane, Grove, 
and Middlesborough, for pipes. It appears that, during the last ten 
yeurs, the importance of Ardrossan as a port of shipment for pig 
iron has greatly increased, while Glasgow has declined, as is shown 
by these figures :— 

Tons. 
Average weekly shipments from Ardrossan in 1853 .. 2,000 
1s64 2. 5,500 


” ” ” 





Increase... ee 3 500 

Average weekly shipments from Glasgow in 1853 .. 5,000 
” 9 9 1664 .. 2,400 
Decrease .. .. «- 2,600 

In 1853 the shipments of pig iron from Glasgow amounted to fully 
one-third of the production of Scotland—710,000 tons ; at present 
they are only about one-tenth. The system of speculative opera- 
tions, nevertheless, is still confined to Glasgow warrants, and the 
quantity of iron stored there has gradually accumulated from 26,000 
tons in 1857 to 340,000 tons at the present moment. The proposal 
to direct the attention of dealers to the accumulation of a store 
reserve at Ardrossan is, therefore, probably a sound and useful one. 
With respect to Clyde shipbuilding we may note that, in July, 
nineteen vessels were launched upon the Clyde, their aggregate bur- 
then having been 20,000 tons. Messrs, M’Nab and .Co, have 
launched from their yard at Albert Quay a screw steamer, named 
the Julia, for Messrs. Seligman and Co., Glasgow. Her dimensions 
are—length, 155ft.; beam, 21ft.; and depth, 13ft. Messrs. M’Nab 
and Co, will also supply her with a pair of direct-acting engines, 
60-horse power. The Julia is the fourth steamer Messrs. M’Nab 
have launched for Messrs, Seligman since opening their yard 
Messrs. Henderson, Coulborn, and Co., have launched from their 
yard at Renfrew a paddle steamer, specially built for blockade- 
running purposes. Her principal dimensions are—length, 230ft. ; 
breadth, 25ft ; depth, 11 }ft.; fitted with a pair of the builders’ 
diagonal oscillating engines, of 250 horse power nominal. The 
steamer was christened the Tartar, by the lady of Lieutenant-Colonel 
Campbell. A* paddle steamer, of 700 tons, built and engined by 
William Simons and Co., has been launched from the London 
Works, Renfrew. Her dimensions are—length, 225ft.; breadth, 
25ft.; depth, 11}ft., with oscillating engines of 180 nominal horse- 
power. She is named the Stormy Petrel, is the property of a 
Liverpool firm, and is intended as a consort to the successful blockade- 
runners Rothesay Castle and Will-o’-the-Wisp, both built by 
Messrs. Simon and Co. On the adjoining slip to that 
thir firm have a duplicate steamer for sale; also, far 
advanced, two sister screw steamers, for the mail service, 
each of 1,000 tons, Messrs. Wingate and Co. Whiteinch, Patrick, 
have launched a paddle steamer, named the Armstrong. She is 
230ft. long, 26ft. beam, and 10}ft. deep, with four engines of 200- 
horse power nominal. The ceremony of naming her was performed 
by the wife of Captain Gilley, whois to command the steamer. The 
Luzon, built by Messrs, A, Stephen and Co, for Messrs.Ker, Bolton, 
and Co., has made a satisfactory trial trip. The weather was highly 
favourable, and the Luzon ran the lights betwixt Cloch and Cumbrae 
at an average speed of eleven knots per hour. This tine steamer, 
which is under the command of Captain Macgown, is intended to 
trade between Manilla and China, and will be the first steamer of her 
construction on the station for which she is destinec’, and for which 





she is specially fitted in every department; in these seas, where | 


fouling of vessels is found to be so detrimental, her copper-sheathed 
bottom is expected to prove of signal advantage. The Luzon is the 


55th vessel launched by Messrs. Stephen, from their yard at Kelvin- | 


haugh. A numbermg and paging machine has been constructed 
by Mr. W. Herkless, of Broad Close, Glasgow, for a New 
Zealand firm at the instance of Mr. Miller, stationer. It may be 
shortly described as a triplicate machine, having three sets of num- 
bering digits cut on brass wheels, and can rotate from No. 1 up to 
99,999. It is made to number on consecutively, or make only the 
odd or even numbers of aseries. It consists of three sets of number- 
ing wheels, which may be wrought either singly for paging, or, with 
the addition of the other two sets, for numbering cheques, &e. ; and 
may be set at lin., or any other distance, extending to 14in. apart. 
As to its utility, it can print at the rate of 3,000 impressions per hour 
easily, and the machine itself is to be exhibited as a novelty in 
Dunedin in the Exhibition of 1865. The Institution of Mechanical 
Engineers has just concluded a very successful meeting in Glasgow. 
It is impossible to detail the proceedings under this head ; neverthe- 
less we feel tempted to notice here a description given by Mr. A. 
Duncan, engineer to the Clyde trust, of the construction and working 
of the large dredging machines on the Clyde. The paper furnished, 
in the outset, a sketch of the improvements that had been effected on 
the Clyde during bygone years, principally by the aid of the steam 
dredger. In 1824, it was stated, the first steam dredging machine 
was obtained. By this time the Liverpool dredgers were coming up 
to Glasgow at springs, drawing 11ft. In 1831 there were two vessels 
drawing 13ft., in 1836 six vessels drawing 15ft.; in 1839 one 
drawing 17ft.; in 1853 two drawing 19ft. ; 1860 eight drawing 19ft. ; 








register tonnage of the vessels arriving and departing from Glasgow 
now exceeded three millions annually. The minimum depth of the 
river was now not less than 12ft. at low water, with a rise of 9ft. at 
average springs, and 7ft. at neaps. The deepening’and widening was 
still in progress, and more powerful machinery was in course of con- 
struction, in order to hasten on the work. The depth the trustees 
were now endeavouring to obtain throughout the whole length of the 
river was 15ft. at low water, giving 24ft. at springs, and 22ft. at 
neaps. The dredging plant of the trustees consisted of two double 
and three single machines, connected with which there were 350 
punts, each capable of carrying eight cubic yards, or ten tons of 
material; one steamer of 80 horse-power; and four screw hopper 
barges, each capable of carrying 300 tons. During the last twenty 
years 8,114,872 cubic yards, or 10,143,590 tons, had been removed 
by dredging, last year’s work, ending June, 1864, being 632,272 
cubic yards, or 790.340 tons. ‘The remainder of the paper was taken 
up with a mechanical description of the construction and mode of 
working of the machines belonging to the trustees. The cost of 
working No. 1 dredger (one of the two large double dredging ma- 
chines) during the year ending 30th June, 163, was £1,195 1s. 2d., 
and the average annual cost of repairs was about £580. The expense 
of working the other large double dredger, No. 6, during the year 
ending June, 1863, amounted to £828 7s. 4d., and the annual average 
cost of repairs was about £980. ‘he fifty-ninth report of the Com- 
missioners of the Caledonian Canal has just been issued. The 





revenue of the canal has been somewhat below that of the previous 
year. In the year ending 30th April 1863 the receipts amounted to 
£6,999 19s. 4d. ; in the year ending 30th April, 1864, to £6,871 14s. 4d., 
thus showing a decrease of £128 5s. in the latter period. At the 
same time the expenditure has also been increased, having amounted 
in the former year to £6,240 83. 6d., and in the latter to £6,449 6s. 
In the one case the excess of receipts over expenditure was 
£759 10s. 10d.; in the other, no more than £422 8s. 4d.; the com- 
parison being unfavourable to the latter period to the extent of 
£337 2s. 6d. But as the commissioners have enjoyed a surplus 
revenue during the last four years, tlrey have been able gradually 





to convert a balance against them at the Bank of Scotland, amount- 
irg at the commencement of that period to £1,078 19s. 10d., 
into a balance in their favour of £2,092 13s. 5d. There has been a 
slight increase in the general or through traffic of the navigation as | 
compared with last year, especially in cargoes of home and foreign 
grain, of potatoes, and of linseed and flax from the Baltic. But the 
local traffic has not been prosperous; and another failure of the 
herring fishery has again deprived the commissioners of that once 


Bill before Parliament, the promoters introduced a clause to meet 
these cases, by preventing the enlargement of any existing sewer in 
parts of the river beyond the jurisdiction of the Metropolitan Board 
of Works. The Kingston people, however, were verv anxious to 
carry out their “little game,” and they prevailed upon Mr. Hunt, 
the Vice-President of the Board of Trade, so to amend this clause as 
to exempt Kingston from its operation. Other members of 
Parliament resisted this, and the bill went safely through the House 
of Commons. In the Lords, however, the entire clause was rejected 
on a technical ground of want of proper notice; so that the bill, as 
passed, contains no enactment on the subject. Meantime the 
Conservators of the Thames have obtained an injunction to prevent 
the corporation of Kingston proceeding further with their sewage 
works until the trial of a cause set down for hearing at Michaelmas. 
The question as it stands is a difficult one. But we trust that our 
authorities will find some other mode of getting rid of their sew 
than by polluting the river. It must be remembered that there are 
places higher up the river than we are, and what we can do with 
impunity others will claim to do also. ‘The result will be that the 
Thames above Teddington will be little better eventually than an 
enormous cesspool. We invite the attention of the authorities to the 
possibility of adopting some system of deodorisation, and the 
subsequent sale of the sewage matter for purposes of cultivation.— 
West Surrey Times. 

Trarric Recerprs-—The traffic receipts of railways in the 
United Kingdom amounted for the week ending the 30th of July, on 
11,376 miles, to £714,989, and for the corresponding week of last 
year, on 10,970 miles to £668,047, showing an increase of 406 miles 
and of £56,042 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,7(4 miles, to 
£573,776, and for the corresponding week of 1863, on 7,624 miles, to 
£530,204, showing an increase of 140 miles and £43,572 in the 
receipts. The increase on the Caledonian amounted to £2,496; on 
the Great Eastern to £2,009; on the Great Northern to £4,692; on 
the Great Western to £4,857; on the Great Southern and Western 
to £953 ; on the Lancashire and Yorkshire to £5,383 ; on the !.ondon 
and North-Western to £9,510; on the London and South-Western 
to £1,120; on the Manchester, Sheffield, and Lincolnshire to 
£2,052 ; on the Midland to £3,680; on the North British to £882; 
on the North Eastern to £6,339, and on the South Eastern to £99— 
total, £44,072. But from this must be deducted £500, the decrease 
on the London and Brighton, leaving the increase as above £43,572. 
The goods and mineral traftic on these lines amounted to £251,108, 
and for the corresponding week of 1863 to £224,383, showing an 
increase of £26.725. The receipts for passengers, parcels, &c., 





profitable branch of revenue. The proceeds of the p ger tax, 
amounting to £416 14s. 6d., have exceeded those of any previous 
year. 15,56) passengers travelled by the fast and slow steamers, and 
a much larger number would certainly have availed themselves of 
this mode of conveyance, but they were driven from the Highlands 
by the setting in of bad weather early in September. On the whole, 
no injury to the swift passenger traftic is anticipated from the open- 
ing of the new railway from Perth to Inverness. Some of this traftic 
will undoubtedly be diverted from the canal; but, at the same time, 
the general passenger traffic of the Highlands will be increased, of 
which the canal will obtain its share. The probable effect of railway 
competition, however, may be more accurately estimated after the 
present season. The same commissioners report as follows with 
regard to the Crinan Canal:—The navigation of the Crinal Canal 
has been free from interruption, except during a few days of severe 
frost at the end of January and the beginning of February. Its 
revenue has been fairly maintained; the canal dues having some- 
what increased, but the harbour dues have fallen off to the extent 
of £219 6s, 8}d. in consequence of the failure of the herring fishery. 
In the year ending 30th April, 1863, the receipts from all sources 
amounted to £3,780 12s. 10d.; and in the year ending 3Uth April, 

1864 to £3,605 8s. 11d, thus showing a diminution of receipts 

in the latter period of £175 3s. 11d. On the other hand, the claims 

upon the funds of the commissioners have been extraordinarily 

heavy, amounting to no less than £4,545 Is. 5d., and exceeding the 

revenue of the year to the extent of £939 12s. 6d. A decision has 

at length been come to with reference to the drainage of Hadding- 

ton, after years of controversy. Last year, Mr. Paterson, C.E., 

Edinburgh, surveyed the town, and made plans for the draining of 

the burgh, which were submitted to the inbabitants, and objections | 
heard against them by the commissioners of police, who are the 

promoters of the scheme. In order to make sure of their ground, 

the commissioners obtained a report from Mr. Leslie, C.E., upon 

their engineer’s plans. These were directly in favour of the plans, 

with the exception of a few minor details, on which Mr. Leslie 

suggested improvements. ‘lhe commissioners have just agreed, by 9 

to 7, to carry out the plans. The estimated cost is upwards of | 
£3,000. There is no water supply connected with the scheme, and | 
the opposition to the plans is mainly based on the want of water to 

flush the drains properly. 








THe GreAT SEWER AT KinGston.—The River Thames, from 
Staines to Yantlett Creek, is in the care and custody of the Cor- | 
poration of London, in their capacity of ‘‘Conservators of the | 
Thames.” Some few years ago the attention of that portion of the | 
metropolis through which the Thames flows was directed to the | 
noxious exhalations which, in hot weather, proceeded from the | 
bosom of the old river, and it was found necessary that something 
should be done to check the frightfully pestiferous condition into | 
which the Thames was rapidly subsiding. Had the river merely 
occasioned offence to a few thousands of the ordinary lieges, it 
might possibly have been allowed to flow on unchecked, spreading 
death and destruction along its margin. But, as chance would 
have it, the palace of the Legislature was built upon its brink, 
so that the senses of noble senators and of representative men, 
who were stived up in committees all the summer through, were 
grievously offended by the pollution of the river. Numerous 
temporary expedients were tried without avail. It was in 
vain that thousands of bushels of lime were thrown into the 
turbid stream. ‘The effect of the disinfectants was ni/, and the 
steamers went on churning up the unhealthy compound until a 
threatened plague called tor strenuous measures. After a time 
Parliament interfered, and the intervention of the Commissioners of 
Sewers was sought. It was found that day by day the state of the 
river got worse, and that this growing unwholesomeness was 
occasioned by the incessant emptying into its waters of innumerable | 
sewers, Then was devised the great system of drainage which, at a | 
cost ofs°me millions sterling, is now being carried out—a scheme so 
grand and comprehensive that it puts all the boasted drainage of 
ancient Rome to the blush. Not a metropolitan sewer was henceforth 
to empty its foul contents into the Thames, but all was to be 
deodorised or conveyed down miles away somewhere beyond Barking 
Reach. So fara great good at an enormous cost was to be achieved, 
and the river was to become pure and limpid, such as trout and 
salmon might disport in, as in the days when sewers and 
steamboats were alike unbeard of. Suddenly it became known that 
Kingston and Surbiton—places where the population is increasing 
with greater rapidity than in any other metropolitan suburb—were 
making grand preparations for discharging all their sewage into the 
Thames! So that, in fact, while the stream below was te be kept 
uncontaminated from local nastinesses, the good folks of Kingston 
were to get rid of all their sewage by calmly discharging it into the 
river, to tlow down with the stream to Teddington, and thence up 
and down with each succeeding ebb and flow of the tide. Now, 
although this was a very simple way of easing Kingston of a nui- 
sance, it did not seem consistent with the exertions of the Board of 
Sewers to purify the Thames. Besides, if Kingstonjwere to do this, 
why not Thames Ditton, Moulsey, Hampton, Sunbury, Walton, and 
other of the rapidly-growing places along the banks of the river? 
Small as the evil might be at first, it was evidently a growing one ; 
and unless checked in time its effect would be to thwart every effort 
which had been made to render the Thames a sweet and wholesome 
river. Accordingly, as there happened to be a new Conservancy | 





ted to £322,668, against £305,821, showing an increase of 
£16,875. The traffic receipts on 63 other lines amounted, on 3,612 
miles, to £141,213, and for the corresponding week of last year, on 
8,345 miles, to £127,845, showing an increase of 267 miles and of 
£13,370 in the receipts. The total receipts of the past week show 
an increase of £9,519 as compared with those of the preceding week 
ending the 23rd of July, and as compared with the corresponding 
week of last year a very considerable increase in the traflic of the 
country. 

Tue Higuest Mountain tn Brirarn.—A pew measurement of 
Ben Macdhui and the other mountains of the Cairngorm group, has 
just been made by the Royal Engineers presently engaged upon 
that part of the Ordnance Survey of Scotland. Ben Macdhui, 
which was formerly supposed to be 4,390ft. in height, is now set 
down at nearly 100ft. less than that,—viz., 4,296. Some years since 
Ben Macdhui was supposed to be 17ft. higher than Ben Nevis, the 
height of which was then put down at 4,373. Ben Macdhui was 
therefore at that time authoritatively stated to be the highest moun- 
tain in Britain. Since then, however, the tables have taken a turn, 
and Ben Nevis would now appear to be by far the higher of the two. 
The Ordnance Survey of Ben Nevis, so far as we are aware, has not 
yet been made; but taking its height at the old measurement of 
4,373ft., and Ben Macdhui at its newly ascertained height—viz., 
4,296ft.. Ben Nevis appears by this calculation to be 77ft. higher 
than the highest of the Grampian range. The difference is still 
greater in favour of Ben Nevis, if we accept its height as being 
4,406, as marked in a map lately published by Messrs. Chambers in 
Milner’s ‘ Gallery of Geography.’ Braeraich is set down in the new 
survey at 4,248. Cairdtoul, which was formerly believed to be 
4,245ft. in height, is now taken down 5ft., and made 4,240, The 
height of Benabourd is fixed at 3,923ft.—Elgin Courier. 





THE METAL MARKET. 


Tuer is a fair demand for Rails, at £7 to £7 5s. per ton, 

Tin.—A downward tendency. ; 

Banca is quoted at £106, fine Straits at £105, English Block at £105, and 
Bar £106 per box. 

Tin PLaTES.—In good demand, at 23s. 6d. for Coke, and 27s. 6d. Char- 
coal per box. 

Correx.—The recent advance is not well supported; there are some 
considerable orders from India, but at £5 below the present rates, viz., 
Manufactured, £105; Tile and Cake, £98 per ton. 

Leap. But littie doing, and the quotations are 10s. per ton lower, viz., 
£20 10s. for Soft English, and £19 10>. for Spanish. 

SPELTER, as we anticipated, has declined £1 per ton, and will go much 
lower. 

The stock in London, Liverpool, and Hull, as 16,009 tons, against 5,000 
tons the corresponding date last year. Moats anv Co. 

544, Old Broad-street, London, E.C. 


SCOTCH PIG IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 62s. 0d. f.0.b. Glasgow. 
61 6 " 


o 1 Coltmess 2. os « do. 
»» 1 Calder .. of .. 61 O do. 
~ ) SSB «. os SE do. 
os Do. .. oe of 5 9D do. 
M. Nos. Ria aw we | do. 

WARRANTS. s. d 


Cash prompt .. .. 58 0 perton. 
8-5th No. 1 and { 1 mo, open eo ee 58 6 do. 
25th ,, 3 ..)2 mos ,, ee of 58 9 do. 
G.M.B, 3 a» ” oo of 59 8 do. 
MANUFACTURED IRON. 
Bars,Govan .. .. .. e« £810 0 less 4 percent. 
» Common - os << 8 0 » 
Drumpeiler, Common .. .. 8 
Do. Bes 


6 st oo te 
Cramond Scrap Bars delivered 


my 
wono Nao 
acco cae 


im Senden 1c te ts ce less 2) per cent. 
Plates and Sheets .. .. .. Ll 
TRS ce ce ce te oe ee «=O 
PIGGS cs ce ce ce oe ee «6B 


Chairs .. se oc of of o & 4 
Guaseow, 10th August, 1864. 

The high 1ates for money are depressing the Pig Iron market, and 
operations are on the most limited scale. 

To-day the market is quiet, at 58s., sellers 57s. 9d., buyers cash. 

Manufactured Iron is rather firmer. - 

Exports last week were 8,681 tons, against 14,641 tons corresponding 
week of last year. Suaw, THOMPSON, AND MOORE. 


PRICES CURRENT OF TIMBER. 








1863. 1864. | 1863. 1864. 
Perlood— 4s £ & £ &£ & Perlood— ¢ s £ 8| £2 & 4 & 
) Seeds 12 101310 12 013 0) Yel. pine per reduced C. 80 
Quebec, red p 310 4 310 410 | Canada, Ist quality 17 01810 17 018 4 
yellow pine.. 310 4 0 310 410|] 2nd do... 11 01210/ 11 013 6 
St.John, N.B,yel.. 0 0 0 9 O 0 O || Archangel, yellow 13 10 1410) 13 018 : 
Quebec, oak,white.. 610 7 0 510 6 10 |} St. Petersbg. yel. .. 11 10 13 0, 1110 12 : 
: 410 310 410/| Finland... Slvlolo) 9 O10 
0 0 0 0 O O|| Memel ..........10 015 @| 10 015 ° 
5 0 310 5 0|| Gothenburg,yel... 10 G11 0) 10 0 u P 
610 310 614) white 9 910, 9 0 9 7 
40 210 3 10 || Gefle, yellow...... 11 1LJ0) wid : 
4 0 3 5 310|| Soderhamn ...... 910 ul 5; 910 lw WwW 
3 5 3 0 3 5} Christiania, perC 
215 210 215) Tae vy by9 618 0.93 0| M 093 4 
610 5 0 6 U)| im.... yevow } 
yl pine 510 610 5 O 6 | Deckplank, Dnts 01416) OWw16 
rd.pine 0 0 0 0 0 0 0 0|  perd0it.din.. J 
Lathwood, Dantz.fm 710 810 510 6 10,; Staves, per standard M. a ee 07 0 
St. Peters 810 910 8 O 8 1!) Quebec, pipe.....- 60 0 650) <° ° e 
Deals, per C., 12(t. by 3 by Sin. it punchon 18 0 200) 18 02 
Quebec, wht. spruce 15 1018 0 1510 18 10)) Baltic _——- 290 0 25001150 0 160 0 
St.John,wht.spruce13 015 0 14 01510|| pipe.......f ™ 
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DOBSON, HODGKINSON, AND CO.”’S CARDING ENGINES. 






Fic. t. 


Tuis invention, by Dobson and others, of Bolton, is chiefly 
applicable to the self-stripping carding engines known as George | 
Wellman’s patent cards, and for which he obtained letters patent | 
on the 11th of September, 1860, No. 2190. | 

In the specification of that patent a segmental rack is shown and | 
described for moving the radial arm supporting the apparatus for | 
raising the top flats and stripping them in regular succession. The | 
present invention consists in an improved combination of self-acting | 
machixery for stripping the top flats in an any required succession 
or at different velocities. In order to accomplish this, the toothed 
segmental rack, instead of being of an uniform pitch, is made of two | 
or more different pitches, either cast together or in adjustable | 
segments, and there are corresponding pinions working alternately | 
in the different portions of the rack. We prefer to place the| 
finest portion of the rack towards the licker-in, by which means the 
- flats near the licker-in will be stripped oftener than the 
others. 

Another part of the invention consists in making the top flat of 
the above-described self-stripping carding engines near the licker-in 
broader than the others. 

Fig. 1 represents an end or side elevation of one form of the self | 
ro taal carding engine; Figs. 2 and 3 are parts of the same in | 

etall. 

a represents the main framing of a carding engine, and } the | 
bands which support the series of top flats d,and to which are | 
secured, one at each end or side of the engine, the double mangle | 
segments or segmental racks 9; these segmental racks, instead of | 
being of an uniform pitch, are made of a finer pitch near the | 
licker-in, the object of which will be described hereafter. c is the 
shaft of the main cylinder, and e the rocker frame, which is free to 
vibrate or swing loosely upon the ends of the journal boxes of the 
shaft ¢, and carries with it the whole of the “top” stripping appa- 
ratus. Jis the grooved cam and spur wheel which impart all the 
requisite motions for elevating and cleaning the top flats, as well as 
that for moving or traversing the rocker frame from one top flat to 
another. The grooved cam / acts upon an antifriction roller v, car- 
ried by a stud fixed in the stripper arm r, which arm, in connection 
with its duplicate, on the opposite side of the machine, holds and 
operates the stripping or cleaning card, The segmental gear pro- 
jecting from the cam and spur wheel / imparts an intermittent 
motion to the pinion m, which, after it has completed one revolution, 
is held stationary by its set plate p, turning its concave rim upon 
the face of the set rim projecting from the cam and wheell. The 
spindle of the pinion m has a bearing in one end of the stud plate j, see 
Fig. 3, the other end of such plate being supported by the same stud 
which carries the cam and spur wheel /. On the same spindle as 
the pinion m are fixed the pinions n and n!, which pinions gear 
alternately with the teeth of the double mangle segment 0, and the | 
spindle projects through the pinion and enters a groove which | 
entirely surrounds the series of teeth in the double mangle segment | 
o. The top flats d may all be of the same width as usual, or those 
near the lick-in may be wider than the others, as shown in Fig. 1. | 

When the carding engine commences its operations, the pinion n | 
is in gear with the coarser teeth of the segmental rack 0, and as the | 
operations proceed the top flats are stripped alternately, as described | 
in the patent above referred to. The pinion n remains in gear until | 
the rocker frame e has advanced sufticiently towards the licker-in | 
to bring the pinion n' into gear with the finer portions of the 
rack 0, When the pinion x! comes into operation, the motion of 
the rocker frame e is retarded, so that the stripping machinery 
operates upon each successive top flat, consequently the top flats 
near the licker-in are stripped ofteuer in a given time than the 
others, and when these top flats are wider than the others, as shown, 
the effect is increased. On the return of the rocker frame the 
pinion n' remains in gear with the under side of the segmental 
yack o until the pinion m again comes into gear with the coarser 
part of the rack, after which each alternate top flat is stripped as 
before, and the operations then continue uninterruptedly. 

In some cases it may be found desirable to produce more than 
one change in the speed of the stripping apparatus ; when such is 
the case, three or more pinions are employed to work alternately 
in segmental racks, having teeth of three or more different pitches, 
and the segmental racks may be cast together, or made of adjustable 
segments. 

_ Fig. 4 is a side elevation of a carding engine, to which a modifica- 
tion of the invention is applied, and Fig. 5 is an end view of the 
same In these views the parts marked a, b,c, d, e,j, l, m, n, n', 0, 
and p are similar to those above described in reference to Figs. 1, 2, 
and 3. Near the outer extremity of the rocker frame e is fixed a) 
stud s, supporting the two driving pulleys s', s*, and the loose pulley 
s*. To the boss of the pulley s! is fixed the pinion s*, and to the | 
pulley s* is fixed the pinion s*; these pinions gear respectively in | 
the wheels t and ?' fixed on the shaft é?, to which is also fixed the | 
pinion ¢° for driving the cam and spur wheel J. The pulleys s', s%, | 
and s* are turned round by a cross strap w passing below around a 
pulley fixed to the axle c of the main cylinder. The strap guide w! | 
of the strap w is fast on the shaft u%, to which are fixed the levers w: | 
and u‘, the former of which is acted upon at every revolution of the 
cam and wheel / by the projection /! to move the strap u on to the 
slow motion pulley s?, and the latter is acted upon by the elbow 
lever w when the rocker frame has arrived near the licker-in, and 
has to commence its return motion towards the doffer g. When 
the last top flat of the set near the licker-in has been stripped, it is 
frequently desirable to allow the stripping machinery to remain 
inactive for a short time, in order that the top fluts near the licker-in 
may accumulate a certain amount of flyings before they are again 
stripped. Now in order to accomplish this the patentees fix a worm 











w® to the side sbaft w', or to any otber slowly rotating axle of the 


carding engine ; this worm gears into the wheel w?, to which is | 


FIG. 2. 





fixed a pinion w* gearing into the wheel w‘, to which is attached an 
adjustable stop piece w® ; this stop piece can be set so as to act sooner 
or later on the bowl of the elbow lever w, according to the length 
of dwell required. The face of the wheel w‘ is graduated, and a 
pointer is fixed to the stud on which the wheel rotates to measure or 
indicate the dwell. 

In Figs. 4 and 5 the parts are represented in the positions they 
occupy when the strap « is on the louse pulley s%, and when the 
stripping apparatus is inactive ; the index wheel w‘ is now turning 
gradually round, being driven by the worm w* on the side shaft, as 
above described. Assoon as the stop w* raises the horizontal arm 
of the elbow lever w, the curved piece in the vertical arm thereof, 
acting on the lever w‘, places the strap w on the pulley s'; the pinion 
s‘, then gearing into the wheel ¢, gives the requisite quick motion 
to the wheel and cam / for raising the end top flat d, stripping it, 
and then lowering it again. When these operations are performed 
the elbow lever w is liberated, and the spring coiled Pct +o shaft 
u? briugs the strap on to the pulley s*, which, being fast to the small 
pinion s°, imparts the requisite slow motion to the cam and wheel / 
and to the i mand n' for moving the rocker frame e in the 
direction of the arrow until the stripping apparatus is in line with 
the adjacent top flat, at which time the quick motion pinion and 
wheel again come into gear for raising, stripping, and lowering the 
top flat, as above described. 


THE PATENT LAWS. 
Mr. Pontirex, of Shoe-lane, has sent the following 
letter to the Zimes :-— 


In your Saturday’s article on Lord Stanley’s speech you object to 
the conclusions he appears to have arrived at with regard to the 
patent laws, and assert that the true way of dealing with the 
inventor is to let him reward himself; that if the patent laws were 
abolished to-morrow he would still have his priority, his secret ; 
that if he can keep his secret he may derive from it what advantage 
he can, but that, if publication be a necessary consequence of its 
use, the public should not be called upon to pay for what is in its 
nature incapable of appropriation. 

It is difficult to see in what respect the publication of a new or 
improved process of manufacture renders it more “incapable of 
appropriation ” than the publication of ideas in the form of a book. 
Patent right corresponds to copyright. One protects the develop- 
ment of thought in words, the other in that of facts, and being the 
more practical, it bas, perhaps, the better claim of the two. Indeed, 
the present patent laws admit this principle, for they deny that pro- 
tection to abstract ideas which they afford them when reduced to a 
practical application. 

If, then, protection is denied to the inventor, how can it be claimed 
for the author? ‘The artist and designer also stand on the same 
footing as the inventor, and it would scarcely be suggested so greatly 
to discourage art. as to abolish the copyright in pictures and designs. 

The patent laws are no-doubt capable of much improvement. 
If it were practicable it would undoubtedly be a great advantage for 
a tribunal of experts to decide whether or not suggested inventions 
or improvements were sufficiently novel and useful to be worthy of 
protection, as also the terin of protection their merit and importance 
deserved, but I confidently believe that it is essential to the con- 
tinued progress of the manufacturing industry of this country that 
inventors should enjoy some protection for their inventions, and 
without it we should infallibly lose much of our pre-eminence as a 
manufacturing nation. 

How is the inventor to “reward himself?” The public would 
not pay him a fraction more, whether he be the inventor or not, for 
the same thing that they can buy equally cheapelsewhere. Even if 
it were possible to keep any branch of manufacture secret when 
rivals have sufficient inducement to discover it, it is not to the ad- 
vantage of the public that improvements should beconcealed. Take 
the recent case of Mr. Perkius’ discovery in aniline colours, which 
is of a nature that probably might have been kept secret with com- 
parative ease. The publication of his process turned the attention 
of experimenters into the same direction, and kindred colours have 
since and in consequence been discovered by Medlock and others. 

Admitting fully that monopolies should only be given to an indi- 
vidual in the interest of the public, it is to their best interests that 
the inventor should be protected. The proper duration of that 
protection is a fair subject for discussion. It may be useful to vary 
it in different cases, but the object to be kept in view should be 
to offer such present advantages as will encourage the prosecution 
of experiments leading to discoveries without afterwards granting a 
monopoly for so long a term as to cause an inconvenience to the 
public disproportionate to the good it has derived. 

A great deal is said of the selfishness of the ideal discoverer who, 
happening upon some improvement, churlishly exacts exorbitant 
toll for the use of it, or else insists upon burying his talent, and not 
being able himself to make it useful refuses to allow others to profit 
by it. Practically, discoveries are not made in this way. Trees of 
knowledge do not grow by the wayside, from which passers-by can 
gather fruit without an effort; and when a man has made a dis- 
covery, he is not likely to refuse a fair price for it. If he asks a 
high one and obtains it, his discovery must be worth the price, and 
therefore ought to have it. At the worst the nation is delarred for 
fourteen years—not a long period in the life of a nation—from the 
use of that which otherwise would probably never have been com- 
municatzd to it at all. 

It is said that inventors are of such a gushing nature that, with- 
out any euch protection, they would not refrain from communicating 
their discoveries to the world. Possibly this might be so when the 
discovery had been accomplished, and especially it may be true of 


| essentially scientific discoveries ; but I submit that the absence of the 
prospect of protection would most materially discourage that long 
course of laborious, minute, and ger wg inguiry which forms 
the germ out of which—perhaps long after, ond in other hands— 
flashes some brilliant development, The great discoverer is in- 
debted, no one can say how far, to the humble, patient, inquirers 
who have preceded him; they have sought the same end, though 
they may not have achieved the same success. He, perhaps, can 
afford to be content with his glory, but it was the hope of profit that 
prompted their labours, and prepared the way for his brilliant dis- 
covery. Discourage them, and you cut away the foundation upon 
which he builds. All who have had experience in manufactures 
know the great amount of labour and perseverance necessary to make 
even the most trivial improvements; the endless experiments, dis- 
appointments, failures, and expense which precede success, and are 
too often never rewarded by it. Who would incur all this if he is to 
possess no property in the result, should he have the good fortune to ob- 
tain a valuable one? And, observe, he would not even be placed on the 
same footing as others; he would be at a great and positive disad- 
vantage, e would have consumed time and money in elaborating 
his ideas ; in other words, he would have expended capital upon 
which he ought to receive interest ; his neighbours and rivals in 
a | his invention could undersell him in it, through haviag 
avoided any such outlay. Thus the original inventor would be more 
disadvantageously situated than any one else. Who, then, would beso 
foolish as to invent? It would be a temptation to manufacturers to 
make no exertions on their own parts, but to content themselves 
with pirating what others were doing. 

It is all very well to talk of manufacturers striving to improve for 
the love of the thing, and no doubt they take a proper pride in 
excelling in their several departments; but they are in business for 
the sake of profit, and consideration and profit forma fairnd proper 
stimulus to excellence, of which the greatest possible is when 
improvements have arrived at such a point as to be of the nature of 
property some kind of limited wages pd in them should be given. 

The arguments for the abolition of the patent laws are occasionally 
based upon the alleged interests of the inventor—caveat inventor ; 
he is not compelled to avail himself of them, and at least he need not 
be provided with a grievance he does not feel. It is said that some- 
times a meritorious invention is strangled in its birth because it is 
so hedged in with patents that it cannot move hand or foot. If 
these patents are valuable the public is advantaged, and can afford 
for a few years to dispense with the one new suggestion for the sake 
of the numerous successful existing ones; if they are valueless, their 
proprietors will be only too glad to accept some consideration for the 
use of that from which they have hitherto derived nothing but 
vexation and loss. If the new comer is sucha weakly bantling that 
it cannot afford to pay for the use of the existing patents it does vot 
merit sympathy. I cannot understand why a patentee should be 
assumed to differ from other tradesmen ; bis royalties, like any other 
commodities, may be bought at a fair price. 

The cost of maintaining a patent at law isso considerable, and the 
risk of failure so great, that patentees usually prefer to enter into 
equitable compromise rather than embark in an expensive law suit, 
and really few but really valuable inventions are defended when 
attacked. ‘The public, therefore, are not seriously hampered by the 
existence of valueless patents; and yet the hope of obtaining a profit- 
able monopoly affords the greatest possible incentive to the 
enterprising inventors. Some inconvenience, to» ght be risked 
to insure the great a of having new discoveries fully and 
fairly explained, instead of being kept as secret as possible, and 
eventually, perhaps, dying with the inventor, At the Manchester 
meeting of the Royal Association this subject was discussed, and an 
instance was given of the inconvenience occasionally apenas 
The case was that of a railway company who suddenly bethought 
themselves that solid wheels to their carriages would be a good 
thing, but they found that they could not adopt the idea because 
some one had patented it a few years previously. This proves nothing 
except that if the railway company had availed themselves of the 
opportunity afforded them they might have adopted the improve- 
ment some years before it occurred to their own minds. If they 
could make no reasonable arrangements with the patentee for the 
present use of his invention they would not have to wait very long 
for the expiration of his patent. 

The present plan of prolonging patents for short periods is admi- 
rable ; it weeds out the sickly and unprofitable patents. People at 
first are so sanguine of success that they will pay large amounts to 
secure & monopoly in their inventions ; but when year after year 

s and brings them no profits, but plenty of outgoings, they 

ome sick at heart and demur to pay further sums to prolong a 

patent which yields them nothing. It drops out of the way of 

succeeding discoverers, who may, however, obtain from it valuable 
hints and great assistance in perfecting their own inventions. 

Nearly every civilised nation has found it necessary to afford 
protection to inventors, and it seems in the interests of the commu- 
nity at large to be so important to do so, that I sincerely trust our 
present patent laws will not be repealed until efficient substitutes for 
them are devised. 





Dartmouth Harsour Improvements.—The Harbour Beacon, 
which is being rapidly proceeded with, has a commanding position 
on Brownston Farm, on the eastern shore of the harbour. It will 
be in the form of a pillar, 80ft. in height, of rough masonry, the 
stone being excavated near the spot. The barbour lighthouse will 
be ready for the reception of the lantern and apparatus in the course 
of afew weeks. The light will be what is termed “ dioptic,” of the 
third order, visible eleven miles, and will be supplied by the 
patentees and manufacturers, Messrs. Chance Brothers, of Birming- 
ham, who have obtained an European reputation in the construction 
of lighting apparatus. 

Ratwway Trains.—The number of train miles run on the railways 
of the United Kingdom continues to increase year by year. Thus 
in 1860 the aggregate distance accomplished was 102,243,692 miles; 
in 1861, 105,141,440 miles; in 1862, 108,061,797; and in 1863, 
116,592,161 miles. This result, occurring as it does in the presence 
of energetic efforts on the part of managers to avoid unnecessary 
train mileage testifies to the constantly growing activity and import- 
ance of the railway interest. As the earth is 95,000,000 miles from 
the sun, it follows that the aggregate number of trains run last year 
would, if each had started where another stopped, not only have 
reached the great luminary, but have got nearly a fourth of the way 
back again. The English and Welsh railway trains ran last year 
97,424,179 miles, against 89,329,482 miles in 1862; the Scotch 
trains, 12,559,048 miles, against 123,300,443 miles in 1862; and the 
Irish trains, 6,608,934 miles, against 6,422,872 miles in 1862. 
Of the total mileage run last year by trains in England 
and Wales, 50,515,081 was lh ne FR | by passenger and 
46,909,098 miles by goods trains; of the total mileage in Scotland, 
5,630,601 miles was accomplished by passenger and 6,928,447 miles 
by goods trains; and of the total mileage in Ireland, 4,886,461 miles 
was accomplished by passenger and 1,722,473 miles by goods trains. 
In the whole of the United Kingdom the mileage run by trains last 
year was accordingly made up as follows:—Passenger trains, 
61,032,143 miles; and goods trains, 55,560,018 miles. It will be 
observed that the increase in the miles run by trains was more 
marked last year than in 1862 ; and this is attributable, first, to the 
partial revival of trade last year, and, secondly, to the fact that 
12,322 miles of railway were in operation at the close of 1863 in 
Great Britain and Ireland, while at the close of 1862 the corre- 
sponding total was only 11,551 miles. The twelve great companies 
contributed as follows to the enormous train movement of last year : 
—Caledonian, 3,515,122 miles; Great Eastern, 5,652,733 miles ; 
Great Northern, 6,512,174 miles; Great Western, 12,040,788 miles ; 
Lancashire and Yorkshire, 6,281,495 miles; London and North- 
Western, 17,304,138 miles; London and South-Western, 5,083,869 
miles ; London, Brighton, and South Coast. 3,381,082 miles; Man- 
chester, Sheffield, and Lincolnshire, 2,225,112 miles; Midland, 
| 9,805,767 miles; North-Eastern, 12,822,0)9 miles; and South- 





! Kastern, 3,683,714 miles, 
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DOCK YARDS. 


Tne following is the second report from the select committee 
sppointed to inquire into and report upon the basin and dock ace»m- 
modation of the royal dockyards in the United Kingdom, and its 
sufficiency for the public service :— 

“ Your committee have completed their inquiries ee the basin 
and dock accommodation of the royal dockyards of the United 
Kingdom, and likewise on the basin and dock accommodation 
available for the repair of her Majesty’s ships on foreign stations, 
as required by their instructions of the 25th of February and the 
20th of April, and have to submit their second and final report. 


“Devonport AND KeYHAM. 

“ These establishments are contiguous, and may be treated as one, 
It is stated that they contain three basins, one of which is a small 
tidal basin, not available for large ships, and two steam basins, the 
south containing 7 acres 82 perches, and the north, in process of 
being enlarged to 2 acres 1 rood. These, when complete, will 
contain ten of the largest ships, of which six could lie alongside the 
quays, but only three could be provided with berths where they 
could take in their machinery. It is also stated that there are seven 
docks, of which two are of the first class, but in one of the latter it 
is requisite to raise the blocks in order to admit ships of the Minotaur 
class, thus involving the lightening of those ships to a certain 
extent; the other is available for such ships, at their full draught, 
every day in the year. 

“The great preponderance of naval evidence tends to show that 
in point of importance as a naval arsenal, Devonport may be con- 
sidered equal to Portsmouth. 

“The unanimous opinion of the witnesses, naval and civil, who 
have had the advantage of practical experience at Devonport, in- 
cluding three officers, of whom two have held, and the third now 
holds, the appointment of Admiral Superintendent, is, that the dock 
and quay accommodation at that port is insufficient, and the Con- 
troller of the Navy and the director of works concur in this opinion. 
Some of these witnesses think that two additional first-class docks 
are required; others, that three would be absolutely necessary. All 
agree as to the nece ity of additional quay accommodation, and, 
with the exception of the present Admiral Superintendent, that it 
should be obtained by the construction of a third basin at Keyham. 
In order, however, to avoid expense, Admiral Symonds suggests 
that sufficient acconmodation might be provided by means of 
wharves carried out fiom the sea wall of the Keyham basins into 
deep water, where ships could lie alongside in the stream; but the 
director of works and the local superintending civil engineer object 
to this arrangement, the latter on account of the great distance from 
the sea wall to deep water, which is 700ft., and the danger which 
would result of ‘silting up the lock entrance’ to the basins, if this 
space were occupied by jetties. In addition to this objection the 
engineering evidence shows that wharfage so obtained would not be 
of the same value as in a basin. 

“In consequence of the great increase in the length of ships of 
war of all classes, the quays of the present basins can accommodate 
only one-half of the number of ships for which they were designed ; 
and the basin, as well as the dock accommodation, is stated to be 
very unequal to the factory power, the extent of which was deter- 
termined by Sir James Graham ten years ago in reference to the 
probable demand for the repair of machinery at Devonport. 

“The factory is not worked at present to nearly its full power ; 
but it appears from the evidence of Mr. Lloyd, the engineer-in-cbief 
of the navy, and of Mr. Miller, the chief engineer on the spot, that 
the existing docks and basins are insufficient for the work ‘at 
present being dove at Keyham,;’ and it is estimated by the former 
that, even if the strength of the navy should not be increased from 
the present time, and peace should continue, the quantity of work 
will be nearly doubled when the engines of the numerous and 
powerful steamships of between 50,000 and 60,000 collective horses’ 
power, which have been built within the last six or seven years, 
shall vome, for the first time, under extensive repair. Even now 
the want of dock and basin accommodation leads to delay, unneces- 
sary expense, and inferiority of workmanship; and your committtee 
are of opinion that a third basin at Devonport, equal in extent to 
the present North Basin, and at least two additional first-class docks 
are among the works which are required; and that it is desirable 
that the entrauce to the basin and docks be so constructed as to 
admit ships at all times of the tide. 

“The evidence has proved, to thesatisfaction of yourcommittee, that 
increased accommodation to that extent will be required at Devon- 

rt, even in time of peace; but they concur with the Duke of 
te Pe that, in determining what works should be considered of 
‘urgent and immediate necessity,’ regard should be had (at Devon- 
port and elsewhere) to the probable emergencies of a war with a 
great naval power, and they think that the enlargement of the dock- 
yards should be arranged with a view to the possibility of future 
extensions being found necessary. 

* Your committee, however, have not had sufficient evidence to 
justify them in expressing any opinion as to the accommodation 
which an armour-plated steam navy might require in time of war. 


“ Cork. 

“Tn this commodious and accessible harbour there are no Govern- 
ment docks, but there is a small naval establishment on Haulbowline 
Island. 

“It bas been stated to your committee that successive Govern- 
ments have had in consideration the enlargement of the establish- 
ment, and the construction of docks; and that, no less on the ground 
of geueral policy than for the advantage of the navy, the establish- 
ment in Cork Hvrbour should be increased. 


“‘ There are, however, differences of opinion as to the site in this 
creek which would be the most convenient for a dock or docks. 

“Your committee have carefully investigated the terms upon 
which this creek and the surrounding land are hereafter to be 
acquired for naval purposes. It appears that the creek is now 
appropriated to the local merchant service, and that there is con- 
Fs in it and on its shores a great amount of mercantile busi- 
ness, including shipbuilding and repairing, the importance of which 
may be measured by the fact that a large population depend thereon 
for their support. 

“Your committee find that some years ago a negotiation was 
opened with the Colonial Government by the Admiralty, through 
the Secretary of State for the Colonies, for the appropriation of the 
French Creek to the uses of the royal navy, and in 1859 an agree- 
ment was concluded between the two Governments to the following 
effect, viz., that a shallow part at the head of the harbour, called 
the Marsa, should be deepened, and that a basin at the north-west 
part of the harbour should be excavated to a depth of 12ft., with 
proper wharves, &c , the whole work being at the joint expense of 
the Imperial and Culonial Governments ; and, further, that on the 
completion of these works they should be given up to the Colonial 
Government, for the use of the private trade. 

“It was also agreed that, on the completion of the Marsa works, 
the French Creek should be given up to the navy, the shores of the 
creek being meanwhile purchased by the Colonial Government for 
the Admiralty. 

“Votes towards carrying out this arrangement were accord- 
ingly taken in the naval estimates of 1860-61, and subsequent 

ears. 

a It was originally calculated that the Marsa works could be 
completed in six years, but it is probable that they will not be 
completed under seven years from the date of their commence- 
ment, 

“ At a later period it was ascertained that the contractor would 
not object to excavate the stone required for the wharves from the 
north side of the proposed basin, and that thus a dock might be 
constructed on that site, and accordingly an agreement was entered 
into in 1862 between the Imperial and Colonial Governments to 
construct a first-class dock, and to partially deepen the north-west 
basin and its approaches. This arrangement was shown in the Navy 
Estimates of 1863-64, and the first instalment for the additional 
works was then voted. 

“ Many objections to this plan have been advanced by competent 
witnesses. lt is among other things alleged by Admiral Sir W. 
Martin and Admiral Codrington, both of whom held high commands 
on the spot, that the site is exposed, and that its distance from the 
dockyard is too great to admit of its being useful for the repair of 
her Majesty’s ships; and, although other competent witnesses 
dispute these objections, yet in a purely naval point of view your 
committee cannot conceive that the proposed dock at the Marsa will 
bear comparison in point of utility with one in the French Creek. 

“But several important reasons appear to have guided her 
Majesty's Government in choosing the Marsa site, the first being 
its probable utility for commercial as well as naval purposes; the 
second, and the most important, that the works could be commenced 
at once, whereas a dock in the French Creek could not, in the 
opinion of the Home and Colonial Governments, be commenced 
until the Marsa works are completed without violating the agree- 
ment with the latter Government; and, lastly, that the dock could, 
it was supposed, be constructed at a small cost. 

“Her Majesty’s Government deputed an eminent civil engineer, 
Mr. M’Lean, to proceed to Malta during the spring of the present 
year to visit and inspect the works, and to report his opinion on the 
proposed dock and basin at the Marsa ; and likewise to report on the 
feasibility of constructing a dock in the French Creek. 

“Mr. M’Lean’s report will be found in Parliamentary Paper No. 
144, Session 1864, page 15. He considers the Government estimates 
as generally sound, in reference to the work originally proposed to 
be executed by the Admiralty, but in his opinion additional expen- 
diture would be required for deepening the basin and its approaches 
to a lurger extent than was originally contemplated. 

“Mr. M’Lean also proposes to face the entire dock with hard 
stone, at an increased cost of £20,000, which is objected to by 
Colonel Greene, the Admiralty Director of Works, as not necessary. 

“ Colonel Greene’s and Mr. M’Lean’s estimates will be found in 
Appendix No 2. 

“* Much evidence was given to your committee on the question of 
what dimensions, and especially to what depth, the dock should be 
constructed. It was alleged, on the one hand, that for mercantile 

urposes a depth of 20ft. or 21ft. would be sufficient, and that all 

yond that would lead to expense and inconvenience, and, on the 
other, that the increasing size of lerge steamships, both British and 
foreign (one of the latter being stated by Mr. M’Lean to draw 28!it. 
of water), and the principle that new docks should generally be of 
large dimensions, render it advisable that this dock should be of the 
first class, 

“Since their evidence has closed, communications from Malta 
have been laid before your committee, which tend to raise doubts 
whether the proposed dock at the Marsa is really desired by the 
commercial community of the island ; and, as it is now too late to 
re-open the investigation, your committee recommend that, during 
the recess, inquiries on this matter should be made before proceeding 
further with the dock. 

“The House will observe that the interpretation placed by the 
Imperial and Colonial Governments on the agreement with the 
colony offers a great obstacle to the early commencement of any 
works in the French Creek, which your committee consider to be the 
best situation for the Government docks, 





“ Your committee has received much evidence ts to the capabilities 
of Haulbowlive Island for a dock. 

“It is said that the Spit Bank offers an eligible site, and that the 
establishment of convicts at the neighbouring Spike Island would 
facilitate the work. 

“ Two other alternatives have been suggested; one, to construct 
a dock at Mariva, about two miles higher up the harbour, where 
there is an eligible site, with deep water close to the shore; the 
other, to deepen, at the public expense, and on fair terms with the 
proprietors, one or more of the private docks at Passage, to which 
are attached all the requirements for the repair and building of 
ships. 

‘ The evidence, however, shows that the private tsade at Cork 
gives full occupation to the present mercantile dock accommodation, 


“ Your committee feel the full foree of the advantage to the fleet | 


of a first-class dock in so western a port as Cork, and they advise 
the immediate construction of a first-class dock in some convenient 


site in that harbour, and also an arrangement, if practicable, to | 


deepen one of the existing private docks for occasional naval re- 
quirements. 
“Matra, 

“There are at present two docks in her Majesty’s dockyard, 
which, by removing the centre caisson, form one double dock 539it. 
in length and 25{t. in depth. This dock is not capable of receiving 
the largest class of ships; but the Resistance, armour plated ship, 


has been docked in it, with all her weights on board, excepting coals. | 


* The evidence of the witnesses coincides as to the insufficiency 
of this dock for naval purposes; and your committee quote the 


“ Your committee would not entertain any step inconsistent with 
; the agreement, to which the good faith of the country is pledged ; 
| but they trust that this difficulty may be removed by agreement, 
| with the consent of the colony. They would suggest that commu- 
| nications should be made through the Colonial-oftice, by which the 

colony should be satisfied that there is a firm determination on the 

part of the Government to act with perfect gvod faith, and that an 
| endeavour should be made, with the consent of the colony, to arrange 

some modification of the terms respecting the French Creek, which 
| might be equally beneficial to both parties. 

“Your committee recommend that every exertion should be 
made to expedite the harbour works, in order to provide, in the 
shortest time, the stipulated accommodation for merchant ships, so 
| that the French Creek, with all its attendant advantages, should be 





placed, as soon as possible, at the disposal of the royal navy. | 
“ They also recommend that, in the event of a site for a first-class 

| dock in the French Creek being immediately placed at the disposal | 
of her Majesty’s Government, this country should offer to contribute 

| to the construction of a dock at the Marsa, for the use of merchant 

| ships. 

Your committee cannot close this part of their report without 
adding that they concur in the evidence they have received, showing 
that the increase of dock accommodation for the Royal Navy in the 

| French Creek ought not to be limited to one first-class dock. 

“ NortH American, West INDIAN, AND OTHER FoREIGN STATIONS. | 
“ Your committee were struck with a remark by Admiral Sir 

| Alexander Milne, an officer of great experience, recently Com- 

| mander-in-Chief on the North American and West Indian Station, 


words of the First Lord of the Admiralty on this subject. The | that two frigates were lately sent home for repairs, in consequence 
Duke of Somerset says, ‘At Malta, I think that something is very | of there being no Government dock in any of her Majesty’s colonies 


much required. Malta is becoming more important to us; and now | on this station in which those ships could be docked. 


He stated 


that we have given up the Ionian Islands, Malta will be of course a | that there is, at Bermuda, a considerable naval establishment, that 


place where our whole stren will be concentrated ; and I think it 
of very great importance to have additional dock accommodation at | 
Malta. } 
“Your committee have made careful oa as to the best and | 
most speedy means of providing such accommodation. 


“A portion of the harbour called the French Creek, which is 
separated from the dockyard by a narrow neck of land, through 
which a tunnel or canal could be pierced, is regarded by all the 
} 0 ge as affording the best position for one or more Government | 

ocks. 


it lies in a central position, and that a first-class dock should be built 
there, but that there are great difficulties, owing to the porous 
nature of the rock. 

“ His evidence with regard to the difficulties of forming a dock at 
Bermuda was corroborated by other witnesses. 

“Evidence was taken as to the relative positions of Halifax and 
Jamaica, as compared with Bermuda, for a dock. 

“ On a review of this evidence, your committee have come to the 
conclusion that a Government dock at lermuda, suitable for the 
accommodation of our first-class ships, is required. 


“ Your committee have taken evidence as to the dock accommoda- 
tion required at various colonial stations resorted to by her 
Majesty's ships. 

“ They find that her Majesty’s Government have entered into an 
arrangement with private parties who are constructing a dock at 
Hongkong, to the following effect, namely, that provided the dock 
be constructed of sufficient dimensions in other respects, and that it 
be at all times at the disposal of her Majesty’s ships when required, 
the Government will advance (by way of loan) a certain sum, on 
apparently reasonable terms, for every foot attained beyond 20ft. up 
to 24ft. of depth, and that this work is being proceeded with. 

“ Your committee concur in opinion with the witnesses that 
somewhat similar arrangements might be entered into with advan- 
tage to the navy at other foreign stations. 

“Your committee are also of opinion that if arrangements can be 
advantageously made by her Majesty’s Government with private 
firms or companies in the United Kingdom for the construction of 
first-class graving docks, or the enlargement and deepening of 
existing docks, so as to adapt them for receiving her Majesty's 
ships of the largest class, it is most desirable to do so 

“ Your committee have recommended additions to the present 
dock and basin accommodation, and are unanimously of opinion 
that the pressing necessities of the service should be met with as 
little delay as may be practicable. To give any positive opinion as 
to the requirements of the navy at a future time appears to your 
committee to be very difficult, and, in the present state of ship- 
building, very little to be relied on. 

“On the future requirements of the navy the evidence attached to 
the report contains much information. Your committee consider 
that the subject referred to them is of the deepest importance, and 
that it should continuously receive the earnest attention of the 
Government ; and although your committee are not prepared to 
give their recommendation for extensive alterations beyond what is 
immediately pressing, they cannot conceal their opinion that much 
expenditure will be required from time to time in order to preserve 
the naval position of this country. 

“On foreign stations the provision of dock accommodation has 
become almost indispensable in consequence of the conversion of 
the navy into a steam navy. In former times it was the practice to 
heave ships down on careening wharves when in want of repair, 
but this expedient is not resorted to in the case of steam vessels, as 
their machinery would be deranged by the operation, and, conse- 
quently, on stations where there are no docks of sufficient size it is 
necessary to send them home whencver their bottoms require to be 
either cleaned or repaired. During their absence from their stations 
the cost of wages, victuals, coals, and of wear and tear is a dead 
loss, and this loss would be of constant recurrence in the case of 
iron ships, as it is necessary to dock them for the mere purpese of 
cleaning their bottoms at least four or five times in the course of the 
ordinary duration of a commission. 

“In recommending projects which will, if carried out, involve a 
large additional expenditure, your committee do uot think it beyond 
their duty to suggest that it is worthy of consideration whether 
Deptford, Woolwich, and Pembroke Dockyards might not be 
suppressed altogether and disposed of, and the business now carried 
on in them transferred to the yards to which such important and 
costly additions are in progress or in prospect. 

‘In all probability the money realised by the sale of these valu- 
able sites would provide a considerable sum towards meeting the 
capital expenditure which must be incurred in improving the larger 
dockyards of the United Kingdom and the colonies. 

“ Your committee, before concluding their report, think it right to 
direct attention to the evidence of two eminent civil engineers, Mr. 
M’Lean and Mr. Coode, from which it appears that a great saving of 
expense, both in employment of plant and in supervision, would 
result from diminishing, as much as practicable, the time to be 
occupied in completing the proposed extension of the dockyards, a 
point of considerable importance in all works exposed to sea risk 
during their progress. Mr. Coode, who has been in charge of the 
harbour works at Portland since their commencement, has estimated 
the saving effected by the employment of convict labour in their 
construction bas been very nearly absorbed by the length of time 
during which they have been in progress, twelve and a half years 
having been occupied in making the deposits, which, he states, 
might have been made in five years. The committee, therefore, 
having due regard to economy, no less than to the pressing necessi- 
ties of the service, are of opinion that the completion of the works 
they recommend should be expedited by whatever means may 
appear most advisable to the Government and to Parliament.” 





Tue Wetsu Coat Anp Iron Trapes.—The Newport correspondent 
of the Colliery Guardian states that the further advance in the rate of 
discount and the uncertainty connected with American transactions, 
affect the iron trade to some extent, and quotations are not quite so 
firm as was the case even last week. Makers, however, are well off 
for specifications, and the number of orders on the books are suffi- 
cient to keep the works in regular employ for a considerable time. 
The following are the average quotations :—Rails, £7 to £7 5s. f.o.b., 
bars, £6 17s. 6d. to £72s. 6d. In the tin plate trade there is no 
change of importance, and quotations remain about the same. 
There is only a comparatively small business doing with America, 
and the prices at which buyers offer to give out orders are so low 
that hardly any margin for profit is left. Many of the works are 
still only partially employed from the waut of water. Coke I. C. 
plates are quoted 22s. 6d. to 23s. 6d. per box, and charcoal I. C. 
27s. 6d. to 29s, The steau cual trade is characterised by a tolerable 


| amount of activity, and the shipments are above the average. In 


house coal there is no change to report.—At Swansea, there 
is no material change in the state of the staple trades. A good 
inquiry still exists for bars and rails for exportation, and 
there is also a good business being done in the home trade. A 
better demand has sprung up within the last week or ten days for 
steam coal for exportation, a large number of vessels having re- 
cently arrived in the port. The annual meeting of the trustees of 
the Swansea harbour was held on Monday, when Mr. Starling 
Benson was unanimously elected chairman of the trust for the en- 
suing year. ‘The statistical returns of the trade of the port for the 
year ending 30th of June were produced. The chairman said that 
they proved a steady and most gratifying increase in the trade of 
the port. Only a few years since, when the trust purchased the 
south docks from the dock company, there was a deficiency of 
income amounting to upwards of £6,000 per annum, but now there 
was an excess of income during the past year of upwards of £2,000. 
This surplus would be appropriated to the extension of the piers, 
a work which was now progressing, and which was so ur- 
gently required to meet the rapid development of the trade of 
the port. The returns were adopted and referred to the auditors 
to be duly audited, as required by Act of Parliament. At Cardiff 


| there is a considerable degree of Vitality evinced in the steam coal 


trade, and the docks present amore active appearance than has been 
the case for some time. A large quantity of coal is now shipped at 
Penarth, and when the extensive docks there are completed, the coal 
merchants will have unusual facilities afforded them for quick 
loading. The men continue to work pretty regularly. As 
stated in the previous report, the steam coal collieries of Messrs. 
Powell and Sons have passed into the hands of the new proprietary, 
and the sons of the late Mr. Powell have also divided the house-coal 
collieries. Mr. Thomas Powell, it appears, is to carry on the 
Lantwit or Glamorganshire collieries, and Mr. Walter Powell and 
Mr. Henry Powell the Monmouthshire collieries. It was expected 
that the Old Rumney extension to the New Rhymney line would 
have been completed before this, but, in consequence of a difficulty 
with the contractor, the opening has been delayed. Several col- 
lieries are unable through this to send their coal down to the port, 
but once the line is opened the Rhymney coal traffic cannot fail to be 
materially increased. Coke is in average demand, the quantity sent 
to Staffordshire still showing a decrease. The ironmasters are 
fairly off for orders, and prices remain about the same. 
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THE FUTURE OF THE ARMSTRONG GUN. 


In the opinion of a very few who know a little about the real 
merits of the question, and in the opinion of a great many who 
know next to nothing of the matter, the comparative success which 
has attended recent experiments with the 6(0-pounder casts a 
bright halo around the setting sun of Sir William Armstrong’s fame 
as an artillerist. Wehad been content, for a while, to stand by and 
suffer things to take their course. We have read sque ad nauseam 
column npon column of dreary platitudes, each after each exalting 
and glorifying his great guns at Shoeburyness, We have heard 
the shunt system lauded, as though it bore the same relation to 
other systems of rifling that the philosopher’s stone might to the 
ordinary methods by which the modern metallurgist wins gold 
from quartz or from auriferous sand. But the time has at last come 
when we woald fail in our duty did we keep silence any longer. 
It is not good that Englishmen should be lulled into a false secu- 
rity by the gentle spiriting of venial journalists. The time has 
arrived when it is right to clear away the mists of newspaper non- 
sense which have enwrapped the future of the Armstrong gun It 
is no doubt a good thing, in one sense, that the nation possesses a 
gun capable of burning seventy pounds of powder at a charge 
without proximate failure. That “ Big Will” can also do a good 
deal in the way of smashing targets we admit, and that cheerfully ; 
but, with the statement of these two facts, all that is good about the 
600-pounder is summed up, everything has been said which can be 
said in favour of Sir William’s last venture, and it is all too easy 
to summon up a dismal array of facts which prove that we do not, as 
a nation, possess a 600-pounder which it would be, for a moment, 
advisable to mount on the deck of an English ship, or on which it 
would be wise to pin the supremacy of the British navy. Ina 
word, however successful as a Shoeburyness gun the 600-pounder 
may have been, it must prove a wholly impracticable piece on 
board ship, unless it is found susceptible of an extraordinary 
amount of modification from the present 4 a The exact diameter 
of the gun is 13°3 inches ; the original windage allowed was “(U5 of 
aninch. With this windage it was found to be uext to impossible 
to load the gun after a very few rounds. The shot has, therefore, 
been reduced in diameter by yet another *001 of an inch, and even 
with this, nine or ten rounds foul the gun so much that, even after 
the use of a bucket of water and a gvod deal of swabbing out, four 
men, armed with a heavy rammer, can scarcely drive a shot home. 
Isthis the proper gun for the excitement of a naval action? Is this 
the gun for use in a rough sea? We trow not. The shot is an 
elongated projectile merely in name. The turn of the rifling is 
only about 1 in 56. The resistance due to a sharper twist is more than 
the whole gun could stand, and the result is that long shot cannot be 
used ; they turn over like a boy’s arrow without a feather, and so 
the projectile has been shortened until it really weighs but 512 Ib., 
and, excluding the very short conical head, its length is very little 
greater than the diameter of the bore. The shells are, it is true, a 
little over 20in. long, and weigh a little more than 6001]b.; but 
“Big Will” can do nothing with shells, shooting as wild as a 
London cockney the first three days of his first season on a Scotch 
moor. The gun, too, has in all fired but about one hundred rounds, 
and yet the interior shows shakes, cracks, and flaws, The fact 
may be denied, but it is not the less a fact. Verily, the future of 
the pseudo 600-pounder is not very promising. 

Let us take a step or two lower in the scale of guns. An account 
will be found elsewhere in our pages of the recent experiments 
with Professor Poles’, or the “ French target,” as it has been called. 
In describing these experiments, the Times writes thus:—“ No 
matter what the target or the system of coating, whether it be 
Chalmers’ or the French plan, 6in. plates, a cupola sbip, or one of 
the ‘Warriors’ or ‘ Minotaurs,’ the guns we have now got of Sir 
William Armstrong's go through all alike.” More absurd nonsense 
never was written. ‘That any gun capable of burning a heavy 
charge of powder will pierce plates was known long since; but 
the power of dving this is certainly not confined to the Armstrong 
gun of any calibre. The coil system is not, and never was, Sir 
William’s, and this is the only feature in his guns which can have 
anything whatever to do with their powers of endurance. The 
guus of a great many other inventors “ will go through all alike ;” 
but this is a fact which the Zimes either cannot or will not know 
anything about. The 110-pounder breech-loading Armstrong 
absolutely failed, with 12]b. of powder, to penetrate Mr. Poles’ 
target. ‘The shot entered the front plate, it is true, but it stuck 
there, and did not even start the backing. For all we know to the 
cortrary, the steel projectiles may be seen at this moment sticking 
half in and half out of the upper plates of the target; and be it 
noted that these were the three plates of the structure having a 
thickness of but 4°75in., while the lower plates were nearly 6in. 
We have not yet done with the 110-pounder. Experience has 
proved that it is incapable of sustaining 14 1b. charges, and for some 
time past 100 lb. leaded shot has been made in quantities to suit the 
reduced charge of 1U]b of powder, tke greatest that the gun can 
carry with any approach to safety. We are in a position to state 
that the further manufacture of this shot has been arrested and that 
it is all but decided that all the 110- pounders made—some 1,050—at 
a cost of £750 each, are to be called in and altered into muzzle- 
loaders, the immediate cause being a multiplicity of casualties, of 
which the public have been kept in profound ignorance. Amon 
others, we may state that one poor fellow has recently had bis leg 
taken off by the failure of a vent piece. Our sailors are afraid of 
Sir William's handiwork, let the press disguise the fact as it may ; 
and those who use his guns are really the best judges of their 
merits. 

It has been urged before now that, although the success of the 
110-pounder is to a certain extent admitted!y problematical, yet the 
smaller guns are perfectly satisfactory. ‘This is only another of the 
forms which the “ thing that is nut” can assume. Facts are better 
than opinions. Not very long ago 100 70-pounders were ordered 
from Elswick, at £450 per gun, and 160 of the like calibre were 
made at Woolwich. These breech loaders are at the present moment 
undergoing the process of conversion into muzzle-loaders in the 
Government factories. Before the guns were completed the coun- 
termand arrived, but they were too far advanced to be altered with- 
out on outlay of, at a guess, £75 per gun. The first cost was, as 
we have said, £450, and, as the chamber or slot for the breech 
apparatus is already provided, it is easy to see that the almost total 
reconstruction of each gun is entailed by the alteration. ‘This is 
what is being done to each unlucky cannon. It is being re-lined, 
fitted with a new breech, and the reinforce at the present breech 
taken off and shrunk on again nearer tothe trurnions. There is pot 
an engineer among our readers who will not admit that our estimate 
of £75 is toolow. As to the rifliug, nothing has yet been decided. 
About twenty of the altered guns were rifled with shunt grooves; a 
very few experiments sufficed to prove the folly of this course, as 
the guns were greatly damaged in firing. How the matter will be 
ultimately decided we cannot state at present. It is probable that 
the nation will know in time. 

The 12-pounder, far famed for service in the field, is not more 
Prosperous than its larger brother. Already it stands a fair chance 
of being completely superseded, and that, too, by the old-fashioned 
brass gun turned out of favour by Sir William’s exquisite (?) 
mechanism. A vast number of brass guns are still in stock, and so 
far from finding their way to the melting pot, they are just now 

ing prepared by the score for active service. For the present 
We rest satisfied with the simple statement of a fact, from which the 
Sagacious reader will easily araw correct deductions. 

A very few years have passed away since thuse iu authority stated 
that the Armstrong gun required no allowance for deflection, that 
is to say, the projectile deviated neither right nor left up to a 
Tange of one thousand yards. Ihe 110-pounder has undergone a 
800d deal since then, and it now appears that in consequence of the 
reduction in the charge of powder from 141b. to 10 1b, it must be 
re-sighted to allow for the variation in the deileciion to the right, 
Which has always had existence, consequent on the reduction in the 
charge. Le-sighting costs only £12 per gun—a mere bagatelle, of 
course, like every item expenucd on the Armstroug echeme. All 





the shot delivered from Elswick, too, for these and various other 
guns, require re-leading, the jackets having started or blistered to 
such an extent that they will no longer fit the chambers of the 
guns. The fact that this blistering takes place has been explicitly 
denied more than once; but facts are stubborn things, and the melt- 
ing pots at Woolwich have had quite enough to do in clearing off 
old coats for seme time back to prove that the “small pox,” as the 
men expressively term the leaden epidemic, has been very bad 
indeed lately. 

The future of the Armstrong gun looks dark and grim for those 
who take au interest in its success. After the expenditure of millions 
on his ideas and his schemes, Sir William has absolutely failed to 
provide us with a gun worth the first cost of the material used in 
its manufacture. Mechanically wrong in principle, his ordnance 
can never be right in fact, and we trust that the day is not far distant 
when his gun, and the gigantic job which led to its construction, 
will have alike become matter of history. There is evidence of a 
healthier tone, a better feeling in this matter on the part of the 
Government, and we acknowledge the fact with pleasure; but it 
will not do meanwhile that the people should be induced to believe 
that Sir William has yet great things in store for them, or that, 
for the gun of the future, the nation is to be in any way indebted to 
Elswick or its owner.—Mechanics’ Magazine. 





THE AMERICAN EXPERIMENTS ON EXPANSION. 


WE give this week the results of four experiments of thirty hours, 
each made between April Ist and April 26th, the engine being worked 
as a non-condenser. The following are the figures :— 

Total number of revolutions of the engine during each thirty 
hours run—{ths cut off 110,612, grds cut off 110,612, 4 cut off 
110,499 }th cut off 70,426. 

Total number of the revolutions of the fan—{ths cut off 110,612, 
rds cut off 110,612, 4 cut off 110,499, 4th cut off 111,710. 

Total number of pounds of water evaporated — {ths cut off 
15,571, {rds cut off 13,056, 4 cut off 12,604, jth cut off 10,394. 

Total number of pounds of steam condensed in the steam jacket— 
ss off 417°5, $rds cut off 515°5, 4 cut off 511, 4th cut off 
433°75. 

Total number of pounds of conbustible consumed, adding coal 
and wood together, and deducting the ashes—{ths cut off 1,508, 
rds cut off 1,328, 4 cut off 1,294, 4th cut off 1,061°25. 

Number of revolutions of engine per minute—j{ths cut off 61°451, 
rds cut off 61:324, } cut off 61°388, }th cut off 39-125. 

Number of revolutious of fan per minute—{ths cut off 61°451, 
$rds cut off 61:324, } cut off 61°388, 3th cut off 62-060. 

Mean height of barometer during each run—jths cut off 29°69, 
4rds cut off 30-04, } cut off 30°13, 3th cut off 29°88. 

Mean temperature of feed-water—{ths cut off 43, ¢rds cut off 43, 
3 cut off 43, 3th cut off 51. 

Mean temperature of engine-room—{ths cut off 74°93, $rds cut 
off 70°71, 4 cut off 75°47, ith cut off 75°45. 

Mean steam pressure in boiler per gauge—{ths cut off 45°80, 
ards cut off 47°25, } cut off 45°78, 1th cut off 48°61. 

Mean pressure in cylinder above full vacuum at beginning of 
stroke—{ths cut off 35°462, grds cut off 45°866, 4 cut off 45°166, 
4 cut off 56 611. 

Meaa pressure at point of cut off—jths cut off 27°6, §rds cut off 
00-736, 4 cut off 40°386, 4th cut off 51-943. 

Mean pressure at end of stroke—{ths cut off 21-319, rds cut off 
17°276, 4 cut off 17-280, 4th cut off 21:261. 

Mean back pressure on piston—{ths cut off 15°825, jrds cut off 
13-741, 4 cut off 15°150, 3th cut off 16-000. 

Mean gross effective pressure—jths cut off 15:144, 3rds cut off 
15°686, 4 cut off 15-150, }th cut off 21:590. 

Gross effective horse-power per indicator—jths cut off 8°878, 
§ths cut off 9-230, } cut off 8-905, jth cut off 8-088, 

Total horse-power, including overcoming back pressure—jths 
cut off 18°233, grds cut off 18-911, 4 cut off 17°841, }th cut off 14-082. 

Nett horse-power applied to fan, deducting back pressure and 
friction of engine— jths cut off 7°145, rds cut off 6-986, 4 cut off 
7°112, 4th cut off 6954. 

Pounds of feed-water per hour per total horse-power per indicator 
—j{ths cut off 58°460, grds cut off 47-161, 4 cut off 47-066, {th cut 
off 41-599. 

Pounds of combustible per total indicated horse-power per hour 
—jiths cut off 2°758, rds cut off 2:334, 4 cut off 2°479, {th cut off 
2-5u9. 

It will be observed that in these four experiments the engine was 
run as a non-condenser, hence the high back-pressure as compared 
with the other experiments. The figures give the total back pres- 
sure, including that of the escaping steam added to that of the atmo- 
sphere. It will be observed that in the first three runs of thirty 
hours each, the number of revolutions of the fan were the same as 
those of the engine, while in the last run the fan made a much 
larger number of revolutions than the engine. In the first thres 
runs the fan shaft was coupled directly to the engine shaft, but 
before the last ran was commenced geaing was introduced to give a 
slower motion to the engine for the same work. ‘The piston speed 
being reduced, a higher mean pressure was required, as will be seen 
by the figures. The work at the one-fourth cut-off was a little 
higher than in the other cases, but allowance was, of course, made 
for this in the calculations, not in the observations. — Scientific 
American. 


ANOTHER Twin Screw.—The ofticial trial of the new steam ten- 
der, constructed on the double screw principle, which has been built 
for the iron frigate Achilles, has taken place in Chatham Harbour. 
It was highly satisfactory, and showed the immense advantages 
possessed by vessels fitted with twin screws as compared with those 
driven by the single propeller. The little steamer is, in all respects, 
similar to the tender recently constructed at Chatham for the 
Bombay, 67, 400-horse power, Captain Colin A. Campbell, flag- 
ship of Rear-Admiral the Hon. C.G J. B. Elliott, C.B., and fitted 
with engines by Messrs. Penn and Co. She is exactly 42{t. in length 
and 11ft. in breadth, or, in other words, is of the dimensions of 
ap ordipary man-of-war’s launch. From a vessel of this kind she 
only differs in being fitted with a portable steam engine for driving 
herscrews. Her machinery, which has been constructed by Messrs. 
Maudslay, Sons, and Field, is nominally of 3-horse power, but 
being on the high-pressure principle, and capable of being worked 
up to 10%lb to the square inch, her power can be increased to 
that of 26-horses. Each screw is driven by means of its own 
independent shafting, which thus enables either propeller to be 
worked either ahead orastern. ‘I'he screws are four-bladed, and are 
set ata pitch of 3ft. 44in. The diameter of each screw shaft is2in., and 
the length 18ft. There are four cylinders, each 4in. in diameter, and 
the length of the stroke is 6in. The total weight of the engines, with 
9 cwt. 291b. of water in the boilers, is 4 tons 7 cwt., or about one- 
third less than those of the engines of the tender built for the 
Bombay. After getting clear of the harbour, the head of the 
steamer was laid for Garrison Point, and a run was made down 
Gillingham Reach to the iron frigate Achilles. At this time there 
was a pressure of steam of from 65 lb. to 70 lb., and the screws were 
making 300 revolutiovs per minute. The trials with the tender 
then commenced, and her rate of speed was ascertained, but in con- 
sequence of the Lords of the Admiralty not yet having had a 
measured mile Jaid off outside Chatham Harbour, an approximate 
estimate only was formed of her speed, which was taken at about 6} 
knots per hour, with 280 to 330 revolations of thescrew per minute. 
‘The most important portion of the trials, however, was that relating 
to her powers of steeriug by means of the screw without the rudder. 
With both screws working ahead the circle to port was made in 
lmin. 15 sec., and that to starboard in about the sametime. Revers- 
ing the screws—und in this lies the chief advantage of the double- 
screw principle—the complete circles were made in from 3d to 45 
seconds, the launch spinning round in a circie the radius of which 
was about her own length. This demonstrated the annoyance 
which could be inflicted on a vessel of war of large dimensions 
by a few of these lauuches, armed with a 4U-pounder Armstrong. 





THE ATLANTIC TELEGRAPH. 


Tere could be no more agreeable relief from the sombre record 
of the war, which monopolises so large a portion of the columns of 
the daily press, than the news of the progress made by the enter- 
prisesin the great international telegraph lines. The line which is 
to bind Europe, Asia, and America by way of the Amoor River, 
British America, and Oregon, is now fairly on the way. The sub- 
marine portion of it will be laid down in about seven months from 
this date, and by that time the overland connecting links will be 
thoroughly completed both within the Russian territory bordering 
on the Amoor, and the uncompleted sections necessary to connect 
our cont:nental lines with the Pacific terminus. 

The Atlantic line gives renewed signs of progress. A dispatch 
published in our yesterday's edition says that a landing point for the 
new cable has been selected at a place called “ Heart's Content,” on 
the coast of Newfoundland, From Heart's Content an overland 
line is to be built, 100 miles in length, connecting the lauding point 
with Placentia Bay. From Placentia B-y a submarine line will 
stretch to Cape Breton ; and thereafter the existing continental lines 
will forward the international dispatches. 

While all this is in progress, a French line by way of the Azores 
is also assuming an organised shape. Its western terminus will 
likewise be Newfoundland, and we shall probably be saved the 
dangers of a monopoly after the first Atlantic line shall have been 
in operation for twelve months, or for a shorter period. 

It may seem ungracious, in view of these accomplished events, or 
in view of those which are still prospective, to appear even to find 
fault with anything or any person that seems to minister to the pro- 
gress of the undertakings. But there is one point on which a gentle 
remonstrance may, we think, properly be made. One cannot turn 
to a single item—so far as our observation goes—connected with the 
Atlantic telegraph without having thrust under his nose the doings, 
the sayings, the movements, the speculations, the hopes, the fears, 
of one particular individual. If he is joyful over coming good luck 
we hear of it. If he takes tea with Lady Bobadil in Belgrave-equare, 
and exhibits his gutta-percha coating, we learn the fact by the latest 
special despatch via Queenstown. If Glass and Elliot have given 
him several reassuring smiles, we sre invited to share their sweet 
effulgence. In short, we cannot whisper the words “ Atlantic cable” 
without being introduced to a personal and confidential conference 
with one enterprising gentleman, and his select circle of admirers, 
from New York to Jericho. 

Now, we should be the last to se: k to withhold credit from any 
one who has shown the spirit and tenacity to stick to an important 
public enterprise, through good and bad report; but we think the 
thing may be overdone. We do not know that it is specially in- 
teresting to the world to know the precise moment at which any 
individual sneezes, however important his actions otherwise may be, 
And as regards this special business of selecting a western terminus 
for the Atlantic cable, we believe that the credit can only be justly 
given to an accomplished naval officer, who has shown no desire to 
have his name blazoned before the world. We refer to Captain 
Orlebar, who really knows more of the coast surveys of British 
America than any other living individual. However, we may let 
that pass. 

There is another point on which we see no reason for the exces- 
sive jubilations of some writers, viz., that these international tele- 
graph lines are going to introduce us, by a short cut, to the 
millennium. We believe that they are going to do no such thing. 
We shall just have as much international bickering and bluster after 
they are built as we have now. Human nature is not to be changed 
by any material improvement of this sort. How much has the 
direct line of telegram between London and Berlin improved the 
tone of discussion between England and Prussia? How much did 
the telegraph help France and England to keep out of a quarrel 
with Russia? The notion that we are to be all internationally made 
good, and forgiving, and placable, and peaceable, when the sub- 
marine cable is laid from Valentia Bay, on the Irish Coast, to Heart's 
Content—auspicious as the name may be—in Newfoundland, is the 
sheerest bosh. We shall have a wonderfully quick way of trans- 
acting business opened up to us. We shall have livelier morning 
journals on both sides of the Atlantic. We shall buy and sell at a 
more furious rate than we do now—we shall, possibly come to know 
each other’s character even better than we do at present. But as for 
great political results, it is simply absurd to look for them. 

Let us be content with the vast stimulus which the submarine 
telegraph will give to every sort of mercantile and industrial enter- 
prise, and refrain from speculating upon Utopian achievements, or 
deceiving ourselves with hopes which are impossible of realisation. 
—New York Times. 





ADAMS’ LOCOMOTIVE ENGINES. 


Tus invention is by Mr. W. Bridges Adams, of 4, Holley Mount, 
Hampstead. Figs. 1 and la show, in elevation and plan, an engine 
A with a tender B, for fuel and water, coupled together a central 
pivot a, in such a mode as to constitute one frame, though with 
provision for lateral bending, to suit curved lines of rails, The 
steam cylinder 6 is shown as outside the frame, to act on cranks or 
pins placed in the driving wheels, but they may be inside 
cylinders acting on cranks of the axle, if preferred. ‘he driving 
wheel is shown at ©, C, with the crank attached to the connecting 
rod d, and motion is communicated from the driving wheel to other 
wheels of the same diameter e, /, by side or coupling rods g, A. 
The driving wheel c is shown without a flange, to save friction on 
curves ; but, instead of this, the tyres of all the wheels may be 
provided with lateral traverse, as shown at Fig. 12, which will pre- 
vent mischievous flange friction; ¢ is the foremost wheel of the 
tender, connected to the two other wheels 7 and & by side rods on 
crank pins / and m, the wheel 7 being without a flange; or it may, 
as well as the others, be provided with a sliding tyre; m denotes a 
wheel bearing with its periphery on the peripheries of the hind 
wheel of the engine jf, and the front wheel of the tender i, The 
connection between these wheels is to be made by salient and 
re-entrant angular flanges, as shown at Figs. 2a and 12, and 
to ensure adhesion between them, the patentee suspends a part or the 
whole of the load of the hind end of the engine and the front end 
of the tender on to the axle of the wheels m, either with springs 
or without or by side springs next the wheels, or by a central spring 
and bolt passing through the hollow pivot of the conjoined frames, 
for which purpose the wheels n are connected by a long axle box 
covering the whole length of their axles, which may be in iwo 
parts divided at the mid-length, the box being stiff enough to carry 
the load. When the driving wheels care put in motion by the 
pistons of the cylinders 4, they will communicate motion by the rods 
g, 4, to the wheels e and /; and the wheels f will communicate 
motion to the upper wheels n, which will thence be transferred to 
the tender wheels %, j,k, and thus there will be twelve adhesive 
wheels, and if these wheels have rails provided to take the angular 
flanged tyres, the power of the engine to take a load or ascend a 
steep incline will be greatly increased, and the wheels n will com~- 
municate motion to the tender wheels with the same effect, whether 
the axles of the wheels /, i, be parallel, or at an angle with each 
other, as when passing round curves. At the front of the engine 
area pair of wheels 0, and at the back of the tender a similar ; air 
of wheels p, to which are applied radial axle boxes g (as shown in 
Mr. Adams’ pateut of November, 1863), which permit their axles 
to attain an angular position pointing to the centre of the curves of 
the line of rail. In this mode the conjoined frames will pass round 
very sharp curves, the centre line assuming the position indicated in 
plan, by letters r, s, ¢, u, 7, on acurve of about two chains radius, 
and the centres from which the concentric curves of the axle boxes 
q are struck are shown by the crosses w, 7, and though these frames 
are adapted for sharp curves governed by the action of the flanges 
against the rails, they will run. perfectly well on straight 
lines, the pressure of the load at the wheels n having a 
constant tendency to keep the frames straight. ‘The plan, Fig. la, 
shows curved ends to the buffer beams y, z, formed of iron of a ‘I 
section with a slot cut through a part of the horizontal web enabling 
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roller couplings to traverse against the vertical web to suit the action 
of traction on curves and straight lines, and these curved bars serve 
as buffers. ; 

Fig. 2 shows in side view gee of a similar frame a, a, with a 
large sized driving wheel 6 and a smaller sized tender wheel c, and 
a coupling wheel d, the pivot bolt e passing through the connecting 
joint of the frames, the nuts / of the pivot bolt being secured 
agaivst a spring of india-rubber g, or steel may be used, if pre- 
ferred. Fig. 2a shows an end view of the same; the tyres are 
shown with angular flanges, salient and re-entrant. The axle 
arrangement of the upper wheels is an axle A, h, divided in two 
parts at the mid-length, and fixed in the wheels d, d, as usual, or 
the axle may be undivided. i is a long axle box, tapering from the 
ends to the middle with increasing diameter, and recessed at 
intervals for oil. At the centre, outside, is a groove d, to receive 
the suspending bolt &. The tyres both of these and the lower 
wheels should be applied with springs as Fig. 14, and to have 
lateral motion in the wheels to ensure contact, as shown in Fig. 12; 
and though the flanges are shown angular, the section may be varied, 
provided the adhesion be not diminished thereby, and ordinary en- 
gines and tenders may be thus pivotted together, or bolted rigidly 
together, using the upper wheels to set the tender wheels in motion 
by the load-enforced contact. ; 

l'ig. 3 shows in side elevation, and Fig. 3a in half plan, an engine 
frame A, on eight wheels, the four middle ones a, a, being drivers 
before and behind the fire-box coupled together, the four end ones 
b, 6, being leaders or trailers fitted with radial axle boxes c, c, ¢, c, 
struck from the centres 8, s, to enable the engines to round 
very sharp curves ; the inner frames at d, d, may be arched for the 
wheels to pass below in lateral traverse, or a six-wheeled engine 
may be made on the same plan with one pair of driving wheels. 
The wheels are to be spring tyred, and they may be angle-flanged 
also as regards the drivers, and the tyres may have lateral traverse 
on the wheels, The ends of the frame have T iron buffer bars 
and roller connections, as before described at Fig. la. This 
engine, Fig. 3, is adapted for straight lines or sharp curves, and 
carries water and fuel on its own frame, so as to disperse with 
a tender, and will travel either end foremost equally well. The 
springs e are above the frames and rest on pins passing down 
through the frame and resting on the axle boxes, or they may 
be placed in other positions. The spring shoe /; which rests on the 
ax!e box, has a large surface to move easily on the axle box, with oil 
between, and is connected to a spring pin by a hinge joint, to 
allow the shoe to fit the box when the frame is laterally depressed ; 
or rollers may be used on the top of the box, or attached to the spring 
pin; and the frames may be in two parts, separated at the mid-length, 
and bolted together for convenience of transit when not on rails ; 
and this free curvilinear movement of the wheels with the radial 
axle boxes will greatly facilitate free movement and absence of 
vibration, even ov straight lines ; but, nevertheless, the curvilinear 
movement can be prevented at pleasure by adjusting stops, which 
will prevent the lateral movement, and make the engine as rigid as 
ordinary engines; or friction can be applied in various modes to 
check the movement; and for the purpose of retarding the move- 
ment of the engine previous to stopping, a peculiar brake is to be 
used, arranged to pres3 on the rails and wheels together by the 
agency of stew. g, h, are a pair of sledges of cast iron fitting 
the rails and wheels; ¢ is a bar sliding in the sledges, and at- 
tached to a piston rod j, guided on the frame 4 into the cylinder ; / 
diagonal bars ; m, m, are h ...ed to the sledges and the frame. When 
the steam presses on the piston from above, the bars m, m, are forced 
into a more vertical position, and the sledges g, h, are forced 

against the rails and wheels sliding along the bar i. To put the 
sledges out of action the steam is shut off, and a spiral spring, 
indicated by the dotted lines n, lifts the piston bars and sledges. 
‘Thus, the putting on the breaks is within the control of the driver 
by the act of turning the steam on and off, and all the eight wheels 
which serve the purpose of traction, with the total weight of the 
engine, will, by the application of these brakes, all become retarders. 

Fig. 4 shows in elevation, and Fig. 4a in half plan, a portion of 

a railway carriags, the end wheels a, a, being provided with radial 
axle boxes b, }, to suit the axles to curves, and the central wheels 
c, ¢, Which may be one or more pairs, have their boxes 4d, d, arranged 
to slide at a right angle with the carriage frame. The springs ¢, ¢, 
are attached to the frame in the usual manner, and the central shoes 
or buckles of the springs rest on the tops of the boxes. But to pre- 
vent the springs from tilting as the boxes slide beneath them, they 
are confined between a pair of horn plates, or otherwise, at the out- 
vide and inside of the carriage frame, the front ones, if preferred, 
beiug cut short to the depth of the springs, as f, f, f, f. The ends of 
tho carriage frames are provided with ‘I’-iron buffer bars, as before 
described, And to apply brakes to these radial wheels it is needful 
that the brake blocks should follow the wheels. For this reason a 
carrying bar g, g, g, is applied on a bearing on the centre of the axle, 
aud at the ends of this bar is applied, in bearings, a pair of round bars 
A, h, parallel to the axle, from the centre of which rise vertical levers 
i, i, and from the ends of which descend other levers, carrying the 
brake blocks k, 4, A rod/J connects the two opposite brake blocks 
at bottom, and keeps them off the wheel when at rest. A rod 
m, m, is attached to the tops of the rising lever i, i, and lengthlong 
motion being given to this rod, either by steam or other power, 
the brakes can be put on to the wheels in either direction. And 
the brake rods of every carriage may thus be attached to- 
gether by compensating radial links to operate equally well 
whether the carriages are close or separate, and these brakes may be 
applied through the whole train, and may be operated through a 
steam cylinder beneath the foot-plate of the engine by the driver, or 
may be put in action by friction wheels, brought in contact with 
the running wheels of the train. And it will be desirable to have 
such friction wheels made elastic in their action, by spring tyres, to 
prevent noise and jarring. And this mode of putting all the brakes, 
ée., One-half the brakes of each vehicle, in action by tension 
power from the engine, and the downward action on the wheels, 
will prevent jarring on the blocks. And the ends of the carrying 
bars A, A, are suspended from the carriage frame by chain links, 
iustead of the ordinary hangers, so that when the brakes are on 
the action of the bearing springs will not be impeded. The chains 
are not shown. And the break blocks will follow the wheels, 
whether on straight lines or curves, where the whevls are radial ; 
but they may also be applied to ordinary wheels. Aud these car- 
riages may be made in two parts, pivoted together as the engine, 
Fig. 1; or they may be bolted rigidly together. 

Vig. 5 shows in side elevation, Fig. 5a in plan, and Fig. 54 a 
part end view of a wagon in which steel bearing springs are dis- 
pensed with. a, a, a, thus shows the side frame; 6, d, a sole bar, 
bolted to it below ; ¢, c, the headstock ; d, d, the wheel, which may 


* be formed of a hollow casting connected by a coupling box in the 


centre to the opposite wheel, and both containing oil or other lubri- 
cant. Thus the wheels, which may be bushed at the ends with 
brass or other metal, revolve freely round a fixed axle, and may 
lave abundant end play without wasting the oil, and the axle, 
which has no collars, is fastened on pedestals e, e, e, e, e, ¢, bolted to 
tte sole bar 6, and there may be a block of india-rubber between the 
}»destal and the sole bar, The frame a is cut away above the sole 

wr, and thus the sole bar forms a wooden spring; and to prevent 
iio frame from “hogging” upwards in the middie, timber standards 
_/ ave bolted to the frame stauding on the sole bar, and across this 
1s stretched a strong tie bar passing through the headstocks at each 
end, which presses down the middle and holds up the ends. 

Vig. 6 shows in elevation, and Fig. 6a in plan, a wagon on four 
wheels, with radial boxes to run on straight lines and pass round 
sharp curves, the centres of the radii being about 5ft. distant from 
the axle centres, as shown by the crosses a, b. 

Fig. 7 shows in plan a similar wagon, with the radii of the axle 
boxes reversed, supposing a very high speed to be used with great 
centrifugal force, 

big. 6a, will tend to keep the axles in true radial lines to the 
curves of the rails,and if on very sharp curves at slow s s the 
traction of the engine and the elevation of the outer rail wilt put 
the axles in right position if the boxes are applied as Fig. 7, 
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Practically the downward pressure of the load will in both cases | 
cause the wheel tyres to hike the path of least friction on the rails. | 
The radial centres of the boxes in Fig. 7 are denoted by the crosses | 
a,b. Centre wheels, with sliding or tixed boxes, may be applied to | 
the wagons or carriages, or fixed boxes may be applied at one end | 
and radial boxes at the other. 

Fig. 9 indicates how inside as well as outside radial axle boxes | 
may be applied, either separately or combined, the wheels being 
either in pairs or groups, either struck from a single centre or from | 
two or more separate centres. Any convenient centre may be used, | 
but a true centre may be found by taking half the distance between | 
the radial axle centre and the central wheels of the frame, which 
will cause the radial wheels to run true on all curves. 

Fig. 10 shows in plan aradial axle box a and wheel 6. The dotted | 
lines c indicate the axle, and d the bearing brass, the axle having a | 
central collar; e, f, are the axle guides of cast metal bolted to the 
horn plates; g, 4, are lips on the box to limit the play. 

Fig. 10a shows the structure of the box in central section. | 

Fig. 11 shows a radial axle box, in which the axle a need not | 
revolve, but is retained in the box by a staple bolt 4, which passes 
down a groove; or nuts may be used at the axle ends. 

Fig. 11 a shows this box in central section. 

Fig. 12 shows part of a wheel a with a tyre b applied without 
tension, so that the wheel may slip round in the tyre to prevent 
undue friction on the rails on curves. The tyre can slide laterally as 
shown at c, c, and is kept from coming off by a flat ring d sprung 
into a groove. The angle flange is shown at e, entering a corre- 
sponding angle of the rail, and not bearing on the flat. The dotted 
lines g indicate the trailing wheels of the engine and train. These 
rails are only applied on steep inclines, unless very heavy trains are 
needed on the level, and the power of much lighter engines is thus 
rendered available without slipping; 4 shows the timber sleeper, 
to which the rails are bolted down. 

Fig. 13 shows part of a wheel a fitted with a revolving tyre 8, 
which is kept on by a circular bar c, fitted into a groove of the tyre c, 
and held by screws d passing through the wheel rim into the bar, 
which is cut into lengths equal to the number of screws; thus the 
tyre can revolve, but will not come off. 

Fig. 14 shows a wheel a with a revolving tyre 4, supported on a 
spring c, the wheel being held in position by afront ribd, and a flat 
ring at the back e ; the spring permits the tyre to flatten and rock 
on the wheel, and it is preferred to use it in the improved engines 
and carriages, especially the former. But apart from the spring the 
* of the tyre round the wheel gives many important advantages. 

‘ig. 15 shows an improved wheel of cast metal, hollow to contain 


| 
| 
! 











site springs are connected together by a radial bar g,g, which 
slides laterally on a curved line across the engine frame between 
two other bars h, h, h, h, which form a dovetail; or double radial 
bars may be applied from the spring ends or from frames. 

And as to the improvements in the mode of feeding liquid fuel to 
locomotive engines, Fig. 16 shows in cross section a portion of a 
locomotive engine A. A close cistern B is also shown in section. 
a shows the level of the oil, which may be of avy kind, but which 
is preferred to be paraffin or coal or shale oil, or what is called rock 
oil, or petroleum. 6 is a pipe by which air is forced in; ¢ is a pipe 
with a cock d, one end 4 | the pipe opening into the bottom of the 
cistern, and the other end pierced with fine holes lying in the fire 
door or in a hollow stay. Round this oil pipe is a second pipe ¢, e, 
of larger diameter, with a cock f, the upper end entering the air 
space above the oil in the cistern. When air pressure is put on the 
cistern, and the cocks d and / are opened, the oil and condensed air 
are thrown on to the hot coals or coke, or other heated surface, beneath 


| what is called the “ baffle plate” g; and if the air bein right propor- 


tion to the gas generated by the heat from the oil,and which can easily 
be adjusted by cocks on the oil tube and the air tube, the result will 
be that the gas will be flashed into flame, which will permeate the 
whole of the fire-box and impinge on its surface, as well as on that 
of the greater part of the fire tubes. And any number of openings 
for the oil may be adjusted, as in the spout of a watering pot, accord- 
ing to the amount of flame required. And a separate vessel may be 
used for condensing the air, worked by the engine power, so as to 
turn it into the fire-box separately from the oil, though it is preferred 
to surround the jets of oil with air from a concentric pipe while 
entering below the bafile plate. And the bottom of the fire-box may 
be a close hearth, like a smith’s forge, if sufficient air be supplied to 
dispense with the air which passes through the fire-bars, and which 
tends to lift the fuel from the grate and blow it through the tubes and 
up the chimney. And the cisterus or tauks for the oil and air may 
be placed on the frame next the sides of the fire-box, with a 
space between, openings being made on the sides to admit the oil 
and air; and granular fuel may be dropped from a hopper in com~- 
bination. 





Ramways in Tat West.—Last week the directors of the Torbay 
and Dartmouth Railway completed that undertaking by opening for 


| traffic that portion of the line extending from Brixham-road to 


Dartmouth. 

Tue New Atasama,—The new ship for Captain Semmes, of the 
Alabama, building on the Continent, and which will probably be 
ready towards the close of August, is reported at over 4,000 tons, 


oil, and dispensing with revolution in the axle boxes, a shows the | and will be protected with solid steel plates, 2}in. thick. She is to 
wheel externally ; 4, internally with the hollow for oil. They are | be called the New Alabama, and will be armed with Armstrong 


bolted together by flanges in the centre. 


guns; she is built for a ram, will be furnished with engines of great 


The framing, flooring, and other portions of the wagon, Fig. 5, as | power, and will possess the means of throwing scalding water on 
well as the buffing and traction, may be provided for in any usual | her opponents. It is intended for her to have the very large com- 


especially useful when steel springs are 


ble to damage from rust, | 
as from salt and alkalies, or other substances, 


} 


manner. This will be a very chore aud useful wagon, end | 
ia 


| 


plement of 1,100 men! Recruits are offered a bounty of £10 each 
on joining, with £5 per month wages, and prize money equal to 
that of her commander, Captain Semmes ; in other words, the prize 


Fig. 8 shows in elevation, and Fig. 8a in half plan, part of four- | money is to be divided pro rata by all on board. Most of th. officers 


wheeled frame to enable the wheels to radiate on curves, though | and crew of the sunken ship will join the New Alabama. 


It is 


not quite truly. The wheels a, d, are coupled together by a frame | intended that he shall commence operations near Boston, Goes 
¢, ¢, like an ordinary “ bog .” and with springs d, resting on shoes | States. Federal ships of war are watching her progress, aud wi 
an 


e, €, on the axle boxes, eld down bya bolt The two oppo- 


dispute her first attempt to go to sea. 
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Tris invention, by James Bullough, of Accrington, relates to 
wide looms used for weaving plain or fancy woollen or other fabrics, 
and is especially adapted to looms having drop boxes, Jacquard 
apparatus, dobbies, or other arrangements used for fancy weaving. 
The object is to stop the loom when the weft breaks or is absent 
sooner than has been heretofore accomplished, and for this purpose 
a weft motion at or near each selvage of the warp is to be employed, 
and, in cases of extreme width, one or more between the selvages. 
At one or both ends of the loom is placed a sliding bar, 
having at the front a lever or catch, which is raised so that 
the slay or batten shall come in contact with it and push the 
bar when a weft breaks or is absent, the said lever or catch 
being connected by a cord, wire, or shaft with the setting-on rod, 
or to a lever operated upon by the weft motion. To the sliding 
bar is attached one end of a strong spring, the other end of which 
is connected to the brake which acts on a separate brake wheel 
fixed to the crank shaft, and the back part of the bar is connected 
toa strap passing over friction studs or rollers, and connected to 
another spring, or in some cases the bar is connected to the spring 
only. Or instead of the sliding bar, a vibrating bar may be used, 
connected at the bottom to a strong spring, and the bar be put in 
motion, when a weft breaks or is absent, by causing acatch, worked 
by the weft motion, to seize the teeth of a catch wheel fixed to the 
crank shaft, the said catch and catch wheel being a modification of, 
and producing the same effect as, the brake and brake wheel. The 
driving pulley or fly wheel is also connected to the crank shaft by a 
clutch box or friction pulley, and the clutch or pulley disconnected 
when a weft breaks or is absent, by causing the setting-on 
rod to act on the lever which works the said clutch or pulley. 
In some looms, where the clutch box is not used, the sliding bar 
acts upon the ordinary brake and fly wheel. When a weft is 
broken or is absent, the lever or catch on the sliding bar is 
raised, and the slay, as it advances, comes in contact with the 
lever or catch, and pushes forwards the bar, and presses the brake 
against the brake wheel, and also tightens the strap on the friction 
studs or rollers, so as to stop the loom before the reed can beat up 
the last pick, or portion of a pick, the springs connected with the 
sliding bar preventing, at the same time, any undue violence or 
concussion; and the same effects are obtained when the vibrating 
~ _ spring are acted upon by means of the catch and catch 
wheel, 

Fig. 1 is a front elevation of a part of a loom to which are applied 
the weft motions, the sliding bar, the brake and brake wheel, the 
friction studs or rollers, and also the clutch box ; Figs. 2 and 3 are 
end elevations of the same, with parts in section ; Figs. 4 and 5 are 
front and end elevations of part of a loom having the vibrating bar 
and the catch and catch wheel employed as a modification of the 
sliding bar and brake and brake wheel ; Fig. 6 is an end view re- 
presenting a mode of enabling the sliding bar and vibrating bar to 
work in conjunction with each other; and Figs. 7, 8, and 9 are 
se views of parts of the improvements drawn to an enlarged 
scale, 

In Figs. 1, 2, 3, 4,and 5, @ represents the end frames of the 
loom ; 8, the crank shaft; c, the tappet shaft ; d, the slay or batten; 
€, the sword arms ; f, the reed; and g, the reed cap. 

In the weft motions each weft feeler is similar to one described in 
the specification of a patent granted to James and John Bullough, 
May 14th, 1861, No. 1225. This weft feeler consists of a thin 
bar or plate, placed in guides at the back of the reed cap and slay, 
and having a projection protruding a short distance from the front 
of the reed. The feeler is made so light that it can be supported by 
the weft, and therefore no stoppage of the loom takes place; but 
when there is a breakage or absence of weft, the feeler descends, 
and puts in action the stopping apparatus. In the figures is shown 
the application of three weft motions, one near each outer selvage of 
the warp, and one in the middle, and each outer feeler moves up 
and down at every other pick, and the middle one at every pick ; 
that they can be supported by the weft, and also be raised for 
allowing the reed to beat up the warp, and the shuttle to pass 
across the race. The bars or plates constituting the weft feelers 
are shown at hk, Figs. 2 and 9, and one detached drawn about 
full size at Fig. 7, and each feeler is connected at the top, 
by a cord i, to the end of a lever k, which is fixed to a shaft /, 
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working in bearings m, and to each shaft is fixed another lever n 
there being as many shafts and two sets of levers as there are 
weft motions. The ends of the levers m are connected by connect- 
ing rods o, to levers p, working on stationary studs. The two end 
| levers p, are mounted with bowls, in contact with tappets g, on the 
tappet shaft c, and the middle lever has a bowl in contact with a 
| tappet on the crank shaft 6, or with double tappets on the tappet 
shaft, and the levers and rods are sufficiently heavy to overbalance 
the levers &, and pull up the cords and feelers when the bowls are in 
contact with the circular parts of the tappets; but when the pro- 
jecting parts of the tappets act upon the bowls the levers p, n, are 
raised, and the front ends of the levers k depressed, so as to slacken 
the cords and allow the feelers to descend by their weight. The 
projections of the end tappets are placed in opposite positions, that 
is, when one is up the other is down, and the projection on the 
middle tappet is placed in an intermediate position, which arrange- 
ment is for the purpose of enabling the feelers to descend at the 
time the weft should be in those places; and as the projections are 
narrow in width, the feelers descend and rise rapidly, and they are 
maintained in their raised positions as long as the bowls on the 
levers are in contact with the circular parts of the tappets. In order 
that the descent of the weft feelers shall lead to the quick stoppage 
of the loom when a weft breaks or is absent, the following mechani- 
cal contrivances are employed:—To the front of the reed capg, 
Figs. 2, 5, and 9, are fixed bearings 7, one opposite each feeler, and 
to each bearing is jointed a double lever, the back or tail part s 
having a slot, through which the feeler passes, and the front part ¢ 
formed to act as a finger; and at the upper part of cach feeler there 
are holes, into one of which is placed a pin, which, when the feeler 
| descends, comes in contact with the tail, and depresses it, and at the 
| Same time raises the finger. At the ends of the breast beam, or on 
| the end frames of the loom, there are bearings which carry a shaft 
| u, Figs. 1, 2, 3, 4, 5, 6,and 9, extending from one end of the loom to 
|the other; and to the shaft are fixed quadrants v, to which are 
| fastened levers w, having bosses loose on the shaft so that the levers 
;can be adjusted and fixed at any required position. To the top of 
| each lever is fixed a stud carrying an arm 2 connected at one end by 
| @ spring y with the boss of the lever, and the other end of the arm is 

recessed us at z. ‘To the stud is fixed a pin, which is acted on by a 

projection b' on the boss c', Fig. 1 which is adjusted and fixed at the 

right position in the boss of the arm, and the positions of 
| the recess and the tip of the finger are such, that when the finger is 

raised and the slay comes forward it shall enter the recess, push 

back the arm by means of the projection and pin, and give motion 
| to the shaft; and as the tip of the finger and the recessed end of 
| the arm move in a curvilinear direction the spring yields and 
allows the arm to vibrate, the recessed end moving horizontally as 
| the lever is b ing perpendicular, and the projection moving 
away from the pin toallow it to do so, or a weight may be employed 
| instead of a spring, and as the weft lies diagonally across the warp, 

the middle or intermediate fingers, or the arms with which they come 
| in coatact, should be made shorter than those at the outer ends of 

the selvage in order to allow time for the slay to advance sufficiently 
to enable the feeler or feelers to come in contact with the weft. 
| Each finger is heavier than the tail part of the lever, and when the 

feeler is raised the tip of the finger falls sufficiently low to pass 
| under the recessed part of the arm, and therefore no action is given 
| to the lever and shaft, and the precise position the finger is allowed 
to fall is regulated by a plate d', Fig. 1, placed above the tail, which 
plate is of such length as to allow the fiuger to be moved according 
to the width of the warp, and the bolts for holding the bearings are 
a through slots in a small frame e! for the same purpose, it 
| being understood that the levers & to which the cords are attached 
| must be shifted to suit the positions of the feelers. It is well 
known that when the weft motions have caused a shaft or slide to 
be put in movement, a means has been procured for giving other 
movements for various purposes, such as shifting the setting-on rod 
out of its detent, and causing the strap to be moved from the fast to 
| the loose pulley, or working a clutch box, or putting the different 

varieties of breaks into action. Thus there may be fixed to the 
shaft w a projection g', Fig. 3, just behind the setting-on rod when 
| it is held in its detent, so that when the shaft is lightly turned the 
projection forces the setting-on rod on its detent and shifts the strap 














from the fast to the loose pulley, or sbifts a clutch out of gear. 
One of the improved arrangements for stopping the loom when a 
weft breaks or is absent before the reed can beat up the last pick or 
portion of a pick, is shown in Figs. 1 and 2, and parts of the same in 
Figs. 8and9. Atone or both ends of the loom a sliding bar A' is 
connected by means of the spring k' to the brake lever /', which acts 
on a separate brake wheel m'. To the back end of the sliding bar 
is connected one end of a strap n', Fig. 8, which passes over 
and under friction rollers o', and is connected at the other 
end to the spring p', fastened at the bottom to the stationary 
bracket g', the said rollers having ratchet wheels r' and catches s', 
so that they can turn in one direction, but not in the other. 
At the front of the bar there is a stud, on which works a lever 
or catch ¢!, connected by the cord, wire, or chain u' with the 
lever z' working on a stud fixed to the end frame, and having 
its tail end formed of a cam shape. At this end of the shaft u 
an arm or lever v' is fixed in such a position that when the arm 
turns downwards it shall depress the tail end and lift the other 
end of the lever z', and thereby raise the lever or catch ¢' on the 
sliding bar. To the front of the slay or batten is fixed a notched 
plate w', so that when the slay or batten comes forward for the reed 
to beat up, the said plate shall come in contact with the catch ¢', 
when it is raised and pushed forwards the sliding bar /', and there- 
by press the brake against the brake wheel, and pull the strap n' 
tightly on the friction rollers o', which rollers are now prevented 
from turning by the catches and ratchet wheels, these operations 
causing such resistance to the forward movement of the slay that it 
stops beiore the last pick or portion of a pick can be beaten up, the 
springs at the same time preventing avy undue violence or concus- 
sion, and also returning the slay and opening the shed to the last 
or broken piece of the pick. The catch ¢, when not raised, is suffi- 
ciently low for the bottom of the notched plate or slay to pass with- 
out contact and allow the bar A! to be stationary. ‘T'o the top of the 
brake lever is connected a spring 2! for pulling the brake off the 
brake wheel when the sliding bar is released, und the spring p' pulls 
the strap x', and turns the rollers in consequence of the catches not 
holding the ratchet wheels, so as to bring the bar to its ordinary 
stationary position ready to be called into action at the next breakage 
or absence of weft. 

The improved vibrating bar and catch, and catch wheel for 
stopping the loom when a weft breaks or is absent before the reed 
can beat up the last pick or portion of a pick, are shown in Figs. 4 
and 5, and the arrangement is intended to be used either singly or 
in combination with the sliding bar and brake motion, and also with 
or without a clutch box. The crank shaft is provided with the 
ordinary fast and loose pulleys, and to the fast pulley a* on the crank 
shaft 6 is attached a catch wheel 4, and place loose on the shaft a 
vibrating bar or lever c*, to the upper part of which is jointed the 
weighted catch d?, and to the bottom, which is formed as a segment, 
is fastened a strap e?, connected to one end of a strong spring /*, 
held at its other end to a bracket fixed to the end of the lvom. To 
the detent plate g, is jointed a bent or lever 4, having its upper part 
connected by a wire or rod k*, to the arm / of a cranked lever 
working on a stationary stud ; and onthe shaft w, which is worked 
by the weft motions, as before described, is fixed a boss and projection 
m? in such a position, that when the shaft is moved by one of the 
fingers on the weft motions the projection sball bring forward the 
bent lever 4, and cause the arm n? of the cranked lever to press the 
cotch d? into the teeth of the catch wheel J*, and thereby cause the 
wheel to give vibrating motion to the bar or lever c*, and stretch 
the strong spring /*, the resistance of which stops the forward move- 
ment of the slay without any shock or concussion before the reed 
can beat up the last pick or portion of a pick, and also turn back 
the crank shaft to past the top centre; and when the slay bas moved 
backwards, and the fingers removed from the arms 2, the shaft 
turns back by the weight of the levers and arms, and moves back 
the projection m?, the bent lever A? then falls backwards and enables 
the weighted end of the arm / to raise the arm n’, and thereby allow 
the weighted end of the catch to remove the catch from the teeth of 
the catch wheel. 

In Fig. 6 is represented a mode of working the sliding bar in 
unison or conjunction with the vibrating bar and catch and catch 
wheel at the same end of the loom. The sliding bar is shown at 7’, 
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the catch or lever jointed to its frout end at s?, the catch wheel at 5, 
the vibrating bar or lever at c?, and the weighted catch at d. And 
in order to raise the catch or lever s*, so that the notched plate on 
the slay shall come in contact with it and push forward the bar, it 
is only necessary to connect the said catch or lever by a cord or 
wire @ with the bent lever A?, because, as the bent lever is pushed 
forwards by the projection m? on the shaft u by means of the weft 
motions, it affords the leverage for raising the said catch or lever s? 
to the required height. To the sliding bar is welded a vertical bar 
or rod u®, to which is attached one end of astrong sprivg v, the 
other end of which is connected to the bottom end of the vibrating 
bar or lever c?. Thus, when the bent lever 4? is pushed forwards 
by the projection m? on the shaft u by the weft motions, it 
enables the catch d? to be depressed into the teeth of the catch 
wheel 4%, and also raises the catch or lever s?, so that the notched 
plate on the slay shall come in contact with it and push the sliding 
bar forwards, and at the same time the catch wheel, by means of the 
catch, turns the vibrating bar backwards, thereby stretching the 
spring at both ends, the effect of which is to cause such resistance to 
the forward movement of the slay and revolving motion of the 
crank as to stop the loom before the reed can beat up the last pick 
or portion of a pick, and also cause the return of the slay and open- 
ing the shed, so that the weaver can more easily put in the shuttle 
and piece up the pick. 


{n some cases, instead of the ordinary fast and loose pulleys on 
the crank shaft, a clutch box is employed, and it is put in and out of 
gear by a lever connected to the setting-on rod, as shown in Figs. 
1, 3,and 6. On the crank shaft } there is a pulley a* connected by a 
strap with a driving shaft, and working loose on the crank: shaft. 
This pulley has at one side a plate or disc containing a hole or recess, 
and on the outside of the pulley there is a clutch plate or disc 4, 
forming part of the boss c%, which has in its periphery a 
circular groove for the bowls or studs-on the fork d* of the 
clutch lever to work in. The boss c* is held to the crank shaft 
by a key or feather, so that it can revolve with it, and at the same 
time be made to move to and fro sideways ; and to the plate J% is 
fixed a knob or projection e*, corresponding with the hole or recess 
in the plate or disc of the pulley, so that when the knob is in the 
hole or recess, the pulley turns the plate 43, and also the crank 
shaft of the loom; but when the knob is out of the recess the pulley 
runs loose, and the crank shaft is stationary. The clutch lever 
works on a stud fixed to the bracket /%, and the part g? is connected 
to the setting-on rod A, the said part being made of hammered or 
tempered steel to act as a spring for pressing the knob ¢* into the 
hole or recess when the setting-on rod is being placed, or has been 
placed, in its detent. Thus, when the setting-on rod is in its detent, 
and the knob or projection e% has entered the hole or recess in the 
plate of the pulley, the clutch plate and pulley both move together, 
and give revolving motion to the crank shaft; but when from any 
cause the setting-on rod is pushed out of its detent, it gives motion 
to the clutch lever, and separates the clutch plate l3 from the plate 
or disc of the pulley, and removes the knob or projection from the 
hole or recess, thereby allowing the pulley to run loose on the crank 
shaft; and as these operations are more quickly performed than 
shifting the strap, when used with the ordinary fast and loose 
pe the moving power is more quickly removed from the crank 
shaft, 


In some cases the sl'd' g bar worked by the weft motions may be 
attached directly to the |: ake without the intervention of the inter- 
mediate spring k', Figs. 2 and 9, but then the friction rollers and 
spring in connection wiih them must be connected with the sliding 
bar, and the brake held sufficiently far from the brake wheel to 
avoid danger from concussion. 


THE LONDON AND NORTH-WESTERN RAILWAY. 


THE continued growth of the railway systems of England and 
France, the immense capitals embarked in them, and the different 
policies adopted with respect to them in the two countries, induce 
us to “ consecrate,” as our neighbours would say, a series of articles 
to what is, in all sober earnestness, a topic of very considerable 
importance. In dealing with the question we shall have to bring 
under notice six great English and six great French networks—viz., 
English: The Lindon and North-Western, the Great Western, the 
North-Eastern, the Midland, the Great Eastern, and the Lancashire 
and Yorkshire. French: The Paris, Lyons, and Mediterranean, 
the Orleans, the Eastern, the Western, the Northern, and the 
Southern. Our review of each undertaking will be brought 
down to the close of 18638, and will be as minute as it can be 
consistently with a due regard to space, and a desire not to “ bore” 
the reader. At the outset it should be observed that the 
Governments of England and France have pursued a radically 
different course with regard to the development of rvilways. 
The English Government has encouraged the “ unrestricted 
competition” system, and has in no case suffered a company 
to divide more than 10 per cent. In France, the Imperial 
régime has massed the whole of the railway undertakings 
of the empire virtually into the hands of six great companies, and 
in hardly any case has a Jine been made without a more or less con- 
siderable subvention from the coffers of the State. Aided by this 
administrative patronage, and benefited, in the first instance, by 
cheap labour and low-; riced land, it is not surprising that the divi- 
dends paid by severa! of the French companies upon their compara- 
tively small amounts of ordinary share capital bave been very 
large ; the Paris, Lyons, and Mediterranean have last year distributed 
15 per cent. upon an old share capital of 214,000,000, while the 
London and North-Western only yielded 54 per cent. upon its 
£25,755,350 of ordinary stock, At first sight, perbaps, the French 
system appears to be infinitely superior from a shareholder's point of 
view, and so, perbaps, it is; but, as we shall have occasion to show 
in the course of these articles, Government patronage and aid is 
attended with some disadvantages and responsibilities, which cloud 
the future with uncertainties and bear injuriously upon the public 
welfare, 

Without, however, unduly anticipating matters, let us commence 
at once to deal with the great English enterprixe, known as the 
London and North-Western Railway, in which, probably, all sec- 
tions of the British public, whether shareholders, debeuture-holders, 
or otherwise, feel a certain legitimate pride. ‘The London and 





North-Western is a proof of the continual change to which railway | 


property is subject, and affords an illustration also of the gradual 
tendency towards amalgamations of interests. Thus this great 
concern was originally known as the London and Birmingham, 
and comprised only 1%2 miles ; now it embraces in its giant arms 
Corlisle, in the north, Holyhead, in the west, and Cambridge, in the 
cost, and at the close of 1863 it had brought 1,209 miles of railway 
under one single administration, In this present month (Aug. 1864) 
the extent of way in operation has risen to 1,255 miles; and there 
seems littlefreason to doubt that, as the process of fusion and extension 
continues, 1874 will wituess at least 2,000 miles of iron road under 


the control of the magnates of Euston-:quare, who now dispose of a | 


revenue in excess of that enjoyed by more than one continental state. 
By the London and North-Western Railway should also be under- 
stood the Bedford and Cambridge, the Birkenhead (partly vested 
also in the Great Western), the Birmingham, Wolverhampton, and 
Stour Valley, the Buckinghamshire, the Cannock Mineral, the 
Couway and Llanrwst, the Kendal and Windermere, the Knighton, 
the Laucaster and Carlisle, the Merthyr, Tredegar, and Abergavenny, 
part of the North Union, the St. George's, part of the Shrewsbury 
aud Hereford, the Shrewsbury and Welchpool, the Shropshire 
Union, the South Leicestershire, the South Staffordshire, the Stock- 
port, Disley, and Whaley-bridge, part of the Tenbury, the 
Warrington and Stockport, the Watford and Rickmansworth, and 
the West London lines. During the past session of Parliament an 
Act was also passed vesting the undertaking of the St. Helen’s Rail- 
way and Canal in the company. The result of the extensions and 
amalgamations which are continually proceeding may be summed 
up briefly in the following statement :—Miles worked December 81, 
1861, 1,054 (918 double and 136 single); December 31, 1862, 1,162 


) ae double and 220 single); and December 31, 1863, 1,209 (984 


ouble and 225 single). ‘The traffic acquired, the working expenses 
incurred, and the profits realised upon this mileage in 1861, 1862, 
and 1863 were as follows :— 


Year. Revenue. Expenses. Profits. 

1861 * £4,754,985 £2,357,212 £2,397,773 
1862 . 4,966,838 o 2,382 440 2,584 398 
1863 ee 5,280,259 oe 2,413,410 2,866,849 


These figures are highly encouraging, inasmuch as, comparing 1863 
with 1861, we arrive at an increase of 11-16 per cent. in the rough 
revenue acquired, while the working expenses, when subjected to 
the same comparison, only show an increase of 2°97 percent. In 
other words, while the ratio of working expenses to receipts was in 
1861 50 per cent., in 1863 it had been reduced to 46 per cent. In 


dividends distributed upon the ordinary stock of the London and 
North-Western proper bave been steadily advancing. Thus, while 
in 1861 the distribution was 4} per cent. upon £25,224,349, in 1862 it 


cated, 54 per cent. upon £25,755,350. In the current year, as 
must have been abundantly evident to every reader of the Times, 





the receipts of the system have been making extraordinary pro- 
gress, having amounted in the six months ending June 30, 1864, to 
£2.596,156, against £2,310,046 in the corresponding six months of 
| 1863; and there appears every probability of a 6 per cent. dividend 
| being secured for the year upon the company’s very large amount 
| of ordinary stock. Including the leased lines and the lines partly 
vested in the company, the capital represented by the London and 
North-Western is close upon £56,000,000 ; but confining ourselves 
to the London and North-western properly so called, we find that 
the total capital raised by shares and loans to December 31, 1861, 
was £37,608 249, while at the close of last year it had risen to 
£38,864,064. It is a special characteristic of London and North- 
Western fivance that the directors have always manfully iusisted 
upon the maintenance of a very large proportion of ordinary stock. 
Thus, of the £38,864,064 raised December 31, 1863, no less 
than £25,755,350 was represented by ordinary stock. The 
amount of preference stock was only £653018, the remain- 
ing £12,455,696 being represented by £2,185,966 of deben- 
ture stock and £10,269,730 of debenture loans. As we have 
already shown, the ordinary stock received 5} per cent. in 1863, 
while 5 per cent. was paid on the preference stock, and 4 per cent. 
upon a portion of the debenture stock (£1,875,136), and 3} per cent. 
upon the remainder. The debenture debt of the company was 
floating, December 31, 1863, at the following rates :—£1.618,591 at 
4} per cent., £1,030,388 at 4} per cent., £7,527,857 at 4 per cent., 
£91,954 at 33 per cent., £240 at 3} per cent., and £700 at 3 per cent. 
The improving credit of the company is shown in the fact that at 
the corresponding date of 1862 the £10,112,775 of debenture debt 
then outstauding bore the following rates of mterest :—£480,550, 
4} per cert.; £2,122,691, 4} per cent, ; £1,103,163, 44 per cent. ; 
£6,291.517, 4 per cent, ; £113 154, 34 per cent. ; £1,000, 32 percent. ; 
and £700, 3 per cent. The4¥ per cent. debentures were thus wholly 
extinguished last year, while the 4} per cent. and 4} per cent deben- 
tures were reduced, and a great addition was made to these floating 
at 4 per cent. 


The results indicated were attained, of course, by sheer hard 
work, the only real means, after all, by which human undertakings 
can be placed in a satisfactory position. Thus, in 1863, the com- 
pany ran 302,662 passenger, and 266,708 goods trains, which accom- 
plished between them an aggregate distance of 17,3: 4138 miles (in 
1862 the corresponding total was 15,745,908 miles). The number 
of passengers conveyed—or rather of tickets issued—last year was 
19,185,751 (against 17,463,527 in 1862). This vast movement of 
human life was divided as follows: — First class, 2,308,727 
passengers, yielding £632,516; second-class, 6 952.775, yielding 
£708,247 ; and third-class, 9,924,249, yielding 4£€26,227. A sum of 
£31,416 was also derived from holders of season tickets; making 
the total passenger receipts of last year £1,999,405. The accessory 
receipts of the passenger trains from parcels, carriages, horses, dogs, 
&c , amounted last year to £223,850, and £142,067 was derived from the 
conveyance of mails, m+king the total quick train receipts of 1863 


£2,365,322 against £2,307,021 in 1862. In the other depart- 
ments of the traffic service, live-stock produced last year 


£160,814, coal, coke, aud minerals, £659,601, and general 
merchandise, £2,(94.522, making the total slow-train receipts 
for the year £2,914.937 against £2,611,138 in 1862. It 
results from these figures thatthe greater portion of the addi- 
tional revenue acquired last year, as compared with 162, proceeded 
from goods, indicating the zradual revival of the productive districts 
traversed by the system from the depressing stagnation which 
charaeterised the latter months of 1862. Of course, the large traffic 
cultivated by the company was not effected without a very larze 
outlay for working expenses. Thus, the amount expended for 
maintenance and renewal of way and works last year was £421,863 ; 
for locomutive power, £672,294 ; for repairs and renewals of carriages 
ard wagons, £180,656 ; for traffic charges (coaching and merchandise) 
£750,752; for rates and taxes, £88,534; for Government duty, 
£71,224: for compensation for personal injuries to passengers, 





£20,000; for compensation for the damage and loss of 
goods, £24,118; for legal and Parliamentary charges, 
£52,905; and for miscellaneous outgoings, £131,064, On 


comparing these figures with those for 1862 we find an increase in 
| the amount expended for maintenance and renewal of way, locomo- 
| tive power, repairs of carriages and wagons, traffic charges, rates 
| and taxes, Government duty, compensation for damage and loss of 
| goods, and legal and Parliamentary charges. The divisions of 
compensation for personal injury and miscellaneous outgoings 
| showed a diminution last year. It is also worthy of remark that, 
| notwithstanding the very large addition made to the number of 
train miles run last year, the charge for locomotive power was only 
£3,345 in excess of the corresponding total for 1862. The rolling 
stock possessed by the company at the close of 1863 comprised 1,095 
| locomotives, 2,058 carriages used for the conveyance of passengers 
only, 1,053 other vehicles attached to passenger trains, 17,543 
wagons of all kinds used for the conveyance of live stock, minerals, 
| and general merchandise, and 1,619 other vehicles; the additions 
| made to the rolling-stock in 1863 amounied to 64 locomotives, 
3 carriages used for the conveyance of passengers only, and 910 
| trucks and other vehicles, 

Such are a few general details with regard to the position of the 
London and North-Western Railway Company in 1863. We ought 
also, perhaps, to add afew particulars with respect to the minor un- 
dertakings, which although not directly amalgamated with the 
company, have yet linked their fortunes with it by leases or other 
arrangements, and the earnings of which are included in the 
general revenue tabulated above. The Bedford and Cambridge had 
raised at the close of 1863 £319,008, and after providing for fixed 
charges, £239,008 of ordinary stock received last year 3] per cent. ; 
| the Birkenhead (vested jointly in th London and North-Western and 
| Great Western) bad raised £2,672,919, and after providing for fixed 
charges, £2,075,821 of ordinary steck rece:ved 3} per cent ; the 
Birmingham, Wolverhampton, and Stour Valiey bad raised 
£760,350 (the whole of this amount was ordinary stock, which 
received 3°416 per ceut.); the Buckinghamshire had raised £1,245,000 
(the whole of this amount was ordinary stock, which received 4 per 
cent.); the Cannock Mineral had raised £145,582, and after providing 
for fixed charges, £108,152 of ordinary stock received 3} per cent. ; 
the Chester and Holyhead had raised 44,670,257, and after providing 
for fixed charges, £2,100,000 of ordinary capital received 2} per 
cent.; the Knighton had raised £73,255, and after providing for 
fixed charges, £51,255 of ordivary stock, received 5 per ceut.; the 
Lancaster and Carlisle had raised £3,004,066, and alter providing 
for fixed charges, £2,420,300 of ordinary stock, received 9} per cent. 
(lucky dogs, these Lancaster and Carlisle shareholders !) ; the Merthyr, 
‘Tredegar, and Abergavenny bad raised £220,974 and after providing 
for fixed charges, £170,874 received 5 per cent. ; the North Union (on 
lease to the London and North-Western, and Lancashire and York- 
shire jointly) had raised £1,143,242, and after providing for fixed 
charges, £739,201 received 5°80 per cent.; the Shrewsbury and 





was 4§ per cent. upon £25,296,921, and in 1863, as previously indi- | 





the presence of this gratifying result it is not surprising that the | 





Hereford, on lease to the London and North-Western, Great- Western, 
and West Midland jointly, had raised £832,128, and after providing 
for fixed charges, £53,195 of ordinary stock received 6 per cent. and 
£6,753 4% per cent.; the Shrewsbury and Welshpool had raised 
£245,050, and after providing for fixed charges, £161,451 received 
4% per cent. ; the Shropshire Union had raised £3,025,251, and after 
providing for fixed charges, £1,304,953 of ordinary stock received 
2°5625 per cent.; the South Leicestershire had raised £205,226, and 
after providing for fixed charges, £42,100 of ordinary stock, received 
4 per cent. ; the South Staffordshire had raised £2,412,439, and after 
providing fixed charges, £944,935 of ordinary stock, received 4} per 
cent.; the Stockport, Disley, aud Whaleybridge had raised £376,465, 
and after providing for fixed charges, £135,620 of ordinary stock, 
received 3°60 per cent., and £105,000 3375 per cent. ; the Tenbury 
had raised £3%,750, and after providing for fixed charges, £24,370 
of ordinary stock, received 2 per ceut.; and the Watford and 
Rickmansworth had raised £44,420 (nothing seems to have 
been paid upon the ordinary stock). Our list is not quite complete, 
we believe, but, after allowing for the proportionate burdens which 
have te be sustained by the Great Western, Lancashire and 
Yorkshire, and West Midland, in respect to some of the undertakings 
indicated, our recapitulation represents a capital of £16,981,345, 
upon which the London and North-Western at the close of last 
year was expected to provide interest to a greater or less extent. 
Adding this total to the £38,864,(64 of London and North-Western 
capital, properly so called, we arrive at an aggregate of £55,845,409 
as the capital of the general undertakings at the close of last year. 
As our list of minor undertakings was vot quite complete, we may 
safely place the total capital en chiffres ronds at between £56,000,000 
and £57,000,000. This vast amount is divided between 40,000 and 
50,000 share and debenture holders, and, therefore, the modest line 
of small type devoted in the Times every Thursday and Saturday 
to the eainings of the system really affects a very large class of 
persons. Spite of «ll past mistakes, spite of the inadequate return 
still obtained upon the ordinary stock of some of the affiliated lines, 
we cannot but regard the London and North-Western Railway as a 
very noble undertaking. 





Mw Waters Raitway —The Board of Trade inspector (Colonel 
Yollaud) went over this line on Monday. Immediately on receipt 
of his certificate, the railway will be opened for public traffic. The 
Mid Wales forms a junction with the Cambrian lives at Llanidloes, 
with the Brecon and Merthyr at Talylyn, and with the Hereford, 
Hay, and Brecon at ‘bree Cocks, thus bringing the Mid Wales 
counties into direct communication with the great railways of the 
country. 

Narrow Gavce Raitway Exrenston. — The directors of the 
Launceston, Bodmin, and Wadebridge Railway Company having 
been in Communication with the committee appointed at the public 
meeting heid at St. Columb on the 28th ult, the directors have 
agreed to take steps for promoting a line of railway from the 
Bodmin and Wadebridge Railway to Truro, there to join the 
Falmouth and Penzance Railways. The St. Columb committee have 
resolved to co-operate with aud assist the directors in this object to 
the full extent of their power. ‘Ihe directors have given iustructions 
to their solicitors to take the necessary steps for proceeding next 
session with the bill for an extension, and thus, it is hoped, Corn- 
wall will soun see a complete system of narrow gauge railway 
through its northern and central districts.— Western Morning News. 

InpusTRiaL Exnipitions. — Last evening a meeting was held in 
Amwell-street echoul-rocws, Clerkenwell, for the purpose of pro- 
moting an industrial exhibition similar to that held last winter in 
Lambeth, for the large and important industrial district comprised 
ip that portion of North London, covered by Clerkenwell, Islington, 
St. Luke’s, Hoxton, Hoiborn, and St. Pancras. Mr. ‘i homas Wink- 
worth, member of the Society of Arts, occupied the chair, and after 
giving a short history of the exhibitions held in this country under 
the auspices of the society, with the late Prince Consort at its head, 
went on to say that in those exhibitions the skilled artisan was to a 
great extent practically ignored, iuasmuch as the persons invited to 
exhibit were generaliy employers of labour, and uot workmen. 
Hence the masters took the lion’s share of the honour; but then 
they found the capital and ran the risk, As there was a seeming 
uniairness in this, the Suciety of Arts determined to follow out its 
original idea of encouraging tLe talent of the workman, and offered 
prizes to artisans willing to compete in various important branches 
of skilled industry. The immediate result of this encouragement 
was the Lambeth Exhibition, which he hoped to see repeated in 
North London. After other remarks, wade for the encouragement 
of the intending exhibitors, explanations of the details of the 
proposed exhibition were given by the hon. secretary, Mr. Watts, 
by Mr. Harvey, and other gentlemen. The exhibition is to beheld 
next month in the Islington Agricultural Hall, and the exhibitors 
are to be working men and women and small masters. Resolu- 
tions approving the exhibition were agreed to, and the meeting 
separated, 

{\evHAM Dockyarp.—One of the most importantsubjectsofinquiry 
brought under the consideration of the Lords of the Admiralty during 
their official visit to Plymouth last week wasthat which relates tothe 
dock accominodation at Devonpurtandat Keyham. In Devonport yard 
there are four docks—viz.,the basin dock, 266ft. long, now occupied by 
the Caledonia, 35ft. ; the new long dock (formerly two, one inside the 
other), 415ft. 6in. long by 73{t. broad, the longest at Plymouth, and 
which was occupied in June by the Black Prince; No. 3 dock, 
209ft. Gin. long ; and No. 4, 263it. 4in. long. Nos. 3 and 4 are the 
docks which will probably be lengthened to suit ships of modern 
construction. In Keybam yard there are three docks,—No. 1, now 
occupied by the Zealous, 277/{t. by 9uft. 8in., made just long enough 
about five years since to receive the Himalaya with her rudder 
placed on one side; No. z duck, now occupied by the Megera, 
281ft. 9in., by 92ft.; and No. 3, or the Queen’s dock, 94ft. 
broad (the first ship received being her Majesty’s ship Queen), 
lately lengthened to 384ft. When the channel squadron was at 
Plymouth in June, No. 1 dock received the Edgar, No. 2 the Royal 
Oak, and No. 3 the Warrior. By the report of the select committee 
it appears that some of the witnesses think that two additional first- 
class docks are required here; others think three. he difficulty of 
deciding whether there should be two or three bears no relation to 
the difficulty of determining the length, breadth, and position of the 
docks, so as, if possible, to anticipate the size and requirements of 
the future navy of Great Britain. The south basin, 7 acres 
32 perches, has, during the last year, been deepened 6ft.; it is now 
25{t. deep, but it can be filled by pumping to 28it. ‘The north basin, 
5 acres, is being enlarged in a northerly direction to, say, 10 acres. 
The side of the northern boundary ‘wall next the basin will 
be finished with wrought stone, water-tight; the side to the 
north, distant 60ft., is faced with the rough stone from the buildings 
of the old gunpowder magazine. There is some discussion about 
the possibility of placing ove dock inside the other, as in some of 
the Russian arseuals, by which mode the level of the platform 
of the inner dock is considerably higher than that of the outer. 
Then there is a difference of opinion as to whether the docks should 
run north and south, parallel with the Hamoaze, or at right angles 
with that bartour, like those already constructed inside the basins 
both at Devonport and Keyham. it is to be hoped that, in this 
case, the longest dock will be placed immediately opposite the 
entrance from the sea, and not like the Queen’s Dock im Keyham 
basin, the entrance to which is diagonal trom the lock; and itis 
further suggested that the entrance to the new basinshould, if poss!- 
ble, not be at right angles with the stream outside. In order partly 
to remedy this defect, it has been recently necessary to erect & 
diagonal jetty outside the comparatively new entrance to the south 
basin of Keybam steamyard. From what transpired during the 
visit of the board to Plymouth there appears to be no present inten- 
tion to build iron ships there. It is more probable that Pembroke 
dockyard, which is so near the iron and coal districts, may be on 
verted for that purpose, and that at Keyham increased facilities wil 
be given to fit ships out after they are constructed—a duty for whic 
that yard appears, by the report of the select committee, to be ad- 
mirably adapted. 
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THE PACKINGS OF WATERWORKS AND 
MINING PUMPS. 

Tue packings and forms of the joints, valves, and buckets of 
pumps approximate more closely than is the case with other copy- 
ings of nature with the valves used in the different parts of the 
animal frame. The circulation of the blood of a large animal 
affords, in its general principles and details, the system upon which 
the waterworks and drainage of a large city should be conducted. 
As far as it has Jain within human understanding and power of 
execution the ideas of nature have been copied. We have, indeed, 
seen an ingenious pump, imitating, as closely as possible, the motion 
of the four valves of the human heart. But it is needless to say 
that no valve has been invented to equal in efficiency the different 
admirable organic arrangements for similar purposes. More inter- 
esting, however, to many than a comparison between the valves of 
nature’s invention is the fact that a large amount of capital is con- 
sumed in the construction and keeping in order of the packings of 
large pumps. A brief review of some of these details will thus be 
interesting, and we may acquire one or two of the lessons that are 
always taught by comparisons of this kind, Some years.ago it 
was our lot, more than once, to go up and down a certain minin; 
shaft (in a well-known district of Eastern Europe), provided wit 
the most antiquated set of pumps that can be imagined. Some of 
the suction pipes were of wood, but the pump barrels were of cast 
iron. The barrels, placed two and two in the pit, and in stages one 
above another, were necessarily, the saga being all draw lifts, 
only some 24ft. or 26ft. from each other. In a shaft nearly 200ft. 
deep this, of course, made up a goodly number of pumps. It need 
scarcely be said that, with a good deal of water in the mine, all 
these leather buckets and clack valves were most difficult and 
expensive to keep in order. The quickness with which the buckets 
wore away, the difficulty in replacing them and the clacks, the fact 
that the stoppage of one of the set of pumps necessitated that of all 
the rest, the great amount of frictional and other resistances, the 
great losses in various ways caused in making repairs, at last 
resulted in the ruin of the undertaking and of the proprietors. The 
concern was literally out of joint, and there could only be hope in 
such a case if but little water had been in the mine. The contrary 
was the fact, and with the results we have mentioned. In draining 
a mine a double loss of effect is caused by any stoppage. You 
have or you wish to drain the pit within a certain time. Suppose 
you stop one hour for repairs: in the first place, you lose an hour's 
time—you have to pump one additional hour longer before the pit 
is drained. In the meantime the underground feeders of the sump 
are at work, and are conducting a certain amount of additional 
water again into the sump. This also has to be pumped out before 
access can be gained to the workings; so that it may be fairly 
maintained that, in draining a mine, a stoppage costs double as 
much as a stoppage does during any other operation. Delays 
in this case act like the buckets of the Danaidw, and a repetition 
will speedily lay dry the purse of the proprietor, if not the flooded 
workings. 

The joints of steam or water prime movers, or those of hydraulic 
machines, such as pumps and hydraulic presses, may be divided 
into two main kinds—those in which the surfaces are fixed, and 
those in which the surfaces are movable. The joints of steam or 
water pipes, steam covers, and clack doors, are of the first class. 
The joints produced by rivetting also come under this classifica- 
tion. Movable joints, or those in which the surfaces have to be 
kept tight while in motion, are the pistons of steam and water 
engines, the buckets and plungers of pumps and hydraulic presses. 
Stuffing boxes are, of course, used for both the fluid and the liquid, 
and the relative positions of the parts of this kind of joint are just 
the reverse to that of a solid cylinder working in a hollow cylinder. 
The slide valve of the steam engine finds its counterpart in the 
clack valve of the pump. The piston for engines and the stuffing 
box, kept tight by the pressure of the fluid itself, finds its couater- 
part in the self-tightening bucket of pumps and hydraulic presses 
and the self-adjusting collar. There can be no doubt that, pressure 
for pressure, and surface for surface, a water joint is very much 
more difficult to keep tight than a steam joint. The heat of the 
steam expands the substances, bringing them closer together, and 
this action takes place more especially in metals. Capillary attrac- 
tion for water produces a similar expanding effect on some of the 
organic substances used for water joints, but capillary attraction 
also searches out the joints, and, if backed by very high pressures, 
almost the only remedy is to keep the movable joint tight by means 
of the pressure of the water itself. In this necessity is to be found 
the origin of the elegant self-adjusting hydraulic press collar, for 
the plungers and rods of hydraulic presses. In substance, this 
cupped leather ring is a reversed form of the self-tightening bucket, 
used for centuries. In both these cases, as the surfaces are kept 
tight by the pressure of the water, the pressure on them naturally 
increases with the pressure of the water, and the friction—always 
between solids in the ratio of the pressure—of course proportionately 
increases at the same time, 

The most important of all the movable joints in a pump are, of 
course, the clack valves, whether fixed inside the clack pieces or 
moving up and down in the bucket of the “draw lift.” Much in- 
genuity has already been lavished on the smaller forms of clack 
valves, but there are not many ry oy to choose from for large 
pumps, and several points have to considered in making the 
choice. As clacks have often to be repaired and changed, it is 
necessary that, in collieries and out-of-the-way districts the simplest 
forms should be chosen. The nature of the water—whether corro- 
sive or not, whether dirty and carrying substances with it, or the 
contrary—has to be considered. Gun metal must be generally 
employed with corrosive water; and when the water is dirty and 
full of bits of wood or coal, it is necessary to choose a form of clack 
that will pot easily stick if a bit of matter gets between the seating 
and the valve. The speed at which the engine is intended to work 
must also be taken into t, as the ion produced by the 
high column of water in the pipes is very great, especially with 
valves that open and close suddenly. 

The most useful and generally known clack is the butterfly clack 
valve—so called because its motion resembles the flapping of the 








wiogs of a butterfly. A separate casting, in the form of the frustrum 
of a hollow cone, is divided in two by a cross piece. The clacks 
themselves consist of a round disc of thick leather, which covers 


nearly the whole of this conical box. On this leather disc are 
rivetted four segments of iron plate, the two larger ones on the top 
side, and two smaller ones on the bottom side. The disc is then 
fixed to the seating by means of bolts and a cross bar. The disc 
thus forms two clacks, one each side, the edges of which lie tight on 
the seating, while the leather acts as a hinge in the middle. The 
clacks for the working buckets are made in the same way, and the 
body of the barrel is, indeed, often cast from the same pattern as the 
movable seating for the clack. Rings of thick leather, in about 
three plies, have, however, to be adjusted on the outside, and they 
are often fixed by means of a tapered ring of spring steel at the 
bottom. The diameter of this ring is generally about a quarter of 
an inch less than the inside diameter of the working barrel. It is 
not, perbaps, generally known that the durability of the leather used 
for clacks and buckets is much increased by steeping it for a fort- 
night or so in urine. The leather chosen should be from that half 
of the hide which corresponds with the back of the animal—that 
from the belly is always weaker and thinner. When a working 
barrel is much worn, if the bucket leathers be sprigged with copper 
or wooden sprigs, like those in American boot-soles, the leakage is 
thus very much prevented. The great advantage of the butterfly 
clack is that it is not so liable to stick through bits of wood and 
similar matters conducted up the pipes with the stream of water. 
This is the reason that these clacks are so largely used in collieries; 
but, as a rule, clacks with metallic hinges, or solid equilibrium double- 
beat valves of metal, are used in the waterworks of London and Paris. 
The water in these cases is clear, and great adjustability is not so much 
required. In an excellent account, by Mr. William Howe, of the 
pit work at Clay Cross Colliery, lately published in the P: i ee 
of the Institution of Mechanical Engineers, he describes the clac: 


there used, and they slightly differ from those of the general kind. 
| These clacks vibrate like butterflies, but they are made of brass, 
with wrought-iron lids, faced with leather, working on a pin which 
acts as the hinge. “ The hole through which the hinge-pin es 
in the clack is slightly oblong vertically, allowing the clack falls to 
lift vertically about one-eighth of an iné hey open. The hinge- 
pin is kept inits place by the clack door, afi when the door is removed 
the pin can be drawn out and the clack lid&phanged in a few seconds.” 
The bucket clack is made in the same Way, and the barrel packing 
is similar to that we have described abp¥e, Notwithstanding the 
leather facings, these clacks would work With a considerable amount 
of concussion if the engine were workedj@t a quick speed. Double- 
beat, or equilibrium, valves would be p erable in such a case, if 
they were not so liable to be injured By the dirt and sand mixed 
with the water of collieries. With ry dirty water single-beat 
valves are themselves liable to the objéetion that an accumulation 
of refuse takes place between the two Ayes or wings of the butter- 
fly, as the currents of water run on @&ch side of the hinge. The 
most destructive agency aff “the duration of water valves of 
all kinds are the shocks produced by the alternating motion of the 
water. This will be felt in to the speed of the piston, 
the transverse section of the body of the pump, the height of the 
column of water that is lifted, and the surface of the valves. We 
here see the great value of a slow speed of piston, and of a large 
area of the passages, so that, ceteris paribus, the clacks should 
taken as large as ible. The valves giving the largest area of 
opening with the least shock are undoubtedly double-beat or equili- 
brium valves, also largely used in steam-engine work. This valve 
is well known. Its shape could scarcely be described without a 
drawing, but its general idea is that of a cylinder, open at both ends 
and sliding on a fixed piston and rod. The movable cylinder 
covers the hole for the inlet of the water or steam, and the piston 
prevents any passage of the fluid until the cylinder be raised and 
its edge leaves the bottom of the box. It is evident that the 
cylinder is in equilibrio, and can thus be easily raised. The two 
seatings in the actual valve of course require very accurate work- 
manship, but this is compensated by the small force required in 
obtaining a very large area of passage. Large pump valves, con- 
sisting of a great number of ball valves and cages arranged in stages 
one above another, are sometimes used, and, we believe, with good 
results. A patent bas been recently taken for the application to 
large pump valves of another kind of small valves—we mean those 
consisting of round rings of india-rubber which extend and collapse, 
thus opening and closing the water-ways. Much success, however, 
does not generally appear to have been met in the application of 
either india-rubber or gutta-percha to the packings of pumps. The 
great weight of the column of water presses these substances against 
the seatings, and cuts them to apes It would be an interesting 
experiment to form a bucket of a ply of leather for the outside, 
backed with one of india-rubber, and another of gutta-percha. 
But the immense interests involved in the safe and continuous 
working of the pumps of waterworks and collieries render these 
situations very unfavourable for attempting experiments. The joint 
of the plungers of force pumps are formed with a large gland, 
— with plaited and greased hempen gasket, firmly screwed 
own. 

An excellent joint for the pipes is made by placing a wrought 
iron ring a quarter or one-eighth of an inch thick between the 
flanges. ‘he rings are wrapped round with stout flannel, and are 
then soaked in hot wood tar, ‘The strips of flannel are 2hin. broad, 
wrapped tightly in and out of the ring, and so as always to afford a 
double thickness of flannel. This packing adjusts itself admirably 
to any irregularities, but it is clear that the joints are best if the 
faces of the flanges be turned up, and also if the wrought iron rings 
themselves be turned up. The flannel should, of course, be taken 
off and rewrapped, and again dipped in tar if any joint like this has 
to be broken. A gvod remedy for any partial leakage of these 
joiats cin be afforded by driving small wedges of soft dry wood 
from the outside of the flange. Similar joints are used at Clay 
Cross, “ but the end of each pipe is recessed one inch into the end 
of the next, and the bearing faces are faced in the lathe.” Mr. 
Howe states that “this is found to make a perfectly water-tight 
joint, the tarred flannel becoming squeezed up with the spigot and 
socket joint when the bolts are screwed up.” The joints for the 
square doors of the clack pieces are also, doubtless, made in the same 
way, although it is not so stated by Mr. Howe. In several parts of 
Germany we have known gutta-percha rings to be used for the 
os and rings made of thin leather are also sometimes applied. 

ulcanised india-rubber rings have also been adopted, and the 
thickness employed was about three-sixteenths, let into a socket on 
the face of the flange of one pipe, fitting into a prominence on the 
face of the flange of the opposite pipe. ‘Thin rings, little more than 
one-thirty-second full, will do when the flanges are turned up, but 
the thickness must be increased up to one-quarter if the surfaces 
are rough. Thin copper rings are also used, while the faces of the 
flanges themselves are turned up and furnished with a set of small 
concentric grooves. A cement of red lead and vil is sometimes 
placed between the surfaces. It is scarcely peaery to state that, 
when the flanges are faced up in’ the lathe accurately and at right 
angies to the longitudinal axis of the pipes, the joints are very 
easy to make and to keep, some red lead cement between the joints 
being often sufficient, particularly for short heights. 

In these things, as well as in most other departments of engi- 
neering, we meet with the usual great difference of opinion, result- 
ing in the usual difference of practice. One man uses one plan 
and loudly recommends it; another uses another plan to meet 
apparently exactly similar circumstances; a third employs a third 
arrangement, and so on, almost ad infinitum. One naturally asks, 
who is right, and who is wrong, and where is the truth? These 
differences in practice are of course partly accounted for by differ- 
ing circumstances, but not entirely so. The fact is that an enormous 
amount of technical empiricism is current, and the methods of 
judging of mechanical details are not in the slightest way reduced 
to principles. For fear of an imputation of sordid motives, the 
relative prices of work, of different arrangements, of their repairs 
and management, are not sufficiently taken into account. Riter 
all, the money test is the true and only test of the relative values of 
two mechanical arrangements, equally well—or nearly equally well 
—adapted to the given circumstances. We may say that the loco- 
motive drags the train, that the pistons drive the locomotive, and 
that the propelling steam is itself set in motion by the fire in the 
grate, while we may go so far back as to trace the resurrection of 
antediluvian sunbeams in the fire. In reality, however, it is the 
money of the travellers or of the shareholders that places the coal 
in the grate, and in the same way the relative value of two 
mechanical arrangements is to be truly deduced from its producing 


power.— Building News. 


Tue Sueepsrice Inonworks.—The Sheepbridge Ironworks, in 
Derbyshire, the property of Mesers. Hankey and Fowler (the latter 
being the eminent engineer of Queeu-street-square, Westminster), 
are about to be turned over to a public company, with a capital of 
£500,000. 

Tue Frst Tetecraps in Catna.—It is in contemplation to lay 
down a line of telegraph between Shanghai and Woo-sung. The 
local native authorities have accorded their permission, and the en- 
terprise will, we understand, when complete, be in some way con- 
nected with a Chinese office, The advantage which must accrue 
from the construction of the telegraphic line are manifold. Vessels 
will be instantly reported to Shanghai so soon as they come in sight 
at Woo-sung. Vessels which may accidentally run ashore will not 
be left longer in a perilous position than may be necessary to trans- 
mit a message to Shanghai, and send a tug to the rescue. It will, 
moreover, prove a step towards establishing a line up the Yangtsze 
to the North, and eventually to Hong Kong. The sharpend of the 
wedge having once been inserted the rest will naturally and easily 
follow. Railways and telegraph lines generally follow one another. 
We may, therefore, expect to see a railroad opened within a few 




















years, and then the subjugation of China by Euro civilisation 
will bean accomplished bh Lake and China Pelegraph. 





LETTERS TO THE EDITOR. 
(We do net hold ourselves aa the opinions of our 





LENOIR’S GAS ENGINE. 


Sir,—If Mr. Birckel will turn to his letter in your paper of the 
22nd ult., he will, doubtless, be much surprised at the positive and 
unqualified manner he then spoke of the economy of turbines over 
gas engines, compared with the very mild and qualified tones of his 
last letter to you. This change is satisfactory, as it shows that the 
statements I made in former letters are correct. He, however, now 
says that I have over estimated the cost of water when used for 
manufacturing Laer and that “at Glasgow last week it was 
sold as low as per 1,000 gallons.” As my estimate was founded 
ou 7d. per 1,000 gallons, I cannot see what he means by saying I 
had charged it at too high a price, as he bimself puts it down at 1d. 
per 1,000 gallons more than I did. ‘At Manchester,” he goes on 
to say, “it can be had cheaper still than 8d.” Why does he not tell 
us what that lower price is ? 

He also tells us that, in consequence of the future scarcity of coal, 
he anticipates a rise in the price of gas, and that he also hopes for a 
fall in the price of water. If the cost of coal is increased the 
“eee of pumping water will also be increased pro tanto. 

ir. Birckel says he considers the gas engine most “ ingenious, 
and full of merits.” His only objection to it is solely on the ground 
of the quantity of coal (not the expense) required to work it. This 
is taking a “contracted view” with a vengeance, and holds good 
equally if we compare steam with horse power, or lighting by gas 
instead of candles. In spite, therefore, of Mr. Birckel’s tender 
sympathy for our coal fields, I apprehend any one requiring power 
will study its cost, nor will decline to employ the cheapest motive 
power for the sake of future generations, and to prevent the rapid 
exhaustion of our coal fields. If such a person could be found, his 
proper place would be the inside of a lunatic asylum, or in the 
custody of his friends. Joun Prncuseck, 

ing Ironworks, Aug. 16, 1864. 





THE “ TIMES” AND PATENTS, 

Sir,—My ordinary reason for silence on the subject of the policy 
of patents as a social question is that, being a patent agent, end 
be supposed to be too much interested in their support to be capable 
of forming an impartial judgment on the subject. 

But eae it is unwise to be too much influenced by this con- 
sideration just now, when such a paper as the Times is repeating 
the publication of articles in denunciation of patents. 

Referring to the article of Monday last, it may be remarked that 
the arguments contained in it were not of such forca as to be very 
damaging to patents, especially when balanced by those contained 
in Mr. Pontifex’s letter, which was admitted to be “able and 
temperate.” 

1 propose at present to notice the following summary of the argu- 
ment in the article referred to; ‘* The real question at issue is, why 
should the State go out of the way to invite mechanical and che- 
mical inventors to wake a bargain with it? What are the considera- 
tions which warrant this unusual action? In whose interest should 
it be maintained ? Is it to the advantage of inventors themselves, 
or of the capitalists who work their inventions, or of the public at 
large, that the right of exclusive use should be given to the man 
who registers adiscovery? We believe that on examiuation no one 
of these classes will be found to be benefitted by the patent laws, 
and if this conclusion be correct the laws are at once condemned.” 

Now I admit that “if this conclusion be correct,” the consequenve 
here stated must follow. But I altogether deny its correctness as 
regards the interests of the public, to which I shall confine my 
attention. In illustration of this point I may refer to an analogy 
which will be easily understood. It surely would be for the public 
benefit if a large quantity of waste land were reclaimed and culti- 
vated by the efforts and at the (pen of private individuals, But 
who would think of employing his capital and bestowing his labour 
on such an object unless he had at least a tenure of some years 
secured to him so as to enable him eventually to make a proft by 
the transaction ? 

And just so is it with a perfected invention. If a practical inventor 
were not upheld by the consideration of a prospective reward, he 
would not be likely to go on making a series of costly experiments 
for the sake of determining the most useful form in which to pre- 
sent his invention to the notice of the public. Why should he take 
upon him this burden, in order that other persons might derive 
benefit from his labours? 

Then the class of inventions requiring development by experiment 
would not be supplied tothe public, at any rate in a perfected form ; 
because it is not reasonable to suppose that, as a rule, they could be 
brought into such form without the aid of patient and persevering 
experiment. I believe the real advantage to the public lies, in their 
receiving the results of an invention in a form the most convenient 
for use, made ready to their hand, And how can they expect to 
receive this advantage, unless they are willing to pay the market 
price for it? The public are protected against unreasonable charges 
by the free competition which prevails in trade; and a patentee is 
soon convinced of the folly of attempting to impose such charges, 
by the loss of his business in the race with his competitors. 

Every practical man knows how much difference there is between 
a first idea of an invention and the ultimate form which is deter- 
mined by careful experiment ; and if only such first idea were given 
to the public there is great doubt whether they could make any 
available use of it. In the present condition of the manufactures of 
this country it is most important that their steady improvement, by 
the aid of judicious and properly conducted experiments in all de- 
partments, should be encouraged. In a former period of their his- 
tory this may not have been of such consequence, because their 
defects may have been more palpable and the remedies more obvious, 
but now it requires a more intimate knowledge of details and pro- 
portions to enablea man to produce real improvement in a manufac- 
ture, and hence the need of continued experiment. 

On the foregoing, and other grounds not convenient to meution at 
resent, when asked, In whose interest should patents be maintained ? 

answer, in the interest of the public. 
1LL14M Spence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, London, W.C., 
17th August, 1864. 





OreRaATIONs NEAR Rocuester.—On Monday the Royal Engineer 
forces at Chatham garrison were employed in extensive engineering 
operations for the destruction of a large cliff, composed of chalk, earth 
and stones, at Cuxton, near Rochester. For about six weeks t 
a portion of the Royal Engineers have been encamped in the ace 
bourhood, and have been daily es, under the direction of 
Lieut. Fraser, in sinking the shafts, driving the galleries, and in 
other operations required before the cliff could be destroyed. For this 
purpose four shafts were sunk in various parts of the cliff, the depth 
of the lowest being 62ft., while the base of each communicated 
with galleries in which were deposited the four charges of powder, 
containing, in the aggregate, between 5,000 !b. and 6,000 lb. weight. 
The number of smaller charges was 54, each consisting of 100 lb. of 
powder. The necessary operations of “tamping,” &c., having been 
completed, arrangements were made for igniting the charges, which 
was effected by means of a current of electricity from the voltaic 
battery, each charge being fired simultaneously. The whole of the 
operations were under the charge of Captain Parsons, while the 
general arrangements were carried out by Colonel Lovell, O.B., and 
Colonel Scott. Everything being completed, the bugle sounded the 
order to “ fire,” and the batteries having been brought into use the 
charges were ignited instantaneously. The huge cliffs then — 
out with a dull roar, and the e1itire mass was thrown down. The 
quantity of chalk and flint detached by the explosion was calculated 
«. 1,000,000 cubic yards. 
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CLARK AND BATHO’S MACHINERY FOR ROLLING ROADS. 











§ 


Tus invention is by Messrs, W. Clark, of Calcutta, and W. F. 
Batho, of Birmingham. They make a machine or apparatus in the 
form of an ordinary perambulator, the front roller or wheel being of 
such a widtli as to cover the ground between the two hind rollers or 
wheels. In order to facilitate the turning of the machine, they form 
the front roller or wheel of three separate parts, each working loose 
on the axle, the centre part being somewhat larger in diameter than 
the two outer partsand working on a portion of the axle eccentric 
with those portions on which work the two cuter parts of the 
roller. 

The steering apparatus, of which the front roller forms part, con- 
sists of a horizontal ring or turntable which encircles the three parts 
of the roller and carries the axle bearings, the said table being free to 
revolve on antifriction bowls placed so as to support the vertical 
weight and resist the lateral thrust. Suitable gearing is employed 
for enabling the steerer to turn the turntable and front roller, and 
to render this operation as easy as possible, the front axle is turned 
partly round by means of a worm and worm wheel, so that the 
eccentric portion of the axle shall raise or relieve the two outer parts 
of the front roller from contact with the ground and ee the weight 
of the front end of the machine on the central part of the said roller. 
The hind rollers or wheels have separate axles and are each in two 
parts, the inside parts serve as driving wheels and are larger in 
diameter than the outside parts, and each inside part works upon an 
eccentric portion of its corresponding axle, and for raising the out- 
side‘parts from the ground when required worms and worm wheels 
are employed similar to those for raising the outside parts of the 
front roller. A steam engine and boiler are on the framework or 
platform supported by the axles, and the boiler may be vertical and 
multitubular, and the engine should have at least two cylinders, the 
machine being driven by link or pitch chains direct from the crank 
shaft of the engine, or, if more power is desired, toothed gearing 
may be added. 

It is evident that this machine may be used, firstly, as a steam 
roller for rolling Macadamised or other roads ; secondly, as a traction 
engine, if the outer parts of tbe rollers are raised in order to throw 
the weight on the central part of the front roller and on the inside 
s of the back rollers; and, thirdly, as a stationary steam engine 
by disengaging the chain or chains from the driving wheels. 

Fig. 1 is a Jongitudinal elevation, and Fig. 2 a plan, with part in 
section, of the improved machinery or apparatus with the outer parts 
be the rollers in their lowest position for rolling roads and other 
places, 

a represents the outer parts, and 6 the central part of the front 
roller; c, the turntable, which carries the bearings of the front axle; 
d, the parts of the axle on which the outer parts a of the roller re- 
volve ; ¢ the eccentric part of the axle on which the central part } 
revolves; f, the steering gear, which consists of a segment of a 
toothed wheel attached to the turntable, and is actuated by a pinion 








worm and worm wheel ; and the driving hand g of the gear is placed 
so as to be under the perfect control of the steerer; 4 is a segment 
of a worm wheel }:eyed on to the front axle and geared into a worm 
on a vertical sbaft having at the top a worm wheel i gearing into 
the worm & cc nuected toa handle /, also under the control of the steerer 
for the purpose of raising or lowering the outer parts of the front 
roller. The hind wheels or rollers consist each of the two parts m, 
n, the outer parts working on the portion o of the axle, and the inside 
rts m on the eccentric portions p, and the outer parts are raised or 
owered by means of toothed or worm segments and worms and 
worm wherls, similar to that employed for the front roller. Thus, 
when all the parts of the rollers are in their lowest positions, they are 
suitable for rolling roads or other places, and when the machine has 
to be turned, the outer parts of the front rollers are raised from the 
ground, and when the machine is to be used asa traction engine all 
the outer parts are raised, it being understood that the hind axles 
can be worked by any suitable steam engine, which can be discon- 
nected and worked as a stationary engine when required, 








EXPLOSION OF A LOCOMOTIVE. 


On Tuesday forenoon a locomotive engine exploded on the line 
of the North London Railway at the Camden-road station. 

The platform at the Camden-road station extends from the 
entrance to the station at Great College-street to the eastern side of 
Randolph-street, where the line is some 30ft. above the level 
of the roadway. The bridge which crosses Randolph-street is com- 
posed chiefly of wooden girders, resting upon iron pillars and 
stanchions. It is the practice of the drivers of the up-trains to stop 
their engines just before reaching the western side of the Rundolph- 
street bridge. The train from Kew due at Camden-road at 9°30 
becomes at that station an express train to Stepney and Fenchurch- 
street, and is then taken on by another engine so soon as the engine 
which has brought it up shunts off. The train had arrived at the 
Camden-road station and taken in its passengers, when the engine 
No. 4 was brought up frem its siding and attached to the 
train. The train bad been brought up to about the middle of the 
Randolph-street bridge, and at the moment the coupling iron 
was aftixed the driver of the engine, named John Ellis, was 
alarmed by hearing a report proceed from the fire-box of 
the engine, which caused him to jump off. William Davis, the 
fireman, was about to follow his example, but before he could do so 
a still louder explosion was heard, and the ponderous engine, up- 
wards of 20 tons weight, flew high into the air, taking a forward 
motion, and throwing down the buttress on which the eastern side 
of the bridge rested, and dashed over into the street below, turning 
over and completely round in its descent, but, singularly enough, 
alighting on its wheels. The loud crash created by such an occur- 
rence may be well imagined, as well as the alarm of the passengers 





in the train, who rushed from their carriages in every direction. 
So high did the engine mount into the air that the whole of the 
telegraph wires on the northern side of the line, some 12ft. or 14ft. 
above the rails, were cut, and fell into the street below. The 
moment after the occurrence Mr. Parker, the station master, pro- 
ceeded to ascertain if anybody wasinjured. The fireman Davis was 
found some twenty yards off, lying on the 6ft. space, quite insensible, 
and frightfully scalded. He was place in a conveyance and carried 
to University College Hospital, where it was found that he had sus- 
tained concussion of the brain and other severe injuries. On inquiry 
during the afternoon at the hospital it was ascertained that he was 
not dead, but his death was hourly expected, there being uo hopes 
whatever of his recovery. Ellis, the driver, was severely scalded, 
but was able to be conveyed to his own residence, No passenger 
was injured. So soon as information could be conveyed, 
Mr. Adams, the locomotive superintendent, who resides at Bow, 
Mr. Mansel, secretary and general manager, with Mr. Anderson, 
locomotive foreman, and a number of his men from that department 
of the London and North-Western Railway at Camden-town, were 
on the spot. It was then ascertained that, although some of the 
girders of the bridge on which the permanent way rested were 
shattered by the concussion, the rails were only slightly displaced, 
and the traffic was resumed on the up-line within an hour. The 
engine, however, lay below, crushed and broken. The hook of the 
engine, some 8in, or 10in. in circumference, was found snapped off 
close to the buffer-plate, and it is owing to this, in all probability, 
that the engine did not drag the train and passengers over with it. 
The place where the engine descended is a piece of vacant ground 
belonging to the North London Company. At the moment the 
engine fell, a cornchandler in the neighbourhood, who rents the first 
arch as a stable, was just coming out of the door with his horse and 
cart, and in a second more would have been immediately on the spot 
where the engine fell. 








Foreign AND CoLontaL JoTrincs.—A communication from Mr. D. 
A. Lange, director and English representative of the Suez Canal 
Company, published in the Times of Saturday, states that the 
decision of the French Emperor, awarding £3,360,000 to be paid by 
the Viceroy of Egypt to the company as indemnity for the retroces- 
sion of certain lands, &c., “in no wise disturbs the original 
convention as far as concerns the actual cutting of a maritime canal 
through Egypt. These important works will be continued as here- 
tofore by the Suez Canal Company, and it may not be out of place to 
add that at no period have they been pushed forward with greater 
vigour and success than at the present time.” However deeply the 
company may deplore the means of which they are now bereft of 
rendering fertile those large tracts of land, enabling them, as it 
were, to annex a new province to Egypt, it cannot be denied that 
its actual tenure and position, as far as regards the opening of a 
maritime canal, is rendered even more secure and satisfactory than 
it has been at any period since the commencement of these works.— 
The preliminary steps have been taken towards carrying out the 
project to institute telegraphic communication between the United 
States and Russia. Four ships have been chartered and freighted 
with the telegraphic wire, implements, provisions, tents, &c., and 
will soon start for San Franciscv, sailing round Cape Horn. This 
fall the fleet will reach San Francisco. The government of the 
United States has detained a man-of-war for the purpose of helping 
the company. Four exploring parties will be left respectively at 
New Westminster, Fraser River, Point Desolation, on the line 
between British and Russian America, Sithka, the capital of Russian 
America, and Cook’s Inlet. These parties are to explore the coast, 
if possible, obtain all the timber wanted, and prepare the ground for 
the next spring’s work. Mr. Collins hopes that in two years from 
autumn the two continents will be united. The capital of ten 
millions of dollars for the transcontinental line has been subscribed 
in the United States, and the Russian government builds on its own 
account the line from Petersburg to Nikelaof, on the Amoor. The 
line has already reached Chita, a town situated at the confluence of 
the Shilka and Brlon, the beginning of the Amoor. 

Kamway Puant ror Inpra.—It will, perhaps, excite surprise 
when we state that up to the close of 1863, no less than 2,764,781 
tons of railway matcriel—rails, sleepers, locomotives, stores, &c.— 
had been shipped from Great Britain to British India. This great 
quantity of plant was despatched in 3,571 ships, and its aggregate 
value was computed at £15,128,856, so that Indian railways must 
have thus far been of no inconsiderable advantage to the parent 
state, to say nothing of the great advantages still instore from their 
construction. The goods despatched in 1861, 1862, 1863, assumed 
the following extent :— 


System. 1861. 1862. 1863. 
Tons. Tons. Tons. 
EastIndian .. . 64,465 .. +o 32,911 .. .. 47,380 


Great Indian Peninsula.. 36,225 .. .. 38,703 .. .. 8,144 

ras os « 06 co See co co SE008 2. co CHD 
Bombay, Bar., C. India... 10,327 .. .. 13,263 .. .. 26,235 
Scinde co co co co BBAB wc oe BGG wp «oe 46% 
Punjab eo 00 cc cc 3B,GBB ns o 48 .. o 14,021 
Indus Flotilla .. .. «. 168 .. oo 14,408 2. oo 238 

Ohi .. 12 co cc ce = ce oe _ o° 96 _ 

Eastern Bengal oo oo MOREB ce co TAC cc ce 178 
Great Southern ofIndia.. 4,797 «. .. 1,124 .. «- 2,293 
Calcutta South-Eastern 1,529 .. .. 284 .. ee 1,220 


Total .. .. 182,621 .. .. 138,013 .. .. 166,840 

The value of the goods shipped last year was £1,285,464, against 
£1,487,582 in 1862, and £1,669,443 in 1861. The amount paid for 
freight and insurance last year was £265,468, against £254,391 in 
1862. Up to the close of 1861 the losses sustained in connection 
with the shipment of railway goods to India amounted to £250,000 
in round figures; in 1862, further losses were experienced to the 
amount of £4,323; and in 1863, to the amount of £14,696 ; so that 
the total casualties to December 31, 1863, may be estimated 
at £270,000—not quite two per cent. on the aggregate value 
of the materials despatched. ‘The amount paid for insurance has 
slightly exceeded 24 per cent., and the profit realised by the 
underwriters since the shipments commenced has been some- 
where between £100,000 and £110,000. The results of the very 
considerable export inovement which has taken place may be summed 
up as foilow :—Locomotives upon the lines Dec 31, 1863, 709 (277 
added in 1863); carriages, 1,421 (59 added in 1863); trucks 12,272 
(2,576 added in 1863); making a total of vehicles of all kinds, 
Dec. 31, 1863, of 13,695. Of the locomotives sent out last year the 
East Indian took 171; the Great Indian Peninsula, 75; the 
Madras, 13; the Bombay, Baroda, and ‘entral India, 10; the 
Scinde, 6; and the Great Southern of India, 2. Of the carriages 
despatched, 25 were forwarded to the East Indian, 19 to the Madras, 
2 to the Bombay, Baroda, and Central India, 12 to the Scinde, and 1 
to the Great Southern of India. The movement of trucks may be 
discomposed thus :—East Indian, 478 ; Great Indian Peninsula, 626; 
Madras, 119; Bombay, Baroda, and Central India, 1,066; Sciude, 
274; and Great Southern of India, 13, The total rolling stock at 
work upon each system Dee. 31, 1863, was thus :— 


System. Locomotives. Carriages. Trucks. 
BastIndien .. -- cc cc co SEB «. oc S56 2. o- 3,008 
Great Indian Peninsula .. .. 153 oe 370 2. oo 3006 
7 re ome a eed 
Bombay, Baroda, and C. India BB cc ce SB xe oo BOS 
Scinde rae ai a Ok, NE SS ae ewe 
Punjab .. oe «os oe of ; i os Se ee ae 105 
Eastern Bengal .. .. -» of 20 o «- 102 .. «. 370 
Great Southern of India .. -. IJ1 es «of 33 .. os 107 
Calcutta South-Eastern .. «. S we wo SB io 0 157 











Total oe te ee we TO we ae A ce os 
The total number of engines, carriages, and trucks upon each 
system was thus:—East India, 3,998; Great Indian Peninsula, 
3,274; Madras, 1,685; Bombay, Baroda, and Central India, 3,102 ; 
Scinde, 638; Punjab, 127; Eastern Bengal, 472; Great Southern 
of India, 200; and Calcutta and South-Eastern, 199,.—Manchester 
Examiner and Times, 
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TO CORRESPONDENTS. 


Norice.—A SpeciaL EDITION of THE ENGINEER i 
published for FOREIGN CrircuLATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

*," Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each, 





PONTIFEX’S VALVES. 
(To the Editor of the Engineer.) 

S1r,—In this week's ENeinger I observe R. T. Davies’ letter concerning 
a simple device for preventing taps from bursting by frost. Precisely the 
same thing was done by a medical gentleman in Merthyr Tydfil, about 
eight years ago, and there are, I am told, a considerabie number of them in 
use there, at the Plymouth Ironworks, where, I understand, they go by the 
name of “Dr. James’ taps.” Thus, I apprehend, Mr. Davies need be in no 
alarm about making use of this simple but effective idea. C. JONES. 

Bridgewater, August 16, 1864. 





dvertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ali 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tus Enainegr can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

Letters relating tothe advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; ali other letters 
and communications to be addressed to the Bditor of Tu# ENGINEER, 163, 
Strand, London, W.C. 

Lf credit ve taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 
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THE 600-POUNDER AT SHOEBURYNESS. 


YeET another target, representing a section of the War- 
rior’s side, has gone the way ofall targets at Shoeburyness. 
There is nothing very remarkable in the fact, but there is 
something to be learned from the manner of its accom- 
plishment. We believe that some twenty targets, of 
precisely the same type and general construction, have, 
within the last few years, been tested a l’outrance. The 
Warrior’s iron sides were once considered to be impregnable; 
if not absolutely, then partially ; and consequently, they 
became at once a model to be copied, and a standard for refer- 
ence and comparison. Mr. Whitworth and Sir William Arm- 
strong soon proved that, however successfully the 44in. 
plate, backed up by 18in. of teak, might resist the old 68- 
pounder, firing cast iron shot, or even the 120-pounder 
shunt, it was no match fora 1501b. bolt, impelled by a 
501b. charge of powder, or even the little Whitworth 70- 

under. As a model, therefore, worth imitating, the 

arrior target has long ceased to have existence, but it is 
still retained as a standard of comparison; simply, we 
presume, because the Admiralty are slow to avail them- 
selves of the results of experiments concluded at a vast 
national expense, and as a result the Warrior really 
represents the best that has yet been practically done in 
the way of keeping out shot by iron plates. The 600- 
pounder was never, until last Tuesday, tried against any 
target representing the side of, perhaps, the finest war 
ship afloat; and yet it was pretty well known beforehand 
what the result would be. It is well understood, at last, 
that it is impossible to devise any portable system of 
plating which will keep out shot, and what is much more 
to the purpose, men begin to see that there is nothing occu!t 
or mysterious in the method of designing or constructing a 
gun which shall pierce the side of any ship which can sail or 
steam, or be available for other war purposes, than lying 

uietly to fire and be fired at. Givenenough powderand steel 
shot, and the thing is done. Powder alone will not do 
it, nor will shot. All the extraordinary successes which 
once made Mr. Whitworth’s gun famous as a puncher of 
plates are now known to be due, not to the cannon, nor 
yet to the rifling, but simply to the materials of which 
his shot were made—and perhaps to their flat fronts—and 
to the fact that his guns burned very fair charges of powder 
~-27 lb. with the 120-pounder muzzle-loader, for example. 
There is nothing wondertul, therefore, in the fact that the 
monster gun at Shoebury should, with one discharge, 
destroy the whole fabric reared up against it: seeing that 
the shell fired was of steel of very good quality, and that 
the quantity of powder burned, 51} 1b., was equivalent in 
its effect on a target to a charge of 70 Ib. fired at 2,000 
yards range. The only thing remarkable was the sudden 
and absolute failure of the bolts, standing out as it does, in 
Violent contrast to the bulldog-like power of gripe 
manifested by the French screws in the Pole target. 
Whether the gentlemen at the Admiralty will or will not 
take the lesson to heart we cannot say ; we can only wait 
and hope, 

That the destruction of the target was sudden and com- 
plete there can be nodoubt. Thatitwas more sudden and 
more complete than that of any other target yet tried is 
likely enough, but we must not, therefore, over estimate 
the powers of the gun. In the first place the shooting was, 
to the last degree, wild. Five rounds, in all, were fired, 
and not one struck point blank. Five hundred yards is 
really avery moderate range ; so moderate that the old 68- 
perce, if well laid, would make very fair shooting. Yet 

ere we have a so-called rifled gun which, aithough laid 
with the utmost care by the best shot at Shoeburyness ; 


by 20ft., in the centre of which the target was located. | 
Yet there was no rolling deck beneath the gun—no excite- 
ment of action to unsteady the marksman’s eye, or dim his 
sight with sweat anddust. To all intents and purposes 
the wild shooting of “ Big Will” is as fatal to its reputa- 
tion as an arm of precision, as a similar failure would be to 
the good name of a rifle, supported in the most beautifully 
constructed rest which Whitworth ever designed. Can 
the 600-pounder be looked upon as a rifle gun? The turn 
of the groove is but 1 in 56ft., or thereabouts. The 100- 
pounder Parrot gun, well known to American fame, has 
one twist in 21ft., and it is considered that its accuracy | 
might be increased by imparting a still greater velocity of | 
rotation to the shot. It is not easy to find an arm in any 
country with so moderate a twist as Sir William 
has thought fit to give to his great gun. And the 
result is that, to all intents and purposes, the piece 
would* be as serviceable, perhaps more so, without 
the grooves than with them. Deducting four or five 
inches for the very short conically or semi-spherically 
formed head—it is not easy to say which term best ex- 
presses its shape—we find that the solid shot is not nearly 
one diameter and a half long. The steel shot is about 20 
inches, hence the wild shooting. In fact, at long range 
these projectiles turn over completely, and the wisdom of 
the Ordnance Select Committee in deciding that the firing | 
should take place at a range of 500 yards, instead of 2,000 
yards on Tuesday last, comes out very clearly indeed. ‘The 
chances are that the firing might have been prolonged 
at the longer range until the gun was destroyed, with- 
out once striking the target. And even if by chance 
a shell did strike, there is little doubt that the blow 
would have been dealt by any other portion of the 
missile rather than that intended to come into collision 
with the plates. A range of 500 yards is not a sufficient 
test of the power of any new gun. With ordnance 
whose accuracy is perfectly well determined beforehand it 
may answer now and then to employ reduced charges to 
compensate for the absence of long flight, in order 
to determine its smashing or punching powers at 
longer ranges than can be obtained at the practice 
ground ; but this kind of testing is obviously unsuit- 
able for such guns as this in question. We wish to 
know all about them, as well how they can hit as how they 
can work mischief by hitting. And we trust that the select 
committee will take pains to have “ the = 600-pounder 
in England” tried at ranges which will settle the precision 
problem at once and for ever, before we attempt to consider 
the advisability of removing all armour from our ships, and 
resorting once more to the “wooden walls of old 
England.” 

There is a certain limit to destruction, beyond which, even 
in the most energetic contests, it is not advisable to go. 
The explosion of a 300 lb. shell between the decks of a 
frigate would serve just as good a purpose as the bursting 
of one of twice the weight. It is just as well that a con- 
queror should have something to bring back to port 
with him. The “sink, burn, and destroy” policy 
is all very well, but Jack has an affection for prizes, 
principally manifested in a preference for boarding to any 
other mode of taking an enemy. Sinking he mostly deems | 
a very uneconomical way of dealing with a foe, Once 
600-pounders are resorted to habitually, there will be, in 
all likelihood, an end to prize-money. This may be a very 
trifling consideration, but the difficulties encountered at 
every step in the construction and working of heavy guns 
are not, and it is worth while to think whether any appre- | 
ciable advantage can really be gained from a 600-pounder, 
which is not already placed at our disposal by guns firing 
300-pound shell. Each is equally capable of punching or | 
smashing plates. The damage done by the lighter gun 
may not be quite so rapid or so lightning-like; but such as 
it is, it is a great deal more certain to follow on the pull of 
the trigger line. The smaller guns will shoot well; the | 
largest gun does not, and as yet we are somewhat in the | 
dark as to the real value of anything which it gives us 
instead of accuracy. It may be said, and with some truth, 
that it throws solid shot well; but these same shot, in 
the first place, weigh but a little over 500 1b., and in 
the second, solid shot are not the favourite missiles for 
naval warfare. Actions will in future be decided by | 
shells, and so long as the 600-pounder cannot plant these | 
just where it may be most desirable, at ranges of 500 to | 
2,000 yards, it cannot answer the purposes of a naval officer 
as it ought. ‘The introduction of steel shot was, beyond a | 
question, one of the most timportant developments of the | 
science of gunnery which will mark the present century. 
And there appears to be a very moderate prospect of 
advantage to be derived from the use of heavier artillery 
than the 300-pounder, This gun, if once properly con- 
structed, either of Krupp’s steel or on the Blakely system, 
would form the most valuable gun ever placed on a ship’s 
deck. It can be easily handled as it is, and, ere long, all 
sorts of mechanical appliances will be placed at the sailors’ 
disposal. The 3001b. steel shot is a terrible weapon of 
offence, while a steel shell of the same weight can play all 
the havoc necessary, or even desirable, with armour. We 
imagine that it will yet be discovered that 600-pounder 
guns are far more useful in name than in reality; and 
although we should not as a nation neglect their manu- 
factare, we should also think twice before we resorted to 
their use, to the comparative neglect of a gun which may 
serve a far better purpose at a much more moderate cost. 








PARALLEL AND DIVERGING AXLES IN LOCOMOTIVE 
ENGINES. 

THIRTY-FOUR years have elapsed since the little Rocket 
and sundry other small engines demonstrated, on the 
Liverpool and Manchester line, that it was quite a possible 
thing for steam to run races at a speed unknown to horse- 
flesh. But, like racehorses, the engines eschewed sharp 
curves—albeit, they more resembled cobs than racers, of 
Barbary rather than Arabia. They were more of the pro- 
portion of a haystack than of a wheel carriage, the wheel 
base being about five feet long and five feet wide, while the 





obstinately refused to hit a mark 10ft. by 12ft., and could 
barely be persuaded to strike the timber framework, 30ft. - 


top of the boiler was eight feet above the rails, and the 





machine overhung the wheels about four feet at each end, 


and the weight on the drivers behind was near four-fifths 
of the total load. It was not possible for such a thing to 
run steady, save on the principle that a paper kite flies, 
with a tail or train tied behind. But even then there was 
a difficulty. The snatches of the train pulling the frame 
down behind, the driving wheels being the fulcrum, lifted 
the front wheels from the rails, as is jestingly said of a 
French poodle dog with his tail curled too tight ; and if the 
engine got askew on the rails, with its front wheels lifted, 
it turned off the line at a tangent and turned over. This 
would not do for speed, and so a pair of hind wheels were 
attached to prevent the tilting. The increased length 
caused occasional binding on curves, and the boiler was 
lengthened and the six wheels crowded together between 
fire box and smoke box, making it overhang as before, and 
then, to prevent binding, the middle wheels were deprived 
of their flanges. 

Increasing speed demanded a longer wheel base for 
steadiness, and the waste of flanges was deemed a less evil, 
though accompanied by waste of power. As railways 
multiplied, curves increased in number and in convexity ; 
but still, the chief condition of curvilinear movement—the 
radiation of the axles—was ignored, and they were con- 
structed on rigid parallel lines, till, our American cousins 
determining to go through streets and towns instead of out- 
side them, it became imperatively necessary so to construct 
the machine that it would turn round street corners, And 
so the bogie was produced. Norris’s American engines, 
supplied to work the incline of the Birmingham and 
Gloucester, were really two-wheel engines with a four- 
wheel truck in front, made to swivel, so that the axles 
radiated, though not truly, to the curve, but the driving 
axle behind did not radiate. Still, the movement was much 
easier than the rigid engine with parallel axles. To have 
made the movement more perfect there should have been 
a bogie at each end and a single pair of drivers in the 
middle ; but even then there would have been the imper- 
fection that the driving wheels would have pinched on the 
rails, though true to the curve, and the bogie axles 
remained constantly parallel to each other. Moreover, the 
guiding power of the bogies, being on the wheel flanges, 
would be very imperfect unless the axles were spread wide 
apart ; with the axlesclose together the movement was very 
irregular, not rolling, butsliding. Mr. W. Bridges Adams, 
who was, we believe, one of the earliest to point out the 
defects of rigid engines with parallel axles, produced many 
plans to remedy these defects, but could get no attention 
till the evil became unbearable. Meanwhile Mr. Bissell, in 
the United States, was working in the same direction. He 
moved the centre pin of the bogie from its usual position, — 
a point equidistant from the four wheels to a position behind 
the back axle of the four-wheeled bogy. 

Subsequently Mr. Bissell patented in England a two- 
wheeled bogy, ¢.c., a pair of wheels were connected to a frame 
pivotted to the upper frame, considerably behind the axle. 
In this mode the wheels could move laterally and in a curve, 
to that their axle centre was shifted to the centre of the rails 
while the axle raciated truly to the curve. At the same 
time the upper frame rested upon the inclined planes of 
the truck or bogy frame to prevent loose movement and 
preserve a central position when on the straight line. The 
mechanical principle of this truck frame is found in the 
equirotal carriages of Mr. Adams, and published in his 
work on “ Pleasure Carriages,” i.e., the swivelling centre 
pin was placed far behind instead of over the front axle, 
as in the common practice which is found in ordinary four- 
wheeled carriages. 


Mr. Bissell’s plan, largely used in the United States, 
had begun to make way in stent when Mr. Adams had 
perfected his own arrangements of radial axle boxes, the 
advantages of which are that they require no working 
centre, but only the imaginary centre from which the 
curves of the boxes are struck, and this leaves the machiner y 
freer, as no centre-pin is required, but simply an altera- 
tion in the form of the box and the horn plates, and thus 
both ends of the engine may be made radial, with a 
greatly increased length of wheel base. Practically a 
wheel base of 22ft. is obtained, enabling a machine to roll 
round a curve of 99ft. radius, as may be seen in a model 


| one-fourth full size in the library of the Society of Arts. 


But this base may be increased to 28ft., if required. 

This question of running round sharp curves has been 
much mooted on the Continent ; but another question has 
also been mooted in connection with it—how to apply the 
whole weight of the engine for the purpose of adhesion, 
making every wheel take its share of the propulsion as 
well as of the load. To accomplish this many plans have 
been resorted to. ‘he Engerth engine is well known, but 
has scarcely become practical. The four-cylinder engine 
seems to be the most satisfactory, each pair of cylinders 
working a group of six driving wheels, making twelve 
altogether, each group being pivotted to the boiler like a 
pair of bogies. By this arrangement the machine will 
pess round very sharp curves; but how much duty is lost 
by the grinding friction of the wheels, and the constant 

arallelism of each group of axles, we do not know. 
*robably the wheel flanges will tell a tale. 

In the model of the radial engine, built by Mr. Cross, of 
St. Helen’s, at the Society of Arts, there are four coupled 
drivers, the axles of which are permanently parallel, and 
it is evident that though the end wheels radiate, the drivers 
do not, and therefore there ought to be impedimental 
friction on curves; but this is provided for, in practice, by 
the fact that the tyres of all the wheels are applied on hoop 
springs between tyre and wheel, so that on curves the 
wheel can slip within the tyre on the spring without the 
tyre slipping on the rail. This is not the only purpose 
which the spring tyres serve; for they can rock laterally 
on the wheel, which only bears on the centre of the spring, 
and, moreover, they can slightly flatten on the rail, so that 
they bear on a larger surface of the rail, and accommodate 
themselves to irregular surfaces of the rail, and never 
jump. And here we must endeavour to impress on our 
readers a mechanical fact with regard to ordinary rigid 
wheels with rigid trees which seems scarcely ever to be 
taken into account. 

Two wheels, of equal diameter and fixed on one shaft, 
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moving over paths of unequal length, produce a torsion of 
the axle in the act of sliding on the rails, It becomes, in 
fact, a spring on strain. Ata bad joint the wheel jumps, 
and the axle is again in its normal position till the process 
is repeated, and thus a succession of violent blows is in- 
duced. And in frosty weather both tyre and axle are apt 
tosnap. But when the tyre is fixed by the agency of a 
spring, this torsion of the axle is not induced, as the tyre 
can slip round, and it cannot be put on with so much strain 
as to induce bursting, which is the case with tyres 
shrunk on hot in the ordinary mode. 

It may be urged, by those who do not look deeply, that 
a slipping tyre on the wheel will prevent propulsion; but 
this is not the fact, for experiment has proved that, how- 
ever loose the tyres of a driving wheel may be on springs, 
the pressure of the wheel being over more than one-third 
of the diameter, gives such an amount of friction, that the 
slip only comes into action as a compensation on curves. 

A continuous course of experiments, tried during a whole 
day, with two engines both alike, except in the fact that one 
was provided with spring tyred wheels, and the other with 
rigid wheels, demonstrated that the adhesion of the spring 
tyres was fifteen against thirteen of the rigid tyres. We im- 
press these facts on our mechanical readers, as hitherto the 
only efficient means of compensating rod-coupled driving 
wheels on curves, and ensuring equal duration. 

It is now believed by many persons that the steam power 
developed in many of our modern locomotives is in excess 
of their adhesion on the rails, and many believe, also, that 
six-coupled drivers develope so much impedimental friction 
on the rails as to be practically less useful in duty than 
four coupled with the same steam power. And one fact is 
certain, that, upon steep gradients, sand is in constant use 
to obtain adhesion. Assuming these to be facts, it becomes 
a very important thing to multiply the number of the 
adhesive wheels without increasing the impedimental 
friction, and the more especially that a given weight of 
engine, distributed upon many wheels, will be less damaging 
to the road than when it is upon only two or four. Mr. 
Sturrock, on the Great Northern, distributes his weight 
over many wheels by making his tenders into an engine 
with an extra pair of cylinders. And it has been said that 
he thus takes 50 per cent. more load with the same boiler 
power. Mr. Fell also uses four cylinders—one pair to four 
vertical drivers, and one pair to four horizontal drivers, 
pressing against a central rail. 

At the Society of Arts may now be seen a model of an 
engine frame en which a driving wheels can be worked 
by two cylinders, The eight wheels, which bear on the rails, 
are of the same character as the St. Helen’s engine, viz., 
four coupled drivers, central, and two radial at each end. 
So that the machine will roll freely round double reversed 
curves of 99ft. radius. To couple the radial wheels to the 
drivers friction wheels are applied, running independently 
of each other, with their peripheries resting between the 
peripheries of the driving and radial wheels, any amount 
of pressure being obtained by central suspension through 
the agency of springs, so that the whole load of the engine, 
or as much as may be needful, may be applied. ‘The 
engine may, in fact, be supported on four wheels above the 
eight wheels which bear on the rails, and this without 
interfering with the free action of the radial wheels as 
regards curves, the axles of the friction wheels simply 
depending from their horizontal position on the straight 
line to an inclined position on either side, as the radial 
axles depart from their parallelism on curves. And thus 
motion is communicated from large wheels to small ones, 
by wheels of any diameter, with free rolling movement 
throughout. 

Nor is it absolutely necessary to confine this arrange- 
ment to eight wheels. Indeed, of the two pairs of 
radial wheels, two four-wheeled bogies can be applied, 
one at each end of the engine, and with ordinary 
axles and boxes they can be made to radiate to 
curves, their wheels being coupled by side rods, and 
connected by friction wheels to the main drivers as before 
described. ‘This would make an engine with twelve driving 
wheels, which, with spring tyres, would work perfectly 
well together, and without any impedimental friction. 

The defect of the ordinary bogy engine—that the central 
pivot can only keep to the centre of a curve by “skewing” 
the driving wheels on the rail—has led to an attempt to 
amend it by making a lateral slide to the pivot. But this 
gives no guiding power, and with a short bogy truck the 
wheels of the bogy also are apt to get a-kew, and may thus 
get off the rails. But with the arrangement of friction 
wheels from the drivers to the bogy a guiding power is at 
once attained, as well as a multiplication of drivers. ‘The 
tendency of the friction wheels is to keep the bogy ina 
straight line, where the wheel flanges do not guide it on to 
the curved line. 

These radial engines were first constructe:’ for curved 
lines, but it has been ascertained that the effect of the 
radiation, taking off side blows from the frame by allowing 
the wheels to seek their own path, has been to make the 
engine go steadier in the straight line, that is to say, an 
engine altered from the rigid system of parallel ax!es to 
the radial system of diverging and converging axle, runs 
unequivocally steadier. 

We recommend engineers who believe in multiplied 
driving wheels as a desirable means of passing round sharp 
curves, and ascending stcep gradients, to go the Society of 
Arts, and examine the cake for themselves. We say 
ascending, not forgetting also the descent, for which the 
arrangement of brakes, to be operated by steam, appears 
very —> the whole eight wheels bein por dee at 
once by the driver. This is a point of speculative mecha- 

nism which it is desirable to work out. 


MEASURING THE INCREASE OF VOLUME PRODUCED IN 
TESTING BOILERS. 


WHATEVER joy may be caused in the well-regulated 
mind at seeing “the engineer hoist with his own petard,” 
it is not likely that the sight of the engineer, blown up by 
his _— boiler, can raise any other than unpleasant feelings 
in the bosom of the average railway nger. And yet, 
as times go, the chances are not small that any one of us 





may any day be brought into unpleasant contact with a 
ricocheting boiler. The criminal epidemic for perpetrating 
outrages on railways has seized on the locomotives, and 
the contagion seems to have developed, in metropolitan 
engines, unpleasant tastes for shooting off theix domes, 
‘und for leaping, with uncouth and violent gambols, into 
the air. It was but a short time ago that a locomotive 
burst on the Metropolitan Underground Kailway, killing a 
passenger, nearly killing the new locomotive superintendent, 
and driving him out of his office by shattering the windows 
toatoms. Thesteam and water, in this instance, acted as if 
they had served a regular drawing office apprenticeship, for 
the explosion drove most accurately through the intersection 
of the longitudinal centre line of the boiler with the cross 
centre line of the dome; and, as the explosion took an 
upward and vertical direction, the boiler was actually 
pressed down on the axle boxes, and its position on 
the rails remained unchanged. The course of the exploding 
water was plainly shown by the position of the tubes, 
which were symmetrically arranged on each side of the 
centre line of the boiler. Within a day or two of the fatal 
explosion on the Metropolitan Railway, an almost exactly 
similar, and also fatal, accident happened on another line, 
and now, as we are writing, not many hours have elapsed 
since another fatal explosion of a locomotive boiler—this 
time on the North London Railway. When we consider 
that locomotive boilers are, of all boilers, par excellence 
under skilled professional supervision, it is not too much to 
say that such a state of things is a disgrace to the profes- 
sion. The fact of boiler explosions happening under such 
circumstances is not calculated to raise the confidence of 
the public in engineering knowledge. We need not 
wonder that “ Associations for the Prevention of Boiler 
Explosions” are so slow in spreading, nor should we have 
cause to be surprised at a tu quoque retort to any engineer 
recommending skilled inspection to the unprofessional 
owner of boiler power. 

It is probable that there is no application of wrought 
iron which is subjected to a more complex train of violent 
mechanical and chemical forces than the plates of a boiler. 
The best rivetted boiler, with a bursting strength of from 
six to eight times the working pressure, and tested to twice 
this pressure, is never perfectly cylindrical, at any rate not 
at the joints, but the fluid pressure inside is- continually 
striving to form a perfectly cylindrical vessel, and this 
action probably helps to form the furrows that are such 
sources of danger to a boiler. This constantly renewed 
action is again favoured by the many chemical influences 
of rust, burning, incrustation, and bad water, that often 
deeply pit the internal surface. In an ordinary boiler some 
security is afforded by the fact that an internal examination 
is very easy ; but an internal examination of a tubular boiler 
is impossible without drawing the tubes, and an effective 
examination of the fire box would be a still more expensive 
and onerous operation. But even a complete internal 
examination of a boiler is not much security; it affords no 
more—indeed less—information than can be got of the 
quality of a bar of iron by an ocular examination. Again, 
it 18 possible to imagine a boiler of the best plate, and of 
the best proportions, yet with its strength so reduced at the 
rivetted parts by punching and drifting as to burst at the 
first occasion of getting up steam—and this is in truth by 
no means an imaginary case. And just as when we want 
to know the quality of a bar, we try its amount of resist- 
ance, so is the hydraulic test the only means of ascertain- 
ing the strength of a boiler. 

The usual objection brought against the hydraulic test is 
that in trying a boiler by this means we are working more 
or less in the dark. And, under the usual circcumstances 
in which the hydraulic test is applied, there is, undoubtedly, 
much force in this objection. Even with the wide margin of 
from six or eight times the working strength which ought to 
be allowed in the construction of a boiler, it is yet pos- 
sible to point to many accidental circumstances that 
would, ab tnitio, considerably narrow this limit. 
A flaw in a plate, an injury to the iron in 
punching, plates with perhaps a high breaking strength, 
but with a low elastic limit that would not allow the mate- 
rial to adapt itself to the internal strain, might separately 
or conjointly considerably diminish the intended factor of 
safety. It could thus very easily happen that the boiler 
might not be able to resist much more than the proof 
strain. In ordinary cases, if we are able to record that 
little or no permanent set has followed the application of 
double the working strain, we consider ourselves safe 
When the new railway bridge at Blackfriars will be tested 
next month by the engineers of the Board of ‘Trade, they 
will record its deflection, and any slight permanent 
set it may perchance take. The springs of railway 
rolling stock are also generally tried with a view to testing 
their exact deflection and permanent set, if any. The 
anchors for the royal navy have for many years been 
measured by screw gauges previously to being tested, and 
if the permanent variation of angle be found to be more 
than {in., the anchor is rejected. The permanent set taken 
by chain cables is also recorded, but the temporary elonga- 
tion is not noticed. The facts that each link is a separate 
structure, independent by itself, and that the temporary 
elongation would not afford a safe index of the sum 
total of the strength of the different links, stand in the way 
of any true deduction being made from this appearance. 
In most of these cases a careful examination of the iron 
while it is yet “biue,” and while, therefore, any cracks on 
the surface may be clearly perceived, is one great security 
that we have not exceeded the limit of elasticity, and thus 
injured the structure. A careful examination subsequent 
to the hydraulic test is the only thing that is usually carried 
out with boilers, and, under the ordinary circumstances,even 
this examination is very slight, while it is only external 
when tubular boilers with their stayed fire-boxes are tested. 
It is thus very possible that, under such circumstances, a 
strain in excess of the limit of elasticity, and, therefore, in- 
jurious, might be applied to a boiler by means of the hy- 
draulic test. Even the skilful engineers of the Manchester 
Association for the Prevention of Boiler Explosions have 
been—rightly or wrongly—accused of causing explosions 
by a too severe application of the hydraulic test to old 





boilers. And even in the comparatively simple operation of 
testing the elastic limit of a wrought iron bar, it is possible 
to imagine that we might injure it. If, proceeding upon 
the arbitrary assumption of a definite limit of elasticity—a 
limit differing more or less with every two bars, or parts of 
a bar—we happened to go beyond this limit in applying 
the strain, we should, more or less, injure our material. 
The only secure way, in uncertain and important cases 
of this kind, is to alternately ease off and put on 
the strain, stopping at once when the least perma- 
nent set began to show itself. And this is what we 
require in testing a boiler, and more especially an old 
boiler, with security. We want to be easily able to 
ascertain the temporary elongation taken by the plates, 
and, above all, the presence of any undue amount of per- 
manent set that would indicate some weakness or flaw, 
either initial or consequent on wear. It is for these reasons 
that we advocated* some time ago the use of a steel wire 
for callipering the outside of the barrel of a locomotive or 
portable engine boiler. We have no doubt that this 
appliance would have led to the detection of the furrow, 
and of the weakness at the dome-seating that led to the 
explosion of the boiler on the Metropolitan Kailway. 
But it is evident that this steel wire could not indicate 
any abnormal state of the fire box, nor could it well be 
used for an ordinary bricked-in stationary boiler. 

We may here well ask ourselves how it is that so few 
boiler explosions take place on Continental railways? We 
answer, unhesitatingly, because the hydraulic test is com- 
pulsory, and because, in some countries, it is periodically 
applied by law. Almost every Continental Government has 
issued its ordonnance, its Verordnung, its réglement, as to 
the testing of boilers. The French law on this matter is 
generally known to engineers in England, and we have 
more than once had occasion to refer to its provisions. An 
excellent sample of the Continental regulations regarding 
boilers is the Belgian réglement, and it is more specially 
worthy of attention, as, having been issued only a few 
weeks ago, it may be constdeved to embody some of the 
best Continental practice. In one important respect it is 
in advance of many of the Continental regulations, as its 
31st Article provides that the “tests are to be applied at 
least once a year,” to the boilers of locomotive and marine 
engines. The hydraulic pressure is to be twice the working 
pressure for ordinary boilers, but only one-and-a-half for 
tubular boilers, and any details working under steam pres- 
sure are also, in doubtful cases, to be tested to twice the 
strain. The last clause (Art. 51) enjoins the Minister of 
Public Works to publish every year, in the Moniteur, an 
account of all the accidents tha: have happened during the 
preceding year. This account is to give the names of the 
maker and of the proprietor of the boiler ; the effects pro- 
duced by the accident, and the recognised or probable 
causes to which it is attributed. We have no doubt that 
the last means would act as a preventive in this country. 

But the most interesting legal regulation with re- 
gard to boilers is that issued by the King of Bavaria, as 
it points to an ingenious and yet simple means of ascer- 
taining the temporary and permanent increase of 
volume taken by a boiler under the hydraulic test. 
Before proceeding to test the boiler all the safety valves 
are of course closed, with the exception of one, which is 
loaded so as to lift at double the working steam pressure. 
At the highest part of the boiler is fitted a stand-pipe, fur- 
nished witha tap. The boiler is then filled with hot water, 
and the force pump is set to work till the safety valve lifts. 
The difference between the level of the water in the reser- 
voir of the pump before and after the pumping necessarily 
gives the volume of water that has been pumped into the 
boiler by pressure. The tap at the bottom of the stand 
pipe is now to be opened, and the water forced out of the 
boiler by its contraction consequent on the withdrawal of 
the hydraulic pressure is received into a vessel. The 
amount to which the volume of the boiler is permanently 
increased is thus given by the difference between the 
volume of the water squeezed out by the contraction of the 
boiler, and the whole amount forced in by pressure. The 
water that runs out at the tap should be equal to the 
amount pumped in, minus the water lost when the valve 
lifted. The limit that must not be exceeded by the increase 
of volume of the boiler is, in Bavaria, generally deter- 
mined by contract. If the internal contents of the untested 
boiler be expressed by v, those of the boiler after 
being tested by v', the quantity of the water pumped 
in by a, that of the water pressed out and mea- 
sured by 5; then a—b must be a true fraction (or 
one in which the numerator is less than the deno- 
minator) of v'—v. It appears that the total loss of 
water out of the reservoir of the force pump after the 
ordinary Bavarian locomotives have been tested to a pres- 
sure of 176 1b. is generally 2 Maas (about a gallon), and 
this amount sometimes increases to about 3 gallons, or 
6 Maas, which form the limit that must not be exceeded. 
And thus, if, with a total loss of 2 Maas, one is set down 
to a permanent increase of volume of the boiler, then the 
permanent increase is sixteen times less than the fixed 
limit. 

An objection on the score of the Page of air could be 
made to this mode of ascertaining the temporary and per- 
manent increase of volume of the tested boiler. It might 
be said, in the first place, that the presence of air in the 
water would affect the results. But by using hot water, 
which has been deprived by boiling of the greater portion 
of its air, or, at any rate, in which the amount of gaseous 
matter has been reduced to a quantity tolerably constant for 
different waters, this objection does not apply. Again, by 
placing the stand-pipe at the highest portion of the boiler, 
and by cautiously and quietly filling the boiler, the air 
that happened to be in any crevices would be driven 
out by the gradual rise of the hot water and 
its steam. ‘lhe loss of water at the safety 
valve could also be prevented by the use of a really trust- 
worthy metallic gauge in its stead. At any rate, a gauge 
should be used to check the indications of the safety valve. 
Water invariably insinuates itself between the surfaces of 


* See Tux Enonmse of July 11th, 1862. 
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a conical valve and its seat, thus increasing the effective 
area against the lever; while, evenif a lever and gauge be 
both accurate, the indications of the lever are always less 
delicate than those of a gauge. Some amount of water 
might also be lost at any leak, so that it will be necessary 
that all the joints should be well caulked from the beginning, 
and not carelessly left to be made tight by future rasting 
at the leakage. 

Something must be done to atleast diminish the number of 
these terrible disasters. Anything, even direct Government 
supervision, would be preferable to the present state of 
things. The opponents of the hydraulic test to boilers say 
that it is a groping in the oaks but what Mahometan 
could more blindly bow to inevitable Fate than some of 
our Fatalist locomotive superintendents? ‘The gradual 
deterioration of the boiler, that at last converts it into a 
gigantic rocket, is a mere matter of time; but the 
stages in this rapid decay should be carefully noted 
and provided against, A careful diagnosis of the 
consumptive malady of the iron patient should be perio- 
dically formed by means of the stethoscopic indications 
of the hydraulic test, and change of air should be sought 
for in time in the safer atmosphere of the hospital-like 
repairing shed. 
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Grants of Provisional] Protection for Six Months. 


1506. Peter Spence, Smedley New Hall, near Manchester, and HgNRY 
Davis Pocuin, Broughton Old Hall, near Manchester, “ An improve- 
ment in smelting copper ore.”—Petition recorded lith June, 1864. 

1706, Tuomas SHARP, Mnchester, “ Certain improvements in tanning 
poy ons in the apparatus employed therein.”—Petition recorded 9th 

‘uly 184. 

1730. CLKMENCE DE WAILLY, South Molton-street, Bond-street, London, 
“Improvements in the construction of buttons, and the fastenings there- 
of.”"— Petition recorded 12th July, 1864. 

1761. WILLIAM Wuitk, Abergav: nny, Monmouthshire, “ Improvements in 
umbretlas and sunshades.”— Petition recorded 14th July, 1864. 

1772. Joun McGricor Crort, Abbey-road, St. John’s Wood, Middlesex, 
** Improvements in shot, shells, rockets, or arrows.”—Petition recorded 
15th July, 1864. 

1808. CHARLES WHITTAKER and JaMEs Cocker, Low Moor Ironworks, 
Oldbam, Lancashire, ‘‘ Certain improvements in self-acting mules for 
spinning and doubling.”—Petition recorded 20th July, 18 4. 

1831. CHARLES SANDEKSON, Sheffield, Yorkshire, ** Improvements in the 
manufacture of shafts and girders, and in uniting large masses of iron 
for various purposes.”— Petition recorded 22nd July, 1864. 

853, Grorak LANSDOWN, St. Augustine-road, Camdeu-square, Middlesex, 
“A method of providing a dir. ct communication between any guard and 
any | assenger in a railway train.” 

1856. BasHLeY Britten, North Vale Lodge, Red Hill, Surrey, ‘‘ Improve- 
= in projectiles for rifled ordnance, and the method of manufacturing 

hem.” 

1864. WiLL1AM Irwin, Limerick, Ireland, ‘‘ An improved compound for 
preventing incrustation in boilers.” — Petitions recorded 26th July, 1864, 
1875. JEaNNE PierRE CHaMBEYRON, Rue de la Fidélité, Paris, ** Certain 
improvements in preventing the oxidation of iron and steel.”—Pelilion 

recorded 27th Julu, 1864 

1879. oaAMUEL HILEY, Huddersfield, Yorkshire, ‘‘ Improvements in means 
or ap) aratus for fi..ishing textile fabrics,” 

1881. JaMes NEwsoME, Greenock, Renfrewshire, N.B., ‘‘ Improvements in 
apparatus for breaking hcrses.” 

1853. HENRY Moon, Countesthorpe, Leicestershire, ‘‘Improvements in ma- 
chinery or apparatus for washing clothes or fabrics.”— Petitions recorded 
28th July, 1864. 

1887. James Copg, New North-street, Finsbury, London, ‘‘ Improvements 
applicabie to fire-arms and ordnance for ascertaining the distance there- 
from of objects to be fired at ” 

1891. Prosper EvGeng FonteNnay, Boulevart Sébastopol, Paris, *‘ An im- 
proved pocket perfume fountain.” 

1893. James Lone, Wellington-street, London, ‘* Improved mechanism or 
arrangements for stopping or retarding railway and other carriages.”— 
Pet.tions recorded 29th July. 1864. 

= TuoMas WiLsoNn, Birmingham, “ Improvements in breech-loading 
re-arms.” 

lsv7. Joun FvLteck Hearsry, Park-place, Church-street, Brompton, 
Middiesex, “ luwproved apparatus for measuring siquids.”—A communi- 
cation from Edward Payne, Montreal, Canada. 

1899. EDWARD SCHISCHKAR and CHARLES GrorGe Speyer, Rue d’Eng- 
oe Paris, ‘‘ Improvements in the formation of yarn for kuickerbocker 
issues.” 

1901. THEODORE Bourne, Woburn-place,” Russell-square, London, ‘“Im- 
provements in rollers for cotton gins and other bi me A i 
cation from Franklin Hadley Lummus, New York, U.S. 

1903. Geoxez Carter, Nottingham ge, near Eltham, Kent, “Im 
prov: meuts in the construction of caps or pots for the chimneys of 
os houses and public buildings.”—Petitions recorded 30th July, 





1905, PETER HOPwooD Moorg, Patricroft, near Manchester, “Improved 
modes of adjusting the load contaived in a drag or other two-wheeled 
vehicle to the back of the horse,” 

1907. RicHARD ARCHIBALD BROOMAN, Flect-street, London, ** Improvements 
in the manufacture of artificial fue!, and in hinery for Iding or 
compressing the same and other plastic subst. "A ication 
from Francois Celestin armelin, Paris. 

1909. Josep EveRaRD, Birmingham, ‘Improvements in the rollers of 
window and other blinds, and in supporting blind rollers, and iu raising 
and lowering window and other blinds.” 

1912 PIERRE CLAUDE SasseE, Wynyatt-street, Clerkenwell, London, “ An 
improvement in the manufacture of shanks for fancy buttons of pearl, 
ivory, ard other hard materials.”—A commpnication from Louis Fran- 
cois Renard, Rue du Buisson, St. Louis, Paris.— Petitions recorded 1st 
August, 1864. 

1917. Ricuarp Kay, JOHN Mawyocn, and Grorez Dakin, Heywood, Lan- 
cashire, ‘* Improvements in a certain description of ‘ rollers’ employed 
in apparatus for preparing, spinni and doubling cotton and other 
fibrous substances.” 

1921, SamuEL HawkswortH, Doncaster, Yorkshire, ‘‘ Improvements in the 
manufacture of floor-cloih.” 

1923, ALFRED SMirH, Hackney-road, Middlesex, ‘‘ Improvements in sewing 
machiues.”— Petitions recorded tnd August, 1864. 

1925. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in machinery or apparatus for propelling and steering ships, partly 
applicable also to the veutilation of mives and buildings, to the pumping 
of water, and to the obtainment of motive power.”—A communication 
from John Harris, Montreal, Canada. 

1927, ELigL WaRRy, Shepton Beauchamp, Somersetshire, ‘‘ Improvements 
in machinery or apparatus for breaking and stamping flax.” 

1929. Water THoMas WuiTMoRB JONES, South Audley street, London, 
‘* Improvements in apparatus combined with railway carriages to enable 
the passengers to signal to the guard of a train.” 

1931. CHARLES Gartox, Bristol, and TaomMas Hitt, Southampton, “ Im- 
provements in mashing apparatus.” 

1933. ALEXANDER Baty, Euston-road, London, ‘‘Improved apparatus for 
drawing off liquids.” 

935. EDWakD ( VOKE, Birmingham, “ Improvements in metallic bedsteads, 
cots, and couches, and other articles of like manufacture,.”— Petitions 
recorded 3rd August, 1864. 
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Inventions Protected for fix Months by the Deposit of 
Complete Specifications. 


1939. TazopuLE Joseru Vite Roz, Paris, ‘‘ Improvements in pianofortes, 
and in keyboards fr pianofortes and similar instruments.’ —Deposited 
and recorded 4th August, 1364. 

1940. Gustave EvGren«s MicHBL GERARD, Paris, ‘‘ Improvements in appa- 
ratus for cutting sheets or bands of vulcanised india-rubber or other sub- 
stances into threads "—Deposited and recurded 4th August, 1864. 

1966. GkonGk AUGUSTUS NOWELL, Nuneaton, Warwickshire,” Improvements 
i) apparatus for pumping water and other fluids.” —Deposited and recorded 
Sth August, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 


1990. RichaRp ALFRED Gopwin, Newport-street, Paradise-street, Lambeth, 
Surrey.—Dated 9th August, 1861. 

1991. ADRIEN FERDINAND BENJAMIN Fates, tue de Malte, Paris.—Dated 
9th August, 1861. 





856. Taomas WensTeR RAMMPLL, St. Albans-place, St. James’s, Middlesex. 
—Produced 9th August, 1861. 
1997. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B.—Dated 10th August, 


1861. 

2053. WiLL1aM Bryyertt, London-street, Paddington, London.—Dated 19th 
August, 1861 

2, WiLLiaM Epwarp Gerpe8, Wellington-street, Strand, London.—A 

communication. — Dated 12th August, 1861. 

2039, James Combe, Belfast.—Dated 15th August, 1861. 

2102. WittiaM Barnes, London Works, Swethwick, Staffordshire.—Dated 
22nd August, 1861. 

2220. Tuomas Gareenwoop, Leeds, Yorkshire.—Dated 65th September, 


1861. 

2009. JoserH Jacos, Golden-square, London.—A communication.—Dated 
13th Auzust, 1861. 

2088. CHARLES WILLIAM K&SSELMBYER, Manchester, and THoMas MELLO- 
pew, Oldham, Lancashire.— Dated 15th August, 1861. 

2082. Jonn CowperY Martin, High-street, Barnes, Surrey.—Dated 15th 
August, 1861. 
Patent on which the Stamp Duty of £100 has been Paid. 

2224. Joun Dava.isn, Great Malvern, Worcestershire.—Dated 21st August, 
1857. 





Notices to Proceed. 

829. FERDINAND Potts, Birmingham. and ALFRED Henry Grers, Solihull 
Lodge, near Shirley-street, Warwick, “ A new or improved combination 
easel. and which easel may form a portable stand for music or other pur- 
poses.” — Petition recorded 2nd April, 1864. 

847. ALEXANDER Mc ating, Belfast, Autrim, ** Improvements in the con- 
struction and ventilation of ships and vessels,” ; 


Whitstable, Kent, ‘ Improved apparatus for reefing and furling the sails 
of ships or vessels.”—Petition recorded 17th May, 18°4. 

1363. Luke Kinnines, Groros Gipss, and WitLiaM THomas Epwarps, 
Birmingham, “ Certain improvements in crinoline fasteners.” 

1365. ALFRED Vincent Newton, Chancery-lane, London, ** Improved ap- 
paratus to be applied to clavichord inx!ruments.”"—A communication 
from John Winter Jones, New York, U.8.—Petitions recorded lst June, 


1864. 

1584 Danie. Crowk, Gaywood Lynn, Norfolk, ** Im. -rovements in applying 
power to and in actuating combined portable threshing and dressing 
machines.” — Petitton recorded 23rd June 1864 

1639. Tuomas Day, sen., and (uomas Day, jun., Hartlepool, Durham, 
“Improvements in apparatus for r-efing and furling sails.” 

1642. Tomas NicHois, New York, U.S , “ Improvements in the preserva- 
tion of eggs, and in apparatus to be used in connection therewith.”— 
Petitions recorded 1st July, 1844. 

1662. Jonn Winter Jonas, New York, U.S., ‘‘ Improvements in piano- 
forte-."—A communication from Maurice Verques, New York, U.s.— 
Prtition record-d 4th July, 1864. 

1679. ANTHONY BeRNHARD Baron von Ratuen, Fitzroy-square, London, 
“A new system of locks and keys.”— Petitions recorded 6ih July, 


1706. Tuomas SHarP, Manchester, “ Certain improvements in tanning 

en eae in the apparatus employed therein.”—Petition recorded 9th 
uly. . 

1740. WittiaM Spence, Chancery-lane, London, ‘Improvements in ma- 
chinery for facturin tallic screw nuts."—A communication 
from George Henry Kuigh , Cinemnati, Ohio, U.S. 

1742, WiuiamM Paxsons, Birminghim, ‘*An improved lever fasten- 
ing for sleeve links, applicable also for brouches, clasps, solitaires, studs, 
and other articles of Jowellery."— Petitions > ecorded 13th July, 1864. 

1822. NanuM Salamon, Ludgate-street, Loudon, ‘* Improvements in sew- 
ing hinery."—A ication from the Florence Sewing Machine 











$50. Joun Piatt, Ext Spgycer, and Joun Dopp, Oldham, L ire, 
‘Improvements in mules for spinning and doubling cotton, wool, and 
other fibrous materials.”—Petitions recorded 5th April, 1864. 

853. Epwin Danist CaatTaway, New Broad-street, London, “ Improve- 
ments in railway signals.” 

856. Epwarp Tuomas Huaurs, Chancery-lane, London, “An improved 
controlling apparatus for registering the quantity and quality of alcohol 
obtained in distilleries.”—A communication from Traugott Glaeser, Brieg, 
and Ernst Hofmann, Breslau, Silesia, Prussia. 

858. Joun Nicuots, Pendleton, Lancashire, “ Improvements in looms for 
weaving.” — Petitions recorded 6th April, 1864. 

867. FREDRRICK WEINTRAUD, Aldermanbury, London, “‘An improved 
method of ornamenting steel and wrought iron, especially applicable to 
the ornamenting of purse, bag, and other like frames.”—A communica- 
tion from Christian Weintraud, jun.. Offenbach, Hesse Darmstadt. 

869. Jacon Sniper, jun., Great Carter-lane, London, “‘ Improvements in 
breech-loading ordnance and projectiles,”"—/Petitions recorded 7th April, 
1864. 

77. Joun Picking, Spitalfields, Middlesex, ‘‘ Improvements in refri- 
gera'ors or apparatus for refrigerating or cooling wort and other 
liquids.” 

srs. Davip Mosetey, Chapel Field Works, Ardwick, Manchester, ‘‘ Im- 
provements in the manufacture of cloths composed of woven or felted 
fabrics or fibrous substances combined with india-rubber, gutta-percha, 
or balata, or any of their compounds.” 

882. Epwarp Pxatt, Old Bond-street, Saint George, Hanover-square, 
Lond.-n, **Improvements in the construction of portmanteaus, boxes, or 
travelling “cases.” 

883. Francis Connetivs Goopwin, Liverpool, *‘ Certain improvements in 
* sizhts’ for small arms and ordnance.” 

886. Ropert TuatcuEr, Brook Mills, Oldham, Lancashire, ‘‘ Improvements 
in lubricating machinery for preparing, spinning, and doubling cotton and 
other fibrous substances,” 

887. WiLuiAM CLARK, Chancery-lane, London, “Improvements in pre- 
paring or treating vegetable firous materiais,”—A cocmunication from 
Hubert Dupré, Boulevart St. Martin, Paris.— Petitions recorded 8th April, 
18 


04, 

892. James Howkruu, Cock-lane, London, *‘ Improvements in machinery for 
hammering and plani-hing metal plates.” 

893. Joun HAWKINS Simpson, Kilmeena, near Westport, Ireland, *‘ Certain 
improvements in printiny from type by electricity.” 

897. ANDREW Betrs Brown, Canuon-street, London, *‘ Improvements in 
machinery for raising weights.”—Petitions recorded 9th April, 1864. 

904. WitLiAM EpwarD GepGe, Weliington-street, Strand, London, * Im 
proved means of, aud apparatus for, condensing s\eam.”—A communi- 
er from Jean Francois Maumenée, Choisy le Roi, and Alfred Dalifol, 

aris. 

905. Tuomas CuTLER Jonzs, Liverpool, ‘“‘ Improvemenis in ships’ anchors.” 
—A communication from Charles Edgar Marshall, Digby, Nova Scotia.— 
Petitions recorded 11th April, 1864. 

919. WiLL1aM GappD, jun., Nottingham, “ Improvements in the manufacture 
of loo ed fabrics.” 

921. Wittt1amM Newton Witson, High Holborn, London, “ Improvements 
in machinery for sewing, -titching, and en.broidering.”—A c 
tion from Charles Goodwin, Faubourg Montmartre, Paris.— Petitions 
recorded 12th April, 1864. 

927. WILLIAM KE Dine, Birmingham, ‘ Improvements in fastenings for 
attaching watches, lockets, articles of jewellery, and ornamental articles 
of dress, and other like articles, to chains, and for attaching chains 
to the dress, parts of which improvements may also be app ied to 
key rings, and rings for other hke purposes.”— Petition recorded 13th 
April, 1864. ; 

947. Tuomas LayzeLt Scowen, Allen-road, Stoke Newington, Middle- 
sex, “Certain impr ts in the facture of, and in various 

parts of the horizoutal fin expanding canopy for carriages, boats, aud 








places, 

953. Joun Henry Jounson, Lincoln's-inn-fields, London, ‘* Improvements 
in metallic capsules."— A communication from William Betts, Bordeaux, 
France.—Petitions recorded 1ith April, 1864. 

959. WittiaM CLARK, Chancery-laue, London, ‘‘ Improvements in the 
preserv.tion of animal matters,"—A communication from Jean Pierre 
Lies-Bodart, Boulevart St. Martin, Paris. 

965. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ An improved 
mode of manuf«cturing cerealine.”"—A communication from James Brown, 
Philadelphia, Pennsylvania, U.S. 

967. Wittiam Euakuannt, Birmingham, ‘‘ Improvements in keyless 
watches, "— Petitions recorded 16th April, 1864. 

992, ALFRED Vincent NEwTON, Chancery-lane, London, *‘ An improved con- 
struction of pianof: — ication from John Winter Jones, New 
York, U.S.—Prtition record-d 20th April, 1864. 

996. HENkY WaDk&IN, St. John, Chester, “ lmprovements in apparatus for 
working points and siguals of railways.” 

1005. Josian GeorGE JENNINGS, Palace-road, Lambeth, Surrey, ‘‘ Improve- 
ments in the construction of caissuns, coffer dams, aud similar structures 
used when forming foundations under water.” 

1007. Josian Grores Jexnines, Palace-road, Lambeth, Surrey, and 
Manur. Leop.tp Jonas Lavater, Bath-street, Newgate-street, London, 
** Improvements in pumps, and in the construction of flexibie pipes or 
hose, and in the apparatus employed therefor.”—FPetitions recorded 21st 
April, 1864. 

1051. WiLL1AM THOROLD, Norwich, Norfolk, ‘“‘ Improvements in the means 
and apparatus for condensing steam.”—Petition recorded April, 
1864. 

1055. James Wuirr, Aldersgate-street, London, ‘‘ Improvements in 
ladies’ mourning, bonnet, and hat falls."—Petition recorded 27th April, 
1864. 

1064. Joun Cookson, Bradford, Yorkshire, “ ve ng ented in apparatus 
and self-acting valves, in connection with kitchen boilers, for heating 
water for baths, wash-basins, and similar purposes,”—Petition recorded 
28th April, 1864. 

1097. Davin Cuarkk, Birkenhead, Cheshire, “ Improvements in the manu- 
facture of Venetian blinds.” 

1100. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, and 





oe y, Florence, Massachusetts, U.S —Petition recorded 2lst July, 

1850. JEAN PIERRE Ravarp, Rue de la Chaussée d’Antin, Paris, “ Im- 
provements in obtaining motive power by successive and direct actions, 
produced by the same current of high-pressure stem.” —A communica- 
tion from Louis Brunier, Rue de la Charité, Lyons, France.”—Petition 
recorded 2.th July, 1864. 

1856. BasHury Britten, North Vale Lodge, Red Hill, Surrey, “ Improve- 
ments in projectiles for rifled ordnance, and the method of manufacturing 
them,” Petition record: d 26th July, 1864. 

1917. RicuakD Kav, Joun Manock, and Grorge Dakin, Heywood, Lanca- 
shire, ‘‘Improvements in a certain description of rollers employed 
in apparatus for preparing, spinning, and doubling cotton and other 
fibrous substances.”"— Petition recorded 2nd August, 1864. 

1939. TuxopULE Josepn Vite Roz, Paris, “* Improvements in pianofortes, 
and in keyboards for pianofortes and similar instrum: nts.” 

1940. Gustave Everne Micne. Girarp, Poris, ** Improvements in appa- 
ratus for cutting sheets or bands of vuleanised india-rubber and other 
substances into threads. ”"—Petitions recorded 4th August, 1-64, 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications yo during the week ending 
13th August, 1864. 

8083, 1s. 2d. ; 3090, 104. ; 3125 6d. ; 3126, 1s. ; $142, 8d. ; 3155, 28. 10d.; 
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3250, 4d.; 32>2, 6d. ; 8253, 10d.; 3255, 4d.; 3 58, 4d. ; 3¥59, 4d.; 3260, 
$261. 8d.; 3262, 4d.; 3263, 8d. ; 3.64, 4d.; 3265, 4d. ; 3266, 4d. ; 3267, 
zs. 4d.; 3268, 10d.; 8269, 4d.; 8.70, 4d.; 8271, 4d.; 3272, 4d. ; 
3274, 10d. 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, wade payable at the Post-office, 6, High Hoiborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Alstracts prepared expressly for 
HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, tittings, gc. 
44. A. M. Basser, and L. N. D. Lamounsux, Paris, ‘* Motive power.”— 
Dated 7th January, 1864. 

This invention relates to the construction of a machine for increasing the 
power of any kind of rotary en, ine by the application of a lever, the power 
of which is increased according to its height ; thus, with a lever tw» feet 
long. the patentees obtain one-horse power, one man being sufficient for 
working tue machine. If they double the height of the lever, no. having 
more revistance to overcome with a four feet lever than with one «f two 
teet, double the power of the lever of four fect is obtained in full, aud 
which overcomes the increased resistance. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making. Steam Vessels, Ma-~ 
chinery und Fittings, Saiiing Vessels, Boats, Carringes, Carts, Hares 
ness, dc. 

82. C. W. Harrison, Manchester, “ Railway signals.”—Dated bth Jonuary, 








The object of this invention is to show by a simple contrivance connected 
with signals on railways, periods of time which have elapsed since the 
passage ofa train. The mode of effecting this consi-ts in the employment 
of bellows, or their equivalent, into which air is admitted or expeiled each 
time that a train pas-es, By other convement arrangements the escape or 
admission of air from or into the bellows is made to give motion to and 
regulate a hand or pointer on the face of a dial, upon which the intervals of 
time are marked.— Not proceesed with. 

43. J. B. Euwewt, Pricstjleld, near Bilston, “‘ Construction of ships’ masts 
and spars.’’- Dated 6th January, 1864. 

In consiructing ships’ masts and spars according to this invention the 
patentee forms them of tubes composed of sheets or plates of metal, con- 
nected together in such manner that the joints uniting together the side 
edges of the plates, shall run spirally from end to end of the mast or spar, 
the plates being for this purpose bent to the requisite spiral form. By this 
means the masts or spars will be of much gveater strength than when the 
plates are connected toxether with the joints that unite them running 

arallel, and also at right angles, to the Ty of the mast or spar. The 
oints that run spirally from end to end of the mast orspar the patentee, by 
preference, forms by making the edges of the piates to overlap each other, 
and connecting together the overlapping edges by rivets; and where two 

lates come together end to end, he, by preference, connects them together 
os butt joints, the neighbouring ends of two plates being each rivetted toa 
short plate tnat overlaps both « f them, this short plate being t.terior of the 
mast or spar. The sheets of metal empioyed are made of such a width that 
it will require two, three. or more plates bent to the requisite curve, and 
d together side by side, to form the circumference of the mast or 





Francis Gregory avd James SaLmon, Royal iz > 
** Improvements in presses, and apparatus connected therewith, and in 
pre-sing fats, seeds, shoddy cotton, waste tobacco, and paper.”— Petitions 
recorded 3.th April, 1864. 

1125, Tuomas Henry Rees, Dennett-road, Hatcham, Surrey, ‘* Improve- 
ments in biue colouring matters for washing purjoses, and in receptacles 
for containing the same ready for use.”— Petition recorded 4th May, 


1864, 

1157. Joun Henry Jounson, Lincoln's-inn-fields, London, *‘ A new article 
of dress."—A communication from Antone Perrin, Henry Augustin, 
Joseph Hovelacque, Edward Joseph Hovelacque, and Emile Auguste 
Hiovelacque, Paris. 

1161. ALFRED Vincent Newton, Chancery-lane, London, “ Improved ap- 
paratus for facilitating the inhalation of medicinal substances.”—A com- 
munication from John Jones, New York, U.8.—Petitions recorded 7th 
May, 1864. 

1196. Tuomas Matruzw Giszornz, Lymington, Southampton, Hants, 
“ Improvements in kilns for burning bricks, tiles, and other earthenware 
= ceramic articles, limestone, ani ores.”—Petition recorded 11th May, 

864. 

1221. Daxieu West, Egremont-place, Euston-road, London, “ Improvements 
in fire-proof raiiway vans, trucks, and carriages, and in fire-proof cases for 
the re eption of goods or me: chandise to be conveyed by railway.”— Peti- 
tion recorded 13th Moy, 1864. 

1227. Wi.tiaM Epwakp Newtox, Chancery-lane, London, “‘ Improvements 
in rotary engines.” — A communication from John Jones, New York, U.S. 
—Petition recorded 14th yom 

1246, Sugrmeton Foster, lepool, Durham, and Witham Rowpgn, 





spar. 





Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
3298. W. E. Gengx, Wellington-street, Strand, London, “* Teasling ma- 

chines.”—A communieutwn.— Dated 80th December, 1063. : 

This invention canuot be described without reference to the drawings,— 
Not proceeded with. ¢ 
3286 H. Baur, Staleybridge, ‘‘ Cotton yins.”—Dated 20th December, 1863. 

This invention relates to that class of machines for separating the seed 
from the fibre cf cotton know as Macarthy’s roller gin. The invention con- 
sists in an improved combination, arrangement, and construction of such 


| gins, namely :-The feeding board, vibrating or veater plave, or knife and 


doctor, are all placed in about the same line, but at an inclination to the 
horizon, by which means the seed cotton will tend to descend with the 
assistance of the vibrating knife, -o that its fibre will be taken between the 
upper surface of the roller and the doctor, aud wiil be discharged in the 
ace beneath the roller, while the seed will pass through the grid and 
slide down the inclined surface of the doctor, and will fal! into a suitable re- 

ceptacle made of sheet meval. 
8287. W. Wuiraxer, Bradford, and W. Toxoux, Wakefield, “ Apparatus 
Sor softening and separating the flbres of Abrous materials.” —Dated 29th 


December, 1863. 
This invention consist in effecting a rubbing action upon fibrous material 
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by means of reciprocating surfaces, when the fibrous material is conducted 
between such surfaces by means of travelling sheets passing between and 
around each of the bars described in the specification of this invention. 


3291. ~ Naywor, Brighouse, Yorkshire, “ Looms."—Dated 29th December, 
1 


This invention relates, First, to those looms, which have rising and fall- 
ing shuttle boxes, and consists in an improved mode of raising and lowering 
the shuttle frame. The Second part of the invention is applicable to looms, 
where one or more series of shuttle boxes is or are carried by the lathe 
swords, and consists in attaching weights to the lathe swords, or to the 
rocking shafts of such looms in order to nce or counterpoise the lathes 
and shuttle boxes and apparatus connected therewith, by which the pre- 
judicial effects consequent on the great = of weight above the 
axes of motion of the swords are obviated.—Not proceeded with. 

29. J. H. Wuirentap, Saddieworth, Yorkshire, “‘ Manufacture of felted 
Sabrics.”— Dated 5th January, 1864. 

The patentee claims, First, the combination of a carding engine, folding 
machine, and hardener or felting machine, having an endless apron extend- 
ing across the folding hine, and through the hard or felting 
machine, whereby the successive folds or layers of silver for forming the 
felt are carried continuously forward through the hardening or felting 
machine, as described. Secondly, the addition of another or third tier of 
rollers to the hardening or felting machine, as described. 

36. H. Buaxky, Luddenden, and J. ALDERSON, Ovendon, Yorkshire, ‘* Appa- 
vatus for spinning and doubling or twisting wool, mohair, cotton, 
silk, &c."~ Dated 6th January, 1864. 

The object of this invention is to increase and regulate the friction or 
drag on the bobbins while the yarn or other fibrous material is wound 
thereon, which the inventors effect in the following manner :—They place 
on each spindle an iron collar or disc which rests (on a washer of cloth or 
other suitable material) on the lifting bar. The lower flange of each 
bobbin is received on the said collar or disc, and is secured thereto by a pin 
or pins which pass through or into the lower flange of each bobbin, or may 
be secured thereto by a spring or springs, placed at the outer rim or circum- 
ference of each collar or disc. By the additional — of the collars or 
dises on the lifting bar, the friction or drag of the bobbins is regulated and 
increased. The amount of friction or drag is determined by the diameter 
and thickness or weight of the collar or disc. The inventors are thus en- 
abled to greatly increase the speed and wind the yarn or other fibrous 
material tighter on the bobbins, and thus economise the time required for 
doffing, and require fewer bobbins for a given quantity of yarn or other 
fibrous materials.—Not proceeded with. 

37. E. Farraurn, Mivxfleld, ** Machinery for carding wool and other fibrous 
substances.” —Dated 6th January, 1864. 

This invention relates to that class of machine commonly known as the 
condenser, and the improvements consist, First, in forming or cutting 
grooves in serpentine or wavy lines parallel to each other round the doffer. 
Secondly, in wedging or fixing in grooves, ribs of lead, or other suitable 
materia), to form dividers of the fibre and guide for the card and civthing. 
38. H. Newson and J. Hear, Manchester, “ Self-acting mules.”—Dated 6th 

January, 1864. 

This invention relates to the cam shaft of the mule, and consists in an 
improved mode ot working it by a weight instead of friction or gearing. 
On the cam shaft the inventors place a loose drum, having at one end a 
flange on which ie jointed a number of catches or ratchets, On the out- 
side of the flange there is a ratchet wheel fixed to the cam shaft, the said 
wheel being so placed that the catches or ratchets work in its teeth. The 
loose drum is provided with a chain and weight, and the chain is coiled 
round the drum, and the weight raised, when the carriage is coming, out by 
a chain attached to the drum and the carriage, so that it may be ready to 
make the changes when required. Thus, when a change has to be made, 
the weight turns the drum and flange, and the catches or ratches in the 
teeth of the ratchet wheel turn the said wheel and cam shaft to which it is 
fixed.—Not proceeded with. 

39. R. A. BrRooMAN, Fleet-street, London, *‘ Drawing and spinning wool, 
cotton, and other textile and filamentous substances.” —A communication, 
—Dated wth January, 1864. 

This invention consists in effecting the drawing of and in imparting the 
twist to textile substances, directly by the spindle through cylinders or 
rollers furnished with pins, points, or with strips of card. The cylinder 
furnished with pins, points, or with strips of card, more or less fine or close, 

ding to the subst to be acted upon, is supported under or against 
pressure rollers, and acts as follows :—It delivers to the spindle in propor- 
tion, regulated by the number of the thread to be obtained, the sliver 
repared by the carding or other engine. By means of the pressure rollers 

Sime all the filaments of the sliver engaged in the teeth or pins on a 

rtion of its circumference, and gives them sufficient resisting power, yet 
free them free to slide in turn and regularly, as they are drawn by the 
spindle, which also mingles or marries them while imparting the desired 
twist. The drawing thus obtained at a single operation, at the same time 
as the twist may be varied at will, and may be carried to an extent never 
heretofore attained. A comb fitted in a comb bar and lever may be applied 
to the pin cylinder to remove from it any ends or broken threads which 
might be engaged in its pins; and again a card cylinder or roller may be 
placed under the pin cylinder, and follow the comb to thoroughly cleanse 
that cylinder, 














—_— 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &. 


60. D. Piparon and W. MANWARING, Banbury, “ Construction of machinery 
for preparing the food of animals,”— Dated 9th January, 1864. 

This invention consists in the construction of machines for cutting chaff, 
in which the straw or hay to be cut is fed by rollers through a mouth-piece 
into contact with a knife or knives radiating from a spindle; and also to 
the construction of chaff cutters of the above kind, combined with an 
apparatus for crushing or splitting grain or pulse. As to chaff cutters, 
simply, the improvements are threefold. The object of the first is to pro- 
vide a more ready and perfect means of d hing and ttaching one or 
more of the knives, so that the number of cuts may be more or less fre- 
quent, as compared with the advance of the feed, and, consequently, the 
chaff cuts longer or shorter. And the invention consists in attaching the 
knives to be removed to plates or carriers, which plates or carriers are 
themselves attached to arms radiating from a spindle. The knives having 
once been adjusted on the plates with reference to the mouth-piece by 
means of set screws, wedges, or any similar contrivance, are not afterwards 
removed from the said plates, but the plates themselves carrying the 
knives are detached from, and reattached to, the radial arms, without the 
adjustment of the knives being interfered with. The radial arms may or 
may not form a part of the fly-wheel of the machine, without affectiny this 
part of the invention, The object of the Second improvement is to make 
the framework of the machine more pact, and ty equalise the power 
expended in cutting. The patentees effect this by placing the fly-wheel not 
on the spindle carrying the radial knives, but on another spindle carrying 
no knives, but connected with the first by gearing, so arranged that the 
spindle carrying the fly-wheel shall revolve at a much higher speed than 
that carrying the knives. The Third improvement consists in a more direct 
method than has hitherto been used of compressing the feed of hay or 
straw between the feed rollers. They effect this by applying one or more 
springs to one of the feed rollers, and by preference directiy above the top 
roller, whereby the use of the slings, levers, and weights is avoided. And 
as regards the construction of hines which bine the cutting of chaff 
and splitting of grain or pulse, the invention consists in prolonging the 
spindie which carries the fly-wheel, and fixing on such spin ile a crushing 
or splitting roller, which may be made to work in any ordivary way in 
combination with another roller or with a plate, so as to crush or split the 
grain or pulse fed in between such rollers or roller and plate, the frame- 
work forming a means of carrying the said prolongation, and the said 
crushing apparatus being firmly attached to or forming part of the frame- 
work of the chaff cutter. This method of combining crushing and chaff 
cutting machinery need not be confined to chaff cutters made according to 
this invention, 

91. J. Chay, Woodley, Cheshire, ‘‘ Apparatus for cleansing, decorticating, 
and cutting potatoes, turnips, ec." —Dated 13th January, 1864. 

This invention consists in the employment and use of a vertical disc 
revolving within a cylinder formed of lays or bars at about mid distance 
from each end ; this disc is furnished on each side with brushes, or is other- 
wise roughened, and is cauved to rotate in a contrary direction to the 
cylinder containing the potat The potatoes or roots to be cleaned are 
to be placed within the * lagged ” cylinder at each side of the disc, so that, 
as the cylinder and dise rotate in opposite directions, the potatoes are 
brought under the action of the brushes, and are constantly changing their 
position. When it is required to cut or slice the roots, blades or knives are 
to be secured to the sides of the disc in a diagonal or projecting position, 
and a stop is to be placed in the cylinder to hold the roots while they are 
cut. The cylinder rotates partly submerged in a vessel of water, which 
washes the roots and receives the dirt which escapes through the interstices 
between the lays or ribs, ~ Not proceeded with, 

















Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §e. 
47. C. J. Appetey, Gracechurch-street, and J. Vavasskur, Gravel-lane, 
Southwark, “ Coffer dams and quay walls."—Dated 7th January, 1864. 


The object of the present invention is to simplify the construction and 
temporary quay walls for the purpose of 


application of coffer dams and 





executing hydraulic works and foundations with a great economy of time, 
ur, 5 

coffer dams and quay walls for temporary purposes by means of close 

timbering or tonged sheet piling, as has hitherto been generally in use), 

the inventors propose to drive at certain distances apart square timbers 


To effect this object (instead of forming the sides of 


material to be introduced having been prepared wrought, or fitted, is en- 
amelled, japanned painted, or otherwise prepared for the effect desired to 
be obtained, and then secured to the other parts by “checking” or fitting 
to rims of brass or other metal, or by screwing, rivetting, soldering, or 
otherwise to the other connections or parts, as above referred to. In form- 





with their corners pointing to the face of the coffer dam or porary 
water wall. The space between the piles is filled in front with pieces of 
curved iron, or other suitable material, which abut on the angular outer 
sides «f the said piles, and to still further prevent the water penetrating 
into the interior of the coffer dam it is proposed to rivet, or otherwise attach 
to the edges of the plates, a thin strip of iron or other metal, india-rubber, 
or leather, or any other suitable substance which will be against the face of 
the pile.—Not proceeded with. 





Cuass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 


3281. T. TogER, Dean-street, Soho, London, ** Improvements in the construction 
of ships and vessels of war (also applicable to other ships and vessels), and 
in batteries and fortifications.” —Dated 28th December, 1863. 

In perforating this invention the patentee constructs the walls or hulls of 
vesseis or batteries of a series of cellular divisions or spaces, formed of hori- 
zontal steel or iron plates and vertical plates of the same thickness, rivetted 
or bolted thereto by aid of angle iron, the vertical divisions consisting of 
plates of a wedge shape, the narrow ends of which are arranged on the 
exterior or front of the construction, and between each series or tier of these 
wedge plates the horizontal plates of steel or iron are supported. Each of 
the cells or spaces are to be filled in with wood, which is held firmly by the 
wedge formed recesses or divisions. The decks or roofs of constructions are 
also to be formed on the same principle. A backing of teak or iron plating 
may be applied, if desired, and armour plate may be applied to the sides of 
ships or batteries by means of screw bolts passing through the wooden 
wedges, and the teak or iron plating, the entire construction being 
strengthened by screwing the nuts inside the vessel or battery tightly up, 
so as to clasp the armour plate to the side of the vessel or battery. The 
patentee forms the heads of the bolts of a circular form, and of such 
dimensions that their peripheries come in close proximity, thus affording 
an extra protection to the construction, since the heads of the bolts, let in 
recesses cut in the armour plates or skin of the vessel, will extend half way 
across each of the four iron sides of the cells containing the wooden wedges, 
and, consequently will take a bearing on the iron divisions of the structure. 
He proposes to improve the keels of vessels and ships by grooving or 
recessing the lower surface of the keel, and inserting therein a series of 
rollers working by gudgeons in bearings, in order that when a vessel runs 
ona rock she may be enabled to glide or roll off instead of being firmly 
fixed or set and ultimately wrecked or broken up. 

50. A. J.S. Grauam, Northumberland-street, Strand, London, ** Cominuni- 
cating or imparting motion by means of fluids or vapours acting 
centripetally,”"— Dated 8th January, 1864. 

The First part of this invention consists in constructing fire-arms so that 
revolving chambers may be applied thereto, arranged for being charged or 
loaded with suitable cartridges at the breech end of such chambers ; or sueh 
revolving fire-arms may, when desired, have revolving chambers applied 
thereto, suitable for being loaded at the muzzle end of such revolving 
chambers, as is well understood. For this purpose the metal frame of a 
revolving fire-arm constructed according to this part of the invention has 
a movable shield applied thereto, for the purpose of closing up the ends of 
the revolving chambera arranged and employed in combination therewith, 
capable of being charged or loaded at the rear or breach end with cartridges 
suitable for being exploded by the hammer acting on a central pin at the 
end thereof, or otherwise, as is well understood. When it is desired to use 
the fire-arm with chambers capable of being loaded at the muzzle end of 
such chambers with cartridges or ordinary ammunition, then the portable 
shield and revolving chambers used therewith, as previously described, are 
removed, and a set of revolving chambers arranged with “ nipples” are 
substituted therefor. The end of the hammer of the piece, and the opening 
in the back of the frame, are suitably constructed for exploding either the 
cartridge or cap, as the case may be. A of the shield is cut away on 
one side thereof (by preference the right hand) forming an opening through 
which the chambers are charged, and the exploded cartridges forced by 
the ramrod. A lever ramrod is arranged so as to be capable of elongation 
and adjustment, in order to render it suitable either for forcing out the 
exploded cartridges from the breech loading chambers, or for ramming 
home the charge when the muzzle-loading chambers are employed. The 
Second part of the invention consists in constructing the barrel stock, and 
lock frame and trigger guard of revolving tire-arms of one piece of metal, 
the lock and action being suitably constructed for being let into the frame 
on one side, and covered in by a movable plate, by which the arrangement 
and construction of revolving fire-arms of this character is greatly simpli- 





ing Jelier weights he first obtains the base or metallic body in parts by 
spinning or stamping, or by the combined process of spinning and stamping, 
and to these parts he applies the photographic or other effects ; and he 
sinks such parts by ‘‘ checking” into rings or collars applied at the central 
or intermediate parts or divisions ; and the top or bottom of such weights, 
or both ends thereof, he secures by neck and “final ” pieces drawn together 
by a rod or bolt, all adapted to cover and secure the adjacent edges of the 
base or body of the photographic or other effect produced. ~ 


107. G. Burt, Birmingham, “ Construction of lamps.” —A communication.— 
Dated 14th January, 1864. 


The reservoir of this lamp, which in general arrangement is similar to an 
ordinary solar lamp, is enclosed in a metal bowl, a small space being left 
between the exterior of the reservoir and the interior of the bowl. The 
upper edge of the bowl is turned inwards, and meets the reservoir, which it 
supports, und small holes are drilled or formed around the upper edge of 
the bow] to permit air to pass freely to the interior of the flame, sudden 
draughts being thereby checked. When the lamp thus arranged is to be 
employed as a table lamp, it is mounted or a pedestal or standard of orna- 
mental glass or china, or it may be of metal or other material. This pedestal 
or standard has a bowl at the top, and the reservoir of the lamp, with its 
exterior bowl, drops into it, lugs or pins on the exterior thereof resting on 
the rim of the bowl of the pedestal or standard. The metal. with this ex- 
ception, is kept out of contact with the pedestal or standard, so that the 
latter does not become heated, and when the other parts are removed from 
the estal or standard, this will form a useful or ornamental dish for con- 
taining flowers and fruit, and by a simple addition it becomes an elegant 
epergne or candelabra, 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. ; 


3289. N. F. Tayuor, Manby-stveet, Stratford, “‘ Increasing the illuminating 
power of coal gas."—Dated 29th December, 1863. 

It is well known that the illuminating power of coal gas is capable of 
being considerably increased by passing such gas in contact with, and so 
that it may chook, hydro-carbon liquids, and various apparatus have been 
arranged for causing the gas in its passage to the burners to be acted upon 
by such liquids. Amongst others the present patentee obtained letters patent 
dated October 21st, 1863 (No. 2582), for this object, and one part: of those 
improvements relates to apparatus or means by which such increased illumi- 
nating power may be better obtained. According to the First part of these 
improvements the patentee employs a chamber, into which the gas to be 
acted upon is allowed to flow at one end or part thereof, and from which it 
is allowed to flow to the burners at an opposite end or part thereof, and the 
space between the inlet and outlet passages of the gas to and from this 
chamber is divided vertically by a partition or partitions adapted to effect 
considerably extended surface for the passage of the gas; and in this ex- 
tended surface he applies sponge or other suitable absorbent or cellular 
matter that will admit of the passage through it of the gas to be acted upon, 
and will also take up the hydro-carbon liquid and hold it in suspension, so 
that such liquid may act upon or be in ,part absorbed by the gas. One 
method of forming such chambers is by the vertical partitions being in 
series affixed alternately to, and extending from, opposite sides of the 
chamber, leaving f ges at the opposite ends of each partition alternately 
for the passage of the gas in a circuitous or zig-zag course. Another method 
is by arranging the internal passage in a sort of helix, which may be again 
divided by a vertical partition, open only at one of its ends, so as to cause a 
return of the gas back after it has been traversed in one direction. The 
hydro-carbon liquid is supplied to this chamber from a suitable reservoir 
through a passage with a tap or valve, by which the quantity supplied may 
be regulated, and it may be kept at a uniform level by the aid of an air 
tube dipping just below the desired level of liquid in this chamber, and 
rising to the upper part of thereservoir, The Second part of these improve- 
ments relates to means for supplying the reservoir of such apparatus with 
hydro-carbon liquid, so as to avoid the risk or danger arising from explo- 
sion by ignition of the vapour escaping at the time of effecting such supply. 
For this purpose he forms the supply can or vessel for such hydro-carbon 
liquid with one passage from its neck, provided with a tap or valve, by which 
that passage may be closed, and another passage descending through the 
neck to within a short space of the bottom of the can or vessel. Both 











fied and reduced in cost. In carrying out this part of the imp’ 
the inventor presses to cast or otherwise form the barrel and frame ia which 
the breech chambers are arranged to revolve together with the trigger 
guard in one piece, gun metal, German silver, or malleable cast iron being 
— when cast metal is employed for this purpose.—Not proceeded 
wit 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


54. J. Rees, Merthyr Tydvil, ‘‘ Safety lamps.”— Dated 8th January, 1864. 
This invention consists, under one moditication, of the following improve- 
ments in safety lamps :—The inventor provides the lamp with two cylinders 
of wire gauze, instead of a single cylinder, as is usual. The cylinders are 
concentric with each other, and with the flame. He fixes at the top of 
each of the wire gauze cylinders a perforated disc of metal, for the purpose 
of protecting the tops of the cylinders from the direct action of the heat 
from the flame of the ey Both the cylinders are fixed by screwing to 
the top of the body or ol reservoir of the lamp. He constructs the oil 
reservoir of the Jamp as follows :—The oil reservoir is provided with a false 
bottom, a short distance above the true bottom. ‘Ihe two chambers thus 
formed communicate with each other by an opening in the false bottom. 
Over the said opening, and extending through the upper chamber or oil 
reservoir, is a tube, the said tube being perforated with jules from the false 
bottom upwards to about half the length of the said tube. A rod passing 
through the wire gauze cylinders of the lamp enters the tube, its end 
screwing into the opening in the false bottom. C ication bet 
the two chambers is thereby cut off. When, however, the rod is serewed 
out of the opening in the faise bottom, the oil in the upper chamber or oil 
reservoir passes through the perforated tube and opening in the false 
bottom into the lower chamber, whence it escapes by a number of openings 
in the lower chamber. In using a lam ining these »mpr ip 
the rod before described is passed through the wire gauze cylinders, and 
its end screwed into the opening in the false bottom. The upper chamber 
or oul reservoir is then filled with oil in the usual manner, and the lamp is 
ready for use.—Not proceeded with. 
83. J. Brownine, Gsosvenor-road, Pimlico, London, “ Street and other lamps 
or lanterns.”"— Dated 12th January, 1864. 








reflecting surfaces arranged in such a manner above the burner that all or a 
greater portion of the rays of light which radiate upwards are made to fall 
upon the reflecting surface, aud are thereby thrown downwards, or in a 
horizontal, or nearly horizontal, direction, su that the rays of light may 
be dispersed in the direction where they will be required.—Not proceeded 
with. 


92. P. McIntyre, Glasgow, *‘ Shirts.”—Dated 13th January, 1864. 

The patentee claims the making of a shirt to open at the shoulder with 
an internal flap or strap connecting the underlying edge of the opening 
with the other side of the shirt, as described. 

97. 2S. Dietz, Little Carter-lane, London, ‘* Lamps." —Dated 13th January, 


This invention relates to certain improvements in the details of construc- 
tion of lamps which are supplied b; hanical means with air for assisting 
combustion, the chief object being to increase the efficiency of the blast of 
air delivered to the burner by the fan or blower of such lamps. To this 
end the patentee suspends the oil vessel or reservoir (which he makes 
detachable) in the vase of the lamp, so that its means of support shall offer 
no appreciable obstruction to the passage upwards of the blast of air, and 
the fan or blower he places so that it shall deliver the blast directly into 
the air channel surrounding the reservoir, instead of the air having to 
traverse the length of the pillar, as is usual in this kind of lamp. 
104. J. RENNIE, Birmingham, ‘*‘ Manufacture of chandeliers, lamps, and other 
apparatus employed in distributing light.”—Dated 14th January, 1864. 
This invention relates to means of producing various ornamental effects 
in or upon chandelier lamps aud other apparatus employed in distributing 
light. To this end the patentee forms some of the parts of such articles, 
particularly the bodies, canopies, or ceilings, plates, vases, medallions, and 
weights of iron or other suitable metal or material, coated or prepared by 
lling, japanning, painting, or otherwise, to represent ivory, woods, 
or other natural or artificial productions, or pictorial effects, [ which 
increased novelty and variety of design will be obtained. In some cases 
he obtains other effects by the introduction of photographic pictures of 
eminent p ages, or of classical studies from the antique, or of other 
subjects. These photographs he secures by gum or otherwise to cardboard 
or other suitable material, and they are then, by preference, fitted with 
grooves or recesses, and the edges of them are secured and covered by plain 
or ornamental frames, and the parts are fastened together in the positions 
desired by screws, studs, pins, or such like means, The iron or other 

















these passages open at their upper ends, by preference, into an open mouth 
orcup. The filling of this can or receiver may be throngh one of the 
passages, while the air or vapour contsined therein escapes by the other, the 
passage through which is opened by the tap or valve, Aud insupplying the 
reservoir he brings these two passages of the feeding can or vessel, which is 
then inverted, over and in close contact with a passage or passages corre- 
sponding with them, when, by opening the tap or valve in one passage, 
the liquid will pass by that passage into the reservoir, while the vapour or 
gas in the reservoir will pass into the feeding can or vessel by the other 
passage. 

3290. H. CAUNTER, Stornoway, Island of Lewis, Ross, “‘ Manufacture of 

lubricating matter or composition.” — Dated 29th December, 1863. 

This invention relates to obtaining a lubricating matter or composition 
by the combination of caustic alkali with the tar, crude oil, or grease re- 
sulting from the distillation of peat. The alkali the patentee preters to use 
is caustic soda of about 1,100 specific gravity in proportions of about 3 gals. 
of the alkaline solution to 1 cwt. of the product distilled from peat. He 
also obtains a lubricating matter adapted to various purposes by macerating 
or triturating together the tar, crude oil, or grease obtained from the distil- 
lation of peat with water, and without the admixture of alakli or alkaline 
solution, 


30. J. J. Hays, Hitchin, Hertfordshire, “Manufacture of peat and charcoa!.” 
— Dated 5th January, 1864. 

The apparatus which the patentee employs in the first stage of the manu- 
facture, consists ofa grinding mill formed of di-cs of cast iron, or other 
suitable material, fixed vertically in a frame, and having the surfaces which 
are in contact, or nearly in contact, rubbed or grooved either radial'y or 
spirally, in conjunction with other mechanism. The Second part of the 
invention consists of a drying kiln for peat. The Third part of the inven- 
tion consists of retorts for carbonising peat, and in the condensation and 
collection of the tar and other products derived from the distillation of 
neo This invention cannot be described without reference to the draw- 
in 


igs. 


Worr Rock Licutsousr.—For many years past the imperative 


| necessity of a lighthouse on the Wolf Rock, which is about seven 


miles south-west of Land’s End, has been generally acknowledged, 


“ | and about three years ago the Trinity board resolved to erect one. 
This invention consists in adapting to the lamp or lantern a reflector or | 


Since that time the preparatory works have been carried on at 
Penzance, under the superintendence of Mr. W. Douglass, the 
resident engineer, and a large quantity of granite has been cut and 


| fitted, ready to be sent out to the rock when required. A landing- 


place for materials had to be prepared, so that the masonry work 
might be transferred to the solid rock under the most favourable 
circumstances, when duly prepared. This preparatory work is 
now pretty nearly completed. The irregularities of the Wolf 
Rock have been hewn down with great labour and skill, until 
a solid base was found for the immense stones which form 
the foundation of the lighthouse. On Thursday last it was 
resolved to go out and remain at sea for a few days, that a 
lull of the mighty ocean might be taken advantage of, and 
the base stone be laid, as it were, by stealth. Atter waiting 
off Land’s End on Thursday, Friday, and part of Saturday, 
it was at last found that the lucky moment had come. 
The dimensions of the lighthouse are as follow :—The extreme 
height of the masonry of the tower, 116ft. Gin. ; from the base to 
the centre of the light, 126ft. Gin; the height of the light above 
high water, spring tide, average tide, 110ft.; the diameter of the 
base, 40ft. 1gin.; and the diameter of the upper part of the tower 
under the cornice, 17ft.; the diameter of the gallery round the lautern, 
21ft. The whole tower is to be built solid 42{t. above the base, and 
the upper portion of the tower is divided into seven rooms in addi- 
tion to the lantern. The granite for the masonry of the upper walls 
and the external part of the base is from Messrs. Pesenen'’s Carnsew 
Quarry, near Penryn. The granite for the internal part of the solid 
work is from Messrs. Freeman’s New Mill Quarry, near Penzance. 
It is calculated that the light from the top of this new lighthouse 
will be visible on board the deck of a ship at a distance of fourteen 
miles, and at the masthead of a large ship at a much greater distance. 
About eight o'clock on Saturday evening the Trinity, tug, came 
into the Penzance Pier with her colours flying, which at once indi- 
cated the successful laying of the foundation stone.— Western Morn- 


ing News. 
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A Scotch Sarpscrper in France.—(From our C i 
Mr. Jobn Scott, who has constructed at St. Nazaire a steamship 
(the Imperatrice Eugenie) for the General Transatlantic Steam 
Navigation Company, is about, it appears, to definitively to establish 
a building yard at St. Nazaire. The reason which induces Mr. Scott 
to take this step is the cheapness of labour and certain materials, as 
compared with the rates current in England. 


HerolsM oF AN Enoins Driver.—The Elmira (N. Y.) Gazette re- 
cords the following act of devotion to duty: ‘ The engineer ou the 
train conveying the prisoners to this place, when the collision was 
discovered to be unavoidable, with certain death staring him in the 
face, heroically remained at his post and reversed the engine, and 
was buried in the wreck. When found, his back was against the 
boiler, and he was literally burnt to death. He told those who came 
to his assistance to keep away from him for their own safety, as he 
feared the boiler would burst. Every exertion was mrde to extri- 
cate him, but without avail, until life was extinct. His name was 
William Ingram. 

Trarric Receirrs.—The traffic receipts of the railways in the 
United Kingdom amounted, for the week ending the 6th of August, 
on 11,369 miles, to £734,200, and for the corresponding week of 
last year, on 10,976 miles, to £671,235, showing an increase of 393 
miles, and of £62,965 in the receipts. The gross receipts on the follow- 
ing fourteen railway amounted in the aggregate, on 7,789 miles, to 
£/.84,067, aud for the corresponding week of 1863, on 7,663 miles, 
to £538,346, showing an increase of 126 miles, and £45,721 in the 
receipts. ‘I'he increase on the Caledonian amounted to £2,374; on 
the Great Eastern to £3,833; on the Great Northern to £2,040; on 
the Great Western to £2,992; on the Lancashire and Yorkshire to 
£5,098; on the London and North-Western to £8,455; on the 
London and Brighton to £1,746 ; on the London and South-Western 
to £3,595; on the Manchester, Sheffield, and Lincolnshire to £1,892; 
on the Midland to £4,861; on the North British to £1,086; on the 
North-Eastern to £7,589; and on the South-Eastern to £476—total, 
£46,037. But from this must be deducted £316, the decrease on the 
Great Southern and Western, leaving the increase as above £45,721. 
The goods and mineral traffic on these lines amounted to £256,493, 
aud for the corresponding week of 1863 to £229,081, showing an 
increase of £27,412. The receipts for passengers, parcels, &c., 
amounted to £327,574, against £309,265, showing an increase of 
£18,309. The traffic receipts on sixty-three other lines amounted, on 
3,580 miles, to £150,133, and for the corresponding week of last year, 
on 3.313 miles, to £132,889, showing anincrease of 267 miles, and of 
£17,224 in the receipts. The total receipts of the past week show 
an increase of £19,211 as compared with those of the preceding 
week ending the 30th July, and as compared with the corresponding 
weck of last year a very considerable increase in the traffic of the 
country. 

Deatu in A Divine Arparatus.—An inquest was held on board 
her Majesty’s ship st. George, at Falmouth, on Saturday afternoon, 
on the body of Samuel Warren, aged twenty-four, a seaman and 
diver belonging to that ship, who was suffocated on Friday 
afternoon while diving in Falmouth Harbour. The deceased had 
previously been a diver on board her Majesty’s ship Cambridge. He 
went down from a boat between two and three o'clock on Friday 
afternoon in 13} fathoms of water, at the spot where the St. George 
was lying, for the purpose of recovering a set of boat's cratches that 
had been lost from the St. George. He selected his own attendants 
for the occasion from the ship’s company, and arranged with them 
the signals, which were to be, “one pull less air,” “two pulls more 
air,” “three pulls to come up.” About half a minute after he was 
down he signalled for more air, and more was pumped down. 
Warren then walked about one fathom and a half, there being about 
fifteen fathoms and a-half air pipes out, when he signalled to come 
up. ‘The pulling up was immediately commenced. He had been 
about four minutes down, and the boat’s crew were about two 
minutes in pulling him up. The mouthpiece of the dress was taken 
off before he was taken into the boat, and he put his right hand 
across his mouth. The diving dress was immediately taken off, and 
Warren was carried on board the St. George; his face, ears, nostrils, 
and helmet were covered with blood. He did not speak, but gave a 
convulsive struggle, and died just before he was got on board. The 
diving dress was a new one, which the deceased had borrowed from 
the Falmouth Dock Company. It was found on examination that 
the air pipe had burst at about nine fathoms from the helmet, and 
that the valve for the outlet of the foul air was fastened. This had 
occasioned an extra pressure on the tube, and hence the accident. 
Means were resorted to for more than an hour to restore the deceased, 
but without any apparent result. The jury returneda verdict “That 
deceased was suffocated by over pressure of air while diving, in 
consequence of the escape valve of the diving apparatus being set, 
and that no blame attached to any one except deceased himself.”— 
Western Morning News. 


Facrory Rerorts.—The reports of the factory inspectors for 
another half-year state that the cotton mills most employed are 
those in which Surat cotton can be best adapted in the yarns and 
cloths manufactured—that is, where coarse or heavy goods are the 
staple. Complaints are occasionally made of scarcity of hands, but 
one cause is the low rate of wages earned from inferior cotton, and 
the migration from one mill to another where superior qualities are 
used. One of the inspectors, Mr. Baker, calculates that, between the 
beginning of January and end of May, the average employment per 
week rose from two days aud two hours to three days and seven 
hours. But he is told that there is, unfortunately, a circumstance 
which may prevent his estimate being accepted with entire confi- 
dence ; when cotton is high in price a spinner of ordinary yarns will 
raise his counts, and make his cloth the usual weight by the addi- 
tion of more size; it is said that as much as 50 per cent. is some- 
times added, and a manufacturer may boast of getting rich by selling 
cloth for less money per pound than he pays for the mere yarn of 
which it is composed. With regard to the silk trade, it is reported 
to be in a very depressed state. France, losing her American 
market, floods this country with her silk manufactures. Steam 
power has, in many ins'ances, given place to hand power—that is, 
to machinery turned by little boys the day through—boys whom the 
law does not protect, because theirs is simply hand labour; but it 
is so severe as almost to amount to cruelty. When the fashion 
of wearing ribbon returns, Coventry will not be behind any 
competitor. Three new trades appear to have become esta- 
blished there, and seem likely to do well. They are the weaving 
of frillings, of worsted goods similar to the Bradford trade, and 
of elastics. For the former the city is indebted to the public spirit 
of the Messrs. Cash, and for the latter to the indefatigable energy 
of Lord Leigh, and the enterprise of Mr. Franklin, jun. Mr. Baker 
notices also a successful attempt at weaving coloured silk figures in 
coburgs without any waste of material, As forthe flax trade, every 
spindle and loom is working full time. It is said that 300,000 acres 
were sown in Ireland. New mills are springing up there, and the 
number of looms for linen power-loom weaving have increased 125 
per cent. in five years. In England, on the other hand, the flax 
epindles have decreased largely, and we have imported the flax we 
could have grown. A new process of retting in a few days, in the 
most costless manner, and without offence to the neighbourhood, is 
spoken of. Mr, Redgrave, inspector, doubts the wisdom of families 
of cotton operatives emigrating to Dundee in consequence of any 
demaud for labour in the jute trade. In that trade only a small 
number of the younger members of a family can be employed, and 
the material is very different from cotton. The state of trade is 
very remarkable. Cotton, that used to be thought dear at 8d., is 
now 28d., and advancing, and the consumption is increasing. Wool, 
that was 21d. per pound four years ago, is now 31d. on the sheep’s 
back; and yet every spindle is in full work. Fiax, which in 1560 
averased £62 per ton, finds now a ready sale at £73, and the trade 
Was uever more profitable nor more healthy. Linen, which had 
become a luxury im consequence of its price, is once more ——— 
au article of universal and preferable consumption. Silk, for whic! 
we used to depend greatly upon China, now comes from Japan in 
considerable quantities, and the manipulation is such as to render it 
equal to that which we are accustomed to receive from Italy. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Weex’s Rerorts rrom Inonmasters: Good Demand for Plates 
and Sheets: Completion of Welsh Bars: The American Market: 
Difficulty to get Work done: Merchants’ Complaints—Pia Inox 
Traps : Inactive: Prices Firm—Tue Leeps Lock-our: State- 
ment and Balance Sheet: Receipts, £11,588: Complaints by 
South Staffordshire Ironmasters: Shall Puddled Iron be Sent to 
Leeds ?—Coat ‘Trave: Effects of Miners’ Strike—Tstimonia BY 
Mixers 10 A GOVERNMENT InsPecTOR — HaRpwaRE ‘TRADES: 
Generally Flourishing — Locau Companies: Large Dividends — 
Proposep BiruincuamM EXaIBITION. 


Tue reports that we have received from the iron and coal masters 
during the week, are to the effect that for angle bars and plates, and 
all other descriptions of iron used for bridge or girder and shipbuild- 
ing, as also for boiler plates, the demand is great at full prices ; but 
for bars and hoops there is not a great request. Good Welsh bars 
are now made to supply the place of Staffordshire bars in not a few 
instances ; and the recent tolerably good demand for hoops seems to 
have supplied customers’ wants for the present. Sheets of a good 
quality remain in fair request. Nearly all the specifications relate 
to iron to be used up in this country. Scarcely any orders are now 
coming from America, because of the uncertainty in the minds of 


buyers as to the price they will have to pay for it, so varied are the 
changes in the value of gold in that country. And, except in rare | 


ins‘ances, makers here would be reluctant to give even the briefest 
credit to American customers, so imminent is, in their opinion, the 
danger of a great political or commercial disruption in the Northern 
States. Masters complain that the men are not working as much 
as they might; and customers are complaining that they cannot get 
their orders executed in a reasonable time in South Staffordshire. 
One merchant of considerable standing says that he is compelled, in 
consequence, to go elsewhere for his iron, for it was represented that 
in the North of England, and at Sheffield in particular, amongst 
other places, the men did not leave work so much ‘as in these dis- 
tricts. Then there are complaints that for bars and hoops a few 
makers were taking very low prices. 

No sales are taking place in pigs worthy of note, yet prices are 
tolerably firm. 

A statement and balance sheet is being circulated throughout the 
ironworks here, by the ironworkers of the Leeds district. The 
writers say: “‘ Our dispute has now extended over a period of six- 
teen weeks, and still the horizon of our hopes of a speedy settle- 
ment is as gloomy as ever. There are a few who have forsaken our 
ranks, and have become the willing slaves of their employers, but 
by no means to the extent to affect the question in the slightest 
degree, and the men in a body continue as firm, and if possible more 
resolute than ever to continue the struggle until the employers are 
disposed to take down their declaration. We have done our utmost 
to bring about a settlement of this dispute, but ali of no avail. We 
sought and obtained advice from G. 8. Beecroft, Esq., one of the 
members for the borough of Leeds, which was very excellent, and 
which we would not but act upon, but the masters did not 
reciprocate the peaceable overtures and reasonable terms of the 
men. Only let the declaration be taken down, and we pledge 
ourselves to do our utmost to promote order amongst ourselves, 
proper subordination to our superiors, and to guard the interests of 
our employers. Sixteen weeks have passed and still the code of 
slavery hangs from the walls of the seven forges. It remains in 
spite of public opinion and private remonstrance—in spite of the 
press, ministers of religion, and public speakers, in spite, indeed, of 
all who are friends of liberty, and who have united in condemning 
it. The attempt on tue part of the Leeds masters to destroy our 
power of combination, has only strengthened our principles and 
shown us that the freedom and liberty of the working men of 
England is only their own so long as they combine and co-operate 
to aid one another.” The contributors to the strike fund are then 
thanked for their noble assistance and support, which has enabled 
10s. and 14s, a week per head to be distributed to the workpeople 
locked-out. The balance-sheet showed that the total receipts up to 
August 8th have been £11,588, of which the Gateshead executive 
committee have contributed £5,923; the Brierley Hill executive 
committee, £4,885 ; and the Millmen’s Association, Westbromwich, 
£650. The total number of members receiving pay from the asso- 
ciation is set down at 1,300, and resolutions, the document states, 
have been passed to hold meetings in the principal towns in the 
county to give information upon the subject of the strike and to 
solicit aid. 

Ironmasters here are complaining loudly that it should be 
threatened that if they should send puddled bars to Leeds, the men 
shall come out, “even if they have to go to prison.” It is shown 
that for twenty years puddled bars have been an article of commerce 
between this district and Leeds, and the demand has not, therefore, 
sprung up with the lock-out, But if it had, the masters assert that, 


dividend will be paid at the beginning of September. The report 
and dividend were adopted nile. wereen Sy 

The directors of the Railway O Company (Oldbury) have 
just declared the dividend for the last six months ending June 30, 
The net profits for the half year are £6,624. From this it is recom- 
mended that a dividend of 10 per cent. be and a bonus of 3s, 
per share. Thesum of £2,000 is added to reserve fund, £1,000 
written off for new buildings, and £600, being the balance, is 
carried to the credit of the next account. 

The “interim” dividend about to be declared on the shares of the 
Metropolitan Railway Carriage and Wagon Company will be at the 
rate of 10 per cent. per annum. 

It is stated that the “interim” dividend on the shares of John 
Brown and Co. will be at the rate of 25 per cent. per annum. 

A meeting of gentlemen was held in Birmingham a few days £7 
for the purpose of discussing a project which has been mooted 
the formation of “The Curzon Exhibition Hall Company,” capital 
£15,000, in 1,500 shares of £10 each. The object is to su the 
town with a public ——- suitable to the holding of exhibitions 
of various kinds. A valuable piece of land has been offered at 
the top of Suffolk-street. The hall is to be capable of holding 2,000 
persons, and in the front of the building it is proposed to erect shops 
or warehouses. Such is an outline of the project, which has not yet 
been fully matured, but it is Ds gem at the building shall be 
suitable for the Dog Show, and that that portion of it shall be con- 
structed on the principle of the Grand Cirque at Paris. Lord Cur- 
zon is the chairman of the new company, Mr. Westley Richards is 
vice-chairman, and the provisional committee is an influential one, 
Mr. Edward Holmes is the architect. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Livervoo.: Mersey Docks and Harbour Board: National Steam 
Navigation Company : Mersey Steel and Ironworks Company: The 
Mersey Rams — Tue Nortu-Easrern District: Shields Steam 
Shipping Company ( Limited); Testing Anchors and Chain Cables : 
New Railway Station at South Shields; The Royal Agricultural 
Society and the North-Eastern Railway Company: River Tyne Com- 
mission—MupLand Raitway: Continued Development of the Under- 
taking—W est Yorksuire RaiLway—Lonpvon anv Norta-WesTERN 
Ramway — Great Norraern Rauway—Tue Trent anno THE 
Reapiey Beiwek—Wisseach WATERWORKS—StaTE OF LANCASHIRE: 
Continued Amelioration—Scortisu ‘Tories: The Jron Trade: Rail- 
way Matters: Steam Shipbuilding—--Locn Katains Waterworks— 
Tue Coat anv Inon Trapves: Derbyshire: South Yorkshire. 


WE commence with Liverpool. At the last meeting of the Mersey 
Docks and Harbour Board the engineer presented reports on the pro- 
gress of the interminable works on which the board is engaged. We 
hope to refer to the information communicated by Mr. Lyster on a 
future occasion. Yesterday week the first ordinary meeting of the 
National Steam Navigation Company was held at Liverpool. The 
secretary read a report, from which the following are extracts :— 
“The steamers that the company have already afloat are the 
Louisiana, Virginia, Pennsylvania, and Erin, This fleet will be 
added to by the launching next month of the Ontario, and two 
other vessels are expected to be launched within six months. The 
company have also a ship building on the Mersey, and have con- 
tracted for three at Newcastle, to be launched next year, and two the 
year following, to enable them to carry out the first objects of the 
company as stated in the prospectus.” “ The directors have already 
been enabled to establish a fortnightly line from Liverpool to New 
York, and early next year they will be in a position to extend it to 
a weekly service. The accounts are made up to the 30th of June, 
and show a working profit of £22,806 9s. 1d., after deducting from 
which interest on the cost of the ships running, and all salaries and 
office expenses, there remains a nett balance of £12,544 19s. 3d. The 
capital from which these results have been produced (about £190,000) 
had only been in the hands of the directors an average of about three 
months and a half, and therefore it is not proposed to strike any 
dividend at present, but to carry the whole amount forward to be 
dealt with at the termination of the current year.” The chairman 
referred to what he considered the sound principle upon which the 
company had been projected; an opinion borne out by the public 
support. They had already realised a fair share of the trade of the 
Auantic. The company had now attained a fixed position; they 
were not looked upon as interlopers, and shippers both here and in 
America recognised the boats of the company as the regular boats 
for carrying their goods from one side of the Atlantic to the other. 
He acknowledged the courtesy of the Cunard Company. After some 
further remarks the report was unanimously adopted. The Mersey 
Steel and Iron Works Company have, it is understood, received an 
order from the Government to construct a 10-ton gun upon the 
principle patented by Mr. James Mackay, of Liverpool, and which 
was recently tested with such success at Crosby, near Liverpool. The 
gun will be proved at Woolwich. Experiments are now being made 








if it is right for the men to assist their fellows in Leeds, it is equally 


right for the masters in Staffordshire to assist the masters in that | 


city. We should not, however, be fairly representing the opinions 
of the ironmasters of this district if we were to say that, as a body, 
they sympathise with the declaration. But that they would desire 
that the Leste men should have to go in on their masters terms, 


there can of course be no doubt. } 


The strike of miners in the Dudley district continues without | 
much alteration. In consequence, the price of coal is being kept up | 
much longer than would otherwise have been the case. 

On Monday week last a testimonial, the cost of which was sub- | 
scribed by miners, was presented to Mr. John Hedley, late her | 
Majesty’s inspector of mines for the Midland district. The present | 
cousisted of a very beautiful clock and silver inkstand, of elaborate 
design, with an appropriate inscription. 

Relative to the general hardware trade of the district, we have to 
report that, in Birmingham, there is quietude in the metal branches, 
and there is a slight fall-off in the demand for material. The electro- 
platers and button manufacturers are busy, and the tin-plate 
workers and edge-tool makers are fairly supplied with orders. The 
brassfounders are doing a steady amount of business, and for 
builders’ ironmongery there is a fair demand. The fancy trades are 
inactive. At Westbromwich the foundries are most of them well 
engaged ; the hollow-ware manufacturers are busy, and the spade, 
shovel, and fork makers are well supplied with orders. At Wolver- 
hampton and Bilston trade is steady, but at Willenhall the recent 
reduction in the price of iron has not produced so favourable a 
change in the demand for locks as was anticipated, nevertheless the 
various branches of the trade are tolerably brisk. For rim locks the 
Australian and Cape orders are improving, and India promises to be 
an extensive customer in the padlock branch, bidding fair to supply 
the place, in that respect, of the States of America. The home de- 
mand for dead, mortice, and drawn-back locks is rather quiet; the 
key stampers are not very busy, and the curry-comb trade is slack. 
At Darlaston the gun-lock trade is quiet, but there is a brisk demand 
for nuts, screws, rivete, coach springs, and other miscellaneous 
articles, the manufacturers of which give employment to a large 
number of hands. At Wednesbury the tube makers are busy, 
especially in the marine tube branch, for which there is a consider- 
able demand. For axles and general railway work there are some 
extensive orders in course of execution. 

The first ordinary general meeting of the shareholders of the 
Patent Shaft and Axletree Company (Limited) was held in Birming- 
ham on Monday. The report of the directors for the half-year 
ending June 30th contained a very satisfactory balance-sheet, show- 
ing that the net profit up to that period amounts to £15,452 9s. 10d. 
The directors proposed to declare a divideud at the rate of 15 1 od 
cent, per annum, to write off all the preliminary expenses, and to 
set aside £7,125 out of the profits to form a depreciation fund upon 


at Crosby Beach with a small 12-pounder gun, in order to test the 
applicability of Mr. Mackay’s principle to various sizes of ordnance. 
The Scorpion, late El Tousson, has been in the Birkenhead graving 
docks to have her bottom cieaned and painted; and the Wyvern, 
| late El Monnassir, is already hauled under the crane to receive her 
turrets and masts. The engines of the Scorpion were worked on 
Thursday at full power, when everything appeared to be in perfect 
order, it is rumoured that Captain Keppel has been appointed to 
the Scorpion. 

Several matters of interest await notice in connection with the 
north-eastern district. ‘Tne directors of the Shields Steam Shipping 
Company (limited) have declared a dividend at the rate of 10 per 
cent. per annum, The directors also recommend that the sum of 
£550 be placed to the credit of the depreciation fund, which will then 
amount to £1,425, and the sum of £100 to the credit of the redemption 
fund, the amount of which will then be £337 5s. 5d. There wilialso 
be a balance of £37 11s. 14d. to be carried to the credit of uext half- 
year’s account. Since the last general meeting of shareholders, the 
new steamer Chipchase, built by Messrs. J. W. Richardson and Co., 
has been launched and placed upon the station, and is working in 
every way most conducive to the interests of the shareholders. The 
‘Tyne has made twenty-tive London voyages during the past six 
months, and no casualties of any importance have occurred. An 
intimation has been given to the Shipowners’ Association, at Shields, 
by Lloyd’s surveyors for the ports of Newcastle and Shields, that 
the time has arrived when the committee's regulations as to the test- 
ing of anchors and chain cables will be rigidiy enforced; and that 
in tuture the figure will be withheld from new ships until these 
requirements are complied with. No special provision has yet been 
made for the testing of anchors and chains on the Tyne. .This, how- 
ever, will soon be remedied, as the Lloyd’s Public Company (limited) 
have very nearly completed their works at Low Walker, and expect 
in about amonth to be able to commence the testing of anchors and 
chains. In the meantime certificates of testing by private firms will 
be accepted by the surveyors. A handsome new railway station, 
erected by the North-Eastern Railway Company at the high part of 
South Shields, is nearly completed, and will be shortly opened to the 
public. It will be the most commodious of all the railway stations 
on either the North or South Shields branch railways, The council 
of the Royal Agricultural Society has passed a special vote of 
thanks to the directors and officers of the North-Eastern Railwa 
Company for their endeavours to promote the success of the society's 
meeting at Newcastle-upon-Tyne, and for their zealous exertions to 
secure the comfort and convenience of the numerous visitors and 
exhibitors. At the last sitting of the River Tyne Commissioners, 
the Dredging and River Works Committee reported that a letter had 
been laid betore them from the solicitor of the Electric Telegraph 
Company on the subject of the agreement between the company and 
the commissioners for the transmission of the electric current from 





the premises and plaut. After all this, there will remain 
£2,702 9:. 10d, to be carried forward to the next account. The 


Greenwich to fire the time guns at Newcastle and Shields. ‘Lhe 


{ committee thought that it would be desirable to agree with the com- 
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pany on the principle of paying a fixed sum from year to year. It 
was resolved that as soon as the tenants occupying the various pro- 
perties in Newcastle and Gateshead, purchased by the commissioner- 
for the purpose of the Newcastle Bridge works, were got out, the 
engineer should proceed to remove such properties, disposing 
of the old materials to the best advantage he could. With reference 
to the Tynemouth dock guarantee, Mr. Clayton stated that the 
draft of the deed of guarantee by the coalowners had been prepared 
and submitted to them. The chairman of the Blythe and Tyne 
Railway Company would submit a resolution of guarantee at the 
approaching half yearly meeting of the company ; but the resolution 
could not be acted upon until an Act of Parliament was passed. 
He (Mr. Clayton) was in correspondence with Lord Hastings’ 
trustees ; but it was probable that they also would need parliamen- 
tary powers. In the Duke of Northumberland he had perfect 
confidence. Mr. Taylor inquired as to the Newcastle Corporation. 
Mr. Clayton stated that the Parliamentary Committee of the council 
were ready, in accordance with their report, to bring the subject 
before the council with their recommendation, so soon as the plan 
and cost of the dock had been fixed, and the guarantees were 
arranged. The commissioners are about to proceed as soon as 
possible with their new Tyne Bridge undertaking “The plans,” 
says the Newcastle Chronicle, ‘are now prepared; thev are ready 
for the consideration of the Board of Trade; and the main features 
of the new roadway across the river may be stated in a few words :— 
It is to be of iron. It is to repose on piers, three only of which will 
stand in the river, the one in the centre being about 50ft. in thick 

ness, and the one on each side of it 19ft.—7O0ft. in all. The passage- 
way at each end will be 45/t. in width, 25ft. for carriage traffic, and 
10ft. on each side (the present allowance being 6ft.) for pedestrians. 
In the middle, owing to the sustaining girders, the width will be 
somewhat less. The footways will be 8}ft., and the carriage-road 
(as at present) about 22ft. or 23ft, There is now a rise of 5ft. from 
the ends to the centre—this, in the new bridge, will be reduced to 
one—a considerable diminution in the gradient, and an improved 
facility for traflic. It is for traffic that bridges are constructed, and 
this primary fuct has been kept in view in all the details of the new 
viaduct. ‘The plans comprise a land arch, or opening, at each end, 
affording a quay communication, about 30ft. broad, from east to 
west. At Gateshead the southern approach contemplates improve- 
ments on either side, and also makes provision ‘for the accomplish- 
ment of those improvements above bridge which are certain to be 
one day executed where Pipewellgate now stands. At Newcastle 
the northern approach looks forward, as laid down upon the plans, 
to a widening of the Close, governed by the present breadth of the 
Sandhill adjoining. ‘The bridge, however, is not to be reconstructed 
simply for trade and communication between the two sides of 
the river. Its reconstruction is called for on that ground, cer- 
tainly. It has been pronounced unsafe, by Admiral Wash- 
ington and others, and likely to fall; but its removal 
is required for purposes of navigation —that the inter- 
ruption to the tidal waters may be abated, and doorways may 
be made for the passage of shipping between East and West. A new 
bridge is required, in sbort, in the interests of river improvement and 


river where the bridge crosses. A very lengthy investigation took 
place, a’ d it was said to be clearly shown that the narrow spans of 
the bridge, together with the centre pier being constructed in the 
mid-stream, were the main causes of the obstruction to the naviga- 
tion ; and it was stated that no efficient remedy could be made for 
vessels with heavy cargoes but the removal of the mid pier, and it 
was strongly argued that there ought to be one opening of, at least, 
100ft. span, whereas the widest span is now only 60ft. It was said 
some improvement might be made by extending the pier work 
above and below tke bridge on the east side, so as to enable vessels 
of light draught to get through safely, but that that would not be an 
effectual remedy for vessels with heavy cargoes. A good deal of 
evidence of captains of vessels, and others accustomed to the navi- 
gation of the river, was taken down, which Lieutenant St. Aubyn 
said he would send up to the proper quarter. It is supposed that 
already upwards of one hundred casualties have occurred at this 
part of the river since the commencement of the construction of 
ne works of the bridge, which have been attended with great 
oss. 
A contract has been entered into with Messrs. Easton and Amos 
to construct the necessary works for supplying Wisbech with water 
from the springs at Marham, beyond Lynn, for which the Act 
was obtained this last session. he whole are to be completed 
by July, 1865. It is said that the total outlay, including Par- 
liamentary expenses and compensation, will probably not exceed 


The state of Lancashire continues to improve. Thus, at the last 
meeting of the Manchester Central Executive Relief Committee, a 
report, presented by Mr. Commissioner Farnall, showed that, since 
the 9th ult., there had been a decrease, in the twenty-seven unions 
of the cotton district, of 6,184 in the number of those receiving 
parechial relief. The decrease was spread over the entire district. 
The number relieved by the unions on the 6th inst. was 77,553, 
or about 30,000 more than the corresponding period of 1861, “ ad- 
mitted to be the most prosperous year ever known in Lancashire.” 
At this time last year 145,849 persons were receiving parochial 
relief in the same area, and the weekly dimirution in the cost of 
outdoor relief, when compared with August, 1863, was £4,394 14s, 1d. 
Among the recipients of relief on the 6th were 3,749 able-bodied 
men, or 792 fewer than on the 9th of July. The secretary’s report 
showed results equally gratifying. The present pressure on the dis~ 
trict, it is stated, is not more than double that of ordinary prosperous 
times. Several of the relief committees have been enabled to 
suspend operations, and a resolution was offered to the committee, 
confining its grants of money ‘to the relief of persons not receiving 
parochial aid.” This resolution was, however, vigorously opposed 
by one member of the committee, and ultimately it was resolved to 
apply the resolution only to unions where the pauperism exceeds 
5 per cent. upon the population. Some details, furnished by Mr. 
Rawlinson, C.E., stated that there were 77 places in which public 
works were in operation on August 15th. The new Act extended 
time to make loans to January Ist, 1865, and extended the bor- 
rowing powers to two years’ rateable value. Preston, Ashton, and 
Glossop were the se in which there were yet a considerable 





river traflic. The extensive plans of the Tyne C 8, 
acting under the advice of the river engineer, Mr. Ure, comprise 
the removal of the old impediment to the tidal flow; and not 
only are we to have a bridge with as little pierwork as possible in the 
stream, but also with doors that will open tor the passage of vessels 
to and fro. The Act of 1861 gives powers to make such openings, in 
the new construction, as will ‘enable vessels with masts to pass 
through and by the bridge.’ The plens, therefore, propose that a 
portion of the roadway shall be so mav’e as to swing round on the 
centre pier, and leave two openings—one for ves-els going up the 
river, the other for vessels coming down—and each of them about 
90't in width, proper provision being made to protect the central 
section of the bridge, when swung round by hydraulic power, from 
the collision of shippmg in motion.” 

The report of the directors of the Midland Railway Company, 
submitted to the proprietors this week, affords some interesting 
information with respect to the new line which the company bas on 
hand, The works on the Rowsley and Buxton Extension Railway 
to New Mills are proceeding satisfactorily. All the shafts of the 
Dove Holes tunnel are down to their er depth, and 1,143 yards 
of the tunnel have been completed out of the total length of 2,860 
yards, ‘Ibe works upon the Whiteacre and Nuneaton line are in a 





forward state. The tunnel and earthworks are all executed, the 
stations are nearly completed, the permanent way is now being laid, | 
and the railway is expected to be — for traffic at an early date. | 
The line of the London and Bedford Exten-ion Railway has been 
staked out. The first contract, including one mile and seventeen | 
chains in the neighbourhood of London, bas been let; and now that . 
the sanction of Parliament has been obtained for the alterations 
proposed to be made in the line, the entire railway will be placed 
under contract as soon as practicable. The Ashchurch and Evesham } 
Railway is nearly completed It was opened for goods and mineral | 
traflic on the first of last month, and will shortly be ready for pas- 
senyer traffic. A resolution was proposed to authorise the following | 
expenditure on capital account :—For new goods wagons, timber , 
wagons, carriages, &c., £95,100; new engines, £60,000; additional 
land and station buildings, &c., £45,000—total, £200,000. 

The directors of the West Yorkshire Railway Company have just 
declared a dividend at the rate of 7 per cent. per annum on the 
ordinary stock of the undertaking. | The directors refer with satis- 
faction to tie steady increase of the general traffic and income, 
which will shortly be augmented by the opening of several new lines 
and branches in the district. The “lock-out” in the iron trade at 
Leeds during the greater part of the first half ycar has seriously 
reduced the earnings of the line. The works «f the Batley and 
Metbley branches are now being rapidly carried on, and the comple- 
tion of these lines is an event not far distant. The bill for uniting 
with the West Yorkshire Company, the North-Eastern, and the 
Lancashire and Yorkshire Companies, in the ownership of the 
Methley Railway, on equal terms, has received the royal assent. 
The Osseit and Batley Railway will be in readiness for passenger 
traflic in a few weeks. 

The improvements in the portion of the London and North- 
Western Railway is forcibly illustrated in the directors’ report, and 
what is still better, in the substantial dividend declared. As com 
pared with the corresponding period of 1863, the amount received 
for passengers, gouds, minerals, and cattle, iv the past half year was 
as follows: — Passengers, &e., receipts, 1864, £1,163,597 ; 1863, 
£1,065,465. Goods, mineral, and cattle receipts, 1864, £1 432 539 ; 
1863, £1,244,581. The Edgehill and Garston Line, 4) miles, was 
opened tor traffic on the 15th of February last; the Merthyr and 
Tredegar Extension, 4} miles, on the Ist March; the Winwick and 
Golborne Branch, 24 miles, on the Ist August. The growing extent 
and importance of the passenger trafic of Liverpool render necessary 
extensive alterations and enlargement of the Lime-street station in 
that town. The directors are of opinion that the plans of the 
enlarged station should include a suitable hotel, and accordingly a 
vote for the estimated cost was submitted at the meeting of the pro- 
prietors to-day (Friday). 

The directors of the Great Northern Railway intend to proceed 
vigorously with the new lines authorised last session in Lincolnshire, 
so as to shut the Great Eastern out of the ground which they are 
anxious to take up. The estimated liabilities of the company on 
capital account in respect of works in course of construction, new 
rolling stock ordered, and land purchases, &c., is £946.581, and the 
assets in ordinary and preference stocks, £1,120,490, showing a 
surplus of £173,000. 

Yesterday week a deputation of merchants, vessel owners, and 
others, from the port of Gainsborough, Lincoln, and other places, 


and several directors of the Gainsborough Steam Packet Company, 
and the Trent and Humber Shipbuilding Company, proceeded from 
Gainsborough to Keadby, for the purpose of having an interview 
with Lieutenant St. Aubyn, who wes present on behalf of the 
Government, and Mr. Bartholomew, the railway engineer, with 








a view of investigating, and making inquiries respecting, the dan- 
gerous state of the navigation of the river ‘Trent at that part of the 


ber of unemploy In many places the public works were 
being carried out with reduced numbers, owing to the opening of 
many mills, and the large number of persons who were at present 
engaged in agricultural operations. Mr, Maclure added that 1,668 
skilled operatives and 2,600 factory workers were at present 
employed on public works. Calculating these on an average of four 
to a family, which would be about the correct estimate, it appeared 
that nearly 20,000 persons were maintained under the provisions of 
the Act. 

We turn to Scotland. From Airdrie we learn that the iron trade 
is extremely active, and that the works are being extended, to meet 
the large and growing demand for their produce. At Calderbank 
that part of the work known as the “ Haugh,” after a bong silence, 
is being refitted, and will shortly, it is expected, be placed in full 
activity. At Dundyvan a new blast furnace is in progress, which, 
when completed, will be the largest in the district; and new 
machinery, on a large scale, is in progress of erection for the 
manufacture of railroad iron. Every work, from great to small, is 
ju-t now pushing its powers of production to the utmost; and the 
coal trade in the neighbourhood shows a corresponding dezree of 
prosperity. The Nitshill Iron Company is already giving a 
Stimulus to the district of Hutlet and Nitshill; and though the 
company only commenced operations some three or four weeks 
since, there are upwards of sixty hands in constant employment. 
A meeting of the directors of the Scottish Central Railway, and a 
number of gentlemen from Argyllshire, was held at Stirling, last 
week, for the purpose of taking steps to promote a railway from 
Callander to Oban, by way of Crianlarich and Tyndrum. The 
utmost unanimity prevailed. The whole line is to cost £600,000, 
and of this the Scottish Central has agreed to take up 
£400,000 of stock. An opposition is spoken of under the auspices of 
the Caledonian, crossing the Forth and Clyde at Drymen. 
The official trial trip of the paddle steamer Cawarra, recently 
launched from the building yard of Messrs. A. and J. Inglis, Point 
House, for the Australasian Steain Navigation Company, came off 
yesterday week. In running the Lights a speed of thirteen knots 
an hour was attained, partly against the tide, at a mean draught of 
seven feet, which was highly satisfactory to all concerned. Her 
dimensions are 216ft. by 25}ft. and 12}ft.; tonnage, 650 tons, Bm. 
The engines were made by the same firm, on the oscillating princi- 


ple, of 160-horse power, fit'ed with patent feathering floats, and all ; 


other mudern improvements in marine engines. Her cabins are 
spacious and well ventillated, being fitted with square ports on the 
sides for admitting air, and the sides of the saloon are de- 
corated with landscape paintiugs. The Cawarra is the fourth ves- 
sel which Messrs. A. and J. Inglis have built for this company, and 
the ninth they bave sevt out to the Australian colonies this year. 
Messrs. Henderson, Coulborp, and Gompany have launched from 
their building- yard at Renfrew a paddle-steamer, named the Michel, 
the principal dimensions of which are as follow, viz: — Length, 
160ft.: breadth, 23ft.; depth, 8ft. This steamer will be fitted with 
a pair of the builders’ diagonal oscillating engines of 60-horse 

wer nominal. The Michel is asister ship to the Alekcander, the 
aunch of which, from the same building-yard, we notice recently. 
Both steamers are intended for Russia. At the late meeting of the 
Institution of Mechanical Engineers at Glasgow, Mr. J. M‘Gale 
read an interesting paper on the Loch Katrine Waterworks, of 
which he is engineering director. The paper opened with 
a brief reference to the arrangements for the supply of water 
to the city which existed prior to the originating of the Loch 
Katrine scheme, followed by a history and minute descrip- 
tion of the new works, illustrated by diagrams. In the course of 
the paper Mr. Gale stated that the level of the water in Loch Katrive 
had been raised 4ft. above its former summer level. The sluices 
also admitted of the water being drawn down 3i{t. below the former 
summer level, giving a storage capacity of about 910,000,000 cubic 
feet. The loch was 36Uft. above the level of the sea, and the lip of 
the basin which surrounded it, except near the point where the 
water was drawn off by the aqueduct, had a minimum elevation 
of 1,000ft. above the sea, and at one place (Ben Venue) 
rose to 2,400ft. The rocks of the district were precipitous, 
very hard, nearly inscluble, and yielded water of great purity. 
That drawn from the lake contained only about two and a quarter 
grains of soluble matter per gallon. ‘The district contained very 
little land that could be cultivated, and the covering of soil or peat 
on the top of the rocks was not deep enough to a‘fect the colour of 
the water in the loch, even during high floods. There was no 
occasion for apprehension as to the quality of the water being injured 
by agricultural operations, or by drainage from populous districts. 
The rainfall in the district was very great. In the valley of 
Duchray, on the eastern sideof Ben Lomond, and in Glengyle, at the 
top of Loch Katrine, there was in some years a fall of 10Uin., while 
in the more open country lower down the vailey the fall was about 
six-tenths of that higher up. The works of the lochs had been 
arranged on a scale sufficient to ensure a supply to Glasgow 
during the driest season of 50,000,000 gallons a day, and 





to provide compensation water to the river Teith in addi- 


tion. The supply for the city was drawn exclusively 
from Loch Katrine, and the compensation water principally from 
Loch Vennacher and Loch Diunkie. Loch Vennacher had been 
raised 5ft. 9in. above its former summer level, and it could be drawn 
down 6ft. below the summer level. The area of the loch at its 
former summer level was 865 acres, and at the level to which i: had 
been raised about 1,000 acres. The level of Loch Diunkie had been 
raised 25ft., and the area increased from 78 to 137 acres, affording 
storage to the extent of 120,000,000 cubic feet. The total amount 
of storeage provided by the works of the lochs was capable of 
affording a supply for 100 days, of 50,000,000 gallons a day for the 
city, and 40} million gallons for compensation water to the river 
Teith, without taking into account the natural flow of the streams. 
At the present rate of consumption of water in the city, the 
torage was equal to 152 days’ supply, including the compensation 
water. The service reservoir at Mugdock had a water surface of 60 
acres, was 60ft. deep, and the top water level was 317ft. above Ord- 
nance datum. It contained 548,000,000 gallons when fuli, being a 
supply for 29 days at the present rate of consumption, and admitied 
of repairs being made upon tbe aquedu:t without interrupting the 
supply to the city. The quantity of water sent into the city from 
the Loch Katrine works during the first six months of this year 
averaged 19,100,000 gallons a day; and 3 400,000 gallons a day 
were sent in from the Gorbals Waterworks on the south side in 
addition. Altogether the total supply to Glasgow was 22,500,000 
gallons a day, and this was distributed to a population of about 
485,000 persons, being upwards of 45 gallons a head per day. Of 
this quantity about 3} gallons a head per day were sold by meter. 
The cost of the Loch Katrine Waterworks was £761 010; land, 
parliamentary expenses, engineering, and sundries, £157,000; sums 
annually payable tothe proprietors in the two previously existing 
water companies, capitalised at 4 per cent., £674,000; total cost of 
the whole waterworks, £1,592,000. 

There is no change of importance to note in the Derbyshire coal 
and iron trades. Business is, perhaps, a little slacker in coal, but is 
still above the average of this period of the year. In South York- 
shire the iron trade continues brisk. Messrs. Dawes, of the Milton 
and Elsecar Tronworks, have just set up a machine for breaking 
dross, by which a couple of large boat-loads can be broken daily. 
With one exception all the collieries locked out have resumed work, 
while the men belonging to the Oaks and High Royd are still on 
strike, and are likely to remain so. Both collieries nave but few 
men at work, but the machine at High Royd is kept going, its 
manner of cutting the coal giving the greatest satisfaction. 





THE METAL MARKET. 


Tus demand for Rails continues good, at £7 per ton. 

Tin.—Depressed. Banca is quoted at £105, and Fine Straits, £104 per ton ; 
English Block, £105 per ton. 

Tis PLatTes.—A good business doing, at 23s. Coke, and 27s. 6d. Charcoal, 

r box. 

Coprer.—A dull market. 

r ton. 

Leap. But little doing. Soft English is quoted at £20 10s., and Spanish 
at £20 per ton. 

SPELTER is on the decline, at £23 10s. per ton. 

544, Old Broad-street, London, E.C. 
August 17, 1864. 


SCOTCH PIG IRON MARKET REPORT. 


No. 1 Gartsherrie .. .. 628. Od. f.0.b. Glasgow. 
1 Coltness .. .. « 61 6 do. 


Manufactured, £105, and Tile and Cake, £98 


MoatE AND Co. 
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in London .. .. «+ es 


12 10 0 less 2} per cent. 
Plates and Sheets 150 
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GuasGow, 17th August, 1864. 
No change to report in Scotch Pig Iron. The demand is but moderate, 
and there is little fluctuation in price. 
To-day the market is quiet, with buyers at 58s., and sellers at 58s. 3d. 
cash. 
Exports last week were 11,327 tons, against 10,895 tons corresponding 
week of last year. Suaw, THoMPSuN, AND Moors. 


PRICES CURRENT OF TIMBER. 












1863. 1864. 1863. | 1864, 
Perlad— 4s £8 £ 6£ «|| Perload— £4 s£ 8,4 8 £6 
Teak........+000+12 101310 12 013 0// Yel. pine per reduced C. | 
Quebec, red pine .. 310 415 310 4 10)| Canada, Ist quality 17 01810) 17 018 6 
yellow pine.. 310 4 0 10 410; 2nd do... 11 01210/ 11 012 0 
St.John, N.B,yel..0 000 000 0} Archangel, yellow 13 10 1410/ 13 01310 
Quebec, oak, white... 610 7 0 510 6 10|/ St. Petersbg. yel... 111013 0) 1110123 0 
irch...... 310 410 310 410// Finland.......... 81010; 9 010 0 
Memel.. 0 0 0 0 O 0 O Oj] Memel ..........10 015 U| 10 015 6 
elm wen eS 2S o| Gothenburg, yel... 10 011 0' 10 OL @ 
Dantzic, oak 310 610 310 61 |} white 9 910; 9 0 9 
fir 215 4 0 210 3 10/| Gefie, yellow...... 10101110; 101011 10 
Memel, fir 31540 35 3 10/| Soderhamn - 91011 5 910 10 10 
Raga ...... - 310 315 3 O 8 5}! Christiania, perC 
Swedish. ........ 210 215 210 215|/ 19f. by o by9618 023 0; a1 023 0 
Masts, Queb. rd. pine 5 10 6 10 H 0 6 . i . i wee . ow 
pine 510 6 10 0 6 0}| Deck plank, Dnts ) 
=a 0 000 0 0 0 0] per 40ft. din... J oe 2 bd omu14 
Lathwood, Dantz.fm 710 810 510 6 10/) Staves, per standard M. = 
St. Peters 810 910 8 0 8lv|| Quebec, pipe...... 60 0 G50) 7 O75 O 
Deals, per C., 12:t. by 3 by Yin. | punchon 18 0 20 0| 18 ow 0 
Quebec, wht.spruce 15 10 18 0 15 10 18 10/)) Baltic —? 220 0 2500!'150 160 0 
StJohn,wht.spruce13 015 0 14 015 10|| pipe......+. - iat 





Ramway Acciwwents.—In the year 1861, 79 passengers were killed 
and 789 injured by railway accidents in the United Kingjom; in 
the year 1862 on an increased number of lines 35 passengers were 
killed and 536 injured; and in the year 1863, cn a still increasing 
length of lives, 35 passengers were killed and 401 injured. The 
number of passengersin 1863 was 2 4,635,075, without including 
64,391 season and periodical ticket holders, Estimating even that 
these last travelled on an average only 100 times each, the number 
of passengers killed in 1863 was less than one in ©,000,000, and of 
passengers injured less than one in 500,000. Of every five passen- 
gers killed three lost their lives through their own misconduct or 
want of caution, so that the number of passengers killed from causes 
beyond their own control was less than one passenger in 15,000,000. 
Of the passengers killed last year twelve met their deaths by getting 
out of, or attempting to get into, trains wheniu motion, five by in- 
cautiously crossing or standing on the line at a station, one by 
leaning out of the carriage window on approaching a bridge (since 
widened), one by getting out on the wrong side of a carriage, one 
(in Ireland) by getting upon the roof of acarriage and walking along 
the train. Of the thirteen passengers killed in 1863 from accidents 
to trains, three lost their lives through collisions between trains, and 
ten from the trains getting off the line, seven of the ten in the acci- 
dent on the Hunstanton line caused by a heifer being on the rails. 
Of the whole number of accidents to passenger trains in the United 
Kingdom reported to the Board of Trade in 1863—5z2 in all, exactly 
one a week, and precisely the same number as were reported to the 
Board in 1862—32 were caused by collisious with other trains, ten 
by the trains getting off the rails, six by their ranning off the proper 
line through the points being wrong, and only four from anything 
breaking or getting out of order. A large proportion of these acci- 
dents must have been preventible by careful management. 
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May 5, 1864. 
ON CHEMISTRY APPLIED TO THE ARTS. 
By Dr. F. Crace Catvert, F.R.S., F.C.S. 

Bile, its properties. Blood, its composition, and application in the refining 
ofsugar and manufacture of albumen. Albumen, its application to calico- 
printing and photography. Milk, its composition, properties, falsifica- | 
tion, and preservation. Urine, its uses. A few words on putrefaction. 

Ix this lecture we shall examine the composition of the various 

liquids secreted in the human body and in those of animals, and the 

uses to which these fluids are applied in arts and manufactures. 

Bile.—The composition and appearance of bile vary greatly in | 
differeut animals. Usually itis a yellow, green, or brown, thick | 
fluid, with a marked alkaline reaction, and containing about 14 per | 
ceut. of solid matter, the most important constituents of which are, | 
in human bile, mucus, two colouring matters, one yellow, (cholepyr- 
rhine) the other green (biliverdine), sugar, albumen, two organic 
acids (cholic and choleic), combined with soda, oleate and margarate | 
of soda, a non-saponitiable fatty matter (cholesterine), and several 
mineral salts. The two most interesting substances in bile are choleic 
acid and cholesterine, which, when produced in undue proportion, | 
give rise to those calculi, the passage of which through the biliary 
duct is sodangerous and painful. One of the most valuable papers | 
published of late is that of Mr. G. Kemp, in the transactions of the 
Royal Society, on the conversion of the hepatic bile into cestic—thus | 
he has shown that as the former is secreted by the liver, and arrives 
by the biliary duct in the gall bladder, it is there converted into | 
cestic bile by means of a special fermentation, induced by a mucus | 
secreted in the walls of the gall bladder. It is believed by most | 
physiologists that the principal function of bile is to neutralise the | 
acid fluids resulting from digestion in the stomach, as they enter the 
small intestines, rendering them better adapted for their sojourn 
there, and also facilitating their fermentation, one of the most 
important phenomena of digestion. The employment of bile asa | 
scouring agent has much diminished of late years, owing to the | 
substitution for it of benzine and Sherwood spirit. ; 

Blood.—The study of this all-important fluid is most interesting, | 
in a physiological point of view, for the 27 pounds of blood (the | 
average amount in an adult) which travels through the whole of the | 
human frame in about three minutes, fulfils three distinct functions, 
viz.,—it carries the various elements of food, as modified by diges- 
tion, into the different parts of the body requiring them ; it helps to | 
remove from the system those substances whick have fulfilled their | 
required functions in it, aud which have been rendered useless by 
the wear and tear of life; and it conveys through the system the 
heat generated by the oxidation, through respiration, of the substances 
which have been absorbed during digestion, as well as of those 
which have performed their part in the human economy, and require 
to be removed therefrom. It will, therefore, be easily understood 
ihat blood must be a complicated fluid; and the following table will 
give an idea of the truth of this assertion :— 

1,000 parts of Blood. 

{ Fibrine ee eS 2°99 
Globules eee ee eee = 125°63 +130°85 
Hematosiue... 1.0... oe 2°27 
WOT aac. aes 79037 
— } sis 67°80 
Phosphate of sod 
Lactate of do. | 
Carbonate ofdo. | 
Chloride of sodium 

» Potassium | 
Carbonate of lime 
» Magnesia 
Ammoniacal salts 
Phosphate of lime 10°98 
” Magnesia | 
Sulphate of potash 
Fatty Acids, free or | 
combined 
Cholesterine 
Lecithine  (phos- | 
phuretted fat) 
Ceribrine, or nitro- 
genated fat 


130°85 of clot 


86915 


80915) of 
seruni. 


a 


1000-00 1000-00 

lt will facilitate our study of this complicated fluid if we class the 
various compounds existing in it under six different heads. Firstly, 
if blood, immediately after being drawn from an animal, is whipped 
with a birch-rod, the ends of the twigs will have hanging from them 
a stringy mass, which, after being well washed,is grey and elastic, and 
is called fibrine. Secondly, if the blood so treated is mixed with a 
solution of sulphate of soda of sp. gr. 1:16, and the whole thrown 
on a filter, the corpuscules and the colouring matter called hemato- 
sine, will remain on the filter, and these substances, with the fibrine, 
form, as shown in the table, the clot of blood. Further, if the 
matter left on the filter is treated with concentrated acetic acid, the 
colouring matter is dissolved and the corpuscules are left as yellow 
discs. Thirdly, on boiling the fluid which passes through the 
filter, albumen is coagulated and can be easily separated, leaving 
water and a few saline substances, which are easily separated by 
evaporating the liquid portion. Allow me now toadd a few remarks 
on some of the substances above mentioned. Fibrine represents 
the fibrous or muscular part of animals, but has no direct applica- 
tion in manufactures. The blood corpuscules in man are ellipsoid 
discs, containing the colouring matter of blood. The most interest- 
ing fact connected with the latter is that it is united with a com- 
pound containing iron ; and although iron does not appear to be an 
integral part of the colour, stili its presence appears essential to the 
existence of the colour itself. The external part of the discs is 
composed of fibrine, while the interior contains an albuminous 
fluid (which differs from the albumen of the serum in the fact that 
it is not coagulated by heat) and which is called globuline. The 
relative proportions of fibrine, globuliné“and hematosine, vary con- 
siderably in different individuals, according to health, age, and sex, 
and even during the process of digestion. When blood is examined 
under the microscope, large colourless globules are found to float 
with those just described. Dr. William Roberts, of Manchester, 
who has examined the corpuscles of blood, has observed that when 
they are dipped into a solution of magenta, they assume not only a 
pink colour, but that the nucleus of the disc acquires a much deeper 
shade. Further, that on the sides of the disc there are small pro- 
jections which he calls pullulations, and which acquire a much 
deeper tint than the remainder of the discs when plunged into the 
magenta solution. Another curious fact lately observed by 
M. Pasteur is that if blood is kept for several weeks in a cold situa- 
tion, air being excluded, the corpuscules disappear, and are 
replaced by myriads of beautiful red well defined crystals. Lastly, 
there * : —_ difference of composition between arterial and 
venous blood, 


Arteria! Venous. 
Carbon we ... 2. we oe 502 eer 557 
Nitrogen dt ese ew , 16-2 
Hydrogen... sw. .. ww. 66 oie 6-4 
Oxygen ose kee” ae an dee 21°7 
99-4 100-0 


It is strange that while blood is so extensively employed on the 
Continent in various branches of manufacture, that in Paris 2,000 
tons of blood are used by sugar refiners alone, hardly any such 
application of this fluid is made in our own country. It appears to 





me that the explanation is to be found in the fact that, on the Con- 


tinent, beasts are generally slaughtered in public abattoirs, by which 


| means many of the refuse matters can be collected with advantage, 


and without being spoilt or polluted by unscrupulous persons ; 


| while, in this country, where animals are slaughtered in innumer- 


able private slaughter-houses, the difficulty and expense of 
collection, together with the absence of guarantee of quality, 
render the successful use of blood on a large scale impracticable. 
There is an additional advantage in the system of public abattoirs, 
which I cannot help noticing en passant, viz., the guarantee thereby 
obtained that the public food is not furnished from diseased auimals. 
The only employment of blood in its integrity in this country is as an 


| article of diet, and, to some extent,in the manufacture of prussiate of 


potash. The serum of blood is sometimes used in England, as well 
as on the Continent, as one of the substances essential in the process 
followed to communicate to cotton the magnificent colour called 
“Turkey red.” 

Albumen (blood).—The employment of this substance in the art 
of calico printing is of comparatively recent date, as it is chiefly due 
to the introduction of the tar colours and pigment styles into that art. 
To fix colours with this albumen (or that of egg) it is only neces- 
sary to dissolve in a gallon of water several pounds of albumen 
and gum Senegal, adding a little tar colour, such as magenta, &c., 
or a pigment, such as ultramarine blue, these mixtures are then 
printed on the cotton fabric, and the colour fixed by the coagulation 
of the albumen under the influence of high eee steam. But 
the quantity of albumen used for this purpose has greatly decreased 
of late years, owing to the introduction of tannin, by Mr. Charles 
Lowe and myself, Messrs. Roberts, Dale, and So., and Mr. Gatrix, 
and also that of the arseniate of alumina, by Mr.W. A. Perkin. The 
substitution of blood albumen for that of egg is chiefly due to Messrs. 

Robart, Roger, and Co., who, I believe, prepare it by separating 
carefully the serum of blood from the clot, adding to it a small 
quantity of alum to separate any colouring matter that may be mixed 
with it, and evaporating the water of the serum by a current of air 
heated to 100 deg., which leaves the albumen in the form of yellowish 
scales, freely soluble when placed again in contact with water. 
The most abundant source of albumen, however, is the white of 
egg, and therefore let us glance at a few facts connected with this 
substance, doubly important as an article of manufacture, and as one 
of food. To give some idea of the extensive use of eggs, I may 
state that in Paris there are annually consumed 178,000,000 eggs, 
weighing 28,000,000 pounds, The composition of a hen’s egg may 
be stated to be as follows :— 


a en ee ee eee ee 
White aor ae ae a 
a ae ee 
100°0 
The following are the respective compositions of the yolk and 
white: 
Yolk. White. 
Water ... ... o. ... S147 Water ... .. «. 86:34 
Vitelline ce eee eee §=15°76 Albumen 12°50 
Oleine ‘ Membrane ... ... 50 
Margarine ... 28°97 Phosphates ’ 0-66 
Cholesterine = Chlorides, &c. § 





Phospho-gl yeeric acid 1:26 





Solouring matters... 1:20 100-00 
Mineral salts au do Se 
100-00 | 


Au egg may be considered as consisting of four parts, the 
shell, membrane, white, and yolk. The shell is composed 
of carbonates of lime and magnesia, phosphate of lime and 
oxide of iron, the whole bound together by a nitro-sulphu- 
retted substance. The presence of sulphur in this substance, as well 
as in albumen, explains why eggs give off sulphuretted hydrogen 
when boiled. The membrane lining the shell is also a nitrosulphu- 
retted subst » much r bling in its position that of horn. 
I have already had occasion to speak of the interesting composition 
of the yolk of egg, when mentioning its application in the glove 
manufacture, and on that occasion I drew your attention to the re- 
markable substance called vitelline, and to the peculiar nature of 
the fats contained in yolk of eggs, but more especially the phospho- 
glyceric acid, attributing to them the peculiar properties im- 
parted to leather through their use. The white of egg 
chiefly consists, as the above table shows, of a substance called 
albumen, which you will remember is also found in blood, and, | 
may add, that it exists in the sap of all plants. Albumen is a 
fluid of an alkaline reaction, soluble in water; aud cogulates at 
160 deg. when undiluted, but when dissolved in water the tempera- 
ture at which it coagulates is raised according to the extent of its 
dilution. Albumen gives a precipitate with all metallic salts, but 
one of the most characteristic and delicate tests for albumen in 
solution is bichloride of mercury, or corrosive sublimate. In fact, 
albumen is the best antidote known to the action of this violent 
poison, when taken internally, as was proved by its saving the life 
of a most eminent chemist (Baron Thenard) in 1825. All acids, 
except phosphoric and acetic, precipitate albumen from its solutions, 
but that which separates it with the greatest nicety is nitric acid. 
When placed in contact with hydrochloric acid for a few hours, it 
assumes a very beautiful purple colour. When albumen is placed in 
shallow vessels, and then stored in a chamber where air at 100 deg. 
is allowed to circulate, the water evaporates and leaves the solid 
albumen in the form of yellowish semi-transparent scales, which, 
strange to say, will, if kept dry, resist putrefaction for any length of 
time, although in its liquid ‘om the large amount of nitrogen it 
contains renders it highly putrescible. It is this solid albumen which 
is used by calico printers, as it is easily dissolved in water and 
rendered applicable to their eo Albumen is often used in 
manufactures to clarify fluids. In some instances the albumen in 
solution is added to the fluid and carried to the boil, when the dis- 
solved albumen coagulates, and in falling through the fluid carries 
with it mechanically the matters in suspension, when it is only 
necessary to decant the clarified fluid. In others it is added at 
natural temperature, as in the case of wines, where the tannin, 
alcohol, and acids are the agents which coagulate the albumen. 
Albumen was first applied to photography by Niepce de St. Victor, 
in the following form: he mixed together intimately 10 fluid 
ounces of distilled water with the white of ten fresh eggs; to this 
he added 200 grains of chloride of sodium or chloride of ammonium. 
The whole was well shaken in a bottle for about ten minutes, and 
then allowed to stand. All that was then required was to decant 
the clear liquor, and apply it to the surfaces intended to receive the 
photographic image. (Here the lecturer shortly described this 
photographic process, and alluded to the recent application of the 
light resulting from the combustion of magnesium wire, manufac- 
tured by Messrs. J. Mellor and Co., of Salford, showing its applica- 
bility to photography, by using this light to take photographs 
during the lecture, stating that the cost was only a few pence.) A 
great many attempts have been made to preserve eggs from decay, 
the most successful of which have been those of La Maison Cormier 
du Mans, who covers the egg with an impermeable varnish, packing 
them in sawdust, so that the egg shall always rest on one end. 
Another process is that of immersing the eggs in limewater. 
Lastly, the whole of the egg has been emptied out of the shell and 
evaporated to a solid mass. I must not conclude the subject of 
the albuminous and viteline substances without calling your atten- 
tion to the following table, which will give an idea of the different 
albumens and vitelines which Mr. E. Fremy has succeeded in 
isolating and characterising :— 





Eces or Birps. 


Albumen coagulated by heat 

Eudophacine ” » | All these substances 
Albumen » acid pare characterised by 
Meta albumen ° neither | containing sulphur. 
Exophacine ” ” 


Eeés or Fisnes. 

Ray Ichthine 
= L  Ichthidine All these substances are 
Salmon { 2chthuline and peerage 4 by con- 
Salmon Siena oul ining sulphur. 
Turtle Eurydine 

Milk.—The composition of this important fluid varies, not only 
in different classes of animals, but also in different individuals of 
the same class. Further, the composition of milk is modified by 
the influence of food, climate, degree of activity, and health. Not- 
withstanding these variations, an average can be arrived at by 
numerous analyses, and the following table will give a general idea 
of milk :— 








Woman's.| Cows’. Asses’. Goats’.' Ewes’. 

Dried caseine.. rn. rs en eS eee 
Butter .. so oo of 33°5 313 ll 332) 120 
Sugar of milk . 65°0 477 60°8 52°8 50°0 
DEG es oc 08 os ©o 45 60 3-4 58 6s 
Water oo 68 ce es a 881°8 870°2 916°5 868-0 | 885°4 
1000°0 1000°0 §=61000°0 »=—s 10000 | 1000°0 








“The various substances comprised in milk may be classified under 
three heads—cream, curd or caseine, and whey. 
Cream, according to Dr. Voelcker’s* analysis, is composed of — 








Wen ks et ww ew oe Oe 64°80 
Butter... int ei 33°43 25°40 
RED lite ate ew vee 2°62) 7-61 
Sugar of milk ... 1°56 5 6 
Mineral matters a ee | one 219 
100-00 100°00 


And may be considered as consisting of small, round, egg-shaped 
globules, composed of fatty matters, enclosed ina thin cell of caseine, 
which, being lighter than the fluid containing them, rise to the 
surface, and constitute cream, and in proportion to the quantity of 
this removed from the milk, the latter becomes less opaque, and 
assumes a blue tinge, When exposed to the air for a short timo in 
a dry place, it loses water, becomes more compact, and constitutes 
what is called cream cheese, When churned, cream undergoes a 
complete change; the caseine cells are broken, and the fatty globules 
| gradually adhere one to the other, and form a solid fatty mass, 
| calle d butter ; a: d it is found, on an average, that 28 1b. of milk will 
} yield 11b. of butter. Fresh butter is composed of :— 

| , Margarine , 


\ Oleine | 





lias se Caproine —s 
Fatty matters ... Caprine rh) 
( Butyrine ) 
. Caproleine 
oO er ee 16 
i ea «on 9 
100°0 


But as butter rapidly becomes rancid, it is necessary to adopt means 
to prevent this as much as possible, and the following are the usual 
| methods, viz., working the butter well with water, and then adding 
3 or 4 per cent. of common salt, or, melting the butter at a tempera- 
ture below 212 deg., but the following method, employed by M. Bréon, 
appears to give general satisfaction. It consists in adding to the 
butter water containing 0-002 of acetic or tartaric acid, and carefully 
closing the vessels containing it. The rancidity of butter is due to 
a fermentation generated by the caseine existing in it, which unfolds 
the fatty matters into their respective acids and glycerine, and as 
the volatile acids, butyric, caproic, &c., have a most disagreeable 
taste and odour, it is these which impart to butter the rank taste. 
Allow me to add, en passant, that whilst butyric acid possesses a 
repulsive smell, its ether has a most fragrant odour, viz., that of 
pine-apple, for which it is sold in commerce. 
Curd of milk, or caseine, has, according to Dr. Voelcker, the fol- 
lowing composition :— 
eee 





3°57 

HyGrogem nce see wee wee wee tee wee NA 
eer | 
ORYBOR ce nce cee cee cee wee wee coe SOD 
Sulphur ... a er ee ee x | 
FOR a om om we ow om oe «6 
Total «+ 100-00 


And is easily recognisable by its white flocculent appearance, It 
is insipid aud inodorous, like albumen, from which it differs in its 
insolubility in water, though it is dissolved by a weak solution of 
alkali or acid. But what chiefly distinguishes caseine is, that it is 
not coagulated on boiling, and that rennet precipitates it from its 
solutions. Dr. Voelcker has proved, however, in his researches on 
cheese, that the commonly received opinion that rennet coagulates 
milk by decomposing the lactine into lactic acid, is incorrect, for he 
has coagulated milk while in an alkaline condition, and it is owing 
to the difference in the action of rennet on alt and ine, 
that chemists have been able to detect the presence of } to 9 per 
cent. of albumen in milk. This important organic substance not 
only exists in milk, but is also found in small quantities in the blood 
of some animals, such as the ox, and in a arge class of plants, but 
more especially in the leguminous tribe, such as peas, beans, &c. 
Caseine is the basis of all cheeses, and when these are made with 
milk from which the cream has been previously taken, the cheese is 
dry; but when part of the cream has been left, the cheese is rich in 
fatty matters as well as in caseine ; and I may add that the peculiar 
flavours characterising different cheeses are caused by modifying 
the conditions of the fermentations which the organic matters un- 
dergo. The following researches made by M. Blondeau illustrates 
this point, as well as the modifications which cryptogamic life, 
under peculiar circumstances, may effect in the composition of 
organic substances, and his interesting results were obtained in 
studying the conversion of curd into the well-known cheese of 
Roquefort. He placed in a cellar some curd of the following com- 
position :— 





a 85°43 
Fatty mentees 2. cco use cee cee te coe SS 
SS eee ee 
«= we + om oe ve ee BES 

100-00 


to which he added a small quantity of salt. After a month, and 
again after two mouths, he analysed portions of the same, with the 
following results ;— 


After 1 month. After 2 months. 





Caseine _—* 61°33 -_ 43°28 
Fatty matters ... .. . 16°12 ; 32-31 
Chloride of sodium... ... ... 4°40 ase 4°45 
rae 18°15 19°16 
GS: “sn: an om: ee _ _ 0°67 

100-00 100-00 


The above figures show a most extraordinary change in the caseine 
or curd, for we observe that the proportion of caseine gradually 
decreases, and is replaced by fatty matters. Considering the cir- 
cumstances under which this phenomenon has occurred, there can 
be no doubt that this curious conversion of an animal matter into a 
fatty one, is due to a cryptogamic vegetation or ferment; and if 
the Roquefort cheese be exposed to the air under a bell jar for 
twelve months, the decomposition becomes still more complete ; for 





* For further particulars on this subject the reader is referred to Dr. 
Voelcker'’s paper, published in the “ Journal of the Royal Agricultural 
Society of England, vol. xxiv. 
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itis no longer the caseine which undergoes a transformation, but 
the oleine of the fatty matters. The following analyses clearly 
illustra‘e this curious action. Composition of the cheese after two 
and twelve months :— 


After 2 months. After 12 months. 
os 4) 2 





Caseine ... wD wistve 23 
Margarine OBO nese 1685 
Oleine © ese 14.09 03 ou 148 
Butyrie acid ... —_ OTE scsecs pepees 
Common salt... ...  ..- OOD sxeies 14d 
Water aaa hae 193 1516 
Butyrate of ammonia ... ...  ...... » 62 
Caproate of ammonia . 7351 
Caprylate of ammonia... ...0 2.22. eeeoee 118 
Caprate of aumonia $21 

100 09 99°49 


The substences to which cheeses owe their peculiar flavour are 
ammoniacal salts, chic fly composed of various organic acids, such as 
acetic, butyric, capric, caproic, and caproleic. | caunot better con- 
clude my re'uarks on cheese than by extracting from Dr. Voelcker’s 
interesting papers a few of his numerous analyses of different kinds 
of cheese :— 
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oD 5 S S 
Water... .. ec | 32°59 20°27 0°32 244 Za"ly 27°29 
Butter oe es yen 7 “41 
tCasvine ° 20 I a7 
. , H 2 
Sucer of milk ) . > 33°55 , om 
La ticacid.. J | = ) ( 166 Lele ode Gl 
thineraluatter., | 9 4°51 o-2 | i tio 22 
WO) lou 0-00 Loorue 1d0-00 100°00 
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eee, , 
Tre principal application of caseine in arts and manufactures is that 
fi‘st introduced by Mr. KR. ‘T. Pattison, who used it under the pame 
of lactarive, for fixing pigments in calico printing. His process con 
sists in drying the washed curds of milk, which be sells to the e«livo 
printer, who mixes it with a solution of ammonia or weak alkali, 
which swells it out and renders it soluble in water. To a solution 
of this substance, of proper cousisteney, he adds one of the tar 
colours, prints it, submits the goods to the action of steam, which 
drives off the ammonia, leaving fixed on the fabric the caseive and 
colour In consequence of the insoluble compound which easeine 
forms with line, it bas often been used as a substitute for glue, or 
linseed oil in house paintiog, and it may be u-eful torome of my 
audience to know that when caseine is dissolved in a coucentrated 
solution of borax, an adhesive fluid is formed, which is capable, in 
many Cases, of serving the purposes of glue or starch, Mr, Waguer 
has made another useful application of caseine, mixing it with six 
parts of calcined magnesia, aud one part of oxide of zine, and a 
snfficient quantity of water to meke a pasty mars, which he leaves 
to solidify, and when dry it is extremely b id, sures ptible of receiv- 





ing a high polish, and is sold as a substitute for meersehaum, 
WV hey.— According to Dr. Voelcker, the composition of whey is as 
follows :— 


Water ae a oS . t9°65 
Butter ged. a blk wah \ eee ade owe ay 
Caseine a ae SUL 
ee, a ee o72 
Mineral matters... cg see see oes 0°83 

100-00 


When whey is coucentrated to the state of syrup, and kept in 
a cold place, it gradually deposits fine well-defined crystals, 
which, on further purificatiun and re-crysta lisation, yield 
white quadrangular prisms of a substance, called lactine, or 
sugar of milk, which is highly interesting. It is remarkable 
that while sugar of milk has only been known in Europe for a com- 
paratively short period, where homo: >pathists are its principal 
employers, in India laccine bas been known for a great number of 
years. Let us now study some of the chemical facts connected with 
sugar of milk. Thus caue sugar, when acted upon by nitric acid, 
gives oxalic acid, while lactine gives mucic acid; cave sugar, when 
unfolded under the influence of a ferment, gives alcohol aud carbonic 
acid ; lactine yields Jactic acid. As the latter transformation is 
most important in a physiological and chemical poiut of view, allow 
me to dwell upon it for a few minutes, The substance which 
possesses the property of most readily converting laciive into lactic 
acid, is caseine after it has undergone some peculiar modification, 





which renders it a ferment. ‘Thus when milk leaves the cow it is 
alkaline, but when exposed to the air it rapidly becomes acid, and 
this is due to the conversion of Jactine into lactic acid, a change 
most interesting as a chemical fact, since both Jactine and Jactic 
acid have the same composition, the only difference being that two 
equivalents of oxygen and two of hydrogen cease to exist as such in 
the acid, but may be considered as combined in the form of water 
with the remaining elements :— 


Lactine tee 


2 Lactic acid 


Ce Hy O1 
; (C, Hs Os 

M. Pasteur bas shown that this lactic fermentation is 
confined to milk, but that it is 
from the previous one, which fre quently occurs during the de compo 


HO) 
not merely 
a peculiar fermentation, differing 





sition of organic matters, and is due to a distinct ferment of its 
own; and his researches on lactic fermentation have explained the | 
fact, observed by M. Pelouze some years sivice, that when 
@ vegetable substance, such as sugar or starch, was put in | 
contact with chalk or other alkali and an animal substance, | 
lactic fermentation ensued, but until the researches of M. Pasteur, | 
we did not know why sugar and starch, in these cireumstar ces, 
should give lactic ecid instead of aleohol avd carbonic ac id, which | 


would be the result of a fermentation produced by yeast. Lactic 
acid is a most interesting substance to the physiologist, for it is 
found in large quantities, free or combined with lime, in gastric 


juice, in the muscular part of animals, or with sox a, in blood, and 
Its production is easily accounted for when we remember that it ean 
be produced from the starch and sugar existing in our food. When 
lactic acid is purified by various chemical me and separated from 


ined, it 4 





the fluid in which it is cowl resents itself as a syrupy 
fluid, of au intensely acid reaction, which, when submitted fo the 
action of heat, first loses its one equivalent of water, and bec 
anhydrous lactic acid, and on a further application of heat, lo: 
still one equivalent of water, and is transformed into a neutral sub- 
stance called lactide. This acid, in a free state, has not yet received 
apy important application in arts and manufactures, but I have 
little doubt that it will some day be largely eu ployed, for we have 
noticed in a former lecture its advantageous use when produced 
from rye and other amylaceous substatices in removing the lime 
from various skins intended to be tanved or prepared as there 
described, and Mr. E. Hant has used it in the form of sour milk for 
the conversion of starch into dextrine (-ee “Journal of the Society of 
Arts,” December 23rd, 1859). I wish now to say afew words on 
the miveral substances existing in whey, and which play a most 
important part iu milk asa nutritions sub-tance. We are all of us 
too apt to overlook the importance of the wiueral elements in food, 
and to cousider as essential the organic matters only. In wilk, 
however, its alkaline salts, and especially the phosphate of lime, are as 
essential (as food) as caseine or fatty matters, for if au infant re- 
quires the lactine to maintain respiration and the heat of the body, the 
caseine to contribute to the formation of blood, the phosphate of 
lime is equaily essential to the production of bone; permit me here 
to state that the practice adopted by some mothers of feeding in- 
fants upon amylaceous substances, such as arrowroot, sago, tapioca, 


mes 


es 





&c., in place of milk, is most pernicious, for these contain neither 
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flesh nor bone-forming elements, and milk is the only proper food 
for infants. 

Having now examined the general properties of some of the most 
important constituents of milk, let us say a few words on that fluid 
in its integrity. We all know how rapidly mill becomes sour, 
especially at a temperature of 70 deg. to 90 deg., and as this is owing, 
as already explained, to the formation of lactic acid, the best way to 
preserve milk sweet for domestic purposes is to add to it every day 
a few grains per pint of carbonate of soda, to keep the milk alkaline. 
The possibility of preserving milk for a lengthened period has 
repeatedly occupied the attention of scientific men, as a most im- 
portant problem to solve for the benefit of persons undergoing long 
sea voyages, but, up to a recent date, with very imperfect success. 
One of the best plaus proposed is to add to milk seven or eight per 





cent. of sugar, and evaporate the whole, agitating all the time, to 
prevent the formation of the skin, and when reduced to one-fifth of | 
its bulk to introduce it into tin cans. which, after being a for | 
half an hour to a temperature of 220 deg., are hermetically sealed. 
In 1855, l'Abbé Moigno drew tbe attenticn of the members of the 
British Association at Glasgow to milk, which he stated contained 
nothing ipjurious, and which would keep for along period. This 
statement has proved correct, for I have here some milk which has 
been in the hands of the secretary of this Society since that period, | 
and which. on being opened to day, was found perfectly sweet. But 
if l’Albé Moigno’s process has remained a secret, M. Pasteur has 
succeeded in effecting the same end, and probably by the same 
method. Thus he bas found that if milk be heated to 212 deg. it 
will only remain sweet for a few days, if heated to 220 deg. it will 
remain sweet for several weeks, but if to 250 deg. (under pressure, of 
course) the milk will keep for any length of time. This, according 
to M. Pasteur, is owing to the spores or eggs, which generate lactic 
fermentation, being destroyed by the high temperature, and thus | 
the possibility of fermentation is put an end to. The adulteration | 
of milk by various substances stated to have been discovered 
therciv, has, I think, been greatly over estimated, as I have never 
found any of them in the samples of milk which I have analysed— 
in fact, the most easy and cheapest of all is the addition of water. 
It is comparatively easy to ascertain if milk has been tampered 
with; but, without entering into details of the methods unecessary 
to estimate the exact extent of adulteration, | may mention the fol- 
lowing plan :—If a glass tube, divided into 100 equal parts, is filled | 
with milk and left standing for twenty-four hours, the cream will 
rise to the upper part of the tube, and, if the milk is genuine, will | 
occupy from eleven -to thirteen divisions, Another practical 
method is to add to the milk a little caustic soda, and agitate the 
whole with a little ether and alcohol, which dissolves the fatty 
matters; this ethereal solution is removed from the milk and 
evaporated, when the fatty matters remain ; and experience has 
shown that 1,000 parts of good milk will yield 57 parts of fatty 
mutters. Auy milk leavivg no more than 27 must have been tam- 
pered with. Dr. Voeleker suggests the employment of a bydro- 
meter as a means of ascertaining the quality of milk, as the specific 
gravity of that fluid is an excellent test. From a great number of | 
experiments he has ascertained that good new milk has a specitic 
gravity of 1-030, while, if good milk is adulterated with 2U per cent. 
of water, its specific gravity will fall to 1°025. 

Urine is a tluid secreted by the kidneys, which organs separate 
from the blood, as it circulates through them, any excess of water it 
may contain, as well as many organic substances which have 
fulfilled their vital function in the animal economy, and which 
require tu be removed from the system. ‘lhe composition of urine 
varies greatly in different individuals, aud in the same individual 
at different times, and is influenced by dict, exercise, stte of health, 
&e., as shown by Dr. Bence Jones and Dr. Edward Smith ; but, 
without detailing these variatious, which would occupy far more 
time than the limits of a lecture would permit, allow me to call 
your attention to the following table, showing the composition of | 
human and herbivorous animals’ urine :— 


Heman. 
Cf 935000 
ON eee ss 30°1U0 
ee a 
Lactate of ammonia ... 2. se eee nee 
Metractiee MAtOE ace se ces, ace tne 
Kreatine oes 2 eT) 
Kreatinine ...  ... 
Hippuric acid... ... . eos 
Indican re ee ‘ 
Colloid acid (W. Marcet)... 
SS eee eee ee 1-00U 
Nuccus ee 0320 | 
Mineral salts... on, <n om =O 


1000 000 
Honsks, 





ae ° 910-76 

ee ee ee ee 31-00 

Hippurate of potash ... 474 

Lactate of do. 1ll-zs 

Do. of soda... .. 8 sl 

Bicarbonate of potash 15°50 
Carbonate of lime 10 82 i 
Carbonate of magnesia 416 | 
Other salts... ... ‘ 293 
1000-00 


The substances in human urine which call for special notice are 
urea and uric acid; in herbivorous animals, hippuric acid; and in 
birds, urie acid. 

Urea is « substance erystallising in various derivative forms 
belonging to the prismatic system—it is very soluble in water and 
alcohol, and gives beautiful and well defined salts, with nitric aud 
oxalic acids. Urea, under the influence «f a mucous substance, 
secreted at the same time, and which is casily modified into a fer- 
ment, is rapidly converted, by the fixation of two atoms of water, 
into carbovate of ammonia, as seen by this formula :— 


SRONR:. die -.cus cae eee ak ae es ee 
eee O; He 
Carbonate of Ammonia ... ... (: O; Ny Hy 


This will explain the strong ammoniacal odour arising from urine 
alter being kept for a short time; and as it may be most important 
for medical men to be able to preserve urine in iis normal condition 
for several days, I observed, a few years since, a most effectual 
method of preserving it, which is merely the addition of a few 
drops of carbolic acid immediately after the production of the urine. 
Urea is peculiarly interesting to chemists, as it was the first 
orgavic substance which they succeeded in producing artificially 
from mineral compounds. ‘This interesting discovery was made by 
Wohler, in 1820, in acting upon cyanate of silver by hydroclilorate 
of ammonia. Since then Karon Liebig bas devised a more simple 
process, which consists in decomposing cyavate of potash by sul- 
phate of ammonia, which gives rise to sulphate of potash and 
cyanate of ammonia, or urea. Tke average quantity of urea 
rejected daily by an adult man is about an ounce, or 2} per cent. of 
the fluid itself. “Although human urine does not contain more than 
1 per cent. of uric acid—and this generally combined with soda 
—still 1 deem it my duty to say a few words respecting it, for 
it is often the principal source of gravel and calculus, owing to 
various influences which make the urine strongly acid before its 
rejection, whereby the soda is neutralised, the uric acid liberated, 
avd this being uearly insoluble, separates, and has a tendency to 
form gravel orcalculus. in fact the deposit which occurs in this 
fluid is generally represeuted by uric acid, phosphate of lime, and 
magnesia, mucus, and colouring matter. It may be here stated that 
calculi were formerly held in great estimation, especially those 
formed in the intestine, and called bezoards, and this was the case in 
Eastern countries until very recevtly. Thus it is related that a Shah 





of Persia sent to‘ Napoleon the First, among other valuable presents, 
three bezoards, which were considered to be of great antiquity, and 
capable of curing all diseases. The urino of birds and reptiles being 
almost entirely composed of urate of lime, explains why their refuse 
isof such value asa manure, which arises from its transformation into 
carbonate of ammonia. When large masses of this refuse undergoa 
slow and gradual decomposition, as in the dry climate of the Pacific 
Islands, on the coasts of Peru and Chili, it constitutes guano. It 
may be interesting to know that in 1855, 6, and '7, a most beautiful 
colour was prepared from the uric acid contained in guano, and used 
largely by calico printers and silk dyers, under the name of Roman 
purple, or murexide.* 

Before leaving the study of this important animal secretion, let me 
say a few words oun the urine of herbivorous animals. It is generally 
alkaline, and contains, beside an aromatic principle, an acid dis- 
covered by Liebig, and called hippuric acid, together with urea and 
uric acid, also found in human urine. Hippuric acid is easily ob- 
tained in the form of well-detined crystals, by rapidly evaporating 
the fluid containing it. This acid does not exist in the food of the 
animal, but berzoic acid, or its homologues are found there, and, 
during the phenomenon of digestion, the nitrogenated principles 
produced by the wear and tear of life, tix themselves on the benzoic 
acid, and convert it into hippuric, as seen by this formula :— 

Benzoie Acid. Hippuric Acid. 
C,, Hs O; + Iv. C,, UH, O; Nz + HO. 
A further proof of the correctness of this view is that when hip- 
puric acid is treated with strong acids or alkali, it transforms itself 
into benzoic acid, which can be easily extracted. 
See, for further details, the paper read by Dr. Calvert before the 
Society, February 5th, 1862.—‘‘ Journal,” vol. x., p. 169. 


STEAM BOILER ASSURANCE 
INSPECTION COMPANY. 

An ordiuary meeting of this company was held on Wednesday 
last, at the company’s offices, in Wolverhampton, Mr. P. Williams, 
the chairman of the Ironmasters’ Association, presiding. 

The directors’ report showed that the number of boilers under 
inspection and assured was 1,447, and that the profits of this (the 


MIDLAND AND 


| second) year of the company’s existence amounted to £525 53. 3.1. 


This sum, it was proposed, should be applied as fullows—£300 
to the Reserve Fund (making, with the £2 0 set aside last 
year, a total of £500); £100 to the credit of preliminary expenses ; 
£56 4s. 6d. for a five per cent. dividend; and £69 0s. 94. as balunce 
to be carried forward. 

The report of Mr. E. B. Marten, C.E., of Stourbridge, the com- 
pany’s inspector, was as follows :— 

13, High-street, Stourbridge, August 24th, 1864. 
To the Directors of the Midland Steam Boiler Inspection and 
Assurance Company. 

GeENTLEMEN,—I have the honour to repert that up to June 30th, 
1864, there were 712 boilers under inspection and 685 under assu- 
rance, making togther a total of 1,397 boilers under the care of the 


| company, and of these 200 had been added during the previous half 


year. 
’ The boilers are used for the following purposes :— 


1, Colliery engines .. 1. ce «+ ++ 08 «8 oc oe of 450 
2. Mil», forges, foundries, and ironworks a < « op Be 
3. Blast turnaces + a aw Se 68 Se ee oe on on BE 
4. Canals, water and gas works .. .. «2 ee «os «os . 15 
5. Lat ve engines a“ << ~e- + x e b 
G. Clay Works co ce c& co oo °° : » ° ie] 
7. Saw miils a ae oe a ee a ° 8 
8. Rope and chain works eo ce os ee (ee «“ 
©. Fluurmils .. oe 2 of os os 5 
10. Locom: tives .. .. «2 «8 «+ 3 
Mk. Stamsing 2 cc ce oe ce te ll 
12. Gla-swoks .. 22 oe oe oe ° ‘ L 
13. Corpet milla .. cc ce ce 20 06 00 00 co 00 0 i 
14. Printing .. 2 os «2 o« 1 
15. Taunery a ee ae ae i Be: ae ok , 
16. Spring and axle works .. .. .. 06 «2 os oo oe 1 
17. Heating purposes .. «6. 6. 6k ee eee oe 68 t 
‘Total - 1,397 
These boilers are of the following description ;— 
Plain cylinders .. .. .. 741 
Breeches, tubes... ..  «. Hl 
Balloous ne 5 * a0 so ae 
Fired excernally —— a se. #0 oe. 
Two tube ae 
Butterly  .. tx eS 8 
Patent, various .. a Se 
—~ 986 
Cornish, one tube .. cu 
= ‘ do. two do  « 49 
Fired internally * )Multitubular 2. wk we Ot 
Patent, various .. «e+ 
— i 
One furnace, upright 5 
Two a! os ee a 
| Three .. .. os is 
} Four .. . a re 
Heated by furnaces \ on eee “ * 
3... 2a ae | 
fi eo eee oe 1 
Five, or more... - 4 
Chiamey .2 .. «. «+ Il 
290 
137 


I am happy to be able to report that some of the more old-fashioned 
and objectionable kinds of boilers have been taken away, and others 
of a better class substituted. 

‘There have been made during the half-year 2,296 external. 89 inter- 
nal, and 206 thorough or flue, making a total of 2,591 examinations. 

The results of these examinations were communicated to the 
owners in 282 reports, each of which of course contained remarks 
on many boilers. 

The hydraulic test has been applied with advantage in several 
nstances, but it is far from being general, as there is considerable 
prejudice against it as causing mischief. - 

Some engines have been indicated, but few appear to appreciate 
the benefit of knowing, by this means, the condition and effective 
work of their machinery. 

The average condition of the boilers under the care of the com- 
pany has very greatly improved. 

The reports have, in most cases, been promptly attended to, and a 
great deal of much-needed repair has been done, and many unsafe 
boilers have been removed. 

Most of the defects noticed were first discovered by your officers, 
but in some instances they were detected by the usual attendants, 
who made their own examinations in anticipation of the scrutiny of 
the company’s inspectors. 

It is, of course, impossible to state positively what accidents or 
explosions have been prevented, but I think the company may take 
credit to themselves that they have been the means of warning of 
danger and saving loss of life and property on several occasions. 

More than thirty boilers have been reported as in actual danger, 
while many cracks and flaws have been pointed out that would 
soon have led to mischief. 

Dangerous corrosion has been noticed in tubes, and there was one 
instance of this where great disbelief of danger was expressed ; yet 
the report was fully borne out when the boiler was taken out and 
exposed to daylight. 

In another case, corrosion was reported beneath brickwork, and 
subsequent removal of the covering revealed most dangerous thin- 
ning, although there was little suspicion before the report. 

ln another — some — that had been long wohing, and 
were considered in very good repair, were placed uuder the com- 
pany: yet the first examination showed them to be in a dangerous 
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condition, and so thin in places that they could be knocked through 
by aslight blow of a hammer. 

I would also mention one other case, where the reports of the 
company, as to a thin plate, had not been acted on; and that place 
blew out, although, bappily, no one was injured. 

lt must always be borne in mind that the amdunt of benefit the 
company can render to their clients will only be in proportion to 
the facilities given for examination. In some cases this is well 
appreciated, and the boilers are opened and cooled, and the flues 
cleaned, so that a true and reliable report can be made as to their 
condition; but in other cases it is far otherwi-e, and inspection 
bas to be made under every disadvantage, and not unfrequently 
at the risk of being scalded by the leaking of the steam from other 
boilers, or injured by smouldering ashes in the fireplaces and hot 
dust in the flues, 

This matter is not mentioned simply on account of the needless 
unpleasantness it causes to inspectors, but because the state of the 
shell of a boiler cannot be properly ascertained unless it is cleaned, 
and the scurf removed from the inside and the soot and dust from 
the outside. 

It may be useful to recapitulate some of the numerous and various 
matters mentioned in the reports to owners. The matter of first 
consideration has always been the material and construction of the 
boiler itself, and the state of the fabric after wear and tear of work. 
Nothing is more dangerous than the use of bad or brittle iron, and 
a boiler badly made is a constant source of trouble and expense. 
The chief defects in construction noticed have been—bad 
shapes, which throw unfair strains on the iron ; straight 
longitudinal seam-, running the whole length of the boilers ; 
defective plates from bad rolling or from having too much of the 
scrap left on, so that the edges have been inferior; tubes too large to 
bear safely the usual working pressure, and without strengthening 
hoops, the danger being often increased by the tubes being wut of 
the circular shape, which indefinitely weakens their power of 
resisting external compression ; brackets badly contrived, aud often 
consisting only of angle iron, with a piece of plate rivetted on, so 
that the weight of the boiler causes them either to break the angle 
iron at the knee, or to bend and crack the plats to which it is 
attached ; the brackets too often having bolts instead of rivets, which 
soon leak, and lead to much corrosion between brackets aud plates ; 
rivets too short to allow of a proper head ; breeches tubes with no 
support at the fire end, so that their whole weight, when the boiler 
is empty, is thrown on the angle iron when they are attached to the 
shell, and that angle iron needlessly distorted, so as to make it im- 
possible to form good work; internal tubes so close to the shell as to 
allow no room for expansion, so that cracks or ipjuries are inevitable ; 
domes square, and without stays to compensate for the bad shape ; 
and so much of shell of boiler cut away where they are attached as 
to much weaken it, although this might be avoided by leaving all the 
shell but a moderate opening ; flat ends and crown plates of centre 
tubes without stays, throwing an unwarrantable strain on the angle 
iron, as the end moves like a drum head with each variation of pres- 
sure, and must bend the angle iron backwards and forwards; large 
manholes without any strengthening rings; and, lastly, needless 
stays, which are found to encumber many boilers so much as to quite 
— examination or cleaning, and, consequently, become a source 
of danger. 

The defects that are found in the fabric of the boiler as the result 
of working, have been plates rendered brittle by the action of 
the fire; cracks in the edges of plztes, especially over the grates and 
in front of the necks of furnaces, where the beat is the greatest, as 
many as twenty having been found in one plate, and some of them 
nine inches long ; blisters, not cut off, sometimes three iv one plate. 

Bad repair is frequently noticed, leading to endless mischief, aud 
renewed leaking; the chief defective repairs noticed are patches on 
the inside of boilers, causing three thicknesses of plate, so that the 
one exposed to the fire is certain to be burnt; new plates put in, but 
so carelessly punched as to require much drifting to make them 
meet the old plates, so that the cracks have been noticed running 
through twevty aud more of the old rivet holes; slight repairs, 
that might be tolerated in a few instauces, but so often repeated as to 
become dangerous, the edges of the plutes being so much pared as 
to cut away part of the rivet heads, leaving no strength in the edges 
of plates ; cracks insufficiently :epaired in order to prevent leaking, 
by little strips with as many as niue rivets in the line of the cracks, 
loaving the plates as much weaker as if untouched ; screw patches 
instead of riveted plates, which are sure to break if exposed to the 
fire; and lastly, but by far the must frequently, corrosion, by leak- 
ing of seatus or joints of fittings. 

General corrosion over a given surface is bad enough, but is not 
to be so much dreaded as corrosion in a continuous varrow line, as 
in the former case the corroded portion way blow out aud leave the 
boiler undistu: bd, but in the later case the whole structure is so 
much weakened that if a rupture once takes place a general break 
up succeeds, 

The chief points noticed as to setting of the boilers have been 
loss of power by exposing so little surface to the fire, which is 
chiefly of consequence as it leads to undue firing to make up for 
the error ; furnace bilers set so low as to allow the liquid cinder to 
flow against the plates, to their certain injury; flues always damp 
from leaking of blow pipe or plug, leading to rapid corrosion of the 
bottom; bridges fallen aud wasting much fuel; flues without man- 
holes, rendering cleaniag next to impossible ; and improper covering, 
such as ashes or other corrosive substances, hastening the bad effect 
of any leaking. 

Mention has also been made of the very bad arrangements for 
getting ivto high bviles, making it dangerous fur the man in 
charge to get about to attend to his duties, especially at vight. 

The general state of be fittivgs has been improved, but the 
defects frequently noticed have been—leaking of the j ints, some- 
times temporarily repaired with wooden wedges, or improperly 
made with lead, which vill not stand the beat; safety-valves 
leaking, or only made tight by lead on their faces, and fre quently 
overloaded, aud in some c:ses wedged down, and often too small 
for the boilers they are me:nt to relieve; steam gaug:s absent or 
out of order, from neglecting to put the bent tule, to prevent steam 
reaching the working parts, end indicating wrongly as much as 2) 
or 30 1b.; whistles in bad order, or gagged, to prevent them 
alarming the neighbourhood’ no back valves, to prevent water 
being driven from one boiler to another; float rods neglected or 
Woru at the working part, aad, therefore, liable to stick when 
either high or low; floats old, and rotten, and so injured by long 
use as to appear as if charred and thus rendered too light to be 
relied upon ; feed pipes nearly choked, or placed so that the cold 
feed comes on to the hottest plat, and causes mischief ; blow cocks 
neglected, allowing dangerous a:cumulations of mud, or leaking, so 
as to let water out of boiler, andilso often unprotected by brick woik 
when exposed to flame. 

‘ihe reports have also noticec matters relative to the mode of 
working, such as firing too hard or keeping tbe fire too much in 
one place ouly, instead of spreading it as much as possible ; 
regulating by opening the fire ducrs instead of using the damper, 
and thus allowiug cold air to comeia contact wiih the beated plates ; 
allowing scurf to get thick or mud to accumulate uvtil it causes the 
plates to burn ; emptying the boiers while the tires or furnaces 
were alight; allowiug water to ge thick and dirty, causing it to | 

roth up or prime until it is carriedinto the engine with the steam, | 
and allowing the fittings to be loose and to vibrate or shake, | 

Particulars have been obtained from various sources of the 
explosions of thirty boilers this year, up to the present time, cau-ing 
the death of 54 persons and injuritg 81 more, making a total of 
135, besides causing very heavy loss >f property. 

They were used for the folluwing purposes :— 
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They were of the following description :— 
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3-furnace upright .. «- +s os 8 ws sees 1 
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As far as can be ascertained the causes for 1¢se explosions may 
be arranged under the following heads :— 
9 from corrosion from leaking or a 
stopping of supply by frost. 
bad repairs. 
over pressure, 
accumulated scarf. 
bad construction, 
bad o» britrle plates 
the last two causes combinec 
doubtful or particulars vot wertained. 

Eleven of these exploded boilers were peronally examined, and 
careful and detailed records made. 

It is found very difficult to elicit the truth s to the treatment ofa 
boiler immediately before explosion, as everone is afraid to speak 
for fear of incurring or imputing biame; buit is seldom that the 
fragments do not show a very plain reason fothe bursting, without 
the need of setting up doubtful, mysterious, c far-fetched theories. 

Increase@ experience teaches that the auses of explosions 
of steam boilers are as diversified as thos which bring about 
the dissolution of the human frame, and thatt isin vain tu look for 
any elixir that will prevent decay; yet the edurance of boilers may 
be greatly prolonged by careful tending ad timely repair, and 
proper inspection will do the most toward detecting danger in 
time to prevent explosion. 

I have the honour to be,sentlemen, 
Your obdieut servant. 
Epwrp Burpon Marten. 


“Thee ero 





The report was adopted, and the chairmn, after expressing bis 
admiration of its ccmpleteness, congratulatedthe company on having 
an engineer of Mr. Marten’s ability for tkir inspector, and sug- 
gested a vote of thanks (which was passed) » both Mr. Marten and 
also Mr. Jolin Underhill, the secretary of th company. During his 
remarks, the chairman said that he took th steps which led to the 
formation of the compavy from a fear tha! owing to the frequency 
of builer explosions at ons time in South St&urd-hire, Government 
would interpose, und appoint inspectors »f boilers, as they had 
appointed iuspectors of mines, whose caprse might lead to serious 
losses to the manufacturing interest. 

Of the £69 to be carried forward, £60, it was determined, + houl ! 
be voted to the directors, as a recognitior of their services in the 
past two years ; and it was at the same tim resolved that the board 
should hereafter receive £60 a year. 





INDUSTRIAL PROGRESS IN CORK. 


The Times correspondence says:—“ Ty ‘lecture’ of the First 
Lord of the Admiralty to the people of Cor. has been the subject of 
much conversation aud discussion in this cty. Having beard wur- 
murs of dissatisfaction about it, as uncalled fe by the circumstances, as 
being really unjust to Cork, and as imputig a want of self-reliance 
avd exertion which facts did not warrant | have made inquiries, 
and have obtained from the most authenti sources, as well as from 
persoual observation, the following facts md tigures, on which the 
utmost reliance cau be placed. They dmonstrate that Cork, far 
from being idle or statiovary, has been wrking to some pu e, 
avd bas really made remarkable progres; uot through help from 
without, but by its own exertions end sacifices. 

Some twenty-five years ago the first invrovements were made by 
the Hai bour Board. At that time, and u; to a still later period, the 
river Lee, which ruus through the city, ind for a distance of six 
miles towards Queenstown, forced its vay with difficulty in a 
crooked, narrow channel, through p.ojeting mudbanks. At low 
water the depth was only 2ft. in the cenin of the channel, and ships 
drawing only L0ft. of water could nut cone  s to the quays, unless 
at bigh water spring tides. The deepenbg of the river has b-en 
carried ou for some years on a regular estem. The result is that 
whereas there was formerly only 2ft. of water when the tide was 
out, the depth of the channel is now fron 8ft. to Luft. at low water, 
and ships drawing 18ft. come up to tie quays, while the large 
steamers employed in the cross Channeltrade can come up to the 
qusys at half tide. With regard to the quays themselves the im- 
provement has been no less remarkable, Formerly they consisted of 
dry stoue wails, irregular and broken, with high mudbanks pro- 
j-cting into the river, These have bea replaced by substantial 
cul-stone quays of great extent, embraciig the two chaunels into 
which the Lee is here divided. ‘The esteut of these quays is over 
four miles, of which more thau two aod eball miles is used by ship- 
ping. tue ves-els lying comfortably iu 81. water along the quays at 
the lowest state of the tide. It is propaed to widen the channel 
still more, so that ships may lie #float atlow water. Ample provi- 
sion ts made for the sale navigation c the river at pight by the 
erection ol five lights. Now, itis wortly of special remark that the 
whole of those costly works—the deepning aud widenivg of the 
river, the building of those splendid liue of quays, giving a clear 
roadway ou cach side of the four banksibrough the city, the light- 
houses, the steamboat piers at Blackwater, Passage, Glenbrook, 
Queenstown, aud several other places— lave been paid for out of the 
revenue at the disposal of the Harbow Commissioners, and are 
maintained at the expense of the Boar, without their ever having 
received any grant or loan from the Gurernment, or from eny other 
departmeut, 

Tue improvements of the Lee bear a 'trong resemblance to those 
of the Clyde. Both rivers, from being capable of receiving only 
small crait, can now accommodate the lrgest merchant ships. Ou 
tbe improvements couvected with the river a total sum of £300,000 
has been expeuded during the last 20 years. 

The trade of irou shipbuilding is carried on with great spirit in 
the private dockyards of the Cork Steumship Company, Robinson 
and Co., and at the Jarge ducks of brown and Craig. In those 
yards, and also at Wheeler’s Docks, the largest merchant ships can 
ve built or repaired. I have just seen inone yard (Robinson’s) three 
iron ships in various stages of construcion, trom 1.500 down to 300 
‘ous burden. Engine byvilers and ail te machinery for completing 
the ships are made iu this establishment, which employs more 
than 800 hands, The shipbuilding wade is steadily increasing in 
Cork 

The corporation of Cork has been particularly fortunato as to its 
supply of water, which is obtaiued fom the river Lee, at a very 
short distance above the city. ‘The supply is most abundant, and of 
the purest quality. It is conveyed to we top of the highest houses 
in the city, some of which are 3U0{t. above the level of the river. 
The wate: works buildings are ornamental, and the whole cost, 
£80,000, seems incredibly small compared with what other cities 
have to pay for waterworks. The city bas been further improved by 
the erection of two very beautiful bridges at a cost of £25,000. One 
was finisbed in 1861, and the other this year. The bridges are toll 
free, aud the cost of their erection has been entirely borne by the cor- 
poration. 

Cork is admirably supplied with markeis, The corn-maket, pro- 
vided with every accommodation, covers a space of eight or ten 
acres. The butter-market is well worth a visit from tourists, on 
account of the perfect system of checks by which the sale of butter 
is covducted, reuderivg fraud, or eveu error, all but impossible, and 
calculated to give both seller aud buyer entre coufidence. On these 
two markets a sum 0! £20 UUU bas beeu « xpeuded by the corporation. 
‘Tbe whole of the city outlay for markets, bridges, waterworks, &c., 
during the last ten years, is £120,000, 

The spirit of enterprise aud self-reliance among the mercantile 
community of Cork is evinced by the increase of joint-stock 





concerns, which are conducted with efficiency and success, The 
first movement of this kind which gave general confidence to the 
community was the new Gas Company established by Mr Maguire, 
the member for Dungarvan, who now fills the office of mayor the 
fourth year, Owing to his persevering exertions for years, an 
English company was beaten off the ground, the price of gas was 
reduced one-third, and it is now sold, of the highest illumivating 
power, for 4s. the 1,000 cubic feet, which is nearly 1s. less than the 
price in Dublin. 

This, however, is a loval matter. But to the same energetic gen- 
tleman belongs the merit of establishing a company which promises 
to be of national importance, and to confer lastivg and incalculable 
advantages on the whole community. I refer to the Cork Flax 
Company. I have seen the ground selected for the mill, the build- 
ing of which has already made some progress. It will be 150{t. long, 
and five storeys high, built of red brick aud the white lime stone of the 
district. The number of spindles will be 12,000, but the plan is so 
arranged that the building may be extended to double its present 
length, which would make the mill one of the largest in the United 
Kingdom. The groundin possession of the company is more than 
thirty acres. The site is just outside the borough boundary, and is 
thus free from city taxation. The company have a Belfast archi- 
tect, and a very able Belfast manager, and, by the arrangement 
with him, he will be enabled to raise his own income in proportion to 
the profits of theundertaking. In order to encourage the cultivation 
of flax by insuring a convenient and certain market for the produce, 
the company will purchase all the flax grown in the county, but 
they will at the same time challenge competition, and will send 
their mapager and their buyer to the ordinary markets, and thas 
indirectly establish flax markets in the south of Ireland. ‘I'bat the 
company has already given confidenca to the growers may be 
inferred from the fact that the crop in Cork County has increased 
from 670 acres in 1863 to within a fraction of 3,000 acres in 1864. 
The capital of the company is £60,060. It consists of 300 persons, 
and includes most of the foremost men of the city. ‘here is a col- 
lection of old buildings cn the ground, and by the mo-th of October 
a portion of them will be arranged as a kind of practical school for 
training the hands that are to be employed in the mill. his 
is an excellent arrangement, as it will prevent any loss of 
time in bringing the establishment into profitable operation. 
Scutching mills are multiplying in various directions; and there is 
every reason to expect that the flax trade will gradually take root 
in the province of Munster. There is no danger to be upprehended 
from combination. A gentleman who has resided for some years in 
this neighbourhood, au extensive employer, assures me that the in- 
habitants of this vast county are the best disposed and the most 
honest people he has ever known. I have been astonished at the 
number of local manufacturers here, but in order to guard against 
real or imaginary prejudice the productions are shipped off and sold 
uw the nanes of English firms. Thus the extensive biscuit factory 
of Baker, Simpson, and Co., which employs hundreds of hands, 
besides its exports to the Continent and to the colonies, sends off 
immense quantities labelled as the productions of London, Oxford, 
and other English establishments. 

Jusiice would not be done to the spirit of enterprise and progress 
without mentioning the Irish Giiifenberg at St. Ann's ‘Lill, Blarvey, 
estavlished by Dr. Barten, a Cork physician, some ycurs ago, and 
which now flourishes under his management. Its success has led 
to the establishment of a number of public and private ‘urkish 
baths in Cork and the neighbourhood, as well as in Dublin, London, 
and several other places in England. A most interesting feature of 
Dr. Barten’s establishment is that its advantages are extended gratui- 
tously and without limit to the poor, not excluding the very beggars, 
for whom subscriptions are oftea raised by the inmates to pay for 
their lodging and support in the neighbourhood. ‘Ihe bath bas also 
been introduced with much benefit in lunatic asylums. Iu fact, the 
example has operated upon the whole community in this city and 
district. The use of baths has become fashionable, and the virtue of 
— is much more generally practised than formerly in 

reland. 


———— nee 





Orrery St. Mary.—The railway is now fairly commenced at Ash 
Farm, upwards of fifty navvies being engaged on the works, which 
include cutting No. 1 and embankment No. 2, and are nearly one 
and a half mile in length, extending from the Ottery-rond station to 
the river Otter, There are five bridges and culverts, besides a bridge 
of considerable magnitude over the river Oiter, near Gosford. The 
surveyor is still here. engaged in the valuation and purchase of 
lands and property for the further extension of the line after the 
completion of the above piece.—Pulman’s Advertiser. 


BristoL. AND Exerer Ramway.—The engineer's report is as 
follows :—“ Tbe new station at Exeter was opeved for traffic on 1) 
lst of June, and the former station buildings have since been re 
moved to make way for the new lines aud carriage landings, which 
are now being completed, In accordance with an arrangement 
entered into with the Exeter City Commissioners, the future m:.+:- 
tenance of Privee’s-road, will be undertaken by that body. Tho 
way avd works have been maintained iv @ thoroughly eflicient cox - 
diion. Considerable quantities of ballost have beeun rpread ou 
different parts of the live, and a portion of the slope of Pyle-viil 
cuttivg has been protected with masoury Cunsiderable progress 
has been made in the Chard and Taunton Railway works. About 
400,000 cube yards of cutting and 7,000 cube yards of maserry iu 
bridges aud culverts have been executed, and the heading for tue 
tunnel at Hatch Beauchamp is now being driven. Two or tivce 
of the cuttings are throuzh a soft material, showing a tendency 
to slips, and causing difficulty and delay in working them; but the 
contractors confidently expect to complete their contract in the 
allotted time. 

Coat Trape mn THe Conreperate States.—The American Coal 
Trade Review gives the following information as to the sources 
whence the Confederate States derive their supply of coal :-- 
“ There are extensive coal mines lying on both sides of the James 
River, a few miles above Kichmond, The area of this coal-field is 
about twenty miles from north to south, with an average breadth 
of five miles. The coal is bituminous, and it has been largely useJ 
for steam purposes and for the production of gas. These mines 
were probably the earliest worked of any in the United States, 
mention being made of them in the American Journal of Science of 
1818, as having been in operation for thirty years previously. Tho 
works as now carried on are at a greater depth than have ever beeu 
reached at any other mines in this country, the deepest shaft sunk 
being about sUUft. Authracite coal-mines have been opened 
within a few years in Montgomery, Pulsski, and Wythe counties, 
aud also along the range of mountains in the western 
part of Augusta county. In Brush Mountain, alone the 
north-western line of Montgomery county, and in Price's 
Mountain six or seven miles south east of this, some very 
good cual is mined—that from the former locality being free-burniug, 
semi-bituminous, and that of the latter is very pure anthracite, 
(hese mines are in close proximity to the Virginia and Tennessee 
Railroad, which is only a mile aud a half distant. The amount of 
coal mined in the State of Virginia during the year 1860 was 382,000 
tons, valued at about 700,000 dollars at the mines. There are ex- 
tensive beds of bituminous, and semi-bituminous coal in Rocking- 
ham and Stokes counties on the Dan River, but previous to the 
rebellion there had been no great amount mined there. The only 
mines of importance in Southern Tennessee are on the Sewarnee 
River, at the north end of a branch railway, sixteen miles long, 
which leaves the Nashville and Chattanooga railroad at the tuniel 
where it crosses the mountains.” After supplying this information, 
which is embodied in a leading article, the editor of the abgye- 
named paper propounds a curious plan for the capture of Rich oud 
during the evsuing winter. Many thousands of pet echemesthave 
been brought before the public, and why, asks the editor, should he 
not publish his? It is that the northern troops should take posseés- 
sion of the coal mines, and by stopping the supply of fuel into the 
“ rebel capital ” freeze the inhabitants into a disposition to surrender 
their city. 
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CRONIN’S APPLYING POWER TO W 
OTHER BARRELS. 

Ts invention, by John B. Cronin, of Leeds, Yorkshire, has for 
its object improvements in applying power to windlass and other 
barrels used for raising and Jowering weights. For these purposes 
a windlass or other barrel, suitable for raising and lowering weights, 
is mounted, and is capable of turning freely on its axis or shaft. 
Near one end of the shaft or axis is fixed a disc, and on one end of 
the barrel there is also a disc, and the arrangement or construction 
of the parts is such that the barrel may be at liberty to turn freely 
on its shaft or axis when the two discs are separated; but, when the 
disc on the barrel and the disc on the shaft or axis are brought and 
pressed together, the barrel will be put in motion by the disc on the 
axis or shaft. On one of the discs there is formed a projecting cir- 
cular rib, of a V or other suitable section, and in the other disc 
there is formed a corresponding groove, by which, or other suitable 
surfaces, when the two discs are brought together, the one driven by 
power will drive the one on the barrel. The shaft or axis at one 
eud is supported by and turns on a centre ; the other end of the 
shaft or axis is received into a sleeve, which at its outer end is sup- 
ported by a centre or point. The axis or shaft at one end turns in 
a bedring, aud the sleeve at the other end is supported by a bearing. 
The centre, which is applied to the outer end of the sleeve, is 
capable of being moved to and fro by a lever fixed on the screwed 
axis of such centre; this screw passes through a fixed female screw 
or nut, and there is a collar between the end of the barrel and the 
inner end of the sleeve, against which the sleeve presses when the 
centre is screwed up, so as to bring the two discs into contact. The 
power to drive the windlass or other barrel is applied in any suit- 
able manuer to the shaft or axis, which, when at work, is caused 
constantly to revolve together with the disc fixed thereon. ‘I'he two 








discs have a tendency to keep a short distance apart, by reason of a 
spring placed between them, or other mechanical means. A brake 
band or strap is, where required, applied to retard or stop the barrel 
when the two discs are separate, in which case it is preferred that 
the two ends of the brake band or strap should be fixed to two 
plates or pieces by hinge joints. ‘lhe other ends of the two plates 
or pieces are fixed by hinge joints to a point below the barrel, or 
at other cci:venient place, and the parts where the two ends of the 
friction band are fixed are arranged to be drawn towards each 
other by a foot lever, so that the band may be caused to embrace the 
friction surface of the barrel more or less tightly. 

Ais the sustaining frame supporting all the parts; A' is the 
drum; B is a dise permanently fixed thereto, and both revolve 
freely on a shaft C; said shaft has permanently fixed thereon 
near one end the disc D ; both dises are shown in section; the said 
discs are fixed on the corresponding ends of the said shaft and drum 
respectively, so that they may revolve in close proximity ; they 
have V-form friction surfaces turned upon and in their faces respec- 
tively, the one fitting in the other. Motion is imparted to the 
apparatus by acting on the dise D with a pinion or band, and the 
said disc is rotated continuously in the direction required to wind 
the rope or chain around the drum, When the drum is not to move 
with the driving disc I, it is commonly held away by a spring 
introduced between the dises ; and when the drum is to partake of 
the motion of the driving disc it is carried over with its own disc 
B, towards the driving disc, by any suitable contrivance, operated 
by an attendant thrusting the friction or clutch surface of the two 
discs together, where they are forcibly held by the operator during 
the hoisting action. 

The means employed to produce and maintain the thrust consists 
of a lever L, combined with a screw F, fitted in a suitable nut or 
female screw fixed to some part of the sustaining frame of the 
machine. The force required to maintain the connection of the 
discs reacts on some part of the frame, inducing great friction 
between the frame and the moving parts adjacent. To avoid such 
fri.cion two centre bearings are provided, one at each end of the 
shaft, arranged in line with the centre thereof, that at the end where 
the force is applied being movable and the other stationary. ‘The 
meveble bearing is formed on one end of the screw F, fitted in a 
nui making part of a bracket G permanently fixed to the frame A; 
on th» other end of the said screw F is attached the lever L, usually 
by a set screw, the lever has a balance weight on one end, anda 
handle at the other end ; 7 is the fixed central bearing, and is set in 
the bracket K, also fixed to the frame. 

To communicate the pressure exerted by the screw and lever to 
the drum a sleeve or cap E is employed, intervened between the drum 
and the screw and lever, or its equivalent. This sleeve is nicely 
titted on the end of the shaft, so as to revolve thereon, and the ex- 
terior is fitted in suitable boxes in the frame A The outer end of 
the said cap E, has the form ofa cone, the apex of which is in line 
with the centre of the shaft and of the movable bearing on F, and 
receives the pressure of said bearing as exerted by the screw and 
lever or other device. The cap E is sufficiently long to leave a 
space between the interior end thereof and that of the shait. The 
screw and lever do not require to be combined with the sleeve or 
cap aforesaid, but may be used in connection with any device inter- 
veved as aforesaid that is competent to transmit the pressure of the 
screw and lever to the drum, The lever L has a balance weight 
at one end, and is so adjust:d on the screw that whe such balance 
holds the lever in a perpendicular position, as i: is seen, the 
pressure is reversed from the sleeve. When the clutching or V- 
surfaces of the discs are to be thrown together the attendant grasps 
the lever and draws it forwards, turning in the screw and lifting the 
balance weight, aud when the operator desires to disconnectthe sur- 
faces of the dises he has only to let go the handle, when the balance 
weight drops and turns out the screw, withdrawing the pressure. 
When the pressure is withdrawn the drum is allowed to be re- 
volved freely by the fall of the hammer or weight, lifted or 
otherwise. ‘lo make the friction as light as possible between the 
sleeve aud the end of the drum, while the latter is freed from the 
motion of the driving dise D, and revolving in the opposite direction 
in aoe &e., — : introduced a collar T, between the sleeve 
and the drum; the said collar is not wever, necess 
successful use of the sleeve or cap. ee oe 

If desired a brake may be applied to the periphery of the dise B 
to control or arrest the fall of the hammer or other weight during 
ihe descent thereof. 

From the above description it will be apparent that the thrust 
required to maintain the clutching or V_ surface of the discs in 
contact in the connection of the drum with the motor, is received 
and resisted wholly by the fixed and movable centre bearings, and 
therefore during all the labouring or lifting action of the apparatus, 
the entire revolving mechanism directly associated with the drum is 
practically running between centres, thus rendering the friction 
resulting from end thrust merely nominal, and completely removing 
all disadvantages usually associated therewith. ? 





ARIREY, BECKETT, AND SMITH’S LATHES FOR TURNING. 
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Tuts invention, by Mess's. Ardrey, Beckett, and Smith, of Man- 
chester, relates, firstly, to m arrangement which may be adapted to 
radial chucks, or otherwise »:mployed to centre the article to be turned, 
and is shown at Figs. 1 ani 2, the former being a front elevation, 
and the latter an end view. 

The lathe spindle is shown at a, upon which is mounted loosely a 
bush 7, so as to be capable ¢ sliding thereon ; one end of this bush 
is provided with a boss c, laving an annular recess, within which is 
situate pins projecting fron a fork d, which fork is a portion of a 
lever c, capable of being turned upon a centre at The bush b 
carries a pin g, which passs through a longitudinal slot formed in 
the lathe spindle a, and thraugh a rod /, with which it is fast: upon 
the lathe spindle is also a sewond bush i, which carries a pin 4, passing 
through a slot in the said spindle, and through the rod 4. 

To the bush i are conneced links /, jointed at their other ends to 
levers m, which are capable of turning upon centres x, carried by 
the chuck 0. There are thre of the levers m, corresponding to the 
three radial sliding pieces p adapted to the chuck, and the ends g of 
these levers pass through bkcks 7, mounted within the radial sliding 
pieces p, as seen in Fig.2. On each side of the blocks r are filling 
pieces s, ¢, pressed downwaid by set screws u, and the use of which 
will hereafter be alluded to. The article to be turned on its face—a 
wharve of spinning machinery for instance—is placed against a ring 
v projecting from the bodyof the chuck, and the lever eis then 
turned so as to cause the bash 4 to slide upon the lathe spindle. 
This sliding of the said bush will, through the medium of the pin g, 
have caused the rod h also to slide in the same direction, carrying with 
it, by means of the pin 4, thesecond bushi; and thus the links / will 
force upward the ends of the levers m, which, by turning upon their 
centres n, will cause the ends gto move downward, carrying with them 





the radial pieces p, and closwg them upon the article to be turned. | 


This is the position of the parts shown in the illustration. 
turning having been effected, the lever e is turned, so as to cause the 
bush & to slide in the opposi:e direction, by which means the other 
bush ¢ will also be caused to slide, pulling down the levers m through 
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which is in this instance caused to slide by meaasof a lever w, against 
which the workman may place his foot, so as t> cause it to turn upon 
acentre at 2. The axis of this lever carries « bevel pinion y taking 
into another, z, mounted upon the axis 1 of « fork 2, which fork is 
connected to the bush 6, which may thus becaused to slide on the 
lathe spindle. The internal rod is shown st 3 mounted within the 
lathe spindle 4, and connected as before to ‘he bush by a pin 5. At 
6 is a fixed centre, upon which is mounted « collar 7, capable of being 
slid forward by a lever 8, which is mourted so as to turn upon a 
centre 9, the said lever being connected t the collar 7 by a pin 10. 
When an article is to be turned the bus! } is caused to slide upon 
the lathe spindle 4, by which means the ‘nternal rod 3 will be with- 
drawn, the article is then placed on the centre 6, and the lever w, on 
being liberated, will be caused to turn by a spring 11, so as to slide 
the bush and internal rod 3 forwars, the end of which rod is 
formed so as to pass into the article to 29e turned, it being supposed 
that it has been previously bored. ‘his sliding of the rod 3 is 
assisted by a spring 3* placed within the lathe spindle. This move- 
ment will have brought the end of th» said sliding rod against the 
fixed centre 6, by which means it becomes steadied, after which the 
lever 8 is turned so as te force forwarl the collar 7, thereby driving 
the article securely on to the end of :he rod 3, and the turning may 
then be effected. For the removal of the turned article it will 
merely be necessary to turn the lever w so as to slide the bush, and 
consequently rod 3, backward, when it will fall from the withdrawn 
end of the rod 3. 

Another part of the invention :onsists in the employment of @ 
slide rest at each side of the article to be turned, which slide rests 
are caused to advance by the rdation of a disc carrying two 
eccentric pins. This improvemen. is shown at Figs. 3 and 4 before 
referred to, the article to be turred being supposed as before @ 
wharve. At 20, 21, are two slide ests carrying the tools 22, which 


| slide rests, however, may at preseat be considered as simple blocks, 


the medium of the links /, aad causing the ends q to turn upward, | 


so as to draw the radial piezes p from the article which has been 
operated upon. ‘The above-described sliding of the bush 4, and con- 
sequently similar movement of the rod /, will have caused the end 


of the said rod to project through the ring v, and the turned article | 


will thus be thrust forward and will fall down, so as to permit 
another to be adapted. ‘The filling pieces s, ¢, above alluded to, are 


adapted for the purpose of suiting the chuck to articles of different | 


diameters. It is evident that, by changing these filling pieces, the 
radial holders p may be made to act at different distances from the 
centre of motion. 

Another part of the invention, and in which the patentees use a 
sliding internal rod with sliding bush, is shown at Figs. 3 and 4, the 
object in this case being that the said internal rod shall constitute a 
mandril or centre for the article to be turned. At 4 is the bush, 


and mounted upon two other slide rests 23, which are those used for 
advancing the tools during the operation of turning. To each of 
the slide rests 23 are connected links 24, which at their other ends 
are connected to a disc 25, mowited upon a shaft 26. This shaft 
carries at its lower end a bevd pinion 27, taking into another 
pinion 28 mounted upon a horizontal shaft, which shaft is provided 
with a lever 29; by turning ‘his lever, therefore, the disc 20 18 
caused to revolve in the one direction or tle other, and thus, 
through the medium of the inks 24, the cutters are caused to 
advance towards, or are drawn from, the article under operation. It 
has been stated that the tools we carried immediately by upper slide 
rests, 20, 21, the object of whim is that, when a new tvol is adapted 
or an old one ground, an adustmert may be effected by the said 
upper slide rests, after which the lower pair shown at 23 are used 
during the operation of turnirg. By the above-described improve- 
nents the lathes may be kept running during the consecutive turn=- 
ivug of anumber of separate a-ticles. 
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JOHNSON’S RAISING 


SUNKEN VESSELS. 

















Tuis invention, a comumunication to J. lenry Jobnson, of 
47, Lincoln’s-inn-fields, consists in the application and use to, and in 
the raising of, sunken vessels and other submerged dead weights, of 
flexible air-tight buoys, attached by means of chains to the bottom 
of the vessel or weight to be raised, and protected from bursting by 
a netting or covering of ropes, such buoys being inflated with 
compressed air by means of air pumps worked by hand or by power 
in communication with the buoys by means of flexible hose pipes, 
the pumps may be carried on the deck of the vessel to be raised if 
such deck be above the surface of the water, or carried upon the 
deck of a neighbouring vessel, when the vessel to be raised is 
entirely submerged. In combination with these flexible buoys, or 
separately, if desired, a second set of air pumps is employed, com- 
municating, by means of a hose pipe or pipes, with the hold of the 
vessel, through the deck thereof, the hatches and companion ways 
being closely covered over, so as to prevent the air which is forced 
and compressed inside the vessel by the pumps from escaping. The 
hose leads down through the deck to at least one-third of the depth 
ofthe hold. By this arrangement the water in the vessel may be 
readily expelled by the pressure of the air, a hole or holes being 
made in the bottom of the vessel, if not already existing, for its free 
exit. By this means the raising of a sunken vessel may be effected 
or facilitated, ora leaky vessel may be key-t afloat until run into port. 

Fig. 1 represents a side elevation of the hull of a vessel, with the 
apparatus attached for raising the same; Fig. 2 represents a plan ; 

ig. 3a longitudinal section ; and Fig. 4a cross section of the same. 

a represents the sunken ship or vessel about to be raised with the 
apparatus attached to it ; 4, 6, are buoys placed on opposite sides of 
the vessel to which they are secured in the manner to be hereinafter 
described. These buoys may be of a cylindrical or any other 
approved circular form of convenient size and length commensurate | 
with the services required of them, they will be made of gutta- 
percha, india-rubber, or of canvas prepared with a composition of | 
turpentine and india-rubber to make it water and air-tight, and 
prevent mildew. They will bestrengthened on the outside by a net- | 
work of strong ropes g, to prevent their rupture or bursting when | 
inflated with the compressed air. On one or more of the main | 
longitudinal ropes of the network just described will be strung | 
strong brass or copper thimbles 7; about 2ft. apart, through which the 
chains i will pass connecting the buoys with the main cable h, pass- 
inog under and round the bottom or sides of the vessel, a brass or | 
copper coupling & will be introduced into the after end of the buoy | 
for the reception and connection of it with the hose leading from the 
air pump; ¢ is the hose referred to, of suitable size, and constructed of | 
india-rubber or gutta-percha, or othersuitableair-tight material. This | 
hose is to be screwed to the coupling /, in the end of the buoy, before 
the buoy is placed under the ship’s bottom, but will not be attached to 
the air pump until the buoy is in place, and secured to the ship. In 
the event of the deck of the sunken ship being above water, the air 
pump can be placed upor it, as represented by d, and the hose, e, 
Screwed to the coupling, J, attached to the compressor; but in the 
event of the deck being submerged the air pump will be placed on 
the deck of a vessel anchored alongside, and the hose attached to it | 
in the same manner as before mentioned, care being observed to | 
provide a sufficient length of hose to allow a sufficiency of slack in 
the event of the attendant vessel moving slightly from her anchorage, 
or raising with waves or the tide. In either case, whenever the | 
apparatus is ready for working, a diver should descend, and, by sig- | 
nals communicating with the person in charge of the air force pump, 
notify to him when there isa sufficient degree of compressed air in the 
buoys, in order that it may not burst. At the end of the hose, near 
the air pump, there is a stop-cock,,m, to prevent the escape of the com- 
pressed air from the hose and buoy, when the hose is unscrewed from 
the air force pump, in order to have another hose attached, leading 
from a second buoy, when the same process will be repeated, 
and so on, until a sufficient number of buoys have been inflated 
at various points around and under the vessel to lift and float 
it off. If the ship is not run out of water, the buoys will 
probably not be required ; in this case the hose n from the air pump 











ecan be let into the hold or in the compartment in which the leak 
has taken place, and the air forced into the interior of the vessel in 
the manner hereinafter described. If the vessel has no hole in the 
bottom, but only strained to such an extent as to sink, a diver can 
go down and make an increased aperture or connection between the 
water on the outside and that on the hold of the vessel, or in one 
compartment, according to circumstances; after the connection is 
thus effected the air pump can be started and the air forced into the 
hold, which will have the effect of gradually forcing the water out 
through the aperture in the bottom so formed, replacing it with 
the compressed air from the pump, and thus gradually lift the vessel. 
It must be observed in all cases where this system is applied that 
the hatches and companion ways are to be firmly shored down 
with spars across the ship’s deck, also that the deck of the ship 
is strengthened in the same manner, in order to prevent the air 
forcing it up with the pressure gencrated by the compression. In 
case of a vessel being sunk and filled with water, the hose n from the 
air pump c on the deck or on aneighbouring vessel will be screwed toa 
coupling o placed securely in the deck of the sunken vessel, a smaller 
hose p screwed to the lower end of the same coupling under the deck 
will descend about one-third the depth of the hold, and be held in 
this position to discharge the air, which, rising up through the 
water, will gradually force it out through the hole in the bottom, 
filling, as the water recedes, the space between it and the bottom of 
the deck, and by the buoyancy thus created gradually lift up the 
ship or vessel to the surface. Ina case of this kind when the bull 
cf the vessel is filled with water, and the compressed air made use of 
to drive it out through the hole in the bottom, after a certain stage 
a portion of the air also follows the water, thereby relieving the 
vessel of the great strain that would otherwise be on it. Vessels pro- 
vided with this apparatus, in the event of striking while on their 
voyage, can be prevented from sinking, and brought safely into port 


by its use, with the air pump driven either by steam or worked by | 


hand. It can easily be applied to all vessels now built, but with 
particular advantage to vessels constructed with a view to its recep- 
tion and use by having the decks screw bolted instead of spiked, to 
give the necessary strength to prevent them being lifted up by the 
pressure of the compressed air. As a general rule, the air pump 
working in connection with the buoys can be worked by manual 
labour, while steam power could be, with advantage, applied to the 
larger pump to be made use of for forcing the air into the hold of a 
suuken vessel. 





Steam Fire Eneines ror tas West Inxpres.—Messrs. Merry- 
weather and Sons, of Long Acre and Lambeth, have just shipped 
for Demerara the first of a number of steam fire-engines ordered 
by the Town Council of George Town. The engine just shipped 
is an improvement upon the celebrated engine “ Sutherland ” by the 
same makers. Its weight does not exceed 35 cwt., so that, with two 
horses, itcan be run at a most rapid rate. The boiler is one of 
Merryweather and Field’s patent, and from repeated trials it was 
found that steam was raised from cold water, and the engine started 
to work in from eight to nine minutes from time of lighting the 
fire. It has two steam cyliuders having direct action with two 
double-acting pumps, each 1in. stroke of piston. Each pump is 


| 4in. diameter, and the quantity of water discharged at each stroke 


of the pumps is 4°3 gallons, so that, when the engine is running at 
100 strokes per minute, fully 400 gallons are discharged. ‘I'he 
pumps will raise water vertically 27it., as they keep a constant 
flow of water through the suction hose. It was noticed at the trial 
that when the engine was running at full speed with 120 lb. of 
steam, an hydraulic pressure of 140 1b. could be maintained, that 
there was no vibration or oscillation whatever either in the suction 
or delivery hoses, or even in the engine, which was working with 
great regularity and smoothness. From the experiments made it 
was found that a lgin. jet was projected 18v0ft. vertically and 210ft. 
horizontally, and that a l}in. jet was projected very efficiently, for 
fire duty, reaching a height of 150ft. our and six jets were also 
thrown very effectively. 


NAVAL AND MILITARY TELEGRAPHY. 


Aw exposition of the system of telegraphy for the joint use of the 
army and navy in combined military and naval operations, which 
has been brought to its present state of perfection by a series of 
a seme a extending over some months, by Captain Frank 
Bolton, of the 12th Regiment, and Commander Colomb, of her 
Majesty’s navy, took place on Friday evening last, under the 
inspection of the Lords of the Admiralty, and was attended with 
the most perfect success. ‘I'heir lordships, in their yacht Enchantress, 
anchored for the night in Cowes-roads, the Pigmy paddle-wheel 
steamer (fitted with sets of signalling apparatus) following and 
anchoring near the Admiralty yacht. The Pigmy thus became one 

int of communication, which may be termed the central, with the 

ords of the Admiralty on board to watch and direct the proceed- 
ings. The Pigmy carries one of Captain Bolton's army field lime 
lights, and is also fitted with the magneto-electric light of precisely 
the same nature as the one that throws its powerful rays nightly 
across the channel from Dungeness Lighthouse. Commander 
Colomb was on board the Pigmy, avd conducted the signalling, 
under the direction of the Duke of Somerset and his colleagues. 
The three outlying signal points from the Pigmy were,—-the sema- 
phore tower, in Portsmouth Dockyard; Ash-down, in nearly the 
centre of the Isle of Wight; and St. Catherine’s-hill, the high lond 
near Black Gang Chine, at the southern extremity of the isl» nd. 
At the semaphore tower was one of Captain Bolton's army field lime 
lights only, in charge of Captain Bolton and a corporal of enginecrs. 
On Ash-down was a similar instrument in charge of a couple of 
engineers or sappers, and on St. Catherine's was a similar iustru- 
ment, with also a magneto-electric apparatus, in charge of four 
engineers. 

The time appointed for the signalling to commence was 9 p.m., 
and the initiative was to be taken on board the Pigmy. It was con- 
siderably past that time, however, before the Pigmy made any sign 
to those in the semaphore tower at Portsmouth, and it was evident 
that the Lords of the Admiralty were either directing messages to 
St. Catherine’s-hill in the first instance, or there must be an inter- 
vening fog between the signalling points undiscoverable from the 
semaphore at Portsmouth. ‘The former eventually proved to be tiv 
case. Captain Bolton, anxious to discover the real cause, flashed his 
light in the direction of Ash-down, and the “call” being at once 
answered, Captain Bolton flashed the question as fast as the words 
could have been slowly spelt, ““ Have you any fog there, or is there 
any visible round St. Catherine’s?” ‘he answer flashed as quickly 
back, was, “ Nothing that we can see.” The call signal from Ports- 
mouth to Ash-down was made and answered and these messages 
sent and received in 2 min. 30 sec. St. Catherine's station was next 
flashed into position out in the darkness, and told to keep a “ sharp 
look out.” At 10 p.m, the magneto-electric light on St. Catherine’s- 
hill burst into view over Ryde, with all the brilliant intensity 
of a summer noonday’s blue sun, and “ winked” out its message, 
“Cowes has seen us; good night.” Portsmouth, however, was 
anxious to know what Cowes had said, and Captain Bolton, by a 
couple of flashes from his diminutive apparatus, checked his power- 
ful friend and agent on St. Catherine’s-hill, and put the neces- 
sary question. Again the wonderful light winked through the 
darkness, and commencing its answer, said “ They asked us if we 
could.”—At this point Captain Bolton had to signal * Wait,” for 
Commander Colomb on board the Pigmy at Cowes was calling atten - 
tion with his magneto-electric light, and on being answered, sent the 
following \essage (having no official meaning) to Vice-Admiral Sir 
Michael S »ymour, at his residence in the dockyard, from the Lords 
of the A i.uiralty, who were on board the Pigmy, then from on board 
their y cht Enchantress :— 

** Semaphore tower: inquire of Sir Michael Seymour if the Channel 
Fleet have coaled; ask also which boat won the race.” 

This message was sent from the semaphore tower to the residence 
of Sir Michael Seymour, and an answer was sent across by the lime 
light, that— 

“The Channel Fleet have not all coaled yet; Admiral Elliot's 
boat won the race.” 

Their lordships now quitied the Pigmy for their own yacht, quite 
satisfied with the experiments, and a parting ‘Great success” again 
winked by the magneto-electric of the Pigmy to the lime light on 
the Portsmouth semaphore tower closed the proceedings, and the 
Pigmy immediately weighed her anchor and returned to Ports~- 
mouth. 

It will be understood at once from the hour at which the signalling 
took place that only the night system of Captain Bolton and Com- 
mander Colomb was put under trial, and this course was taken for 
the reason that if difficulty in transmission existed in one part of 
the system over the other it must be with the night rather than the 
day system, from the fact that fogs—that great enemy to all sight 
signals—are in greater force about the high lands cf the Isle of 
Wight by night than by day. The magneto-electric light and the 
lime light may be shortly described as follows:—In the magneto- 
electric the power that produces the light is resident in 120 perma- 
nent magnets of about 50 1b. each, ranged on the periphery of two 
large wheels, the latter driven by steam power, which causes 160 
soft iron cores, surrounded by coils of wire, to rotate past the 
magnets. ‘The small streams of electricity thus generated are col- 
lected together into one stream, and by a special piece of apparatus, 
termed a commutator, the alternate positive and negative currents 
are all brought into one direction, and conveyed by a wire to the 
illuminating apparatus and “ lamp,” or regulator. 

The lime light is obtained from the ignition of a piece of lime, the 
| shape and thickness of a small cedar pencil, by submitting it to the 
intense heat evolved by the compound flame of hydrogen and oxy- 
gen gases in the proportion in which they form water. The lime 
; does not burn, but simply becomes brilliantly illuminated without 
undergoing any chemical change. This light is stated to be the 
most intense and pure known, with the exception of the electric 
light, over which, however, it possesses the great advantages of 
| being steady and continuous, and its volume capable of being in- 
| creased at pleasure. ‘I'he cost of the magueto-electric apparatus is 

something like £2,000 at present, but it can be produced more 

cheaply as it is brought into use, and its cost of working is said to be 

comparatively trifling after it has been established. The cost of 
| Captain Bolton’s lime light field apparatus, “+ for field ser- 
| vice, and such as is now supplied by the War Department to our 
| Royal Engineers, is about £35. The lime light will receive and 
transmit signals with certainty to a distance of twenty-three miles. 
The range of the magneto-electric is greater. The lime light is 
now supplied to every ship in the Channel Fleet for night signalling, 
having superseded all other signal lights, and especially those with 
coloured glasses. The army and navy have thus already adopted 
the light officially to a certain extent, and it is with the object of its 
complete adoption throughout both services that Commander 
Colomb and Captain Bolton have now for some months past been 
employed upon these experiments to perfect a set of signals which 
may be introduced as the signal code for the conjoint use of the 
army and navy, and upon this part of their duties:the commission to 
be named by the War Department and the Admiralty wiil imme- 
diately be formed and make a report. The cutire system of 
transmitting the signals by day and by night is available under all 
circumstances, and is expressed by jets of steam, revolving shutters, 
and a collapsing cone or disc by day ; by one bright light by night, 
and by a fog horn or steam whistle in a fog. With these means 
the following results have been already obtained :— 

1. Perfect communication by day has been established between St. 
Catherine’s Down, Isle of Wight, and her Majesty's steamer Pigmy, 
with the shutters and jets of steam, the Pigmy being sixteen miles 
off at sea, at the rate of two signals in three minutes, including the 
transmission of the signals from St. Catherine’s to the semaphore 
: tower at Portsmouth, an additional sixteen miles. 

2. Perfect communication by night between the same point, at a 
seaward distance of thirty miles by the electric light, and a seaward 
distance of twenty-two miles with the lime light, at the average rate 
of one signal per minute, the weather being ordinarily clear, 
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8. Fog signals by sound with common ships’ fog horns, at a dis- 
tance of three or four miles, at the same rate of speed. 

Messages of twelve signals have been sent from St. Oatherine’s 
Down to the Pigmy, and vice versa, at a distance of seventeen miles 
seaward, in a gale of wind, and transmitted to Portsmouth in eight 
minutes, including the repetition at St. Catherine’s. On the night 
of the 18th inst. 200 signals were sent between Portsmouth and St. 
Catherine's Down in ove hour. 

The new code may be said to be based upon the Morse telegraph, 
the short aud long dashes in the printing of which are represented 
by Captain Bolton aud Commander Colomb by the time the jets of 
steatn, cone, or disc, or shutters are exhibited by day; the time {the 
light is flashed in by night, and the duration of the sound emitted by 
the steam whistle or fog horn in a fog. For exhibiting the light or 
cone on board ship, Commander Colomb makes the duration of the 
signal dependent upon a mechanical arrangement of his own inven- 
tion, which leaves nothing to the judgment alone of the signalman, 
and makes use only of numerals, which are thus applicabie to the 

sresent naval signal-books. In the telegraphic corps of the Royal 
Buy neers, Captain Bolton’s arrangements for fixed military 
stutions, such as the semaphore tower at Portsmouth, as the head- 
quarters for telegraphic communication with all the surrounding 
fort:fications, are independent of any signal-book, the operator 
flost ing each letter of a word from the point of his lime light as he 
semis his message. It is evident, however, that this independent 
met.od would not answer at sea, where the flagship must keep re- 
paling a message until answered by each ship in the ¢q:adron, aud 
fox ‘his latter necessity Commander Colomb’s mechanical regulator 
expressly provides, making and repeating the signal independent of 
any skill on the part of the seaman signalman. 


RIVER NAVIGATION OF NORTH AMERICA,’ 


We are a conceited pation, and if there be one point upon which 
more than others we especially pride ourselves, it is on our skill in 
all that relates to the arts of pavization. We have, however, con 
descended to receive—and still greater humiliation to acknowledge 
—a ‘ew useful lessons from foreign nations, and there are not want- 
ing heterodox sailors amoung us, who remind us that we owe some 
of our best models of vaval architecture to the Freuch, while our 
mercantile marine has borrowed uot less Jargely from American 
sources. ‘I'he prizes taken from the French durmg the great war 
with Napoleon, long served as models in his Majesty's dockyards, 
and we only began to build iron plated ships, when his imperial 
Majesty the third Napoleon had given a rude shock to our com- 
placent sense of superiority, by the success of his experimental 
frigate, La Gloire, and by the energy he di-played in providing her 
with sister ships on a similar model. We followed in the wake of 
America in substituting large heavily armed frigates for (if so to 
speak be not irreverent) ourown old tubs of the line, and the clipper 
build for merchant ships and yachts, was also, if we mistake not, 
oriyivally a notion of our American cousins, How far our self- 
abasement may yet permit us to sit at the feet of foreign Gamalie)s 
iu these matters, we will pot venture to surmise, but meanwhile we 
may point to one very important branch of navigatioun—especially 
important to Us in this country—iu which we may with advantage 
study what bas been accomplished by our Western cousins ere the 
fratricidal war wLlich now devastates their fields bad rendered them 
as eager to destroy, as they once were to deve lop their great lines of 
water communication, and had turned their energy avd fertile 
genius of invention from the arts of commerce aud peace to those of 
inutual ruin and destruction, 

It is easy to understand the fierce enerzy with which the Western 
States of the once great Republic have fought in this war, even if we 
are sceptical of the loud philanthropic professions, not unmingled 
with unquestionably genuine hatred, of ali their Abolitiouistapoloy ists 
of Faneuil Hail. We need but turn to the history of these states, 
and mark the impulse given to their settlement by the purchase of 
Louisiana, or follow the details of the extermiuating war which 
finally drove the aborigines from the banks of their great father of 
rivers; or, coming to more modern times, we need but glance at the 
statistics of the enormous traffic of which New Orleaus was, uvtil 
lately, the seaward outlet, to learn how closely the prosperity of the 
Western States is bound up with the free navigation uf the Missis- 
sippi and its tributaries. It is useless to speculate on whether the 
possession of the lower waters of the Mississippi by a foreign state, 
whose interests are strongly in favour of free trade, be really in- 
compatible with a free aud peaceable vavigation of that river, or 
whether, in any care, the object in view might not be willingly 
couceded by the Southern Republic, if thereby they could secure 
their much-coveted independence aud peace, Unfortunately, a mad 
passion for dominion, and, still worse, a stupid covetousness of 
movopoly of the Southern mai kets, are equally potent motives of a 
large section of the more vehement supporters of this war, and, until 
repeated failures shall have opened the eyes of the Northern 
democracy to the hopelessness of success, we cannot expect that 
any rational argument of their real interests will be listened to or 
discussed. 

Mcauwhile, letusturn to a more profitable theme ; and see whether, 
from the new historic records of an era of peace and commercial 
development, we may not draw some hints of value to us in our 
ende.,our to turn to account the natural water communications of 
this country, and tosupplement them in certain cases by a system of 
artilivial channels. Both of these objects have been pursued in 
Awcrica, to an extent unequalled elsewhere, and even where this 
system has hitherto jailed in surmounting the obstacles presented in 
the fluctuating characters of all continental streams, and in a country 
whore vastness does not permit of great outlay on individual works 
of moderate dimensions, it may be of interest to 1s to see how the 
experience of American engineers has contemplated dealing with 
these objects. 

Jere iy @ much greater parallelism than is commonly believed 
between the physical characteristics of American aud Indian rivers. 
America bas not, indeed, any alternation of dry avd wet monsoons 
such as We have in lodia, but the melting of the winter snows in 
apring over the vast tracts drained by the upper waters of her great 
rivers, and the heavy raius of autumn, afford periods of flood, which 
alterpate with summer drought, and with a winter period, varying 
in different rivers from oue to four months, in which the navigation 
is closed by solid or drift ice. The seasons in America are more 
variable than in tropical countries, and the times of favourable and 
unfavourable navigation have no very distinct or definite limits ; on 
the whole, too, the river channels in America are open to navigation 
for a proportionally longer period than those of our peninsula, but 
the above is sufficient to show that their advantages are in degree 
rather than iu kind, and perhaps not even in degree as compared 
with the great rivers of Northern India, which draw a partial 
perenuial supply from the melting snows of the Himalaya. 

Captain Haig’s litde book, latety published in Madras, contains 
in @ brief space a large amount of valuable ivformation on the state 
of the American rivers and their steam navigation, up to the com- 
mencement of the civil war now raging ; aud as progress in all the 
peaceful arts has been stayed since the outbreak of this gigantic 
struggle, it may be taken as a fair description of the most advanced 

onaivon of the American inland navigation. The book has been 

ritten with & purpose, vizZ., to draw attention to the capabilities cf 
that viver with which the author has professionally to deal ; and he 
peures now and then to draw a parallel between the features of the 
\merican rivers he is describing, aud those of the Gudavery; but on 
ihe whole he appears to deal tairly and dispassiopately with the 
subject, and to have addressed himsell to the proper subject of bis 
bous, reference to Indian schemes Leing merely incidental, aud subor- 
dinate to the main topic. Of the two very distinct branches of the 
subject, the character and condition of the channels, and the build 
and management of the steam traflic, we shall, in the present notice, 
restrict our attention to the former. Both are well worthy of atten- 


* Notes on the River Navigation of North America, by Captain F. T, 
Haig, RE, 





tion, and we can scarcely do justice to their importance, if treating 
them covjointly within the limits of a single article. 

We pass by the navigation of the Hudson, which is mainly that 
of a tidal stream, to waich we have nothing analogous io India, 
and that of the great lakes of Canada and the St. Lawrence, which 
to us are almost equally uninstructive 


know, have been greatly improved, and connected by engineering | 


works of great magnitude, but vur chief interest centres in the river 
navigation of the Western and Southern states, the conditions of 
which Lear a much closer resemblance to those with which we have 
to deal in India. 

The Mississippi and tributaries, the priacipal of which are the 
Missouri, the Ohio, and the Red River, afford lines of practicable 
navigation of vearly 120°0 miles in total extent, providing a cheap 
means of intercommunicatiou throughout the vast tracts tnat inter- 
vene between the Rocky Mountains, the lakes of Canada, and the 
Alleghany Mountains, and as mentioned above, a seaward outlet for 
agricultural produce at the port of New Orleans, The periods 
during which navigation is practicable is, as we have remarked, 


The latter, as most of us | 


| 
| 


variable ou the different rivers, and is stated as follows by Captain | 


Haig :— 
Upper Mississippi ... ... ... ... «. 8% months, 
Lower a Solty. cad 10 to 12 ” 
ROIS sake utes Jaks can! Sas. eae ape ee Oa 
Other tributaries ... .. « 38 to 8 ” 


“ That which confers its chief value” on the Mississippi “ is its 


extremely gentle aud regular descent, combived with au almost total | 


absence of any formidable natural obstacle to its course. Ina 
length of some 3,100 to 4,000 miles there are not more than two 
points at which rocky obstructions of a serious character appear iu 
the bed, and in summer time shoals and sand bars are the only 
impediments which it i3 left to art to remove. The surface fall of 
the Mississippi from Cairo, at the confluence of the Ohio, to the 
Gulf of Mexico, is 3}in. per mile in flood, but not more than 27in. 
at low water.” Its width is about 3,000 yards, and the current from 
four to five miles per hour; at some points as much as seven. Above 
Cairo to the confluence of the Ohio, the fall is about 4in. per mile, 
and beyond this the average of the next 500 miles is about 10in. 
per mile. 

The current of the Missouri is described as more rapid, and its 
bed more shifting than that of the Mississippi, but steamers pow 
navigate it to a distance of 1 800 miles from its mouth, and this is 
not nearly the limit to which it is believed to be practicable In 
the lower 170 miles of its course it would appear to have a fall of 
one aud a quarter feet per mile. 

The Ohio is the most important tributary of the Missouri, drain- 


| greater care and attention to those absolutely necessary. 





POWER IN CITIES. 


Tue Philadelphia Ledger has an article on steam boiler explosions, 
which contains one or two suggestions embodied in the fullowing 
lines, which, perhaps, may be one day carried out :— 

“Steam is a usetul and valuable servant, when skilfully managed, 
but it is a terrible power for mischief in incompetent or neglectful 
hands. The attention, and the conditions necessary to control its 
power, cannot always be commanded, and hence the deplorable 
results, like that which recently oceurred at the extensive foundry 
and steam engine and boiler building establishment of Messrs. 
Merrick and Suns, and still more recenily at Messrs. Cornelius and 
Baker's large and extensive chandelier and gas-fitting manufactory 
in this city. Precautions had beer taken to jm the boilers outside 
the walls of the main buildings, at each of those establishments, 
which undoubtedly saved many lives in the present crowded condi- 
tion of those establishments. Similar precautions ought to be adopted 
whenever possible, where steam is to be used, which in a manutac- 
turing city like ours, is the power employed in almost every manu- 
facturing establishmont. ‘There are probably not less than two 
thousand steam engines at work in Philadelphia, aud every year 
adds to their numbers, and consequently to their dangers. The 
risks to personal securt:y thus increasing, suggests the idea whether 
it is necessary to multiply steam boilers so largely in the city, and 
whether there cannot be such economy of for ceadapted to our wants, 
as wiil allow of a less number of steam boilers, and consequently 
It is be- 
lieved that cold air, compressed by the use of steam or other power 


| in the distance, can be made available, to great advantage in economy 


and safety, in running all, or nearly all, the engines in the city. Air 
may be compressed, by any power, whether steam, water-tall, or 
wind, into a reservoir of cylinders, and thus bottled up, as it were, 
may Le distrivuted in pipes, like gas or water, and turned on or off 
as easily. In this way, many small factories and workshops, in a 
large city may be economically supplied with motive power, without 
the necessity of steam boilers in each of them to drive the engine. 
Builers could be securely placed in a central position, within any of 
the larger squares, the steam from which could supply compressed 
air enough tv accommodate all the factories in the squares with their 
motive power. ‘ibis would, undoubtedly, add greatly to the security 
of l.fe in workshops, not only from the diminution of the risks from 
boilers in every establishmewt, but from the greater care and atten- 
tion which might be bestowed upon the central force, and the 
superior skill aud intelligence which could be employed in taking 
care of the steam boilers. Were this supply of force made a business 


| of it-ell, it would at once command more attention, and be conducted 


ing as it does the great grain and cattle producing states of Ohio, | 
Indiana, and Kentucky, and the western paris of Penusylvania, and | 


being navigable as high up as Olean poivt on the Alleghany, a 
disiance of 2,300 miles from the sea, Below Pittsburgh, 2 130 miles 
from the sea, its fall diminishes from 13in, to 2fin. per mile, and its 
surface velocity from five or six to three miles an hour when in 
flood. Of its tributaries, the Alleghany bas a fall of as much as 
2ft. per mile, and others of Zin. toa foot and more. 

The beds of the Mississippi and its branches are of a similar 
character to those of Indian rivers, sandy and shitting, and in times 
of low water present the same ob-tructions to navigation. The mud 
bars and shoals cause, as bere, serious detention to steamers and 
but little has hitherto been done for their removal, but the delays 
aud losses consequent on them have been very greatly reduced by 
providing every steamer with the means of pushing herself off a 
shoal wheuever she may happen to ground, 

“Two large spars are placed in the fore part of the boat, and 
when pot in use are lashed in an upright position, one on each side, 
to the corners of the fore-end of the upper or passenger deck, 
When intended to be used to move the boat off a bank, a spar is let 
down into the lower deck, and laid out in a live perpendicular or 
oblique to the axis of the boat, according to the direction in whieh 
it is intended that the thru-t should be given. The outer end is 
then planted firmly in the sand, and the iuuer end is connected with 
a windlass, by arope which passes undera pulley, in such a manner 
that a strain applied to the rope is exerted upon the head of the 
boat when the pulley is attached, and iu a direction opposite to that 
of the spar, and consequently teuding to foree the two apart. The 
spar being thus firmly fixed in the sand, the head of the boat must 
move, avd thus by a repetition of this process, which is technically 
termed “sparring,” either usivg both spars, or each alternately, as 
may be necessary, vessels of several hunired tons are twisied and 
turned and shoved about until they are afloat again.” 

This process is facilitated in most steamers by substituting for the 
windlass, a drum worked by what we should probably call a donkey 
engine, but which tne Americans: characteristically term © the 
Nigger,” a thing for all sorts of hard work. Elementary mechanics 
teach us that by this simple contrivance double the power is exerted 
that is obtained in the rude attempts of our river steamers to extri- 
cate themselves from a like dilemma, by putting ont an anchor and 
hauling upon it. 

The plan of “dam and slack water” improvement has been 
adopted with good resulis on some of the smaller tributaries, but 
has not yet been applied on a large scale. 
rare. Iu the whole course of the Mississippi aud Ohio, a length of 
5.200 miles, rocky impediments causing rapids occur only at three 
places. 








Rocky obstructions are | 


Steamers run over them at flood, and when the waters are | 


low they transship their cargo to lighters, and shoot the rapids, with | 


considerable risk, but the skiil displayed vy the river captains render 
accidents rarer than might be expected. HEugineers have been 
engaged for some years in attempts to blast a channel through the 
Rock Island rapids, and meanwhile a railway had been laid round to 
afford a portage for goods. At the Des Movies rapids it is proposed 
to construct a canal, and a company has been formed for the purpose, 
but operations had not been commenced at the date of Captain Haig’s 
visit. Another plan proposed is to throw a weir, furnished with 
locks, across the rapids, of a height equal to the total fall (21{t.), so 
as to make a slack water, 


The falls of the Obio at Louisville are more formidable than the | 


above, the river having a fall of 25{t. at low water in litile more 
than two miles. For about two mouths in the year the rise of the 
river renders navigation practicadle for both ascending aud descend- 
ing craft, but for the remaining ten months an artticial passage is 
necessary. This has been provided in a canal, having three lift 
locks of 8$ft. each, and 20vft. long by Sit. wide in the entraxce, 
The width of the canal is é4ft, at the water line, and the least depth 
of water at low water 3!t. The total cost of this work, concerning 
which many interesting details are given, which our space does not 
permit us to extract, was one million of dollars, £208,333, and in 
twelve years from the time it was opened it had more than paid for 
itself in dividends. 

A great obstacle to the safe navigation of American rivers is one 
from which we are free in this country, viz, the drift trees, termed 
snags. ‘Ihe accidents due to these obstructions amount to about 
70 per cent. of the whole on the western rivers, and tbe means taken 
for their removal appear to be very inadequate, indicating au apathy 
which would be inexplicable, were it uot that the work has been 
left to a popular Government instead of being undertaken by a 
company. 

We wust conclude this article with a 
proposed by Mr. Eliet to improve the 
America, by means of a system ol reserv 
we understand it, is to render the rivers Jess fluctuating than at pre- 
sent, and never to allow them to fall to such a degree become 
unnavigable. Three years ago a compaoy had been formed for 
putting Mr, Ellec’s proposal to a practical test, by the improvement 
of the Great Kanawha, one of the tributaries of the Ouiv. In the 
great convulsion whi:h has broken up the commercial prosperity of 





brief mention of a scheme 
river pavigation of North 
mus, the obj ct of which, as 


is to 


with greater economy. This would secure better knowledge and 
greater skill, and with superior knowledge of the condition and 
operations of steam, would arise a more conscientious conviction of 
the responsibilities incurred by those having ctarge of it, inducing 
greater watcbfulness and continual attention, to, see the conditiuns 
fululied under which steam is a safe and useful agent. In every 
mavutacturing neighbourhood, one such centrally situated steam 
power might be sutficent to supply the whole neighbourhood with 
the necessary amvunt of compressed air to work al! the establish- 
ments. Fitty steam engines of sufticient power—say from four to 
live hundrea horse- power each—properly and conveniently distributed 
about the city, would be able to pump cold aur inty strongly con- 
structed cylinders. Four or tive atmospheres thus coudensed or 
compressed, would give from 60 1b. to 731d. pressure to the square 
inch, which would supply every manufactory and workshop with as 
much motive power as would be required for their engines. We 
should then get rid, not only of the risks to personal satety of the 
other 1,900 steam engines nuw employed, but we should economise 
space, fucl, and labour. In the tirst place, there would be a large 
saving in the greaily reduced number of engineers and firemen now 
needed to keep 2,000 furnaces in cval, and to supply the same 
number of boilers with water. In the second place, we should have 
only one-fortieth the number of furnaces tu supply with coal, and, 
in the third place, not near so much space would be necessary to 
accommodate tue turnace and boilers. ‘be absence of furnaces in 
each factory and workshop would be a security against fires, which 
would ve not only better protection to all property, but would avoid 
the necessity of the present bigh rates of insurance wherever steam 
is used. ‘Ihe engines compressing the air into the cylinders could 
work Jay and iighs, sO that the necessary motive power would 
always Le ready to start the various engines used in the different 
manutacturing establishments, The economy as well as the safezy of 
(his arrangement recommend it tu serious consideration. If some 
enterprising individuals or companies were to start this improvement, 
is advantages would be fuunu such as to recommend it to general 
adoption.” 





MINERAL WEALTH OF THE UNITED KINGDOM. 

Tue Minral Statistics of the United Kingdom ot Great Britain 
and Ireland for the year 1863, by Robert Uuut, F.R.S., Keeper of 
Mining Kecords, have just veen published, The Mining Record- 


| otlice, im which is preserved fur the use of the pubiic every 


document Which can be obtained having relation to our extensive 
subterranean eXplorations is oue of the departments centred in the 
Museum of Practical Gevlogy, which are uuder the general direc- 
tion of Sir Roderick 1. Murchison. The mivivg and metallurgical 
‘nterests, sensible of the real value of this office, treely communicate 
the returns, by which Mr. R. Hunt is euabled to compile his aunual 
volume. In all the continental states yieldiug mineral produce 
returns are published at certain intervals, which are more or less 
perfect. iu every instance such returus are compulsory, aud are 
collecied by the officers of the Government in each miuing district, 
who communicate them to a central office, In this country, on the 
coutrary, there is no authority making it compulsory on any mineral 
proprietor to furnish information; yet it is in nearly all cas’s given 
without hesitation, upon application, and the Mineral Statictics 
issued from our Mining Record-ottice will be found to be more come 
plete than avy similar publications in Europe. 

From this work we ure enabled to place the following summary 
be‘ore our readers :— 

Coul.— Of this, the most important mineral product, we obtained 
the enormous quantity of 86,292,215 tous, being au increase of more 
thau 4,500,000 tons upon the produce of 1862. Our exports of coal 


in the turee last years were as fullow :—1s61, 7,222,718 tous; 1862, 


America, this and many another hopetul scheme have been engulfed, | 


and it may be many a year before America wil! again reach that 
advanced point of material civilisation which she temporarily attained, 
but which could not be a permanent position, because it rested on a 
foundation of political rottenness. 


7,671,670 tons; 1863, 7,529,341 tons. Hence it follows that there 
must have been greatly increased energy in some branches of British 
manufacture to account for this large consumption of coal, In 1862 
it appears that considerable quantities were stocked, especially in 
Lancashire and other districts devoted to textile manufactures; this 
does not seem to have been the case last year, the whole being 
returned as “sold or used.” 

Lhe great extension of coal-mining is shown by the fact that, in 
1853, the number of collieries at work amounted tv 2,397; whereas, 
in 1865, the uumber bad risen to 3,180. In the great northern coal- 
tielus of Durham aud Northumberland we find the production of 
its collieries has increased from 19,36V,356 tons ia 1862, wo 22,154,146 
tous iu 1883. At the same time there bas been a decrease of the 
quantities shipped to foreign countries and sent coastwise to the 
eatent of 418,163 tous; but the North-Eastern Railway carried out 
of this coaltcid 2,029,803 tous of coal aud coke more than it lrans- 
ported in 1862. ; 

In the returns g'ven of coal production the quantities wasted in 
“ getting” at the pil’s mouth is not stated. It may be inferred that 
this is very large when we fiud the coal trade of the nurth giving 
in their repuit the “duff aud waste” from their own district a8 
5v0,UV0 tous. Taking this into consideration it is evident that the 
rate at Which the ¢«xhaustion of our cual beds is now progressing 
cannot be regarded as less than 90,000,000 tons per annum. 

Tron.—The iron ore produce of the United Kingdom amounted to 
9,088,060 tons. Of this the Cleveland district, in the North Rid 
of Yorkshire, produced 2,553,805 tons of argillaceous carbonate 
irou; Scotland, 1,500,000 tons, principally of black band iron ore ; 
while Lancashire gave 658,643 tous, and Cumberland 690,974 tons of 
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their remarkable red hematite. This iron ore, with about 
50,000 tons imported, fed 597 blast furnaces, which yielded the 
following amounts of pig iron :—England, 2,4512i1 tons; Wales, 
898,829 tons ; Scotland, 1,160,000 tons ; total, 4.510.040 tons. This 
was 566,571 tons more pig iron than we made in 1862. This will 
account for the extra consumption of very nearly 2,0.0,000 tons of 
coal. 

Copper.—Our copper mines have, for some few years, exhibited a 
regular falling off in their rate of production. Two hundred and 
twenty-two copper mines, of which 190 are in Devonshire and Corn- 
wall, gave 210,947 tons of copper ore, the money value of this being 
£1 100,554. By smelting this ore we obtained 14,247 tons of fine 
copper. In addition to this we imported from foreign and colonial 
miues 26,386 tous of copper ore, which gave 4,461 tons of metal, sold 
at public sales ; and 70,498 tons of copper ore, producing 17,509 tons 
of copper, were sold by private contract. Of the foreign ore we im- 
ported from Chili 25,966 toos, and 18,708 tons of regulus, while 
Cuba sent us 15,570 tons of ore and 858 tons of regulus. 

Tin —We obtained from the tin mines of Cornwall and Devon- 
shire in the year 1863 a larger quantity of tin than in all probability 
was ever before produced. The tin ore raised being 15,157 tons, 
which gave 10,006 tons of white (metallic) tin. When we remember 
that the tin mives of our western peninsula have been most indus- 
triously worked for more than 3,UU0 years, this return will convey 
some idea of the continued richness of this stanniferous district, 
and of the enormous value of the original deposit. We have 
receptly been made acquainted with some curious facts connected 
with the mode of occurrence of tin in the “ lode,” cr mineral vein. 
All the old tin mines were shellow workings, and many mines were 
abandoned at comparatively small depths when the miners “ came 
to the yellows,” by which they meant copper ore. The “ yellows,” 
as the phrase was, “always cutting out the tin.’ Dolcoath, and 
maby other mines which were worked for tin, passed gradually 
into copper mines, and were then prosecuted to great depths for 
that metal. Passing, however, through the copper ore in the lode, 
the miners have again come into rich deposits of tin. Vrom 
Dolcoath mine, at a depth of nearly 300 fathoms, the adventurers 
obtained last year 1,026 tons of tin ore, worth £69,741. Many other 
mines are exhibiting precisely the same conditions, and the belief 
that the ores of the valuable metal tin occur only near the surface 
is exploded. We imported principally through Holland and from 
British India, via Singapore, 2,728 tons of tin and 559 tons of tin 
ore and regulus. 

Lead.—Vhe lead mines of these islands produced 91,253 tous of 
lead ore, Which yielded 68,220 tons of metallic lead, and 634,004o0z. 
of silver. Our lead mines are more geuerally diffused than those of 
any other metal except iron—the counties producing the largest 
quantities being :— 





Lead Ore, Lead. Silver, 

Toas. dons Ounces, 

Durham and Northumberlana 22,774 17,205 314 
Yorkshire... os « «s co oe 8,931 6,171 
Denbighshire .. .. «2 «os ee 7,919 6 122 
Cardiganshire .. .. .. «. ee 3 ), 661 
Cumberland .. .. «+ ee 6,690 oo 

Cornwall .. ..  «. 6,259 4240 206, 312 


There appears to bea regular order in the increase of the quantities 
of silver contained in the ores of lead as we advance towards our 
southern and Western counties. 

Zine.—Ot ziuc ores—black jack of the wivers, blende of the mineral- 
ogisits—our mines produced 13 699 tons, which, on smeltivg, gave of 
metallic zine 3,835 tons. Our zine miners have, however, much 
difficulty in competing with the mines producing the ores of zine on 
the Continent. 

Compared with those already named, our other mineral treasures 
are unimportant. 

Gold.—\u the appendix to the Minerul Statistics we have a com- 
plete list of all the mines and collieries of the United Kingdom, with 
the names of the companies or proprietors working them. From 
this list we learn that there are 23 mines dignitied with the names of 
old mines in North Wales. We have, bowever, returns of gold 
irom only two of thesc, and the total quantity obtained is only 552 
ounces, of the value of £1,747. In 1862 Vigra and Clogau alone 
produced 5,299 ounces of gold, of the value of £20,390. These 
results, after all the excitement about British gold mines v hich bas 
been rife during the past four years, leading to the expenditure of 
very large sums of money upon the hills of Merionethshire, should 
read a lesson to our eager adventurers. 

The followivg tables place the whole question of the value of our 
wining operations at ouce before the eye :— 


General Summary, of which Returns ere given Jor 1863. 
Minerals. 
God quariz, tons 
‘Tin ore, tons .. ; 
Copper ore, tons .- 
Lead ore, tons 
Silver ore, tons 
Zine ore, tons 
Iron ore, tons 
VSO, COPE i os ce cc 08 se 8s 
Wolfram, tons are + oe we “e 
Uranium, ewt. ~~ we 
CGossans, tons .. 
Arsenic, tons .. ee ee oe 08 ee 
Coals (sold and used), tons aT a 
Earthy minerals, estimatedat .. .. 


Value. 


Quantity 





15,157 
210,947 





3,240 590 
62,035 





86,292,215 





£29,151,976 


Total value of the minerals produced in 1863... 
Metals Produced from British Minerals and Coals. 





Quantity. Valve, 
oz. oo «8 ce 66 08 @8 of 6@ 552 £1,747 
Tin tons i ae. ee “s ee se 10,006 1,170,702 
Copper, toms .. «2 +e oe oe oe oe 14,247 1,409 GOS 
Lead, tOms .. ce co +2 06 08 ce oo 68,200 1,418 985 
Riiver, oz. oo 08 ce ee 00 00 ce ce |660E,008 1/4, 351 
Zine, tons eT ee ee) ee | ee 3,835 90,889 


jron (pig), toms .. .. + 4,510,040 11,275,100 
15,541,882 

250,000 

20, 572945 


Total value of the above... .«. .. «. 
Estimated value of other metals .. 
Cvals 


Total value of the metals obtained, and coals 


produced in 186: ee ce + £56,364, 327 


Orpnaxcr.—The conversion of the batch of breech-loading 70- 
pounders into muzzle loaders is rapidly proceeding, nearly fifty of 
the 150 made in the Arsenal having been retubed with the charcoal 
iron previously mentioned in this Gazette as giving such satisfactory 
resclis. About a dozen of these guns were grooved on the shunt 
principle, prior to the order to suspend farther rifling, and two have 
been rifled with plain grooves. The 12-ton guns, which we described 
as in course of alteration from a 10}-inch to a 9°22 bore, by means 
of new inner tubes, are nearly completed, and will, when finished, be 
rifled so as to enable @ fair comparison to be formed between their 
charcoal iron tubes and the tube of thick steel which was placed in 
the present heavy 9°22 gun of similardimension. At the present time 
there very properly exists a great desire to test these guus before going 
largely into the manufacture of such powerful weapons as seem to 
be required for future warfare. The last week has uot only shown 
us the effect produced by the 600-pounder on a target of the Warrior 
cous‘raction, but has also proved, by actual demonstration, that with 
only 8U0ft. per second initial velocity (if we are to accept the calcu- 
lated force of the blow or ricochet, and which quite agrees with the 
former experiment), and a 600 lb. projectile, the sides of any of our 
irouclads would be shattered. We cannot conceal from ourselves 
what the Americans have long known, that their huge Dablgren 
guns, which are now fired with 501b. of powder, will produce a 
similar effect with steel balls of about 5001b. With 35 lb. of powder 
these 22-ton guns were found to be very destructive, but with 50 lb. 
there is nothing as yet afloat in England that could withstand the 
shock at 200 yards.—Army and Nary Gazette. 








RAILWAYS IN QUEENSLAND. 


THE following report, from Mr, Fitzgibbon, the engineer- 
in-chief of the Southern and Western Railway of Queens- 
land, has lately appeared. It is addressed to the Colonial 
Minister for Lands and Works :— 

I have the honour to submit to you the following report respect- 
ing the surveys for this railway, as well as upon the steps which 
have been taken towards the construction of the first section thereof 


of twenty-oue miles, sanctioned in the last session of the Parliament | 


of this colony. 


Immediately after the last session, upon receiving your instruc- | 


tions, I made arrangements for proceeding with the surveys, and 
setting out the centre line of railway from Ipswich to Toowoomba 
and Dalby, and from Toowoomba to Warwick, and on the Ist of 
October last field operations were commenced. 

So rapidly were these carried on, that, by the end of December, 
the centre line was set out, and the plans, sections, working draw- 
ings, and specifications for the first section of twenty-one miles in 
length, from Ipswich to the Little Liverpool Range, were ready for 
inspection by such contractors as proposed to tender for the construc- 
tion thereof, in accordance with the advertisements inserted some 
six weeks previously in the Queensland, Sydney, aud Melbourne 
newspapers. 

Equal progress has been made with surveys up to the 
present time, so that by the end of this month I hope to have 
—weather permitting—the centre line of the proposed railway 
pegged and nicked out as far as Dalby, and the survey plans and 
sections thereof in readiness for submission to V’arliament at the 
approaching session. 

As you are aware, we have experienced very considerable delay, 
and our progress in the field bas been greatly impeded by the 
unusual wetuess of the season, indeed, to such an exient, that on 
the whole we have been able to work only two days out of three 
since commencing operations ; so that in order to be as far advanced 


as we now ure, I have been obliged to employ fourteen assistants, | 


with the usual proportion of chainmen, labourers, horses, &c. 
Notwithstanding these discouraging circumstances we 
within seven months, have completed the surveys, setting 
out, and plans and sections of nearly 130 mi of rail- 
way, twenty-two miles of which, at the Little Liverpool and 
Main Ranges, passcd over a country not surpyssed in diffi- 
culties by any through which railway surveys have yet been carried 
in Australia; noram [ aware of 130 miles of similar work having 
ever been completed in so short a time as seven months in avy part 
of the world, even without taking into account that more than wo 
months of that time was lost to us by reason of bad weather. 

lt may here be proper to give a short description of the route 
selected for the proposed railway, after a careful examination of the 
country. 

The line commences in Ipswich, the terminus being on the land 
lying between the lower portions of Nicholas and Ellenborough 
streets. ‘The Bremer will be crossed, close to the ferry, by a wronght 
iron girder bridge, in three spans of 150ft. each, the highest of the 
roadway from the Led of the river being about 90ft. Passing over 
to North Ipswich, the railway runs parallel to the Bremer for some 
two miles and a half, crossing in its course Wide Gully, Mihi Creek, 
and Ironpot Creek, upon bridges, the centre spans of which are to 
be of wrought tron lattice girders, and the respective lengths of 
which will be 265/t., 260/t., and 402ft., and the height of roxdway 
from the beds of the streams varying from 45ft. to 5&ft. 
will the roadway be under the extracrdinary flood level of March 
last, while the Bremer bridge will be 12ft. above that level. 

From IJronpot Creek the railway follows the general direction of 
the old road from the One-mile Creek to the Rising Sun Inn, at the 
Rosewood Scrub, passing through the paddocks of the cultivated land 
in the neighbourhood of Campbell's Gully. At this point it is pro- 
posed to have the first station, about nine miles from Ipswich. From 
the Rising Suu Jun the line runs parallel with the present road 
through the township of Alfred to Bigge’s Camp, in the neighbour- 


shall, 





v 


In no case 


hood of which it is proposed that the second station should be, a | 


distance of twenty-one miles from Ipswich. 
contract, which has just been let, terminates. 

Fiom Bigge’s Camp the railway will ascend the Little Liverpool 
Range, to au elevation of about 3i Oft. above the acjoining plain. 
The steepest gradient in the ascent will not exceed one foot in fifty, 
There will be atunvel at the summit of the incline of about twenty: 
five chains—or rather more than a quarter of a mile—in length. 
The range will be crossed in a distance of seven miles altogether, of 
which vot more than three-quarters of a mile, in the aggregate, will 
be straight, the remainder consisting of curves averaging from five 
to twenty chains in radius, Numerous raviuves and gullies will have 
to be crossed, many of which will require iron girder bridges. At 
the western slope of the Little Liverpool Range the railway will run 
through the township of Laidley, parallel to the present road to 
Gatton, where it will cross the river Lockyer, some half a mile 
north of the present village, by an iron girder bridge 400ft. in 
length. 

From Gatton the line will run to Grantham, where it will pass 
clore to the head station, and so on by a direct course to a point 
some four miles north of the new road crossing-place at Turner's 
Creek (as the Lockyer is here called), which it will cross by a 
bridge similar to that at Gatton. ‘I'he course of the railway will 
then be to Mr, Turner’s Ten-mile Station, situated on a tributary 
of the Lockyer, called Murphy's Creek, and at this point the asceut 
of the Main Range commences. 

The ascent up the Main Range will be similar in character to that 
of the Little Liverpool Range, the description of ground being 
much the same. ‘lhe total length of the incline wili be fifteen 
miles, the height to be ascended being about 1,100ft. 

There will be a cutting of short length, some 40ft. in depth at the 
summit. The average rise will be about 7O0ft. per mile, or one foot 
in seventy-five; and the stecpest gradient will be one foot in fifty, 
Of the fifteen miles of incline there will not be, in the aggregate, 
one mile of straight line, the remainder consisting of curves of a 
radius of from five to twenty chains. 
“ pegged and nicked” out with the greatest possible care, the position 
of each peg being determined by the theodolite, and not merely by 
measurement of off-sets from tangent or chord lines, a most inac- 
curate mode of setting out curves, especially upou steep sideling 
ground 
many ravines and watercourses, none of them of any great width. 
The largest will be spanned by wrought iron girder bridges, aud 
the others by embankments, having iron or stone culverts under- 
neath, 

The summit level of the railway—over 2,000{ft. above the sea— 
is about a mile and a-half north of Toowoomba, which distance it 


At this point the first 


passes over on a descending gradient of one ina hundred and twenty, | 


about. 
It will be gathered from this statement that I have pot had occa- 


sion to vary the route of the railway from the line described in my | 


report of July, 1863, as that which would most likely be found to be 
the best ; and I am happy to be able to say that the gradients upon 
the little Liverpool and Main Ranges, as mentioned above, will be 
much better than those calculated upon in my former report referred 
to. 

With regard to the Warwick line I had much difficulty in deter- 
mining the best approach for it to Toowoomba, which, after a very 
careful examivation of the country, I have at length settled. 

The route to Dalby and to Warwick wili be common to both, to a 
point seven miles down Gowrie Creek from Toowoomba, from 
whence the Warwick line will pass to the north-east of Gowrie 
Mountain, skirting the southern slope of the Toowoomba range of 
hills, and crossing Westbrook Creek near its source, and so on to 
Combooya and Clifton, running into the valley of the Condamine at 
Toolburra, and ascending that valley to Warwick. 

The line to Dalby, the survey for which is nearly completed, run- 
ning down by Gowrie Creek from Toowoomba, passes along to the 


These curves are being | 


The course of the railway along the Main Range will cross | 
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north of Gowrie Head Station, and so on by Jondaryan and the 
Long Waterhole to Dalby. 

As you are aware, tenders for the construction of the first section 
of twenty-one miles of this railway were received on the 3lst of 
' January Jast, and the lowest offer—that of Messrs. Peto, Brassey, 
| and Betts, having been accepted, that firm (after having executed 
| the usual bond for the due performance of the contract) at once 
' commeuced work, 

Vhey have imported a considerable quantity of plant from their 
| works in New South Wales, and they have already a large force 
evgaged upon the works, 

The contract time for the completion of the first section will 
expire on the Ist June, 1865, but should the weather not prove 
untavourable, | am in hopes the line may be opened for traftic a 
little earlier, 

I may state that Messrs. eto, Brassey, and Betts’ tender for the 
construction of the first section of the line is lower than my 
approximate estimate for the same work, and, as you are aware, so 
is their offer for the construction of the remainder of that division 
of the line, viz., from Little Liverpool to Toowoomba. 

Contracts have been entered into for offices, store-house, and car- 
riage sheds, all of which are to be of the simplest construction com- 
patible with stability. 

ludent, specifications, &c., having been sent to Sir Charles Fox, 
CLE, the Government Agent in London, in October and November 
Jast, for the pecessary rolling stock, rails, &e., that gentleman im- 
mediately sought for tenders for the same from a number of the first 
mavufacturers iv Englaod, and he has in almost every case selected 
the lowest tender sent in, except in a few instances where the su- 
periority of the goods proposed to be supphed fully justified a 
| departure from the rule laid down for his guidance, of giving the 
order to the lowest tenderer, 

| regret tosay that since the date of my approximate estimate of 
July, 1863, a serious rise has taken place in the price of every 
description of iron, amounting in the case of rails to an increase of 
40s, to Se, per ton, 

Our rsils will, therefore, cost £9 per ton f.o.b, in London, instead 
of £7, as I had calculated on. 

The locomotive engines, of which we have ordered four, are con- 
tracted for at £1,250 each, and are warranted to be up to the duty 
mentioned in my report of July last, 


if 


ant, and stores 
spective kinds, 


¢ Carriages, goods wagons, and rolling stock 
generally, will be of the best description of thei 
and fitted with all the most recent improvements 
} A limited number only of the several descriptions of carriages and 
; wagons, &c,, has been ordered, together with a moderate quantity 
of plant, tools, and stores; still the amount to be paid under this 
head, as well as on account of terminal buildings and arrangements, 
will be quite out of proportion to the cost of twenty-one miles of 
railway merely; nor will the capital expenditure on account of these 
items show a fair proportion to the cost per mile of the railway (as 
set out in my approxtmate estimate before referred to) until the hne 
is completed to Dalby. 
Neither can the cost of we 
to be derived b 


from the 






rking the traffic, nor can the advantages 
the country from the railway be fairly estimated 
working of twenty-one miles only of the proposed line, 





In consequence of the very extravagant cost of building in this 
colony, 1 have, with your sanction, ordered the terminal and way 
stations, as well as the engine aud carriage re pair shops, of iron, 


from Eugland, and these will 


} years to come, 
You will have already gathered from the dra 


answer every requirement for many 


vings and specifica- 





tions for the various works upon the railway, which | have from 
time to time submitted to you, that, although we shall have light 
evgines and light rolling steck, we shall, nevertheless, be in a posi- 
tion to convey, in asingle line of way, an amount of traflic per day 
of twelvy urs equal to 150,000 tons per annum, or fifteen times 
the required quantity estimaied in my report of July last, and that 
by running night trains, that quantity may be increased to 2 0,000 
| tons perannum, A second line of track would enable us to carry 
over one million tons per annur 
Ihe railway, although only constructed to carry light engines 
and carriages, will be, nevertheless, not less substantially cone 
structed than ave railways in the United kingdom at the present 
moment, and will last as long, while almost every mail brings with 


it additional evidence of the favour into which the gange which we 
have adopted is growing amongst practical men in various parts of 
the world, and wherever a high rate of speed is not an essential 
condition, 

The sufficiency of the approximate estimate appended to my 
former report bas been affirmed (exclusive of rails, rolling stock, 
buildings, and e: gineering superintendence) by the tenders which 
have been received for the execution of the works, 

In regard of the items mentioned, we have the authority of Sir 
Charles Fox for assuming that my estimate for rolling stock and 
buildings will be ample. 

Ii rails continue at their present price, my approximate estimate 
will be some thirty per cent. below their actual cost in Englaud 
| (say £150 per mile), but there is a reasonable probability that prices 
jor irouwork will before long resume their normal condition, 

The contract for the railway line to Litue Liverpool (21 miles), 
which was taken by Mes-rs. Peto, Brassey, and Betta, about five 
| months ago, is proceeding very satisfactorily urder the management 
|} of Mr. Willcox, who carried out the contracts of the firm so success- 
| fully in the colony of New South Wales. The work was com- 

meneed in Fetruery, avd there are now about 250 men engaged on 

various portions of the line. There are no important difficulties to 
| contend with in this contract, but the wet weather bas proved @ 
hindrance. The deepest cutting is about 13ft., and the highest 
embankments about J5{t The excavation is principally clay. 
| Several brick and stove culviris are already completed, and others 

are in progress. A stone-quarry bas lately been opened close to the 
| line, which will afford great facilities to the contractor. The princi- 

pal bridges are at Wide Gully and Mihi Creek—the former close to 

town, aud the latter at a distance of about a mile. Wherever the 
| span of the bridyes is of great length, the girders are to be of iron=« 
| the piers of all being iron-bark | 

Beyond Peto and Co.’s portion of the line, men are engaged in 
tuvneiling through the Little Liverpool Range. The tunnel will 
be twenty chains in length, aud will open out into the ranges be- 
tween the Lite Liverpool aud the Main Range ‘The material to be 
excavated ts sulid rock, and good progress is being made, 
| Tbe new buildings for the Railway Department, which are ob 
|} the north bank of the river, are newly completed, They contala 
|} apartments for the resident engineer, with offices for Mr, Puzgib- 
} bon and ste ff. Contracts have also been taken for the stores, and 
| carriage and engine she ds, and the former are almost completed, A 
wharf, near the site of the proposed bridge, is also in progress, and 
} will be connected with the line, 














onztan AND CoLoniaL Jorrmxes.~—-The construction of the new 
| fortresses at the Dardanelles, and of the works in connection with 
| them, is proceeding rapidly. ‘Three thousand men are constantly 
| employed, helf of them soldiers, and the rest ordinary worknven, 
The ruins of an ancient city on the plains of Troy furnish 
considerable materials for the works in progress, and some 
immense blocks of stone have been shipped from Constanti- 
| nople, to be used in the formation of two fine new basins 
at the arsenal. — A prospectus has been issued of the Imperial 
| Mexican Railway Company, with a capital of £4,700,000, one- 
| half to be raised in shares of £20 each, and the other half ia 
| bonds. The line will be from Vera Cruz to the capital, with a branch 

Puebla, and its total length 300 miles. ‘Tbe Mexican Government 





| to 
| give a subventiun of six million dollars (£1,200,000), and the com 

cession embraces a number of exclusive privileges such as, according 
to the prospectus, are “ probably not enjoyed by any other line ia 
the world, except the Panama Railway, which, at a double cost for 
construction yields dividends of 30 to 40 per cent.” 
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Tuts invention, by Henry Clayton, of Upper Park-place, Dorset- 
square, has for its object improvements in machinery for manufac- 
turing bricks. For these purposes a peculiar combination of 
mechanism is employed, which is constructed and arranged in the 
following manver:—A cylinder carried by a horizontal axis, and 
having by preference four moulding recesses at equal distances 
apart of the periphery, isemployed. These moulding recesses are 
in succession brought into and retained for a time in a horizontal 
position opposite a pressing plate. Each moulding recess has in it 
a movable bottom or hollow piston plate to contain lubricatiug 
matter, and the opposite pairs of movable bottoms are combined 
together by bars, in each of which is a slot of such dimensions 
as to admit of the passage of the horizontal axis passing 
through them, and the slots are of such length as to cause the 
bars not to come in contact with the axis but to be stopped 
by snugs in the cylinder when the movable bottoms are 
at the ends of their movements in their respective moulds or 
moulding recesses in the cylinder. The spindle or rod of pressing 
plate slides in proper bearings, and receives motion by a connecting 
rod put in motion by a crank or eccentric. The lower edge of the 
pressing plate is caused to slide to sud fro on a fixed plate or table, 
on which a moulded or partially formed brick is placed when in a 
suitable condition to receive a finishing pressure. At the back of 
the fixed plate or table there is an upright plate or stop, against 
which the end of the brick which is about to receive its finishing 
pressure is placed, so that when one of the moulding recesses is at 
rest in a horizontal position, the pressing plate moves the brick into 
the mould and gives it the finishing pressure. The fixed plate or 
table is of such length as to admit of two or more bricks, or partly 
formed masses of brick earth, being on it at a time, so that when 
one has been moved forward into a mould, and the pressing plate has 
returned, the next brick or mass of brick earth on the plate or table 
may be moved up into position against the step. The crank or 
driving axis or shaft which gives motion to the pressing plate re- 
ceives motion from a steam engine or other suitable power. On one 
end of the driving shaft is fixed a pulley or band wheel to run 














ratchet motion or catch wheel inside the boss or centre piece of 
that pulley, the pawl or ratchet being fixed in the shaft C, thus 
admitting of motion of the machinery only one way; E is a spur 
pinion, keyed on to the opposite eud of the main shaft or axle C ; 
F is the crank shaft or axle, carried in bearings upon the top part 
of the sides or main framing A, A; G is a spur wheel, keyed on 
oue end of this crank shaft, to receive motion from the spur pinion 
E, and H isa crank or stud plate, keyed on to the opposite end of 
the shaft or axle F, for transmitting motion to the mould cyliader 
K; I is a connecting rod, in connection with, and actuated by, the 
crank shaft F ; this connecting rod I, at one part, is made so as 
to screw together, and by that means the length of the connecting 
rod may be varied, aud thus adjust the traverse of the pressing 
plate J according to the required thickness of the bricks; J isa 


hollow piston or pressing plate attached to the end of the connecting | 


rod I; K is the mould cylinder in which are formed four boxes or 
moulding recesses L, L, L, L; M, M, M, M, are four movable 
bottoms or hollow piston plates forming portions of the boxes or 
moulding recesses p and working within them; N, N, are bars 
forming slings or stirrups to which are attached the movable bottoms 
or plates M; O is a shaft or axle working in bearings upon the top 
part of the main framings, and carries the mould cylinder K; 
P is a disc or chambered plate upon which is formed or fixed four 
projecting radial arms Q with curved ends or teeth; tiis disc and 
arms are keyed on the end of the shaft or axle O, these radial arms 
or teeth Q being protected by an external rim on the plate so as to 
form a fence and enclosure to the chambered plate or disc P, and pre- 


vent the connecting rod R being displaced ; R is a connecting rod or | 


lever from the outer crank H to the radial arms Q for giving motion 
to the disc or plate P and mould cylinder K ; 8, 8, are 
spring friction {breaks pressing upon the peripheries of the 
mould cylinder K to steady its motion and prevent its re- 
bound ; T, T, are eccentrics keyed on the crank shaft F; 
U, U, are rods connected to and working upon the eccentrics T, T ; 
V, V, are levers or beams working on studs, V' and V? in con- 


| nection with the eccentric rods U, U; W, W, are vertical side rods 


loose on the driving shaft, inside the boss or centre ‘of which | 


is arranged a ratchet motion, the stop of which is attached to the 
shaft, so that the machine can never be deranged by turning the 
machinery the wrong way; also on this driving shaft is fixed a 
pinion which gives motion to a cog wheel on a parallel axis, which 


gives motion to an endless apron on to which the bricks are re- | 


ceived. ‘Thecylinder in which the moulds or moulding recesses are 
formed is caused to rotate one quarter round for each revolution of 
the driving shaft or axis by means of a crank on that shaft or axis 
giving motion to a rod, the other end of such rod by a stud acting 


| 


in succession against four curved teeth or projections formed in a | 


chambered plate or disc so as to form an enclosure or fence to the 
disc and prevent the rod being displayed. To prevent the rebound 
of the chamber at each movement there are springs acting as friction 
breaks upon the peripheries or side pieces of thechamber. In order 
to discharge the bricks from the moulds or moulding recesses a 
plunger or piston plate (which may be arranged to contain or 
receive from an upper chamber lubricating matter, as before des- 
cribed), connected to a cross head, is caused to enter the mould 
which for the time is uppermost, and to press on the movable bottom 
therein, by which the movable bottom of the mould containing the 
finished brick will be pressed or pushed through its mould. The 
cross head which carries the plunger, piston, or delivery plate is 
acted on by two levers, which at one end are connected to the cross 
head by connecting rods, and at the other end the levers are pressed 
on by cams or eccentrics. 

Fig. 1 is a general a ; Fig. 2 is a longitudinal elevation ; Fig. 3 
is an end elevation; Fig. 4 is a longitudinal sectional elevation, and 
Fig. 5 is a transverse sectional elevation of the machinery and 
ee embodying the improvements in the making or pressing 
of bricks. 

A, A, are the sides or main framing of the machine, to which may 
bo attached carriage wheels; B, B, are the stretcher bolts for 
connecting the sides or main framing; C isthe main shaft or axle, 
carried in bearings upon the main framing; D, D, are pulleys or 
band wheels, attached to one end of the main shaft or axle C. “Both 
of these pulleys run loose on the shaft C, but the one of these pulleys 














attached by stud pins (working in slots) at their lower ends 
to the levers V, V; X 1s a cross bar (working in upright side 
pieces X' and X*), to which is affixed the upper ends of the side rods 
V, W; Y is a hollow plunger, or pushing out plate, for discharge 
of the bricks; Z is the table and feeding frame, in connection with 
the mould cylinder K; A'is a chamber (with a flexible tube, A*, 


attached thereto) forcontaining fluid for charging the hollow pressing 


plate or piston J ; A‘ is another chamber for containing fluid for lubri- 
cating the mould cylinder K, the supply of the fluid from this chamber 
is conveyed by a tube, A‘, leading from the chamber A‘, through 
the cross bar X, and the centre of the plunger stem to the plunger 


Y, and to which is attached a regulating valve for outlet of the | 


fluid; B' isa drum or barrel, keyed on the main shaft C; B* isa 
framing, fitted with rollers forming a carrier, and at the outer end 
of this framing is arranged another drum or barrel, similar to the 
drum B'; B* is an endless band or apron, carried by and working 
upon these drums or barrels, the motion being given to this band 
and outer drum (at same speed as the machine is worked) by the 
revolution of the drum B' upon the main shaft C, for receiving and 
delivering the finished bricks as they are discharged from the boxes 
or moulds L; C! is the gearing lever and fork, for passing 
the driving belt to and from the pulleys or band wheels D. In the 
piston or pressing plate J, and also in the mould cylinder K, there 
are perforations for permitting the escape of air, as also the 
escape of any excess of material from the boxes or moulding 
recesses L, 











TeLeerapH Across British North AMerica.—The Hudson's Bay 
Company lately appointed the Arctic explorer, Dr. Rae, to visit the 
country between Bed River and the Pacific Coast, to select the 
proper line for the telegraph. That gentleman reached Fort Garry 
about a month ago, and is now far on his way across the plains of 
Saskatchewan; and we are now enabled to make the further 
announcement that seventy-seven tons of the wire, nearly half the 
quantity required, have arrived in Montreal, and the balance will be 
here very shortly. The wire is to be forwarded at once by the 








the next winter to Fort Garry or the Red River, at which place 
the whole of the wire instruments, insulators, &c., will be 
collected by the beginning of spring. ‘The poles will be got ready 
during the winter; as soon as the fine weather of next spring sets 
in active, operations will be commenced, and by the close of 
the year 1865 there is every reason to expect that tele- 
graphic communication will be in operation from Fort Garry to 
the shores of the Pacific. The telegraphic system of the United 
States is now in operation to within about 400 miles of Fort Garry. 

This gap will certainly be at once filled, and the messages can pass 
| from any part of Canada to British Columbia. Will not Canada be 
prepared to complete the communication between Fort Garry and 
Montreal by the Ottawa Valley, so as to have an unbroken line of 
telegraph stretching from the Atlantic to the Pacific through 
British territory ? This active prosecution of the Pacific telegraph 
by the Hudson’s Bay Company is the best evidence of their inten- 
tion to inaugurate a new policy in their affairs. The progress of 
the telegraph with the company’s posts every forty or fifty miles will 
be the surest means of opening up the country, and directing to the 
fertile territories of the Saskatchewan, the Assiniboine, and the Red 
River a tide of settlement and population which will ultimately 
complete the chain of British colonies from one ocean to the other.— 
Montreal Gazette. 

New Iron-pratep Suirs.—F rom a return just issued by the Ad- 
miralty the public may be able to form some idea of the cost incurred 
by the nation in the construction of the new iron-plated ships. The 
Royal Sovereign, as the first converted on Capt. Cole’s system, 
naturally attracts attention in the first place. ‘The cost of the con- 
version of this ship from her from her former condition of a wooden 
| three-decker to that in which she now is has been £120,764, but 
| the amount proposed to be expended for the additional teak 

girdling which is to be fitted on is not stated. The Achilles 
| has cost £381,025 ; the Black Prince, built by contract, £330,114; 


| the Hector, £256,369; the Minotaur, £352,075; the Prince 
Consort, £211,083; and the Royal Oak, £215,368. Mr. Reed's 
two ships also figure iu these lists—the Research for 


| £63,773, and the Enterprise for £59,079. If the public could be 
| satisfied of the excellence of the plan, no doubt can be expressed of 
| its cheapness. -The total amounts expended in the year ending 31st 
| March, 1864, were, on ships and vessels building in the royal dock- 
yards, £1,117,713; on those building by contract or purchased, 
£2,088,499 ; on ships commenced as wooden ships and converted 
while on the stocks, £1,338,982. The Royal Sovereign and the Con- 
stance figure in separate tables, the first as a wooden ship converted 
into an iron-cased cupola ship, and the second as a sailing ship 
converted into a screw steamer at a cost of £78,366. 

Ramway Workine Exrenses,—The total working expenses of the 
| railways of England and Wales, in 1863, amounted to £12,659,618, 
against £12,050,581 in 1862; of the railways of Scotland, to 
£1,617,204, against £1,520,056 in 1862; and of the railways of 
Ireland, to £750,412, against £697,772 in 1862. The azgregate for 
the United Kingdom was thus £15,027,234 in 1863, against 
£14,268,409 in 1862. The length of line in operation at the close of 
1863 was 12,322 miles, and at the close of 1862, 11,551 miles. The 
totals given do not include steamboat, canal, and harbour expenses ; 
and the figures for 1863 are also exclusive of the working charges of 
the Oswestry and Newtown, Cowes and Newport, Brecon and 
Merthyr Tydfil Junction, Cork and Kinsale Junction, Dowlais and 
Hereford, Hay and Brecon. The ratio of expenses to receipts 
appears to have been reduced last year to 48 per cent., against 
49 per cent. in 1862. The working expenses of last year may be 
analysed as follows :—Maintenance of way and works, 18-95 per 
cent., against 18°99 per cent. in 1862; locomotive power, 27-62 per 
cent., against 27°79 per cent. in 1862; repairs and renewals of 
carriages and wagons, 9°33 per cent., against $°71 per cent. in 1862; 
traffic charges (coaching and merchandise), 27:92 per cent., against 
27-95 per cent. in 1862; rates and taxes, 420 per cent., against 4°18 
per cent. in 1862; Government duty, 2°63 per cent., against 2°63 
per cent. in 1862; compensation for personal injury, &c., 1°19 per 
cent., against 1-11 per cent. in 1862; compensation for damage and 
loss of goods, 0°46 per cent., against 0°48 per cent. in 1862; legal 
and Parliamentary expenses, 1°30 per cent., against 1-54 per cent. In 





; ) c Grand Trunk Railway Company to Sarnia, and by steamboat to | 1862; and miscellaneous, 6-40 per cent., against 6°62 per cent. in 
intended to give motion generally io the machinery is fitted with » | the head of Lake Superior, whence it will be transported during | 1862. 
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TO CORRESPONDENTS. 
NoricE.—A SpeciAL EDITION of THE ENGINEER ¢s 
published for ForetIGN Circunation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 
*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 


ENGINEER compels us to go to press at an early hour of 


the morning of publication. Advertisements, to ensure 
ensertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


*.* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

T. T.—Mr. Clark's steam jet patent is numbered 2,976, A.p. 1857. 

J. R.—A shot acquires no wmerease of velocity after leaving the gua. 

G.—Mr. R. Mallet, of U1, Bridge-street, Westminster, is the patentee of the 
** buckled plates.” 

A. B. H.-—There is no such thing as a“ blow of 100 1b.” 
compared to a dead weight. 

B. T. (Hull).—J/ you boul sast enough in your small boiler you can raise the 
temperature in your tub to 212 deg., not more, of course in the open air. 

C. T. (Tenby).— There is no patent in the name of Townley, for walking on the 
water, C.G. Townley’s two patents for musical instruments ave numbered 
$159 and 3182, old law. 

Constant Reaper (Halifax).—We really have no idea what would be “* the 
best book for a young man in a consulting engineer's ofice.” The** Manual 
of Civil Engineering,” by Professor Rankine, is a good book. 

A. B. C.—Multiply the area of the bottom flange, in square inches, by the 
depth in inches, and this product by 5, dividing the result by the length in 
inches, The quotient is the safe load which the girder will bear if applied 
at the middle of its length. If the load be equally distributed along its 
length, it will bear twice as much. ° 


A blow cannot be 


SURFACE BLOWING OFF, 
(Zo the Editor of The Engineer.) 

Sir,—Would you, or any of your correspondents, be kind enough to in- 
form me of the most approved method for surface blowing off in steam 
boilers % G. 

August 17th, 1864. —-——- 

LENOIR’S GAS ENGINES 
(To the Edutor of The Engineer.) 

Sir,—In your impression of August 12th a mistake occurred in the 
quotation of the price of water in my letter on Lenoir’s Gas Engine. That 
price, instead of 8 pence per 1,000 gallons, should be 4°8 pence (4,8,), and 
I shall be obliged by your inserting this, in order to correct this error. I 
have no desire whatever to protract the correspondence on this subject, 
which appears to me quite exhausted now, but I feel bound to add that I hope 
the days are for ever gone by when men were shut up in lunatic asylums 
for the care which they had for future generations. J. J. BinckKE.. 

Liverpool, August 20th, 1864. 


(Zo the Editor of the Engineer.) 

Sir,—In your correspondent’s letter from the Midland Counties in Tux 
ENGINEER of the 12th inst., mention is made of a gas engine, purchased of 
M. Lenoir, Paris, and erected in Birmingham, and stating that it is the Jirst 
brought to England. In reply, we beg to state that in February of the 
present year we fixed one of these engines, of 3 H.P., in London, which 
was made by M. Lenoir, and it is now at work on a manufacturing pre- 
mises. As the statement is calculated to produce a false impression, your 
taking some notice of this will oblige WAILES AND ROBINSON, 

2¢8, Euston-road, N.W., August 18th, 1864. 





PONTIFEX’S VALVES, 
(To the Editor of The Engineer.) 

Sik,—In your paper of Sth inst. I notice drawings and description of 
improved sluice cocks, patented by Mr. Pontifex. 1 beg to inform you 
that in 1858 I patented precisely the same application, and have since used 
it very extensively, in exactly the same form, with rack and pinion, &c., 
for beer engines, for drawing liquids of various kinds, and, in a simpler 
form, for drawing water from the various compartments of ships’ holds to 
one pumpon deck. The cock plug, as is well known to most mechanics in 
the north, is quite old; and I would certainly recommend such of my 
metropolitan friends, when they find themselves seized with this unlucky 
patent mania (induced, I presume, chiefly by the fogs of London) to spend 
their spare cash, and improve their health at the same time, by a trip to the 
provinces, thereby getting their ideas rubbed up, and save themselves the 
mortification of bringing out as new what we, in the country, have aban- 
doned as old. HeEN&yY WILSON. 

Stockton-on-Tees, August 18th, 1864. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line ajterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. - Ali 
single advertisements from the country must be accompanied by stanps in 
payment. 

Tue ENaineRR can be had, by order, Jrom any newsagent an town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance): — 

Halj-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

Letters relating tothe advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tus ENGINEER, 163, 
Strand. London, W.C. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Tuk ENGINEER is registered for transmission abroad. 
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PERMANENT WAY. 

Wuat is Permanent Way? Is there such a thing? 
We have heard of a Permanent Way Company, but, if we 
mistake not, they no longer sit “in permanence.” We 
have also heard of Kconomic Permanent Ways and Air- 
borne or Air-born Sleepers, but whether or not they sleep 
en permanence we have no means of ascertaining; so we sup- 
pose they are amongst the large category of experiments 
which we are glad to see constantly extending, and give 
us hope that trom amongst the number of failures may 
crop out something useful. 

All the world knows, or is supposed to know, how rails 
originated—first in strips of hammered iron bar laid down 
to mend soft places in timber, and then in iron castings, 
which were found too brittle for engines, albeit, fish-bellied 
in form, like the fire-bars of furnaces, and were then re- 
placed by wrought iron rails, rolled by machinery, with a 
succession of fish-bellies, which were soon found not to 
answer, but the following little episode, enacted on Chat 
Moss is known but to few. 

When the main railway first crossed the Moss it was a 
matter of speculation how to make sidings for the purpose 
of cultivation. Horses were shod with large wooden 
pattens like snow shoes, which were found to support them 
on the bog, and then the question was, how to construct a 
light railway to suit them. So an angle iron was rolled 
by Thorneycroft, with a flat rib at the angle, weighing 
about fourteen pounds per yard, ‘Timber quarterings, about 





5in. x din, were then cut through diagonally and laid 
down, with the angle uppermost, secured to gauge by cross 
ties, and the angle irons being spiked down to them, the 
railway was complete ; but there is no existing record as 
to its permanence, though the diagrams of the rails them- 
selves long continued to puzzle the curious in Thorney- 
croft’s published sheet. ‘This class of rail has since been 
resuscitated by Mr. Seaton, and adopted by Mr. Dock- 
wray, formerly of the London and North-Western Com- 
pany’s “Permanent Way;” and several railway managers 
there have been who thought it might be true, and tried it. 
The principle is a variety of the Great Western system—a 
longitudinal timber with a broad rail base and little vertical 
strength ; and though the bridge rail of the Great Western 
has considerable horizontal strength, the angle iron rail has 
not, with the exception of what it obtains from the timber; 
depending for that on the efficiency of the fastenings. 

Of the six or eight sections of bridge rails tried con- 
secutively on the Great Western, the first had a base of 
about 9in., with an elevated rib of about 2tin. total. So 
shallow was it, that while the outer flange was fastened 
down by nut-headed screws, the inner flange was secured 
by counter-sunk screws. It must be in the recollection of 
those who saw it, that while the wheel tyre burnished the 
rail top, the wheel flange took a second bearing below, on 
the rail flange, and the amount of wheel friction thus engen- 
dered must have been equivalent to aconstant brake. So the 
rib was raised in height by successive stages to its present 
form of a hollow bridge about 34in high, on a pair of bases, 
the total width of which is 6in., with an inch out of the 
centre. This rail was at first screwed down with wood 
screws to a longitudinal timber Zin. deep and 14in. wide. 
The screws worked loose, and the rails, deficient in vertical 
strength, bent under the wheels, and sunk into the timber, 
and so the screws were abandoned, and bolts were substi- 
tuted, with nuts below, which drew into the timber, and 
were then enlarged successively, as the rails had been before 
them, till they grew into nuts of cast iron, 24in x 4in., 
which stripped their threads, and they finally culminated in 
nuts of stamped wrought iron of the same size. But 
even these draw into the timber, and we have heard a con- 
tractor remark that to replace bridge rails is worse than to 
lay them down at first, as the nuts have to be dug out 
of the timber. 

To keep the line in gauge, transomes are framed into the 
longitudinal timbers sufficient to be held firm by strap bolts. 
Now, what is the practical result ? First, the transome ends 
crush into the timber, and work loose ; Secondly, the joints 
of the rails work loose ; ‘thirdly, the rail flanges sink into 
the longitudinal timbers, making shallow grooves, and 
loosening the bolts; and, Fourthly, the rail flanges bend 
upwards, pressing the lower centre into a wedge, which 
splits the longitudinal timbers from end to end—an evil 
which it is sought to remedy by cross-boarding the longi- 
tudinals with hard wood. 

When this system was first laid down it was intended to 
dispense with ballast, or ground bearing, by stretching 
longitudinal timbers between piles placed 15ft. apart. But 
this arrangement induced a sagging of the timber between 
the piles, and an elevation and blow at every pile head. 
This was not permanent way, neither was that which came 
after it—first, by packing ballast beneath the longitudinals ; 
next, by removing the piles ; and, finally, by forming it 
into a longitudinal frame. ‘This, then, was not permanent 
way ; but way in constant process of disintegration. Nor 
does it appear that the diagonal plan, with angle iron 
rails, is at all more permanent, or it would have come more 
largely into use, most probably, so far as regards the broad 
gauge system of bridge rails. 

On the narrow gauge the so-called permanent way is of 
three kinds, as regards the rails. First, there is the broad 
flat-footed rail, with a single head, spiked down upon cross 
sleepers. This is called the Vignolles rail. The next is 
the single-headed rail, witha vertical web, fixed on chairs 
by an iron key. The third is the double-headed rail, also 
fixed in chairs on cross-sleepers. 

What isa sleeper? The name imports something intended 
to sleep or remain motionless. The name is probably taken 
from the vocabulary of the builder, who buries a piece of 
timber in the ground and builds a wall on it. So a stone 
block, with four cubic feet of stone in it, was called a 
sleeper; but neither that, nor the piece of timber that re- 
placed it, was really a sleeper. It was eternally in motion 
while the trains were running, dancing rather than sleep- 
ing. ‘The stone blocks tilted, and had no gauge tie, and the 
chairs jumped up and down on the stone, disintegrating the 
rails and shaking out the keys. ‘The stone blocks were 
finally abandoned ; though, had they been rightly used, they 
would have proved to be the best sleeper. 

The single-headed rail, with a vertical web fixed on 
chairs, failed for want of sufficient base to induce durability. 
The flat-footed rail failed, for want of base to keep it up- 
right and prevent lateral sliding. The double-headed 
rail also failed, and continues to fail, from hammering on 
the chairs and disintegrating. It is this fact which has 
led to the demand for steel rails. 

In practice, the bridge rail of the Great Western has 
certain advantages. It is laterally strong, and has an 
equal bearing throughout on the timber, and, while new, is 
easy torun on; but the great defect is its want of depth, 
which permits it to bend under the wheels. ‘The double 
head is stronger vertically, and carries the load better; but 
is weaker laterally, and springs between the fastenings, 
one remedy for which would be to increase the width across 
the tables from 24in. to Sin. 

In the process of manufacture, the section of the double 
head rail is superior to the single head, inasmuch as the 
two sides cool equally, and there is no tendency to become 
warped or distorted; but the flat-footed rail, being very 
thin at the lower web, compared with the upper, warps 
and twists, and can never be made so perfectly straight as 
the double head, while involving more labour. There is, 
moreover, another important fact, that the double head 
rail, if rightly used, is two rails in one, instead of a single 
one. 

There is an idea prevalent that it is very important to 
have as few parts as possible in a permanent way. But 





the first consideration is to have a goodand really permanent 
way, and if that cannot be obtained without many parts, 
they must be used. The flat-footed rail, on cross sleepers, 
has as many separate parts as the chairs and wood keys 
amount to in the double head—usually about seven thou- 
sand; but it is an inferior system. If the rails are held 
down by external spikes, they are not secure; if they are 
held down by spikes through holes in the foot, the rail 
becomes distorted and weakened; and to prevent them 
from tilting under the wheels, as well as from bending verti- 
cally, they require to be usually din. in depth, for a heavy 
load, and from Sin. to Gin. broad in the foot, with a consi- 
derable weight of iron. 

With the double head, the length of the chairs on each 
sleeper supplies a very broad foot, which prevents tilting. 
In some chairs as many as four fastenings are used—two 
iron spikes, and two wood trenails; and, in addition, there 
is the wood key to keep the rail fast on the chair. This 
kind of permanent way, in its first-class form, consists of 
double-headed rails, 84 1b. to the yard; chairs, 42 1b. each, 
of cast iron; wood keys, spikes, trenails, oak keys, and 
transverse sleepers, fishes, and fish bolts, amounting alto- 
gether to 26,356 parts, and 225 tons of iron. But, withal, 
this does not make permanent way. It disintegrates in 
the following fashion :— 

The rails are supported on the chairs on their lower 
tables, iron and iron being in contact. But the wood key 
does not keep them fast. The side lurches of the wheels 
tend to crush its insufficient area; the vertical binding of 
the rails grinds its surfaces, and the keys are apt to fall 
out ; the elevation of the rails above the base of the sleeper 
is 12in.; the rolling of the trains tends to force the rails 
forward, and disturbs the keys, while it rocks the sleepers 
in their 10-in. width of base, in the direction of the move- 
ment. As the rail bends between the sleepers vertically, 
and, at high speeds horizontally also, the wheels pass 
with blows over the sleepers, induced by the bending, and 
and they are gradually drawn down into the ballast at 
the ends, springing up again towards the middle—although 
the middle is hollowed out to try to prevent this; and 
under the succession of blows the destruction increases, 
while the ballast is packed in as fast as it subsides, till it 
becomes like a block of concrete, holding water like a stone 
trough—the very purpose which it was sought to avoid by 
the use of porous material, rendered more porous by ram- 
ming. Finally, the rails crush under the intensity of the 
blows, which formerly crushed the tyres, till steel was 
resorted to, and now steel is resorted to for rails also, 

But steel is a difficult substance to deal with. It is ho- 
mogeneous in substance (at least as Bessemer makes it), but 
unless care is used it is not homogencous in strength. If 
hardened and tempered unequaily it is apt to break, and 
this may occur by taking the rails hot out of the rolls, and 
partially chilling them in parts on iron surfaces. It would 
be better to harden and temper the rails throughout as 
perfect springs. But as this would involve expense, those 
who understand the question recommend them to be kept 
as soft as possible. In this condition the only advantage 
they have over iron rails is that they are homogeneous, 
that is, they are devoid of cracks or fissures, unlike iron 
rails, which are in the condition of scrap iron, ée., fibres 
unwelded together, but simply adhering, with surfaces of 
scale between the fibres like the grain of timber. ‘The steel 
being melted together in one mass, the scale gathers only 
on the top, and is left behind in pouring into moulds for 
ingots in one piece. But to produce large masses of iron, 
smaller or larger bars are packed together side by side, and 
heated. As the joints are imperfect oxygen gets in between 
these joints, and forms scale, which prevents homogeneous 
adhesion, like the flour between baker’s rolls. ‘The blows 
of wheels passing over steel rails have no internal weak- 
ness to operate on, but the blows on iron rails do encounter 
this internal weakness, to which the hard alternations of 
concreted ballast serve as anvils, and the rail goes to 
pieces. 

It is evident, therefore, that the source of destruction 
in permanent way is prima facie the absence of homogeniety, 
first in the ballast, secondly in the sleepers and fastenings, 
and lastly in the rails. In seeking for a remedy it is usual 
for many engineers to insist upon the necessity of elasticity, 
and thereupon especially to denounce iron sleepers or stone 
blocks. ‘They imagine that they attain elasticity in the 
longitudinal system, forgetting that the ballast hardens and 
forms an anvil. They imagine that they get it with flat 
footed rails, or with doubled head rails with chairs in cross 
sleepers, with intervals, forgetting that what elasticity may 
be attained in the said intervai is expended in striking a 
blow on the sleeper, with a hard block of concrete below it, 
having, in the first place, struck a hard blow on the cast 
iron chair when loose, and that the plastic ballast they 
obtain by digging it up, is not elasticity, but simply a pre- 
paration for again converting it into concrete. 

Let us begin at the beginning. ‘The foundation of the 
road as commonly made is the ballast or porous material 
supposed to afford cheap drainage. ‘This isa fallacy. If 
we need a foundation it must be a solid one, like the foun- 
dation of a house, and stone blocks or iron slabs of sufli- 
cient area would be the best, as being chemically durable, 
which wood is not. ‘These blocks or slabs should be 
rendered immovable under the blows, and it would be a far 
better system to prevent water from penetrating the sur- 
face, than to provide for its exit afterwards. We know 
the disadvantage when water gets under the paving stones 
in the streets of towns, and splashes up in mud under pas- 
sengers’ feet, but we do not heed the tact that exactly the 
same process goes on with railway sleepers. If stone or 
iron sleepers were laid down large enough not to be dis- 
placed by the running of the trains, we might dispense 
with ballast altogether, save a rammed surface in the inter- 
vals, analagous to that of a garden walk, to keep out and 
run off the water. This would, at any rate, be permanent 
Joundation, whereon to lay a permanent way. 

But, inasmuch as any foundation may be disturbed by 
blows, it is necessary to intercept the blows. We do this 
practically in highway carriages by the agency of springs 
to the vehicles, and we pretend to do it by the same agency 
on railways, but it is only a pretence. We really do obtain 
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elasticity on Macadamised highway by turning an arch of 
mosaic work over a plastic surface of earth, and this is 
durable ; but if the same arch be turned on rock or hard 
ballast it goes rapidly to pieces. The wear of the clastic 
roud ig simply the attrition of surface which breaks through 
when it gets too thin. The elasticity in a railroad must 
be betwecu the foundation and the rail, and that elasticity 
must be continuous throughout, and not a succession of hard 
and yielding points. If this condition be attained—-solid 
foundation with elasticity superimposed—no intensity of 
blow wiil take place between wheel and raii sufficient to 
damage either, and iron rails will be found not to disinteg- 
rate, but to be as durable as rails of steel. 

But it will be said “Theory can determine nothing!” 
Quite true! After theory we must have practical experi- 
ment, and after experiment, experience—that is, prolonged 
experiment. And herein lies the fault of many railway 
managers. They profess to be practical, but they mostly 
only go on practising that which has again and again been 
demonstrated by that very practice to be wrong. If we 
had gone on so with guns and armour we should be 
nearly as ignorant now as when we began, but the series 
of experiments have, however costly, at least demonstrated 
the things that will not answer as well as some that 
will—for the present stage of progress, and may lead the 
way that mechanical philosophy points to. 1t will be said 
that experiments are costly. ‘he answer to this is, that 
practice without experiments has proved to be still more 
costly, for the maintenance of permanent way costs from 
two to four hundred pounds per mile per annum; while 
really permanent way ought to require scarcely any repairs. 

Meanwhile there is a line of railway, a very short one in 
mileage, but which, if estimated by the amount of mileage, 
is very far from a short one, whereon the managers have 
thought it a question of high importance to endeavour to 
ascertain whether it is possible to obtain really permanent 
way. They have tried many kinds —single-headed and 
double-headed, wrought iron sleepers and cast iron, and 
timber of several kinds; sleepers solid, and sleepers in 
parts; elastic, pseudo-elastic, and rigid; rails supported 
below, and suspended from above; sleepers near each other, 
and sleepers wide apart ; continuous longitudinal, and dis- 
continuous transverse. 

The result has been that ordinary permanent way of 
heavy rails, wood keys, and heavy chairs and cross sleepers 
—even with long fishes—does entail a very heavy expense 
in maintenance; that iron way, whether wrought or cast, 
does disintegrate the rails by its great rigidity, while some 
cast iron sleepers break, and others do not break, according 
to their better or worse mechanical form; that sleepers, 
whether wood or iron, in two or more parts, clipping the 
rails, are objectionable, as it is necessary to disturb the foun- 
dation and ballast in order to reverse or change the rails; 
that rails may be secured, either to wood or iron sleepers, by 
proper fastenings; that suspended fishes do bend at the joints 
for want of sufficient depth, and that the bolts get loose for 
want of elasticity, and that an improved form is needed ; 
that double-headed rails suspended bythe upper table answer 
well, aud present a perfec. surface when reversed ; that a 
continuous clasticity, suspending the rails on elastic bear- 
ings, with rigid sleeper foundations, saves the rails from 
destruction; and that sleepers may be widely extended 
when elasticity is interposed between wheel and rail. 

Two classes of way supply continuous elasticity ; one 
consists in suspending the rails by brackets, without the 
rail bearing below, on longitudinal timbers bolted down to 
the ordinary cross sleepers at the usual 3ft. distance, 
supporting the brackets at the intervals between the 
longitudinals, which are unpacked, 
while the transverse sleepers are solidly packed, and 
form a rigid foundation. In this mode the elasticity 
is continuous from end to end, and it is obvious not 
only that no direct blow can touch the sleeper, but that 
the load of the wheel is distributed over two or more 
sleepers at once, through the elastic medium of the longitu- 
dinal timber, so that, after an experience approaching three 
ycars’ duration, the foundations of the sleepers is not dis- 
turbed, and the ordinary iron rails show no marks of dis- 
integration over the elastic surface, though approaching 
the ordinary duration of rails on the same line. 

These results having been obtained, a novel experiment 
was tried, placing the rigidly packed sleepers 6ft. ns or 
double the usual distance from each other, with two bracket 
supports between each pair of sleepers, the brackets being 
Sft. apart. 

Ileavy engines, and frequent and heavy trains, having 
been continuously used on the elastic line, as well as the 
rigid, the comparative contrast in favour of the former is 
beyond dispute, and it may be considered as demonstrated 
that an immovable foundation and an elastic superstruc- 
ture are essential conditions of permanence. But the fishing 
of the juiuts requires better conditions than have yet been 
obtained. 

‘The elasticity thus obtained has been by the egency of 
clastic timber; but there is no doubt than an equally effi- 
cient elasticity may be attained by the use of tempered 
steel, without increased cost; and thus it becomes prac- 
ticable to obtain an iron way without any disintegrating 
effect on the rails, while iron rails thus used will become as 
permanent as rails of steel, at a greatly reduced cost. 

It is obvious that the process which saves destruction of 
rails and sleepers must also materially increase the duration 
of rolling stock and the comfort of passengers. And 
especially in the article of coals, the value of the commodity 
for home purposes must be greatly increased by the dimi- 
nution of breakage. And we have no doubt that perma- 
nent way may be rendered really permanent, and moreover 
that the materials used in a first class rigid way may be 
considerably economised by making the permanent way an 
elastic structure. 
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IRON AND STEEL WIRE ROPE. 


One of the many imperfectly explained matters with 
regard to wrought iron is the extraordinary effect of the 
mode of manutacture on its elastic limit and breaking 
strength. ‘The slabs forming the piles of a heavy forging 


have a breaking strength of perhaps 24 tons to the square 





inch which, at some portions of the finished mass, may get 
reduced to 64 tons to the square inch. If this same iron 
be now taken and drawn out into wire, its breaking 
strength is increased to at least 45, and sometimes 90 tons 
to the square inch, or even more, according to various 
circumstances. ‘Taking the quality of strength only into 
account, this increases at a rapid rate with the jessening of 
the size of the object—whether it be forged, or rolled, or 
wire-drawn—so that the strength of rolled ¢s lindrical bar, 
for instance, does not really imcrease with the square ot 
the diameter. ‘here is thus such a startling difference 
between the qualities of wrought iron, according to its 
mode of manufacture, that the results of experiments on 
one of its manufactured forms could scarcely with safety 
be applied to another. ‘Tne most elaborate experiments on 
the strength of iron wire have been made in France by 
Vicat, Leblanc, and Seguin, and some of their results used 
to be most improperly applied to other forms of iron. A 
rough comparison of the results of these experiments with 
those bars will show that—ag would be expected from the 
high ultimate breaking strength of wires—wire shows an 
almost perfect elasticity under ioads that would, cross-section 
for cross-section, cause a permanent set or rupture in 
wrought iron. With long-continued loads, bars give a 
safer result. The law of the proportionality of the 
elongations to the loads is carried out with wire, and for 
higher loads than with wrought iron; but this pro- 
portion ceases with loads about one-third or one- 
fourth of the breaking load. As a general rule, with 
bars—apart from very slight permanent sets—the propor- 
tionality of the elongations to the loads only ceases at about 
one half the ultimate breaking strength. M. Leblanc, des 
Ponts et Chausées, the builder of the wire rope suspension 
bridge of Koche-Bernard, made a number of experiments 
showing that the breaking and other resistances of wires 
were not influenced by length, being sensibly the same for 
wires two metres loug and twenty-six metres long. Some 


| differenceof opinion would appear to existas to the influence 





of galvanising on the strength of iron and of iron wire. 
Dr. Rankine has stated, in a discussion at the Institution of 
Engineers in Scotland, that some of his experiments 
showed ungalvanised iron to be rather stronger, but that 
galvanised iron was more extensible, and therefore better 
able to resist a shock. He observed that when a pull was 
put on galvanised wire, much of the resulting elongation 
was permanent; but the permanent elongation did not 
increase by repeated applications of the same load, if that 
load was within the limits of safety. As would be expected, 
annealing greatly diminishes the resistance of iron wire 
to elongation and to breaking, but the amount of its elon- 
gation is increased. A paper by Mr. Daglish, giving some 
interesting results on the effect of annealing on iron and 
steel wire, will be found in one of our back numbers.* If 
complete explanations of the physical properties of iron 
have yet eluded our grasp, it is not likely that even French 
academicians can furnish us with the reason that one half, 
or less, per cent. of carbon should increase the strength of 
iron by about one-third, or that a fractional percentage of 
copper should make it cold-short. We can merely say that 
the strength of steel is about 1-6 that of wrought iron. 
The production and use of steel wire in large quantities is 
comparatively recent, and we have not the same number of 
recorded observations on the temporary aud permanent 
elongation and rupture of steel wire as of iron wire. 

The engineering applications of wire in the form of ropes 
are, it need scarcely be said, many and important. ‘The 
winding ropes of collieries have, when used in combination 
with pit guides, effected a large saving over the more ex- 
pensive hempen ropes and in chains. Every day many 
thousands of lives in mining cages depend from wire ropes. 
Steel wire rope is, however, as yet comparatively little used 
in collieries, on account of its greater expense. It was the 
application of the steel wire rope to steam ploughing that 
made steam ploughing a practicable thing. If anyone had 
patented the application of the steel wire rope to the steam 
plough he would have held this important branch of 
agricultural engineering in his hands. It might have been 
a doubtful patent at law, but even in America, where ap- 
plications for patents undergo an examination as to novelty, 
similar patents are granted, although they are sometimes 
refused on the score of being the application of an old thing 
to anew purpose. ‘Lhe year’s report of the Washington 
Commissioner recommends the abolition of this clause. 
Wire ropes are also largely used for the standing rigging 
of ships, for the fences so obnoxious to fox-hunters, and 
for suspension bridges. ‘This last application of wire has 
been very unsuccessful in France and England, though not 
so in America. 

If a wire rope, instead of being a set of spirally-laid 
wires, were made of a bundle of parallel wires, only the 
wires on the outside would stretch when wound on a drum, 
and these wires would, therefore, be broken, or at least 
strained in excess ot the limit of elasticity. ‘The spira! 
form, however, by which one and the same wire is wound in 
and out, equalises the tension for the different wires. 
The first wire ropes appear to have been made in Germany 
about thirty yearsago. ‘They were made without any core, 
and of strands consisting of four wires each. The 
absence of a core required the use of wires of a smail 
diameter, and it also limited the size of the rope. it is 
difficult to make a rope of a rather large size, and it is 
scarcely possible to form a strand of a larger number of 
wires than four, without the use of a core. ‘Lhe core keeps 
the spirals of wire in their places, and when the core ina 
wire rope gives way, a kink generally forms itself at the 
place, which easily leads to a rupture of the rope when 
itis bent round the drum. <A hempen cord, or a rather 
thicker wire, forms the core of the strands, while another 
hempen core is placed in the centre of the rope. The 
strands form spirals round the core, which is straight. 
The tension on the rope increases the pitch of the spirals, 
while the core undergoes a longitudinal strain. It is 
pretty clear that, under ordinary conditions, the core is 
more liable to give way, as it cannot yield so easily to the 
strain. It is not improbable that when, as with smaller 





* See Tur Enoineer of February ist, 1861. 








Topes, no hempen core is used, a better rope would be made 
by carefully putting more elastic iron or steel towards the 
inside. Of course there is a great difference in the 
practice of the different makers, and in the forms of ropes 
intended for different purposes. The Admiralty wire ropes 
for standing rigging have been made for many years of 
a greater number of small wires than is used for ropes of 
equal girth made by private makers. Most of, for instance, 
Newall andCo.’s ropes are made of the same number of wires 
for ropes of very different diameters, but the thicknesses of 
the wires increase more rapidly, and at a more regular rate, 
than with the Admiralty rope. An ordinary 33-iv. girth 
rope, for many purposes is generally made of six strands 
of six wires each; and a 8-in. girth rope is sometimes 
made of six strands of nine wires each. ound wire ropes, 
very commonly employed in Cornwall, are of 34-in., 4-in, 
and 43-in. girth. Flat wire ropes are united by means of 
annealed wire threads in and out of the strands. 

‘The breaking strengths of wire ropes by different 
manufacturers vary very considerably, and some experi- 
ments made at Liverpool show a difference in the propor- 
tion of 15-0, 16°3, 18°39 and 20-45 for wire ropes of the 
same size from different makers. The greater number of 
these breakwges, took place at the splices, which, on an 
average, appear to cause a loss of about 13 per cent. in the 
total breaking strength of the rope. ‘The most trustworthy 
experiments as to breaking strain are those made years ago 
by the order of the Admiralty on galvanised round wire 
rope for rigging. ‘These strengths give what a piece of 
rope should stand when placed in the hydraulic testing 
machine. A printed card, now before us, by an eminent 
maker, shows on comparison a suspicious difference in the 
numbers it gives as the ‘“* Admiralty test,” and a more 
correct table in our possession. It is needless to say that 
some of the breaking strengths are given lower than those 
required by the Admiralty, and in the smaller numbers 
this amounts to a considerable extent. The Admiralty 
table gives the strength of a galvanised wire rope of 2in. 
girth as equivalent to that of a }in. chain, viz., a breaking 
strength of 6°35 tons; a rope of 4in. girth as cquivalent 
to a }} chain, or a breaking strength of 19°30 tons. In all 
these cases, elongation—that indispensable clement in a 
true estimation of the strength of materials—is neglected, 
or at least not given. ‘The same is the case in the very 
few experiments that have been made and published 
on the strength of steel wire rope. ‘The breaking 
strength of din. galvanised iron wire rope is given by 
the Admiralty experiments at 12 tons, but, according to 
experiments at Liverpool, some steel wire rope, made of 
Clay’s patent puddied steel, only broke at 16 tons 5 ewt. 
An examination of the tables of the strength of steel wire 
rope, compared with that of iron wire, issued by the 
different makers, will show that the girth of steel wire 
rope is generally one-third less than that of iron wire rope 
of equal strength. ‘These results have also been confirmed 
by some experiments made in Germany. lron wire rope 
has generally rather more than half the weight of hempen 
rope of the same breaking strength. 

While the strength ofa wire rope depends upon the quality 
of the wire, and of the manufacture, its duration will depend 
upon the care taken in its usage, and the mechanical provi- 
sions against any unduestrains. ‘lhe temporary elongation 
under stress of wire ropes has not been exactly measured, but 
it is certain that this elongation isslight. ‘Lhe power of re- 
sistance in wire rope is thus small, and this partly accounts 
fur the remarkably high factor of safety allowed for wire 
ropesin their ordinary applications. M. Moissenet’s* careful 
observations in the mines of Cornwell show that the wire 
ropes there employed are not loaded with as much as 15 per 
cent. of the breaking load. Jn the tables issued by the dif- 
ferent makers, the ratios of working load to breaking 
strength approximate very closely to this amount; 
but with smaller ropes, such as those of 1 in. or 2 in. 
girth, the ratio of working to breaking joad is given 
at about one-seventh. Neglecting the weight ot the 
rope itself, it is not loaded with more than one-twelfth 
of its breaking strength in the very carefully 
conducted collieries of Germany. The weight of the cages, 
and of the coal and trams, is taken as a statie load; buc of 
course the rope, in the ascent and descent of the cage, is 
subjected to a variety of impulsive forces, which are only 
sligntly absorbed by the resilience of the rope itself. There 
is, however, some elasticity in the pine- wood balks carrying 
the pit drums, and there is also generally a draw-spring 
between the rope and the cage. All this does not entirely 
prevent injury to the rope in the immediate neighbourhood 
of the cage. Before the cage-guides, in which the cage is 
now made to slide, came into general use, the employment 
of wire ropes had in many cases to be given up, on account 
of the jerking to and fro of the cage in the pit bringing 
injurious struins on the rope. Similar jerks, producing 
similar effccts ou the wire rope in the immediate neighbours 
hood of the steam plough, ure also there felt, aud more 
especially when ploughing heavy or stony land. A 
suspension bridge made of wire rope would also have to 
undergo a somewhat similar action if piaced under the 
influence of such moving loads as a raliway train, or @ 
body of troops in marching order. One of the great 
advantages of steel wire rope, besides the gain in strength 
of one-third and consequent diminution of its weight to 
the same amount, is its superior elasticity. A rope made 
of steel wire at once retarns to its former shape after being 
bent, which is not always the case with iron wire rope, 
especially if the iron be rather soft. When in the form of 
wire, iron is peculiarly subject to injury by being bent. 
The bending to and tro of the rope has great influence 
on its deterioration, and this influence is much less felt 
with steel. In this regard the diameter of the drums canuot 
be made too large. Steel is also much less !iable to injury 
by rust incompurison with iron. The very great surface 
presented by wire rope to the atmosphere renders rust one 
of the most important influences towards its deterioration 
and ultimate destruction. A simple calculation will show 
the very great influence that a comparatively small amount 





* “ De]’Extraction dans les Mines du Cornwall, Puits inclinés et 
condés.” Par M. L. Moissenet, Ingénieur des Mines. Paris: Dunod. 
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of rust has on the strength of wire, and when once rust 
begins to form itself, its progress is furthered by a galvanic 
action between itself and the metal. Miners are very 
care(ul to keep their wire ropes well covered with a compo- 
sition, which sometimes consists of Sths of rosin, 3ths oil, 
aud ‘th tallow, and the amount increases the weight of 
the rope by about one-tenth. ‘Ihe steel ropes used ia steam 
ploughing suffer very much from corrosion, and particu- 
larly if a rope be stowed away in a wet state. The 
liability to corrosion has been the great impediment to the 
use of wire rope for suspension bridges; but it is stated, 
that Mr. Koebling, the builder of the wire rope bridge of 
Niagara Falls, has discovered a kind of enamel, the com- 
position of which is his secret, and which he has applied 
to that bridge. We do not know whether this coating 
would answer for ropes working on drums. In addition to 
reserving ropes from rast, grease must also act in increas- 
ing the flexibility of ropes, as the wires can thus glide to 
and fro with less friction, and in this way also the dura- 
tion of the rope may be increased by careful lubrication. 
The duration of wire ropes is thus affected by such a 
variety of circumstances that the results of no two 
ropes employed in different pits could exactly agree. 
It is seldom that a wire rope, well-proportioned to 
its work, working on drums of large diameter, 
and kept in a well lubricated state, lasts much longer than 
three years. M. Moissenet cites the case of the South 
Frances mine, where they wind from two shafts in con- 
juuction. One, Marriott’s shaft, is vertical for 30 
tathoms, and then underlies at the rate of 18in. in the 
fathom to the bottom, which is 176 fathoms deep. The 
second, Pascoe’s shaft, is vertical for 54 fathoms, 
when it underlies 2ft. in a fathom jor 6 fathoms. It is 
again vertical to the 84th fathom level, from which it 
avain underlies at the rate of 2ft. to a fathom to the bottom 
(116 fathoms). In October, 1861, the quantity of stuff 
wound up was 1,100 tons, from an average depth of 
126 fathoms. At the greatest depth the rope would have 
a maximum load of 14 per cent. of the breaking strain. 
Wheu M. Moissenet inspected Pascoe’s shaft, the rope had 
beer in use for three years, and was still in good condition. 
in Kars'en’s Archiv (2 Reihe, xiv., 110), there is anaccount 
of an experiment, by a Herr Klotz, on wire rope made of 
wire thoroughly annealed previous to being worked into rope. 
‘i hese ropes only lasted from six to totwelve months, while 
ropes made of unannealed wire lasted, under similar con- 
ditions, eleven, thirteen, and seventeen months. The 
ropes of annealed wire had, however, much more elasticity, 
and were not so subject to breaking. 
One of the most striking things in steam ploughing to 
a mechanic, are the extraordinary distances—4U00 or 
600 yards, or more—to which the power is carried by 
meaus of the steel wire rope. A careful and extensive 
series of experiments, conducted by two French engineers, 
and described in the April number of the Bulletin de la 
Société Industrielle de Mulhouse, throw distinct light on 
this inatter, ‘Lhey found that:—1. The losses of effect in 
transiuitting power by means of wire rope were very small 
compared with the losses of effect in conveying power by 
ordinary shafting; 2. The losses mainly occur in the 
friction of the bearings of the drums; 3. They are inde- 
pendent of the amount of the power conveyed, but increase 
directly as the speeds; 4. They are not in proportion to the 
length of the communication, but the losses of effect that 
occur in longer lengths simply take place in the friction of 
the bearings of the guiding pulleys. ‘These exact experi- 
menial deauctions confiim tne rough estimate which might 
be formed by an enginecr inspecting a steam-ploughing 
field. Wire ropes are used in some parts of the Continent 
to convey power to such distances as 800, and even 4,000 
fret. Fifteen horse powers have thus been conveyed to a 
distance of 1,9U0ft. with a loss of only 3-horse power; 
and 64-horse power have becn taken 800 ft. with only 
2-lorse power of loss. 
lt is much to be regretted that in measuring wire some 
more definite standard than the mysterious measures of the 
Birmingham wire gauge is not adopted. ‘lhere can be no 
doubt \nat the disciepancies in breaking strength we have 
noticed between the wire ropes made by diffirent makers 
are to some extent due to inaccuracies affecting the 
diameters of the wires. What can be more unsystematic 
than the indefinite marks ranging from “0000” to No. 36 
of the Birmingham wire gauge? From the want of a 
definite numeric standard, reterable to a standard mea- 
sure, many “ Birmingham wire-gauges” in common use 
diffir from each other. Then there is the Birmingham 
gauge for sheet metals, and the Lancashire gauge for steel 
Wires, affurding together a total of nearly 200 undefined 
dimensions. ior are these sufficient; for nearly every 
trade hus some special arbitrary gauge of its own, such as 
those of the butto.-m:k rs, the nail-makers, and gun- 
makers, But none of these gauges are so indefinite as the 
“tuil” and “ bare” dimensions that are still to be seen on 
the drawings of some first-class works. The Permissive 
Bill for the use of metric measures, passed this session, 
would appear to point toa remedy for these abuses. At 
any rate, it would be easy to determine, once and for all, the 
exact values of the Birmingham wire gauge in millimétres. 





SPONTANEOUS GENERATION. 


Ar the Academy of Science last week M. Pouchet replied to 


M. Coste, who read a paper about three weeks ago to show that 
ihe theory of spontaneous generation rested upon erroneous or 
insufficient experiments. M. Pouchet’s present paper is perhaps 
ohe vl (he most interesting documents connected with this curious 


lebate, which is now in the fifth year of its existence. M. Coste, 
liad, after stating that when a certain quantity of bay was left 
0 macerate in water a pellicle was fuupa on the surface, arserted 
hatihat pellicle was net a prolgerous stroma, ie, that it did not 
vad-, vibrios, or bacterias—all animaleules—as M. 







eeLerate 


Pouchet affirmed; because these infusona made their appearance in 
ihe hquid before the pellicle was formed. To this M. Pouchet 
replies that the latter is the real generator, but thatsome infusoria 


Gu wake their appearance in the liquid before the pellicle; the in- 
ference, however, which M. Coste draws from this fact, he 
declares to be erroneous. A meadow is but an immense field of 
maceration, where incalculable legions of infusoria pullulate. Their 
eggs and kysts stick to the stalks and leaves of the graminaceous 
plants that constitute hay, and may produce animalcules almost as 





soon as the latter are put into water. So far, M. Coste’s observation 


is perfectly correct ; and the only difference of opinion between 
him and M. Pouchet lies in the number of these infusoria, which is 
exceedingly small compared to that of the animalcules issuing from 
the proligerous stroma. Moreover, the former play no part in M. 
Pouchet’s experiments, because these large infusoria, which some- 
times appear in the course of a few hours in the water of macera 
tiov, die as soon as fermentation is developed in the liquid, which, 
therefore, acquires new chemical properties. Moreover, these in- 
fusoria are in almost every case absolutely different from those 
produced by the proligerous pellicle. sides, if the liquid 
be filtered, those large species are eliminated from it, so 
that there can be no doubt about it. If we put a con- 
siderable quantity of hay into a large receiver, and fill it 
with water up to the neck, ata mean temperature of 25 deg., there 
will be no fermentation for three or four days, and during tbat time 
no proligerous pellicle will be formed. On examiniug the liquid, 
very few bristly microzoaria will be perceptible. If, on the contrary, 
by the side of this receiver we put another vessel haviug a large sur- 
face, with only ten grammes of hay in it, in 250 grammes of water, 
a thick proligerous membrane will be formed iu the course of three 
days, and will be seen to contain an immense population of bristly or 
ciliated infusoria. If M. Coste’s observations were correct. the con- 
trary would be the case. M. Pouchet further remiuds M. Coste that 
he—our author—has obtained large ciliated infusoria from hay that 
bad been boiled ; from boiled crabs, that had remained half-an-hour 
in builing water; from the maceration of the skulls of Egyptians 
taken frum the graves of Thebes ; from the maceration of 
the eggs of a python, from the eggs of a Tenia Serrata, 
from linseed oil raised to the temperature of 200 deg. Centigrade, 
and from secular dust almost carbunised at a temperature of 280 
deg. M. Pouchet further denies M. Coste’s assertion that bristly 
infusoria will pass through even three filters, At the Museum of 
Rouen M. Pouchet has never seen a bristly animalcule pass even 
through a siugie filter, or even its eggs or kyst pass through. And, 
indeed, what is the diameter of the large bristly microzvaria, which 
are usually the objects of experiment? It varies between five- 
hundredths of a millimetre and one-tenth of a millimetre. What 
is the diameter of their eggs? Accordivg to M. Balbiani himself 
it varies between fifteen-thousandths of a miilimetre and two- 
hundredths of a millimetre. And what, on the other hand, is the 
diameter of the pores of per Three-thousandths of a willi- 
metre at the utmost. ow, it is mathematically impossible 
that a body, varying between one-tenth and fifteen-thousandths 
of a millimetre should be able to pass through a pore of not more 
than three thousandths of a millimetre. M. Coste says that the 
infusoria squeeze themselves through the paper, and become like 
threads; but even this is pot admissible, since their stomachs alone 
have a diameter of six thousandths of a millimetre. Some infusoria, 
M. Pouchet admits, do pass through filters; he published that fact 
himself long ago, and to prevent its occurrence he has sometimes used 
aS many as ten filters; butnéver, by any chance, is this the case with 
bristly infusoria, Far from their passing through filters, kolpodes do 
noteven resist porpbyrization. A gramme of his infusoria was ground 
on porphyry for the space of two hours, aud the produce was divided 
into two parts, one being kept in a glass, aud the other filtered. 
The first portion ouly produced monads; the filtered one, on the 
contrary, yielded nothing but an innumerable quantity of vorticelles; 
as for kolpodes, they were nowhere to be seen. M. Pouchet repels 
M. Coste's supposition that he could have mistaken ovkysted micro- 
zoaria—é.e., in the state of a chrysalis—for spontaneous eggs. The 
latter are clear, transparent,and filled with very miautegranulations ; 
it is smaller than an enkysted avimalcule, and offers uo trace of in- 
terior organs. After passing through a stage of perfect immobility, 
the yolk begins to whirl round, avd one can see that this motion 
takes place inside the envelope, which has no bristles. After this 
the punctum saliens makes its appearance; its motions cannot be mis- 
taken for those of the heart of an enkysted animaleule. ‘Then come 
the embryonal motions, aud the animal issues from its egg. ‘he 
bristly animalcule, on the contrary, on becoming eukysted, 
presents very distinct internal organs; it has its digestive 
apparatus, its nucleus, and circulatory apparatus. Its gyrations, 
which are a real agony in its case, last but little; they are 
inegular, aud performed by means of the outer bristles, which 
move. The puls«tions of the heart are more rapid. The produc- 
tiou of the spoutaveous egg is so intimately connected with the 
existence «f the proligerous membrane that it is never met with 
without i; aud this egg is so far from being an evkysted animal- 
cule that it is discovered iv its stroma b fore avy of those infusoria 
that are supposed to have geuerated it. M. Pouches denies tnat 
tardigrades, as M. Doyére maintains, can bear a heat of 140 deg. 
Cent. ; he states 90 as the outside. In one single instance he 
admits wheel-animalcules were able to resist the temperature of 
boiling water for a few minutes; but that was, he satirically 
remarks, because the observers relaxed from their rigour. He con- 
cluded with reminding the Academy that infusoria had, ere 
this, been found in the human blood—a fact which he considers 
one of the strongest proofs of spontaneous generation ; for how 
could infusoria get into the blood vessels, which are hermetically 
closed every where, if they had not been spontaneously generated 
therein ?” 





NortHern or Spain Rattway.—(From our Correspondent.)—The 
amouut of capital expended on this railway, the last section of 
which was opened last week, is so far in excess of the original 
estimates as to excite grave doubts as to the future of the enterprise. 
The exigencies of the Spanish Government and the interference of 
its engineers has led to this result. The total capital required thus 
far, is close upon £13,000,000 or £25,000 per mile, after deducting 
the subvention accorded by the Government. 


Mivnvrst anv Petersrignp Ramway.—The report of the South- 
Western Railway says:—* The works on the Andover and Red- 
bridge line are progressing. The requirements of the B ard of 
Trade have rendered it necessary to strengtben the permaneut way 
beyond that originally authorised by that deparment, which wiil 
involve some delay aud expense; but, notwithstanding this, the 
directors see no reason why the line should not ba ready fur open- 
ing throughout by the end of the, year. [be Petersfield and 
Midburst live is finished, and the directors hoped to have opened 
it before this for traffic. They have, however, been compelled to 
defer this for the present, having been required, as in the case of 
the Andover and Redbridge line, to make certain additions to the 
permanent way; but in the course of the present month the line 
will be again ready for inspection.” 


Sourn Devon Ratuway.—The engineer's report is as follows :— 
‘Masonry piers in lieu of the wooden piles, which were showing 
signs of decay, have been built at the Teign Caval and river Dart 
bridges. Wrought iron girders are being fixed under the flooring 
of the Ivybridge viaduct, whieh is the only viaduct remaining to be 
so renewed. Further alterations and improvements have been 
effected at the Sutton Harsour goods statiup, and wil afford iu- 
creased facilities for the working of that station. A sidiug is being 
made by the Plym River Slab and Slate Company at the Cann 
Quarry on the Tavistock Branch, aud the working of the quarry, 
which Lad be-n suspended, is now recommenced. I'he permanent 
way and works are in good order, and, where advisable, 1 am cou- 
tinuing to substitute ballast of a harder aud better quality than that 
origivally used. The rolling stock has been efficiently maiutained, 
aad is in good working order, Four of the old first-class carriages 
are beiug converted into first and second-class cumposiies, seven of 
the old second-class into third-class, and two of the old third-class into 
break vans; the same number of new first and second-class are in 
course of construction to replace those being converted. ‘I'he works 
on the Dartmouth line are being brought to a close, and it is expected 
that the line for its entire length will in a few days be opened for 
traffic. The works on the Launceston line are in a forward state, 
and those on the Moretonhamstead line are in progress.” 








LETTERS TO THE EDITOR. 


‘We do net hold ourselves responsible for the opinions of our 
Correspondents.) 





THE “TIMES” AND PATENTS. 


Sir,—In my 1: tter of last week I ventured to assert, in opposition 
to the opinion of the “great authority,” that patents ought to be 
maivtained in the interest of the public, And, in confirmation of 
this view, I instanced the fact that, owing to the protection #ffurded 
to inventors by patents, the public became - of inventions 
iu a more practicably useful form than they would otherwise, 
because of the inducement to experiment thereby encouraged, 

But it may be worth while to draw attention to avother fact 
bearing on the same point. Not only is the practical character of 
inventions improved, but the skill and usefulness of the inventor 
are also increased by patents; and this is a matter of public interest. 
Why are fellowships and scholarships founded at the Universities ? 
Not merely with the object of rewarding individuals, but witb the 
view of benefitting the community by encouraging meu to become 
qualified, by the acquisition of learning, to discharge public duties 
efficiently. And no one would think of saying that, because there 
are occasional failures, both as respects individuals aud society, 
therefore it would be advisable to abolish the whole system. 

Now, it is of great importance to the public interest that manu- 
facturers should be possessed of skill aud sagavity in di-covering 
defects, and providing remedies fur them, because this tends two 
economy of production and other conveniences, Hut men cannot 
acquire the requisite judgment and skill without time and thought. 
They cannot appreciate, with anything like accuracy, the wauts of 
society unless they have had experience in mauuiacturing articles 
for the public market. Men who go through an experience of this 
kind frequently become not only skilled in the practice of a spevial 
manufacture, but have their ingenuity geverally developed. Sach 
men are often fruitful in expedient, aud altogether useful wheh em- 
ployed on important works. And is the production of such a result 
as this a matter of no consequence to society ? 

The Jimes says :—* The instinct of economy is too strong iu man 
to require any inducement to call it into exercise. The priuciple 
of least action is a law cf morals no less than of physics. Every 
man constantly endeavours, for his own convenienve, to do bis 
work with the least labour; and the saving of labour is prompted 
by the immediate, aud not by the pro=pective, reward.” 

This argument would seem to convey the idea that a s«ving of 
labour would be more likely to result, in all cases, from the mere 
exercise of the *‘ rule of thumb,” thau from a study of the principles 
of things, and a careful application of them to practice. But L think 
the majority of your readers would say, that a | have learnt a very 
different lesson from this by their own experience. They would 
say that, in many cases, the most important saving of labour is the 
result of a study and knowledge of principles, leading to suc a 
change in practice as would never have suggested itself to the mind 
of any one who was ignorant of such principles. Then, agaiu, 
economy of production does not consist entirely in the saving of 
labour ; it very often results from the adaptation and application of 
a new material to a given purpose, and a change of this kiud may 
involve the necessity of a cousiderable amount of kuowled,e, 


The development of skill and ingenuity in inventors is undoubt- 
edly a matter of public interest, aud if patents have a tendency (as 
I contend they do) to promote such development, then, 1 submit, 
this is a reason why patents should be maiptuimed on public grounds, 

Witttam Spence, Assoc. Lust. C.K. 

8, Quality-court, Chancery-lane, W.C. 

24th August, 1864, 





THE MOMENTUM OF A STEAMER, 


Mr. Arurrton, C E., did the shipping interest a benefit by draw- 
ing up and publishing most elaburate tables to exhibit the stowage 
and engine capacity of steamers, giving their relative speed, con- 
sumption of fucl, aud space for cargo. Of course, in an abstruse 
calculation of this sort, one standard of engine aud boiler wust be 
taken for the measurement of the whole, for such au approximative 
estimate could not be ariived at to embrace boilers aud engines of 
every description indiscriminately. We want a tabul.ted work, 
after Mr, Athertou’s model, to show a steamer's tum wita and 
against tide, under various pressures of atmosphere, according to 
her tonnage and horse-power. To complete tuix, however, speed 
and displacement must likewise hold a place in the calculation. 
Why we mention this requirement may be comprehended by the 
evidence produced on the vtticial inquiry into the losses of several 
steamers, a few of which, touching this particular point, we bave 
adverted to. The Government are spending money in eudeavouri 
to find out which gun can throw a shot the furthest, aod in the 
science of steam navigation we should be glad to see « publication 
entering into this question of the momentu un of a steamer. In run- 
pivg-duwn cases the momentum of a steamer has been over and 
over again miscalculated, which is proof suffivieut that the theory 
has not received that thought which its practical application is en- 
titled to. If the master of a vessel is not capable of understanding 
that, by stopping the engines, his vessel will run on for a certain 
length by the momentum imparted, or that, by reversing them, his 
ship will be brought to a dead stop in a given time, having first 
goue ahead a probable distance, he is vot, in our estimation, fit to be 
entrusted with the care of buman life. Weadmit that it is impossible 
for a captain to learn this except by experiment, aud as owners do 
not permit their masters to experimentalise for the elucidation of 
theories, the officers of steamers require to have rules for their guidance, 
But that this is as much an owner's as a master’s question we can 
make evident in the case of the Jane against the Great Eastern. The 
Master of the Rolls, in delivering the judgment of the Judicial 
Committee of Privy Council on appeal in that cause, said :—* Their 
lordsbips do not mean to Jay down any rule, beyond that expressed 
in the regulatious themselves, as to the occasion when # steam 
vessel is bound to moderate her speed, or as to the rate which, in 
the circumstances described in the evidence, she ought not to 
exceed ; but their lordships are of opinion that it is the duty of the 
steamer to proceed unly at such a rate of speed as will euavle her, 
after discovering a vessel meeting her, tv stop aud reverse her 
engines in sullicient time to prevent any collision from taking 
place.” If a steamer is to be navigated at such a rate of speed as 
will permit her to stop and reverse her engines 1m sufficient time to 
ward off a collision, tuen it should be known what time or distance 
a steamer will run before she loses her momentum. ‘This bears on 
insurance also, for if a steamer is wrongfully navigated aud meets 
with a casualty, the ruling of the Judicial Council will be quoted. 
It might be the means of preventiug collisions if all oftivers in 
charge of steamers were acquainted with ascertaived rules as 
regards momentum. For instance, if the owuer of a steawer is 
liable for a collision on the grouud that his steamer was being 
driven in thick weather at such a rate as not to be able to aveid 
coutact with another vessel afwr the discovery of such vessel, then 
it behoves both owners and offivers of steamers tu louk at this 
liability, and the acts necessary to obviate tue same. Lhe law 
courts, avd courts of inquiry, bear wituess that the theory of a 
ship's momentum is not uuderstuud, I'he must coutradiciury aud 
untrustworthy evidence bas been given ov this pout, liom whieh 
we infer that masters and mates of merchant steamers are presumed 
to possess a knowledge to which the majurity bave uo claim. 
When suddenly placed under difficul.ues, tuey take what seems io 
their judgment, op the spur of the mimeut, the rigut course to 
adopt, and perhaps theoretical tabule may uot always stand instead 
of presence of mind; but we cannot discard theory altugether, and 
every officer who applies for a certificate for steam navigation 
ought to comprehend the spirit of his profession, and prove that he 
understands the priuciple of momentum governing accidents by 
steamers at sea, or under weigh in rivers.— Mitchell's Steam Shipping 
Journal, 
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971. WitttaAM Epwarp Gena, Wellington-street, Strand, London, “ An 
improved power loom for weaving.”—A communication from Jean Bap- 
tiste Beauv, Faubourg St. Martin, Paris.—/etition recorded 18th April, 





1864. 

1796. Tuomas Wi.son, Birmingham, “‘ Improvements in signalling on rail- 
way trains, and in securing the doors and windows of railway carriages,” 
— Petition recorded 18th April, 1864. 

3805, James Syme, Glasyow, Lanarkshire, N.B., ‘* Improvements in fire- 
arms, and in apparatus connected therewith.” — Petition recorded 19th July, 


1864. 

1820. WiLL1AM Boorn, Abbey-road, St. John’s Wood, Middlesex, ‘* An 
improved means or method of communication between the guards, 
passengers, and engine drivers of railway trains, or other public convey- 
ances to which the same may be applicable.”—Petition recorded 21st July, 


1864. 

1880. EDWARD SNELL, Saltash, Cornwall, and Grorot ALLIBON, Greenwich, 
Kent, “‘ Improvements in the construction of anchors.”—Petition recorded 
22nd July, 1864, 

1868. WILLIAM Dicey, Waltham Abbey, Essex, “An improved means of 
communication between railway guards or other attendants and pas- 
sengers in railway trains.”—Petition recorded 27th July, 1864. 

1880. Exizazeri Brimson, Frome, Somersetshire, ** Improvements in 
envelopes or covers for bottles and jars,”—Petition recorded 28th July, 


1864. 

1885. Ricuarp David SANDERS, Hatton, Warwickshire, ‘‘ An improvement 
in slide valves.” 

1858. RicuarD RepMAN and Davin Kikkwood, Birmingham, ‘‘ Improve- 
ments in breech-loading fire-armes,” 

1892. EpwAkD Brown WiLson and CHARLES DE BERGUE, Strand, West- 
minster, ** Improvements in furnaces.”—Petitions recorded 29th July, 


1864, 

1896. Henry Joun Distin, Great Newport-street, Leicester-square, 
London, ‘‘Improvements in cornets and other musical wind instru- 
ments.” 

1898."Geora@k Avaustus Huppart, Brynkir, Carnarvonshire, “An im- 
proved manufacture of covered buttons.” 

1904. Frepekick EpWARD BLACKET BEAUMONT, Dover, Kent, ‘“ Improve- 
ments in machinery for driving drifts or galleries through stone or rock.” 
— Petitions recorded 30th July, 1864, 

1906. EDMUND TATTERSALL, Grosvenor-place, Middlesex, ‘‘ Improvements 
in — communications in railway trains between passengers and 

ards, 

1908, CHARLES Eastwoop, Leeds, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for sweeping the platforms of railway stations and foot- 

ths.” 


1910. WILLIAM PEARSON and WILLIAM SMALLWOOD, Whitby, Yorkshire, 
** Improved apparatus for reefing or furlinyg sails.” 

1912. Henry ArttTwoopv, Wapping-wall, Shadwell, Middiesex, ‘ Improve- 
ments in packing and lubricating parts of steam engines and other 
machinery.” 

1913. Henry Carter, Camberwell New-road, Surrey, ‘ Improvements in 
the manufacture of green colouring matters to be used in dyeing and 
printing.” — Petitions recovded 1st August, 1864. 

1914, Henry Tuomas Davis, Camberwell, Surrey, “ Improvements in 
apparatus for affixing postage stamps and other adhesive and non- 
adhesive labels to letters and documents, and for registering or indicating 
the number of such postage stamps or labels used.” 

1916, Freperick Danity Dev, Liverpool, “ An improved apparatus for 
coating fabrics or materials with medical or other compounds, also 
applicable for ironing purposes.” 

1918. Cuarues Hocnarsanat, Newton-road, Westbourne-grove, Middlesex, 
** Improvements in extending skirts or crinolines.” 

1920. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the manufacture of glazes or enamels for potteryware.”—A 
communication from Dominique Grosjean, Cosseneu, near La Motte 
Beuvron, France.—Petitions recorded 2nd August, 1864, 

1926. Evwarp Brastkr, New Cross, Kent, ** Improvements in machinery 
for breaking, scutching, softening, washing, discharging, and separating 
fibrous materials, parts of such machinery being applicable for glazing or 
calendering woven fabrics,” 

1928. WILLIAM EpwWakD Geper, Wellington street, Strand, London, “ A 
new or improved fabric termed ‘ Foulardine.’””—A communication from 
Jean Wild and Octave Zindel, Mulhouse, France. 

1980. Percy GRAHAM BUCHANAN Westmacotr, Elswick, Newcastle-on- 
Tyne, ‘* Improvements in hydraulic cranes.” 

1982, AMOS LAWRENCE Woop, Westminster Palace Hotel, London, * Im- 
provements in sewing machines.”—-A communication from David Wood 
Green Humphrey, Chelsea, Massachusetts, U.S, 

1934. CHARLES BoLTon, Birmingham, ** lmprovements in sewing machines.” 
-- Petitions recorded 3rd August, 1864, 

1941, Francis CaUICKSHANK, Edinburgh, Midlothian, N.B.,** Improvements 
in coatings for the prevention of the fouling of the bottoms of iron and 
other ships.” 

1943, ALGERNON GutHRIE and Tuomas Tkacky, Pentonville, London, 
* Improvements in machinery for preparing cane.” 

1945. James GoTuarp and HERBERT GARLAND, Birmingham, “ Improve- 
ments in the construction of furnace bars or gratings and other apparatus 
for the removal of slag from furnaces,” 

1947. Francis THORNTON, Grosvenor-street, Camberwell, Surrey, ‘* Im- 
provements in presses for pressing and packing cotton, wool, silk, 


hay, straw, and similar substances,”—Petitions recorded 4th August, 
1864. 


1951. Joseru Heypon, Foleshill Foundry, Coventry, Warwickshire, 
* Improvements in the means and apparatus for making the moulds 
in which metals are to be cast."—Petition recorded Sth August, 1364. 

1955, WiLLIaM RowLAND TAYLor, Oxford, ‘* Improvements in casks for 
wine, spirits, beer, and other liquids, and in implements to be used 
for inserting pegs in casks, or removing shives and bungs there- 
from.” 

1959. Ricnare EpMonpson, Bank Top Mill, Blackburn, Lancashire, ‘* Im- 
provements in healds for weaving.” 

1961. Cowrsk Puiprs Cotes, Southsea, Hants, *‘ Improvements in the 
construction of ships of war.” 

1963, Nizu McHarrik, Broad-street, Mile End, Glasgow, “ Improvements 
in tveating iron plates for shipbuilding, boiler-making, and similar uses, 
and also wrought iron in other forms, to render it capable of resisting 
oxidation or destruction by sea and other water, and atmospheric and 
other corroding influences.” 

1965. Sipnxy Lesiis Cousins, Ryde-view, Osborne-rcad, Southsea, Ports- 
mouth, Hampshire, “ Improvements in the construction and propulsion 
of boats, applicable to their conveyance either on shore or afloat.”—Peti- 
tions recorded 6th August, 1864 

1067. WittiaM CoLLins and WiLLIAM Pountnry, Birmingham, “ An im- 
provement or improvements in vreech-loading tire-arms,” 

1969. WinLiAM Epwarp Grpor, Wellington-street, Strand, London, “An 
improved castor.”--A conmunication from Charles Narcisse Drevelle, 
Faubourg St. Martin, Paris. 

1971. Lutugk Youne, Bow-lane, Cheapside, London, “ Improvements in 
cocks for supplying water," 

1973. Prerke ANTOINK Joskein Dusarvin, Boulevart St. Martin, Paris, 
** Improvements in electric telegraphs.”—Petitions recorded 8th August, 
1864, 

1983. Joun Pratt, College-place, Camden Town, Middlesex, ** An im- 
proved *typograph,’ or type-writing machine, for report'ng and other 

urposes.”’ 

1985. Joun Gnice, jun., Birmingham, ** Improvements in folding carriage 
steps.” 

1987. Groner Haseirink, Southampton-buildings, Chancery -lane, London, 
**An improved spring tension regulator,”—A communication from Thomas 
Silver, New York, U.S. 

1991. Rowert Dannatt, Great Waltham, Essex, ‘* Improvements in appa- 
ratus for cultivating land.” 

1993. BROWNLOW liven Matiew, St. James's, Middlesex, ** Improvements 
in firearms and ordnance, and in cartridges.”— Petitions recorded 10th 
Augusl, 1864 

1995, JAMES RussRLL, Motherwell, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for rimming, widening, or fairing rivet holes.” 

1997. Joskru Lane, Bolton-le-Moors, Lancashire, * Certain improve- 
ments in apparatus for securing rails on the permanent way of rail- 

ays.” 


ways. 

1999. ALFRED Vincent Newton, Chancery-lane, London, ‘* Improvements 
in the manufacture of printing type."—A communication from John 
Joseph Charles Smith, Philadelphia, Pennsylvania, U.S, 

2001, RICHARD ARCHIBALD Baooman, Fleet-street, London, “ A new method 
of producing lummous placards, signals, and advertisements."—A com- 
munication trom Jean Baptiste Trouillot, Lons le Saunier, and Alexandre 
Chavet, Paris.— Petitions recorded 11th August, 1864, 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

2028. Avevstus Bryaxt Cuitps, New Oxford-street, London, “ Im- 
Pp ts in i or ploughing or cultivating land.”—A commu- 
nication from Zenas Cobb, Chicago, Illinois, U.S.—Deposited and recorded 

16th August, 1864, 








Patents on which the Stamp Duty of £50 has been Paid. 


2056. Georce Tuomas Seitsy, Smethwick, Staffordshire.—Dated 19th 
August, 1861. 

2075. Freperick Gyk, Royal Italian Opera, Covent Garden.—Dated 20th 
August, 186). 

2117. JaMEs CRANSTON, Birmingham.—Dated 24th August, 1861. 

2069. SAMUEL WuiTraker, Haverstock-hill, Middlesex, and RaLpu Av- 
GusTINE JonEs, Aylesbury, Buckinghamshire.—Dated 20th August, 
1861. 

2065, WILLIAM Firkin, Fleet-street, London.—Dated 20th August, 1861. 

2089. Joseru Margiz Murat, Rue de Malte, Paris.—Dated 21st August, 


2135. JOHN CHRISTOPHER CxSAR AzeMAR, Mark-lane, London.—Dated 
27th August, 1861. 

2193. DANIEL WARD, Beaminster, Dorsetshire.—Dated 8rd September, 
1 


861. 
2088. Marc ANTOINE FRaNcoIs MENNONS, Rue de |’Echiquier, Paris.—A 

communication.—Dated 21st August, 1861. 

2148. SamueL Consett, Park-street Works, Wellington, Shropshire.—Dated 

29th August, 1861. 

Patents on which the Stamp Duty of £100 has been Paid. 
2217. Thomas INGRAM, Bradford, Yorkshire.—Dated 20th August, 1857. 
2223. Henry CartTWriGHT, Dean Broseley, Shropshire.—Dated 21st August, 

1857. 





Notices to Proceed. 


910. FREDERICK ALEXANDER PRESTON Picou, Throgmorton-street, London, 
“Improvements in the construction of powder flasks.” 

913. Tuomas CHAMBERLAYNE, Cranbury Park, near Winchester, Hampshire, 
“Improvements in safety hooks and couplings for connecting railway 
engines and carriages, and for other similar purposes,”’ 

914. JoserH LitLiz, Manchester, ‘‘ Improvements in cocks or taps for 
measuring fixed quantities of liquids, and for registering or indicating 
the same.” 

915. MattrHew LANGTREE PETERS, Stockport, and WILLIAM Harkegs, Los- 
tock Gralam, Cheshire, “ Improvements in machinery for mowing and 
reaping.” 

918. Ataxannen Joun Fraser, Water-lane, and FREDERICK Squire, Pre- 
sident-place, Clerkenwell, London, “‘ Improvements in stamping, marking, 
and punching vamps, toecaps, and other parts of boots and shoes, and in 
the construction of apparatus for the same.”—Petilions recorded 12th 
April, 1864. 

934. James Cork, New North-street, Finsbury, London, ‘‘ Improvements in 
the construction of apparatus employed for steam ploughing, parts of 
which improvements are also applicable to portable, steam, or traction 
engines.” —Petition recorded 13th April, 1864. 

935. PETER ARMAND LECOMTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, ** Improvements in musical instruments known by the 
names of organino, angélophone, and harmonium, which improvements 
are also applicable to other similar instruments.”—A communication from 
Monsieur Pierre Dupland, Paris. 

936. JAMES BULLOUGH, Baxenden, near Accrington, Lancashire, ‘‘ Im- 
provements in looms for weaving.” 

939. FREDERICK Browert, Coventry, “‘ An improvement in hand frames for 
the manufacture of embroidered trimmings.” 

911. Henry Hieeins, Salford, Lancashire, ‘‘ Improvements in machinery 
or apparatus for cleaning cotton from seeds, and for carding such mate- 
rials.” 

942. Sampson Moore, North Foundry, Liverpool, ‘‘ Improvements applic- 
able to cranes, crab winches, overhead travelling cranes, travelling 
jennies, and other tike gear, for lifting and removing heavy bodies.” 

9438, GuiserrE ANTONIO TREMESCHINI, Schio, Venetia, ‘ Improvements in 
lamps.” —Petitions recorded 14th April, 1864. 

948. WILLIAM OVENDEN, sen., and WILLIAM OVENDEN, jun., Dover, Kent, 
** Certain hanical arrang ts to be applied to dvors and casement 
windows, to prevent slamming or clapping.” 

950. GeorGk WiGhtwick RENDEL, Newcastle-upon-Tyne, Northumberland, 
“ Improvements in the means of checking the recoil of gun carriages.” — 
Petitions recorded 15th April, 1864. 

956. ILENKY BERNOULLI BarLow, Manchester, “Certain improvements in 
the slides valves of steam engines.”—A communication from Jacob Salter, 
Moscow, Russia, 

960. ALFRED Priest and WILLIAM WooLNnoven, jun., Kingston-on- 
Thames, Surrey, ** Improvements in machinery for hoeing land.” 

961. WaLrerR Payron, Bedford-place, Commercial-road, London, ** Im- 
provements in apparatus for measuring water and other liquids.” 

962. WILLIAM Epwakp GepGe, Wellington-street, Strand, London, “ Im- 
proved apparatus for sifting or sorting cereals."—A communication from 
Louis Béréziat, jun., Passage des Petites Ecuries, Paris. 

963. Mesuaci’ Brirran Coorer, Liverpool, ** Improvements in rotatory 
engines,” 

964. Joun Ritty, Hapton, near Accrington, Lancashire, ‘* An improved 
sizing substance.” 

968. ARTHUR WILLIAM SMitu, Bermondsey, Surrey, “ Improved machinery 
for making pegs and rivets, and pegying and rivetting boots, shoes, 
and similar coverings for the feet.”— Petitions recorded léth April, 
1864. 

974. Grorex Daviss, Serle-street, Lincoln’s-inn, London, ‘‘An improved 
respiratory apparatus.” —A communication from Albert Galibert, Paris.— 
Petition recorded 18th April, 1864. 

977. Gror@k BurstauL, Cottingham, Yorkshire, ‘‘ Improvements in treat- 
ing cotton seed, to separate the cotton therefrom, and also to partially 
decorticate or remove the husk of the seed from the kernel.”—/etition 
recorded 19th April, 1864. 

982. WituiaM Gites Cooper and JAMES FLETcneR, Burnley, Lancashire, 
** Improvements in looms for weaving.” 

939. JaMes PLAISTER Harriss, Stanley Hall, Yorkshire, ‘‘ Improvements 
in projectiles.”"— Petitions recorded 2th April, 1804. 

997. WituiaM CLARK, Chancery-lane, London, ** Improvements in pens.” 
—A communication from Madame Adrien Maurin and Gustave Toiray, 
Boulevart St. Martin, Paris. 

998. Joun ApkaHaM, Birmingham, “ Improvements in machinery for 
coining.” 

1002. Joun Jones, Birmingham, “‘ Improvements in the manufacture of 
bricks, tiles, and other similar articles or forms that may be produced by 
moulding clays, earths, and other like materials, and in apparatus or 

hi tobee ployed therein.” 

1008. ALFRED LeignTon, Buckingham-street, Strand, London, ‘* Im- 
provements in the construction, manufacture, and reproduction of stamps 
and other printing surfaces in relief."—Petitions recorded 21st April, 
1864. 

1012. Grorex Davis, Serle-street, Lincoln’s-inn, London, ** Improvements 
in inhaling apparatus.”—A communication from Emile Siegle, Stuttgart, 
Wurtemberg. 

1014. Joseru Cepric Rivett, Prestolee New Mills, Farnworth, near Bolton, 
Lancashire, ‘* Improvements in lubricators.”"—Petitions recorded 22nd 
April, 1864. 

1049. THomMas SEAVILL8 TRUss, Gracechurch-street, London, ‘* Improve- 
ments in the mode of carrying knapsacks, and other articles sus- 
pended at the back by means of levers.”—Petition recorded 26th April, 
1864. 

1060, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in producing photographic pictures photogenically indelible."—A com- 
munication from Charles Raphael Maréchal, jun., and Cyprien Marie 
Tessié du Motay, Metz, France.—Petition recorded 27th April, 1864. 

1068. CHARLES HENRY PEARSON, Custom House-terrace, Victoria Docks, 
“Improvements in apparatus for felling trees, and for splitting timber.” 
— Petition recorded 28th April, 1864, 

1075. FREDERICK THOMAS ALDRIDGE and MAXWELL JULIUS JACKSON, Queen- 
street, Cheapside, London, ** Making hats perfectly grease proof.”— 
Petition recorded 29th April, 1864. 

1094. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘* An improved 
chimney or glass tor gas burners.”"—A communication from Alexandre 
Perié Price, Paris. 

1103. WituiamM Isaac Meacock, Liverpool, ‘‘ Improvements in the con- 
struction of anchors.”—A communication from Henry Scholfield, Halifax, 
Nova Scotia.— Petitions recorded 30th April, 1864. 

1155. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in protecting parts of boots and shoes."—A communication from 
Horace Miltimore Bearce, Boston, U.S.—Petition recorded 7th May, 











1864. 

1184. James Row.anp, Salisbury, Wiltshire, “ Improvements in cocks, 
taps, and valves,""—Petition recorded 10th May, 1864. 

1424. Joun Henry Jounson, Lincoln’s-inn-tields, London, ‘* Improvements 
in the construction of steam generators, applicable also tothe construction 
of condensers, the heating of water generally, and to the warming of 
buildings.”—A tion from Joseph Harrison, jun., Philadelphia, 
Pennsyivania, U.S.—Petition recorded Sth June, 1864. 

1651. Grorex FReDeRicK GRAwAM, Upper Gordon-street, Euston-square, 
and WILLIAM Payne, Everett-street, Brunswick-square, London, “ Im- 
provements in the manufacture of high-pressure cocks.”— Petition recorded 
2nd July, 184. 

1692. CHARLES Hastines CoLLeTrs, Lincoln’s-inn-fields, London, ‘* Im- 

r in hing hi Pe ication from Doctor 

Isidore Sollier and Baron Gerard Dedel, Paris.— Petition recorded Sth 








Ys 6 
1714. JONATHAN Wricut HorsFra.L, Longwood-avenue, Dublin, ‘* Improve- 
ments in the manufacture of peat, coal, or fuel.”—Petition recorded 11th 


uly, 1864. 
1750. James GiMouR, Glasgow, Lanarkshire, N.B.,“‘ Improvements in har- 











moniums and similar musical instruments, and in the mechanism or 
apparatus connected therewith.” 

1752. CuristopHgr CLAXTON, Park-road, Brompton, Middlesex, “ Im- 
provements in railway carriages.”—Petitions recorded 13th July, 1864. 
1820. WittiaM Bootu, Abbey-road, St. John’s Wood, Middlesex, ‘‘ An 
improved means or method of communication between the guards, pas- 
sengers, and engine drivers of railway trains, or other public conveyance 
° which the same may be applicable.”— Petition recorded 21st July, 

64. 

1826. Joun Hinks and Josep Lestek Hrvnks, Birmingham, ‘‘ Improve 
ments in attaching door and other knobs to spindles.”—Petition recorded 
22nd July, 1864. 

1853. Grorce Lanspown, St. Augustine-road, Camden-square, Middlesex, 
“A method of providing a direct communication between any guard 
and any passenger in a railway train,”—Petition recorded 26th July, 


1913. Henry Carrer, Camberwell New-road, Surrey, ‘‘ Improvements in 
the manufacture of green colouring matters to be used in dyeing and 
printing.” —Petition recorded 1st August, 1864. 

1933. ALEXANDER Bain Euston-road, London, ‘‘ Improved apparatus for 
drawing off liquids.”—Petition recorded 3rd August, 1864. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published during the week ending 
20th August, 1864. 

8199, 10d.; 3201, 10d. ; 3206, 8d.; 3224, 
5, Sd. ; 3240, 1s. Sd.; 3241, 23. 6d.; 3246, 
3256, 6d. ; 3257, 8d. ; » 10d. 3 3276, Sd. 3 327 3 
10d.; 3281, Is. 2d. ; 3282, 6d.; 3283, Sd. ; 4 3285, 
8d.; 3288, 4d.; 3289, 28.; 3290, 4d.; 3292, 4d.; 3293, 4d.; 3295, 4d. 
3296, 4d. ; 3297, Sd. ; 3298, 4d.; 3299, 4d. ; 3800, 4d. ; 3301, 4d. ; 3302 
4d. ; 3303, 6d. ; 2305, 8d. ; 3306, 10d.; 3307, 4d. ; 3309, 10d. 

*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
'HE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Crass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, fc. 

3288. J. Prick, Circus-street, Marylebone, ** Apparatus for oblaining motive 
power.” —Dated 29th December, 1863. 

According to this invention the inventor employs two spur wheels or 
pinions geared together to work the pump rods directly, being geared at 
intervals with teeth on such rods. The middle of the breadth of tuese 
pinions has each an entire circle of teeth, which maintains them in gear 
constantly, while on each side of the breadth occupied (about one-third) by 
such constant gearing parts the teeth are in segments, each occupying 
about a third of the periphery, the one -egment of teeth being at the 
opposite diameter to the other on the same pinion. One of these pinious is 
mounted on the driving shaft, and the other is on a shaft which simply 
carries it. These pinions are geared in such positions in relation to each 
other, and to the rack teeth on the pump rods (supposing two pump rods 
to be actuated at the one time), that, while the one segment of teeth on one 
pinion is raising the pump rod, the other segment on the same pinion is 
lowering the other pump rod; after having so acted this pinion goes out of 
year with the rods, while the other comes into gear, which pinion, rotating 
in the opposite direction, is the reverse in its action on the pump rods, 
lifting the one that had been before depressed, and depressing the other, 
In this way a reciprocating motion of the pumps is maintained by a rotating 
motion communicated to the driving shatt.—NVot proceeded with. 

52, A. J. S. Granam, Northumberland-street, Strand, London, * Commu- 
nicating or imparting motion by means of jluids or vapours ucting centri+ 
petally.”—Dated 8th January, 1864. 

This invention consists, principally, in causing any fluid or vapour enter- 
ing at the circumference of an enclosed circular vessel or chamber, to act 
centripetaily in gyrations until it escapes through apertures into a hollow 
axle passing through the centre, the latter having vanes, arms, or flanges, 
on that portion of it which is within the enclosed vessel or chamber. By 
the aforesaid action of the fluid or vapour, these vanes, arms, or flanges, 
are caused to revolve, and move the axle, with such machinery as may be 
placed in connection with it, whereby economy of power and much siim- 
plicity of construction, rapidity, and uniformity of motion and duminution 
of friction are obtainable. 

59. W. Brooks, Chancery-lane, London, ** Steam engines."—A communica- 
tion.—Dated 9th January, 1864. 

The patentee claims, First, causing the exhaust steam, air, or gas, from 
the engine to regulate the feed thereof to the said engine, by acting 
through suitable agency upon an equilibrium or other suitable valve, in 
order that the duration of the escape of steam, air, or gas, from the engine, 
may regulate the admission of steam, air, or gas, to the said engine in sub- 
stance as described. Secondly, causing the governor of the enyine, by 
acting upon the regulating apparatus described, to diminish the amouut of 
steam, air, or gas, supplied to the engine when the speed thereof increases, 
and when the speed of the engine decreases to increase the amount of steam, 
air, cr gas, supplied thereto, in substance as described. Thirdly, the 
arr t and bination of a steam engine, or engine actuated by air 
or gas, composed of two cylifders of equal or unequal capacity, connected 
together by a casting or distributing box, as described, the said casting or 
distributing box beiug mounted, and oscillating upon a fixed hollow axis, 
and the oscillations of the distributing box upon the said axis producing 

t tically the admission and escape of steam, air, or gas, to and from, 
above and below the pistons, in substance as described. 

76. J. Coates, Victoria-road, Limehouse, ‘* Slide valves for steam engines.” — 
Dated 1ith January, 1864. 

In constructing slide valves according to this invention they are arranged 
in such manner that, for the latter portion of the stroke of the piston, the 
ports leading to the two ends of the cylinder shall be both closed by the 
valve, by which means the interior of the cylinder is shut off both from the 
steam from the boiler and also from the exhaust or condenser. Whew the 
piston arrives at the end of the effective portion of its stroke, both of the 
ports commence to be uncovered, so that one end of the cylinder communi- 
cates with the steam from the boiler, and the other with the condenser or 
exhaust ; both ports then coutinue open for a portion of the return stroke 
of the piston ; they are then again nearly simultaneously closed, and re- 
main so until the piston has agaia almost arrived at the end of its stroke, 
when they both commence to open as before. 

77. H. M. NicHoLis, Southampton-street, Strand, London, “ Generating and 
applying motive power.” —Dated 12th January, 1864. 

This invention relates, principally, to where the elastic force of gaseous 
fluids generated or augmented by the application of heat is the motive 
power employed. The mode the patentee adopts of generating and apply- 
ing such motive power may be illustrated by its application in the case of 
steam ; here he generates the steam from a comparatively small quantity 
of water or other fluid, either in a boiler or directly in a cylinder fitted with 
a piston or plunger, against which piston or plunger it is allowed to act. 
This piston or plunger is caused to work steam tight in the said cylinder 
by a packing, similar in principle to that used for packing the ram of a 
hydraulic press, only metal is substituted for the leather there employed. 
Inis piston or plunger is so connected with another piston or plunzer, 
adapted to work in a similar cylinder to the first, that, if it move outwards 
from its cylinder, it will cause the second piston or plunger to move in- 
wards into its cylinder, and expel whatever it contains. This second 
cylinder is filled with oil, or other liquid, and its interior containing the oil 
or other liquid, is connected by a pipe ,with a third cylinder of smaller 
capacity, which is also fitted with a piston or plunger, which piston or 
plunger is connected with whatever machinery is to be put in motion by the 
motive power. The piston or plunger of this third cylinder is maintained 
in operation, giving motion to whatever is required to be moved by the 
engine by means of the oil or other liquid expelled from the second cylinder 
by the piston or plunger in the said second cylinder. When the pistons or 
plungers iu the first and second cylinders have completcd their stroke, 2 
communication is opened with the atwosphere, or a condenser, for the 
steam in the first cylinder to escape, when the pistons or plungers in the 
first and second cylinders return to their first position. The oil or other 
liquid is then re-supplied to the one and steam to the other, and the opera- 
tion recommences and is so continued. 


78. J. Lang, Liverpool, ‘‘ Motive power engines.” —Dated 12th January, 1864. 

This invention has for its object an improved motive power engine to be 
actuated by steam, water, or other fluid, and an improved description of 
boiler for supplying steam thereto, and a refrigerator for condensing the 
exhaust steam, which improved boiler and refrigerator are alike applicable 
to the generation and condensation of steam generally, and the improved 
refrigerator may be also used for cooling liquids. This improved engine 
consists of a hollow cylinder revolving on its axis, and which is fitted 
internally with a disc or flat cylinder or drum, which revolves eccentrically 
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in an opposite direction to the outer cylinder in which it is enclosed. This 
internal disc or flat cylinder may be of, say, two thirds of the circumference 
of the inner circumference of the outer cylinder, but in the opposite 
direction, being mounted eccentrically on a hollow shaft, so as to be in 
close contact with the circular inner surface of the outer cylinder upon 
which it travels. The outer cylinder is formed with a projection on its 
edye in which is fitted a transverse cylindrical faucet, through which works 
a sliding diaphragm or tongue piece, the inner end of which is provided 
with a circular saddle, which rests against the internal rolling cylinder, and 
is kept in position and partakes of the advancing and receding motion of 
the internal cylin’er by means of an eccentric keyed on to its own hollow 
driving shaft through an eccentric rod and cross head. The cylindrical 
piece through which the diaphragm and eccentric rod work, turns on its 
axis the required distance to p for the oscillation of the diaphragm. 
The supply and exhaust passages the patentee forms through the hollow 
axles of the inner and outer cylinders, and open out at opposite sides of the 
diaphragm within a recess formed in the inside of the projection on the side of 
the outer cylinder, and into which the saddle piece of the diaphragm recedes 
as it passes round. The improved steam generator consists of a number of pipes 
of various diameters placed horizontally one above another, and in sets parallel 
to each other, the lowest pipe of each set being cf the smallest diameter, and 
increasing as they ascend. These pipes are all formed with a box at each side, 
into which they open. These boxes (except the top and bottom ones) are 
open at the top and bottom, and are formed with flanges to attach them 
together in sets. as required, by bolts and nuts or rivets. The upper box is 
closed at the top, and the lower one at the bottom, thus forming a water 
space at each end of the several sets of pipes, by which arrangement a 
boiler may be constructed in parts, and put together in the hold of a 
vessel, without cutting the decks, as now commonly practised, and any 
part of the boiler may be moved for repair or renewal with great facility. 
Each set of pipes is d by a junction pipe ‘to a horizontal pipe or 
cylinder, which forms the steam space in the take-up of the flue. The 
several stacks of pipes are placed sufficiently apart to admit of a furnace 
being placed between them. The pipes form a truncated conical cover for 
the furnace, and the flame thereby contracts as it ascends and passes into 
the take up of the flue, in which is situated the steam space cylinders or 
pipes. After playing on these the flame escapes through the flue. In place 
0 horizontai parallel pipes described, the boiler may be made in sec 
tious, which in cross sections would resemble an inverted cone with a 
‘ireular top. Any required number of these sections are placed parallel to 
ther, and provided with furnaces in the same way as the sets of pipes 
hereinbefore described. The cylinders forming the steam space are placed 
immediately above the respective tions, but sufficiently elevated there- 
from to allow the flame to play around them. The improved refrigerator 
may consist of a square or other shaped close vessel with two bottoms, 
Above the false bottom the interior is divided by a number of partitions, so 
as to form wedge-shaped cavities, the smaller ends of which open out 
through the false bottom. The partitions forming these chambers are in 
close contact with each other at their upper edges, and do not extend to 
the top of their external casing. The steam, water, or other fluid to be 
cooled is introduced at or near the top of the outer casing into the wedge- 
shaped chambers, and passes down their interior below, the false bottom 
being cooled in its passage by contact with the surface of the condenser, a 
current of cold water being supplied within the vessel between the in- 
terstices of the wedge-shaped passages. The products of condensation are 
drawn off from the chamber formed between the bottom and false bottom 
of the apparatus. 

82. W. E. Newton, Chancery-lane, Loudon, “ Horizontal water wheels.”—. 

communication.—Dated 12th January, 1864. 

This invention relates to improvements in the construction of horizontal 
water wheels of that class in which power is designed to be obtained from 
the direct and reacting force of the water in its passage through the wheel. 

lo this end the invention consists in the employment or use of a series of 
buckets attached to the verge of the wheel, so that power is obtained from 
the direct action of the water against the buckets, and also by its reacting 
orce as it escapes through the issue s, 
86. L. E. C. Martin, Albion-street, Hyde Park, London, “ Apparatus jor 
supplying water to steam boilers.” —Dated 12th January, 1864. 

Fer the purposes of this invention, water which is to be supplied to a 
steam boiler is caused first to pass in a highly-divided state in the form of 
rain or numerous small streams into a vessel wherein are placed perforated 
shelves either in horizontal or inclined positions. Superheated steam at 
the pressure of the steam in the boiler is caused continually to enter at the 
lower part of the vessel, so as to meet and mix with the descending drops 
or strerms of water, by which the water will be highly heated, and some 
part thereof evaporated, while the impurities which would incrust and 

ettle on the boiler if the water were supplied directly to the boiler, will 
settle on the shelves. The perforated shelves are arranged so as to admit 
of their being removed from the vessel in order that the matters deposited 
therein may be removed. The steam generated by the superheated steam 
passes from the upper part of the vessel by a steam pipe into the steam 
chest of the boiler, and any impurities which might otherwise be carried 
over by the steam are arrested by meansof finely-perforated partitions across 
the steam pipe. The heated and purified water which descends to the 
bottom of the vessel passes into the boiler by a water pipe which descends 
to near the bottom of the boiler, and in which water pipe is inserted a filter. 
‘The superheated steam may be derived from any source, so long as it is 
introduced at a temperature commensurate with that in the boiler, but itis 
preferred that the superheated steam should be derived from the boiler by 
means of a steam pipe from the boiler being connected with a suitable 
superheated apparatus (either heated by the same fire as the boiler or other- 
wise) and the vessel above-described. 
96. T. Exetisn, Brompton Barracks, Chatham, “‘ Construction of motive 

power engrnes.”— Dated 13th January, 1864. 

The objects of this invention are to construct compound reciprocating 
motive power engines with greater compactness than heretofore, and to 
vbtain therefrom a direct rotary action. The improved engine may be 
actuated by steam or other motive power. When using steam the patentee 
proposes, in some cases, to apply it as in compound engines, causing the 
steam when it has expanded to a certain extent in acting on one piston to 
exert its force at a lower temperature on a piston of larger area, and thus 
to utilise the elastic force of the steam to the greatest possible extent. In 
carrying out the above objects he provides a fixed steam cylinder, and fits 
in with a piston of sufficient depth to allow of its being bored through from 
side to side to form a cylinder for a second piston to work therein at right 
angles to the larger piston. This hollow piston is divided at right angles to 
its cylindrical cavity to allow of the passage through it of a crank shaft, 
which turns in bearings provided for it at the sides of the steam cylinder, 
and is attached by its crank to the inner piston. Steam isadmitted through 
ports in the side of the outer cylinder alternately to the opposite sides of 
the innermost piston, and after acting thereon it passes to the larger piston, 
upon which it acts at a diminished pressure, and then escapes from the 
cylinder, The steam thus causes the simultaneous action of the two pistons, 
which will move at right angles to each other, and will be so timed as to 
vive the crank the required throw. By this means he is enabled to obtain 
rotary motion from reciprocating pistons without the employment of any 

ntervening mechanism, 















119. J. Gin, Edinburgh, ‘‘ Destroying momentum and restoring it in the 
opposite direction, applicable to reciprocating movements in the steam 
evgine and printing and other machinery, as well as for buffers, &c.”— 
Dated 16th January, 1864. 

This invention consists in the employment of a hollow metal cylinder 
closed at the one end, into which is fitted an air-tight movable piston, so 
that, if the piston be inserted and pressed into the cylinder, the air con- 
tained in the cylinder will be compressed until it acquires an expansive 
force equal tothe pressure applied from without, and, if this pressure be 
removed, the piston will be forced back to its original position by the ex- 
pansion of the compressed air in the cylinder.— Not proceeded with. 

122, W. BaLmrortu, and F. Rosson, Calverley, York, “ Hoisting apparatus.” 
Doted 16th January, 1864. : - / nei 


hi 


greasy fibre or yarn with which it is surrounded. Secondly, the employ- 

ment in making packing of a core of cork, surrounded with greasy fibre or 

yarn, 

150. G. T. pe Kercapo, Plessis, Vannes, Morbihau, France, “ Improve- 
ments in using the motive power of steam, compressed air, water, and 
gases.”— Dated 20th January, 1864. 

This invention consists, essentially, in directing or projecting the motive 
power, whatever it may be, ou to one or more plates, To form a clear con- 
ception of the invention, suppose a boiler filled with steam, and above it a 
sort of cup, into which the steam may be couducted by a tube and distri- 
buted alternately, and at will, by a cock or by a valve ; also suppose above 
this cup a plate—movable, but tied to this cup by reds. If the cock or 
valve be opened, the plate which is above the cup will be carried forward 
with considerable force, by the force of the steam projected upon it. Now, 
at one or two yards distance, ding to requi it, supp a second 
cup to be placed, and a second plate also above a reservoir of steam, and 
this second apparatus to have the same movement as the first, at an 
interval of time more or less long. The result will be a plate pushed 
forward, and the same plate pushed in a contrary direction by a second 
plate, that is to say, a come-and-go motion—a power which may be used by 
ordinary means for all sorts of purposes.—Not proceeded with. 

159. H. Brockuurst, Little Hampton, and J. SULLIVAN, Great Dover-street, 
Southwark, ** Pressure and vacuum gavges."—Datel 2st January, 





1864. 

The patentees claim, First, forming those tubes that are attached by one 
end to the shoe in such a manner that the whole of their curvature has an 
ascending direction, or does not exceed a semicircle, and substituting for 
that portion of the tube which in the present arrang ntd d i 
and is connected to the movement, an arm, or connecting piece or link, 
attached to the free end of the tube, and serving to communicate the 
motion of the tube to the index by means of a toothed sector or crank. 
Secondly, filling the tubes wholly or partially with cotton wick or other 
similar suitable material soaked in oil, or with oil only, in order to prevent 
the accumulation of water in the tube, and the consequent deterioration of 
the same by the freezing of such water. Thirdly, attaching the index and 
movement of the gauge to a separate plate fixed to the shoe. Fourthly, 
fixing to the casing of the gauge pins or studs, in such positions that, when 

q d to indicat 











the axle is enclosed in a box made in two parts bolted together. On the 
neck of the axle a brass rests, this fits on to the upper part of the box, but 
is able to rock endwise on the box to ensure ite bearing with an even 
pressure on the neck from end to end. To allow this rocking motion to 
take place, a transverse rib is formed in the interior of the upper part of 
the box, and this rib takes its bearing on the brass, and serves as a pivot 
for it to rock upon, The box is everywhere closed with the exception of 
the opening by which the axle enters it ; this is sufficiently large to prevent 
the axle coming in contact with the box, but a tight joint is formed by a 
leather ring held in the groove in the two parts of the box, and through 
the centre of which the axle passes. The lower part of the box contains 
the lubricating apparatus. It consists of a tray containing oil, and in this 
tray is also a frame constructed partly of wood, and carrying a large wick, 
or a mass of a suitable loose fabric; this frame with its wick is pressed 
upwards by spiral springs underneath it, so that the wick or mass of fabric 
bears against the neck of the axle, and its lower end being immersed in the 
oil it continually brings up grease to the axle. The wick or mass of fabric 
where it bears on the axle is prevented spreading vut unduly by two spring 
pieces, which bear in the axle and retain the wick or fabric on each side, 
‘The oil which drops back from the neck of the axle at its two extremities 
is received into small troughs. These troughs are perforated to let the oil 
pass, but they retain and stop back any solid impurity, unless it be very 
light or small in size. From these troughs the oil falls into a gutter placed 
all round the wick frame, and formed of a porous material ; this retains 
any remaining solid impurities, but lets clear oil pass through back into 
the oil tray to be again used. The groove in which the leather ring sur- 
rounding the axle is fitted is furnished with a passage at the bottom to 
allow any oil which accumulates in the groove to flow back. The clip 
which holds the carriage spring has a stud underneath which enters a recess 
in the top of the box. In order to shape the brasses of the bearings so as 
to reduce friction as much as possible, when the wheels are running round 
curves, the brasses are not bored to the same shape as the neck of the axle, 
but so as to permit the axle to roll somewhat within it. 


137. P. St. Groner Grae, Waterloo-place, Pall-mall,and H, Foxsys, 
Aberdeen-place, Maida-hill, “ Apparatus for propelling ships or 
vessels.” — Dated 18th January, 1864. 

This invention refers to a previous patent, dated Sth July, 1863 (No, 1691), 

e patent claim, First, combining with the toothed drums, having 





the tube is subj to the greatest pressure that it is int . 
it will come against such pins or studs, and will thereby be prevented from 
being further distended by any increase of pressure. Fifthly, providing 
in the passage, through which the tube communicates with the boiler, a 
self-acting stop cock or valve, that is closed when the pressure of the steam 
exceeds the maximum pressure that the gauge is intended to indicate. 








CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, He. 

35. W. Mains, Great George street, Westminster, ‘* Working atmospheric 

railways.”—Dated 6th January, 1864. 

This invention consists, Fir-t, in employing vacuum power obtained by 
the direct condensation of steam within fixed cylindrical chambers, or 
other formed vessels suitably disposed, for exhausting the traction tube, 
and producing thereby the requisite propelling power or atmospheric 
pressure within the same. Secondly, in the employment of the said vacuum 
in connection with fixed or stationary engines of ordinary construction, for 
giving motion to carriages or trains upon railways, as aforesaid, through 
the medium of endless ropes, chains, or otherwise, employing also, in con- 
nection therewith, an exhaust or vacuum pipe, communicating from station 
to station ; as also providing the said traction tube with a lifting longitudinal 
valve and propeller piston travelling in conjunction with the framing of 
the carriage or train through the medium of a projecting arm, in sike 
manner to the endless wire rope or chain aforesaid.—Not proceeded with. 
64. J. Coprarp, Stunley-road, Ball’s Pond, Islington, ‘* Appliances to be 

adapted to horseshoes as a substitute for what is termed roughing.” —Dated 
9th January, 1864. 

This invention consists in adapting to the fore shoes of horses pieces of 
metal of the following construction, one of the pieces being a loose roughing 
piece to dispense with the necessity of roughing horseshoes, as commonly 
practised, and the other piece of metal being intended to prevent clogging 
of the horse’s feet, in snowy weather more particularly. The following is 
an example of the means by which this invention may be carried into 
practical effect :—First, as regards the loose roughing piece above referred 
to, it consists cf a piece of metal so formed as to clip the toe part of an 
ordinary horseshoe, and carries a projecting piece of metal roughed in any 
suitable manner ; to this piece the patentee hinges or otherwise connects 
other pieces of metal, which are intended to fit against the foot of the 
horse, and are connected thereto by a strap or other fastening passed around 
the horse’s foot. And as regards the anti-clogging piece of metal above 
referred to, it consists of a flat piece of sheet metal turned up at the back 
edge, with a hole therein through which the strap, before-mentioned, 
passes, and thus holds the back part of said plate securely ou the horse's 
foot, the front part of said plate being securely held by forming a long hole 
therein, and passing the clipping part of the roughing piece before-men- 
tioned through the said hole before fixing the same round the horse’s foot, 
as above described. 

68. W. H. Bariow, Great George-street, Westminster, ‘* Pontoons.”-- Dated 
11th January, 1864. 

This invention consists in constructing | chiefly applicable to 
conveying railway trains across tidal and other rivers, in such manner as to 
be capable of varying the depth at which the pontoon floats in the water, 
so that the deck or upper surface can always be brought to the level of the 
wharves at which such pontoon would receive or discharge its load, For 
this purpose the inventor employs a large deep-sided pontoon, of a rectan- 
gular or other suitable form, divided into compartments, and he causes it to 
float at different levels by allowing water to run into it, or expelling water 
from it.—Not proceeded with. 

87. J. WuKatLey, Gliicks Strasse, Munich, “ Apparatus for propelling vessels.” 
—Dated 12th January, 1864. 

For the purposes of this invention the patentee gives motion to the pro- 
peller, whether it be a screw or paddle-wheel propeller, by apparatus 
similar to a windmill. The axis that carries the sails of the windmil! turns 
in suitable bearings, carried by a small table ur bed, which is supported at a 
suitable distance above the upper deck by legs or supports which, at their 
bottom, are carried by a double circular ring ; this ring is so supported by 
the deck that it can be turned on its centre, and the axis of the windmill so 
turned in any desired direction. The ring is, for this purpose, provided 
with cog teeth, and is supported by rollers or balls, so that it can be turned 
in like manner to a turntable. The windmill axis has upon it a break and 
a crank, which, by a connecting rod, gives motion to a shaft, which, by 
toothed wheels or otherwise. gives motion to the screw or paddle shaft. 
The connecting rod is provided with a swivel joint intermediate of its 
length, in order to allow of the axis of the windmill being turned in any 
desired direction Apparatus constructed as above described may either be 
alone employed for giving motion to the screw or paddle shaft, or it may be 
employed together with steam power, the screw or paddle shaft having 
motion so transmitted to it from the steam engine, aud from the axis 
driven by the windmill, that the screw or paddle shaft may either be dis- 
connected from the windmill and driven by the steam engine, or be discon- 
nected from the engine and driven by the windmill. The main object is to 
enable ordinary vessels to steer a course with any wind, and in steam 
vessels to save fuel without their losing time when the wind is strong 
enough to give a speed equal to their speed under steam. 

88. C. ASKEW, Churles-street, Hampstead-road, London, “ Coating or sheathing 
iron ships, iron floating batteries, graving docks, and buoys."—Dated 12th 
January, 1864. 

For the purposes of this invention when coating or sheathing an iron ship, 














This invention ists in the tion of an engine by pref 

affixed to a boiler so constructed as to require the mini of f d 

with a crab or hoist placed on the top of the boiler (when the same is hori- 

zontal), and worked by suitable gearing from the engine, and also with a 

second crab or hoist placed, by preference, on one side of the boiler and 

engine, and also worked by suitable gearing from the steam engine, the 
whole apparatus being in one compact frame. The boiler may be an ordi- 
nary cylindrical one, but the inventors prefer to apply the heat underneath 
au iron framing lined with fire bricks, and extending from one end to the 
other of the boiler, forming the furnace and the flue, the smoke being con- 
veyed away by means of an ordinary chimney placed in connection with the 
end of the flue. The iron casing, just referred to, extends to the ground, 
and notches being cut in each side, stones are placed within which bear the 

Weight of the engine and boiler, in great measure, the remainder of the 

weight being borne by the iron casing, which may thus rest on a very light 

foundation, An ordinary foundation supports the second-mentioned crane. 

—Not proceeded with. 

125.3. J. Mounrawn, St. Heliers, Jersey, “ The obtaining motive power, an 
almesphydraulic steam engine of either single or double direct action.”— 
Dated 16th January, 1864. 

f The chief characteristic of this invention is that the piston (acting directly 
against the air or water, as the case may be, which presses upon it through 
the outer end of the cylinder in which it works) is itself the immediate 
méans of motion or propulsion. In order to effect this the piston is driven 
down towards the outer end of the cylinder by the pressure of sieam, or by 
that conjointly with the external pressure of air, or the combined external 
oe of air and water.—Not proceeded with. 

32. H. Attwonp, Shadwell, London, “ Packing for stea in 

: de."—Dated 18th January, 1864 g for steam engines, pumps, 

- oye pate ntee claims, First, the interposing of an insulating materis], such 

arred twine or a veneer of cork, between a core of india-rubber and the 





the p cleans the ship’s side as if for the application of one of the 
preservative positi now ly ployed, and puts on a thick 
coating of tar, or it may be other similar material, but he @e7 gas tar. 
Over this he places thick and coarse paper saturated in oil. He uses, by 
preference, boiled oil, and tars again over the r. He attaches wood 
(commonly pine, or it may be oak or other wood of a suitable thickness) to 
the ship's side with iron or metal screws, washers being placed under the 
heads of the screws. The screws enter holes drilled and tappedin the ship’s 
side, so as to firmly fix the wood. The heads of the screws are sunk below 
the surface of the wood, and the holes are filled up over them with wooden 
plugs driven in so as to make a flush surface ; over the wood tar is again 
applied, and over that thick coarse paper, saturated with oil as before. 
The sheathing metal] is laid on over all, and nailed to the wood in the 
ordinary way as when sheathing a wooden ship. All the edges of the 
wooden planking are bevelled, and they are made to fit the one to the other 








accurately, and are made tight with red and white lead or tar. 

89. W. Weicn, Southsea, Hants, “ Apparatus for propelling, navigating, 
and governing ships and other projectile bodies."—Dated 12th January, 
1864. 

This invention cannot be described without reference to the drawings. 
118. P. Cato, Liverpool, ** Combined iron and timber ships.” —Dated 15th 

January, 1264. 

The patentee claims, First, in the construction of ships of the class | 
above named, the combination or employment of double bulb T-iron ribs | 
or frames, with- timber planks or planking secured to or maintained in | 
position with or to each other, substantially by the means set forth. 


Secondly, in the construction of ships of the class above named, the use or 

employment of bilge logs arranged substantially as described with reference 
to the drawings. 

133. C. A. Beckman, Fenchurch-street, London, “ Bearings for the axis of 

railway carriages, d-c."—A communication.— Dated 18th January, 1864. 

In railway bearings constructed according to this invention the neck of 


4 


cogs and spaces of a semicircular or other suitable form, external 
wheels, the cogs and spaces of which have the same form and pitch as those 
of the drums, such outside wheels being fixed on the same spindles with 
the drums, either on one side or on both sides of the same, Secondly, 
making the cogs of the drums to the slightest extent smaller, or the spaces 
to the slightest extent larger, than those of the outside gearing, maintain- 
ing, however, the same pitch and similarity of configuration, so as to 
relieve the drums entirely from contact with each other, sad yet to make 
them work correctly together. Thirdly, making the cogs of the drums 
somewhat smaller, or the spaces somewhat larger, than those of the outside 
gearing, maintaining, however, the same pitch and similarity of configura- 
tion, and coating the cogs or spaces, or both the cogs and spaces, of the 
drums, either entirely or partially, to such an extent with any suitable 
material, such as india-rubber, or Spence’s sheathing composition, as to 
make them come in contact, but not to press upon each other, when 
caused to revolve by the outside gearing. Fourthly, making the cogs 
of the one drum of any arbitrary size and pitch different from those of 
the outside gearing, and so forming the cogs of the other drum that they 
shall, in all positions while in gear, be in contact with, or move closely along 
the cogs of, the other drum, while the velocity ratio of the pitch circles of 
the two drums, due to the form of their cogs, is always the same as that of 
the pitch circles of the outside gearing, also either relieving such cogs of all 
actual contact, or reducing them somewhat in size, and coating them with 
suitable materials. 

140. G. Jenner, Stafford, Sun blinds for railway and other carriage win- 

dows.” — Dated 19th January, 1864. 

This invention consists in fitting the roller of the blind with a band, cord, 
or chain at each end, and passing either over a sheave attached to the 
roller at each end, or over the roller without the sheaves, and under a 
pulley fixed on each side, and below the level of the bottom rod of the blind 
when drawn down to its fullest extent. The band, cord, or chain, is 
attached to the bottom rod on each side, so that, by pressing the bottom rod 
either up or down, the motion is conveyed to the roller, through which the 
blind becomes self-winding, and will remain stationary at any height 
required. The sheaves at each end of the roller may have studs or pins 
inserted in the barrel at equal distances, to form a sprocket wheel, and the 
bands, cords, or chains, have corresponding holes to lock on the studs or 
pins inserted in the wheel, to prevent their slipping. 





Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 


65. J. Wenster, Bradford, Yorkshire, “ Looms for weaving.”—Dated 1ith 
January, 1864. 

This invention relates to means of forming the selvedges or edges of the 
fabric when weaving two or more pieces of fabrics side by side in the same 
loom, and the improvements consist in the application of instruments 
which are actuated by the movement of the loom to cut the weft thread or 
threads betwixt the two fabrics, and to draw or push the ends into the next 
shed, one end into each piece respectively, consequently forming a loop of 
each thread of weft around the edging threads of the warp, each of the 
ends being turned into and secured in the fabric. To the breast beam or 
other convenient part of the loom the inventor attaches a bracket projecting 
to and betwixt each of the intended two or more pieces, carrying a knife or 
a cutting instrument, adjustable to the cloth, or to that part of the warp 
where the weft is beat up to; also carrying a pair of hookers, which pass 
betwixt some of the warp threads, after the new shed is opened, and take 
hoid on the shoot of weft at each side of the knife, which is thereby cut ; 
the hooks, returning to the original position, draw or push the ends of the 
weft into the shed, and which is then secured at the next shoot and beat up 
of the weft.— Not proceeded with. 

67. W. E. Gener, Wellingtow-street, Strand, London, * Lace-making 
machines.” —A communiwation.— Dated 11th January, 1864, 
This invention cannot be described without reference to the drawings. 


73. J. and J. Cunaa, and J. Rowiny, Huddersjield, ** Apparatus for 
pressing, measuring, and rolling textile fabrics.”—Dated 11th January, 
1864. 

This invention relates, especially, to those goods called fancy cloths. 
Instead of the usual method of folding the goods in press papers, and 
giving the necessary pressure in a hydraulic or other press, the inventors 
pass them between squeezing or pressing rollers, winding them on another 
roller or bar, giving the necessary pressure by a lever and weight, screw, or 
other mechanical contrivance. And in order that the goods may be 
measured at the same time that they are so pressed and rolled, they con- 
nect, by means of gearing, one of the said rollers with an indicator or dial- 
plate and pointer, so as to indicate the length of cloth that has passed 
through the rollers. They also use a roller or lapping bar to take up the 
goods after they have been so operated upon, which lapping bar is driven 
by friction gearing and strap from the squeezing or pressing rollers.— Not 
proceeded with. 

80. W. Cuark, Chancery-lane, London, “* Means of obtaining or preparing 
fibrous material from vegetable matters."—A communication.—Dated 
12th January, 1804. 

This invention consists, First, in subjecting all kinds of stalks or branches, 
whether green or dry, to a boiling process in slightly acidulated water, for 
the purpose of more easily detaching the bark or skin, which is effected by 
beating or friction in plenty of water, Secondly, in dissolving the glutinous 
matters by a second boiling with the aid of a caustic solution, so as to com- 
plete the disaggregation of the ligneous fibres therefrom. Lastly, in heating 
these fibres with the addition of soap, in order, at the same time that it 
strengthens them, to impart the requisite softness and brilliancy when 
dried.—Not proceeded with. 

84. C. Litrie, Bradford, Yorkshire, ** Apparatus employed in wearing.”"— 
Dated 12th January, 1864. 

This invention relates, First, to means for giving motion to rotary shuttle 
boxes. The series of boxes is capable of revolving in either direction, as 
operated by either of a pair of catches, which are attached to, and so as to 
turn on, pins or studs carried by a frame operated upon by an eccentric on the 
crank shaft. This frame may form part of a vibrating lever, or it may 
simply slide to and fro. The frame is formed to embrace the eccentric, so 
as to be moved thereby, and at the same time, by one of the sides of it 
being held to the eccentric by spring pressure, yielding is permitted in the 
event of an undue obstruction holding the boxes from turning at the proper 
time. The eccentric is keyed on the crank shaft by preference with the 
full side in the same direction as the crank, so that when the going part is 
moving from the crank, the eccentric is moving much more slowly in the same 
direction, and the excess of speed of the former over the eccentric will cause the 
catch for the time in connection with the box to turn it very easily. The selec- 
tion of the catches for the order or direction of turning is by a Jacquard or 
pattern surface. This part of the invention also relates to an improved 
skipping motion for circular boxes. Secondly, to a system of balancing the 
reciprocating parts of looms, viz:—the going part and swords and crank 
arms, by placing counterbalancing weights on the fly wheel pulleys and 
cranks, thereby rendering the working of the looms more easy, and 
allowing them to be wrought at a greatly increased speed, at the same time 
obviating to a great extent the vibration caused by working looms in the 
upper floors of factories and other buildings.— Not proceeded with, 

103. J. ConneLL, Nottingham, “ Or ting elastic fabrics."—Dated 4th 
January, 136A. : 

This invention consists in applying or using the Jacquard to make the 
design ; the elastic is worked with the Jacquard so as to be covered by the 
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other threads, and any number of shuttles or colours can be used. To make 
the patiern doub!e side cards are used, on whch the designs are draughted 
and punched, which cards are worked with the Jacquard. The inventor 
binds the material top and bottom, which imparts to it the required spring. 
—WNot proceeded with. 





Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

114. J. Howarp, E. T. Bousrieip, and J, Pinxzy, Bedjord, “ Engines and 
machinery Jfov tiling land by steam pouwer.”—Dated 1ith January, 
1864. 

This invention cannot be described without reference to the drawings. 
124. E. Wee, Aston, neov Birmingham, “* Machine for cutting chaff, roots, 

or wgetables.”— Dated léth January, 184. 

This invention cannot be described without reference to the drawings. 

145. L. J. Conen, Clitton-gardens, Maida-hill, London, ‘* Apparatus for 
cultivating.”"—A communcation.— Dated th January, 1864. 

This invention consists of an apparatus Compored of one, two, or more 
prongs, tines, teeth, blades, cutters, or arms, to which rotary motion is com- 
municated. These are constructed in most cases with flattened, sharpened, 
or cutting edges. They are formed or fixed ona vertical axis,cron an 
axis inclined from the vertical, aud are thereby caused to revolve for the 
purpose of cuitivating the soil. 





Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §e. 
62. J. P. Cutver ond R. B Jarvis, Craven-street, Strand, London,“ Roller 
blinds."— Dated 9th January, 1864. 

The inventors, in carrying out this invention, provide the end of the 
roller with a flanged pulley or whee!, beyond which a ratchet wheel is 
fixed ; the roller being et in suitabie pendant bearings ; over the ratchet 
whee) they a just a lever pawl, working loosely on a stud or projection from 
the pendant bearing, the pawl or catch of the lever extending backwards 
and downwards into the teeth of the ratchet. The lever or front end of 
the; aw! is suppiied with a smal! grooved roller, over which the cord passes, 
and thence extends over the flang:d pulley or reel to which it is attached, 
The action of this arrangement is as follows :—Assuming the blind to be 
rolled up, and it is desired to lower the same, the cord is to be so slightly 
pulled or drawn as only to disengage tie pawl from the ratchet wheel; by 
the de-cent of the lever or front end of the pawl lever the weight of the 
blind will then be sufficient to unroll itself, the cord being allowed to slip 
thro: gh the firgers of the operator during the descent ; but at any required 
time when it is desired to stop or retard the motion of the blind it is 
merely necrssury to release the cord, when the weight of the pawl (being 
heavier than the lever end thereof) will cause it to fall and catch into one 
of the tecth of the ratchet wheel. During the descent of the blind the 
cord will, of course, have become wound upon the flavged reel, and thus, 
when it is de-ired to raise the blind, it is only necessary to pull 
the cord, and the direction of the roller will be reversed.— Not proceeded 
with, 

74. 8. Wooir, Fevrybridge, Yorkshire, * Packing china and earthenware Jor 
Siring.”— Dated Lith January, 1ds64. 

In carrying out this invention the inventor provides a series of annular 
supports, so constructed that they will admit of being piled one upon the 
other, and yet leave syace between them to receive plate, di-h, or other 
article intended to be packed for firing without touching such article. In 
the upper face of such anuular support recesses are made toe receive a set 
of spurs, by which the plate or dish to be fired is supported face upwards, 
Over the dish or plate thus laid asecond annular sup; ort is placed, its con- 
struction allowing of it resting over the annular support below ; on this, 
in like manner, spurs are placed, to receive a second dish or plate, and over 
this again is laid a third annular support. In this way, therefore, a pile of 
china or earthenware is raised equal to the capacity of the s«gygur, each 
piece being supported in place without the upper or main surtace of the 
piece being touched by the spurs, and occupying litte if any wore +pace 
(which is a matter of great importance) than if packed in the common 
manner,—Not proceeded with. 

128. E. B. Witson, Strand, London, “ Fire places."—Dated \6th January, 
64 


1864. 

This invention relates to the construction of fireplaces or stoves, and to 
the alteration of existing fireplaces or stoves, so as to combine the 
effect of a closed stove with that of an open fire. For th s purpose the 
paten'ce closes the bottom grate, and he introduces between the front bars 
and the back of the fireplace a diaphragm, extending upwards to meet the 
upper part of the front of the stove, so as to divide the fireplace into a tront, or 
combustion chamber, and a back chamber or flue. He makes this diephraym 
fluted in front, and in the fluted hollows he perforates numerous holes, 
chiefly near the bottom, and he sometimes }¢rforates the sides of the grates, 
such perforations leading into the chimney ; or be leases a space between 
the diaphragm and the bottom cf the fireplace. Or in place of having the 
diaphragm fluted, it may he flat, or have a plane surface. and a s cond 
plate may be fitted therew, leaving a space betwren the additional plate 
and the front ot the diaphregm., When a fire is lighted in front of the 
diaphragm, the gaseous products of combustion are caused, by the chimney 
draught, to pass through the holes or open :pace into the flue behind the 
diaphravm, the fluted hollows in the front of the diaphregm forming 
channels for their passage. He prefers to make the back of the flue 
inclined forwards, so as to project the heated products of combustion 
against the back of the diaph.agm. He prefers to have a damper or valve 
in the flue to regulate the draught, and he soo etimes makes an openmne, 
governed by a veive or damper, from the u; per part of the combustion 
chan ber into the flue, +o as to permit the escape into the chimney of such 
sm: ke or gases ex do not pass off by the holes in the diaphragm, or the 
space | etwixt it and the bot'om 
188, 8S. Wynn, Marparet-str eet, Wilington-square, London, “ Hanging wine 

dow sashes "—Lated teth Jenuary, lee. 

This invention cannot be described without reference to the drawings. 


CLass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War or for Defence, Gun Carriages, Jc. 
55. J. F. Buanp, Belfast, Treland, ** Supporting targets and protecting 
the platforms thereof from injury.”- Dated ttn January, 1864. 

Upou she surface of »n ordinery target platform the inventor arranges 
two or more brackets of metal, or other suitable material, placed at ac n- 
venient distence from each other, but similarly situated im relation to the 
position of the target. These brackets are furnis) ed at their base with one 
Or more tongues, by weans of which, and by the aid of rivetted bolts, 
screws, and nuts, or other desirable fastenings, they may be firmly tied to 
the platform. ‘The toy of the brackets is furnished with a broad groove or 
notch, upon or in which the lower ledge of the target is intended to rest ; 
and the brackets may also be furnished with a vertical tongue or fixed 
bolt, which, by entering a corresponding groove or sk tin the ledge of the 
target, renders the same less hable to slip or alter its position, The target 
may, by these means, be raised from the platform, so as to leave space 
between the bottom edge of the target and the platform. He proposes 
also to cover the platform with a superstratum of soil or clay, to preserve 
it from injury or destruction by shot.—Not proceeded with. 

85. G. Asn, Great Mariborough-street, London, “ Manufacture of guns 
connon &e.""— Dated 1.th Jonuary, 1564. 

This invention re‘ates to fuerming cellular rings for the p irpose of sur- 
rounding and strengthening tubes used for making guns, cannon, and such 
like orduance, whereby extreme lightness is obtained with great st: ength. 
The inventor casts cellular rings iv steel and other metals ov their alloys, 
having ribs formed in them both longitudinally and transversely ; the faces 
of the rings are closed by a disc of metal, let into them or cast in the 
solid. Having turned the feces he bores the intcrnal diameter a degree 
smalier than the outer diameter of the tube which forms the barrel of the 
gun. Rings so prepared are then, with a lubricant of paphthaliue or other 
oil, separately forced over the tube by a hydraulic machine, until it is 
entirely covered. The mass is then put into a suitable lathe, to be 
turned flush ard smooth. These cellular rings will vary in their outer 
diameter from the breech to the moath of the gun.—Not proceeded with 
94. G. WILKINS, Birmingham, ‘ Construction of breech-lording guns and 

rifles."— Dated 13th Januwury, 1804. 

The breech picce cr loading chamber of fire-arms constructed in accor- 
dance with this invention is attached to the barrel in the usual manner, a 
groove being formed on the top «f the chamber, and a slide fitted therein, 
such slide having a plug fitting the bore attached to it. The said slide is 
hinged to the lever or cover wo the chamber. On the under side of the 
leve: or cover another plug is fitted to fill up the space between the first- 
mentioned piugand the breech. At the end of the breech a spring is placed, 
80 as to enguge a catch, which is formed on the under side of the extremity 
of the lev: r or cover 1o the chamber when the acti: n is closed, thus keeping 
the loading chamber perfectly gas tight during discharge. A coiled spring, 
or other spring possessing analogeus properties, and formed either of metal 
or oth: r suitable elastic material or materiats, is fitted at the back of the 
rear or secondary plug before mentioned, for the purpose of diminishing 
the recoil of the piece during di-charge, 

96. G. W. Hart, Southsea, “ Ryle target and signalling apparatus.”— Dated 
13th January, 1264, 
In performing this invention the 
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the back he encloses with iron shutters or doors so as to give axis to the 
working paris when required. He mukes the front of the target (instead of 
being in one or two pieces, as usual), in separate pieces nearly square, vary- 
ing in size from 13in. to 8in. ; these slates he attaches to hooks at the back 
of the plates, and suspen:is the said plates by the said books upon iron rods 
which run from side to side of the said target and he causes them to incline 
outward at bottom by attaching a sufficient counterpoise to each plate, or to 
levers acting on such plate, so that the whole number of plates when so sus- 
pended from the aforesaid rods have the appearance of a Venetian blind, ora 
set of louvre boards, the bottom edge of the top row of plates projecting over 
the top edge of the row next beneath them ; and asafurther improvement, to 
prevent bullets from striking on the space between any two adjoining plates 
in the same now, he causes the plates in each row to be set alternately in 
advance and behind each other, so that each alternate plate shall overlap 
and cover the edges of the plates on either side of it. and so prevent any 
bul et entering or striking on edges of any two adjoining plates. The 
mechanism attached to the front plates he ni. kes as follows :—He attaches 
at the back of each plate a bent lever with one end of the same in such 
position that, when the plate in front of it is struck by the bu'letan¢ driven 
back, it shall strike one end of the said lever, aud the Jever being bent at 
an angle the other end is raised or lowered, aud by means of 
such raising or lowering, and by means of a rod attached thereto, 
suitable triggers or ¢etents are released, allowing a weight or 
weights to descend, and by the descent of such weight or weights suitable 
signals are elevated or made to revolve, carrying the information required, 
viz., the direction of the shot, and its approximate distance from the centre 
of the target. The signals he constructs of one or more discs and two arms ; 
the arms are elevated by the descent of the weights to different degrees of 
elevation, which are adjustable, and the discs are also turned by the falling 
of the weights, or by their own gravity, These are so connected that each 
plate in the target face when struck by the bullet acts upon the detents or 
trigeers before described. and allows one or more weights to descend, and 
by their descent hoist the proper arm, or revolve the disc or discs, which 
form the signal proper to such plate struck. In the above signals the arms 
are made to show the direction of the ball ; thus, a right arm shows that a 
shot was to the right of the target, and the ele vatien of the arm corresponds 
with the height of the ball whether high or low; the left arm in ike manner 
and the discs are intended to show the quality of the shot or approximate 
distauce from the centre: thus, in a large target in which there may be 
three concentric rings or squares, the arms alone would show the outer- 
most plate, the next smaller square or circle would be shown by the arms 
and ove disc, the secund ner square or circle by two discs and the arms, 
and the bull’s eye, or centre, by the two discs alone, and the number of rings 
or squares can be increased at pleasure by increasing the number of discs 
hoisted at the same time. When a shot has been fired and a signal raised, 
it remains up untii a wire, passing from a lever a at cons enient part of the 
ground to the target, by rotating a wheel or pulling a lever, rai-es to their 
original places those plates which have fallen on being liberated bv the 
blow, and on the weight being so removed from tbe signals they fall of 
their own gravity, and the discs are revolved so as to present ouly their 
edges to vicw, and thus become nearly invisible at a distance. 

93. J F. BuAND, Dorset-square, Regent's Park, London, * Targets and dumny 

taryets,”— Dated 13th January 1364. 

These improvements, as far as they relate to targets, consist in con- 
structing the same with rai-ed concentric rings, which need not necessarily 
be coloured, the objcet and intention being to prevent the spreading of the 
marks made on the target by the splashing of the shot after it has struck 
the same.— Not proceeded with. 

108. J. THompson, Bilston, “‘ Manufacture of tubes and barrels for flre-arins 
ond ordnance.” — Dated 14th January, 1864. 

This invention has reterence to a previous patent of the inventor. By 
the present invention he removes the block or billet of steel or other metal 
punched through the centre upon a mandril to a tilt or forge hammer, 
under which the billet is drawn out or produced, and an enlargement or 
fullness of metal is formed upon the parts whe'e the solid lump or lumps are 
ultimately to be rolled on, thus easing the rolling process and st ffening the 
metal. The tilt or forge hammer fitted with the puch and die may be 
«mployed to punch the block in the first instance if preferred. He then 
takes the billet drown out under the tilt toa hydraulic or other press of 
tuitable description, furnished with a tool or punch upon the plunger and 
a die upon the bed, with guide apparatus similar to that in the specification 
of the in ventor’s former patent for impro tsin inery for , hing 
metale, and placing the block or billet as it comes from the tilt hammer ina 
position reversed to that in which the hole was formed by the punch upon 
the steam hammer, the punch upon the press, which is somewhat larger in 
diameter than the oxe upon the hammer, enlarves and regulates the bore ; 
and as the punches require to be rather tapered in form, this plan of 
wo: king the bore from the ends equa'ises the thickness of metal. A press 
thus constructed may also be employed, if preferred, for the origina: for- 
mation of the bore, or a stamp of sufficient power fitted with the tool and 
bed already described may be used for the same operations. The next part 
of the invention refers to a method of effecting a considerable saving of 
labour in machinery, in forming the breech or solid lump or lumps, part or 
parts of a tube or barrel. This he also accomplishes by me-ns of a stamp 
fitted with dies of the requisite shape to produce the form ultimately 
required for the breech or solid lump.—Not proceed: d with. 

150. H. A, Bonnevinir, Paris, ‘* Adjusting deggers to revolrers and other 
pitols.”— A communication.— Dated 18th January, 1264. 

This invention caunot be described without refercnce to the drawings.— 
Not proceeded with. 

139. J. Tuompson, Bilston, Stagord, “ Fire-arms and ordnance.”— Dated 19th 
January, 184. 

This invention consists in taking a bloom or block of iron, steel, or other 
mets! of the desired size for the purpose required, either for fire-arms cr 
ordnance ; this piece of iron, stecl, or other metal, the patentee ; laces by 
preference in a heated state in a suitable machine, fitteu with a punch or 
punches so arranged that a blow, or a repeat or succeston of blows, may 
be rapidly given or imparted to the metal under operation by such punch 
or punches, whether ta;er or otherwise, the action of such punch or 
punches being directed to the displacement of the metal from the centre, 
and forcing it radially into or partially through the body «f the said bloom 
or block, wiich bloom or block he pur; oses contining on the outside in an 
adjustaile die or support while the operation of punching, piercing, or 
perforating is being performed, If not completed at one beat, it may be 
reheated and reversed, and the operation continued according to the depth 
or size of the block of meta! on which he des res to operate; and in cases 
where the hole is not required through the block, as for in-tance, in muzzle- 
loading firearms or ordn+nce, he purposes using one punch only, and 
punching the hole toa required depth. From this condition, say for a 
gun barrel he takes the block so punched through, and p aces it under a 
suitable press, or other mechanical equivalent, arranged for foreing through 
it a suitable ciearing punch ; or, if necessary, he may employ for this pur- 
pose two punches acting in contrary directions, for rezulating the size and 
clearing the hole, in which condition it will be ready for r heating, and 
being placed on a mandril for the purpose of b ing hammered or swaged, 
which will have the ¢ffect of elongating, st ff ning, consolidating, and 
otherwise improving the quaity of the metal; and, while under this 
operation, any part, as for mstance, the solid bre ch ends of gun barrels, 
muy be provided for by leaving a knob, lump, or part of the block, or what 
muy now be termed a mould, introduced by the block «r mould not being 
hammered in the part desired to be left large ; or such desired enlarged part 
may be shaped in a swage or die of the icquired size for that purpose. 
From this stage he further proceees to reduce the block or mould, \. hether 
fora gun barrel, ordnance, or other fire-arm, to the required shape and 
length by passing the same through or between suiiably grooved roils (the 
said grooves being of the nece-sary form). by progre-sive gradation to 
reduce and impart to the gun barre: or ordnance the form required. In 
the specitication of a patent granted to the patentee on the 24th April, 1863 
(No 1023) he has described un arrangement of rells with suiken recesses 
aud regulating stops, constructed fur giving form to the breech ends of gun 
barrels, so as to leave them with what are technically termed “ solid 
lumps ” at that part. 

141. D. A. Burr, Washington, U.S., ‘ Cannon.”"—A communication.—Dated 
eth January, 1864. 
This invention cannot be described without reference to the drawings. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical dnstru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


121. W.C. Roerrs, Birmingham, ‘‘ Gas lamps.”— Dated 16th January, 1864. 
This invention consists in the improvements in certain gas lamps, whereby 
the sliding motion of the globe or glass, or the part carrying the globe or 
glass, is made steadier, and the chains in part dispensed with, or more or 
less concealed. 
134. W. H. Manns, Hart street, Mark-lane, London, ‘* Musical instruments.” 
— Dated 18th January, 18t4. 

This invention consists in so arranging the communication between the 
keys and the strings, or tubes, or parts, that produce the sounds that, by 
striking that key, an octave, or it may be other chord, wll be sounded. For 
this purpose, in pianos, the patentee prefers to so arrange the strings that 
one key will strike at the same time two stri: gs in uniso», and one or two 
other strings placed close to such unisows, the additional string or 
s'rings being an octave or two octaves higher or lower, or it may be other 
chords. Other stringed musica! instruments may Le similarly constructed. 
With reference to organs and other wind instruments it may suffice to put 
the octaves in communication with the pedal or finger key, or additional 
pipes or means to produce the additional notes or octaves may be employed 
and operated simultaneously by the same pedal or key, as described with re- 
ference to pianos. 








146. J. H. Jounson, Lincoin's-inn-jielis, London, ‘* Attachment for lamps 
or gas burners.” —A communication. — Dated 19th January, 1864 

This invention relates to lamp attachments for supperting vessels and 
other articles over the 1-:mp flame to be heated for cooking and ether pur- 
poses, and con i-ts in the combination of a support for sustaining vessels or 
other articles to be heated with a standard rod and adjustable clamp, which 
will admit of the apparatus heing attached to any convenient part of a lamp 
or gas burner, and shall, when so attached, hold the vessel or article in a 
position immediately over the flame. ‘Ihe standard rod is, in some cass, 
made telescopic, or otherwise adju-table in length or height.—Not proceeded 
162. M. Henry, Fleet-street. London, “Organs and other musical instru- 

ments.” - A conmunication.— Dated 21st January, 1864. 

This invention re ates to apparatr's which theinventore I's © cartonium,” 
and which is intended for putting portions of musical instruments in 
action. It is especially applicable to organs, harmoninms, «nd the like. 
One or more perforated cards or similar material, somewhat resembling the 
cards of a Jacquard, are introduced into the instrament and caused to 
move, and as they move they act on pipes, reeds, strings, toothed t lites, 
harmonica plates, and other sounding er sonorous parts of the ins'ruments, 
thus constituting what may be c»lled mechanical musical instruments, 
The perforations are longer or shorter, according to the value of the note, 
The portions of the ‘‘ cartonium” which work the cards may be in connec- 
tion with the keys in keyed instruments, or with other appliances on which 
the performer acts.—Not proceeded with. 

164. J. T. Hawn, Liverpool, ‘Combined lant-ra and lamp fer burning 
petroleum and other like hydrocarbon fluids.” — Dated 2\st January, 1-64. 

This lantern may have any desired external form, and be made of any 
suitable material, say with the sides of glass and the top and bottom «f 
metal ; but it must be provided with openines or | erforations of compara- 
tively small size, to admit fresh air and allow escape of the products of 
combusticn, The a'r ingress apertures can most conveniently be formed in 
the bottom of the lantern, and the egress in the top thereof, and the ‘atter 
can advantageously be obtained ty the use of wire ganze with. say, not 
less than 144 openings in the area of a superficial inch; or, several l»y: rs of 
wire gauze or perforated metal, the one over the other, may be us d. The 
lamp, which is preferably capai-le of being removed from the lantern, has 
one, two, or more oil contan ers communicating with a burner or burners 
of any suitable kind for burning petroleum, the burner or burners being 
provided each with a glass chimney termivating inside the wire ganze or 
egress openings above mentioned. Both the ojl container or containers, 
aud the burner or burners, rest on a bottom plate fitting tightly in or to the 
bottom or sides of the lantern to prevent the lamp from moving out of its 
place, and this plate when uncovered is also perforated or provided with 
openings, To ensure a supply of fresh air capable of mainiaining proper 
combustion he sometimes carries air sopply tubes from the lamp bett +m 
plate upwards close to the air distributor of the burner, and the-e tubes he 
covers at their upper termination with wire gauze or perfor: metal. 
Upenings in the bottom of the lantern are made to admit the 









Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Dottery, Cements, Paint, Paper, Manures, §c. 


56. P. Mc Laurin, Glasgow, “ Drving paper, pasteboord, and similar or 
textile jubrees.”’— Dated 8th January, 1864 

The paten:‘ce claims, First, the general arrangement and construction of 
machinery, apparatus, or means for drying paper, pasteboard, and other 
similar fabrics, Secondly, the impeliing or drawing of currents of air or 
gas into the chambers for drying or desiccating japer, pa teboard, or other 
similar fabrics. Thirdly, the forcing of currents of heated or cold air or 
gas into the cylinders of paper or pasteboard drying  achines, and ciusing 
them to be emitted against the under surface of the paper or pasteboard for 
the purpo-e of drying the same. 

58. B. Samvueuson, Banbury, * Suelting iron cres.”"—Dated 9h January, 
864. 

The patentee claims, First, conveying heat to the blast (to be used in 
furnaces for smelling iron ores) by two successive stages in a: parati so 
di-tinct that the second or superheating apparatus may be repaired without 
interfering with the primary apparatus cr steve, Secondly, providing a 
channel or channels from the apparatus in which the dlast attains a lower 
degree of heat only direct to the furnace (by prefere.ce th ough the 
ordinary tuyeres), so that the blast may avoid the superheating apparatus 
when under repair or otherwise out of use. 

63. W. C. Beatson, Rotherham, Yorkshire, “* Furnaces enployed in the maru- 
Jacture of certain descriptions of glass.” — Dated: th January, 1 +4, 

This invention relates to the manufacture of boit.e grass, c own glass, 
sheet and plate glass. According to this invention, instead of em, Joyir g, 
as is usual, a furnace containing “ pots” in which the materials are placed 
for melting, the furnace being arranged in such a wanner as to cause the 
heat and products of combustion to circulate around and over such po's, 
the inventor dispenses with the ordinery pots and constructs in the furnace 
a tank or chamber in fire-brick sla's or blocks, This tank or chamber is 
made of a size to contain 'he quantity of maverials required to be heated at 
one operation. ‘The fire-grae is arranged at the sive of the tank or 
chamber, in such manner that the flime does 1.o* circul te around the tank 
or chamber, but the tank or chamber is arched over, and the flame and 
heut pass up one side of the ta.k or chamber which, however, is protected 
from the bea‘), and then over ‘he top end very near to the surfvce Oo the 
giass material in the tank or chamber, Ou the side of the tank or chamber 
opposite that on which the fire is placed are the working holes, «id by these 
the products of combustion escape.—Noet proceeded with. 

66. J. Gistons, Lawn Villas, South Lawl th, ** Venufacturing a con p sition 
which will render railuay and all other tarpaulins, rk cloths, wagon 
€ vers, gig, Omni us, ond all other curriaie aprons ant cov ra, whether 
composed of convus, lather, or othr mat rin: perfectly waterp: oof, and 
non-conbustible.’—Lated Ith Junuary, 184. 

In wanufacturing this com) o-ition the inventor takes whiting, pipe cay, 
or other argillaceous earth, thoroughly dried and divested of grit, and then 
adds oxides of lead and zine together with a solution of ¢ pal, caou chouc, 
avd other gums im vegetable oil. He then adds tees’ wax, palm oil, tailow, 
lard, or any other similarly shagmous matter, 'ogether with lamp black, erany 
other colour that may ve req ired for the purpose of tinting the eompo-ition. 
Hethen grinds and incor; orates the whole of the materials together ina mill, 
such as is used in grinding ordinary paints and colours. Durng the process 
of admixture the several ingredients should be well stirred together. The 
proportions will necessarily be vatied accurdiny to the purposes for which 























the composition is to be emplvyed.—Not proceeded with. 
101. W. J. Murrny, Cork, *‘ Ste. brewing copper.”—Dated 14th January, 
164. 
This improved vessel combines the cleanliness and freedom from acidity 
of the old fire copper, with the advantages and safety of the steam boiling 
“back,” without its tendency to decay and to hold acid, Copper bas bern 


heretofore used for brewing ve-se's only, in two ways, the first teing the fire 
copper, Which, being ma ie entirely of copper, Was vecessarily very heavy, 
and, consequently, expensive ; and in the secona (for steam brewing), the 
sheet copper was nailed or fastened to the bottom and sides of the interior 
of wooden vessels ; but a great objce'ion io this plan was, that the unm qual 
expansion of the copper aid the wood under the influence of heat had a 
tendency to draw the nails out of the wood. The impr vid steam brewing 
copper which obviates both these disadvantages is constructed as follows :— 
In a wooden vessel or * back,” the patentee places a smailer vessel of 
copper, the two vessels being entirely separate from, and indeper dent of, 
each other, and between these vessels both at the bottom and round the 
siues he interposes a layer of hair feit. ‘The inner vessel is made of copper, 
about one-eighth of an inch in thickucss, or about six pounds weight to the 
square foot, the whole weight of a copper vessel to contain about 290 
barrels, bein > boiling pipes, whereas a 
fire copper of similar capacity would weigh about ten tous. At or near the 
bottom of the vessel is a coiled copper pipe, fastened to the bottom of the 
copper vessel by legs, bolts, and holding down bars, hand boies be ing cut 
in the bottom of the wooden vessel to allow of the nuts being screwed up 
from the outside. The waste or condensed steam is taken off by pipe- as 
usual (one at each end of the coil of pipe), the ec pper bottom having & 
trunk or jacket at each outlet to protect the wa-te pipe and fi:nzes. The 
steam p'pe is divided into two branches, which join the coiled pipe aear the 
centre, so that the steam passes from the centre of the coiled boiling pipes 
in opposite directions to the outlets, whereby an evener and stronger boil 
than usual is produced. It will be evident that a boiling copper thus con- 
structed will contract and expand quite independent'y of the wooden 
vessel or exterior support, or its non-radiating sheathing. 
199, J. E. Baker, Birminghan, “ Retorts and furnaces for distilling co! 
and peat and other solid hydro-carbuns for the swanusacture of volatue 
oils therefrom "— Dated 1ith January, 1864. 

This iuvention consists in constructing the said retorts of two hollow 
cylinders of iron of unequal diameter, the smaller one being fixed con- 
centric or nearly concentric, within the larger one. The ends of the ner 
hollow cylinder are open, and annular ends connect the outer and imnec 
eviinders t gether. The retort thus made bas the general figure of a 
Cornish steam boiler, or a cylindrical steam boiler with a central flue. 
The furnace by which the retort is heated is constructed in the front 
part of the central flue, and the flame and heated air are made to 
pass from the central flue along the lower sides of the retort to the f.ont or 
furnace end, and from thence along the upper side of the retort to the 
chimney. By this construciion of the retort its contents are very Ubl- 
formly heated, the said contents being distributed in a layer of a tubular 
form, heat being applied on both sides of the layer. The retort is pre- 
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vided with an opening at the upper part of its front end for charging, and 

with another opening at the lower part of its front end for discharging. 

The inner and outer cylindrical surfaces of the retort may be coated or 

covered with fire brick for the purpose of moderating and regulating the 

heating of the said retort. 

131. C. Voot, Manchester, “ Manufacture of pigments.”—A communication. 
—Dated 18th January, 1864. : 

This invention consists in the production of a green pigment or colouring 
matter, which is obtained by heating in a suitable vessel a mixture of any of 
the oxides of manganese with nitrates of the alkaline earths, by preference 
nitrate of barytes, and to which mixture must be added some white in- 
active substauce, such as china clay, whereby manganese of barytes is 
obtained in combination with the inactive substance employed, which is 
afterwsrds ground, and is a green pigment. The proportions the inventor 
uses are as foliow:—About fifty parts of the nitrate, ten parts of the oxide 
oi mavganese, and ten parts of the mactive substance.—Not proceeded with. 
162. T. and J. Ligurroor, Accrington, and G. P. Barnes, Manchester, 

“ Fixing colours on woven fabrics or sibrovs waterials."—Dated 20th 
January, 184. : 

The patentees claim the use of stale urive, human or animal, but by pre- 
ference human, an‘ coal gas water, neutralised by adding arsenic acid or 
phosphoric acid, as described, either separately or combined, for fixing 
mordauts on cotton or other textile fabrics or yarns, 

161. T. Bayury, Lxton Works, near Nottingham, “ Tanning wachines.”— 
Dated 2ist January, 1264. 

This invention cousists in causing the skins or hides to be tanned to be 
continuously moved in the tanning liquid in a tub, trough, or other vessel, 
which has a circul.r or otherwise shaped bottom.—Not proceeded with. 


168. E. T. Janroip, Norwich, and G. J. Yates, Penketh, near Warrington, 
* Deodorising parafin, petroleum, rock, shale, and other hydro-carbon 
oi/s."— Dated 2ist January, 1°64. 

This invention consists in acting upon paraffin, petroleum, rock, shale, 


and other bydro carbon o.ls, whe» 1m the gaseous or vaporis+d state, with | 


the oxides of iron, using eber the dry oxides of iron, or the hydrates of 
the oxides of iron. The pateniees also use, in conjunction with the oxides 
of iron, hydrate of lime or slacked lime, using it either in the same vessel 
or pipe with the oxides of iron, or in separate vessels or pipes. 


167. R. Invise, Musselburgh, T. Ricuarpson, Newcastle upon-Tyue, and J.J. | 


Lunpy, Leith, * Extraction or manufacture of ous from animal sub- 
stances.” — Luted tlst January, 1364 ; 

This vention consists m the application of any of the liquid substances 
known as eupion and benz le, and of the naphthas obtained by the distilla- 
tion of cval, bituminous shales, asphaltum, ranzoon, or other petrleums, 
or avy of the liquid substances commercially kn wn as turpentine sub- 
stitutes, Or in the application of s;irits of turpentine, or of any mixture 
of turpentine substi utes, aud spirits of turpentine, or of any navhtha or 
spiri* distuled from these substances, to tne extraction of the oil. contained 
in any antwal substance, as, for «xample, tish, the carcases of animals, 
bores, woul, iu the fleece or manufactured, aud refuse animal matters. 

170. G. Lasper, Glasgow, “ Treatment of tur or ‘dead’ oils to obtain por 
ducts the efrom.” — Dated z2nd Junvery, 1S 4. ‘ 

The treatucnt to which tbe mventor subjects the liquid obtained in the 
manufacture of naphtha tom cowl tar, ana hnown as tar or dead oil, con 
sists, essentially, iy maxing the svid oil with petroleum, naphtha, turpen- 
tue, or othr hydrecarb n i.quid, but preferably with petroleum spirit, 
subjecting the mx'ure to the action of an ait or acids, an alkali or 
alk shes, ond distilling them x ure to obtain the following products, namely, 
the spirit or bycrocarb.n aducd to tre tar or dead oi), refined tar or dead 
oil, or a mixture of these two, according to the weight required, and a thick 
lubicant, - Nut proceeved with. 


Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic, Apparatus, Elec 
trical Appurat-s, Ga/vanic Batteries, dc. 
72. HW. A. Bonnevitur, Porchester-te rave, Bayswater, London, “ Certain 
tel- graphic uv ppuratus’ —A communiation.— Dated Lith January, 1804. 

This tuve ution cannot be described without reterence to the drawings, — 
Not proceeded with. 

120. D. A. Burr, Siw'hampton-buildivgs, Chanceru-lane, Lodon, ‘* Liokten- 
wy arresters for protects g t leyraph appuratus.”—A communication. 
Da ed lh January, W064. 

This mvenu nh reiates, Cuietly, to the employment of charcoal, powdered 
glass powdered su plur, powdered amber, or their equivalents, as electric 
comluciors fur separating und discharging atmospheric electricity from the 
wire ci: cuits of telegrapiic lines. 


169. F. J. Ritcnie, Edinburvh, ‘ The application of magneto-electricity 
to the propelling aud controlling of sympathetic clocks.'—Dated 21st 
January 18.4. 

This inveutiou relates to the application of currents induced upon the 
wire cuii aytacied tu the armature, or tu the poles of a permanent magnet, 
either as a single or compound bar or horse sbve, or other mechanical form, 
in alternate directions when the myynetic circuit is made or broken, These 
induced currents are employed for the purpose of producing motion at 
crriam itervals of time, i gulated by a normal clock or time keeper, by 
means of coils of Wire influenci g waguetic bars or beedles,+r other wire 
coils, or electro-magnets, upon escapements or other wheel work, to indicate 
similar tame on other clock dials, 








Crass 10.—MISCELLANEOUS. 
Including ali Patents not found under the preceding heads. 


51. W. Pippine, Upper Kennington-lane, Surrey, “* Manufacture of soles and 
heels for bouts and shver."—Datet Sh Janu ery, 1804. 

This mvention consists in the Mavutacture of soles and heels for boots and 
shoes of india-rubber, or other suitabie elastic material, with cells or cavi- 
ties on one surface, and projections of less superficial area on the opposite 
surface, suc : cells or cavities beimg filled in with studs or plates, or material, 
or compo-ition of a less yielding character than the india-rubber or elastic 
material.—Not proceeded with. 

53. L. Lazarus, Birmingham, “ Fastenings sor brooches, &c.”—Daied 8th 
January, 1864. 

In corstructing this fastening the inventor fixes at the back of the brooch 
a tube, which passes from end to end of the brooch. In one half of this 
tube a rod slides, the end of the rod bei: g made into a knob or head which 
is situated ouside the tube. ‘Ihe kuob or head carries ¢ pin, the pointed 
part of which is bent inwards, and is situated nearly parallel with the tube. 
Within the tube and around the rod is a coiled or helical spring, one end of 
which spring bears against a collar on the bottom of the rod, aud the other 
enu against the top of the tube. When the red carrying the pin is drawn 
from the tube, by grasping the knob or head the before-wentioned spring is 
compressed. ‘The knob or head being loosed from the fingers, the 10d is 
drawn into the tube by the spring, aud the end of the tube c.o-ed by the 
knob or head. The opposite end of the tube to that at which the elastic 
pio ts situated, is furnished with a fixed pin of a similar form to the elastic 
one, the pomts of the said pins being turned towards each other, In 
attaching a brooch provided with these improvements to a dress, the fixed 
pin is first inserted into the said dress, aud the elastic pin is then moved 
trom the end of the brooch by drawing the rod from the tube. On re- 
leasing the rod, the pin connected to it enters the dress and securely 
fastens the brooch thereto. To unfasten the brooch the rod is drawn from 
the tube, and the pin thereby withdrawn from the dress ; the opposite pin 
can then be removed and the brooch separated from the dress.—Not pro- 
ceeded with, 

o7. P. Wanrers, Wolverhampton, “ Improvements in locks, latches, and 
keys. and in connecting knobs to the spindles of locks and latches.”— Dated 
wth January, 18t4, 

These improvements in Jocks and latches consist in the fo lowing arrange- 
ment of the mechanism for withdrawing the latch by theaction of the knob: 
—The follower of the lock or latch consists of a horizontal bar, having a cross 
piece at its end, and has somewhat the fizure of the letterT. The said 
CTOss piece is situated bi tween the parallel arms of a forked lever turning on 
a centre on the lock or atch case. By turning the knob in either direction, 
the cross piece of the follower strikes one or other of the arms of the forked 
lever, between which it is situated, and causes the lever to be drawn in- 
wards, that is towards the knob. The latch is connected to the end of the 
lever, and is drawn in by the action described. Iustead of making the cross 
PicCe Of the foliower act against the parallel arms of a forked lever, the cross 


piece of the follower may engage with tie lever near its mid ile, the ends . 


of the arms of the lever carrying pins which strike agaiust a plate to which 
the latch is connceted. When the knob is turned, the follower acts upon 
and moves the lever in one or other direction, and one or other 
of its pins is made to strike against the plate of the latch, and 
Withdraw the sad latch. The improvement in keys consists in 
meting, in place of the ordinary ring or bow a plate having a slot 

‘rela sutticieutly large to permit of the key b-ing put on a split ring, but 
not large euough to allow of the bows or rings of other keys becoming 
entatigled with it. The imp: rforated part of tue plate may ve impressed 
with the bame of the article to the lock of which the key b: longs, or with 
other inscription or device. The improvements in connecting knubs to the 
Spindies of locks and latches are as follow : — The patentee makes ihe spindle 
Square, and cuts a screw on the angles. A screw washer screws on the 
screwed Spindle. Que kuob is fixed to the spindle. Tue other knob has a 
Pe par or circular bole in its neck, and the wistauce to which it is allowed 
. cm © Ou the spindle is determined by the screw washer, which is screwed 
© the desireg position on the spindle. The neck of the sliding knob abuts 
4guinst the said screw washer. The knob is fixed to its bearing against the 


screw washer by means of a loose collar on the spindle, the said collar being 
on the opposite side of the screw washer to that against which the neck of 
the knob abuts. The said loose collar is milled outside, and in its interior 
has a screw which engages with a screw on the outside of the neck of the 
knob. By screwing the said collar on the neck of the knob, the screw 
washer is enclosed between them and the kuob fixed on the spindle. Instead 
of securing the loose collar to the neck of the knob, in the manner before 
described a loose coller screwed inside situated on the neck of the knob 
may be made to engage with a screw on the outside of the loose collar on 
the spindle. 

61. M. B. Wesrngap, Manchester,” “‘ Dancing toys."—A communication.— 

Dated 9th January, 1864. 

This invention consists in combining with a spring board, or other device 
to which a vibrating motion can be imparted, a human or other finger, with 
jointed limbs, in such a manner that, by imparting to the said spring board 
a vibrating motion, and holding the feet of the said figurein close proximity 
to the surface of the board, the figure begins to dance in the most ludicrous 
and comical manner. The invention consists also in the employment or use, 
in combination with the spring board and jointed figure, of an elastic rod 
inserted in the back of the figure, in such a mauner that the motions of 
the dancing figure on the vibrating board aie perfectly free and unob- 
structed. 

69. J. N. Garrov, Falcon-street, Falcon-square, ** Stock or plasterers 
brushes.” —Dated 11th January, 1864. 

According to these improvements the bristles or other material of each 
| knot or cluster are first dipped at the root in a cement composed of marine 
glue, linseed oil, and rosin, in the proportions, by preference, of one part by 
| weight of marine glue to one part by weight of the linseed oil, and seven 
| parts by weight of rosin, or in other suitable cement, and then the root of 
| each knot so cemented is bound reund by string and again cemented. These 
S| 
| 
' 
} 





knots are applied with the root end of each in a separate cell or chamber 
in the end of the stock, and they are there held by the combined action of 
the cement and by rivets, which are passed through the cells and through 
the roots of the knots before the cement has had time to set, The end 
of the stock in which the cells or chambers are formed is also bound by 
; a metal band, which is held by the rivets referred to. 

| 71. H. A. BONNEVILLE, Porchester-terrace, Bayswater, Loudon, ** Engraving.” 
| —A communication. — Dated 11th January, 1864. 

In performing this invention a plate or sheet of polished steel or plate 
g'ass is selected, and on it is spread a coat of oil or varnish, mixed with linseed 
| il, which is allowed to dry until it is no longer sticky; then a piece of 
virgin wax is rubbed over the whole surface, so as to form a coat of greater 
or less thickness, according to the drawing to be made onit. The plate 
being thus prepared, the drawing is formed with a stvlet, that is, the coat- 
ings are removed from the surface of the slab, which, being very hard, is 
uninjured by the process. A depres-ed drawing is thus obtained, in which 
plaster is run, and afterwards hardened with gum, size, oil, or varnish. A 
plate ready for printing is thus obtained. The relief of the engraving may, 
if desired, be taken by a galvano-plastic or other similar prvcess,— Not pro- 
ceeded with. 

75. W. E. Newton, Chancery-lane, London, “ Hose coupling.”"—A communi- 
cation.— Dated €th January, 186 4. 

This invention consists in attaching a metal thimble or tube to each end 
of the pieces of hose which are to be connected together. One thimble is 
within the other, and the inner one is grooved circumferentially to receive 
oOue or more taper or conical rollers that are adjusted by screw caps so as to 
secure the two thimbles together. The conical form of the rollers, by 
taking into the circumferential groove, will have the effect when screwed 
down, of keeping the end of the innern.ost thimble or ring against a packing 
or ground seat adapted to the face of the inner side of the outermost one, 
| whereby the desired object is attained.— Not proceeded with. 

79. D. Nickois, Manchester, ** Apparatus for cutting millboard, paper, dc.” 
—Dated 12th January, 1864 

This invention consists in improved modes of giving the compound 
vertical and horizontal or diagonal motion to the cutting knife. The beam 
which carries the knife works in slots or guides in the side frames of the 
machines in the usual manner, and is provided with the diagonal slot 
working on a stationary bowl, but instead of connecting the beam by rigid 
connecting rods to the cranks at the ends of the main shaft, the patentee 
employs several rods jointed tog-ther in the following manner :—To each 
end of the beam is j.inted one end of a short connecting rod, having its 
other end joiated to a sliding block worki: g in a slot or on a guide in the 
corresponding side frame of the machine, and the two slides are held together 
by a tic rod or cross frame. He also joints or casts to each slide one end of 
a double link, so formed as to aliow the end of the beam and the short 
connecting rod to pass between its inver sides, and the lower end of the 
links in one arrangement carry bowls working in the grooves of internal 
cams fixed to the main shaft, and in another arrangement the links are 
jointed by rods to cranks on the main shaft. As the cams or cranks revolve, 
the sliding blocks are moved up and down vertically, and carry with them 
the short connectirg rods jointed to the knife beam, which rods vibrate to 
and fro between the sides of the links, and in connection with the diagonal 
slot, give the compound vertical and horizontal or diagonal motion to the 
cutting knife. In another arrang he dis with the sliding blocks 
and tie rod and cross frame, and employs guidcs fixed to or forming part of 
the side frames, in which guides work anti-friction bowls, revolving on each 
end of the pin which connects the short connecting rod to the double link, 
which gives the vertical motion from the cranks to the knife beam. 


81. F. H. Twitiey and A. Laine, Dean-stieed, Soho, London, ** An improved 
waterproof adhesive compound, applicable to uniting Ue surfaces of 
leather, wood, paper, &c."”—Dated 12th Janwary, 1864. 

The base of this solution or compound is gutta-percha, which is to be 
dissolved in bi-sulpharet of carbon, with or without the addition or mixture 
of any of the materials hereinafter mentioned, viz ;—caoutchouc, resin, gum 
lac in powder, colophony, arcauron, pitch, tar, or wax, benzone, turpentine, 
chloroiorm, and ether. — Not procecited with. 

90. C. BARTHOLOMEW, Brorholme, Doucaster, “* Linprovements in working coal, 
and in apparatus employed Ucrvein.”—Dated 12th January, 1864, 

This invention cannot be fully described without reference to the draw- 
ings 








THE IRON, COAL, AND GENERAL TRADES OF 
BiIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

On CHANGE IN WOLVERHAMPTON AND Birmincuam: Movement in the 
Pig Lron Department—Coat Trave; Rolling Mills Stopped for 
Want of Fuel: Men Returning to Work and Giving Notice—Banx- 
ruptcy or Messrs. Barker anv Sox: The Question of Jron War- 
vants—-HARpWARES: Localities and Branches Specified; Health 
Condition—A New Macaine ror Catcutta: A Steam Road- 
roller—AN Artizans’ Ctus House on Co-operative Princirnes: 
Opened Yesterduy—GuovucesteR Wacon Comeany: Light per Cent. 
Dividend -Miviand Steam Bower AssuRance AND INSPECTION 
Convany: Five per Cent. Dividend : Report of the Inspector. 


Tue proceedings on Change in Wolverhampton on Wednesday had 
more the air of business than they possessed last week; there was 
more done, and there were decidedly more inquiries. No great 
pressure of orders was experienced for finished iron except in rare 
instances, but most makers have as much to do as they can accom- 
plish, and some customers are still complaining that owing to the 
hot weather and the holidays they caunot get their specifications 
worked out as rapidly as they could wish. There was quite a cheer- 
ful feeling amongst the v: ndors of pig iron on ’Change in Birming- 
ham yesterday (Thursday), for not only were there some good 
inguiries made by consumers, but during the week there have been 
some sales also, which, as compared with the recent dulness in this 
| department of the trade, were denominated as “excellent.” One 

firm sold 1,400 tons at their open-market quotation, which is 6Us. ; 
and the heads of houses by whom all-mine pigs are produced also 
made some cheering sales, at 75s. This improved demand has 
stiffened prices for ail descriptions of pigs. 

The coal trade in the Wolvert:ampton: district continuee in an 
active condition, and the prices keep up. In the East Worcestershire 
district there are makers of both finished and also pig iron who are 
put to considerable straits for the want of coal, owing to the con- 
tinuance of the strike of the miners iu that locality, and they are 
getting their partial supplies from Cannock Cnase, South Wales, 
and elsewhere ; but even the facilities which such districts present 
are insufficient to enable the works to be carried on as fully as the 
proprietors would wish or as the workmeo would desire. The 
miners who have returned to work in the Dudley district on their 
| masters’ terms, are many of them adopting the very singular prac- 
| tice of giving a fortnight’s notice fur the old rate of wages almost 

as soon as they have gone down the pit. There is not, however, 
reason to conclude that they will act upon the notice, tie impression 
being that they are giving it with a view of making their return to 
work at the reduction as small an appearance of defeat in their case 
as is possible. 

An important question, as affecting the relationship of commis- 
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sion agent and principal in the iron trade, was raised Jn re Barker 
and Sov, metal brokers, of Birmingham and Wolverhampton, in 
the Birmingham Court of Bankruptcy, on Wednesday, the 17th 
instant, when a dividend meeting in this estate was held before 
Mr. Registrar Hill. Messrs. Walduck and Co., metal brokers, of 
Manchester, through their solicitor, Mr. Shipman, attempted to 
prove against the estate of the bankrupts for the sam of £10,500, 
being the aggregate loss sustained in the re-sale of some Scotch 

ig iron, purchased on commission by Messrs. Walduck, as agents 
or Barker and Son. The history of the claim was briefly this : 
Messrs. Walduck, between the 7th of December, 1863, and the 
18th January of the present year, purchased 20,000 tons of iron for 
Messrs. Barker, amounting, at the market value, to £67,000. The 
purchase money on these transactions, according to the regular 
practice in the iron trade, became due on the 7th March; but in the 
interval—viz , 26th February —Barker and Son were adjudicated 
bankrupts. The Messrs. Walduck, although merely acting as the 
agents of their principals, made themselves liable to the persons from 
whom they had purchased the iron; and, therefore, on the 7th 
March, they were compelled to meet the liabilities they had in- 
curred, and were not recouped by Barker and Son, owing to their 
bankruptcy. The iron in questiou was re-sold by Messrs. Walduck 
at a loss, through a fallin the market, of £10 500, for which it was now 
sought to prove against the bankrupt’s estate. On the part of the 
assignees the proof was strongly objected to by Mr. Allen. If they 
were recognised, he said, the dividend (which would probably be 
5s. inthe pound), would be materially reduced. Mr. Harris sought 
to prove for £14,000, on behalf of the Messrs. Von Dadelszen and 
North, of London, and there was a claim under precisely similar 
circumstances by Messrs Vivian and Co., copper smelters, of London, 
for £18,418, besides further claims amounting to £30,000. After a 
levgthened hearing, his Honour adjourned his decision till the 29th 
inst. It is understood that, whatever may be the decision of the 
court, the question will ultimately come on again in the shape of an 
appeal to the Lord Justices. The dividend? meetingjwas adjourned 
till the 29th October. In some remarks upon this case, it has been 
observed :—“ The real and most important question has not been 
touched, viz., in referenceto ‘time bargains.’ ‘I'bis isa most important 
point to the iron trade in general; because, if warrants are to be 
circulated when the iron is not in existence, or speculation is run to 
riot by buying for a rise or fall in the market after ironmasters have 
agreed upon price, the whole system upon which such an arrange- 
ment is founded falls to the ground, ® are not speaking of any 
particular transactions in Messrs. Barker's case, but against the 
system generally: for whenever such extraneous aids to trade are 
brought into requisition, the legitimate trader must necessarily 
suffer in a greater or loss degree, in proportion to the meaus at bis 
command to stand against a falling market, or to force the stock he 
*may hold when a rise takes place. To say the least of the system, 
it is rotten and unwholesome.” 

Relative to the general hardware trades, we have to report that 
in Birmingham there is a steady demand for tin-plate goods, chiefly 
on account of the foreign trade. The japanvers are busy, and the 
brass-founders and electro-platers continue to be well engaged. The 
percussion cap and ammunition works are not so busy as they were 
in the spring, and considerable dulness prevails in the button trade, 
There is a large pumber of orders in for chandeliers, tubs, and gas- 
fittings ; and the metal bedstead trade is bri-k. Mr. R. W. Winfield, 
of the Cambridge-street Chandelier and Brass-tube Works, has 
taken into partnership Mr. Charles Weston, aud Mr. James Atkins, 
who have oy associated with the head of the firm almost from 
the commencement of the business, The firm will henceforth be 
carried on under the style of “R. W. Winfield and Co.” 

In Wolverhampton, all the leading branches are in a satisfactory 
condition. At Bilston, the blank tray makers and japauners are 
busy, and at Willenhall the lock trade coutinues healthy. For best 
and club bolt locks there is a good demand, 

A brisk trade is also being done in the cheaper kinds of padlocks, 
which are manufactured iu i quantities and at extremely 
low prices. We know one maker, in the Willenhall district, who is 
employing as | as fifty hands in making shovel pans, and pad 
and trunk locks. By the simultaneous manufacture of these several 
articles he is enabled to beat even the Walsall men in the market 
for the very cheap pads, notwithstauding that at Walsall they have 
been sold at as low a figure as 74d. per dozen! This is eflected by 
the economy which results from the combined operatious referred to, 
the result being that scarcely more than au iufiuitesinal quautity of 
scrap is made. A leading item of economy is found in the 
hasps of the trank locks being manufactured of that which, were the 
shovel pans made alove by this firm, would con-tilute scrap, and, 
therefore, be so much waste. At Wednesbury avd in the surround- 
ing neighbourhood the works are in full operation. The demand 
for railway axles and fittings of every description is still great 
there. At Walsall the staple trade is affording fuil employment A 
partial revival in the Coutinental trade bas contributed to stimulate 
the demand for hardwares in this district. Rooeutly, the foreiza 
trade has rallied considerably. The merchants’ orders have been of 
encouraging worth. Nota few have been on accouat of the West 
Indies, the crops there having been good. The trade with France 
is somewhat better, but the priucipal business is being: done for 
Mexico, via that country. The orders on account of Spaiu are 
tolerably numerous. The trade witn the country has very much 
extended during the last three years; but the financial condition of 
the affairs of the Spanish Government make the orders from other 
than private customers altogether unattractive. The Civadian 
trade is fast closing for the season ; the last sailing vessel will go out 
on the 6th or 7th of next month. 

There has lately been manufactured at the works of Messrs. Wors- 
doll, engineers, of Birmingham, a new engine under the name of a 
steam road roller. The machine, which has been patented by Messrs. 
Clark and Batho, is the invention of the latter geutlemanu, now of 
Birmingham, and bas been ordered by the chief engineer to the 
Justices of the Peace foi Calcutta. To accurately describe the appear- 
ance of the machine without the aid of drawings would be extremely 
difficult ; suffice it to say that it is a ponderous machive, the main 
body having the appearance of a square wrought iron chamber, 
about 9ft. square and 8ft. deep, with a boiler in the centre, attached 
to which, on a semi-circular foot-board in the front, is placed the 
engine. Its weight, when filled with water and fuel, is about 

eighteen tons. ‘The machine is supported on three wheels, and one 
of the peculiarities consists in the fact that the wheels can be so 
regulated as to form a solid roller of the entire breadth of the ma- 
chine, 9ft. The hind wheels are each formed of two sec- 
tions, and there is an arrangement so that when the ma- 
chine is not required to be used as a roller, one of the sections 
of each wheel can be raised by means of an ecceutric placed on the 
axle, and thus allow the vehicle to pass along without the friction 
which would result from the pressing of the entire rollers on the 
ground. ‘The same arrangement is also adopted with respect to the 
leading and guiding wheel, which is formed of three sections, two of 
which can also be raised. The first set of wheels are supported on 
a framework somewhat resembling a turntable, and the weight is 
received on a number of anti-friction rollers, which also recsive the 
lateral pressure. The engive is intended to be used in making 
roads in India, the natives having great objection to the rough 
macadamised roads until they are worn comparatively smooth, 
which it is anticipated may be done by this machine in a few days. 
The machine has been tried in Birmingham, and gave general satis- 
faction. 

Yesterday (Thursday) an artizans’ club house, which has been 
built upon the co-operative principle, chiefly by the men employed 
at the foundries aud engive shops about Birmingham Heath and 
Smethwick, was opeved iu that locality. The club begins with a 
weekly subscription of 3d., aud a quarierly one of 25, 6d. Quarter! 

members alone will have the right of voting, and one bagatelle 
table will be reserved exclusively for their use. ‘The club will be 
open, to membersunly, every day (Suudays excepted) from eight 
o'clock in the morning until ten o'clock in the eveniug, and to its 








members the following advantages are offered:—Spacious, well- 
ventilated and Nebted rooms for smoking, meting. baya- 
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telle, chess, draughts, dominoes, &c., &c.;_ refreshments, | of 
the first quality, at very reasonable prices; a _ reading- 
room, supplied with London and local papers, magazines, &e. 5 
a library of standard and interesting works of fiction, history, bio- 
graphy, &c.; a lavatory, fitted up with every convenience; free 
attendance at lectures, reading, and classes, which will be organised 
at intervals during the year. There is also attached to the premises 
a gymnasium, with swings, jumping bar, climbing poles, &c.; an 
excellent quoit ground and skittle alley, in connection with which 
it is intended to establish clubs; and a capital rifle gallery. There 
will be classes for the study of advanced arithmetic, practica! 
mechanics, and general and mechanical drawing, with English 
literature and composition. The committee are anxious to com- 
mence a glee an’ madrigal class. 

An ordinary meeting of the shareholders of the Gloucester Wagon 
Company (Limited), was held in that city on Tuesday, The report 
stated that the business of the company had been almost entirely 
confined to building and selling wagons on deferred payment. The 
directors believed that this was the best course, for they were not 
only enabled to declare a satisfactory dividend for the present, but 
they were ensuring a permanent and uniform dividend for the future. 
During the half year considerable additions and improvements had 
been made in the company’s premises and plant. The balance sheet 
showed that the disposable balance was £8,898 12s, 2d., and that an 
8 per cent. dividend would absorb £7,975 Ls. 9d., leaving a balance 
to next account of £912 0s, 5d. The report was taken as read. 

The meeting in Wolverhampton, on Wednesday, of the Midland 
Steam Boiler Assurance and Inspection Company, at which a first 
dividend of 5 per cent. was declared, is noticed in another column, 
where also the report of the inspector of the company appears at 
length. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
LivenrooL: Mersey Steam Saw Mills Company: Mersey Docks and 
Harbour Board: Hoylake Railway: Bover Explosion: Liverpool 
United Gaslight Company : Shipbuilding on the Mersey: The Turret 
Rams—Sowrrnsy Bripce WareRworks—NortH-EAsrern Dis- 
rnicr: The Coal Trade: Launch ofa Screw Steamer—BatLey LOcAu 
Soanp or HKALTH—Soutn YorksHine [non AND Coat Trapt s— 
CommerciAL MArrers iy THE Nort NEW YORKSHIRE RAILWAY 
—Jnon Suipeurtpine on Tue Trenr AND HumBern—Srate or 
Trapve: Chesterfield — Scorivisu Tories: Greenock Harbour : 
Clyde Shipbuilding: Hawick Water Supply. 

To commence with Liverpool, we may note that the Liverpool 

Financial Association has issued a prospectus of the Mersey Steam 
Saw Mills Company, with a capital of £200,600, in 10,000 shares of | 
£20 each. The object of the company is to purchase and work the | 
Mersey Steam Saw Mills and the Brunswick Steam Saw Mills, in | 
| 





Liverpool. Mr. Matthew Gregson, the present proprietor of the 

Mersey Saw Mills, is to be the chairman of the company. At the 

last meeting of the Mersey Docks and Harbour Board, Mr. Laird | 
said he understood that Mr. Hartnup had been asked to report upon 
Prince’s-park as a site for the new observatory. He thought Mr. | 
Hartnup should be allowed to select a site on which side of the river | 
he thought best. Mr. Shand said that Mr. Hartnup had himself 
suggested Prince’s-park as likely to remain open the longest. The 
difliculty from the other side was said to be the want of telegraphic 
communication. The Marine Committee reported that a letter had 
been received from the secretary to the Universal Private ‘Telegraph 
Company with reference to the carrying of wires across the Mer-ey, 
and stating that he intended to make a complete proposition in a few 
days. An ordinary half-yearly meeting of the proprietors of the 
Hoylake Railway was held in Liverpool yesterday week, Mr. Joseph 
Craven presiding. It was stated that steps were being taken to obtain 
possession of the land and premises required for the construction of 
the line, and the landowners had been served with the usual notices 
to treat. ‘The line will commence at Seacombe Ferry, near Birken- 
head, and run almost upon a dead level to Hoylake, there being in- 
termediate stations at Poulton for Wallasey, Bidston and Moreton. 
The length of the line will be about seven and a half miles, and the 
new communication will probably be completed by next summer, 
There will be a branch from the head of the Great Float, Birkenhead, 
connected with the present railway at Birkenhead, and it is contem- 
plated to cross the river Dee ultimately, and join the*Holyhead line 
at Mostyn, thus saving a devour of twenty-two miles between Liver- 
pool and Holyhead. Yesterday week, at an early hour, a large 
vertical boiler, situated at the west end of the large foundry of Messrs. 
Vorrester and Co., Vauxhall-road, and closely adjoining the road, 
burst with a terrific report. The front wall of the erecting shop was 
blown down, and the wreck lay in all directions, Unfortunately the 
night and day relays of workmen were changing at the time, and, 
in Consequence, a number of men were near the boiler. One 
part of the dome of the boiler was thrown against a travelling 
crane in the yard, bringing part of it down, The debris fell upon a 
young man named John Rowe, killing him on the spot. Bernard 
MAvoy, a married man, was taken out of the debris in a dying state. 
Six other men received serious injuries. On examination it appeared 
that there was a fracture near the top of the boiler, which was built 
by Messrs. Forresier themselves. The damage is variously estimated 
at from £1.00) to £2,000, At the half-yearly meeting of the Liver- 
pool United Gaslight Company, the directors recommended that the 
dividend for the half-year ending 30th June last be £5 per cent. on the 
consolidated stock of the company, after providing for which there 
will remain a nett surplus of £12,739 3s. 1ld. They also recom- 
mended a further reduction of 3d. per 1,000 cubic feet in the 
price of gas from the Ist of July last These recommenda- 
tions were unanimously adopted. Three large ships were 
launched in Liverpool on Saturday. The tirst, the Altear, has been 
built for Messrs. C. 8. Lemon and Co., for the East India and Cal- 
cutta trade, and is the fourth of the line which these builders have | 
constructed for Messrs. Lemon and Co., the Waterloo, the Seaforth, 
and the Formby having, in succession, been launched within the last 
few months. The Altcar is 206ft. in length, 36ft. breadth of beam, 
and 25tt, Gin. depth of hold. Her tonnage per register is 
1,282 69-100ths, with a carrying capacity up to about 2,000 tons. She 
is the second steel ship which the builders have constructed for the 
same firm, the Waterloo and Seaforth being iron vessels, while the 
Formby, launched a few months ago, is entirely steel built, and in 
every respect the vessel launched on Saturday and the Formby are 
sister ships. The spars, lower masts, and bowsprit of the Altcar are 
all of steel, as well as the plates and entire hull of the ship, In 

illustration of the advantages said to be possessed by steel over iron 
vessels, so far as carrying capacity is concerned, we may state that | 
the Alicar is calculated to carry 300 tons more of dead weight than | 
she would have been able to carry as a vessel of the same tonnage 
built of iron. Shipbuilding operations at Messrs. Jones, Quiggin, 
and Co.’s establishment continue on a scale of great activity. 
Amongst the vessels on the stocks is a very large compesite vessel, 
constructed of wood and iron. She is the largest sailing ship which 
has ever been built in Liverpool, being upwards of 2,000 tons register, 
with a carrying capacity equal to something more than 3,000 tons, "All 
the other vessels in progress, with the exception of an iron ship, are | 
being constructed of steel, and six of the number are paddle steamers. 
At the same time that the Altcar was sent off the stocks from Messrs 
Jones, Quiggin, and Co.’s., two strong and handsome vessels were 
launched trom Messrs. Holderness and Chilton’s yard, immediately 
adjoining. ‘The two new ships in question have been built upon Mr. 
Henry Jordan's newly-invented plan of longitudinal iron framework, 
with diagonal wooden planking. The great advantages claimed forthis 
class of vessel are the immense strength, secured by the particularmode 
of construction, combined with great buoyancy, limited displacement, 
and consequent fast sailing properties. The two ships launched on 
Saturday were exactly of the same mould and character in every 
particular, and spe cially built in form, size, and finish, as sister ships. 
Their tonnage is 500 tons, according to builders’ measurement, and 
the dimensions are as follow, viz:—Length, 136ft.; breadth of beam, 








28ft.; and depth of hold, 12ft. 6in. The two ships, which were 
christened respectively the Ta Lee and Qua Lee, were launched from 
the same slip and ways, the Ta Lee being first sent off, followed ina 
few minutes afterwards by the Qua Lee, which was additionally 
interesting and attractive in consequence of the increased distance 
which she had to travel down the ways. Both vessels are classed 
A1 at Lloyd’s, and twenty years’ in the books of the Liverpool 
Underwriters’; they have been built for Messrs. Trantman and Co., 
of London and Shanghai ; and are intended for the Shanghai and 
China trade. Both vessels were launched fully coppered, and 
little remains to be done in order to make them ready for sea. The 
turret rams which are now being completed at Liverpool, by Messrs. 
Laird, are ordered to be fitted with tripod iron tubular masts, on 
Captain C. P. Coles’s principle. Their lower yards will be of tubular 
iron, but their topsail and topgallant yards are to be of steel. 

In the course of last week water was turned, for the first time, 
into the new reservoir, mains, and service pipes of the Sowerby Bridge 
Waterworks, laid out by the Local Board of Health at the cost 
of £6,000. The water will be supplied by the Halifax Corporation. 

At a meeting of the Batley Board of Health, held yesterday week, 
it was stated that on the 26th July last the whole of the manufac- 
turers in Batley and Batley Carr had notices formally served upon 
them that they must use no more water for manufacturing purposes 
until they received permission to do so, the drought having reduced 
the supply in the town’s reservoir to a very small quantity. Not- 
withstanding this some of the manufacturers continued to use it, and 
on an examination being made of their metres on the 10th inst. it 
was found that no less than 1,310,000 gallons had been removed. 
Proceedings, it is said, will be taken, unless seasonable rains should 
settle the matter. 

There is no change in the South Yorkshire iron trade. A_ better 
inquiry is noticed for coal. There is uo alteration in the position of 
the men on strike at the Oaks and High Royds Collieries. The men 
appear determined to remain out until their demands are acceded to, 


while, on the other hand, it is understood that the masters do not | 


intend again employing any of the old hands under any circum- 
stances. At the Oaks, preparations are being made for laying down 
a new coal-cutting machine, and as it is said to be different in con- 
struetion from the one recently introduced at High Royds, coal 
masters will have an opportunity of judging which is the most 
suitable for the locality. 

Mr. R. Hodgson, M.P., has addressed the Tynemouth and North 
Shields Chamber of Commerce on recent parliamentary measures 
affecting the district. Referring to the Pilotage bill, he expressed 
his opinion that the defeat of that measure had not arisen out of a 


feeling of opposition to its principles, but because of the late period | 


of the session at which it was introduced, when hon. members and 
peers were glad of any excuse for burking the bill, in order to hurry 
off to enjoy their holiday at the seaside or on the moors. He assured 


his hearers that it would be introduced next session with every | 


prospect of success. In touching upon the pet subject of the 
chamber—the Tynemouth Dock—he was of opinion that the Tyne 
Commissioners should proceed a¢ once with the construction of the 
south wall of the dock with the funds at their disposal. He strongly 
condemned the application of the dues from shipping to the forma- 


| tion of the approaches to the proposed new bridge over the Tyne at 


Newcastle ; and afterwards a resolution was adopted urging 
the Board of Trade not to sanction the plans of the temporary 
bridge unless the corporations of Newcastle and Gateshead 
were made to bear a share of the expense. Mr. 8S. Lotinga 
drew attention to the fact that the Coal ‘Turn Act was now in a 
measure inoperative, as railway companies and coal-owners had become 
steamboat owners; and that when those vessels had delivered their car- 


goes, intimation was sent down here, and another cargo of coal was | 


got ready for them against their arrival, so that ships in waiting could 
not get a cargo until the steam collier got loaded. The shipowner 
was thus deprived of a great deal of his earnings. The secretary 


expressed his opinion that Mr. Lotinga in bringing this matter under | 


their notice had taken the best and readiest means of dealing with 
the grievance, as it would be ventilated by the representatives of the 
press who were present. After a short discussion the matter dropped. 
A resolution was also agreed to, asking the Board of ‘Trade to urge 
the Trinity House to render an account of the receipts and expenditure 
of that body. 

Meetings have been held during the last few days at Leyburn, 
Hawes, &c., with the object of forming a company to supply railway 
accommodation to Wensleydale, Yoredale, Kc. Some years ago a 


railway was perfected through the valleys as part of a direct route | 


between Glasgow and Hull; but only the Malton and Driffield and 
Malton and Thirsk links were made. The Eden Valley line of the 


North Eastern, recently opened, is part of that route. The proposed | 


railway is intended to leave the Leeds Northern line somewhere near 
Ripon, and will accommodate the towns of Masham, Middleham, 


Reyburn, Askrigg, and Hawes, joining the Eden Valley Jine as a | 


northern route. 

‘Lhe first vessel built by the Trent and Humber new shipbuilding 
company is to be launched about the middle of September. The 
directors have entered into negotiations, which are still pending, for 
the construction of a number of vessels of various sizes and de- 
scriptions, representing a value of about £80,000, and they have 
reason to believe that orders for some of them will very shortly be 
secured. Since February last 196 additional shares have been sub- 
scribed for, making in all 1598. The first half-yearly meeting is to 
be held on the 29th instant. 

In the Chesterfield district both the iron and coal trades continue 
in a favourable position. Prices keep up, and there is a steady 
demand ; merchants, &ec., laying in their winter stocks. The demand 
throughout the summer has been unprecedentedly good, and with a 
higher standard of prices. The Sheepbridge [ron and Coal Works, 
worked by the Dunstan and Barlow Company (Messrs. Hankey and 
Fowler), bave just been transferred to a joint-stock company, with a 
subscribed capital of £500,000, Messrs. Chadwick, Adamson, 
McKenna and Co., have arranged the affair, which, owing to the 
well-known success of the works, was a matter of little difficulty. 
The works consist of blast furnaces, iron mines covering a great 
extent of ground, several coal pits and an auxiliary railway several 
miles in length, having its junction with the Midland Railway close 
to the point at which the new line from Chestertield to Sheftield will 
branch otf. ‘The Midland extension, which has been surveyed and 
will be at once commenced, will pass close to the company’s property, 
and in some places through it. Messrs. Cheetham and Fletcher, of 
the Alton Collieries, near Ashover, have also turned their works over 


to a limited company. In the case of the Sheepbridge Company, | 


the property will be all taken at a valuation, and the present works 
speedily extended. 

We turn to Scotland. The Greenock Harbour Trust has resolved 
to make the new harbour 90ft. wider than was originally fixed, thus 
making the width at the east end 418ft., west end 458ft., and centre 
510it. Several movements may be noted in connection with Clyde 


shipbuilding. Thus there kas been launched from the building yard | 


of Messrs. Caird & Co., Cartsdyke, a paddle steamer, named the 
Hattie. The Ilattie was .originally intended for the passenger 
trade from Wemyss Bay, upon the opening of the new railway, but 
was subsequently scld tor the blockade trade. The Hattie is ex- 
pected to attain a speed of upwards of twenty miles an hour. The 
paddle steamer, Arran Castle, intended for the Glasgow, Rothesay, 
and Arran route has made a satisfactory trial trip, as also 


| has the paddle steamer Helen Denny, built by Messrs. A. and J. 


Inglis. The speed attained between the Lights was sixteen miles per 
hour, being fully up to the contract rate. Messrs. Aitkin and Mensel, 
Whiteinch, have launched a paddle steamer, named the Vulture, of 
800 tons burden. She is to be fitted with oscillating engines of 200- 
horse power, by Messrs. James Aitkin and Co., of Crastonbill. 
Messrs. Reid and Co. have launched an iron ship, named the Khora- 
san, 194ft. in length, 24ft. din. beam, and 22ft. depth of hold. She 
is for the British and Eastern Shipping Company, Liverpool, and will 
be employed in the Bombay trade. ‘Ihe second vessel, built at Mr. 
Key’s yard, at Arden, has pe been launched. She is an iron screw 
steamer, big rig, with iull poop, &c. Her length between perpen- 


diculars is 205ft. ; beam moulded, 26ft.; depth of hold, 15ft. She is 


fitted with horizontal direct-acting engines, 120-horse power, which 
would indicate 400. She is intended for the China trade, and has 
saloon accommodation for thirty first class passengers. She was 
named the Princess Helena. Messrs. Barclay, Curle, and Co. have 
launched from their Stobcross building yard, a screw steamer named 
the Argyle. Her dimensions are 220ft. by 28ft. and 15}ft., about 
850 tons. She will be fitted, by the builders, with geared engines of 
125-horse power. She is the property of Messrs. Cowan and Co., 
Edinburgh; Messrs. John Warrock and Co., Leith; and others, and 
will be under the management of the latterfirm. At the same time, 
trom their Whiteinch building vard, the same builders launched 
another fine screw steamer, the Dantzig. Her dimensions are 222ft. 
by 29ft. and 15ft., and she is about 900 tons burthen. She will also 
be fitted by the builders with geared engines of 115-horse power. 
She belongs to the Leith, Hull, and Hamburgh Steam Packet Com- 
pany, and is intended for their Leith and Baltic trade. The London 
and Glasgow Engineering and Iron Shipbuilding Company has 
launched, at Govan, an iron screw steamer of 2,000 tons burthen, 
named the Propontis, intended for the Mediterranean trade, 
and built for Messrs. W. H. and C. E. Dixon, of Liver. 
| pool. Her dimensions are as follow:—Length of keel and 
forerake, ‘312ft.; breadth, 36ft.; and depth of hold, 26ft. This 
vessel, which is the first launched under the auspices of the company, 
will be propelled by a pair of geared engines of 300-horse power 
nominal, also being made by the company. Among the ladies and 
| gentlemen present at the launch were Lord Claud Hamilton, chair- 
| man of the company ; Mr. John Walker, vice-chairman ; Mr. James 
Wilson, marine superintendent for Messrs. Dixon; Mr. Lamb, engi- 
neer of the Peninsular and Oriental Steamship Packet Company ; 
Mr. M’Nair, Stranraer; Mr. David Smith; Mr. James Rodger and 
party; Mr. James Reid, iron merchant ; and others. The healths 
were successively proposed of ‘The Messrs. Dixon ;” ‘* Miss 
Mowbray,” who sent the steamer on her way; “ The London and 
Glasgow Shipbuilding Company,” coupled with the name 
of Mr. Kinghorn, the manager, who replied ; “Lord Claud Hamil- 
ton,” the chairman, who, in responding, said that he trusted the com- 
pany would be found not only to give satisfaction to the shareholders, 
but also to the public, and spoke in complimentary terms of Mr. 
Kinghorn; and “the health of Mr. Lamb,” who also spoke in reply. 
The company has at present on the stocks another vessel of the same 
kind as the Propontis, which is being built for the same owners. The 
| company is also engaged on another steamer of 800 tons, besides 
other work, and is making large additions to its premises by an ex- 
tension of the shipbuilding yard and the erection of new boiler works, 
so that it will shortly be able to build and engine vessels of 
the largest tonnage. The Hawick Town Council has been 
discussing the question of the water supply of that town. A 
report was read from Mr. Leslie, C.E., on a scheme for supplying 
the town with water from the Allan, to the effect that the water 
was sufficient in quantity, excellent in quality, and could be 
brought to the town in clay pipes, excepting at two ravines, where 
iron pipes would be required. The distance from the town was five 
miles, and the estimated expense, including the cost of a clear-water 
basin near the stream, was £3,650, should an 8&-in. pipe be laid ; 
but with a 9-in. pipe, which Mr. Leslie recommended, it would be 
£3,850. The clerk also read letters from the chamberlain of the 
Duke of Buccleuch, who intimated that his Grace would take 
into early and favourable consideration the request of the 
Council for his consent to take the water and lay the 
pipes through his lands; and from the agents to the 
trustees of the estate of Fenwick, who intimated consent to 
laying the pipes through that estate on the Council paying surface 
damage to the tenant. A letter intimating the consent of the 
Wilton Dam Company was also read. ‘The company stated that 
the scheme would take away one-fifth of their whole water power, 
but they left the question of compensation to the Council’s engi- 
neer, Mr. Leslie. After a lengthened discussion, the company’s 
letter was withdrawn, and it was remitted to the sanitary committee 
| to confer with them, and ascertain what compensation they required. 

In the course of last week a new iron bridge, to be called the 
| Victoria, built over the Ryburne, at Sowerby Bridge, was opened. 
| It is an iron girder bridge, 54ft. span and 30ft. wide, erected at a 
| cost of about £500, and at the sole expense of Major Stansfield, of 
| Field House, Sowerby. 








| 
{ THE METAL MARKET. 
Raits.—The demand continues good, at £7 per ton. 
Correr.—Dull at £105 for Manufactured, and £95 Tile and Cake, per ton. 
Tin.—Banca is quoted at £105, and but little doing ; English Bar at £104, 
and Block £105, per ton. 
Tin PLates.—A fair business at 24s. Coke, and 27s. 6d. Charcoal. 
| Leap.—-More inquiry at £20 for Soft English per ton. 
SpeLtER.—More inquiry, at £24 5s, per ton, 
544, Old Broad-street, London, E.C. 
| August 24, 1864. 


SCOTCH PIG IRON MARKET REPORT. 


No. 1 Gartsherrie .. .. 62s. Od, f.0.b. Glasgow. 


MoatE AND Cu. 





» 1 Coltmess .. .. . 61 6 do. 

»» L Calder .. o .. 61 O do. 

ae G.M.B. .. o S7 6 do. 

ee Do. .. oo of 56 9 do. 

M. Nos. Ba « « o 8 do. 
WARRANTS, s. d, 

Cash prompt .. .. 3 per ton. 
8-5th No. land iF mo. open se ee 74 do. 
2-5th ,, 3 ..)2mos, ,, oo 8 do. 

| G.M.B. a os — 6 do. 
| MANUFACTURED IRON. 
Bars,Govan .. «. «+. «¢ £810 0 less 4 percent. 
» Common oe 0s ee 8 5 0 os 
Drumpeller,Common .. .. 8 7 6 
Do. Best 976 


Cramond Scrap Bars delivered 
in London .. .. « «. 1210 0 less 2} per cent. 
\ Plates and Sheets .. .. .. Il 5 0 
Raile .. co cc oc of of 9 O O 
| PIPGS cc ce oe oe oe oe CUCU SUS 
Chairs .. se «cs cf of « 4 4 0 
GLASGOW, 24th August, 1564. 
For the past week Scotch Pig Iron has been quiet, without much varia- 
| tion in price. 
To-day the tone at the close was strong, with buyers at 58s. cash, sellers 
58s. 3d. The shipping demand still keeps pace with the demand of last 


< 


year. 
This week’s returns show 8,998 tons, against 8,869 tons in same week of 
last year. Suaw, THOMPSON, AND MOORE. 


PRICES CURRENT OF TIMBER. 
4, 1863. 1864. 


Perload— £4 5 £4 %| £ & 


i) 
& 
“S&S 
i 
@ 
fos) 





Perload— # s s Bf 5 
Teak.....+.++++++-12 101310 12 013 © | Yel. pine per reduced C. se 
Quebec, red pine .. 310 415 310 410 | Canada, Ist quality 17 01810) 17 018 0 
yellow pine... 310 4 0 310 410 2nd do... 11 01210 11 O12 0 


St.John, N.B,yel... 0 0 0 0 0 0 O O|| Archangel, yellow 13101410 13 0 1310 
by = 











Quebec, oak,white.. 610 7 0 510 611 i1weB? nHwWwRe 
birch...... 310 410 310 410) 810 1010 i) 010 0 
Memel.. 0 000 000 0 . 0 0 WwW OL O 
elm ......310 5 0 410 5 ©) Gothenburg,yel... 10 011 ¢ woh eo 
Dantzic, oak . 310 610 310 610} white 9 © 910 9 0 910 
ir... 215 4 0 210 310 '| Gefle,yellow...... KO1O1LI0 W lv ll 10 
Memel, fir .. 315 4 0 3 5 310/|Sodghamn...... 91011 5, 9101010 
__ | “SR -310 315 3 0 8 5 Christiania, per C ) 
Swedish ........-.5 210 215 310 215 12f. by »o by9$ 18s 023 0 2 os 
Masts,Queb.rd.pine 510 610 5 0 6 ¢ w 


IT. wee ve 

yLpine 510 610 5 O 6 © | Deckplank, Dnts Old 
ra.pine? 6 0 0 0 0 0 0 a 
Lathwood, Dantz.fm 710 810 510 610 | Staves, per standard M. - 
St. Peters 810 910 8S U 810  Quebec,pipe...... 60 0 GO «0 
| Deals, per C., 12{t. by 3 by Yin. punchon 18 ¢ 20 18 
Quebec, wht. spruce 15 1018 © 151018 10. Baltic pie 20 50 0. 150 

St.John,wht.spruce13 015 0 14 01510)! pipe........ _— 











Sup Launcu.—A screw steamer was launched last week from the 
yard of Messrs. J. Wigham Richardson and Co., of Low Walker, 
for George Jobling, Esq., of Tynemouth, and co-owners. She is 
intended to develop the coal trade with France. Her dimensions 
are: — Length, 185ft.; breadth, 28{t.; and depth, 17ft.; with 
engines of 80-horse power, by Messrs. R. and W. Hawthorn, of 
Newcastle. She will carry 900 tons of cargo and fuel. She was 
christened the Bebside, after the colliery whose coal she will carry. 
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IRON AND STEEL SPARS. 
By Mr. J. G. Lawntz,* of Glasgow. 


Tue use of iron and steel spars in ships seems to follow, not 
unnaturally, the use of iron ships. In the one as inthe other, it 
is important that the material used should be free from defects, 
that it should be durable, and that it should be strong. 

There has been, perhaps, no instance of innovation upon estab- 
lished custom in which casualties so unimportant have occurred as 
iy the substitution of iron and steel spars for those of timber. In- 
deed, the writer is not aware of avy instance in which accidents 
have happened owing to the spars being made of iron or steel, when 
the spars have been fairly used. If spars of iron and steel are used 
with standing rigging that will stretch, they are improperly used, 
and will give way in all probability, as has been known to cccur 
when the rigging has been of hemp. When the rigging stretches or 
becomes loose from change of weather, it may be that the spar, being 
of a kind which will not bend much without injury, is unsupported, 
and is not intended nor fitted to sustair the strain thatis then thrown 
upon it. 

iron and steel spars have been made in several ways. They 
have been made plaintubes. They have also been made tubes with 
avgle or T-iron ribs rivetted longitudinally on the inside of the 
tube; and they have been made tubes with divisions and stays, 
arranged and fashioned in sundry ways. Op comparing these plans, 
it appears to the writer that the plain tube form of spar is the best. 
If the thickness of the material of the tube is such that the spar will 
retain its tubular form under strain; or, in other words, if the thick- 
ness is such that when the spar is subjected to heavy strain the 
plates which form the tube do not pucker—and in practice the thick- 
ness of the plates used is found to be sufficient for that purpose— it 
is plain that the strength of the spar is much more effectually in- 
creased by adding to the thickness of the plates forming the tube, 
rather than by putting angle or T-iron, or stays or divisions of any 
kind, in the inside. By increasing the thickness of the plates, the 
material is concentrated in the position where it is most effectively 
applied to resist rupture, while, if material is introduced in the 
inside of the tube in the form of ribs, that material would be com- 
pratively little strained until the material forming the tube would be 
fractured. 

In considering the propriety of using iron and steel spars in sub- 
stitution for those of timber, it is desirable to compare their strength; 
and for that purpose we take the fore-mast and lower yard of a ship 
cf 1,000 tons register, and these spars are selected in illustration of 
the different descriptions of spars. The mast measures 77ft. 9in. 
long X 30in. at the partners, and the yard 74ft. 9in. long X 18}in. 
in the slings. The mast is of iron, and not steel, the thickness of 
the plates being j4;,ths of an inch at the partners, tapered to ,4,ths 
of an inch at the head and heel, having the longitudinal seams double 
rivetted, the butts of the ,4,-ip. plates quadruple rivetted, and of the 
is-iv. plates triple rivetted, with butt straps y,th of an inch 
thicker than the plates, by 18in. and 15in. wide respectively, for 
the quadruple and triple rivetting. The yard is of steel, the 
thickness of the plates being ,%,ths of an inch at the slings, ta- 
pered to ,%,ths of an inch at the arms,—having the longitu- 
dinal seams single rivetted, the butts of the ,%,-in. plates triple 
rivetted, and the remainder double rivetted, the plates overlapping 

the butts. 

The strength of a timber mast plainly depends most materially on 
the quality of the timber, and its freeness from defects, whether 
apparent or Jatent. ‘he strength of a built timber mast is not 
greater than that of a solid mast, except to the extent that it is freer 
of flaws, and made of perhaps sounder timber, because smaller. It 
must not be forgot, however, that the strength of a built timber 
mast is lessened by the bolts for fastening the logs together. Assum- 
ing that the timber of which the mast is made is such that a piece 
12in. square and 12{t. long between the supports would carry safely 
seven tons on the centre, thet strength of a timber mast is nearly as 
much as that of an iron mast, made as above described, of iron 
which willcarry safely in extension eight tonsto thesquareinch, the 
iron mast being one-half per cent. stronger than the timber mast. 
Pitch pine selected ought to carry seven tons on the centre of a beam 
12in. square aud 12{t. between the supports, when it is new ; but it 
is impossible to know how many mast pieces are of that quality, nor 
how long they will continue to be so. 

Assuming that the timber yard is made of this quality of timber, 
and that the steel yard is made, as above described, of steel which 
will carry safely in extension thirteen tons to the square inch, the 
steel yard is nearly twice as strong us the timber yard{—the steel 
yard being stronger than the timber yard in the proportion of 19 
to 10.§ 

Another important inquiry in the comparison of iron and steel 
spars with those of timber is their relative weight. 

The pitch pine solid mast|| weighs 6 tons 3 cwt. nearly ; the built 
timber mast, 6 tons 13} cwt.; and the iron mast, 5 tons 5 cwt. 


In these calculations of weight, the a pine is taken at 46 Ib. 

to the cube foot, which the writer believes is below the average 

weight of that timber, and the advantage of lightness is therefore 

even more in favour of iron and steel spars than appears from these 
statements. 

Another matter for comparison is the durability of spars. 

If iron masts are kept properly painted, there is scarcely a limit 
to their last. There is no difficulty in painting them externally, nor 
is it insuperable to repaint lower masts internally, cither by an 
apparatus contrived for the purpose, or, as their diameter is con- 
siderable, by a painter being let down inside. With respect to all 
the other spars, whether of iron or steel, none of which are used, 
like the lower masts, as ventilators, they are easily painted externally 
from time to time; and if they are plugged air-tight, so as to exclude 
the action of the atmosphere, the original painting will continue 
good, and renewal will be rarely necessary. 

When iron or steel spars are new, their soundness is known, as 
the quality and condition of the material is tolerably well ascertained 
in making the s' ; and when the spars are not new their condi- 
tion and Sena a easily examined. The seundness of timber 
spars, on the other hand, is by no means so easily known or main- 
tained. In the first instance there is considerable uncertainty about 
the soundness of any spar piece, notwithstanding all the examina- 
tion that can be made; and even if sound when new, the durability 
is in no case equal to that of a plate of iron or steel. There is, 
besides, a great difference in the last of different spar pieces, owing 
either to original quality or to decay arising from exposure to 
different climates ; and the last of a pitch pine spar may be put at 
from five to fifteen years. 

Thus it will be acknowledged that, while at any time the condi- 
tion of iron or steel spars is easily ascertained, it is difficult to know 
with certainty the condition of any timber sper, especially after it 
has been in use for some time; and in sending a ship to sea with 
the one kind of spars or with the other, there is all the difference 
betwixt knowing precisely the fitness of the one, and knowing 
almost nothing about the fitness of the other—a difference that is 
most important to underwriters, and eventually to shipowners. 

There is a fourth important element in the comparison of the 
spars—" the cost.” 

The price of iron, or steel, or timber spars plaivly depends to some 
extent on the price of iron, steel, and timber, and these vary from 
time to time. In the calculations for this paper, which are given 
Reman in a note, the prices of these articles are taken as 
Ollows :— 


Iron plates... ... ..- see «+ at £13 per ton. 
Steel plates eee eee see vee BE 20 per ton. 
Timber for solid masts and yards, at 6s. to 2s, 6d. per foot. 


Timber for built masts and yards, at 4s, to 2s. 6d. per foot. 
And with these prices the following are the results :— 


nee eee £184 
Built timber mast... ... 0... 6. we 187 
OS See eae 92 
Solid timber yard... 471 
Built timber yard... bes 78 
ee 47 


showing a large advantage in the iron and steel spars. It is true 
that this advantage will be somewhat modified by the changes that 
occur in the price of material; but by an examination of the detail 
of the calculations it appears that the advantage will usually be 
not less in favour of the iron and steel spars than these figures 
indicate. 

Thus, in strength, weight, durability, and cost, it would appear 
that timber spars are much behind those of iron and steel). 

In a ship of 1,000 tons, the difference of weight for lower masts 
and bowsprit of iron ; top-masts, lower yards, double fore and main 
topsail yards, and single mizen topsail yard, of steel, will be about 
7 tons 17 cwt., and the difference of cost will be about £500, being 
a saving to the shipowner of 10s. per ton. 

The use of iron and steel spars has been for some time gradually 
making way ; but recently the scarcity and price of pitch pine has 
induced their more rapid introduction than would probably, in 
other circumstances, have taken place—a result arising from the 
American war ; and there are grounds now to believe that, for the 
future, pitch pine, or any other kind of timber spars, will not again 
be in demand. No doubt, some men will, for a time, prefer timber 
spars to those of iron and steel, just as occurred when timber ships 
and hemp cables were being supplanted by those of iron; but it 
appears to the writer that, without retarding the change much, these 
men will only perform the duty of mile posts, by marking its pro- 
gress, and that there seems to be no doubt that the days of large or 
heavy timber spars are numbered. 


The following then took place :— 





The pitch pine solid yard¢ weighs 1 ton 16 cwt.; the built timber | 
yard, 1 ton 19} cwt.; and the steel yard, 1 ton 13 cwt. 





* Scottish Shipbuilders’ Association. | 
O-784 Xx FX 
t The strength of the timber mast =--— — Bix 


For pitch pi f th lity - 
mena ine gt he aay Y 7 3,600, 7— raiun of mast 6 


O-7854 “l-n4 
The strength of the iron mast wie ein ) 


y = radius of mast = 15”, + (l-n) = thickness of material 
mast = ,2. f’ = 18,000. 
-’. Strength of timber mast : strength of iron mast 


of 


2: fr: f'r3 (ln). 
+ 2,000 : 2,010°6. 


> By the same process as with the mast, and putting for steel, /’= 30,000, 

Strength of timber yard : strength of steel yard: : f73: /’ 73 (l—na). 

33% : 8,855. 

§ Ina collision which lately occurred on the Clyde, a yard was carried 
away with apparently jess strain than the makers of the yard expected it 
would have resisted. It must be borne in mind, hewever, that spars of 
either iron or steel will not bend so much as those of timber, and they are, 
therefore, probably less fitted to withstand collision, inasmuch as tne timber 
spar, in bending, answers partly the purpose ofa buffer. It must not be forget 
either that occasionally, with iron and steel spars as with those of timber, 
material of a reedy or otherwise defective character will escape all the ex- 
amination that can be made. The calculations of this paper would, of 
course, be vitiated in the case of defective material, and are made on the 
as:umption that, for iron, the material will carry in extension safely 8 tons 
per square inch of section, and for steel, 13 tons per square inch. 


|| Weight of solid pitch pine mast— 














Mr Mansel: I would ask Mr. Laurie what kind of steel he pro- 
poses to use. He mentioned a price, £20 per ton, which [| think 





. would not pay for the best material. 


Mr. Lawrie: I think the spars made in Glasgow are chiefly made | 





* Cost of masts, 77’ 9” long x 30” at the partners :— | 
Solid timber mast— 








} tons ewt, qrs. Ib. 
Contents of mast piece = 282 cub. ft., at 46 Ib. 6 1 3 4g 
Contents of cheeks = 15 cub. ft., at 50 Ib. * ¢ 8s 
er ee oe oe ee oe oe o Oo 1 
6 2 3 12 
Add for hoops and additional bolts in built mast o WwW 2 WB 
6 138 2 2 
Weight of iron mast— Plates ‘ 4 19 2 15 
Cheeks .. ° ¢ ft SS 
Rivets v 5 0 0 
Invoice weight of material uscd = 5 v 0 1 
be Weight of solid pitch pine yard— 
Contents of spar = 87°45 cub. ft., at 46 1b... ° 1&6 3 18 
Add for hoops and bolts in built yard.. ° vo 8 2 W 
; @ $ 0 
Weight of steel yard—Plates .. 2 a 1 12 2 1 
Rivets ee ee e323 8 
Invoice weight of materialused=1 14 2 6. 


Timber of main piece = 80’ 0" x 2’ 8” = 560 cub. ft., at tis. £2168 0 0 | 
Timber for cheeks es - = 30 cub. ft., at ds. 71 0 
Bolts for ditto.. ee a == 38Ib., at 3d. 09 6 
Sawing.. * oe .- o = 1,633 sup. ft., at 2s, 9d. 29 6! 
Workmanship of carpenters oe oe oe ee ve 60 0 
£184 9 0} 
Built timber mast — | 
Timber of main piece = 8 logs, 44 0’ 165” = 664 cub. ft., at 4s. £132 16 0 
Timber for cheeks ee oe os = 30cub. ft., at 5s. 710 0 
cwt. qr. Ibs. 
Bolts for ditto .. ee oe - = 56 0 Oat W@W 415 4 
Hoops oo = 4h" X i’ spacedat3’6"= 6 O Oat 4d. 11 4 0} 
Sawing .. ee ee ee ee =2,900sup.ft. at 280d. 319 9 
Workmanship of carpenters = 6 men for 3 weeks.. ee o @WOev 
£187 3 1 
Iron mast— 
tons, owt, qr. Ibs. 
Weight of plates ve =4 19 2 1b at lis. £64 15 | 
Weight of cheeks oe =O 4 1 14 at 1*s, 216 10 
Weight of rivets oe =0 5&5 O Oat lds, 310 06 
Workmanship—number of plates - = 28 at lds. 11 0 0 
Workmanship— number of rivets +» = 1,600 at 6s. 6d. 6 40 
Paring and caulkipng—number of yards.. = 2 at 6gd. 2 910 
Workmanship at cheeks .. oe ee 9 oe 300 
£92 16 11 
Solid timber yard— 
Timber «+ llog=s80'O" x 206”7= 224 cub. ft., at és. £67 4 0 
Sawing ee oe ee oe = 1,440 sup. ft., ats. Od. 119 7 
Workmanship ee oo oe o os - $e | 
471 3 7 | 
Built timber yard— | 
imber ae 2 logs, = 46’ 0” X 20” = 253cub.ft.,atds. £5012 6 | 
Hard wood to fish, 8 pieces = 45 0’% 8" X 7" = 50’ 8” at 5s. 1213 4 | 
Hoops .. -» = 84> ], spaced at 4’ 6” =240)b., at 4d, 40 oj 
MO is “Ge vamtuas as ue ne ‘ea | 
Sawing .. - =1, oe oe ee oy at2s. 9d. 2 1 2 
Ditto .. - = 600 ee ++ at ds, 1 49 
Workmanship of carpenters oe oe ee on oe 60 9 
£7717 7 
Steel yard— 
tons ewt. qr. lb. 
Weight of plates .. oe =! 12 2B 120 at 208 £32 li 9 
Weight of rivets .. es +» =0 1 8 2 at 16s. 1ll 6 
Workmanship—number of plates .. .. = 16 at 10s, § 9 0 
hivetting—number of rivets .. se + 1,100 at 7s. 6d. 426 
Paring andcaulking ., ee ++ = 60 yards, at 5d. 150 
£4710 & 





of puddle steel. So far as I know there is not much cast steel used 
for this purpose on the Clyde, and £20 is, I think, tho full price of 
puddle steel. 

Mr. Mansel: Yes; but I believe the best material is the cast steel, 
which costs some £23 or £24 per ton. 

The Chairman then referred to one part of the paper in which 
Mr. Laurie speaks of the butt straps. I think care should be taken 
in putting these butt straps on, to put the reed the long way of the 
yard, They are frequently put on the cross way, and it is known 
they are far weaker there; for if a strain takes place it is apt to 
break the strap. Do you know the difference of strength of homo- 
geneous steel ? 

Mr. Mansel : I believe there is no difference in homogeneous steel, 
but in puddle steel there is. Mr. Mansel stated the result of two 
experiments made of cast steel lengthways and crossways, showing 
that there is no appreciable difference in the two. 

The Chairman: It occurs to me that butt straps with the holes 
reeled, when they are put running the cross way of the mast, are 
very apt to split through these holes, if the mast gets foul, much 
more liable than if the reed were fore and aft. 

Mr. Curle: I have noticed that Lloyd’s surveyors are very fond 
of getting row rivets in a line with one another. That is very 
good for putting it into a testing machine, for they test it strength- 
ways, 

Mr, Glen: I think that all these yards ought to be doubled in the 
middle. They should be doubled out as far as the quarter of th 
truss, because it is there they give way. ‘here is nothing to kee, 
them there. They would be none the worse of being doubled both 
inside and outside. 

Mr. Hamilton: Mr. Lawrie has suggested that the one tube should 
go inside of the other, and have no butt straps at all—the one to 
overlap the other. 

Mr. Lawrie: They do it in Liverpool generally in that way. 

Mr. Mansel believed that Lloyd’s people arrived at their result 
as ' some experiments which were not altogether satisfactory to his 
mind. 

Mr. Curle: I have seen a number of these plates that were ex- 
perimented on in London, and, as far as I recollect, [ do not 
believe any of them were Gin. by jin. plates. I think from 4}in. 
to 6in. 

The Chairman: I think Mr. Lawrie’s suggestion is a good one. 
I have thovght that if they were welded solid, and shrunk in, it 
would be a great advantage. 

Mr. Hamilton: I have a note in my pocket which I had intended 
for another purpose, and which shows, I think, rather a different 
result from that arrived at by Mr. Lawrie. It is a note of the cost 
of three topmasts. There contents are—211,7ths feet, at 9s. 6d. per 
cube foot. The iron masts, brought to the cubic contents of a wooden 
mast, cost 9, 6d. per cubic foot. Four lower yards cost 6s. 1}d. 
per cubic feet; four topsail yards. Gs, 7d. per cubic foot; and three 
upper topsail yards cost 7s. 4d. You will observe that the lowest 
price is 6s. 14d., and the highest 9s. 6d. 

The Chairman: That is the iron mast. 

Mr. Hamilton : That is the iron mast finished. Of course you 
require to deduct from that the price of wooden spars to compare 
them; but it does not appear, I think, that the iron masts are so 
much cheaper as Mr. Lawrie bas shown ip his r. 

The Chairman : Have you any idea what the wooden masts would 
cost ber cube foot, finished in the usual way ? 

Mr. Curle: They vary so much in price that I could hardly state 
a figure. 

Mr. Hamilton: It may be interesting to mention that these three 
topmasts weighed 72} cwts., and cost £1 7s. 9d. per cwt. finished ; 
four lower yards £1 7s. 4d. per cwt.; top-sail yards, £1 Gs. 5d; and 
_— — yards—I suppose in consequence of their smallness— 

1 8s. 14. 


The Chairman : Steel or iron ? 

Mr. Hamilton: These are steel. The lower masts are not there 
at all ; only the topmasts, lower yards, topsail yards and upper top- 
sail yards. 

The Chairman: I think it would be interesting if Mr. Hamilton 
could send to the secretary a note of the cost of masts of the same 
size of wood, 

Mr. Hamilton: Ob yes, I can easily do that (see following). 

A cordial vote of thanks was afterwards awarded Mr. Lawrie. 

In a note afterwards received from Mr. Duncan, enclosing the 
following table of the costs of iron masts and steel yards, he says 
that “ topmasts and small yards that can be got at ordinary price, 
say two shillings to four shillings, are invariably cheaper in wood 
than steel, and the smaller the greater difference. So that the 
advantage in cost to the shipowner of using steel down to small 
sizes is doubtful, ten sbillings per ton, or anything, unless for 
durability ; and I am perfectly satisfied that anything under 50ft. 
long, or 12in. diameter, or four shillings per foot, is cheaper and 
better of timber, setting the want of elasticity and thinness of steel 
plating, and difficulty of making, against the greater calculated 
strength of the steel spar.” 


THE COST OF IRON MASTS AND STEEL YARDS. 
By R. Duncan, 


























Jron Plates, £12 per ton; and Steel, £21 per ton; Work, £8 and £9 
‘ , Ff is - = .| | | 6 
ics) of |S gel a GEL] Ge!) # 
£23] 38 | 8 les\%| sé sald] ce | of 
sles] S2 | « |S8is] 82 iS Z| 38 | = 
sims ae | @ |By 2 ob | 2 5 
fe =| ~ | 8 bel) = (me 3 | 8g 
| ee RL ee at 
~ || —— 1lb| £] # n. | lai 2 al 6 oe. 
100 | 36) fand ys | 107 | 20! zo | 214 0 | 40) 40). 80 0 24 (0 
90/83) »  » s |19)| ,, | 160 0/32) ,,) 64 0} 92% 0 
s0 | 80| yandg | 62 | 174) ,,|122 0/25! ,| 60 Oo} 172 0 
75 | 9% | 411/16! ,,| $7 0/19: ,,| 38 o | 185 0 
70|25| 9 | 315/16] ,,| 75 0/35! ,,| 39 0/105 © 
65 a8 | gandy | 8 | 14] ,,| 60 0} 12) | 240, 64 0 
60 20 | ‘ » | 210/14] ,,| 50 0 10 no} 0 70 0 
Steel Yards. 
| it.| 2| @ «. a| £5 s 
100 | 25 |%, Ys, and }) 4°10] 14 89, 185 0/18 40] 36 0/171 0 
90 | 22 ys, d,and 4% oo 13| ,,|10610/34' ,, | 28 0 | 13410 
80 | 20 |, }yandyh. 213/12) ,, | 7910) 10 ,,| 2010] 100 0 
75 | 18j}» » » | 28] IL) | 6610] Sy » | 1610! 8110 
70|17j + » | PIT] 1] ,,| 6530! 7% |] 15 ©} 7010 
65} 16 4, y%,and4 1-10 | 9|,. 40) 6 ,| 20] wo 
6o | 15 140/ $j) ,, 36 0} 5 »| 10 0} 46 0 
(Signed) R. Duncan. 


The following is the communication received from Mr. Hamilton, 
referred to on the foregoing page :— 

“ Note of the experience of Messrs. Barclay, Curle, and Co, as to 
the cost of iron and steel masts and spars for 7 of 1,200 tons, 
and also, for comparison, the actual cost of three built masts, and an 
estimate of the cost of the other wood spars of similar size to the 
steel ones. 

“None of these spars were made by piece work. For the net 
finished weight a deduction of about 10 per cent. should be allowed 
for waste. 

“The price of the wood spars is calculated at the current rates 
which obtained, with very slight variations, for many years before 
the American war. 

“ In making up the nett cost of iron masts, we make no allowance 
for steam power, machines, coals, and tools—a considerable item in 
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the manufacture of iron masts, and which item is added in the cost 
of the following :— 

Iron and Steel. Wood. 

2s. 4. 2s. d. 


Bowsrrit, 254ft. over all ¢ 221' ft. cube. 
RON, § and yin. thick 
» C. 


t qr. 1 
Plates .. ..2 532 7 2314 0 
Rivets .. ..0 18 5 116 
Paints, cils, use 
tools, &c. 2 





20 
= Wages 713 2 
27 12 —— £34 810 
14s. 7d. per cwt., or 3s. 1d. per cubic foot. 
GReernart, 40 x 23}, 153ft., 5s. to fs. 6d. 42 3 94 
Sawing, £3; labour, 13 daysatSs.,£358. 6 5 0 
—---- £48 8 9} 
Masts, Fore 80ft. % 30in., 500ft. cube. 
Main, 82}ft.  30in., 5lbfsft. cube. 
Iron, # and Yin, thick. 
t. ¢. qr. Ib. 


Plates ll 8 1 6 106 12 8 
Rivets .. ..013 2 0 8 20 
Paints, oil, use 
of tools, &c. 14 15 8 
—_—- Wages 7215 9 
| ae oe oe — 02 5 1 


16s. 9d. per cwt., or 4s. per cubic foot. 
Boi.t Woop Masts, Fore, 91éft. x Slin. 
Main, 934ft.  sJin. 
Pitch pine, 1,381} 9ft. at 2s.6d. .. 17214 7 
Cr. Plank, slabs, and cuttingsoff.. 22 14 & 





150 0 4 
Oak for cheeks, 52ft. at 4s.a 3s. ., 717 0 
Bolts .. ..015 3 274—~at 2is. 1615 IL 
Hoops .. .. 8 2 13—at 37s.4d. 42 4 4 
White lead, paint, wedges, washers 718 0 
Wages, £37 10s. 2d.; sawing, 


£11 14s. 3d, 49 4 °5 




















7400 
Masts, Mizen, 764ft. x 22in., 257445 cubic feet. 
RON, § and ,%in. thick. 
Plates .. .. 816 114 35 11 8 
Oe «0 «6 8 5 LO B10 5 
Paints, oil, use 
of tools, &e. 46.3 
sa Wages 21 410 
41 214 6415 1 
ids. 11d. per ewt., or 5s. per cubie foot. 
Woop Mass Toneuen, 76ft.. x 234in., 291,5, cubic feet. 
Main piece, pitch pine, 260ft. 4s. to 
is 08 Wa de we oeiies os OCR 
Tongue piece, pitch pine, 39,4 {t. at 
DG 66 cv 6 sess, os «0 £90 4 
Bolts, paint, &c., £1 10s. 7d. ; hoops, 
2 owt. 6 Ib., at 37s. 4d., £3168.8d.. 5 7 8 
Oak bib, lift. 28.to3s... .. « .. 113 6 
Sawing, £193. 4d. ; wages, £7 10s... 819 4 
; ; Sena 7711 4 
Tor-masTs, Fore and Main, each 46ft. x 16in., 818 
cubic feet each. Mizzen, 38ft. x 13jin., 48,1, 
cubic feet. 
Srey, } and ,Sin. thick. 
Puddledsteel.. 3 6 O 14—at £1810s.61 3 4 
Iron rivets .. 0 4 2 10—at lis. 6d. 311 6 
Paints, vil, use 
of tools, &. 611 6 
soe Wages 2810 6 
310 2 24 ee 9916 9 
£1 8s. 3d, per cwt., or 9s. 5d. per cubic foot 
Woop, pitch pine. 
Fore and Main, 50ft. x 18in. each 225 
cubic feet; Mizzen, 40it. x ISin., 
62it. = 287 cubic feet, 6s. at 26. 6d. 35 18 9 
Sawing, £4 ls.; wages, 24 days at 
5s. = £6 et. 66 a 46 6 ee on BOG D 
Lower YARbS8, fore and main, 77ft. * 19in. each, ati 
193 cubic feet each. Crossjack, 6vft. % 15in., 
93% cubic feet. 
STEEL, pe 4, and pysin. thick. 
t. c. qr. Ib £s.d 
Puddled steel.. 5 8 1 15—at18s.6d. 9217 1 
Rivets .. ..0 6 8 & 518 & 
Paints, oi!, use 
of wols, &c... 960 
Wages, i: clu- 
ding fitting 
jackstays .. 10 5 0 
—_—_—_— —— 48 6 6 
510 020 
£1 7s, per cwt., or 6s. 2d. per cubic foot 
Woop, pitch pine, fore and main scarfed. 
Main pieces, each 60ft. x 13in., 270 
cubic feet at 4s. 6d... .. .. oe 6015 0 
Short end pieces, each 30ft.  1din., 
93 cubic fect., 9s. at 2s. 3d... 326. 101011 
Hoops and bolts, 1701b. at 6d ay 450 
Sawing, £5 26. 6d.; wages, 36 days at 
se. = £0 ae oe . 06. se “es ae eS @ 
Crossjack, §2/t. % 16in., 103 cubic 
ee, Cees. GE. 8k tc es ews BHI 
Sawing, £2; wages, 14 days at 5s. 
BP ts ss as ox es to op, IOS 
oes 118 5 1 
Lowrk Tor-sain Yarps, fore and main, each 
66ft. X I6in., 117y% cubic feet each. Mizzen, 
Sift. & 12in., 51 cutie feet 
Sreev, jx) 4, and yxin. 
Puduted Steel.. 5 6 O 14i—atl8s.6d. G1 8 4 
Rivet a0 # “0 $13 6 
Patuts, Oils, use 
of tools, &e... 5 9 
Wages, incl 
ety fitting 
jackstays 3 4 6 
eee ~~ $05 1 ¢ 
3] 0 6 
£1 6s. 3d. per ewt., or 6s. Td. per enbiec foot 
Woon, pitch pine, two, each 68ft.x 18in., 
306 cubic feet at 4+. 6).: one, daft 
X ld4in., 73 eubie fect, 6s. at 2s, 6d 
879 cub c feet, 6 : aoe Os 
Sawing, £5 10s. Od.5 time, 41 days 
at bs. = £108. 6. oe ee oe oe 1K OCB 
—__ 9616 3 
Urrer Tor-sai Yanos, fore and main, each 60{t. 
X Lbin., Wht. each. Mizzen, 47ft. x Jlin., 
39,5 ft. 
Sreev, yy. 4, and yyin. thick. 
Puddled steel.. 2 3 6—atlss.6d. 61 12 4 
Rivets,Lowmoor0 3 011 417 10 
Paints, oil, use 
of tools, &e . 440 
Wages, = inclu- 
ding fitting 
jackstays .. 22 6 4 
218 317 
#1 Ss. 3d. per cwt., or 7s. 4d. per cuic 
Woop, pitch pine, two, each 66ft. «x 
age 249 cubic feet, 6+. at 38. 61. ; 
SO, & 124, 54 cubic feet, 3s. at 
@s. 6d, = 303 cubic feet at 9s... .. 50 § 10 
Sawing, £3 7s.; wages, 38 days at 5s, 
= MOMs. 2. cc ce cf of of ISI O 
ee 6 510 





£727 2B LT 7 Of 
“Showing a slight saving in favour of the use of wood masts and 
spars. 








“ Mr. Lawrie stated that the advantage in favour of steel aud iron 
would be ‘somewhat modified by the chanyes that occur in the prica 
of material,’ but that the advantage would uot be usually less than 
his figure indicated, namely, a saving to the shipowner of £500 on a 
ship of 1,000 tons, or 10s. per ton. 

“TI think the above rates may be taken as the usual rates, and 
that the present extremely high prices are without precedent, at 
least at this port. But, allowing an addition for the present day’s 
prices of £4 per ton on steel and iron, and from 2s, to 3s. 6d. per 
foot on the wood masts and spars, we will have— 

Iron and Steel. Wood. 
£727 2 3 £716 7 Of 
84 tons 2 ewt. 2qr. 15 Ib. iron and steel, at #4) jon 19 6 

per tom << «- «2 ce 06 06 co oo ef 

On wood masts and spars, at from ds. 6d., “ 


52 11 
6s. 6d. per foot .. 3 10 


oo «8 / #8 oe 





£863 12 9 £1,068 18 10} 
Showing at present day’s rates a saving in favour of stec! and iron of 
£205 6s. 14d 
‘« Large iron lower masts are undoubtedly cheaper than pitch pine 
or red pine ones, whether we take present or former days’ rates. It 
is different, however, with the other spars, In the above list the 


2 


Stel and iron top-masts and yards cost.. .. «. +. £425 Il4 3 





And the wood ones eo ce 00 08 ce ee 316 511 
Excess in cost of steelandiron.. .. oe -- £09 8 4” 


Referring to the foregoing statement of cost of masts and spars, 
prepared by Mr. Hamilton, to show the experience of Messrs. 
Barclay, Curle, and Co., Mr. Lawrie states as follows :— 

“ Annexed is a note of the cost of iron and steel spars, and also 
of timber spars. With the exception of the steel jib-boom, which I 
have not made, all the other items of the cost of the iron and steel 
masts and spars show the money paid in making the spars. The 
plates, rivets, &c., are put down at the invoice weights and present 
prices, without deduction for scrap, ‘The cost of the timber spars is 
put down at estimate cost, and on comparison with the list of Mr. 
Hamilton, will be found to show, including the jib-boom, a lower 
price than that of Mr. Hamilton, which does not include the jib-boom. 
A comparison, therefore, betwixt my price for iron and steel spars 
with that of timber spars, is less unfavorable for the timber spars 
than, according to Mr. Hamilton, it should be. It is impossible, 
however, to make an estimate for timber spars with the same 
accuracy as for iron and steel, as it is impossible to know before- 
hand the size of logs that will be got of a quality suitable for the 
purpose. ‘I'he sizes which I have put down in my list are the 
smallest that would answer, and are much smaller than in practice 
could generally be got. On that account my price for timber spars 
is considerably less than would generally be the cost. On the 
other band, my iron and steel spars are all of them, with the excep- 
tion of the lower masts and bowsprit, of steel, while in practice the 
lower yards, at all events, are generally of iron, and eventually al! the 
others will be so as well, for the reason that, as it would be injudicious, 
on account of the security of the rivets, to reduce the thickness of 
the steel plates under thickness in my list, which is the usual thick- 
ness, they may fully better be made of iron, which, at the thickness 
of the steel plates, is sufficiently strong for the purpose, and is 
worked with fully more safety 10 the material. On that account 
the price of the iron and steel spars in my list is considerably 
greater than it ought to be, and hence a difference of £500 betwixt 
the iron and steel spars and those of timber I believe to be accurate, 
or, at all events, as nearly so as the solution of such a question 
admits. 

“The prices of material and wages put down in my list are pre- 
sent prices, with the exception of the wages of the carpenters, which 
strictly should be put at ts. per day instead of 5s., and, with respect 
to usual prices, the timber spars could hardly be put lower than 20 
per cent. less for either material or wages, while for iron spars the 
material will certainly range 25 per cent. Jess, and the wages may 
be expected to be reduced by a still larger amount, considering 
that the men by whom the spars were made were paid at the follow- 
ing rates :— 

i a me ee a 

Rivetters ... 0. oo: so oo 48. 6d. ” 

COMTE oases ee we ce SS SE. 
and received in wages at these rates£114 163. 3d. 
and in profit upon their piece work 84 5s. 6d 


” 








£199 1s, 9d=total cost oflabour. 

“ No allowance is put in my price for iron and steel spars, for coal 
or rent of machinery, because the scrap of the spars, for which no 
credit is given, is more than sufficient for that purpose, and a ship~ 
builder, in considering whether iron or timber is more economical 
for spars in producing a ship, will feel satisfied with a very small 
allowance for rent. 


Weight. | Rate. 



























Bowsprit= 30ft. 6in. x 28in lt. e.qgr.lb 8 d| £8 do £ sd) £ sd 
Plates, 7-16 and g (iron . 12 0 0 O18 Of; 26 0 ¢ | 
Rivets .. 3 ie, (0 1 3 old Of; 1 4 ¢ | 
Work: ship of fitting. No. of? wo] & O ¢ 
plates, 10 . 5 ; . 
Rivetting. No. of rivets, 550 } 6 6 115 a 
Paring and caulking. No of yards. 3s 0 63) O71) 
| 34 > 
| 
Timber—Main piece, 33ft. Bin i] o!| slo ¢ 
ME. s 
manship—Sawing 720 ft. 29; 019 9 
Carpenters, 10 days . | 5 0 10 0 
sd | 419 9 
Foremast = 77{ft. 9in. x 30in 
7-16 and @ (iron --/419 1513 0) 6415 
s and angie iron od HG oO 2161 
Rivets rd © OF ¢ 310 ¢ 
Workmanship of fitting. No. of) ) 
plates, 22 ‘| edi cM lh 
Rivetting No. of rivets, 1,600 6 ¢ 54 0 
Paring aad caulking. No. of yards, 92 ) 6 2 go 
At Checks ° o $0 0 
m1) 
Timber—Main piece, 8 logs, dift. ’ 
loin 664 Cubie feet ; © 1382 16 ¢ 
Cheeks, Y cuvie t 50! 7m 
hous 0 ¢ io4 
Hoop . »6 0 ( 4 
“ 1 = ly 9 
Carp 1 " 0/27 0 
187 1 
| Mainmast Sift. x din, 
Plates,7 l6 aud iron ) 12113 ¢ t is 
Chi ehs and angie iron 0 4 12643 ¢ Is 3 
Rivets f ae, 051 7M Oo 34 i 
Workmanship of fitting. No. of) 
plates, 23 s| 10 0} 1L lo ¢ 
Rivetting. No. of rivets, 1.700 6 6 10 6 
Po ting and cauiking 0 ot yards, 98 oO € Bo 
At cheeks “| 3 
6 101 
Timber—Main piece, 8 logs, 48ft. x } 
16hin 726 cubic treet .. ' i0M5 40 
Crecks, Wcudic feet . . 0 5 
Holt ° ° 05 12 0 ow 5 g 10 
Hoops, 4} §, Spaced 3ft ‘0 6 2250 4/111 0 
Work manship—Sawing 3,200 ft. ° 2 9 480 
Carpenters, 108 days ° ° 5 0 7 ea 
201 14 lo 
Mizenmast = 71ft. 9in. x 23in. 
Plates, 7 16 and iron . . +31 ( 4511 4 
Che chs aud angle iron ° -/0 2 ) 116 1 
Rivets .. ° ae 04 0 3 3 
Workmanship of fitting. No. of} f 
p ate “ j lw ¢ lo v0 
Rivetti No. of rivets, 1,500 a 6 6 
Paring and caulking. No. of yards, 82 0 6) 
A. cheeks ee : *e . s 
iu 
Timber—Mair piece, § logs, 4lft. x 14) a= 
in. = 448 Ct vic feet : j Ole 6 @ 
Cheeks, 20 cunic feet 5 0 5 0 06 
Bolts oo o 4 002 310 6 
Hoops 64¢20041|880 
Workmanship—Sawing 2.175{t + 219 lo 
Carpeuters, 2] days § 0; 20 5 ¢ 


Jidb-boom = 57it, x lin. (Steel) 


Pietes. 5-16 and } 12 60 620 2 00 
Rivets .. e es ee +. 0116015 0 1 210 
Workmanship of fitting No. of} } 

i ere ae j 00 S00 
hivetting. No.of rivets, 800 oe 7 6 300 
Paring and caulking. No. of yards, 46 0 & O19 2 





Carry forward 



































Weight. | Rate.| oo Timber 
| | | eel. 
t.c.gr.Ib]s. a) £ s dies d.| sd 
Brought forward .. ..| |. 323.11 10551 4 
Timber—Main piece, 6Uft x 19in.— 190. | 5 0] 37 10 ¢ 
Workmansuip—sawing 750ft. .. ae) 29) 10,3 
Carpenters,9 days . ‘ ‘ ;o 0; 25 ¢ 
. " | 41 
Fore Topmast | 
Plates, 5-16 and 4-16 (Steel) . -|L 1 3 4g)20 Of} Q2as § 
Kivets aa oe os oo 2 2416 @ | O19 & 
Lowmoor plate . : -W 11 423 € 11 
Workmanship of fitting. No. of} ' o| 5 Oo 

plates, 10 ° «i { | 
Rivetting. No. of rivets,630_ .. . 4 211 ¢ 
Paring and caulking. No. of yards, 35 }9 5) O17 
Lowmvor plate e “ . | 0 
Sheave holes 

—— 1 

Timber—Main piece, 46ft. x 19in. —115ft. ;+ 0 2 ¢ 
Workmanship—Sawing 56uft. .. «| | » plo; 
Carpenters, 10 days .. se | 15 0 210 
Main Topmast, 44ft. x 17in. j . 
Steel—same as fore topmast e 4 3 91 
Timber—same as fore topmuast .. ont | % 55 
Mizen Topmast, 34ft. 8in. x 3ft. | 
Pilates, 5-16 and 4-16 (steel) 913 1 24/2) 0113 9 
Rivets . =e fe “i 0 0 316)'6 ¥| O14 3 
Lowmoor plate i = = -- 10 0 210)23 6] v 1310} 
Workmanship of fitting No. of} 

lates, 8 os 4 a ws j 10 0) 4 0 OF 
Rivetting. No. ofrivets,500. .. ee 7 6 ta 
Paring and caulking. No. of yards, 26 0 5) OL] 
Lowmoor pla.e ° oe “ ae Ow ¢ 
Sheave holes .. ae pe BS én 20 o| 
Timber—Main piece 36ft. x 15in. — 56ft. sa\eeu 
Work manship—Sawing 350ft. .. es $9) 09 8 
Carpenters, 6 days .. ’ 5 0] 1 ¢ 
Fore-yard, 74ft. 9in. x a | | satis 
A nase 5-16, 4-16, and 3-l6in. (Steel) .. |112 2 10j20 0 | 3211 9 

ivets .. ee ee we ee + 10 1 32416 0; lil 
Workmanship of fitting. No. of) 

* eal ‘eae the Medel 
Rivetting. No. of rivets. 1,100 .. 76,42 
Paring and caulking. No. of yards, 60 0511 5 ¢ 

2 . s . —— 4 1 
Timber—Main piece, 80ft. x 20in. — 224 ft. G6 0) 67 4 ¢ 
Workmanship—sawing 1,440ft. .. 29 139 7 
Carpenters, Sdays .. ee ° . 50} 2 6 
Main-yard, 74ft. 9in. x 18,in. | : , 
Steel—same as fore-yard 4710 6 
Timber—same as fore-yard | | 
Mizen-yard, 58ft. x l4jin. | 
Plates, 5-16, 4-16, and 3-16in. (Steel) .. [019 01520 0/19 2 § 

Rivets .. sa ae 6 on .10 1 1 20116 0 1210 
Workmanship of fitting. No. of} | 

plates, 12... = f ‘ i | 10 0] 6 0 ¢ 
Rivetting. No. of rivets, 800 .. } 7 6 3.0 ¢ 
Paring and caulking. No. of yards, 45 | oO 5}] 018 § 

. : —e p94 
Timber—Main piece, 61ft. x 16jin.— l16ft | 5 O|mw eu ¢ 
Workmanship—Sawing 750ft. .. - 29/10 
Carpenters, 6 days . ee 5 Of 130 ¢ 
Fore Lower Topsail Ya:d — 626 x 15lin. shail 
Sr alii 4-16, and 3-16in. (Steel) .. |i 1 3 43 20 0 | 21 15 1 

ivets . a ies on <n oe 2 12)6 5 9 
Workmanship of fitting. No. of} i See oe} i es 

a : § | jlo 0] 7 0 0 
Rivetting. No. ofrivets,900 atl 76137 € 
Paring and caulking. No. of yards, 48 | 0 5 10 0! 

| 5 
49 
Timber—Main piece — 65ft. x 17}in.) | | , , 
a losft. oa “a a ay | soja 6 

yorkmanship Sawing 1,047ft. . a 8 
Carpenters, 7 days = ~~ } 3 9 1 ' 

“ 5 0 ‘ > 

Main im Topsail Yard, 62ft. 6in. x | ich 

osin. } ' 
Steel—same as fore lower topsail yard... | | 33 9 
Timber—same as fore lower topsail yard | | | 441119 
Fore Upper Topsail Yard, 58ft. 9in | | | 
in. i 
lates 9-16. 4-16, and 3-I6in. (Steel) .. 1 0 173/20 0! 90 6 4 
Pts . . . . oe p16 , i » 
Workmanship of fitting. No. of) iis 3d ' diode 

Pes ene Oe jo eo; 6 oC 
Rivetting. No. of rivets,780 |. : 7 6| 218 ¢€ 
Paring and caulking. No. of yards, 44 051] 018 4 
Timber—Main piece, 61ft. x 16}i pare 
wilt. Piece, Gite. x spin. = 5 Oleg 0 0 

yorkmanship—Sawing 750ft. |. 9 | 
Carpenters, 6 days _ , “ 2s 7, . ; ; ; 0 0 | 

Main A ng Topsail Yard, 58ft. 9in. > | ee 

in. 
Stee!—same as fore upper to; ' 

. psail yard | as) 
Timber—same as fore upper topsail yard | | : 3110 J 

Mizen Topsail Yard, 45ft. x 1Jin 

Plates, 5-16, 4-16, and jin. (Steel) + 012 12720 6/12 91 
Workmanship of fitti of) Pee ees on 

——P... .. — stag? a) j20 Oo] 5 0 ¢ 
Rivetting. No. of rivets,580 |. | 76123 
Paring and caulking. No. of yards, 34 | 0 5| 014 
Timber—Main piece, 47ft. x 13in. = 55 |g “tr slg 
Workmanship-Sawing $50... Sl sans 
Carpenters, 4 days .. + - oo } 5 0 1 o 0 

8 
Less for jib-boom, not include . 
Mr. Hamilton ‘ — 2 
S mud tht x va 
SOCIETY OF ARTS. 
ON CHEMISTRY APPLIED TO THE ARTS. 
| By Dr. F. Crace Canverrt, F.R.S., F.C.S. 

Flesh, its chief constituents, boiling and roasting. Animal black, its manu- 
facture and applications, Various methods of preserving animal matters. 
Employment of arfimal refuse in the manufacturing of prussiate of potash. 
A few words on the decay of organic matters, and their fermentation and 
putrefaction, 

It will be easily understood by those who have done me the 

honour of attending this course, that this lecture must touch upon a 

variety of topics, in order to give an idea of some of the applications 

which animal matters receive, and which yet remain to be discussed. 

. Flesh. —M. Chevreul, in 1835, and Baron Liebig, 1845, examined 
the changes which flesh undergoes when placed in contact with hot 
aud cold water; and the following table, taken from Liebig’s in- 


resting work on the chemistry of food, will give you an idea of the 

composition of flesh :— " 7 
Cold water. Action of boiling. 

Coagulated albumen 29° 

«» 66. Gelatine ... ... 

Iu solution aia ee 

Fibres and membranes 1644 


Soluble ... 


we 164 
Bt... eee coe coe coe 20 
a a 
| 1000 

Liebig and Chevreul further succeeded in isolating from the 
30 parts soluble in water some of the following substances:— 


Insoluble 


Kreatine ... - C, H,N; co +2HO 

| Kreatinine... see eco Oy By De De 

} no a « Ce H, Nz Oy 
EOUREODMGUE ic. ass. cco aun, ase Og Me Be Oe 
EMOTO CCE... on. ces sve ore tes OH, OO, + HO 
Guanine (Scherer) .... ... ... ... Cig H; Ns Oz 
Xanthine (Strecker)... »» CloH, Ny Oy 

Glycocalle... 2 1 .. oe oe C, HN, Oy 

3 Leucine (Cloetta) ... ... we... CH, Ni 0, 


| MONI asic: asd: ein “ace, cum moe 
The most important mineral salts in flesh are the acid phosphate 
| and lactate of lime, and, according to Fremy, the acid phosphate of 
| potash and chloride of potassium. The above statement shows that 
| flesh is a most complicated substance, and it is easy to conceive that 
| this must be so, when it is remembered that it is derived from blood, 
| of which it contains a large amount; but a most interesting and 
curious fact is that, while blood is rich in salts of soda and poor in 
salts of potash, in flesh the relative proportion of these sit: is 
directly reversed. Another interesting fact is the small amount of 
solid matter contained in flesh, and also the small amount of nutri- 
tive matter it yields to water under the most favourable circam~- 
stances, I repeat “the most favourable circumstances,” for when 
meat is placed in boiling water the 3 per cent. of albumen it coD- 
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tains is coagulated, closing the vessels of the flesh, and preventing all 
further exit of the fleshy fluids ; and such should be the case when 
meat is intended to be eaten as boiled meat, and is properly cooked ; 
but when the object in view is to extract the whole of the matter 
soluble in water, as in the preparation of beef tea, then the meat 
should be cut in small pieces, and brayed in a mortar with water, the 
whole then thrown into clean linen and pressed. The juice of the 
flesh so obtained should then be carried just to the boil, again passed 
through the strainer, and, after the addition of a little common salt, 
will be ready for the patient. Beef tea, even prepared by this pro- 
cess, which is certainly the best to my knowledge, contains, as the 
table above shows, but a small quantity of nutritive matter, there 
being only a little gelatine and a small proportion of the other sub- 
stances named above. Chevreul attributes the odour of beef tea and 
meat soups to osmazone, and Liebig to kreatine; in fact, Liebig 
considers kreatine to be one of the essential substances characterising 
the aroma of various kinds of flesh. Liebig during his researches 
on this substance succeeded in obtaining from— 


Fowls’ flesh... ... 0 ... ... s+ ose eee 3°21 of kreatine. 
Ox heart is” 1°37 . 
Pigeon O-&2 ” 


Beef a 0-69 ie 
Further, be observed that the flesh of wild animals contained a 
much larger proportion of kreatine than that of those which were 
confined; for instance, that there was six times as much in the flesh 
of a wild fox as in that of a tame one. Allow me to saya few 
words on the properties of this curious substance, which presents 
itself in the form of moderately large white rectangular prisms, 
having a rly lustre, soluble in water, insoluble in alcohol. 
Although this substance is neutral, it isconverted, when heated with 
hydrochloric acid, into avotber solid crystallised substance called 
kreatinive, which possesses strong alkaiine properties. When 
kreatine, instead of being treated by an acid, is acted upon by 
baryta, it is converted into an acid compound called inosinic acid. 
Liebig ultimately succeeded in fiuding these sub-tances, as well as 
another called sarcosive, in various avimal secretions. I shall not 
take up more of your time by discussing the chemical properties of 
these substances, but merely state that they enable us to distinguish 
rea! soup tablets from spurious ones. For this purpose a solution of 
the tablet in cold water should be made, when, if genuine, it will 
give a precipitate with chloride of zinc, while the spurious one, 
which contains gelatine but no kreative, will not do so. Another 
reaction is, that the pure article will yield 8 per cent. of its weight 

to alcohol, while the imitation will only yield about tive. 
Preservation of meat and animal substances—A low temperature 
is most favourable to the preservation of flesh avd other animal sub- 
stances, and under that condition it will not enter into putrefaction, 
the best proof of which is that elephants in a perfect state of pre- 
servation have been found in Siberia buried in ice, where they have 
doubtless «xi-tel for many thousands of years. IL: is also well known 
that the inhabitants of polar regious preserve their meat fresh by 
burying it in snow, and 1 meptioued av instance in oneof my pre- 
vious lectures, viz., the preservation and bleaching of sturgeons’ 
bladders ov the banks of the Volga. A high state of desicvatiou or 
dryness also covtributes powerfully to the prevention of decay, 
Thus in Buenus Ayres and Moute Video meat is cut into thin slices, 
covered with muize flour, dred in the sun, and it is consumed 
largely, under the name of tasago or charke, by the inhabitants of 
the interior, and also by the black population in Brazil aud the 
West Iudies. Further, dried meat reduced to powder is used by 
travellers in Tartary and adjacent countries, aud I may add that, of 
late years, meat biscuits have been extensively consumed by the 
emigrants having to travel from the United States to California and 
the West Coast generally. It is stated that six ounces per diem of 
this meat biscuit will maintain a man in good health throughout 
the journey. A remarkable iustance of the preservation of animal 
matter by extreme desiccation is related by Dr. Wefer, who states 
that in 1787, during a journey in Peru, he found on the borders of 
the sea many hundreds of corpses slightly buried in the sand, which, 
though they had evidently remained there for two or three centuries, 
were perfectly dry and free from putrefaction. Although it is not 
within the scope of these lectures to describe the preservation of 
vegetable matters, still I cannot refrain from mentioning the in- 
teresting method adopted by MM. Masson and Gannal, by which, as 
you are doubtless aware, vegetables are preserved in the most per- 
fect manner. Their process is most simple, as it consists in sub- 
mitting the vegetables for a few minutes to the action of high pres- 
sure steam (70 Ibs. to the square inch), then drying them by air 
heated to 100 deg., when, after compression by hydraulic pressure, 
they are made into tablets for sale, and when required for use it is 
only necessary to place the tablets for five hours in cold water, 
when the vegetable substances swell out to their former size aud 
appearance, and are ready for cooking. As the presence of oxygen 
or air is an essential condition of putrefaction, the consequence is 
that many methods have been invented to exclude that agent, or 
rather, as I shall show at the end of this lecture, the sporules or 
germs of cryptogamic plants or animals, which are the true fer- 
ments or microscopic source of fermentation and putrefaction. 
Permit me to describe concisely some of the methods proposed ; and 
I believe that one of the best processes for excluding air was that 
invented by Appert in 1804, It consists in introducing the meat or 
other animal substance, with some water, into vessels which are 
nearly closed; these are then placed in a large boiler with salt 
(which raises the boiling point of the liquor), and the contents of 
the vessels are kept boiling for about an hour, so as to exclude all 
air, and destroy, by the high temperature, all the sporules or germs 
of putrefaction they may contain, when they are hermetically 
closed, M. Chevalier Appert has improved this process in 
placing the prepared vessels in a closed boiler, by which 
means he raises the temperature (by pressure) to 234 deg., effect- 
ing thus the same Pzre more rapidly and economically. To 
give you an idea of the extent of this trade, I may state that 
M. Chevalier Appert Reet above 500,000 Ib. of meat for 
the French army in the Crimea. Iam aware that many modifica- 
tions have been applied to this process, but I shall only mention 
that of Mr. G. McAil, who adds to the previous principle of preser- 
vation a small quantity of sulphate of soda, well known to be a 
powerful antiseptic. ‘Ihe beautiful specimens now on the table, 
which have been kindly lent to me by Messrs. Fortuum and Mason, 
and by Mr. McAll, will satisfy you of the applicability of the above- 
pamed methods for the preservation of meat aud other animal 
substances. But before concluding this part of my lecture, I must 
add that the preservation of animal and vegetable substances by the 
exclusion of air and cryptogamic sporules is also effected by other 
methods than those above described; for instance, they are em- 
bedded in oil, or in glycerine, as suggested by Mr. G. Wilson, or iu 
saccharine syrups. 1 should not forget to mention that several 
plans have been proposed for protecting animal matter by covering 
their external surfaces with coatings impermeable to air. Two of 
the most recent are the following:—M. Pelletier has proposed to 
cover the animal matter with a layer of gum, then immerse it in 
acetate of alumina, and, lastly, in @ solution of gelatine, allowing 
the whole to dry on the surface of the animal matter. The cbarac- 
teristic of this method is the use of acetate of alumina. which is pot 
only & powerful antiseptic, but also forms an insoluble compound 
with gelatine, thus protecting the animal matter from external 
injury. M. Pagliari has lately introduced a method which is 
stated to give very good results. It consists in boiling benzoin 
resin in a solution of alum, immersing the avimal matter in the 
solution, and driving off the excess of moisture by acurrent of hot 
air, which leaves the above antiseplics on the animal matter. It is 
pws J neceseary to mention the old method of using smoke arising 
rng pe combustion of various kinds of wood, except to state that 
1S Case it is the creosote aud pyroligueous acids which are the 
preservative agents. The preservation of avimal matter by a very 
Similar action is effected by the use of carbolic acid, a product 
ber ar from coal tar. Itis much to be regretted that this substance, 
be is the most powerful antiseptic known, cannot be made avail- 
able for the preservation of food, but there can be no doubt that, for 








the preservation of organic substances intended for use in arts and 
mauufactures, no cheaper or more effective material can be found. 
For example, I have ascertaiued that ove part of carbolic acid added 
to five thousand paris of a strong solution of glue will keep it 
perfectly sweet for at least two years, and probably for an indefiuite 
period. Also, if hides or skins are immersed for twenty-four hours 
in a solution of oue part of carbolic acid to fifty of water, and then 
dried in the air, they will remain quite sweet. In fact hides and 
bones so prepared have been safely imported from Monte Video. 
From these facts, and many others with which I am acquainted, | 
firmly believe that this substance is destived within a few years to 
be largely used as an antiseptic and disinfectant. I need hardly 
speak of the power of chloride of sodium, or common salt, in pre- 
serving animal matters, and it is higbly probable that the interesting 
process described to you on the 18th April, by Mr. J. Morgan, for 
the employment of salt, is likely to render great service in preserv- 
ing animal food from putrefaction. But with regard to the feasibility 
of its use in Monte Video and Buenos Ayres, I cannot offer an 
opinion, as it depends upon so many local circumstances which it is 
impossible to appreciate here. Messrs, Jones and Trevethick dis- 
played at the last exhibition some meat, fowls, and game preserved 
by the following process, which received the approbation of the 
jurors. Meat is placed in a tin canister, which is then hermetically 
closed, with the exception of two small res in the lid. It is 
then plunged into a vessel containing water, and after the air 
has been exhausted through one aperture by means of an air 
pump, sulphurous acid gas is admitted through the second 
aperture, aud the alternate action of exhausting the air and 
replenishing the sulpburous acid gas is kept up until the whole 
of the air has been removed. The sulpburous acid gas, in its turn, 
is exhausted, and nitrogen admitted, The two apertures are then 
suldered up, and the operation is completed. As I consider the 
action of carbon ou animal matters rather as a case of oxidation 
than of preservation, I shall refer to that subject further on, and 
shall, therefore, proceed to consider the employment of certain 
avimal matters not yet alluded to during this course of lectures, 
such as the flesh of dead animals not used as food, and those other 
parts of their carcases which have not been applied in any of the 
processes already described. The greatest part of thexe refuse 
matiers are used for producing animal black, whieh differs from 
bone black, referred to in my first lecture, being used in the state of 
impalpable powder, while bove black or char 3s composed of smull 
hard grains, The manufacture of animal black is generally curried 
out by introducing into borizuptal retorts, connected with a coil or 
condenser, and with an exit pipe for the gases, some of the animal 
matters mentioned; on the application of heat decomposition 
occurs, the oily matters distil and coudeuse in the worm, and con- 
stitute what is called oil of dippel, formerly much used in the art 
of currying certain classes of leather; water also distils, charged 
with a variety of ammoniacal ralts, which are generally converted 
into culphate of ammonia for agricultural purposes, As to the 
ga-es they are usually ignited, aud burut to waste, The car- 
bonaceous mass Which remains iv the retort is removed, and ground 
to powder with water in a mill, allowed to settle, and, lastly, dried 
aud sold under the pame of auvimal black.  Lts chief uses are iu the 
mauufacture of blacking aud printing ink Another mauufacture 
which consu nes a large quantity of animal refuse, especially the 
horns, hoofs, &., of tov interior a quality to be used for the pur- 
poses described in my first lecture, is that of the yellow prussiate 
of potash, a most important salt, for it is extensively used in 
calico printing, silk and wool dyeing, and in the manufaciure of 
the pigment called Prussian blue, for gilding silver, copper, aud 
other inferior metals; and, lastly, it is the source from which 
cyanide of potassium is procured—a substance much employed in 
the art of photography. Let me now call your attention to the 
manufacture of prussiate of potash, the greatest portion of which 
is still prepared at the present day by the old process devised by 
Dr. Woodward, F.R.S8., in 1724. It consists in introducing into 
large cast iron pots American rlash, melting it, closing the 
vessel, and then setting the mass in motion by means of a revolving 
shaft. At this period of the operation hoofs, horns, and other 
animal refuse, are introduced in small quantities at a time. Under 
the influence of heat and of the alkali, the nitrogen of the organic 
matters splits into two parts, one part combining with the hydrogen 
to form ammonia, which escapes, while the other portion unites 
with the carbon, producing cyanogen, which remains combined 
with the potassium of the potash. After several hours the opera- 
tion is considered to be completed, and the melted mass is run out 
into small cast iron receptacles ; when cool these are placed in large 
vats with water, and a jet of steam is introduced, and the whole 
is kept on the boil for several hours, when the cyanide of potas- 
sium is partly decomposed, giving rise to carbonate of potash and 
to cyanide of iron—for not only has ——- of the iron of the 
melting pots been attacked and combined with the mass, but a cer- 
tain quantity of iron filings has been used during the operation. 
However, two parts of the cyanide of potassium combine with oue 
part of cyanide of iron, and the result is that a double cyanide, 
called ferro-cyanide of potassium, or yellow prussiate of potash, is 
formed. The liquors are then allowed to clear by standing, 
aud the aqueous solution is evaporated until a pellicle appears 
on its surface, when it is allowed to cool, and the salt 
is deposited on strings which have been through 
the crystallising vat, and which facilitate the crystallisation 
of the prussiate salt. In consequence of the large amount 
of animal matter used as compared with the quantity of prussiate 
obtained, this salt has always commanded a good price in the market, 
and has induced many eminent chemists to try to devise cheaper 

rocesses for obtaining it. ‘T'o attempt bere to give merely an out- 
fine of these various proposed plans would involve so much technical 
description as woul occupy far too much time for this lecture, but 
I would recommend those interested in this branch of mauufacture, 
to read the learned account given by Dr. A. W. Hoffmann, in his 
report on “ The Chemical Products in the last Exhibition,” page 57, 
where they will find the process of M. Gauthier-Bouchard for 
obtaining salts of cyanogen from the ammoniacal waters of gas 
works; those of Mr. R. T. Hughes and Messrs. Bramwell of New- 
castle, for the conversion of nitrogen of the atmosphere iuto cyanide 
of potassium ; that of M. Kamrodt, for decomposing ammonia by 
carbon carried toa high temperature; and, lastly, that of MM, Mar- 
guerite, and De Sourdeval, for procuring cyanogen from the nitro- 
gen of the atmosphere and fixing it by means of barium. This 
latter process seems to be highly commended by the learned reporter 
to whom I have referred. I must not, however. omit to mention 
the scientific aud interesting process devised by Mr. Gelis. and based 
on the chemical reaction which ensues when bisulphide of carbon is 
mixed with sulphide of ammonia. Yellow prussiate crystallises in 
large crystals belonging to the octohedral system, composed, as 
before stated, of two parts of cyanide of potassium, 2 Cy K, and one 
of iron, Cy Fe + 3 of Water or HO. This salt is freely soluble in 
water, but is insoluble iu alcubol, and when mixed with weak vitriol 
and heated gives rise to prussic acid, which distils, and may be used 
either as a violent poison or, in qualified bands, as a most valuable 
therapeutic agent. When ferrocyauide of potassium is heated with 
several times its bulk of concentrated sulphuricacid, instead of yield- 
ing prussic acid, as above it gives rise to a poisonous gas, called 
oxide of carbon, which burns with a beautiful blue flame, and which 
we have all seen burniog in our fireplaces when the combustible 
matter has lost all its volatile constituents and nothing remains but 
a red incandescent mass. When chlorine is passed through a solu- 
tion of this salt chloride of potassium is formed, and the yellow prus. 
siate is converted into red prussiate or ferrocyanide of potassium, 
composed of 8 Cy K + 3 Fe, Cy, When heated with peroxide of 
mercury, potash, peroxide of irov, and cyanide of mercury are pro- 
duced, the latter being a most violevt poison, ‘To produce Prussiau 
blue on eilk with this salt, all that is required is to dip the silk in a 
slightly acidulated liquor coutaiviug « persaltof iron, aud when thesilk 
is washed and mordaunted, it is dipped in a weak acidulated solution 
of yellow pruesiate of potash, when it assumes a beautiful blue 
colour, due to the formation of Prussian blue. T'o dye wvol itis 
necessary to pass it through a boiling bath composed of yellow prus- 





siate, muriate of tin, and a small quantity of sulphuric acid. 
Prussiau blue is gradually formed, and tixes itself on the fibre. ‘lo 
produce blue on calicoes, a solution of yellow prussiate of potash is 
made, to which is added some tartaric acid and muriate of tin. This 
mixture, after having been properly thickened, is printed o2 the 
calico, and then submitted to the action of steam, the Prussian blue 
so produced being fixed on the cotton fibre by mans of the oxide of 
tin, resulting from the Cecomposition of the salt employed. 

Nothing is more simple than to gild or silver meta's by means of 
ferrocyauide of potassium, or to cover irov and other mwnetals with 
copper. To obtain a gilding liquor, itis ouly necessary to take 
1,000 parts of water, adding to it 100 parts of yellow prussiate of 
potash, ten parts of chloride of gold, and one part of caustic potash. 
Each of these should be added successively, and the whole of the 
liquor carried to the boil and filtered. It is then ready for gilding 
silver or brass objects, when properly attached to the polo of a wal- 
vanic battery. ‘The silvering fener is made by substituting for the 
chloride of gold, in the above process, ferrocyanide of silver, pre- 
pared by adding nitrate of silver toa solution of ferrocyanide of 
potassium, the white precipitate resulting being washed and added 
to the liquor intended for silvering. For covering zinc or iron with 
copper it is simply necessary to substitute the ferrocyanide of voppor 
for that of silver. Ferrocyanide of potassium, as above stated, is 
also employed for the manufacture of Prussian blue, which was 
accidentally discovered by Diesback, in 1718, by adding alum, con- 
taining iron, to the ammoniacal liquors sold to him by Dippel, which 
were produced, as already stated above, during the distillation of 
animal refuse. These liquors, being rich in cyavide compounds, 
yielded with the salt of iron of the alum, Prussian blue. At 
the present day Prussian blue is manufactured by different pro- 
cesses, but they are all based on the principle of mixing various 
salts of iron with red or yellow prussiate, when double cyanides of 
iron (or Prussian blues) are produced. 

I shall now examive with you some of the various causes which 
contribute to ‘he destruction of animal matters when it arises from 
slow d cay rputrefaction, The first of these to which | shall havo 
the pleasure of calling your attention, is that observed by Dr. Sten- 
bouse, wb» in 1854, made the curious discovery that, if the body of 
an animal be buried in a carbonaceous mass, such as charcoal, after a 
few mouths the whole of the animal, excepting the skeleton, would 
entirély disappear ; and, what was still more remarkable, was that, 
though the experiments were conducted within his laboratory, no 
uvpleasaut effi ivia were appareut to those who were constantly thero, 
Tiis eminert chemist attributed the rapid and completo destruction 
of animal tissue iu these experiments, to the oxidation of the animal 
matters by the oxygen of the atmosphere; but to enibls you fully 
to understand how this occurs, | must call your attention to the 
following facts. Lowitz, many years since, observed that charcoal 
possesses the property of absorbing and condensing in its pores large 
quantities of various gases, aud Theodore de Saussuro mate an ox- 
tevsive series of experiments, from which | shall extract the fullow- 
ing data :— 

Une cubic inch of boxwood charcoal, absorbed of :—~ 

Aminonia « 90 cubio inches. 
Hydrochloricacid 4... .. we ee BD gy » 
Sulphurous acid - 65 


ee Td 


Sulphuretted hydrogen... 1. oe 55 gy ” 
SS | eee 35 wy ” 
rn 10 5 ” 
Niwogen .. ... mm Fs 6 ” 


Consequeutly the absorption or condensation of a gas in charcoal 
appears to be in proportion to the solubility of tho gas in water, 
aud although the condensation by a eolid and by a liquid may at 
first appear necessarily due to Cifferent causes, and therefore to bear 
no relation to each other, yet in my opinion t ese two actions are 
identical. Seeing that the gas is condensed by the molecular attrac- 
tion of the solid, [ do not see why the same attraction should not 
be exerised by the molecules of the liquid. The different degrees of 
solubility of various gases are no doubt owing to their respective 
poo properties, such as specific gravity, repulsive or expansive 
orces of their molecules, &. I may here mention that J am 
now engaged in a series of experiments in the hop of throwiug 
some light on this interesting question. 

Gay-Lussac in his researches on the condensation of gases ‘iy 
charcoal, found that one gas may expel and tako the place of 
another gas already condensed in the charcoal ; and Ur. Stenhouso. 
following up this observation, states that the gases, vapours, and 
sporules generated by the putrefactiou of animal substances, are 
absorbed by charcoal and brought into immediete contact with the 
oxygen of the atmosphere, also contained in the pores of the char- 
coul, which, oxidising or destroying the products of jutrefac- 


tion, converts them into water, carbonic acid, nitric avid, &o. 
‘hese important scientific observations of Dr. Stenhouse 
have already received practical application; thus Mr. Hay- 


wood has established charcoal filters at the mouths of public 
drains, thereby arresting the escape aud diffusion iu the #:mo-~phere 
of the noxious effluvia given off by the putrefying mat ers in the 
sewers. Further, charcoal respirators have become extensively 
used since Dr. Stenhouse called public attention to ti:s valuable 
properties of this substance ; and lastly, atmospheric filt.1s, contain- 
ing charcoal, have been successfully applied in the houses of 
Parliament to purify the entering air from any noxicus gases it 
may coutain before passing into the building. Tihe natural decay 
or destruction of organic matters is due to two perfect!y distinet 
causes, one of them chemical and the other physiological. The 
former has been investigated by many of the most emirot chemists 
of the day, and no doubt can remain that the action of the oxygen 
of the atmosphere converts the carbou of organic sulstinces into 
carbonic acid, the hydrogen into water, the sulphur in:to sulphuric 
acid, the nitrogen into nitric acid, the phosphorus into plosphoric 
acid, &c. Much light bas recently been thrown upon these pheno- 
mena by Mr. Kuhlmann, whoclearly shows that the oxi'cs of iron 
play a most important part therein; thus that the sesquioxide of 
iron yields its oxygen to the elements of the organic mators; that 
the protoxyide of iron thereby formed absorbs oxygen from the air, 
which reconverts it into sesquioxide, and this again yields its 
oxygen to afresh portion of organic matter, so that ses juioxide 
of iron is a most powerful oxidising agent, it being, in tact, the 
condenser of oxygen and the medium of its conveyance to and 
destruction of organic substances. MM. Chevreul aud Kut:lmann 
have also shown tbat sulphate of lime acts in a similar mauner, 
namely, that it yields its oxygen to the elements of orgauic sub- 
stances, and is thus converted into sulphuret of calcium, which 
having a great affinity for oxygen, is again rapidly converted into 
sulphate of lime, and thus the oxygenation and destruction of the 
orgavic matter is effected. Mr. Milton has published an interesting 
paper on the formation of nitre, or nitrate of potash, through the 
ammonia generated during the destruction of organic substances 
being oxidised ipto nitric acid, which combines wiih potash, if pre- 
sent, and if not, with lime or maguesia, which are present in all 
soils. Mr. Milton has remarked that this important chemical 
reaction is effected by an organic substance called humic acid, 
which acid, or its homologues, exists in large quantities in ail 
earthy lvams containing much organic, and more e-pecially 
vegetable, matters in « state of decomposition. Humic acid 
ab-orbs the oxygen of the atmosphere, which oxidises the ammonia 
into nitric acid and water. The chemical theory of the destruction 
of organic matters through oxidation, and their absorption of plaints 
and re-conversion into the same same substances from which they 
were de:ived, such as sugar, starch, gum, oil, esseuces, &c., or 
albumen, fibrine, gluten, caseiae, &c., was greatly in favour a fow 
years since, as it appeared to fulfil all the requiremeuts of nature. 
[t has, however, been greatly shaken by the beautiful researches of 
M. Pasteur on fermentation, putrefastion, and spoutaneous genorae 
tiov, which prove clearly that theee physivlogical actious play a 
most active part in the deetruction of urgauic substances lhis 
most skilful chemist has demunotrated that there is pu such thing as 
spontaneous geveration, and that the notion entertaived by some 
physiologists that, if matter is placed in favourable circumstances 
as to heat, light, &c., and in a proper medium, it will become 
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spontaneously ani:mated, is undoubtedly erroneous, and that life, in 
all instances, provevds from a germ or egg, in which the vital prin- 
ciple is implanted Ly the Creator. He proves that life, even in the 
most insignificant of microscopic creatures, always originates thus, 
and that there is no single instance of matter being animated by 
purely physical causes. Let me draw your attention to a few among 
many facts observed by M. Pasteur, proving that life is not a pro- 
perty of matter, like weight, elasticity, compressibility, &c., but 
is always the result of a germ, even in its lowest development. 
When arterial tlood is carefully introduced from the artery into a 
clean vessel, and there brougbt into contact with oxygen, no fer- 
mentation or putrefaction of the blood ensues: and if the experi- 
ment is repeated, substituting for the chemically-prepared oxygen 
atmospheric air which has been passed through a tube containing 
pumice-stone and carried to intense heat, in this case also there is ro 
putrefaction or fermentation ; but if ordinary atmospheric air be used 
in the place of pure oxygen, or heated air, and left in contact 
with some of the same blood, this vital fluid will rapidly putrefy, 
which is doubtless owing to the presence in the atmospheric air of 
the sporules or egys of mycoderma and vibrios, or organised fer- 
ments, which give rise to the various chemical phenomena and 
changes of organic matters into products which characterise fermen- 
tation and putrefaction. The same results are obtained when fresh 
urine is substituted for blood, an important fact, proving that the 
germs of fermentation do not exist in the fluids themselves, and that 
fermentation does uot proceed from any molecular or chemical 
change in the composition or nature of the organic substances con- 





tained in blood and vrine, but that the ferment from which these | 


phenomena procee:| is to be sought for in the atmosphere. I shall 
substantiate this viow hy several other interesting observations made 
by M. Pasteur. 

If some asbestos be j:eated to a red heat and plunged into a liquor 
susceptible of putrefection, such as a saccharine liquor, no fermenta- 
tion ensues; bat if e{mospheric air is passed through asbestos at 
natural temperature, end the latter then immersed in a similar solu- 
tion of sugar, active fermentation soon takes place, proving that the 
atmospheric air has left on the surface of the asbestos sporules of the 
mycoderma vini, which, being introduced with the asbestos into 
the saccharine fluid, crizinated the well-known alcholic fermentation. 
Another beautiful veri-s of experiments by M. Pasteur is the follow- 
ing :—He introduced into sixty small balloons a small quantity of a 
highly putrescible fluid, and after boiling the fluid in order to drive 
out the air remainivg in the balloons by the formation of steam, he 
closed the small apertures, so that on cooling the steam condensed, 
and a vacuum was proluced. He tien proceeded to open twenty of 
these balloons at tle fvot of one of the hills of the Coté d'Or, twenty 
others at the sumniit of the same (about 2,000 feet high), and the 
remaining twenty at n point near Chamounix, and the following 
results were observ-d: —Of the first twenty balloons the contents of 
fifteen entered into putrefaction within a few days, of the second 
twenty only six, aud of the third twenty only two gave signs of 
fermentation. ‘hese results, as well as some others published by 
M. Pasteur, prove that the sporules or germs of putrefaction and fer- 
mentation exist in ail parts of the atmosphere, but more abundantly 
in the lower strata, which are necessarily in contact with great 
quantities of organics matter in a state a decay, and that these 
sporules become scare in the upper regions of the atmosphere, which 
are further removed from the sonrce of pollution. Further, he has 
proved, as I stated ii my last lecture, when speaking of the preser- 
vation of milk, that fluids extremely liable to fermentation or putre- 
faction may be prevented from entering into those conditions by 
heating them to 250 dog. or 260 deg., a temperature at which the 
sporules cannot resist decomposition in the presence of water. M. 
Pasteur has advanced a step further in this interesting inquiry, for 
he has demonstrated that there are two distinct phases in putrefac- 
tion. Inthe first there are the vibrios produced in the bulk of the 
fluid containing animal matters in cain, and that these micro- 
scopic animals resolve the organic substances into more simple com- 
pounds; in the second phase there are produced on the surface of 
the fluid cryptegrams, which he called mycoderms, and which absorb 
oxygen from the air, and oxidise the products developed by the 
vibrios. In the case of the fermentation of vegetable substances, 
such as saccharine mitters, there are mycoderms (/ycoderma vini) 
which resolve them into, say, alcohol and carbonic acid, while other 
myeoderms (Mycoderma aceti) are produced, and grow on the surface 


of the fluid, oxidising the alcohol into water and acetic acid. He, | 


therefore, concludes that the animal vibrios and vegetable myco- 
derms exist abundantly in nature, and that they must be and are the 
most active causes of the destruction of vegetable and animal sub- 
stances which have fulfilled their vital function on the earth, 
reducing them into water, carbonic acid, ammonia, sulpburetted, 
hydrogen, &c., which, in their turn, become the food of a succeeding 
geveration of plants and animals. We may, therefore, truly say that 
death is life in the constantly reviving world. 

M. Pasteur has observed another most curious fact connected with 
these microscopic beings—I say microscopic because it requires a 
most powerful instrument and high powers to distinguish them, and 
to ascertain that vibrios possess a vibratory motion while mycoderms 
are stationary—this is, that vibrios are the only animals which can 
live ip pure carbonic acid, and which are killed by oxygen even 
diluted with another gas. Oxygen is essential to the life of myco- 
dorms, and some of them can also exist in carbonic acid. Lastly, 
M. Pasteur has noticod that if a very small amount of yeast is added 
to a siccharine fluid, the yeast will not materially increase in 
quantity, because the new generation which is produced lives on the 
reinains of its parents; but if phosphate of ammonia or of lime aud 
some sal ammoniac is added with the yeast, the latter will rapidly 
increase, and occupy several times its original balk. 1t is curious 
to observe that tlese microscopic cryptogams require the same kind 
of food as man, Thus they require nitrogenated food ; so do we. 
Thoy require mineral food, as phosphates; so do we. They require 
respiratory food; so do we. They produce carbonic acid as part of 
their vital functions ; so do we. I cannot do better than conclude 
this part of my subject by giving the following table descriptive of 
the various ferments observed by M. Pasteur :— 


FERMENTATION, 
} Alcohol. 
Mycodermi: ) Resolves Carbonic acid. 
vini. { sugar. eS acid, 
Glycerine. 
Mycoderma ? Oxidises { Acetic. 
aceti. 5 Alcohol. ¢ Water. 


PUTREFACTION. 
Infusorial Ferments. 


V.brios resolve animal substances. 
Bacterea ox‘dises organic matters of an avimal origiu. 
1 should mislead you, however, if I did not call your attention to 
another class of fermentations, which are chemical in their nature 
and in their «ctisu. This, for example, is the case when bitter 
almonds are cruz} ed and mixed with water. The amygdaline they 
contain is deco:n;sed into prussic acid, hydruret of benzoil, &c., by 
the ferment they contain, which is called emulcine. Again, when 
black mustard is reduced to meal, and placed in coutact with water, 
the myronic acid it contains is decomposed into the essential vil of 
mustard, a most corrosive fluid, and this is also effected by a special 
ferment called myrosine. Again, when malt is mashed with water 
of a temper.turo of 170 deg., its starch is converted into sugar by a 
ferment cal!sd diastase. 
take into ovr stomachs as food is converted into sugar by animal 
diastase, wi:ich exists in the saliva as wellas in the pancreatic juice, 
antl that this comversion is identical with that which takes place in 
the mashtah, Jn fact the whole of the changes which our food 
undergoes to router it fit for assimilation in the digastive organs of 
the body may | considered as a series of different fermentations. 
What gives a further interest to these chemical ferments is, that not 
only are tusy all nitrogenated, and possess a similar composition, 
but they mc many identical properties, bu: each has its own 
a lulon. 


We also know that the starch which we | 


PATTERSON’S GRINDING 





Tuis invention, by Robert Patterson, of Beverley, Yorkshire, 


griuding or other operation is effected between the faces of two cir- 
cular toothed plates or discs, which revolve tegether by contact 
with each other in the same direcjpp, but are placed eccentrically to 
| each other, so as to produce a wrepehing action upon the substance 

operated upon. As heretofore constructed these mills have been liable 
| to become choked and useless by having their grooves or teeth filled 





this invention consists in arranging the plates or grinding sur- 
faces in such a manner that one or more scrapers may be applied to 


| keep the surfaces clean. With this object, in lieu of using two per- | 


| fectly flat plates or grinding surfaces, and placing them opposite to 
| each other, as usual, in parallel planes, so that the two surfaces cover 
each other, or thereabouts, it is proposed to make the grinding sur- 
aces somewhat conical or bevelled, and to place them in such a 
position that they can only be brought into contact with each other 
on one side of their respective centres in a line at right angles to a 
plane, passing throngh the centres of both plates; a space is thus 
left between the two surfaces on the opposite side of their centres, 
wherein one or more scrapers can be fixed. The substances to be 
operated upon in place of being fed in through an eye in the centre 
| of one of the plates, are fed directly into the angular space formed 
between the grinding surfaces, where they are nearest in contact, and 
are thus subjected to a crushing action, in addition to the wrenching 
action of ordinary eccentric mills. 

Fig. 1 represents an end elevation of the improved eccentric 
grinding machine, the driving pulley being removed ; and Fig. 2 is 
a corresponding sectional plan of the same. 

A is the support or main framing of the mill, and B and C repre- 
sent respectively the two conical grinding or reducing surfaces, the 
one B being fast on the inner end of the driving shaft D, and the 
other fast on the end of a second shaft E, which is at an angle with 
the shaft D, and has its inner end slightly eccentric to that of the 
shaft D, as is clearly shown in the illustration. These grinding sur- 
faces are slightly conical, and are in contact with each otber at one 
part only of their :urfaces. F is a driving pulley fast on the outer 
end of the shaft D, which shaft works in a long bearing G, bolted to 
the bed plate of the mill, and consequently the grinding surface B 
receives a positive rotatory motion with the driving shaft, while the 
grinding surface C derives its rotatory motion solely by frictional 
contact with the surface B. The shaft E of the grinding surface C 
is carried by and revolves in a long bearing H, similar to the bearing 
G, and also bolted down to the bed plate. By placing the two conical 
or bevelled grinding surfaces at an angle with each other, and 
bringing them in contact at one point only, sufficient space is ob- 
tained between them on the side of the centre opposite to that on 
which they are in contact, to insert a pair of scrapers I, I', which 
are secured to the ded plate, or other convenient support, and keep 
the two grinding surfaces perfectly clean. K, K', are rollers, which 


| 


AND 





bear respectively against the backs of the grinding surfaces B and C | 


respectively, at the part where the actual grinding takes place. The | 


spindle of the roller K may work in stationary bearings L, but the 


spindle of tho roller K! is, by preference, fitted into adjustable | 


| bearings M, which bearings are acted upon by the screws N, N, work- 
| ing through nuts or tapped holes in the cross head 0. 


P is a | 


; fixed bracket, in which the ends of the screws rotate; and Q, Q, are | 
| spur wheels for transmitting motion to both the screws simulta- | 


neously by turning the hand wheel R. By regulating the position of 
the roller K! behind the grinder ©, in the manner shown, the dis- 


tance between the grinding surfaces may be varied, so as to grind | D t 
| metres, its mean temperature 15 deg. centigrade. 


| finer or coarser, as required. Six the feeding hopper, supported by the 
uprights T, T, and discharging its contents into the angular space im- 
mediately above the poiat of contact of the two grinding surfaces. 


| 


The ground or reduced substances are discharged through the shoot | 


or spout U, 
grinding surfaces and the rollers K, K', in wooden or metal cases, 
so as to prevent the entrance or exit of dust. The grinding surfaces 
may be composed of stone orany other suitable material, but when 
iron or steel plates are employed for this purpose, as shown, the 
grinding surfaces may be furnished with circular teeth or ridges, 
varying in pitch according to the work to be done. From the pecu- 
liar relative positions of the grinding surfaces it follows that the 
| teeth or ridges on the opposite grinding plates will cross each other 


In practice it is found advisable to enclose the two | 


HULLING VEGETABLES. 
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when they are nearest in contact, and thus produce a wrenching or 


relates to that class of mills known as egocentric mills, wherein the | twisting action upon the substances under treatment in addition to 


the pressure between the plates. 





Bismutn From Otp Tyrr.—M. Ballard, of Paris, bas, in conse- 
quence of the high price of bismuth, tried the experiment of re- 


covering it from old type metal, and he thus explains his mode of 


| p | when reducing soft, oily, and gummy substances; and one part | procedure:—Ist. Dissolve in nitric acid, in order to transform all 
| o 


the tin into metastannic acid, which is separated from the solution 
by filtration from the nitrates of lead and bismuth ; it is then washed 
in water slightly acidulated, dried, and reduced with charcoal. 2nd. 
In the liquid, neutralised to the utmost extent, strips of lead are 
plunged, which precipitate the bismuth in the metallic state; this 
is then dried and melted in the ordinary way. 3rd. The lead is 
| precipitated from the last liquid by means of carbonate of soda, and 
afterwards dried and melted. In order to obtain the sub-nitrate of 
bismuth in a state of great purity, it is only necessary to neutralise 
| the liquid containing the soluble nitrates, and to dilute it with a 
| large proportion of water, free from carbonates, chlorates, and 
| sulpbates. In repeating these operations, the greater part of the 
| contained bismuth may be separated in the form of white oxide. 
ExrerIMENT witH TorPEpOES.—An experiment with one of thoso 
| inventions which, by increasing the destructiveness of war, tend 
| to diminish its frequency, bas taken place in the Scheldt, and close 
to Antwerp. A ship, not considered worth repairing, was towed to 
Fort 8. Mary, about six miles below Antwerp, aud having been 
moored there, two explosive machines were submerged in her im- 
mediate neighbourhood. One, containing about 150 1b. of powder, 
was sunk about six yards ahead of the ship, and another, contain- 
ing about twice as much, about twenty yards further aft. The 
smaller machine was first exploded, with the effect of blowing up 
the whole of the bows of the vessel to the height of the foremast, 
and in a quarter of an hour afterwards the larger machine com- 
pleted the destruction of the vessel, nothing remaining of her 
except a few shattered timbers. Previous experiments had been 
made with torpedoes of this kind on rafts of timber ; but it was 
thought better that they should be tested on the things upon which 
they are designed to act. The experiments are regarded cs satis- 
factory, although, from the difficulty of approach, the danger 
to shipping is not so great as might be apprehended.— Mitchell's 
Journal. 

Tue Nirre Beps or Tacunca Ecvapor.—Last week, M. Bous- 
singault communicated to the Academy of Sciences a paper on the 
nitre beds of Tacunga, in the state of Ecuador. Nitre, or saltpetre, 
| is a substance formed by nature in astonishing abundance; it is to 

be met with in rain, snow, hail, and fogs; in the water of rivers, 
and consequently also in the ocean. It is produced in the air, andin 
various soils; but, though found everywhere, it is seldom found in 
large quantities ; the only spot on the globe where it is mot with in 
this shape is Zarapaca, in Peru. Elsewhere this salt makes its ap- 
pearance spontaneously, producing efflorescences on the surface not 
unlike vegetation. One day the soil is black and damp; the next 
is white and crumbles into dust. The saltpetre is collected by 
sweeping the surface, and if the weather continues fine, a new crop 
soon appears. It is thus obtained on the banks of the Ganges after 
an inundation; in Spain they obtain it by lixiviating vegetable 
mould, which may therefor serve the double purpose of a profitable 
nitre-bed or a iich corn field. Tacunga is a town situated 59 
min, S. lat. and 80 deg. 10 min. W. long. from Paris; it was 
built in 1524, on the site of an Indian city; its altitude is 2,860 
It lies between 
two rivers, the Alaque and the Cutushee, aud at the base of the 
Cotopaxi. Its soil rests on a bed of trachyte and volcavic tufa, 
and consists of finesand cvntaining particles of trachyte and pumice- 
stone. The saltpetre offloresces on its surface, and is collected as 
above described. A kilogramme of dry earth produces 18 per cent. 
of nitre, independently of nearly 2} percent. of nitrogen combinéd 
with organic substances. Efiiorescence of saltpetre denotes an ex- 
tremely fertile soil; indeed M. Boussingault considers fertility and 
nitrification to be intimately connected ; on ae 
ina t measure upon certain atmospherical conditions ; thus, Cry 
weather 1 favours it ; but damp, and especially rain, will dissolve and 
wash away the nitre already formed. 
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Tus invention, by Henry Bayley, of Stalybridge. relates to that 
class of machines for separating the seed from the fibre of cotton 
known as “ Macarthy’s roller gin,” and the invention consistsin au 
improved combination, arrangement, and construction of such 
gins, namely, the feeding board, vibrating or beater plate or knife, 
and doctor, are all placed in about the same line, but at an inclina- 
tion to the horizon, by which means the seed cotton will tend to 


descend with the assistance of the vibrating knife, so that its fibre | 


will be taken between the upper surface of the roller and the doctor, 
and discharged in the space beneath the roller, while the seed will 
pass through the grid and slide down the inclined surface of the 
doctor, and will fall into a suitable receptacle made of sheet metal. 


The doctor is arranged so that its position upon the roller can be | 


readily adjusted, to suit different lengths of fibre, by means of slots 
concentric with the axis of the roller, or by means of suitable 
adjusting set screws, by which its position can be altered and kept 
at a tangental position to the surface of the roller. Set screws are 
also placed to act upon the under side of the doctor to adjust 
its pressure upon the roller, and the grid is arranged in a position 
about perpendicular to the doctor, and is provided with set screws to 
adjust it against the upper surface of the doctor, The vibrating 
knife is mounted upon arms, which have theirfulerums on studs 
screwed in brackets, which are attached to the side frames of the 
machine by screw adjustments, so as to regulate the position of the 
edge of the knife to the rojler. The vibrating knife receives 
motion from two eccevtrics or cranks on a cross shaft through 
suitable rods jointed with the arms carrying the vibrating knife. 
This cross shaft is the first-motion shaft in machines intended to be 
driven by power, and a pinion secured upon it drives a wheel fast 
npon the axis of the roller. In double gins, in the same frames simi- 
lar parts are placed on opposite sides of the fran:ing arranged and 
adjusted in the manner hereinbefore described, and either a single 
vibrating knife, with double edge, and mounted on the same arm, 
may be used, or (which is preferred) two separate and independent 
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eccentrics, both rollers and eecentries driven by the same or a 
separate cross shaft. By means of this improved arrangement no 
agitator or similar contrivance is required to press forward the cotton 
to the action of the roller and doctor. When these gins are to be 
driven by hand the roller is made the first-motion shaft. Fig. Lisa 
cross sectional elevation; Fig. 2, an elevation of the driving end. 

A, the end framing; A*, cross framing; a, driving pulleys; a’, 
shaft of driving pulleys, having upon it the eccentric or cranks a? ; 
a’, connecting rods attached to cranks and jointed to the vibrating 
arms b, to which they give motion. The vibrating arms, J, have 
their fulcrums on studs, 4', secured in a bracket, 5°, adjustable verti- 
cally by screws, as shown. The vibrating arms, 4, are at the out- 
side of the framing, and slots are made in the framing, so that the 
vibrating knife, °, can pass through, and so that its ends can be 
attached to the arms , as shown; ¢ is the roller, which may be made 
in the ordinary manner, either grooved or covered with leather. 
The bearings of tie roller ¢ are in the end frames. The roller c is 
geared with the shaft a’, by means of a pinion a‘ and wheel c', 
(as shown in Fig. 3). ‘he wheels at and c! are covered bya guard 
A*. The doctor d, which rests on the upper side of the roller e, is 
fixed to a board or plate d', the position of which is adjusted at 
each side by means of the screw and concentric slot d*, and a screw 
d3, passing through the board d!, with a screw out above and ove 
below the end of the screw d3, resting upon an ear from the framing; 
eis the grid, itis secured at eich end to a bracket e', screwed to each 
end frame, and it is adjustable up and down, and is made to press 
upon the doctor by set scrows e*, one at each end; fis a metal trough 
the width of the machine, to receive the seeds, and g is a metal 
trough to receive the cotton which is delivered from the roller c; h 
is the feeding board partly covering the kuife 43, and just clear of it. 
The feeding board », vibrating knife 5, and doctor d, are placed in 
about the same line and in an inclined position, as shown, so that 
the cotton is easily fed forward and the seeds pass through the grid 
and down to the trough. 
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Tus invention, by Daniel Adamson, of Penistone, Yorkshire, 
relates tu the converting vessels employed in the manufacture of 
steel and iron by the atmospheric process, and it consists in an 
improved arrangement and disposition of the passages for convey- 
ing the atmospheric air, gases, or steam to the interior of the con- 
Verting vessel, and in adapting the vessel to such an arrangement 
of air ges. Mr. Adamson makes these passages in blocks of 
fire-brick or other suitable material, as usual, and they are placed in 
such a position that the air, gas, or steam when forced into the con- 
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verting vessel by a blast engine of tie ordinary construction, or by 
the pressure of the steam from a steam boiler, may agitate the 
molten metal so as to decarbonise and purify it; the air passages 
are arranged at one or both sides of the converting vessel, and they 
are placed horizontally or diagonally towards the bottom of the 
vessel, so as to prevent the molten metal descending through them, 
thus increasing the durability of the converting vessel and other 
parts of the apparatus. 

Fig. 1 is a sectional elevation of a converting vessel of the usual 


construction, to which the improvements are applied ; vig 2 is a side 
elevation, and Fig. 3 is a plan in section of the samio; Vigs. 4 and 5 
are two sectional elevations of one of the trunnions of the convert- 
ing vessel. 

a is the outer casing of the converting vessel, made of strong 
plate iron ; and 6, the internal lining made as usual of ganister, fire- 
clay, or any other substance capable of resisting intense heat; c, c', 
are the standards supporting the trunnions d, a', on which the con- 
verting vessel swivels. It is preferred to co::struct the standard 
and trunnion through which the atmospheric air, gas, or steam is 
forced into the converting vessel, in the manner shown in Figs. 4 
and 5, but they may be constructed in the usua! manner. The air 
passages in the trunnion d are open when the converting vessel is in 
the position shown in Fig. 1, but when the vesecl is swivelled partly 
round by a worm and wheel, actuated by steam or hy Iraulic power, 
or by the direct application of a steam or bydraulic cylinder, to 
receive or discharge the metal, the air passages are closed. From 
the hollow trunnion d the air, gas, or steam passos through the 
elbow pipe e to the chamber jf; from whence it is conveyed to the 
interior of the converting vessel through the porforated blocks or 
tuyeres g, made of fire-brick or other suitable material, which are 
placed in two or more tiers, and in such a posilion that the air, gas, 
or steam forced into the converting vessel by a blast engine of the 
ordinary construction, or by the pressure of steam from a steam 
boiler, may agitate and decarbonise the molten metal in the most 
effectual manuer, When only a small charge of motal is in the 
converting vessel the holes in the upper tier or tiers of perforated 
blocks g can be filled up with ganister or fire-clay, and the angle of 
the converting vessel can be varied so as to bring the air passages 
in the blocks g nearer to the horizontal line, ar:d thus to convey the 
air, gas, or steam into the molten metal. The air passages or 
tuyeres g may be arranged at both sides of the converting vessel if 
preferred. This peculiar arrangement and disposition of the air 
passages greatly increases the durability of the converting vessel 
and tuyeres, by preventing the molten metal pussing through or 
choking them, which in converting, vessels of the ordinary con- 
struction is a matter of frequent occurrence, and causes great loss in 
time and repairs. And to further describe the means to be adopted 
to increase the durability of the converting vessel and parts connected 
therewith, itis proposed to reduce the temperature of th > molten metal 
during the process of decarbonisation, by adding to it from 5 to 49 
per cent. of scrap wr. ught iron, or bar iron cut up into small pieces, 
which, having been decarbonised and the ::vxivus elements re- 
moved by the well-known processes of puddliug and re-working, is 
in a favourable condition for producing homoyeneous and ductilo 
metal when combined with the metal underoing Cocarbonisation 
in the converting vessel. The carbon havirg Lee: removed from 
the scrap iron, it follows that the aggregate chars of the metal 
operated upon in the converting vessel takes placo at a lower tom- 
perature. When such scrap or bar iron is in-reduccd cold into the 
molten cast iron in the converting vessel, from 5 to 15 per cent. 
may be added; but when the scrap or bar iro. is previously heated 
toa red or white heat, a larger proportion may be alded. By this 
means the conversion takes place, during a couside:able portion of 
the process, at a lower temperature, and cons svuent!y the lining of 
the converting vessel, and the tuyeres or air p+s are less liable 
to be burnt out or closed, while the ductility mud ma!leability of the 
metal produced according to this process, toth hot and cold, are 
increased. ‘To recarbonise the metal, spiegel i:on is aided, to reictor 
it more or less hard in the usual manner. 








MANCHESTER STEAM BOILER ICIATION. 

Tue last ordinary monthly meeting of the exccu'ive committee 
of the Association for the Prevention of Btex:m [oiler Explosions 
was held at the offices, 41, Corporation-strest, Manchester, on 
Tuesday, August 30th, 1864, William Fairbairn, Nsq , C.E., F.RS., 
in the chair, when Mr. L. E. Fletcher, chief enginc::, presented his 
report, of which the following is an abstract; — 

* During the last month 298 engines have bc-en es nined, and 516 
boilers, 31 of the latter being examined specially, and two of them 
tested with hydraulic pressure. Of the boiler cx«minations, 440 
have been external, 12 internal, and 64 thorax In the beilors 
examined, 167 defects have been discovered, tio of them being 
dangerous. 


Agim 
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EXPLostons, 


“T have to report for the present month to explosion of four 
boilers employed ior steam purposes, by which: six persons have been 
killed and six others injured. Not one o these bo'lers was under 
the inspection of this Association, while two of tim have been per- 
sonally examined since their explosion. 

“It may, perhaps, also be stated that anothcr explosion, resulting 
in the death of three men, as well as injury +. several others, 
happened at a gasworks to the tar boiler cf « naphtha still, 
This boiler was heated by a fire underneath it, and in addition—in 
order to liquify the tar at starting, so as t: keep the bottom of 
the boiler trom burning—it was fitted with an iuternal coil of 
steam pipe. It had no outlet for the gases oc vapours evolved on 
the evaporation of the tar other than that throgi: 4 spiral worm, in 
which they were condensed, and which was of cousiderable length, 
consisting of fourteen coils. This worm wis mate of lead, and 
was connected to the boiler by a length of csst iron pipe. This 
pipe became choked up with a deposit of am:moniaal salts, which 
were foreign to the process of manufacturo, and introduced 
| into the tar by accident. The attendant obsei ved that the naphtha 
ceased to flow from the still, but, as it frequently came in plunges 
rather than in a regular stream, he did not suspect that anything 
was wrong, and, not having any pressure yauge to his boilor, 
had no means of knowing that the stoppage wus not caused by 
the insufficiency of its draught, which it appeers was a poor one, he 
therefore continued to charge his fire when ho cught to have with- 
drawn it altogether, and the boiler in consequence shortly burst 
asunder from accumulated pressure within it. Te is not customary 
in stills of this character to supply them with any safety valve or 
pressure gauge, as considerable difficulty is ini with in applying 
them, so that their safety depends entirely uy ou tho freedom of the 
outlet for the gases and liquids. since, however, this is apt to 
become clogged, and in one case, at all ever:is,as in the present 
instance, has become hermetically sealed, it would appear that 
it is an arrangement that deserves the most urgert re-considera- 
tion. 

TABULAR STATEMENT OF EXPLOSIONS, FROM JtILY PRD, 1864, 
TO AUGUST 26TH, 1864, INCLUB.VF, 





Progres- i i 
sive No. Date, General Description of Boiler. . ee ae Teta, 
for 1864. on ‘| 
—. ae _— —— * eee - or 
. | ' 
20 July,29 Details not yet ascertained Oo | 0 - 0 
21 », 30 Cylindrical Egg-ended. | | 
Externally-fired .. .. .. 3 | 0 & 
22 Aug. 16 Locomotive .. .. oe 1 } 1 


18 Vertical Multitubular. 
Internally-fired .. 


Total .. .. of 


“ No, 21 Explosion took place at a colliery, au ! ?:«1 the numberof 
persons killed, aud thecircumstances connected w ith i:, excited a sood 
deal of interest. I visited the scene of the catastrophe soon after the 
explosion occurr d, and since then the proprietors of ti:o works have 
kindly furnished me with a model of the explocod boi!or, as well as 
a plan of the wo ks, with specimens of the pli::tc, while I am also 
furnished with a opy of the report made upon the cxj;:losion by the 
Government insp ctor of mines for the district. ‘Chese were not, 
however, received \n sufficient time to give then, thet cunsideri.ticn 
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which they merit before the issue of this report, and, therefore, fur- 
ther notice of this explosion is deferred to the next opportunity. 

“ No. 23 explosion occurred at an engine builder’s, and by it two 
persons were killed and five others injured. The boiler was not 
under the inspection of this Association. 

“ The boiler was a new one, not having been worked more than nine 
months. It was of vertical tubular construction, with a self-con- 
tained internal furnace, the flames passing upwards through the 
tubes a: d the water surrounding them. These tubes at their upper 
end were attached to a cylindrical smoke-box contained within the 
builer, and, since the tube plate was below the water line, the tubes 
were entirely immersed when the boiler was filled to the working 
level. The +hell was cylindrical, bnt not of one diameter through- 
out, being enlarged at the upper part so as to admit of the introduc- 
tion of the smoke-box just referred to, and also to afford more steam 
space, as well as a yreater area of water surface. The larger 
cylindrical portion at the top of the boiler was attached to the 
remainder of the shell by means of a flat annular plate; while a 
similar annu'ar plate completed the connection between it and the 
smoke box on the top, the latter plate being stiffened with four 
substantial gusset stays tying it to the outer shell. These flat 


annular plates are particularly referred to since they are not very 
generally introduced in this description of boiler, and it becomes 
worthy of cousideration whether they bad any influence or not upon 


the cause of this explosion. None of the plates were flauged, angle 
irons being used throughout, and these not welded into entire rings 
but jump jointed. The extreme height of the boiler was 15ft. 7in.; 
while that up to the set off at the enlargement for the steam space 
was 10ft. 3in., and of the steam space itself 5ft. 4in. The diameter 
of the lower portion of the shell was 4ft. 7in., and of the upper 
steam space 7ft.; while the width of the lower flat annular 
plate was 1ldin., and that of the upper one 18in. ‘I'he 
thickness of the cylindrical part of the steam chamber and smoke 
box was seven-sixteecths of an inch, and the remainder three- 
eighths of an inch; while that of the flat annular plates was one-half 
ofaninch, The tubes were 4ft. 9in. in length, !4in. in diameter, 
and 117 in pumber; while there were four vertical staybolts, 1}in, 
in diameter, between the two tube plates. 

“'T’Le boiler was filted with twosafety valves, one a lock-up valve 
of Bin. diameter, loaded to 70$1b. per square inch, and the other an 
ordinary open lever safety valve, 3gin. diameter, loaded to 663 1b. 
per square inch. There was also a gluss water gauge, a dial steam 
pressure gauge, &. 

“ The rents in the boiler had all occurred in the enlargement 
for the steam space at the top, the cylindrical portion of the 
chamber being completely stripped off all the way round, and 
rent, bot only at two or more of the vertical seams of rivets, 
but also at the circular one at the top as well as at the bottom. 
This strip of plating was flattened out and blown away from the 
boiler, while the other part of the shell held together,—ihe lower 
flat anuular plate, however, being considerably bent downwards, 
aud the upper one slightly upwards; while many of tive tubes were 
blown outwards, aud the majority drawn out of the tube plates, 
Notwithstanding this, bowever, the boiler retained its vertical 
position, aud was ouly displaced a few feet, and partially twisted 
round. 

“The boiler was so closely hemmed in by buildings that the injury 
to the surrounding property was considerable, and it was by the fail 
of the ruins that ove of the lives was lost. 

* The cause of the explosion was investigated by two engineers 
of considerable repute, one of them having been for many years 
at the head of a large engineering firm engaged in building locomo- 


tive aud marive engiues, aud the other occupying at the present | 


time the position of manager at a large ironworks, where a con- 
siderab® bumber of bvilers, of very similar construction to the 
exploded one, are working. There engineers, both of whom ex- 
amined the boiler after its explosion, aud tested the quality of the 
plates, agreed in their conclusion in regard to it. They cousidered 
that the material and workmanship were both good, and that the 
boiler had been altogether faithfully made in the first instance ; 
also, tuat it was suitably mounted, the safety valves and other 
fittings Leing adequate. Further, that it was perfectly safe at its 
ordivary working pressure of 70 1b. per square inch, or, indeed, at a 
higher ove; while they had detected no signs of wear, but found 
the plates to be in sound condition. On consideration of all the 
circums/ances, they attributed the explosion to excessive pressure— 
a pressure considerably above that at which the boiler was usually 
workid. They had vot, however, discovered the cause of that 
excessive pressure, but thought it might possibly have been due 
to the overloading of the safety valve. 

“The boiler attendant gave it in evidence, that he had examined 
it a few minutes before the explosion, and found that there was 
plenty of water in the glass gauge, aud that the whole was in cor- 
rect working order. ‘The foreman boiler-maker stated, that the 
boiler bad been made of the best materials, and that everything con- 
ducive to its safety had been attended to in its construction. He 
considered that the boiler was amply sufficient for the work it had 
to de; Lad never heard a complaint witb regard to it, or noticed any 
defect, or even the slightest leakage in it, and could assign no reason 
whatever for its explosion. 

“It isextremely unsatisfactory not to arrive at the precise cause 
of every explosion, but there appears to be more difficulty in doing 
so iu the present instance than is usually found to be the case. In 
some cases the detection of a plate reduced by corrosion to the 
thickness of a sheet of paper sets the question at once at rest. In 
otbers, it is found that the water supply bas evidently been allowed 
torun short; while in others, again, tho boilers have been mani- 
festly mal constructed, or the safety valves clearly tampered with. 
Not one of these, however, was detected to have ts ken place in the 
present instance, nor was there any evidence of neglect. 

“On examining the boiler myself I formed the same opinion as to 
the quality of the materials and workmanship as that already given, 
viz, that they were both very good; while there were no sigus 





Whatever that the boiler had been allowed to run short of water, the | 


smoke box wud the upper part of the tubes being quite sound, and 
couted wih a thio film of scale. 

© The manner in which the boiler had rent certainly appeared to 
result from excessive pressure ; but, on the other band, there is no 
evidence to show that the safety valves had been tampered with, 
sud vo ordinary overloading would bave attained to the bursting 
pressure of this boiler, or anything approaching toit: while the 
attendant stated, that the steam gauge indicated only tie ordinary 
pressure a few mivutes before the explosion occurred, and that one 
of the safety valves was blowing off at the time. 

“ With regard to the strength of the flat anvular pletes, these were 
uninjured iv themselves, except by the result of the explosion, and 
should they, by their deflection under steam, have thrown undue 
strain Upon the cylindrical portion of the shell to which they were 
attached, aud thus have started the rent that rav round the ring 
seam of rivets, yet, itis difficult to see how this could have deve- 
loped tuto arent at the vertical seams as well. Transverse seam- 
reuding ts by bo Meaus uncommon, but it is not usual for it to affect 
the lougitudinal seams. The science of boiler making is somewhat 
in arrears with regard to the strength of flat plates when firmly 
secured at the outer edges, especially when of irregular shape. It is 
true that investigatious have been made with regard to the strength 
of the flat sides of locomotive fire-boxes when stayed at regular 
distances, but these conditions do not apply to all cases, and there is 
evidevially room for further researches, Doubtless the flat ends 
of internally fired boilers are now amply secured by gusset stays, 
but toat has rather been arrived at by practice, and a desire to be 
ou the safe side, than by any clearly ascertained rule, so that it 
irqueutly becomes a question, and one that causes a good deal of 
auXiety, as to whether a flat surface ina boiler, at all out of the 
ordivary routine, is safe or not. 

*‘Avother view with regard to the cause of this explosion may 
be touched on. Supposing the water level to have been allowed 
to sink some distance below the bottom of the tube plate, so that the 
upper part of the tubes had been laid bare, and thus overheated, 
nud that under these circumstances the water had been suddenly 


| ture of apy kind bas been injured. 
| made to attach blame to the railway engineers for having made 





lifted and dashed amongst the tubes by priming or other cause, 
then, no doubt a quantity of steam would have been rapidly gene- 
rated. It is, however, more than doubtful whether, with an open 
safety valve, and the engine running at the time, as was stated to 
have been the case in the present instance, that such a quantity of 
steain would have been so instantaneously generated as to attain 
to the bursting pressure of the boiler in question, especially since the 
temperature of the upper portion of the tubes, which were 4ft, Yin. 
long, and 1#in. in diameter, could not have been very high, as was 
shown by the fact of the eoat of scale remaining upon them as it 
had done. In addition to which it is thought that the number of 
vertical boilers which have safely worked for years with their tubes 
partly immersed in steam, and partly in water, must prove that the 
idea of their being liable to geverate an instantaneous and dangerous 
pressure of steam is not borne out by experience. 

These points, however, viz., the precise strength of flat surfaces, 
and their effect upon the surroundiug parts of the structare to which 
they are attached, a8 well as the rate of the generation of steam 
from heated plates, are well worthy of further consideration, and of 
direct experiment. 

“Although the precise cause of the failure of this boiler can 
scarcely be said to have been as fully ascertained as it is desirable it 
should be in every ease of explosion, yet the owners have very 
wisely determined to replace it with one of a different construction, 
and are now subjecting the whole of their boilers to the hydraulic 
test, which they intend to repeat periodically, and thas will put 
their boilers upom &@ safer footing than they had beem before the 
explosion. 

“It may be added, that an examination of the lock-np safety 
valve, which Was loaded to a few pounds more than the other, led 
me to doubt whether it had blown off for some time. The practice 
of allowing safety valves to remain out of work is not good, aud all 
lock-up or deéd-weight valves should be furnished with what is 
termed a ‘ tickling’ apparatus, for blowiog them off at pleasure. No 
inaccessible safety valve, allowed to go to sleep for any length of 
time, is to be reliedon. All valves should be kept in constant play. 
The lever safety valve was fixed upon the top of the boiler, and 
the weights, in the form of a cheese, were suspended from the lever 
by a long rod, which brought them down to about breast height. 
It is thought that the weights would be more out of harm’s way, 
avd the valve altogether less likely to be hampered, were tha 
weights in similar b ilers fixed directly upon the lever, and an 
apparatus carried down for blowing-off the valve at pleasure from 
below. At the best, however, the height of these vertical boilers 
renders the position of their fittings inconvenient, the glass water 
gauge, for instance, though legible from the ground by day is not so 
safe after dark without a special arrangement for lighting it up. It is 
true that these are but minor matters of detail, yet the safety of a 
boiler depends very much upon attention to a number of little 
points, all in their turn apparently unimportant. 

“In conclusion, although it may be difficult—now that the explo- 
sion has occurred, and the boiler has been partially destroyed, as well 
as a portion of the surrounding premises laid in ruins—to trace out 
the precise train of circumstances that led to this explosion, it must 
not on that account be concluded that its cause was mysterious. 
Explosions are never capricious, but always obey fixed laws, and it 
is ouly on account of our own defective powers of research that we 
cannot, in every case, promptly determine the course they have 
taken. It may yet be detected that the safety valve was hampered, 
or that some hidden flaw, which has hitherto baffled examination, 
had lurked in the plates. In the meantime our members caunot do 
better than persist with full confidence in the exercise of due care in 
the management of their boilers as the ~ preservative against 


explosion in their own case, “LL. E. Fietcuer. 
“Chief Engineer.” 


NOTES FROM NEW SOUTH WALES. 

WE have advices from New South Wales to June 21. Disastrous 
floods, with which the colony was visited in May, have seriously 
interrupted the carrying out of the railway contracts; and we have 
consequently little to report respecting the progress made with the 
new extensions. The continued rains not ouly put astop to the 
works, but their effect on the roads must be for a time to render 
almost impossible the carting of materials to the lines. ‘T'he con- 
tractors for the bridges at Penrith and Singleton have suffered losses 
from injury to their plant; but otherwise, upon the lines in course 
of formation, very little damage has been done to the works. The 
embankments have, of course, sunk considerably, but this had been 
provided for by their being kept above the required level. Con- 
siderable damage has, however, been doné to each of the existing 
lines. On the southern and western railways the traflic was 
interrupted only for a day or two, the injury, which was compara- 
tively slight, being promptly repaired. In the Hunter River 
district the floods were more disastrous than in the vicinity of 
Sydney; and the damage done to the Northern Railway was 
very extensive. For a long time the line passing through 
Maitland was 4ft. under water, and the volume and force 
of the current was so great as to carry away O(ft. of the 
embankments at either end of a railway bridge at East Maitland. 
Ou the Newcastle, and also on the Morpeth lines, the embankments 
have in several places been washed down by the violence of the 
streams, and intercourse betwen Maitland and the three extremities 
of the railway was for several days suspended. To give an idea of 
the extent of the late flood, we may state that at Penrith the Nepean 
was 37ft. above the level of the river at the time that the survey was 
made for the railway bridge—6(t. above the highest recorded flood. 
At Menangle the river was reported to have been at one time only 
4{t. below the floor of the new viaduct, which is 63ft. above the bed 
of the river, and 6ft. above the level of the great flood of 1860. It 
is satisfactory, however, to be able to state that the damage which 
the railways sustained by the floods has been entirely confined 
to the carrying away of some portions of the embankments, 
which cau be very easily repaired, and that not a single struc- 
An attempt was lately 





the brigdes unnecessarily strong, but the extraordinary aud fearful 
severity of the floods has fally justified the taking of these precau- 
tions. The contractor for the Penrith bridge has sustained a very 
heavy loss by the flood, which carried away eight punts containing 
two steam winches, with boilers, and two sets of diving apparatus. 
The inside coffer-dam for the second of the piers was being fixed, 
and it has also been much damaged. The works on the first portion 
of the gouthefn extension from Picton towards Goulburn have been 
in hand nearly two years, and for & considerable length the line is 
noW feady for ballasti#g. Guntract No. 2 would have becn finished 
by this time but for the recent wet weather. Qa Contract No. 3, all 
the thachivery for facilitating the work in the cuttiogs, including 
some &team winches, has arrived, and is in use; with these 
appliances the heavy excavations will be proceeded with more satis- 
factorily. On Contract No, 4, the largest work is the tunnel through 
the Gibraltar mouataié ; the @Xcavation for this is finished, and the 
arching will be commenced as soon as the bricks are ready. Messrs. 
Forster and Roberts are progressing with the works on Contract 
No 6. he clearing of the line is well advanced. This has been a 
work of some magnitude, the timber being very thick ou the greater 
part of the length. Several miles of fencing are fixed, and the side 
ditches are in many places cut. Most of the cuttings are started; 
the earthworks generally are of good shifting stuff. The bridges 
and culverts have been commenced, and, should the weather permit, 
they will go on rapidly. All the plant for the performance of the 
contract is bow ou the ground, having been chiefly Lought from the 
insolvent estate of Messrs. Randle and Gibbons. Between Contract 
No 6. and Goulburn the line bas beea staked out, and tenders will 
shortly be called for its formation. It will be twenty-three miles 
in length, and it will probably be let in one contract. It is 
not, we believe, yet decided whether the bridge across the 
Mulwarree Ponds at Goulburn will be of iron girders or of brick 
arches. A contract has been taken for a branch line ha!f-a-mile in 
length, connecting the Parramatta Railway, near Haslem’s Creek 





with the centre of the new cemetery. The line will enter the 
grounds from the Parramatta end, and will rise with a gradient of 
lin 44, and a curve of eighteen chains radius; it will terminate in 
a dock 100ft. in length, the platform being level with the floor of 
the carriages. The work was to be finished by the 31st August. 
Advices have been received from England stating that some of the 
goods’ engines ordered a year ago, for working the traffic on the new 
railway extensions, would be ready for delivery during this month, 
and some of the passenger engines a month later ; the whole will be 
delivered before December, Tenders fiave been invited at the 
Public Works Department for the supply of three single engines for 
the passenger traffic on the Picton and Penrith lines. The engines 
are to have 16in. cylinders; the driviug wheels are to be 5ft. Gin. in 
diameter, and the leading and trailing wheels 3ft. 6in. The form of 
tender stipulates that the contrac‘or shall make the engines at his 
own workshops in Sydney. Fourteen months are to be allowed for 
the performance of the contract. 

A telegraphic extension from Deniliquin to Hay, a length of 80 
miles, was opened for messages on the 9th of Jane, having pre- 
viously been inspected by the superiutendent of telographs. 
Progress is being made with the extension from Wellington to 
Dubbo, and also with that from Braidwood to Queenbeyan; the 
latter line will soon be finished. The tender of Mr. D. Macquarie 
has been accepted for the extensions from Mudgee to Murrurandi 
at a cost of £37 per mile. 

The works in progress under the engineer for harbours have 
been greatly interrapted by boisterous weather, but they have not 
sustained any permanent injury. At Newcastle, the contract for 
the western extension of the public wharf is nearly finished, and 
all the piles are driven, and the longitudinals would have been 
fixed but for the wet weather; the whole of the portion of the 
wharf for steamers is planked over and is ready for goods to be 
landed upon it. Progress has been made with the northern break- 
water, 1,6U0 tons of ballast having been depesited during the past 
month. It is intended shortly to commence forming a wharf over 
what used to be the Newcastle Coal and Copper Company’s Staiths, 
and to erect appliances for shipping coal. Another steam crane 
from the Kirkstall ironwor!s is on the way from England, and will, 
on its arrival, be put up on the wharf. The plans for the coal shoots, 
at the Queen’s Wharf, at Morpeth, are nearly ficished, and tenders 
will shortly becalled for the work, which will take about three months 
to carry out. The harbour works at Wollongong have been for 
several weeks at a standstill, the late contractor for the excavation, 
Mr. Wadsworth, having thrown up the job, in consequence of the 
loss he sustained from the damage caused by the heavy gales. 
Tenders having been called for the completion of Mr. Wadsworth’s 
unfinished contract, that of Mr. Lahiff has been accepted. In the 
meantime, Mr. Davis is proceeding with the facing of the new 
basin, stone having been sent down from Sydney for the purpose. 
Tenders are again invited for completing the harbour works at 
Kiama, the Government having already twice advertised without 
obtaining any eligible tenders. About 25,000 yards of excavation 
remain to be done. The late gales have displaced about 50ft. of the 
breakwater, and deposited it on the beach inside; the effect of which 
has been to pack down and to consolidate the structure. The 
break water at the entrance to the Clarence River is now 550ft. long, 
and a stone dyke, commencing at the inner end of the breakwater, 
and carried along the bank, is in course of formation. It is at 
present a little more than 70Uft. in leugth, and tenders are called for 
its extension. It is intended to continue it for a length of 2,00Uit. 





THE MANUFACTURE OF “ GREENBACKS.” 


Tue following description of the mode of manufacturing American 
money appears in the Washington correspondence of the Cincinnati 
Gazette :— 

‘Lo obtain access to the note-printing bureau requires a pass from 
the Secretary of the Treasury himself. For obvious reasons it is a 
privilege rarely granted, and never except under the most tho- 
rough surveillance. No lady not employed upon the work is ever 
permitted, under any circumstances, to enter that part of the de- 
partment. If for no other reason, the crowded machinery would 
make it dangerous. 

The Machine-shop is the first room we enter. It is supplied with 
forges, lathes, planes and drills, capable of doing all the repairing 
necessary to be done to the machinery of the building, and to the 
setting up and working of such new hines as are d ded by 
our extensive paper circulation. 

The Paper Mill, though notas extensive as one for general manu- 
facturing, is sufficient for all the labour required in making the note 
printing paper. The manufacture of a paper combining the qualities 
of wear, and being splitless and wnphotographic, was a much de-: 
sired desideratum. ocordingly, it was resolved to make some 
experiments, which were entrusted to Dr. Gwynn. He has produced 
a paper as firm as parchment, smooth as satin, and of a combination 
of materials known only to himself, and seéured to the exclusive 
use of the Government. He has introduced into it a fibre which 
cannot be photographed without discolouring the paper to which 
impressions may be transferred, giving it the ara of a coarse, 
black spider-web. Being moulded into the body of the paper, it is 
impossible to erase it, and it must be a great preventive of counter- 
feiting by the photographie proeéss, which has lately béén the most 
successful, 

The Ink Mills are sit in number, for making as maty different 
colours. Each one is called a 4-horse power mill, though the whole 
six are driven at the same time by an engine which ofie could pick 
up with one hand. It not only turns these mills, bué at the same 
time runs three Hoe cylinder presses. It was made in the machine 
shop of the department, and derives its force from its great boiler 
capacity. 

The Engraving Room is of more interest than any we have yet 
been in. Here science and art are both displayed to perfection. 
here is, perhaps, vo engraving so fiae aud requiring sv much time 
to execut. as that on the plate vow being prepared for natioual note 
printing. Que, the size of a bill, on which the workmsn has been 
employed almost a year, is acopy of one of the paintings in the 
rotunda of the Capitol. The figures are of exquisite proportions, 
and the water-lines, though plain, extremely delicate in their 
tracery. With the single plate, as it comes from the hands of the 
engraver, it would be impossible to do the printing required, and, 
as it is equally impossible to have a number of plates engraved, it 
becomes necessary to repeat them in another way. ‘This is done in 
the following mauner:—Tbe engraving is done on a plate of soft 
steel just the size of the bill or bond, aud the cuttings are indenta- 
tious. When finished, the plate is hardened and taken to a “ transfer 
press,” where a roller of soft steel, just of a circutnference to take in 
the size of the plate, is rolled over 1 under heavy pressure, leaving 
the impression on the roller in a raised form. This roller is in tara 
hardened, and then any number of flat plates similaf to the original 
are prepared, and receive in like manner the impression from this 
roller, aud become fac similes of the plate engraved; and we have 
produced in a few minutes what it has taken months with chisel 
and eyeglass to make! : 

The Printing is now done on the old-fashioned engfaver’s press, 
being nothing more than @ simple iron roller, covered with cloth 
and paper, to press the paper into the indentions, placed in a strong 
frame, and turned back and forth by hand, by spokes placed in the 
end of the roller. Two persons work at each press—a man and 
woman—the former attending the plate, the latter the paper. The 
plate is kept warm while working by a gas heater. ‘Lhe sheets 
when printed are each laid between other sheets of thin brown 
paper, to keep them from blurring, and sent in hundreds to the 
drying room. The first process of bond printing is numbering the. 
coupons aud the denomination with a yeliow mordant, and, as they 
fly trom the press, they are bronzed, as they appear when issu 
Yellow is used because it cannot be photographed without showing 
too plainly to be mistaken, as was remarked about the fibre in the 
paper. This discovery was made in the following manner :—When 
Mr. Clark was at the head of the Bureau of Construction he had @ 
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map made for military purposes, which it was nevessary to repeat. 
It was photographed, and an obscure road marked with a faint 
yellow line was discovered to be black in the copies. He then 
photographed a specimen sheet. of inks or paints, and of all the 
colours, except black, yellow was the only one which might not 
have been altered with ease with a touch of the brush. It was 
black as the black ink itself. Hence any attempt to photograph 
this colour will only lead to the discovery—and, as it is the ground- 
work of bonds and other securities, and covered by the printing, it 
seems another security against fraud. 

The Series- Numbering is the last process before trimming. The 





eries- Ni 
work is done by women, the machines being worked by a treadle. 
The figures are placed in the edges of six discs, placed side by side, 
and fastened to av arm worked by the treadle, something after the 
style of a Wheeler and Wilson sewing machine. The discs are 
turned by a ratchet, and will number from | to 999,999. For con- 
secutive numbering, a little hook is attached to the ratchet, and the 
machine shifts itself. Otherwise, the discs are turned by the 
number. 

The Trimming and Cutting was formerly done by hand, and of 
course very imperfectly and laboriously. There were two things 
to be overcome in cutting by machinery—the inequality of the 
register and the shrinkage, It was desirable that the edges should 
be trimmed, so they would wear well. If cut with a straight knife 
they would be bevelled one way. As they are now cut, with 
circular knives, they have an edge bevelled both ways. The green- 
backs are printed four on a sheet. One machine trims the margins, 
and another separates them. This latter is an ingenious contrivance. 
It slits them very fast, and lays them regularly in a box, each series 
of numbers separately. The notes ure lettered A, B, C, and D, and 
the numbers on each are the same; therefore it is essential they 
should be kept carefully apart. Each of the box«s that receives them 
has a movable bottom. When the cutting forthe day tirst commences, 
this bottom is near the top of the box, but as the cutting progresses 
and the number of the bills increases, a ratchet lets tha bottom 
drop the thickness of a bill, so the box is kept just so full all the 
time to make a bill slide in without doubling. It is intended 
that the cutting should be a criterion by which to judge of the 
genuineness of the bills, for every one must be the same width and 
length. If the end of a bill be placed on the centre of another, there 
will be found no difference in the width—an exactness which cannot 
be given by the hand. The currency-cutting machine is more com- 
plicated, as it cuts both ways, and files them in bundles of five 
dollars each, and I am not sure but it binds and seals them. 

Wet printing is the process now used in this establishment. ‘The 
wetting is doue by cloths instead of by dipping or sprinkliog, as in 
newspaper printing. A room is prepared especially for this, with 
iron weights for pressing. Each man has his particular place 
assigned him, and all work in harmony, and with precision 
aud celerity. Ordinary bills are wet aud dried three times 
during the printing; but this process will soon be done away 
with, for preparations are being made to substitute dry print- 
ing in its stead, in which there will be at least two advantages 
—speed and better work. To do this some eighty heavy 
hydraulic printing presses are being set up, when what is 
called dry-printing, or printing on dry paper, will, for the 
first time, be successfully performed. There is a very perceptible 
difference between the present way and the one to be substituted. 
Specimen sheets show a clearer impression and a remarkable dis- 
tinctuess with which the faintest water-line is made to stand boldly 
out. This process, which is entirely new, has only been introduced 
after the most vehement and virulent opposition. All sorts of 
stories were circulated of the building being crushed down, of there 
being an impossibility to take with a machine more than seventy- 
live impressions per day, and a hundred others of a similar 
character; but, inviting men of jadgment and skill in machinery to 
test the feasibility of the plan, Mr, Chase went on and instructed 
Mr. Clark to continue the experiments and perfect the system. The 
first tests were made with hand pumps. Saat pumps are now 
being rigged, and the whole will soon be in motion. There has 
been added to the pressure of the pumps a regulator in the shape of 
a weight, which is intended to take up their lost power as their force 
is exhausted, thus keeping up nearly the same pressure all the 
time. 

The Checks and Safeguards wpon every one employed in this 
department, from the chief down to the lowest labourer, operate at 
every turn, Not even a blank sheet, much less a printed one, is 
passed from one haud to another without being counted and re- 
eeipted for; and unless there is collusion from one to another 
through every process through which the paper has to pass before 
it is money, through the entire range, there cannot be an over-issue. 
The paper is issued from one room, and is re-issued from that room 
sixteen or eighteen times before it is put into circulation; being 
counted, charged, and receipted for each time, and re-counted, re- 
charged, and recvipted for through each process that it passes after 
leaving this room. Five hundred persons are employed in note, 
bond, and currency-making. It would seem as if this number ought, 
iu a month’s time, to turn out money enough to carry on halfa 
dozen such wars as we have on hand. Buta million of dollars in 
notes of the required denominations to do the current business of 
individuals, is an immense pile of paper, and when it comes to 
hundreds of millions, they grow into small haystacks as to size. By 
the preseut process of printing each pressman takes about five hun- 
dred impressions per day. By the hydraulic presses, it is expected 
that from three to five hundred impressions per hour will be taken. 


Soura Kenstnaron Muskum,—During the week ending August 
27th, 1864, the visitors have been as follows :—On Monday, Tuesday, 
Friday, and Saturday, free days, open from 10 a.m. to 10 pm., 
24,442, On Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.) open from 10 a.m. till 6 p.m., 878. “Total, 
25,320. From the opening of the museum, 4,807,189, 


Discovery or QuickstLver In New ZeEALAND.—A correspondent 
at Hamilton furnishes some information concerning the discovery 
of quicksilver in that district. It appears that the existence of this 
valuable mineral was first ascertained in a claim on a slope of the hill 
on the north-west side of the hill workings, in a line with the 
Warden’s camp. The depth of sinking is about 5ft., and the metal 
is found not alone on the bottom, but mixed with the wash dirt, 
which is about, 9in. in depth. ‘There appears to be a “run” of the 
metal, as it is found all through the claim, but in a narrow line, for 
about fifty yards. The gold found in this claim is all in a state of 
wnalgam, and has to be retorted.— Argus. 


Ramway Fanrs.—The passenger fares charged by the twelve 
leading railway companies of Great Britain at the close of 1863 were 
as follows :—Caledonian, 1°26d. per mile first class, 1-18d. second 
class, and 0-71d. third class ; Great Eastern, 240d. per mile first 
class, 1-90d. second class, and 1.00d. third class (by express trains, 
2°87d. first class, and 2 00d. second class); Great Northern, 2°13d. 
per mile first class, 1°60d. second class, and 0:99d. third class; Great 
Western, 206d. per mile first class, 1:53d. second class, and 
090d. third class; Lancashire and Yorkshire, 1°58d. per 
ynile first class, 131d. second class, and 0:76d. third class ; 
London and North-Western, 196d. per mile first class, 1°44d. 
Second class, and 0-95d. third class (by express trains, 2°41d. 
first class, and 1-99d. second class); London and South- 
Western, 2-40d, per mile first class, 161d. second class, and 0°98d. 
third class (!.y express trains, 2°68d. first class, and 1°95d. second 
class) ; Loudon, Brighton, and South Coast, 1°98d. per mile first 
clase, 147d. second class, and 0°93d. third class (by express trains, 
“06d. first class, and 2-00d. second class); Manchester, Sheffield, 
«nd Lincolnshire, 2-48d. per mile first class, 1‘77d. second clase, and 
0-97 d. third class; Midland, 2-48d. per mile first class, 1°72d. second 
Gass, and (97d. third class; North-Eastern, 2-14d. per mile first 
class, 1:49d, second class, and 0°85d. third class; and South-Eastern, 


187d. per mile first class, 1°34d. second class, and 0°82d. third class 
(by express 


trains, 2°27d. first class, and 1-68d. second class). 








THE 
LETTERS TO THE EDITOR. 2 


“We do net hold ourselves responsible for the opinions of our 
Correspondents.) 





DIVERGING AXLES, 


Sm,—I have perused with great attention all your articles on 
diverging axles in locomotive engines. 1 am surprised to find no 
mention in any of them of the original inventor of radial axle boxes, 
aithough his system was in operation six years ago on the Paris 
and Orleans railway. If you will referto page 465 of Vol. iv. of Tue 
ENGINEER, you will find the abstract of the specification No. 1559, 
dated June 3rd, 1857, in which Edmond Roy specially claims fitting 
the azle bearings in their boxes in such a way that they can slide 
in an oblique direction. If you will further refer to Monsieur Roy’s 
specification you will find exact counterparts of every kind of axle 
box, illustrated in your last number under Mr. Adams’ name. 

Paris, Aug. 28th, 1864. Un Roy pra-ApAmire, 

[In dealing with this subject, it is quite clear that we could not 
take into account every variety of experiment that had been made 
or might be made. Necessarily we had to confine ourselves to 
matters in practice, and the system of M. Roy was unknown 
to us, although our correspondent states that “his system 
was in operation six years ago on the Paris and Orleans Railway,” 
which company, however, did not show it with their other engines 
in the Exhibition of 1862. Well knowing the desire that prevails in 
France and all over the Continent to obtain free movement on rail- 
way curves, and also the multiplication of driving wheels, we should 
have imagined that any effective system would have been hailed 
with delight and widely circulated, as in the case of the Bissell 
truck; but our correspondent does not tell us that it is still in use, 
or meeting with increased recognition. We are far from bigoted to 
any particular system, and shall rejoice at any improvement, from 
whatever quarter it may come. The French are a logical people, 
and peculiarly apt at the apprehension even of a theory, and it is not 
conceivable that they would abandon the practice of a sound theory. 
Has our correspondent omitted anythivg in his statement ? 
have made some inquiries since the receipt of his letter, and have 
been informed that “ Le Syst@me Roy” was tried on a miniature rail- 
way made in Paris for the son of the Emperor, as well as on the Paris 
and Orleans line, and that a commission was appointed to examine 
into it, but we do not know what the commission decided, or whether 
there was any advantage in it beyond the advantages obtained by 
axle boxes loose in the horn plates. We are referred to the specifi- 
cation of M. Roy “ who specially claims fitting the azle bearings in 
their boxes in such a way that they can slide in an o/igue direction,” 
and that they are “‘exact counterparts of every kind of axle box illus- 
trated in the Jast number under Mr. Adams’ name.” Having the two 
specifications before us, we fail to discover any such “ courterparts.” 
Our correspondent’s perceptions seem akin to those of our Welsh friend 
Fiuellen—“ there is a river in Macedon and a river in Monmouth, 
and there is salmon in both.” So of the radiation of axles. The 
common bogy radiates, though imperfeetly ; the Bissell bogy radiates 
well enough, as well as may the system of M. Roy or that of Mr 
Adams, or any common omnibus that runs in the streets. They are 
all processes for causing the divergence of the axles on curves, and 
arrive at it by different methods more or less perfect—all of them, 
when on the rails, depending on the wheel flanges to guide the 
wheels into the right position on curves, aud some of them, as the 
Bissell truck, and the radial boxes of Mr. Adams, providing the means 
of determining the wheels to the straight line if required. ‘he system 
of M. Roy is confined to “ fitting the axle bearings in the boxes in 
such a way that they can slide in an oblique direction.” But the 


boxes themselves are confined to a vertical movement in 
the horn plates, as common to all ordinary boxes. the 
efficiency or non-efficiency of the arrangement to induce 


any amount of oblique movement with sufficient strength of 
parts and provision for lubrication we are not in a position to 
judge, in tho absence of practical information on the subject. 
The system of Mr. Adams is well known to our readers, we pre- 
sume, and to engineers generally. These axle boxes are truly 
radial, working between the horn plates both vertically and hori- 
zontally, without in any way interfering with the bearings, as 
ordinarily used; and, by a still simpler process, the axle may be 
fixed fast in the boxes, which then become merely radial guides, the 
movement and lubrication being transferred to the wheels, with 
provision for the bearing springs to slide or roll on the boxes, in 
either case. The mechanical distinction is obvious; but it is 
becanse it has taken its place in railway engineering that we 
included it in our historical summary as a practical fact. Tu justice 
to Mr. Strong, of Carstairs, we may here remark that his letter to 
the Artizan, on the subject of oblique axle movement, was anterior 
tu the publication of the plans of M. Roy, now alluded to, and 
therefore, to follow up the style of our correspondent, it should be 
Strong pre-Roy, in chronological order and sequence.—Ep. E.] 


THE “TIMES” AND PATENTS, 

Sin,—Our great bard, Shakespere, puts into the mouths of the 
Jack Cade faction the exclamations “ The Clerk of Chatham he 
can write and read and cast account—Away with him, he is a villain 
and a traitor ;” and the Zimes and those who uphold its line of 
argument in regard to patent rights seem to say—* The inventor he 
is a public nuisance, away with him;” for no person of ordinary 
common sense who considers the patent right question at all, can 
fail to see that the result of denying the inventor the right toa 
legal title to remuneration out of the profits arising from the use of 
his invention would inevitably dispose of him in quite as effectual 
and summary amanuer. I am persuaded, however, that the British 
nation in this nineteenth century have in reality no disposition to 
follow any such ignorant teaching, and that their sympathies are 
already enlisted in behalf of men of genius, whether poets, lite- 
rateurs, philosophers, artists, musicians, inventors, or designers ; 
but, as it may happen in these days of industrial improve- 
ment, that the inventor’s rights will not unfrequently bring 
him into collision with men of high respectability when un- 
wittingly infringing such rights in consequence of their hav- 
ing adopted some novelty in regard to their own business, it 
will come to pass that some persons of high position will be 
induced to consider themselves aggrieved by the existence and 
enforcement of any such rights on the part of the inventor ; and this 
feeling, Ihave no doubt, has led some of these persons to call for the 
abolition of the patent laws, in doing which they have received 
countenance and support from such disappointed inventors, and 
reputed inventors as, having been unsuccessful, have become discon- 
tented misanthropes, desirous of hindering others of their reward, 
since they have been unable to obtain any for themselves. And 
when we come to consider that to the classes of persons adverted to 


we must add those who think it cheaper to steal an invention than | 
to pay for it, the opponents of patents will be found mustering in | 
sufficient force to render it necessary that their opposition should be | 


openly combatted by the maintainers of the inventors’ rights; there- 
fore itappears to me that, whenever the Zimes thinks proper to send 
forth its sophisms, encased in that dazzling garment of ad captandum 


plausibility of which it has such command, we shall be obliged to | 


reiterate our arguments in answer. 

Now the last attack by the 7imes is the nearest approach to the 
se‘tlement of a fair issue, to use a legal phrase, on the question of 
the policy of patent rights, and demands the production of our 
best proofs or arguments in favour of such rights. 


The substance of what the Zimes has stated being given in Mr. | 


Spence’s able communication published in yours of 19th August, 


it will be unnecessary for me to cite it verbatim, and I shail, therefore, 


content myself with referring to the effect of its statemeuts, and 
these are—First, that the compact between the Stateand the inventor, 
whereby he is to be assured a special temporary property (ie. patent 
right), is something out of the way and exceptional; and second, 


| compact. 


We | 








community at large, calls for the proffer and execution of any such 


In short, that any compact of the kind is a violation of 
all that is well-founded in social polity, entirely exceptional to its 
ordinary rules, and it is added that in practice it “produces no 


| good, whether to inventors, to capitalists who work their inven- 


tions, or to the public at large.” Mr. Spence bas taken up the second 
branch of this argument, which I have no doubt he will elucidate 
to the satisfaction of candid minds, and although I, too, have some- 
thing to say on that branch, I shall more particularly address myself 
to the first one. 

I affirm, then, that such a compact is not out of the way and ex- 
ceptional, inasmuch as it is based on precisely the same main con- 
aisetiens as govern the bestowal upon, and assurance to, the 
several members of the community of all other proprietary rights in 
lands, in houses, and in goods and chattels generally; that is, that 
industry and thrift are better promoted amongst mankind at large 
by a system of dealing out properties to individuals than by any 
system of community of qrath— the notion being that any one who 
will labour in any manner (not criminal) shall have a fair oppor- 
tunity presented for obtaining and securing his remuneration or 
reward unto himself, without having, as in a mere state of nature, 
to stand armed ready for battle in defence of what his labour, skill, 
and intelligence may have brought around him, and, by consequence, 
the general wealth and prosperity may be thereby maintained and 
augmented. Now the special property intended to be assured to the 
“true and first inventor” of a “ new and useful invention”—although 
in our law it is erroneously placed on the footing of a grant 
“ grace and favour” of the Crown, (instead of “ex debito justitie,” 
as it should be)—is in reality the assurance of a title to a special 
property in something which has never hitherto been appropriated 
as property by the community in common, or by any member of the 
community in particular and individually ; and the true and first 
inventor has the right to him accorded, because by his intelligence, 
skill], and industry, he discovers a thing valuable for the use of man- 
kind, claiming, as it were, as Mr. Spence intimates, as the primary 
occupant of a barren waste, the right to a vested interest (for a limited 
time), to take the first fruits of the crops which, by his extraordinary 
intelligence, skill, and industry, he may produce from the heretofore 
unfruitfal soil. 

First oceupancy and labour, instead of being an out-of-the-way 
or exceptional title to property—even to that, which is not like 
patent right or copyright, temporary and lim:ted, but which is held 
as set apart in perpetuo, as is the case with lands, houses, and 
ordinary goods aud chattels—is on the contrary said by our great 
legal text writer, Blackstone, to have been in ancient days the 
original and only method of acquiring any property at all, the 
maxim being “ Quod nullius est id ratione naturali occupanti 
conceditur.” And what is first in time is strongest iu law (see Bruom’s 
Legal Maxims). At first sight patent right differs in appearance 
from the more usual forms of property, but even here a little 
reflection audi inquiry will show that the difference is not without 
parallels amongst us, Patent rights and copyrights are classed 
amongst lawyers as incorporeal personality; so are annuities, and 
some other things well known to most persous; and rent charges 
are classed (together with tithes) as incorporeal hereditaments, 
because all (hese properties are alike incapable of bodily delivery of 
possession, and pass only by means of the delivery of some docu- 
meat or documents, the evidence and assurance of such property. 
But I will not pursue this branch of the subject any further, as I 
fear I may weary your readers, and [ trust enough has been said to 
show that the State does not travel out of its regular course in 
conceding patent rights to first and true inventors ; | shall be glad, 
however, to take up other points in connection herewith at a future 
time if your space will permit. FP, W. Campin, 

Temple, 30th August, 1864, 


Sia,—I should not think it necessary to take so much notice of 
the recent article in the 7imes on patents if it were not for the fact 
that, owing to the large amount of mental indolence in the world, the 
utterances of that journal are often allowed to exercise an undue 
amount of influence in society, I admit that, on subjects on which 
[ am but indifferently informed, it has often seemed a short and easy 
road to knowledge to accept the statements and reasoning supplied 
by the generally well written articles in the Times. But this course 
has usually failed to be satisfactory on subjects with which I have 
been more familiar. If, therefore, we could be quite sure that all 
readers of the articles on patente would be such as were practically 
acquainted with the details of that subject, there would be no need 
to fear the effect of their influence. Inasmuch, however, as the 
bulk of such readers are just in that mental condition which will 
lead them to suppose they will be great gainers by adopting the 
conclusions set before them with so imposing an air of truth, it 
becomes of importance to examine and test the accuracy of the 
assertions on which so much undue reliance is likely to be placed. 

Accordingly, I venture to trouble you with a third letter on the 
recent article. And this time I propose to deal with an assertion 
which I submit involves an utter misrepresentation as to the kind 
and degree of opposition to patents that exists in the present day. 
The assertion referred to is contained in the following passage :— 
“Mr. Pontifex, a well-known engineer and machine maker, has 
addressed to us an able and temperate letter, which we publish in 
another part of our impression of to-day, in defence of patent rights. 
Just so the agriculturist was always ready to defend the corn laws, 
the Spitalfields weaver to protest against the rivalry of French silks; 
and just so, when the Commons, in the reign of James L, wrested 
from the Crown the power of granting monopolies, there were many 
found interested in the exclusive manufacture of soap, or of leather, 
to argue on behalf of the royal prerogative.” 

Of course the inference intended to be conveyed by this reasoning 
is that the defenders of patent rights are only an interested few, all 
the rest of the public being opposed to them, or at any rate having 
an interest in opposing them. But where is the evidence of such 
being the state of general public feeling on the subject? I 
think it would puzzle the writer of the article to sub- 
stantiate his assertions by legitimate proofs. Let him try to 





make out his case by the aid of his own illustrations. 
| Where is there anything in the opposition to patents cor- 
j responding at all with that to the corn laws? Where is the 
agitation throughout the country on the subject ? What member of 
Parliament would feel that his seat was in danger if he ventured 
to defend patents? Earl Granville, a short time ago admitted, in 
the House of Lords, that he, as an opponent of them, was ina 
decided minority. Where, then, is the suggested parallel ? 4 

Then, again, as to the case of the Spitalfields weaver, Hc 
naturally protested against the rivalry of French silks, but the rest 
of the public were generally in favour of admitting them to compe- 
tition. Benevolent persons compassionated the distress of those 
poor artizans, but they felt that it was hopeless to attempt to stop the 
tide of legislation in their behalf, Again I ask, where is the parallel 
here? 

And as to the last illustration, a distinction between patents and 
offensive monopolies was recognised in the fact that the former were 
saved while the latter were abolished. The only defenders of the 
particular exercise of the royal prerogative referred to were the 
favoured sellers of soap or leather, while al! others, both sellers and 
buyers, had an obvious interest in opposing it. Will any one say 

| that the relative positions ard numerical proportions of thedefenders 
| and opponents of patents in the present day are represented by this 
| comparison ¢ | 

If patents are to be written down it must be by writing of a different 

| kind from that in the article referred to. 
8, Quality-court, Chancery-lane, W.C., 
31st August, 1864. 


Wittam Spence, 
Assoc. Inst,, C.E. 





| CoaL Burxine Locomotives —In two consecutive numbers of the 
Times, this week, are recorded no less than five fires caused by 
burning coals shot from locomotives. In three of these cases the 


that no necessity of, or advantage to, the State, or rather to the | train was on fire, and in one of these two passengers lost their lives. 
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HOWDEN’S STEAM ENGINES AND BOILERS. 
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Mr. James dlowven, of Glasgow, bas taken out a patent which 
yelates to several improved arrangements in the general construction 
of steam engines pon boilers, intended chiefly for marine purposes, 
but which can also be applied to engines used for other purposes, 
whereby the number of working parts is diminished and the general 
operation of the mechanism rendered more perfect, aud greater 
economy and efficiency are obtained. 

Included in this invention are certain modifications of those 
classes of engives commonly known as the “ side” and * grass- 
hopper” lever engines, by which their number of working parts is 
reduced, and the whole action much simplitied ; the former or side 
lever engines having their fulera at or near the middle of the levers 
with the connecting rod at the furthest end from the cylinders, 
while the latter or grasshopper evgines have their fulcra at those 
ends of the levers furthest from the cylinders, and the connecting 
rods working in as close proximity to the cylinders as possible. 

The improvements according to this invention in the afore- 
mentioned classes of engines, consists in inverting the cylinders, and 
placing their piston-rods in direct communication with single central 
working beams, to which they may be connected by short links, or 
by pins and bushes sliding in slots in theends of the beams or levers 
to allow of the radial action of the latter. These beams being 
formed by preference of two malleable iron plates, and placed 
directly under the crank pins, allow of simple straight connecting 
rods being used, having single pairs of bushes at each end. In 
these improved engines the crank shafts are carried on framing 
somewhat similar to the usual arrangement. In these improved 
arrangements the condenser is situated between the cylinders, 
thereby formivg their support at their nearer sides; while at the 
outer sides they are supported by columns rising from the sole plate, 
the guides for the piston rod being attached to these columns on one 
side, and on the other to the condenser. When surface condensers 
ure used in connection with these, the air and circulating pumps are 
actuated from a cross bar, one pump being placed on either side otf 
the beam ; while the feed and bilge pumps are worked ‘rom pins in 
the beam, and connected therewith in tbe usual manner; but when a 
common jet condenser is used it is preferred to connect the feed and 
bilge pumps together to one end of the afore-mentioned cross bars, 
in lieu of the cireulating pump. 

Another improvement comprehended under this inventicn consists 
in so treating the feed water discharged by the air pumps from sur- 
face condensers that its present iujurious mechanical and chemical 
action on the boilers is obviated The manner in which this is 
carried out is by discharging the water from the condevser into the 
hot well, which contains one or more filtering beds, by preference 
composed of animal charcoal, which allows the water to permeate 
freely into chambers in connection with the feed pumps; the use of 
these beds being to retain and destroy all greasy and dirty matter 
containing deposit, thereby enabling the feed pumps to deliver 
water into the boiler in a state free from impurities. 

Another part of this invention includes an improved construction 
of that class of steam boiler described in the specification of a 
patent granted to Mr. Howden in January, 1862, and consists in 
placing a separate series of tubes directly over the fire, access to which 
is obtained by doors separate from those by which access is obtained 
to the upper series, both series of tubes being contained in the same 
water chambers. 

In Fig. 1 is shown a modification of the improvements in “ grass- 
hopper” and side lever cngines, according to this invention, being 
un elevation of a pair of engines with gras: hopper levers. T, T', 
are the inverted cylinders, resting on their inner sides on the sur- 
face condenser U, their outer sides being supported by columns 
rising from the engive bottom casting. The pistons are in direct 
connection, by their rods and links, with the central levers or 
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working beams V and V', placed underneath; the conuecuug tudo 
W and W', composed of single bars, also rise directly to the cranks 
above, forming a simple, strong, and compact means of transmitting 
the power from the cylinders to the paddle shafts, The air pumps 
X, X', and circulating pumps Y, Y', of each engine are worked 
trom a cross bar m or m!, joined by a short connecting rod to a pin 
in the main levers. The teed pumps 2 and n!, and the bilge pumps 
o and o!, are also worked from the main levers by studs, as shown. 
The air pumps draw the water and vapour of cundensation from 
the under part of the engine bottom casting, in connection with the 
condenser, and discharge the same into the hot well Z, to which 
the feed pumps are connected. The hot well has also strongly 
attached to it the brackets p, p', carrying the plummer blocks, into 
which the fulcrum centres of the levers work. The circulating 
pumps are connected with the sea by the branches gq, g', and dis- 
charge through passages cast in the bottom framing into the 
condenser by the branch 7. The description and illustration of 





of their levers or working beams. In this latter arrangement the 
crank shafts are carried in framing supported on columus rising 
from engine sole plate, as is usual in side lever engines, the framing 


cylinders which rest on the condenser and outer columns, as in 
the previous arrangement. The lever centres work in plummer 


lating pumps (when a surface condenser is used) are worked in the 
same manuer, as shown on the side of the centre nearest to the con- 
necting rod, but they may also be worked, when a common jet 
condenser is used, on the end of the levers nearest to the cylinder, 


in place of the circulating pump. 

The improvements in treating the water discharged by the air 
pumps from surface condensers so as to prevent the injurious action 
on the boilers, is shown in connection with Fig. 1. ‘I'he water, in 
being discharged bythe air pumps into the hot well Z, falls upon 
several layers s, s, s, of animal charcoal, carried on wire cloth, 
attached to a frame of wood or other material. The water, 


along and rises upwards through another similar filter ¢, 
and afterwards falls ou each side of the division containing 
this filter into the spaces u of the hot well, from which the feed 
pumps take the water, thus purified from grease and other injurious 
matter, 

A modification of the improvements in steam boilers according to 
this invention is shown in Fig. 1. The under series of tubes 2 in 


example than those in the series above, fixed in the underside of the 
end chamber 3, 3, access to them being given by the doors 4, 4, 
which are bolted to the outside of the chamber in the manner shown 
As it is found in practice that scale or deposit is formed much more 
quickly in the tubes directly over the fire than in upper rows, 
access for cleaning is easily obtained by the smaller doors 4, 4, 
without disturbing the joints, or taking off the larger doors above. 
The fire gases pass upwards through the tubes tu the chimney 
above. 


Ram.way Wagon Companres.—At the half-yearly meeting of the 
shareholders in the Monmouthshire Wagon Company, Mr. C. Bailey, 
M.P., in the chair. The directors’ report was unanimously adopted, 
apd a dividend at the rate of 8 per cent. per annum was declared 
for the half year, the directors of the Railway Rolling Stock 
Company (Oldbury) have just declared a dividend for the six 





this modification, where the fulcra are at the ends of the levers | 
furthest from the cylinders, render it unnecessary to show plans of | 
the arrangement of those engines having the fulcra in the centre | 


this example consists of three rows, somewhat greater in this | 








being also strongly bound, by stays of forged or cast iron, to the | 
| payments, 


blocks fixed on either side of the sole plate, and the air and circu- | 








muuths euciag Jane buth, at the rate of 10 per cent., and a bonus of 
3s. per share. The nett profits for the half-year were £6,624, and, 
after payment of the dividend and bonus, the sum of £2,000 is added 
to the reserve fund, £1,000 written off for the new buildings; and 
the balance of £600 is carried to the credit of the next account. 
On a former occasion, a bonus of £1 per share was added to the 
share capital from surplus profits. The fifth ordinary meeting of 
the shareholders in the Gloucester Wagon Company was 
held a few days since at the Tolsey, Gloucester. Mr. R. 8. Smith 
presided. The report of the directors congratulated the share- 
holders upon the continued prosperity of the company’s affairs. 
During the past half-year the works have been fully occupied, a 
considerable amount of the work done had been for cash sales, and 
a large number of wagons had been built and sold on deferred pay- 
ment. Disappointment had been sometimes expressed that the 
dividends and nominal market value of the shares of the company 
were not equal to those of other wagon companies. The directors 
had no desire to compare the position of this company with that of 
similar undertakings, but they considered it due to the shareholders 
to explain that wagons let on hire paid a much larger rate of in- 
terest thau when sold on deferred payment; and while other com- 
panies derived a very large proportion of theirrevenue from wagons 
let on hire, the business of this company had been almost entirely 
confined to building and selling wagons and carriages on deferred 
The directors believe that this was the best course, 
for they were not only enabled to declare a very satisfactory 
dividend for the present, but they were ensuring a permanent 


| and uniform dividend for the future. During the half-year con- 


the feed and bilge pumps being attached to one end of the cross bar | 


siderable additions and improvements had been made in the 
company’s premises and plant, the cost of which had all been 
included in the current working charges, when it might fairly have 
been charged to capital account. After providing the usual per- 
centage for redemption and depreciation funds, and paying & 
dividend at tbe rate of 8 per cent. per annum, free of income tax, 
there was « balance to be carried forward of £923 0s. 5d. The 
carriage and wagon stock belonging to the company now consisted 
of 4,498 vehicles, viz., 4,376 narrow gauge wagons, 30 broad gauge 
wagous, and 92 narrow gauge carriages and break vans, Of this 


| number, 3,596 vehicles were sold on deferred payment, and 902 


after falling downwards through the charcoal filters, passes | 


} 


were let on hire, and it was satisfactory to observe that none of the 
company’s wagons were unemployed. ‘he report having been 
adopted, Mr. Avins and Mr. J. lb, Evans, of Birmingham, were 
proposed as directors, in the room of Mr. Kendall and Mr. Marling ; 
but the motion was negatived, and the retiring directors were 
re-elected. 

Nava axp Orpyance Matrers.—Admiralty instructions have 
been received at Woolwich, urging the construction of Mr. Reed’s 
experimental ship Pallas to be completed with all possible expedi- 
tion. Additional hands have been placed on the work for that 
purpose, and her launching is fixed to take place on the 20th of 
December. Mr. Reed’s 8-gun iron-cased corvette Favourite, I 
dock at Woolwich, and in progress of being plated, is ordered to be 
hastened with all despatch, so that the dock may be vacated to 
receive the Pallas, after the launch on the 20th of December.—The 
guns now being converted from breech to muzzle-ioaders are to be 
called 64-pounders ; their bore is 6*3in., which is the 32-pounder 
size. The competitive muzzle-loading Armstrong has a bore of 
6-4in., and, like the Whitworth, which has a bore of 5-2 by 5:6in., 
is called 70-pounder. Of the 64-pounders lately rifled on the shunt 
plan, one bas been very recently tried at Shoeburyness against one 
of the two flat-grooved guns, both firing similar button pro- 


| jectiles; and it is said that the other 64-pounder flat-grooved gun 


is to be sent on board ship, to be tried against a 64-pounder shunt 
gun. 
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RAILWAY WHEELS AND AXLES, 


So long as wheels ran on bad roads, at least in modern 
times, it has been the practice to permit each wheel to re- 
volve independently of the other. It is true that the 
Greeks of old in their racing chariots did use a pair of 
wheels fast on a shaft, constituting a roller, and that turn- 
ing a corner with this kind of arrangement was the chief 
difficulty, and required the greatest skill on the part of the 
charioteer—who, if unskilled, was thrown out at the turn. 
Horseflesh was not taken into account. Two or more 
horses, with only one man for a load, might have drawn a 
sledge without any wheels at all, and probably with as little 
friction. Only one person that we remember has attempted 
to revive this practice on the common road in our own 
time, and he was a Frenchman, some time about the year 
1838, who took a patent for it, and sought to introduce it in 
London on a two-wheeled vehicle. He had a notion that 
friction depended whollyon surface area, and that if he 
could only reduce his surface to nothing, he would reduce 
his friction to ni; or, as the Americans phrase it, “the 
leetle end of nothin’ whittled down.” In the experiment 
he went near to reducing his horse to nothing by sweating 
him down, and the wear of tyre surface was by no means 
inappreciable. Failing to convince any English drivers of 
the importance of his “idea,” he returned with it to France, 
lamenting over English obtusity of mind; but we have 
never heard that he succeeded in making it fructify there. 
People cannot drive a horse upon a theoretical demonstra- 
tion, however plausible, if it be not true. A logical knife- 
edge is a very insufficient bearing surface for a heavy 
practical load. 

Yet there is a very large number of professors of engi- 
neering science who are by no means satisfied of the un- 
soundness of the Frenchman’s theory. ‘They — 
consider it a question only of sufficient power wherewit 
to overcome the resistance, and actually use wheels of the 
old Greek structure, setting steam at work to overcome the 
friction, but at the same time 1educing the friction by con- 
structing roads whereon the wheels can slide, in default of 
rolling, more easily than the Greek wheels on the road of 
the Hippodrome. ‘lhese professors forget that friction is 





turbing force against seven inches steadying leverage in 
the nave, and only one wheel being loose. 

Again was the experiment tried, on the Great Western, 
'and John Hagne was the mechanical engineer—not to 
| design it—but to execute it. He laughed humorously 
while exhibiting it. This time it was a wheel 4ft. 6in, in 
diameter, and with a boss or nave 9in. through—27 to 9 
disturbing force; the boss of soft cast iron as before. 
| John Hague thought it might last a fortnight, but, if we 
| recollect right, it was “drunk” before the fortnight was 
| out, although a collar was placed on both sides of the nave. 
| Let any mechanic imagine the effect of the flange action of 

a 57-in. wheel on a 7ft. gauge against a Qin. boss of soft 
‘iron. Yet this experiment was held conclusive, and, ex 

cathedra, loose wheels were pronounced unsafe on railways, 

and the tradition has been passed down, from that time to 
| this, despite the efforts of Douglas Galton and others, to 

demonstrate the absurdity. The fear of ignorant juries 
| before their eyes has deterred many a railway officer from 
| making an inquiry into this all important point. ‘ Loose 
| wheels,” no doubt, ave very bad things in the sense of 
| loose construction, as exemplified, but independent wheels 
| are demonstrably safer, whether for axles, wheels, or tyres. 
| The loose construction of wheels with soft iron naves, when 
| they got “drunk,” enabled their flanges to mount the rails 

on curves. Rightly constructed, they would have tended 
to prevent it, the more especially if rightly used. 

The earliest wheels for railways were of cast iron, but, 
owing to the unequal cooling, the metal was not at rest, 
and, at high speeds the wheels broke. Then came wrought 
| spokes and peripheries with a cast iron centre. This shaky 
| structure was held together by shrinking on the tire, as on or- 
| dinary wood wheels, and the tyrecommonly becamea polygon, 
| which had to be reduced to form by turning down, leaving 


| 
| 





— |an unbalanced form of unequal thickness, the tire being 


| additionally fastened with nuts or bolts through the centre 
| of the tread, reducing its tensile strength by one-third, 
after leaving it on heavy strain by the shrinking, and thus 
| preparing it for bursting with a very moderate blow ; or, 
/in case of its having a “loose tire,” by rolling out, 
tending to make it a polygon between every rivet, in- 
cessantly jumping on the rails. It is in this mode, or in 
the total absence of fastening, that a loose tire bezomes 
dangerous. If efficiently fastened, without holes through 
it, the “loose tire,” “Ze. the unstrained tire, is by far the 
safest. 

The origin of making the wheels fast on the axle is, we 
believe, traceable to the experiments of George Stephenson. 
He had a theory that conic treads on the peripheries of 
such wheels, when moved laterally or lengthlong with the 
axle, were equivalent to independent wheels by their 
varying diameters. He tried cylindrical wheels, and found 
them run off the rails at curves, even with flanges of ex- 
traordinary depth. But the coned wheels did not run off; 
and thereupon was set up the railway canon that fast-fixed 
coned wheels were perfect. It became a law, like that of 
the Medes and Persians, which all Stephenson’s disciples 
got by heart, and which Brunel failed to disprove, though 
he essayed to do so imperfectly. 

Now, although itis quite true that a single pair of 
wheels, formed into a roller with two conic frustra, will 
compensate, and truly, for unequal paths on curved rails, 
and will do moderately well with two pairs on a carriage- 
frame, if close together like the early railway tracks, it is 
quite certain, with regard to modern vehicles, in which 
great length is essential for convenience, economy, and 
steadiness that the cone can be of no use unless it can have 
play lengthlong of the axles, and this it is utterly precluded 
from, even in a four-wheel vehicle, by the fact that the 
flanges are not parallel with the rails, but jam against 
them at tangents. The grinding of the flanges on curves 
proves this. In fact the wheels in such case cease to be 
rollers and become sledges. 

What are the consequences arising? First the flanges 
are ground away to knife edges by degrees. Secondly, 
the treads of the tires are ground into helows by the rails, 





this involves considerable risk, as is found when it becomes 
exaggerated in frosty weather. 

It is known that physicians prescribe road travelling, 

| and proscribe railway travelling, to their nervous patients— 


still destruction, and that the load having increased in greater | the difference consists merely in the loose and fast wheels. 
proportion than the improvement of the road, the evil ‘lhe former roll, the latter gride. The player on the violin 
is just the same, or rather increased in amount. In short, | extracts music from friction by managing the leaps of his 
the railway wheels of the present day are, mechanically, no | horse-hair bow over resinous roughnesses. If any wag 
further advanced than the chariot wheels of the old Greeks, | greases his bow with a tallow candle, the friction ceases, 
save in increased strength. ‘They turn corners by oliding | and the sound also; there is no more “ sweet noise.” If 
only, and so did the wheels of the Greeks, and so do the | by any contrivance the friction between wheel-tire and 
wine cars of Spain and Portugal to the present day—fol- | rail could be tallow-candled, the noise, which is anything 
lowing traditional practice through their ancient Roman | but “ sweet noise,” between them, would be stopped, and the 
masters. : passengers would be delighted ; but the driver of the engine 

But how did this vicious practice obtain on railways? | would be anything but pleased. But if the tallow were inter- 
The earliest train wagons had separate wheels, revolving | posed between the wheel and axle, or between the wheel 
on their axles, made of cast iron. The reason for this was | and tire, the friction would at once cease by the compensa- 
probably the imitation of road wagons, and the fact that | tion movement, without any loss of adhesion to the engine. 
the early tramroads had very sharp curves, working up to | It will not do this perfectly unless the axle can radiate to 
mine shafts. But the wheels were unmechanical in their | the curves, but that is no longer a difficulty, save with 


structure. They had not sufficient length of nave to, 
counteract side thrusts, and when high speeds were wanted | 


they wore in their boxes, and, in workmen’s phrase, be- 
came “drunk ” by the pressure of their flanges against the 
rails, especially on curves. So when speed railways were 
adopted, instead of amending the evils by efficient struc- 
ture, it was thought easier and cheaper to fix the wheels 
fast to the shaft or axle. 

On the Newcastle and Carlisle, a line of very sharp 


the complex driving wheels of engines. Let us imagine 
an engine with coupled wheels, 8ft. centres, one with a 
cranked axle, going round asharpcurve. We must under- 
stand that this cranked axle, instead of being 4ft. Gin. long 
between the wheels, would be, if straightened out, 8ft 6in. 
long, and on the broad gauge it would be about 10ft. 94in. 
long. These wheels fixed on the axle-end, going round a 
curve of four chains, put the axle to anenormous strain by 
one or both of them dragging like brakes along pathways 





of differing lengths, and it is no marvel that breakage is so 
axle and boring out the other to run loose, with a pin to | common, and tuat even Krupp’s steel fails sometimes to 
prevent it from coming off. It was found to “ vibrate,” and | supply the needful strength. It is, therefore, a most 
occasionally go off the line, and was pronounced unsafe, | essential element of safety to prevent the breakage of the 
and abandoned. ‘The result of a very imperfect experi-| axles of coupled driving wheels, so to apply them that the 
ment was held to demonstrate the failure of a principle. | tives may have independent movement. Independent 
A hole seven inches in length was bored through a soft cast | wheels, it is obvious, cannot be attained, but independent 
iron nave in a wheel three feet in diameter, the leverage | tires can. The tires can be allowed to slip round upon 
of the flange against the rail being eighteen inches of dis- the wheels without in any way lessening their bite upon 


curves, an experiment was made by fixing one wheel to the 








| 


Thirdly, the axles are put into spring torsion, and in this | wear. 
condition the wheels jump at every obstacle, and strike | in dies in one single piece, naves, spokes, and peripheries. 
violent blows, tending to break both tire and axle. All | When we say welded, we speak with doubt, for it is im- 


| 





the rails. It is a compensation movement, preventing all 
undue strain upon the axle. 

Very early the idea dawned that a wheel composed of a 
cast centre, wrought spokes, and a separate tyre bolted on, 
was a very bad arrangement, as involving many separate 
parts difficult to hold together, and that the true principle 
was to forge the wheel in one piece of wrought iron. ‘The 
first persons to put this in operation were Messrs. Bourne 
and Bartiey, of Southampton, who produced a wheel in 
which four spokes in a cross, connected to a central nave, 
were welded to the tire, with a corresponding cross inter- 
secting the other in plane, and thus producing a double 
nave with — spokes all strutting outwards from the 
tire to give length to the nave. The welding of these 
wheels required great skill, and there was no certainty of 
the metal being at rest. One spoke might be in tension, 
and the other in compression, and when running at speeds 
they were subject to breakage. Moreover, from the 
absence of elasticity, they were hard, both on rails and 
tires. They, therefore, did not get into use. The wear of 
the tire destroyed the wheel. 

The next solid wrought wheels were by Smith, of Bir- 
mingham, who rolled nave, spokes, and periphery, on one 
solid disc, on which a tire was shrunk as usual, As a 
durable structure, this wheel was the strongest then pro- 
duced, and the least liable to failure as a wheel; but the 
tire was rapidly destroyed, and the wheels ceased to be 
produced, Another variety was a double ribbed tire, with 
the spokes welded between the ribs, the flat surface of the 
spokes being in the plane of the wheel, and the inner ends 
cast in acentral boss. ‘This, also, was a difficult structure 
to produce, and not difficult to wear out. 

The earliest wheels on the Liverpool and Manchester 
were of wood spokes, morticed into a cast iron nave, and 
with wood fellies, surmounted by a tire, shrunk on hot, as 
usual. ‘These wheels, when carefully made, were very 
durable; but they needed dry and well-selected timber, 
and when wanied in quantities, were apt to be inferior ; so 
they went out of use as railwaysincreased. ‘The difficulty 
cf applying heavy railway tires, shrunk on hot upon wood 
surfaces, led to a novel attempt by one of the officials on 
the London and Birmingham. A set of tires were pre- 
pared, turned true inside and out, and a set of deep wood 
felloes were inserted in them on a small rebate of the tire. 
At the joints of the fellies a wrought iron shoe was made 
to wedge between them and receive the end of the spokes 
—which were round iron bars about 2in. in diameter—and 
which were made to screw into a cast iron nave, and then 
screwed backwards against the shoes on the fellies, ad- 
justing the centres as well as skill could do it. But, con- 
trary to the expectations of the planner, the wheel became 
a polygon, with a hump at every joint, so it had to be set 
into the lathe and turned true. Subsequently heavier 
tires were used, and the wheel was made to answer to 
some extent—chiefly because it had a wood cushion to 
moderate the blows—but it never came into general use. 

The next wheel which came intg limited use, was a cast 
iron dise centre, surrounded by a double circle of deep 
fellies of wood, break joint, surrounded bya tire. This 
proved a good wheel, but it required to be of dry timber, 
aod not being taken up as an extensive manufacture, it 
went out of use. The next was what is known as Beattie’s 
wheel—a series of pieces of radial timber, dovetailed and 
keyed into a cast iron centre, making up a solid wood 
disc, with, if we recollect right, three separate tires on it. 
After this followed what is known as Mansel’s wheel— 
also a disc of timber, with the tire applied cold, the wood 
being forced into the tire by hydraulic pressure. 

And now from the Exhibition of 1862 take date a new 
class of wheels. First there are the cast steel wheels of 
Naylor, Vickers, and others, veritable discs, corrugated, and 
otherwise, as strong as it is possible to make wheels, and as 
rigid, but withal unsatisfactory; some made with their 
tires on the wheel, and some with separate tires; Ameri- 
can wheels of cast iron, hollow, heavy, and corrugated, but 
hard as glass in their peripheries, and durable against 
And lastly, there are the wheels of Arbel, welded 


possible to heat so many joints of iron in a furnace and 
be quite sure that the oxygen of the atmosphere does not 
make scale between them. But if it does, and the pilin 
of the metal be right, we see no reason why they chould 
break. Yet we see no reason for preferring the spoke form 
of wheel, but the contrary. ‘There is no reason why a per- 
fect disc wheel should not be made on this plan, and the 
disc is preferable to the spokes as giving a more continu- 
ous prod with a less amount of metal. ‘The only question 
is, would it be a cheaper wheel than the disc wheels of 
cast steel? The wheel of the future will lie between one 
or the other. 

For engine wheels, spoke wheels are preferable to disc 
wheels, as they afford the means of access to the machinery, 
and for the application of crank pins, and for other reasons, 
but it is worth inquiry whether the present solid wrought 
iron wheel, as it is called, isthe best. It was the invention of 
Mr. John Day, who sold it to Mr. Henry Smith, who sold it 
to his partuers, who failing in business, it passed into the 
hands of their assignees, who, finding it largely in use, 
set up their claim at law, and recovered many thousand 
pounds damages. ‘his wheel is made by forming the 
spokes mitre shape to weld together in the centre, and with 
cross heads forming a part of the tire filled in with welded 
V pieces between them and the boss, lengthened out with a 
pair of washers, one on each side. Is it possible that these 
welds can all be perfect ? and if they are, is it possible 
that the whole of the metal can be in a condition of rest 
without any strains of tension or compression ? An answer 
to this may be found in the fact that we constantly see them 
broken both in spokes and peripheries. Even though tires 
are shrunk on tightly they fail to prevent their separation 
into parts. 

As regards tires, none but thoge of Krupp’s steel appear 
to stand the weight of the load and wear of modern require- 
ments in engines as ordinarily applied, but the conclusion we 
arrive at is that the worst wheel yet contrived for railway 
purposes would be quite efficient, and that tires of half the 
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thickness now applied would be quite sufficient were the 
wheels or tires allowed to revolve independently, to adjust 
their revolutions to the lengths of the different rails on 
curves. And were the axle placed in true positions on 
curves, it is difficult to understand how the tires could be 
worn out, the attrition being removed. And this principle, 
carried into effect, means that all the fuel would be saved 
which is now consumed in grinding away the substance of 
iron tires and iron rails, 


LOSS OF LIFE IN BRITISH MINES. 


AT the end of the excellent report of the engineer of the 
Midland Steam Boiler Assurance and Inspection Company 
we printed last week, is appended an abstract of some re- 
remarks by the chairman of that company, Mr. P. Williams. 
We find him saying that “ he took the steps which led to 
the formation of the company from a fear that, owing to 
the frequency of boiler explosions, at one time, in South 
Staffordshire, Government would interfere, and appoint 
inspectors of boilers, as they had appointed inspectors of 
mines, whose caprice might lead to serious losses to the 
manufacturing districts.” From this it might appear that 
the loss of life consequent on boiler explosions was not so 
much the inducement to the formation of the company as the 
fear that the boilers of Mr. P. Williams might be subjected 
to the prying eyes of Government inspectors! At any rate, 
Government inspectorship of mines seems to have, at least 
indirectly, led to the formation of one company for the 
prevention of boiler explosions.’ But Mr. P. Williams’ 
remarks raised some curiosity in our bosom, and a desire to 
know a little more about the agageries and the espidgleries 
of these capricious Government inspectors of mines. For- 
tunately their annual report, addressed to Sir George Grey, 
was only published the other day, and we therefore pro- 
ceeded to enlighten ourselves as to its contents. 

Let us say at once that the very first pages contain cer- 
tain dry statistical tables, which, however, ought to be 
written in crimson letters on pages edged with black. We 
find that, last year, there were no less than 737 fatal acci- 
dents, resulting in the loss of 907 lives, in the coal mines of 
Great Britain, and that, during the same period, 87 fatal 
accidents, resulting in the loss of 71 lives, took place in the 
ironstone mines subject to inspection. ‘There was an in- 
crease of nineteen in the fatal accidents in 1863 over 1862, 
but no less than 1,133 lives were lost in that year in British 
coal mines alone. It appears, on referring back to other 
reports, that the loss of life in the two years of 1860 and 
1861 was about 800, but the annual aggregate was formerly 
estimated at 1,000 deaths. We may thus fairly assume 
that at least three, but more probably four, menare killed 
outright every working day in British coal and ironstone 
mines. Nor does the dread catalogue really end here. Only 
one of the inspectors gives a list of the maimed 
and wounded amongst these soldiers of industry. The 
future reports of the other inspectors would do well to 
follow Mr. Lionel Brough’s example. ‘To the 60 deaths 
occurring at collieries under his inspection, during last 
year, there were also 75 accidents, more or less injuring 91 
persons. It is thus probable that for every 1,000 men 
killed, there are at least 1,500 injured. There is one 
question we should like to have answered. Atwhat length 
of period from the date of the accident must the death 
take place for it to be inscribed as a fatal accident ? because 
death might happen within one or two years or even longer, 
through internal injury, or from the want and privation 
caused by disablement. But, such as they are, and incom- 
plete as they are, the figures are simply appalling. A 
regiment of fine brave men is annually destroyed in get- 
ting out our coal for use—our indispensable coal—the source 
of light, heat, and power. We lay down laws to prevent 
two worthless fellows from very deservedly punishing cach 
other; the land is in commotion because two or three 
narrow-browed Hindoos have chosen to sacrifice themselves 





to their idol, and yet nearly one thousand hard-working 
Englishmen, fathers of families, are annually crushed to 
death, or suffocated, or drowned, or blown to atoms, in the 
collieries of this country, while nearly twice as many are 
more or less injured, 

In trying to look below the surface of this great question, | 
involving daily and hourly many valuable lives, several | 
legal and technical inquiries of some delicacy present them- | 
selves. First comes the amount of legal responsibility of | 
the owners for the lives and limbs of their servants. Under | 
the present law, it is evident that almost every special | 
case of this kind would be most difficult to settle, involving, 
as it almost always more or less would, difficult scientific 
and technical inquiries. The most apposite question is 
whether the Government inspectors of mines have been 
able to diminish the aggregate number of disasters. In 
estimating this, we must bear in mind, with regard to the 
year 1862, that it.was the exceptional years, in which took 
placethe wholesale calamity of the Hartley Colliery, causing 
the deaths, at one blow, of 204 persons. In the next 
place we must remember that the getting of coal in Eng- 
land is annually increasing, so that last year no less than 
86,292,215 tons were obtained, being an increase of 4,500,000 
tons over the production of 1862; while the number of 
collieries has risen from 2,397 in 1853, to 3,189 in 1863. 
Taking also the waste slack or coal into account, we may 
reckon, as is pointed out by Mr. Hunt, that we are exhaust- 
ing our coal at the rate of 90,000,000 tons per annum. 
Looking back, therefore, at former years, and remembering 
the great extension of mining operations, it will be seen 
that the mining inspectors have greatly diminished the 
annual loss of life in proportion to the amount of coal 
raised. But the strongest testimony to the efficiency of the 
few inspectors now at work, and also to the immensity of 
their task, was afforded at a meeting of colliers held last 
yearat Wigan. It was there pointed out that, in Scotland, 
for instance, if the two inspectors were to commence the 
visitations of the pits in their districts at that particular 
date (June, 1863) and continue their work with unabat- 
ing industry, they could not accomplish it before the end 
of another year and ahalf. The miners, in fact, are loudly 
clamouring for a greater number of inspectors, on the 
simple plea that twelve inspectors are insufficient for the 





3,180 collieries—besides the ironstone mines—in England, 


annually producing 9,088,060 tons of iron ore. 
The inspectors classify the different accidents under the 


heads of—1. Explosions of fire-damp; 2. falls in mines; 
3. accidents in ; 4. miscellaneous accidents under- 
und; 5. and on surface. Through explosions of fire- 
arap 163 lives were lost last year ; 407 were lost through 
falls of coal and of roof; 147 through winding ropes, 
and chains breaking whilst ascending or descending, and 
from men falling into shaft from surface, or from part of the 
way down. 190 lives were lost through explosions of gun- 
owder, suffocation by gases, irruptions of water, boilers 
aa od and similar causes underground and on the 
surface. Nearly one-half of these disasters happened 
through falls of the roof or of minerals; on the one hand 
the employers reproach the “loaders” with being too lazy 
and reckless to put up the sprags or props, while the men 
often complain that they are not always properly supplied 
with wood. Of course there is a great temptation to a 
reckless man to quickly clear away the coal without 
putting up the props, which, if put up, would be in the 
way, but the portion of the roof which is above the 
heads of the men, being the furthest from support, is 
very likely to break down. We consider that a man 
should be at once fined, if caught committing an im- 
prudence of this kind. A good proportion of the acci- 
dents in the shaft happen through the chains and the 
wire ropes breaking suddenly. Many of these might 
be prevented if the pit chains and wire ropes were 
submitted to a test like that long ago settled 
and adopted by the Admiralty for their chain cables, 
chains, and wire ropes for standing rigging. Wire ropes 
and chains generally break when first starting, and at 
portions close to the cage. This takes place from the jerk 
in the rope, on account of the low amount of resilience in 
wire rope, and because, from these reasons, the rope next 
the cage gets sooner injured. This portion of the rope 
ought to be often changed—a plan which would be safer 
than the most ingenious safety-cage yet invented. It is 
an important question, and one which has not been yet 
determined by a comparison of results, whether steel wire 
rope would not be cheaper in the end, on account of its 
higher powers of resilience, and because it is less injured 
in passing over the drumsand pulleys. The pit-top should 
be carefully kept clean. A piece of coal the size of a nut 
will act like a shot from a gun on its way down the shaft. 
All shafts should be walled from top to bottom, and the pit 
ought to be‘fitted with vertical guides, while the top should 
be protected with lifting wickets. As is remarked by Mr. 
Brough in his excellent report :— Powerful steam en- 
gines, plenty of boiler room, large diameters in drums and 
pulleys, immovable guides, ample cages, with strong 
bonnets, keys or catches unerring in their action, lifting 
wickets or guards, adequate brakes, capacious safety valves, 
and duplicate water and steam gauges; these are the con- 
trivances from which human life will receive as much 
protection as we at present know how to apply to it.” 
Exactly the same thing takes place in mines as on 
railways ; and just as defective rolling stock and permanent 
way increases the percentage of accidents, so does defective 
mining plant as surely lead to an increased destruction of 
life. But there is a great difference in the money compen- 
sations allowed to the survivors of the respective sufferers. 
The popular notion about loss of life in mines is that it 
is principally caused by explosive fire-damp, and the suffo- 
cating after-damp. This is not the case; but accidents of 
this kind are so sudden and terrible—are so wholesale in 
their effects—that they attract more attention than any 
others. As we can state from our own observation, what 
is more especially wanted is a safety lamp giving more 
light than an ordinary “ Davy” or “Geordie.” The light 
afforded by both these lamps, and by the greater number 
of lamps in use, is so dim that the collier is continually 
tempted to open them. The Stephenson lamp is also much 
safer than the Davy, as it is at once put out by the foul 
air, while the wires of the Davy are made red-hot, and 
many times set fire to the carburetted hydrogen. The 
most considerable and never-ceasing drain on human life in 
British mines is, however, caused, as we have stated, by 
fall from roof and sides. Mr. Brough and some of the 
other inspectors recommend that an increased number of 
safety officers should be employed to continually travel the 
pit, and more especially to visit the working faces. 
The state of things with regard to our coal mines may 


| be shortly expressed by saying that they are being ex- 


hausted at the rate of 90,000,000 tons per annum, at a cost 
of 1,000 lives, and of, in round numbers, injury and disease 
to about 1,500 more men. It is probable that, with more 
complete returns, bringing in all the excess of sickness and 
mortality in the districts which are scarcely visited by an 
inspector, and in the ill-ventilated mines of Cornwall, these 
figures would be rather increased than diminished. 
Opinions differ as ‘to the probable duration of our coal- 
fields—the vitals of this country; but no difference of 
opinion can exist as to the fact that enormous quan- 
tities of coal are resolved into their component gases, 
and belched forth unconsumed from our blast furnaces 
and chimney stacks, into free space. Our hardy miners 
may be said to form a good portion of the life blood of the 
nation. Who pays for the support of the widows and 
orphans, for the excessive sickness, and ruined constitu- 
tions caused by these accidents,- all of which, humanly 
speaking, could be prevented by greater care and expense 
in management, and in the renewal of the working plant ? 
Under present circumstances, we suppose, it is done by the 
poor-rates. What would be the results if the coal pro- 
prietors were made responsible in their pockets for loss of 
life, from whatever cause, whether from ignorance or par- 
simony in the management, from even ignorance or reck- 
lessness of the men, or whether from pure accidents, such 
as the sudden tapping of a “blower?” Undoubtedly this 
increased responsibility would raise the price of coals ; but 
would this be a loss to the country, when we reflect that 
the very cheapness of the coal leads to its being daily 
wasted, in various ways, to an enormous extent? ‘The 
life employed in getting the coal would then have 





a money value. It would then be in the interest of the 
employers to neglect no means and to spare no ex- 
nse in the supervision, practical management, and plant. 
e present system of inspection is notoriously i ient 
from the number of inspectors. At first two commis- 
sioners were appointed, two inspectors were then added, 
who were again increased to six, and these afterwards to 
twelve, without counting the “Ins r of mines and 
collieries,” Mr. Warri Smith. Every year, however, 
the task of the existing i is increasing in extent. 
Their difficulties in dealing with the owners are by no 
means small, and any adverse report of the inspector 
appears to be at once met by a kind of counter-report, 
wah, ifit does nothing else, appears to fulfil the cuttle- 
fish-like function of hiding the main question in a cloud of 
ink. We do not suppose that either increased men 
bility or a more extended system of inspection would be 
agreeable to the owners. Of course, their views in this 
respect are just the opposite to those of the miners. In 
the same way the great railway authorities have no love 
for the railway inspectors of the Board of Trade. Mr. Bidder, 
for instance, never loses an occasion at Great George-street 
to make himself the exponent of a perfectly morbi as 
against Government inspection for railways. It is difficult 
to blindfold a jury when an able inspector can cross-ex- 
amine the witnesses, and compensations, accordingly, fall 
more heavily on the shareholders, with an increase of dis- 
agreeable responsibility to the engineering management of 
the line. It is probable that the feelings of factory pro- 
prietors when detected and fined for the use of insufficient 
shaft fencing are not very charitable to the factory in- 
spector, while the operative, who is maimed, and perhaps 
ruined for life, takes an exactly opposite view; and similar 
to that, as fo compensation of, an injured railway traveller. 
But the loss of life in collieries and mines considerabl 
exceeds all the other losses on land put together, while it is 
only equalled by the loss of life at sea in British shipping. 
And it isnot probable that either miners, or sailors, or factory- 
workers, or railway travellers, will accuse the Government 
inspectors of “caprice ” in striving to diminish the annual 
average in England of at least 2,200 violent deaths. 
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1288. Josern Evticorr Houmes, Canningtown, Essex, “Certain improve- 
ments, in the raising, lowering, or conveying of fluids or solid bodies by 
atmospheric pressure, and in the manner of creating and adapting a 
vacuum to effect such purposes.”—Petition recorded 23rd May, 1864. 

1405. WitttAM Henry Preece, Southampton, ‘Improved domestic _tele- 
graphic apparatus." — Petition recorded 6th June, 1864. 

1496. Tuomas JAMES Hucnes, Albany-street, and WILLIAM Henry Horren, 
Hope-street, Hackney, Middlesex, *‘ An improved composition to be used 
for coating surfaces, and insulating metal from metal.”—Petition recorded 
16th June, 1864, 

1570, ALEXANDER Herr, London, Frepgerick WiLL1AM Bassert, Camber- 
well, Surrey, “ Imprevements in preserving animal and other substances.” 
—Petition recorded 23rd June, 1864. 

1602. CHARLES Denis, Arras, France, ‘“‘Improvements in gas heating or 
cooking stoves.”—Petitron recorded 25th June, 1864, ‘ 

1848. Joun CaRTeR RAMSDEN, Bradford, Yorkshire, ‘‘ Improvements in 
reeds and healds used in weaving.” —Petition recorded 25th July, 1864. 

1882. James Livesry, Cannon-street West, and Joun Epwarps, Basinghall- 
street, London, ‘‘ Improvements in the permanent way of railways, and 
carriages for the same.”—Petilion recorded 28th July, 1864. 

1884. THomMas Moorr, Eastcheap, London, ‘‘ Improvements in tubular 
masts and spars, and in crutches for suspending ships’ yards.” 

1886. HeRMANN Freystapt, Jewin-street, London, ‘‘ Improvements in 
the manufacture of hats,caps, bonnets, and other coverings for the head.” 

1889. Josep NicKLIN, Birmingham, “ Improvements in the manufacture 
of hooks to be used for the suspension of curtains and various other pur- 

,08es.”” 

1900. WiLtiaAM AnpERTON, Cleckheaton, Leeds, Yorkshire, ‘‘ Improved ma- 
chinery for preparing, spinning, and doubling fibrous substances.” 
— Petitions recorded 29th July, 1864. 

1900. WALTER Payton, Bedford-place, Commercial-road, and JouNn STANLEY, 
Whitechapel-road, London, “ Improvements in fittings for suspending or 
otherwise supporting hats when not in use,”— Petition recorded 30th July, 





1864. 

1915. Tuomas Newsy and CHARLEs Situ, Aldeburgh, Suffolk, ‘‘ Improve- 
ments in self-closing doors and gates.” 

1919, FriepRicH WILHRLM Bossert, Offenbach, Hesse Darmstadt, “ A new 
combination of musical box or instrument with albums, ladies’ com- 
panions or work cases, and other similar articles,” 

1922, WILLIAM BaRBER, Stockport, ‘‘ Improvements in stiffening or proof- 
ing felt or other hats.” 

1924. Matruew Woopirigtp, Cambridge-terrace, Hyde Park, London, 
‘* Improvements in apparatus for icating bet Pp 4 
and guards, and between guards and engine drivers on railway trains.”— 
Petitions recorded 2nd A t, 1864. 

1937. BERNARD O'Connor, Manchester, “‘ An improved method of making 
non-inflammable plain and twilled dyed cotton fabrics, called jeannetts, 
beetle twills, rolled shirtings, fancy and striped and spotted shirtings, and 
other cotton goods, printed or otherwise, used for lining dresses and 
making crinolines.” 

1938. MatrHew Aveustus Sout, Leadenhall-street, London, “ Improve- 
ments in fastenings for railway rails, applicable wholly or in part to 
other purposes.””— A communication from John Gregory, Lisbon, 
Portugal. 

1946. GrORGR FRreEDFRICK Druce, Victoria-street, Westminster, “ Improve- 
ments in the construction of anchors.” 

1948. FREDERICK JosEPH BRAMWELL, Great George-street, Westminster, 
‘‘ Improvements in the manufacture of nuts for screw bolts and such 
like articles.” 

1950. Giacomo Fsiice Marcnisio, Baker-street, London, ‘*‘ An improved 
apparatus for generating infil ble air for illuminating and heating 
purposes, and for supplying the same to the burners.”— Petitions recorded 
4th August, 1864. 

1952. James Lex, Lightcliffe, near Halifax, Yorkshire, “ Improvements in 
means, machinery, or apparatus for working or preparing leather for 
mill straps or driving belts and other purposes, and in the manufacture 
of such articles.” 

1953. Isaac FARRELL, Dublin, ‘‘*Improvements in railway carriages, and 
in brakes for the same.” 

1954. MicHagL Henry, Fleet-street, London, ‘‘ Improvements in the 
method of, and apparatus for, manufacturing cylinders, pipes, tubes, and 
similar articles."—A communication from Victor Henry Sophie Frederic 
Gueldry, Boulevart St. Martin, Paris.—Petilions recorded Sth August, 








1864. 

1956. Grorgk Lrysuon, Burnt Tree, near Tipton, Staffordshire, ‘‘ Improve- 
ments in the manufacture of tin and terne plates, and in machinery or 
apparatus to be used in the said manufacture.’ 

1957. Epovarp Hortin, Rue de la Fidélité, Paris, ‘‘ Certain improvements 
in rendering uninflammable cotton, silk, and other textile fabrics.” 

1958. WiutaM Storr, Greetland, near Halifax, Yorkshire, “ An improve- 
ment in certain woollen fabrics called ‘ Army cloths.’” 

1960. CHARLES WILLIAM Lancaster, New Bond-street, London, ‘* Improve- 
mente in projectiles.” 

1962. CHARLES BarTiEY, Lawn Villas, Blackheath, Kent, “‘ Improvements 
in compositions for preventing the bottoms of iron ships from fouling or 
corroding.” 

1964, WILLIAM Brookes, Chancery-lane, London, ‘‘ Improvements in fur- 
naces to facilitate the consumption of smoke.”—A communication from 
Felix Maurice Antoine Picard, Lyons, France.— Petitions recorded 
August, 1864. 

1968. Mark RUNKEL, Regent-street, Quadrant, London, ‘‘An improved 
automatical regulator for marine steam engines.” 

1970. Joun Henry Jounson, Lincoln’s-inn-tields, London, ‘‘ Improvements 
in apparatus for cooking eggs.”—A communication from Edouard Prosper 
Malaport, Paris. 
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1976. Davip Spzms, ALEXANDER Boyd, JoHN ArrKen, and MatTruew GiL- 
MOUR, Paisley, Renfrewshire, N.B., “Improvements in looms for 
weaving. 
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1982. Wiitiam ies Chancery-lane, London, “Improvements in the 
manufacture of india-rubber balls and other elastic recipients, and in 
i valves applied to the same.”—A —— from Alexander 

Marie Quinetand Achille — Boulevart St. Martin, P. 
Petitions recorded 9th August, 1864. 
—— Wi11aM Mason, Leeds, Yorkshire, « Improvements in machinery 
Rady aon ny for cleaning cotton or other seeds.” 

FORGE Davigs, Serle-street, Lincoln’s-inn, London, “‘ Improvements 
= steam boilers or generators.”—A communication from Hippolyte Jean 
Adrien Holagray, Paris. 

1988. HENRY ARMISTEAD, Ovenden, near Halifax, Yorkshire, ‘‘ Improve- 
ments in dyeing and sizeing, or preparing warps for weaving.” 

1989. Jonn Henry Jounson, Lincoln’ -inn-fields, Danton, “* Improvements 
in re glass and vitreous surfaces.”"—A communication from Edouard 

6, Paris. 

1990. Rosert PEPPRR and ALLAN Barr, Cranworth-road, Sheffield, York- 
shire, “* An improved passenger safety signal for railway carriages and 
other purposes.” 

1992. RicHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in lever machines for obtaining and applying motive power.”—A commu- 
nication from Cesar Brodelet, Paris. 

1994. CuanLEs Lowe, Bradford-road, South Bradford, near Manchester, 
“Improvements in the manufacture of colouring matters.—Petitions 
recorded 10th August, 1864, 

2003. Joun ADAM and JoHN Wess, Laurence Pountney-hill, and JOACHIM 
Joun Montgiro, Harewood-square, London, “Improvements in the 
application and in the preparation of certain fibres for the production of 
paper and textile fabrics.”— Petition recorded 11th August, 1864. 

2011. ALFRED HaMLYN WitLiams, Fenchurch-street, meg “An im- 
proved holder for cartridges.”—Petition recorded 12th A , 1864. 

2021. Jean Baprists Burroni, Soho-square, London, ‘* Improvements in 
the facture of b , chains, rings, and other articles of jewel- 
lery, and in apparatus for the same.” 

£023. James DiLkes, Welford-place, and EpwakD TURNER, Watts Causeway, 
Leicester, ‘‘ Improvements in apparatus for facilitating communications 
between passengers, guards, and drivers travelling by railway trains.” 

2025. ALFRED CoLERICK PILLINER and JAMES CHARLES Hi, Oakfields 
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1026, THomas Pamir Trea: Stratford, Middlesex, “‘ Improved appa- 
ratus for raising and forcing 
1028. Davip Lewis, Liverpool, “Improvements in the manufacture of 
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10380. 5 nd MarsuALL Pratt, Prescot, Lancashire, “Improved brick- 
making machinery.” 

1032. James Josian SmytH, Peasenhall, Suffolk, “ Improvements in the 
construction of drills to sow or deposit corn, seed, and manure 
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214. W. E. Newron, 
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facilitating the operation of puddling.” 

1037, James Dover, Manchester, “Improvements in apparatus for harden- 
ing saw blades and other plates or sheets of steel.”—Petitions recorded 
23rd April, 1864. 

1044. Danigt Harris, Oxford-street, London, “‘ Improvements in the con- 
yengy od metallic and slate billiard tables."— Petition recorded 25th 

[pri 

1062. _ ERWARD JosKPH WILLIAM _PARNACOTT, Douro-street, Fairfield-row, 

in the manufacture of wheels or tools 

for” grinding bug "polishing surinatn. "—Petition recorded 27th April, 


1073. Marc AnTorvEe Francois Mennons, Abingdon Chambers, West- 
minster, ‘‘An improved apparatus for the capsulation . fluid 
medicines.”—A communication from Jules Viel, Tours, France. 

1076. Ricuarp Hupson Smitaert, Inner Temple, and Joun Davipsoy, 
Temple-street, Blackfriars, Middlesex, “Improvements in treating clay, 
artificial stone, metal, or other plastic or leable material, to render it 
more suitable for constructive pur \ 

1078. RicuarD Hupson Smiruert, nner Temple, London, “ An improved 
method of fastening or connecting — together for building pur- 

.""— Petitions recorded 29th April, 

1122. Younes Parrrey, Upper Belgrav: ie Pimlico, Middlesex, ‘* Im- 
proved machinery for filling, closing, rep finishing cartridges.” 

1129. ALFRED VINCENT Newton, Chaucery-lane, London, ‘* Improvements 
in anchors,"—A communication from Charles Alexander Chamberlain, 
Alleghany, Pennsy!vania, U.S.—Petitions recorded 4th May, 1864. 

1182. 2. Josep Garpner, Ricnarp Lee, and Groner Henry WaIN, Liverpool, 

ments in the facture of inside and outside bindings or 

straps for pulley blocks and other articles, and in the application of 

malleable annealed iron, or homogeneous steel or other metals, to such 
ur) .”"— Petition recorded 5th May, 1864, 

1149. ‘AIME Rieper, Rue Gaillon, Paris, “ pa gett md in shades, spec- 
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227. J. Youna, Bucklersbury, London, and A. C. Kirk, Bathgate, Linlith- 

gowshire, “ Motwe power -y Be mene *—Dated 27th January, 1864. 

This invention relates to a mode of heating the air in that ion of 
motive power engines in which mechanical power for moving any kind of 
machinery is produced a air or other elastic fluid to be expanded 
by heat, and consists in ting the air or other elastic fluid while 
used in such engines, by exposing it to the surface of vesseis or tubes h 
by steam, such vessels or tubes communicating with a steam boiler, and 
containing steam under a pressure sufficient to maintain the desired tem- 
perature. The water produced by the condensation of steam in these 
vessels or tubes is either returned to the boiler or allowed to escape. 

228. W. E. Gupen, Wellington-street, Strand, London, “ Rotary steam 
engine.”—A communication. — Dated 27th January, 1864, 

This invention consists in permitting the establishment on one crown or 
ring of from two to any desired number of cylinders at intervals calcul 
and combined so that the play of the pistons follow without interruption, 
to the end that the impulsion and the movement given to the wheel 
furnished with several pistons in accord may be non-intermittent, and that, 
no matter what the number of cylinders, there is never bat one non- 
working or spare piston, while the pistons of all the other cylinders are in 
action, A space is reserved between all the cylinders for the escape of 
steam.—Not proceeded with. 
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tacles, and eye glasses, which can also be applied t and 
stereoscopes.”— Petition recorded 6th May, 1864. 

1207. HENKI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
sex, “* Improvements in the manufacture of stockings and socks.”—A 





Works, near Newport, Monmouthshire, ‘‘ Improvements in 
motive power, which improvements are applicable to measuring, raising, 
and forcing fluids.” 

2027. RicHarD CorDNER, Crawlaw House, near Stanhope, Durham, “ An 
improved railway sleeper.”— Petitions recorded 13th August, 1864. 

2029, SIrGMUND Moors, Liverpool-street, Bishopsgate-street, London, “‘ Im- 
provements in electro-gilding.” 

2033. EDMUND ALFRED PonTiFEXx, Shoe-lane, London, ** Improvements in 
treating stick lac when manufacturing shell lac and lac dye.”—A commu- 
nication from Thomas Frederick Heuley, Boulevart Malesherbes, Paris. 
—Petitions recorded \5th Avgust, 1864. 

2085. Tuomas MorG@AN, North-road, New Cross, Surrey, ‘‘ Improved means 
of communication in railway trains between passenger and guard, and 
guard and engine driver, or otherwise.”— Petition recorded 16th August, 

64. 
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2045. Tuomas TURNER, Manchester, ‘‘ Improvements in communicating 
between one part of a railway train and another part thereof.”— Petition 
recorded 17th August, 1864. 





Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 


2051. Lewinskt Yvose-Laurent, Rue Neuve Popincourt, Paris, “An im- 
proved military outfit for soldiers in ome: intended to protect the 
men, their provisions and itio nst and rain, and 
also for several other useful purposes.” '— Deposited ‘and recorded 18th 
August, 1864. 

2059. Betas. Burton, Finch-lane, London, ‘‘ Improvements in breech- 
loading and revolving fire-arms and cannon, and metallic cartridges.” 
—Deposited and recorded 19th August, 186. 

2076. Genin GaprigL, Boeaio, Paris, ** A new or improved process for ex- 
tracting the oil contained in the flour of oleaginous seeds, for distilli 
rectifying, and evaporating volatile substances, for preparing volatile 
oils or essences and extracts for dyeing and medical - es, for desic- 
cating animal and its, roots, and 
flowers, and for ventilating. ”. '— Deposited “and recorded "obra August, 1864, 











Patents on which the Stamp Duty of £50 has been Paid. 


2108. Samus. Exson, Oldham, Lancashire.—Dated 23rd August, 1861. 

2231. Josern Bennett Hows, Sheffield, Yorkshire.—Dated 13th Sep- 
tember, 1861. 

2116. WiLL1AM CLIssoLD, Dudbridge Works, near Stroud, Gloucestershire. 
—Dated 24th August, 1861. 

2179. JoHN MACMILLAN Duntor, Manchester.—Dated 3lst August, 1861. 

on. — Nysg, Mount-street, Lambeth, Surrey.—Dated 26th August, 


2000. , Parry, Ebbw Vale Ironworks, Monmouthshire.—Dated 18th 
November, 1861. 

2185, WILLIAM CLARK, Chancery-lane, London.—A communication.—Dated 
2nd September, 1861. 

2133, Louis MARIE FRANCOIS Paturkav, Paris.—Dated 27th August, 


i oe. 


1861. 
2141. James Ronap, Liverpool.—Dated 28th Au 
S.—Dated 28th August, 


2143, WILLIAM STUART GUINNESS, New York, 


1861, 

2162, James Smmmons MartTHEws, Moore Cottage, Bowling-green-street, 
Kennington Park, Surrey.—Dated 30th August, 1861. 

2171. Peer TAYLOR, City-road, Hulme, Manchester.—Dated 31st August, 
1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


2250. Joun Penn, Greenwich, Kent.—Dated 25th August, 1857. 

2251. JouN JERVIS TUCKER and GEORGE BLAXLAND, Sheerness, Kent.— 
Dated 25th August, 1857. 

285. HENRY BRINSMEAD, Ipswich.—Dated 3ist August, 1857. 


Notices to Proceed. 
71. Witt1aM Epwarp Gepez, Wellington- -street, Strand, London, “An 
improved power loom for weaving.”—A communication from Jean 
Baptiste Beau, Faubourg St. Martin, Paris.—Petition recorded 18th April, 


1864. 

981. Hvuco LevinstE.y, New Bridge-street, Blackfriars, “‘ Improvements in 
the preparation of purple, violet, and blue aniline dyes.” 

987. SAMUEL HARRISON and WILLIAM CLEMENTS, Birmingham, “‘ Improve- 
menis in fire-grates, whether opened or enclosed.”—Petitions recorded 
20th April, 1864. 

994. Joseru STANDBY: EN, Saddleworth, Yorkshire, “ Improvements in self- 
acting mules for spinning and doubling.” 

999. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“A new semi-fluid or solid’ product obtained by concentrating the 
saponaceous parts of the — tree."—A communication from Emeric 
de Werchin, Maubeuge, 

1000. HeNRI ADRIEN Somunvis, Porchester-terrace, Bayswater, Middle- 

sex, ‘‘ Improvements in photographic an 
from Desiré Charles Emmanuel Van Monckhoven, Ghent, Belgium. 

1001. Hewri ADRIEN BONNEVILLE, Porchester-terrace, Soa Middle- 
sex, “Improvements in making artificial leather. ”—A communication 
from Ernest Bouvyer, Rue du Lac, Paris. 

1006. Joun Gustavus Rouiins, Circus-street, Greenwich, Kent, “ Improve- 
ments in cotton gins.”—A communication from Caleb Carpenter Allen, 
Boston, Massachusetts, U.8.— Petitions recorded 21st April, 1864. 

1018. James TsomPson, Bilston, Staffordshire, ‘Certain improvements in 
the manufacture of hollow axies and axle-boxes, = which improve- 
ments are also applicable for the f other 
tubes, hydraulic cylinders, and such like tubular bodies, where great 
strength and solidity is required.” 

1019. James Epwarp Dvrck, Stamford-street, Blackfriars, Surrey, “ Im- 
provements in distilling and purifying petroleum oils and ona tyiee- 
carbons, and in apparatus employed therein.” 

1021. James Epwarp Dvycs, § lord-street, Blackfriars, Surrey, “ Im- 











jon from Pierre Francois Jean Baptiste Bezard, Grand- 

Villiers, France.—Petition recorded 12th May, 1864. 
1308. Louis STEVENAUX, Rue de Malte, Paris, “‘ Improvements in sweating 
a for drying malt and other grains.” — Petition recorded 26th May, 


1394. Grores Cougs, Gresham-street West, London, James ARCHIBALD 
Jaques, and Joun Americus FANsHaws, Tottenham, Middlesex, ‘‘ Im- 
proved machinery or apparatus for producing thin strips or filaments 
from various substances.”— Petition recorded 4th June, 1864. 

1640. JoHN PLIMSAUL, Bedford-street, Plymouth, Devonshire, ** Improve- 
ments inthe manufacture of fire bars, jumps, and gratings for cooking 
stoves.”—Petition recorded lst July, 1864, 

1732. Joun Forbes, Isla Distillery, Perth, N.B., ‘‘ Improvements in dis- 
tilling liquids, and in the machinery, apparatus, or means employed 
therefor. ” — Petition recorded 12th July, 1864. 

1832. RICHARD ARCHIBALD BROOMAN, Fileet-street, London, ** Improve- 
ments in the construction of cannon and other —A 
nication from Francis Sorrel Claxton, Ruelle, France, —Petition recorded 
22nd July, 1864. 

1976. DAvip Speirs, ALEXANDER Boyp, JonN AITKEN, and Matrurw Git- 
MOUR, Paisley, Kenfrewshire, N.B., ‘‘ Improvements in looms for weav- 
ing.” — Petition recorded 9th August, 1864. 

1994. CHARLES Lowe, Bradford-road, South Bradford, near Manchester, 
“ Improvements in the manufacture of colouring matters.”—Petition 
recorded 10th August, 1564. 

2028. Av@uUsTUS BRYANT CHILDs, New Oxford-street, London, ‘‘Improve- 

e ments in machines for ploughing or cultivating land.”—A communica- 
tion from Zenas Cobb, Chicago, Illinois, U.s.—Petition recorded 15th 
August, 1864. 

2059. BeTuEL Burton, Finch-lane, London, “Improvements in breech- 
loading and revolving fire-arms, and cannon and metallic cartridges.” 
—Petition recorded 19th August, 1864. 

2076. Gerin GaprikL BoaGio, Paris, ‘A new or improved process for ex- 
tracting the oj] contained in the flour of oleaginous seeds, for distilling, 
rectifying, and evaporating volatile substances, for preparing volatile 
oils or essences and extracts for dyeing and medical purposes, for desic- 
cating animal and vegetable alimentary substances, plants, roots, and 
flowers, and for ventilating.”—Petition recorded 23rd August, 1864. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
27th August, 1864. 
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*,* est eb will be forwarded by post on receipt of the amount 
of Price and postage. Sums exceeding 5s, must be remitted by Post- 
office Order, made ble at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF oy cheer 8. 


‘ollowing descriptions are made from A expressly for 
1B ENGINEER, at the office of her Majesty's rte nee of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, fe. 


198. W. E. Newton, Chancery-lane, London, “* Steam pumps.”—A communi- 
cation.— Dated 23rd January, 1864. 

This invention cannot be described without reference to the drawings. 

199. J. E. Dix, Albany-road, Camberwell, ‘‘ Construction of Jurnaces for steam 
boilers, &c.”—Dated 23rd Janvary, 1864 

This invention consists of certain improvements in the construction of 
furnaces and fire-places used for the purpose of generating heat for heating 
steam boilers and other heating purposes, such improvements having 
reference, First, to the supply of warm or heated air, to aid the combus- 
tion of the fuel and prevent smoke ; and, Secondly, to the form or configu- 
ration of the furnace bars and of "the fire bed. The patentee proposes, 
First, to apply to furnaces and fire-places an improved air-diffusing 
apparatus for receiving, warming, and diffusing, or dividing and separating 
the currents or strata of air. he said apparatus is formed with a frame 
containing a series of horizontal divisions, waved or corrugated in their 
cross or transverse section, and in combination with and attached to the 
inside of the furnace door. The said door has within it, and is made with 
a louvre panel, or series of horizontal slips of metal, each of the said slips 
having a pin or pivot at each end to turn upon a series of points or centres 
made in the door or in the movable bar, the said pon | attached to each 
interior end or side of the frame of the ‘door panel thereby made, so as to 
open and shut the said clips simultaneously by the action of a vertical bar 
on the outside of the said louvre panel, with brackets cast in or otherwise 
made and attached to the said clips, and by any other suitable gearing 
attached to the said louvre panel, slips, vertical bar and door frame, as will 
open and shut the slips of the louvre panel! simultaneously, and set or fix 
them partly or wide open, or elevate or depress them to any pitch or angle 
required, and by such means increase or diminish the air space or openings 
between each of the said louvre slips, and thus regulate the measure or 
supply of air to the said air-diffusing apparatus, The said air-diffusing 
apperatus, as before stated, is attached to the inside of the furnace door, 
and consists of a metal frame of such form as is suitable to the shape of the 
furnace door, the frame being made larger in its length and bi breadth 


The 





and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing "Vessels, Boats, Carriages, Carts, Har- 


ness, dc. 

171. H. C. Bagot, Liverpool, ‘Construction of navigable vessels."—Dated 
22na January, 1864. 

This invention consists, First, in constructing ships—both those with 
timber and those with iron frames, with planking of split wood, instead of 
using sawn or other tool-pre ‘wood, cut more or less across the grain. 
Secondly, where double planking is used in the construction of ships, either 
those with iron or timber frames, in securing the outer to the inner plank- 
ing by metal or other screws, passed through the inner planking (after it 
has been secured to the frame) and into the outer planking. In this 
manner @ timber surface only is in contact with the water—an object of 
great importance in canals and waters near to ical works of 
kinds, More than two thicknesses of planking may be used. Thirdly, in 
constructing ships with the bottoms, sides, and decks composed principally 
of double aw pm ay placed diagonally. The vertical and transverse frames 
ordinarily used are dispensed with, and ee frames, either of iron 
or wood substituted, to tie, stiffen, and the said diagonal plank- 
ing, or it may here be termed the hull of the vessel. 

180. G. Smrrn, King’s-road, Chelsea, ‘* Wheels for locomotive engines, 
carriages to be used on railways, &c."— Dated 22nd January, 1864. 

This invention has reference to a peculiar construction of wheels to be 
used on railways, or employed for other —— whereby elasticity, both 
vertically and jaterally, is imparted to such wheels, while, in the case of 
railway wheels, provision is afforded for the independent rotation of the 
wheels round their axles when traversing curves or ener) pee somaa 
to this invention the main or body portion of the wheel is 
radial or disc plates, the outer edges of which are fitted Anew uae 
grooves or recesses in the inside of the rim or tyre, while their inner 8, 
or those nearest the centre, fit on to a metal collar or ring, the inner 
of which is slightly rounded or made convex, and fits over an elastic steel 
hoop or ring, which rests or fits upon a metal! boss, keyed on to the axle or 
carrying shaft of the wheels. The circumference of this boss is made 
slightly concave, to allow of the springing of the steel hoop thereon, which 
is in contact with the two ends of the boss only. To each end of the bess 
is bolted a dished plate, having its convex side outwards, and the 
pheries of these plates bear eM the faces of the radial or dise p 
above referred to.—Not proceeded with 
189. T. MARKLAND, Hyde, Cheshire, ?. Wiitams and J. B. SHERIDAN, 

Manchester, ** Paddle wheels Jor propelling steam or other vessels,” 
Dated 23rd January, 1864. 

This invention consists of an eccentric scroll, tappet, and feather-edged 
paddle motion. This scroll tappet is for the purpose of giving a lateral, 
rotary, or reciprocating,intermittent motion to the arms or leaves of the 
paddies forming the wheel. The number of paddles aa Soe will — 
on the size of ‘the boat or ship to which this invention 
scroll tappet is placed near the axis of the paddle wheel, and is yunt at 
cast or wrought iron, or any other suitable material, Upon the ingots 
of this scroll rests the feet of the paddies, which are gossthed with 
circular sectional claws, for the = of taking hold and being kept 








their position by the periphery of ll tappet, till ——, vo lL 
or turn as miay be required by the motion of the wheels. _ scroll-tappet 
motion, and the feather-edged paddies, when are placed in a 


suitable framework on each side of the vessel, and motion is given to ge 
by means of the engines, in the usual way, When this arrangement of 
paddle wheels is fixed, and caused to rotate in the water, each paddle is 
caused to turn laterally one half of a revolution of itself during the time 
the paddle wheel makes one revolution. As the wheeis rotate each paddle 
is caused to present its broad or face side to the water as it enters, and, 
having expended its propelling power or strength, it is in caused to 
turn, and —_— resent its feathered edge to the water, which it cuts through in 
me of lifting, as is the case in the common paddle wheels, causing great 
k pressure on the engines.—Not proceeded with. 
201. W. Cuarman, Clonmel, Ireland, “ Traction engines and vehicles for 
common roads."— Dated 23rd January, 1864. 

This invention relates to vehicles for common roads, whether propelled 
by steam, such as traction engines, or drawn by animal, or other power, 
and is intended to facilitate the draught of such v The improve- 
ments consist in the employment of an endless suspension railway, 


composed of an endless series of rails, hinged or jointed together, which is 
carried by a pair of circular or polygonal-shaped carrying wheels, revol 
clear of, or out of contact with, the ground, upon in lent axles 


their own, carried by the framing. of the vehicle. The driving orsupporting 
wheels of the vehicle are situate between, and ina line with, the wheels 
which carry the endless railway, so that ‘they can run upon the rails laid 
down for them by the carrier wheels. The wheels, which are of steel or 
wrought iron, the. inventor prefers to make of a bridge section, the broad 
flanges resting upon the ground, while the supporting or driving wheels of 
the vehicle bear upon e raised portion of the rails: they are jointed 
together end to end, so as om form a continuous series, and may have filling 
pieces of wood fitted on to them to prevent noise, and cause them to fit 
accurately on to the circumference of the carrier * wheels, whether such 
wheels be circular or polygonal.—Not proceeded with, 

207. W. Tasker, Halifax, “ Drays or carts.” —A communication.—Dated 25th 

January, 1864. 

This invention relates to means of moving the load, or regulati 
adjusting the weight of it, on the wheels of drays or carts, as may 
quired when perry! or descending a hill ; also to applying » brake in 
descending, and a skid in ascending. The invention also consists in ng =] 
the body of the dray, or cart, not fixed to the axle, as 
capable of sliding thereon, in suitable plates or slide frames; and to give tan 
of motion friction rollers are introduced betwixt.—Not proceeded with, 

209. A. McKenzin, Grosvenor Mews, New Bond-street, London, “ Hinge for 
the heads of barouches, landaus, &c."—Dated 26th ey 1864. 

The object of this invention is to enable the joint of the hinge to be 

brought as far forward as possible, so that, when the head is folded back 


the front part of the pillar top in a landau GF seas shove tp the head 
ofa barouche or other carriage) shall not ay aredmnsed the top of the 
hinge, and also to dispense with the necessity flap of the 
hinge in front of the woodwork, in order nd save eon & = in 
the fitting of the same, and to improve the appearance thereof.— Not pro- 
ceeded with. 

224. P. Cunistie, Greenock, Renfrewshire, “‘ Building of wooden ships, vessels 

and boats. "— Dated 26th January, 1 1864. 





One i to this consists in making the 
gumen Ulich oe el woe a ne oer depth er taadaan eabvuant aaiga aes 














Serr. 2, 1864. 








the after portion, plates of , brass, or 
weed—foe, this being the aclabbourhood of the esmpass, local attrnstion is 
thus avoided. a 


ig by 

bolts passing through the spaces between the frames, which bolts are made 

of iron, or other suitable metal. Another improvement consists, when iron 

or steel bolts oe are used, in securing them from rust by an insulating 

substance, which prevents the galvanic action on the iron resulting 
oppering the bottom of wooden ships or vessels, 





Ciass 3,—FABRICS, 

Including Machinery and Mechanical Operations connected unth Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 

lll. W. Tovave, Wakefleld, Yorkshire, “ Machinery for bing, slivering, 
and preparing fbrous materials to be spun.” —Dated 15th January, 1864. 

, This invention cannot be fully described without reference to the draw- 

ngs. 

117. J. Evus, Bradford, and J. Suappin, Halifax, ‘‘ Apparatus for the 
manufacture of healds.”—Dated 15th January, 1864. 

This invention relates to hinery for the fact of healds em- 
Se ae in looms for weaving, such as have knotted nooses formed thereon, 

nstead of nails, and the object is to simplify the mechanism and thereby 
reduce, first, cost and wear and tear thereof; also, to render it capable of 
producing such healds with greater facility, and, consequently, at less cost 
than h f To plish these objects the patentees employ, in com- 
bination with parts of hinery heretof: ployed in such facture, 

a needle having two eyes for the two threads of yarn to pass, one through 

each eye respectively, from the supply bobbins, to be thence conducted by 

the hookers or openers to the lappers which secure them to the rig bands. 

The bobbins for the lappers they make without pivots, and allow them to 

rotate on their flanges in suitable frames, so as to occupy less space, and 

thereby to avoid slack in the yarns. The nooses are formed by means of a 

crook fixed on the end of a horizontal spindle, which is placed a. right angles 

to the needle, and is capable of turning a suitable distance on its axes, so 
as to take hold of the yarn and wind it around a pair of fingers which pro- 
ject from the top end of an upright spindle in line with the horizontal one. 

The upright spindle then turns upon its axis one fourth of a revolution, so 

as to place the fingers in line with and opposite to the point of the needle. 

A horizontal bar is placed in line with the needle, and capable of sliding 

endwise, and on the end of this bar is a pusher, or an instrument which 

takes hold on the noose which has been formed on the fingers, and, as the 
bar is caused to move forward, pushes or carries it on to the needle beyond 
the eyes thereof, so as to allow the hookers to take hold on the yarn 

ing through the eyes, and conduct the same to the lappers. A fork then 

drops in between the yarns on each side of the noose, and which sets and 

holds the noose to its proper size and position until the yarn is again drawn 
out to the lappers. 
27. E. Lorp, Todmorden, ‘* Machinery for opening and carding cotton, dc. 
—Dated 16th January, 1864. 

The First part of this invention is applicable to the troughs or channels 
through which the cotton or other fibrous substances are drawn by a current 
of air, in order to open and separate them from the loose yarticies of sand, 
dust, and other foreign matters. In order to effect the efficacy of these 
troughe, the patentee places in them at intervals sets of wires or spokes ; 
these wires or spokes are acted upon and displaced at intervals by 
the fibres as they are drawn through the trough by the improved 
fun hereafter described, or by an ordinary fan. The Second part of 
the invention is applicable to carding engines, and consists in dispensing 
with the ordinary coffer and doffing comb, and in employing in lieu thereof a 
fancy roller, or other equivalent, by which the fibres are brushed off the 
circumference of the main cylinder, and deposited on to one or more 
perforated cylinders or other rollers around or between which the fibres pass 
in the form of a fleece, which is contracted by a guide table or spout, at the 
extremity of which the fleece assumes the form of a sliver, and so passes 
under a roller provided with a weighted trough similar to those described in 
the specification of letters patent granted to the present patentee the 15th 
August, 1863 (No. 2,026). From this roller the sliver is carried forward by 
a = of drawing or calendar rollers, and delivered to the coiler, or it is 
otherwise disposed of ; or the sliver may pass through the cual drawing 
or other like rollers. 

147. C, Biuuson, Leicestershire, “ Manufacture of knitted vests or under 
shirts, dc.” —Dated 19th January, 1864. 

For the purposes of this invention the inventor makes and applies certain 
descriptions of knitted fabrics, which classes of fabrics have not heretofore 
been produced, in a suitable manner for the making of vests or under-shirts, 
or for outer shirts or jackets. The knitted fabrics which the inventor makes 
and applies to these manufactures are produced in knitting machines of a 
width suitable for vests or under-shirts, and also for outer shirts or jackets ; 
such fabrics are either stripes or cheeks. In producing stripe and check 
fabrics yarns or threads of wool, cotton, or silk, or mixtures thereof, and of 
two or more different colours, are employed. When making striped tabrics 
a succession of different coloured yarns or threads are |, the loops in 
each course being removed from and returned to the kneedles of the knitting 
machine, as in making “ knotted” fabrics for socks and stockings.--Not 
proceeded with. 

165. J. Burcn and S. FEARNLEY, Macclesfield, ‘* Certain improvements in the 
mechanism of looms for weaving terry and cut pile fabrics, and in the 
apparatus for controlling the letting-off and taking-up action in looms 
and ether machinery, and for driving machinery at a uniform or variable 
speed.” —Dated 21st January, 1864. 

This invention cannot be described without reference to the drawings. 
166. C, HerronsTaLt and W. Lunn, Kirkburton, Yorkshire, ‘* Manufacture 

of stays.”-—Dated 21st January, 1864. 

This invention relates to stays for the human body, and to that kind 
which are woven whole, or in one piece, and without seam to the shape or 
form required. Heretofore in the weaving of such fabrics purti-coloured 
or mixture yarns, or what are technically called ‘ Grandrell yarns,” also 
printed yarns, have been used for producing variety thereto. Now, these 
improvements consist in the employment of single coloured yarns for the 
weit, and in mixing two or more different colours of yarns or ends in the 
warp, or in arranging different colours of ends or threads alternately side 
by side, or in any other desirable order, so that, by the aid of Jacquard or 
other figure-producing apparatus, the patentees are enabled to effect a 
variety of designs or figures in different colours on such fabrics. 

188. G. De Vanssay, Nonancourt, France, “ Spinning textile and thready 
Sabrics.”—Dated 23rd January, 1864. 

This invention cannot be descri without reference to the drawings.— 
Not proceeded with. 

221. J. Comps and J. H. Smauupacr, Leeds, “‘ Power looms.”—Dated 26th 
January, 1864. 

This invention consists, First, in carrying the stop rod of power looms in 
two bearings attached to the frame sides, so that two fingers projecting 
from the stop rod are acted upon and raised by the shuttle going home in 
the box, and so that, when the shuttle is interrupted in its passage, the 
fingers projecting from the stop rod will descend so far as to cause a pair of 
hook catches—also attached to the stop rod—to drop on to a pair of steel 
edges, projecting from the fly-wheels, by which the hook catches, being 
jerked forward, will simultaneously brake the fly-wheels, and throw the 
loom out of gear, Secondly, in throwing the shuttle by means of a short 
picking stick, vibrating on a stud carried by the sword, the top end of the 
picking stick being fastened to a strap of stiff leather, to the other end of 
which strap three or four thicknesses of «:ntanned hide are securely rivetted 
to form the picker, which slides freely tween two slips of iron or brass, 
which form the bottom of the shuttle x, motion being communicated to 
the picking stick by means of a strap «ached to a cross arm projecting at 
right angles from the picking stick, 4 vibrating on the stud carried by 
the sword, the lower end of such st.ap being connected to a bell crank 
carrying a conical runner, acted on by a wiper, so that, by varying the 
point ot action of the wiper on the conical runner, the power of the 
leer may be i d or diminished. Thirdly, in actuating the shafts or 

eddies of power looms by means of two revoiving runners carried by two 
arms fixed on the lower shaft of the loom, acting alternately on the upper 
and lower portion of circular rims cast on two rocking shafts, placed one at 
each end of the loom, each rocking shaft having two arms projecting from 
it in opposite directions in the plane of the shafts or heddles, the ends of 
which projecting arms are linked respectively to two cross bars, which are 
thus caused to rise and fall alternately by the continuous rotation of the 
revolving runners ; the ends of these cross bars are connected respectively 
with pairs of upright rods or tubes, which slide in sockets fixed to the 
frame side of the loom, and the top ends of which rods or tubes are bent 
over and inwards in a horizontal direction, so that each shaft or heddle is 
carried and actuated independently, by pee ape yee by adjusting screws 
between the cross bar and the horizontal ends of the two bent rods or tubes 
to which it respectively belongs, Fourthly, in stretching the warp in 




















two which cross shaft an 
al rocking motion is given by the rising and falling of one of the 
connecting rods of the loom by means of a link with two universal joints 
commu! connecting rod to an arm proj: from 
the cross shaft. Fifthly, in stretching the cloth in power looms 

diately in front of the reed P width by nipping the selvages 
between thumb plates extending a little under the cloth, and elastic rollers 
extending a little over the cloth set at an angle, and retained by ratchet 


reversing effect of the second roller in the same direction to the rims of the 
two discs, between which the driving roller and the intermediate roller are 
confined ; and the intermediate roller being mounted on a stud carried by a 
movable lever acted on by a — or weight, and retained by a catch, the 
stopping of the loom by the shuttle failing to get home in the box is made 
to throw out the catch, so that the reaction of the spring or weight on the 
movable lever will cause it to throw the intermediate roller out of contact 
with the driving roller, and the driving rollers for two looms being mounted 
in pairs, one on each side of a cross shaft placed at right angles to the crank 
shafts of the looms, and the sockets by which the cross shaft is carried 
having a little play in their bearings, immediately on the withdrawal of the 
intermediate roller, the driving roller will recede from contact with the 
dise on which it p ; and the motive force transmitted to the loom by 
the double discs and rollers will cease simultaneously with the stopping of 
the loom. 
222, W. Norron, Clayton West, Hudderafield, “* Weaving cut pile fabrics.” — 
Dated 26th January, 1864. 
This invention is peculiarly ap to the production of piled checks 
or plaids, and is also applicable when weaving other fabrics, and consists in 
producing the cut pile of the fabrics from the combined flushings of the pile 
warps and the pile wefts of the fabrics. For these purposes, a pile warp, as 
well as a ground or back warp, is employed, as when weaving plushes and 
like fabrics, produced by cutting the flushings of the pile warps, and in 
addition to the pile and back warp two wefts are used, one for weaving the 
back or ground of a fabric, and the other (the colour of which is from time 
to time changed) for producing the pile by being flushed over the ground 
or back warps, so that the pile of each fabric will be composed of the cut 
flushings of the pile warps, and the pile weft threads or yarns. With the 
system of weaving above explained, different coloured pile warps and 
different coloured pile wefts are used, according to the nature of the plaid 
or check desired to be produced. The flushings of the pile warps, and of 
the pile wefts (which over and under-lay each other when a fabric is 
woven), are most conveniently cut diagonally, as by so acting the flushings, 
both of the pile warps and the pile wefts, are cut at the same time, 


Neahl, 











Crass 4.—AGRICULTURE. 
Including Agricultural ey Windlasses, Implements, Flour 


» Fe. 
175. J. Mitton, Lincoln, ‘* Apparatus for cleaning, sifting, and dressing 
grain, seeds, &c.”— Dated 22nd January, 1 

This invention relates to certain improvements in the construction of 
screens, sifters, or riddles, of cylindrical, hexagonal, a adapted 
for the treatment of grains, seeds, or other matters of different sizes, by 
rendering the interstices or spaces between the wires capable of being re- 
duced or enlarged at pleasure.—Not proceeded with. 

186. J. WortLEY, Leeds, ‘‘ Harrows.”—Dated 23rd January, 1864. 

These improvements have reference to the description of harrows well- 
known as chain harrows or link harrows. To make these harrows more 
efficient in arable land (more especially when following the cultivator, 
harrowing out couch grass, and in some lands in preparing the surface as a 
seed bed) the patentee proposes to add to the front of the harrow a second 
harrow, having tines or prongs, as in the ordinary beam harrow. This tined 
or pronged portion may either precede the rows of links, or be placed be- 
neath them ; or it may be over the links, so that the tines project through 
them, and work simultaneously with them on the same surface. He pre- 
fers the last 1 mode of arrang , and for the sake of lightness and 
economy of construction he proposes to put the tines in that part, or those 
parts, of the chain harrow which is orare used for keeping it stretched o' 
and which are called stretch He i ded these tined or pro 
stretchers to be hinged, linked, or otherwise so attached to the chain part 
of the harrow that, when the action of the tines on the ground is not desired, 
they may be raised and held suspended, or be turned quite over with the 
points upwards, their efficiency as stretchers beiny still maintained. With 
this improvement the imp! it wi dapted for use as a chain harrow 
simply, and also as a composite chain and tined harrow. 


187. J. Suaw, Leeds, “‘Lawn mowing machines."—Dated 23rd January, 











The First part of these improvements consists in making each side of the 
framing of lawn mowing machines of two parts, each part being centred or 
hung upon or near the shaft or spindle, which form the axis of the primary 
or main driving cylinder or wheel, in such manner that either of the said 
frame may be raised or lowered, without at the same time raising or 
lowering the other part. Hitherto each side.of the frame has been made 
rigid, from the pushing handle to the other extremity, and the shaft or 
spindle of the main cylinder passing through it has formed a fulcrum, so 
that, when the handle end of the framing has been raised, the cutting end 
has necessarily been depressed towards the ground, and vice versa. With 
the present improvement the workman is able to raise and lower the push- 
ing part of the framing to suit his working convenience, while the cutting 
end of the framing is ieft free by its own weight merely to follow the course 
of the ground surface, whether uneven or level. This cutting end may also 
be fitted up towards the pushing part of the framing, so that the machine 
may be used as agarden roller only, without danger of injury to the cutters. 
The hinged ends of the two parts of the framing may overlap each other, in 
such way that, by putting a pin or pins through opposite holes, the two 
parts of the framing may be fixed rigid at any desired vertical angle with each 
other. This attachment may be madein any other known mechanical way. 
The Second part of these improvements consists in the mode of adjusting 
the distance between the revolving cutters and the stationary blade. The 
= proposes to effect this by attaching the latter to a part which shall 

movable between or under the sides of the framing, instead of being 
permanently fixed to the same as hitherto, The adjustment of this movable 
part may be effected by means of bolts or screws through the framing or 
projections from the same. He intends the shaft or spindle or other axes 
of the revolving cutters to run in fixed bearings (not adjustable bearings as 
hitherto), which will ensure,its permanent accuracy in relation to the main 
driving cylinder and gearing. 
194. T. Brieut, Carmarthen, ‘‘ Kilns and apparatus for drying malt, corn 

hops, &c.”—Dated 23rd January, 1364, " 

This invention consists in combining apparatus as follows :—First, in 
fixing doors on the fire-place to regulate the quantity of air required for 
combustion, the fire-place being on the ground floor, or usual place, with 
pipes or flues to carry away the smoke when bituminous coal is used. 
Secondly, in fixing a chamber made of cast iron, wrought iron, copper, or 
other suitable materials, over the fire, with an opening above the fire doors 
fitted with a slide to regulate the quantity of cold air admitted. Thirdly, 
in making a chamber on the two sides, and at the back of the fire-place, 
with connecting pipes to the chamber over the fire. Fourthly, in making 
a flue from any convenient place to convey cold air to the chamber round 
the fire-place. Fifthly, in fixing slides or dampers in the flues to regulate 
the supply of air to the chambers. When the slides or dampers are open, 
the cold air passes into the chamber round the fire, and through the con- 
necting pipes or flues to the chamber over the fire. The hot air g d 


cranked, and being connected to a rod which can be moved endwise, and 
Cas GPS Go CEES Tho rates etwas Hho Wkaes, eo eegens is graces 


213. A. Brown, —_ Saas. ¢ and T. Hi, Doves, seine oe 
“* Machinery mowing ing.” —Dated ‘anuary, 
This invention cana be Gumeatheh eithaws pelevunee te Gee Gearing. 
220. R. A. Brooman, Fleet-street, London, “ Bolting mills.”-—A communica- 
tion. —Dated 26th January, 1864. 
ee a nn oes» ee Sa 
the bolting mill cross bran and grain with the meal or flour, in 
such manner that the meal or flour is cooled and fro: 


> on aaueiy a “an 7 open Maing. with tappens ose oak 
more ly ; 3 

similar appliances, he avoids ay F to the bolting cloths which they 
have hitherto caused. 


Crass 6.—BUILDING, 
and House Fittings, Warming, Ventilating, $e. 

196. J. Puatt and W. RicHarpson, Oldham, “ Preparation la the 

manufacture of bricks, tiles, slabs, dc." Dated 23rd oe te 
This invention relates to p isers or lving screens used in the pre- 
E of clay, and its object is to prevent the material to the 
thereof. One part of the improvements consists in accomptishing this 
and this may be effected by a 


ly, for the same pu the patentees propose a 

ments, which enter the 

as the pulveriser or screen revolves, whereby the 

caused to fall. These instruments may be mounted on an 

= — , and by gearing with the bars enter successively the spaces 
tween them, 








Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, ge. 

177. J. W. Watton, Ponder’s End, J. W. Wauron, jun., and H. C, WaLToN, 
Notting-hill, *‘ Protecting vessels and fortifications from the effects of pro- 
jectiles.”—A communication.—Dated 22nd January, 1864. 

This invention consists in coating and protecting vessels and forts with a 
series of layers of perforated skins, the perforations of the one layer being 
disposed so that they do not coincide with those of the next; the perfora- 
tions thus formed have, therefore, no communication one with another, 
The inventors make the surface to receive the protecting coating of suitable 
material, and cover it with a solid layer or skin, and on the outside also 
put a solid thickness or layer, and upon that a thickness of iron armour 
plate, which is firmly bolted on and holds the inner layers securely in posi- 
tion. This thickness of armour plate may be of much less thickness than 
usual, as with the support of the backing described a much more resisting 
medium will be produced. The cavities before mentioned in the different 
layers they fill with compressed air, which may be forced in by an air 
pump; or it may be the result of the compression of the skins or layers, 
the air being confined in the cells is compressed at the same time.—Not pro- 
ceeded with, 

182. T. C. CuarKson, Stamford-street, Blackfriars-road, Southwark, “ Im. 
provements in ordnance, and in applying certain cylinders and tubes for 
Sorming projectiles and recoil springs.” — Dated 23rd January, 1864. 

This iuvention cannot be described without ref to the drawing 
217. H. Bessemer, New Cannon-street, London, “ Manufacture of projec- 

tiles,”— Dated 25th January, 1864. 

The patentee claims, First, in the manufacture of spherical projectiles, 
the employment of rolis having grooves, the sides of which rise to an equ! 
height, a3 descri Secondly, in the manufacture of spherical projec- 
tiles, the employment of a pair of rolls, the axes of which are not parallol 
with each other. Thirdly, in the manufacture of spherical projectiles, the 
employment of two pairs of grooved rolls working together, the axes of 
one pair being horizontal, and the axes of the other pair vertical, xs 
described. Fourthly, in the manufacture of spherical projectiles, the em- 
ployment of rolls or tables having annular channels formed therein, «+ 
described. Fifthly, in the manufacture of spherical projectiles, the employ- 
ment of hydrostatic pressure in combination with the rotary motion of 
the projectile. Sixthly, the mode or modes of making hollow projectilcs, 
as descril Seventhly, in the manufacture of projectiles, the employ- 
ment of three grooved rolls working together in the manner described. 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
7 phn = Manufactui “articles of y Teton x 

212. . Basinghall-street, London, “‘ Tables.” —Dated 25th January, 


The object of this invention is the construction of a dining or other tabie, 
so as to contain within itself a billiard, bagatelle, or other game table, or 
two or more game tables. When only one game table is to be combined 
with the dining or other table the patentee fits the ie table so as to 
slide clear inside the frame of the dining or other table, and elevates and 
levels it by means of screws and guides, When two games are required he 
constructs the game table so that it may be lifted out and turned over, the 
second game being played on the underside of the table. Or, when two 

or more tian two are requ! he constructs a similar table 
or tables, and places it or them on the top of the lower table, thus making 
the same levelling screws and guides answer for both or all the game tab!es. 
He also constructs dining or other tables with a permanent bottom, which 
he adapts as a table. He constructs all the movable game tables to 
lift out of the dining or other table, and fits them with movable adjustin, 
legs, so that they — used separately and independently of the dining 
or other table if req The game tables, when not required for use, are 
covered with a movable leaf or leaves, which forms the top of the dining or 
other table, The dining table may be made to expand by additional leaves 
in the ordinary manner. 
216. J. SrurrarorD, Bedford, ** Organs.”—Dated 25th January, 1864. 

According to this invention the patentee avoids the complication caused 
by the coupling apparatus by placing the pallets in close proximity to the 
keys, so that a sticker or rod may communicate the motion directly from 
the key to the pallet ; and he so arranges the that, when a pallet 
is opened, the wind into two or more channels leading to pipes vor- 
responding with notes at intervals apart ; thus, if the effect to be produced 
be similar to that obtained by the ordinary octave coupler, each pallet, 
when opened, admits the air to two es, corresponding with notes an 
octave apart, which, consequently, are both sounded. Or, when this is not 
desired, the wind is prevented from passing in one of the channels by 
closing the same somewhere in its course by a draw stop, or other similar 
arrangement. In this construction the touch of the organ will be the same 
whether the notes be coupled or otherwise. 

219. R. MARTINDALE and J. WILLIAMS, Birmingham, “‘ Lamps.” —Dated 2:th 

January, 1864. 

This invention refers more particularly to the class of lamps eget 
for the burning of hydrocarbon oils, and relates, First, to the wick holder 
tubes for flat wicks, in which the improvements consist in forming a spring 
in, or in fitting a spring to, the wick holder on the side opposite to that at 
which the spur or toothed wheels are placed, by which the wick is elevated 
or depressed. The object of the spring is to press the wick against the 
wheeis, so that they shall always have a good hold upon it. The invention 
relates, Secondly, to the circular wick el , and ists in ensuring 
the parallelism of the wick in being raised and lowered. This they accom- 
plish by placing the teeth on the outside of the rack or rod carrying 
- a and in providing loops or guides for the wick to travel 
through. 





Crass 8.—CHEMICAL. 





in the chambers and the pipes is disp d through openings in and under 
the covers of the chambers. The malt, corn, hops, or other like substance 
to be dried, is put on a perforated kiin floor in the usual way. The hot air 
thus generated passes up through the perforated floor, drying the grain or 
other substance, and forcing out the vapour through the cow! or cupola at 
the top of the kiln. 

205. W. Tasker, Halifar, “ Dressing and winnowing machines."—A com- 

munication.— Dated 25th January, 1864. 

This invention consists in constructing such screws, First, of round wires 
which — through cross bars having round holes and slots alternately, 
every alternate wire being fixed in every alternate cross bar. One set of 
cross bars are capable of moving while the other remains stationary, and 
those cross bars which are movable have the slots extending below the 
wires, while the stationary bars have their slots extending above the wires. 
Secondly, in having the spaces in one part of the screen capable of expanding 
or being made wider, as required. This is effected by having the wires at 
one end fixed, while at the other end they are placed in slot bars similar to 
the first part of this invention. Thirdly, in having all the wires fixed in a 
right line at one end of the screen, and in a zig-zag line at the other end. 
Fourthly, in the employment of oval wires, or tlatted wires, either wholly 
or alternately with round wires, in the construction of screens. The oval 
or flatted wires sre capable of turning on their axes by having their ends 








Including Special Chemical and ical Preparations, Fuel 

and Lighting Materials, ion and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, c. 

192. F. Norra, Leeds, “‘ Processes and apparatus for treating and preparin 
peat and turf, and the products obtained therefrom.” —A communication. 
—Dated 23rd January, 1864. 

This invention consists in a new mode of treating, in suitable vessels, 
turf and peat cut from bogs by the agency or use of carbonated calcined 
potash, with or without water and steam, by which the patentee decom- 
poses and more easily dislodges all mineral substances and woody fibre, or 
nearly so, and thereby all the decomposed parts from the 
undecomposed portion of the turf and peat, so as to convert both thoso 
substances into heavy fuel, for manufacturing, domestic, or other purposer. 
The turf and peat, being brought to a pulpy state, sometimes undergoe, 
to perfect the pi @ second similar treatment in a perforated vessel or 
cylinder, in which the woody fibre is extracted from the peat and turf, and, 
by that process, is nearly dried. The pulp so prepared is then pressed into 
any shape or size desired, either by hand, steam, or other motive power. 
The product is then further dried in heated sheds, and is then ready for 
use for manufacturing, household, and other purposes, and also for burning 
into peat charcoal, 
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Sept. 2, 1864. 
London, *‘ Manufacture and 


200. E. Luctus, Chatham-place, Blackfriars, 
production of colours.” —Dated 23rd January, 1864. 
The First part of this invention bas for its the production of blue 
and green colours from rosaniline or its salts ved in an acid solution 
by the action on such solutions of aldehyde or it Second 
part of the invention relates to the 
such chemical combination or 


dition, and the green colour in a soluble form. The 
invention relates to the obtaining in a useful form, suitable for the purpose 
of dyeing, of the blue colour which has been separated as before mentioned 
from the soluble green colour by subjecting the nme me so resulting 
to action of the alcohol, or of any other suita 
Fourth part of the invention relates to the obtaining and separating in a 


solid form of the green colour remai: in solution after the separation of 
the blue colour has been as before mentioned. This the patentee 
effects to the solution a neutral salt, such as chloride of sodium, 


add! 

and then neutralising the acid in solution by means of an alkaline solution, 
such as a solution of caustic or carbonate of 
202. J. Pipprneton, Gracechurch-street, 

Mranicalion.— Dated 38th January, TOs. 

munication.—. ‘anuary, . 

This invention consists Mm subjecting ret poe apetoane a 

to a grinding process while in a rwards 0 
wh cok alkaline, weak acid, ona weak chlorine solutions.—WNot proceeded 
with, 


ed Manufacture Bap al 
b '—A com- 








203. W. Inorson, Wraysbury, Buckingh “ Bleaching materials for paper 
making.” —Dated 25th January, 1864. 

In performing this invention, the patentee places the materials, reduced 
by the usual process to a state of “ half-stuff,” and closely packs them in 
movable vats or cisterns of a convenient size and shape, fitted with perfo- 
rated or drainer bottoms, which vats he —— one above the other, to 
the number of two or more, and allows bleaching agents in a liquid form to 
percolate, by gravitation, through them all. From time to time he removes 
the top vat when the stuff in it is fully or sufficiently bleached, or at any 
rate before avy unexhausted liquid has begun to penetrate through the 
bottom vat, and, raising the others sufficiently high, he introduces another 
vat of fresh stuff at the bottom. 

226, J. ZacnERL, Bury-court, London, “ Tincture or liquid preparation for 
destroying insects.” — Dated 27th January, 1864. 

This tincture or liquid pre tion for destroying insects, is composed of 
the following in ients, in about the — named, viz. :—About 
3 1b. of Zacherl’s Persian insect powder, 4 Ib. of insect — made from the 
white pyretheum of Dalmatia, 1 lb. of quassia . 1 Ib, of Spanish or 
cayenne pepper, 41b. tobacco, § lb. of treacle, $ 1b. of daphae mercereum. 
These ingredients are all mixed together and distilled with about 20 Ib. 
methylated spirits of wine ; after distillation the liquid is drawn off, filtered, 
and put into bottles; Or, instead of a liquid or tincture, the prepara- 
tion may be made and applied as a paper for destroying insects. For 
this purpose the patentee takes about 81b. of the Zacherl’s pyretheum 
reseum powder, 2 lb. of the Dalmatia insect powder from the white pyre- 
theum, and 10 1b. of quassia wood. These ingredients are boiled in about 
60 1b. of water until it isreduced to about one-half. Stout unsized paper is 
then thoroughly saturated with the liquid and afterwards drained. He 
then prepares a mixture of honey, treacle, glycerine, and wood black, and 
uses this mixture as a printing ink t> print on the prepared paper any re- 
quired design. 





Cass 9.—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


98. S. RopoTHaM, Birmingham, “ Bird ."'— Dated 18th January, 1864. 
This invention consists in casting or lp yon | the bird cage bottoms, so 
as to present an embossed ce on the under or outer surface, and a 
smooth appearance on the inside. The inventor prefers to cast them from 
a suitable pattern in sand, which admits of the hooks or catches (which 
connect the wire or cage work) being cast or moulded with, or connected 
to, the bottom at the time of running the metal into the mould.—Not pro- 
ceeded with. 
99. W. G. T. and A. Hanton, Strand, London, *‘ Gymnastic apparatus.” — 
Dated 13th January, 1864, 
This invention cannot be described without reference to the drawings. 
100. W. Dentox, and J. WuitaKkERr, Leeds.“ Apparatus for preventing acci- 
dents in mines and collieries by the Lreaking of ropes or overwinding.”— 
Dated 13th January, 1864. 
This invention cannot be described without refi to the drawing 
102. J. WarpswortH, Marple, Cheshire, “‘ Construction and manufacture of 
movable or adjustable heels for boots and shoes.”—Dated 14th January, 
1 





The movable or adjustable heels to which this i tion bas refe are 
those which are so constructed that they may be turned on their centres and 
made to assume different positions from time to time, in order that fresh sur- 
faces may be exposed in those directions in which the heels are found to wear 
away most rapidly. The first part of the invention consists of an improved 
arrangement and construction of the plate or disc which is permanently 
attached to the boot or shoe, and also the plate or dise to which the wearing 
part of the heel is attached. The plate or disc attached to the boot or shoe 
has a central recess ond four slots or orifices in the prominent part of the 
plate which surrounds the recess, and at the inside there is a spring, the 
front part of which is bent downwards, so that it can pass through a narrow 
slot in the aforesaid prominent part. The plate or disc to which the wearing 
part of tho heel is attached has a projecting central bearing, and also four 
projections, each having a groove at one edge, and in the plate there are 
four narrow slots adapted for the front part of the spring to pass through. 
The central bearing fits the recess in the first mentioned eee or disc, and 
the projections are passed through the slots or orifices and s) ighty turned, so 
that. the grooves pass on to the edge of the slots or orifices, and thereby hold 
the two plates — together, and when the p' are turned close up, the 
front end of the spring passex through one of the narrow slots and prevents 
the heel from turning ; but when it is desired to turn the heel, a small wire 
is passed through a hole in the outer rim of the first-mentioned plate in order 
to raise the spring, and when the plate with the wearing part of the heel is 
slightly turned back, it can be taken off and turned a quarter or half, and 
then re-attached, so as to bring a fresh surface to that part where the 
greatest wear takes place. The second part of this invention consists in 
forming the plate or disc which is permanently attached to the boot or shoe 
with a central recess, outside of which are four grooved projections or 
flanges, at the inner edge of the prominent parts of the plate, and in the in- 
terior of the said prominent part there is a spring, the fore end of which is 
bent so as to pass through a slot in the said prominent part. The plate or 
disc to which the wearing parts of the heel are attached has a projecting cen- 
tral bearing, on the outside of which are four grooved projections or flanges, 

_and also four slots in the outer rim. When the plates are put together the 
flanges on both parts interlock in each other, and the fore part of the spring 
enters one of the slots in the bottom plate, and prevents the flanges from being 
loosened from each other, the spring being lifted by a wire when the heel and 

late has to be turned to another part. The discs or — in both cases may 
stamped or compressed in dies, or made from castings. 
105. T. W. Puum, King William-street, London, “‘ Forging, rolling, and 
shaping iron and other metals.”~ Dated 14th January, 1sv4. 

This invention cannot be fully described without reference to the drawings 

106. W. THompson, Abbey-gardens, St. John's-wood, ** Apparatus for stop- 
ping jars, &c."”—Dated 14th January, 1864. 

In the specification of a patent granted to the present patentee the 
9th September, 1863 ( No. 2223), was described the constructing of a stopper 
for a jar, bottle, or other vessel, of two discs that could be drawn towards 
each other by turning a screw formed with a right-handed thread for a por- 
tion of its length, and a left-handed thread for the other portion, the right- 
handed thread working in a nut carried by a centre of one disc, and the left- 
handed thread in a nut carried by the centre of the other disc; the two discs, 
when so drawn together, were caused to compress a ring of vuleanised india- 
rubber that was between them, and so cause it to protrude out beyond the 
discs, and fit accurately within the mouth of the bottle. Now, according to 
this invention, the patentee makes the discs so that they can both cnter freely 
within the mouth of the bottle or jar, and he connects the upper end of the 
screw by which the two discs are drawn together to the centre of a disc of 
slightly larger diameter than the mouth of the bottle or jar, and he, by pre- 
ference, forms the mouth of the bottle or jar with a recess around its inner 
edge, 0 that the dise may lie within the recess and its upper surface to level 
with the upper surface of the mouth of the bottle or jar. The disc thus 
forms a stop, by which the distance the stopper is allowed to enter the mouth 
of the bottle or jar is governed. On the upper surface of the disc is a flap of 
metal, which is hinged to the centre of the disc, and the dise is dished 
inwards so as to form a recess for the flap to lie in. The flap of metal, when 
tarned up at right angles to the disc, serves as a handle by which the disc, 
and thus the screw carried by it, can be turned in after the stopper has been 
inserted and caused to fitin and close the mouth of a bottle. The flap is 
eaused to lie down within the recess in the disc, and a paper label may then 
be pasted over the dise, and the flap cannot then be turned up out of its recess 
to unscrew the stopper without first destroying the label. In order to pre- 
vent the discs that compress the packing = turning when the screw 
is turned, he connects a string or wire to t! , and previously to 











e upper disc, 
turning the screw the string or wire is Jaid in a notch or passed through a 
hole on the top of the bottle, and is there held. 





110. M. Woursxy, Wewgate-street, London, “* Locks or fasteners for bags, 
éc."—Dated 15th January, 1864. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with, 
112. A. F. Hewery, Dorset-street, Manchester-square, London, ‘* Galognic 
belt.”— Dated 15th January, 1864. ae 
This invention cannot be described without refe to the lag 
London, “* Self-inking hand stamps.” — 
A communication.—Dated 15th January, 1864. 
This se)f-inking hand stamp consists of a handle upon which the hand is 
made to press for the purpose of inking the stamp, and giving it an axial 
motion. Sette tht ene ts eapened a rod, which, at its lower end, carries 





ibber bearing upon a shoulder 
to rise when the pressure of the hand 
is removed. The ink reservoir or vessel is divided by a circular partition 
into two compartments, to each of which ink is supplied by a separate a 
tare, by means of which ink of one colour may be supplied to one part of the 
stamp, and of another colour to another part. The stamp is mounted upon 
two gudgeons, through one of which an axial motion is communicated to the 
stamp, when required, by depressing the handle.—Not proceeded with. 
115. L. Bovy, Liege, Belgium, “* Machinery for driving piles."—Dated 15th 
January, 1864. 

The aliar feature of novelty of this invention is the use of a lever for 
lifting the weight, whereby the pile is driven into the ground.—Not proceeded 
with. 


116. C. RevNoups and J. Barrineton, Belfast, “ Construction and lubrica- 
tion of upright shafting, and the steps or lower bearings thereof.” —Dated 
15th January, 1864. 

With upright shafting of large size and great weight difficulty is experienced 
in lubricating efficientiy the steps or ings, and in avoiding excessive 
friction therein. For the purpose of overcoming these difficulties the paten- 
tees secure to the Jower end of the shaft a disc of hardened steel, chilled 
cast iron, or other hard material, and this has a ring of wrought iron, or 
other tough metal, shrunk upon it to prevent it cracking, as from its hard- 
ness it would be otherwise likely to do. The hard disc is convex on its under 
side, and is of smaller diameter than the lower end of the shaft, but the 
ring shrunk upon it brings it up to the same size. Up the centre of the 
shaft, and through this disc, an oil passage is formed; it. passes some 
distance up the shaft to an aperture, and oil is reguiariy supplied to this 
opening in sufficient quantity by a lubricator. On the under side of the dise 
the oil passage is enlarged to a bell mouth, and grooves or passages are 
formed on this surface to conduct the oil ds to the ci fe of 
the shaft, and as the shaft revolves the centrifugal force tends to cause the 
oil to flow along these passages. The foot of the shafc is received into a 
cylindrical brass casting or step which fits it. Into the bottom of this steo 
is fitted and fixed a disc of hard brase, also having a ring shrunk on it to 
prevent it cracking. The face of this disc is concave to cor: d with the 
convex face of the disc on the shaft which bears upon it. The wrought iron 
or other ring shrunk on the lower disc, and a portion of the edge of the disc, 
is chamfered off so that the rings may not come in contact. The cylindrical 
step is kept filled with oil for a depth of some inches, and there is a small 
hole or passage through the centre of the disc fitted into the step in which 
any grit or metallic particles that is worn from the bearing or may accu- 
mulate, and at the end of this eis a stop cock, which is occasionally 
opened to allow this accumulation to escape and to change the oil. To Jubri- 
cate the sides of the cylindrical step a vertical is formed in the side 
pA the cylinder, or in the lower end of the shaft, and this is kept filled with 
oil. 

123. A. Suanks, Robert-street, Adelphi, Westminster, ‘‘ Rivetting machine.” 
Dated 16th January, 1864. 

This invention consists in the employment of a small direct-action hammr, 
propelled by the elastic force uf air confined in a cylinder, »cted upon by 
steam or compressed air on the opposite side of the piston, similar to a single 
action steam engine. 

129. R. Newton, Lower Providence, York, “ Spindle bands."—Dated 18th 
January, 1864. 

In carrying out this invention the inventor makes the Lope bands of a 
mixture of cotton with flax, tow, hemp, or China grass. he above admix- 
ture neutralises, in a great measure, the elasticity of the cotton, and, conre- 
quently, in such measure reduces the tendency to “ slackness” of bands in 
use ; and also it materially increases the strength of the bands, and, conse- 
quently, renders them more durable. He prefers the proportion of flax, tow, 
— or China grass to be about 30 per cent. of the total.—Not proceeded 
with. 








Tue New Metat,—Magnesium was discovered by Sir Humphrey 
Davy in 1807, but remained little else than a chemical curiosity 
until 1862-63, when Mr. Edward Sonstadt patented a series of pro- 
cesses, whereby it may be produced in any quantity. Magnesium 
is a metal white as silver, and very light; its specific gravity being 
1°74, or about one fifth the weight of copper. In the form of wire 
it may now be purchased, at 3d. per foot, at all the principal metal- 
lurgists, opticians, and photographic material dealers. If the end 
of a piece of wire be held in the flame of gas or candle, it at once 
takes fire, and burns gently with a dazzling white light, by which 
a photograph may be taken with a perfection equal to sunshine. 
The wire supplies an excellent speci of the metal, and tho burn- 
ing of a few inches is a brilliant and interesting experiment. 


Our Inon-crap Fieet.—According to official records we find 
that England's iron-cased vessels of war already aflout, and all of 
which have been but recently built, amount to ninetcen ships of 
from 4 to 41 guns each, and mounting in the aggregate 400 guus, 
of a tonnage of 71,958, and of 14,762-horse power. In addition tu 
the above, there are also twelve oT ships now under con- 
struction, which will carry in all 255 guns, are of 43,160 tons 
burthen, and 9,527 horse power. ‘ihe following are the names of 
the ships both afloat aud building, together with the number of 
guns, horse power, and tonnage :— 


SHIPS AFLOAT. 


Ships. Guns, H.-p. Tons, Rig. 
Achilles .. .. 2 .. 1,250 . 6,121 iron-cased ship. 
Black Prince .. 41 .. 1,250 .. 6,109 iron-cased ship. 
Ualedonia.. «. 35 «.. 1,000 4,125 iron-cased ship. 
Defence .. .. 16 609 3,720 iron-cased ship. 





Enterprise .. 4 «. 160 993 iron-cased sloop. 
Favourite... .. 10 ., 400 2,186 iron-cased corvette, 

ector .. .. 26 800 4,089 iron-cased frigate, 
Minotaur... .. 26 .. 1,350 6,621 iron-cased frigate. 
Ocean oo oo 35 oe 3,000 4,047 iron-cased frigate. 
PrinceConsort . 35 .. 1,000 4,045 iron-cased ship. 
Prince Albert... 4 .. 200 2,529 iron-cased cupola, 
Research .. .. 4 «- 200 .. 1,253 iron-cased sloop. 
Resistance .. 16 « €00 «.. 3,710 iron-cased ship, 
Royal Oak .. 35 «. 800 .. 4,056 iron-cased ship. 
Royal Sovereign 5 .. 800 .. 3,963 iron-cased cupola. 
Sharpshooter .. 6 .. 202 «te. 503 iron-cased sloop. 
Valiant .. .. 24 «. 800. 4,063 iron-cased ship. 
Warricr .. .. 40 «& 1,250 .. 6,100 iron-cased ship. 
Zealous .. »«. 2 .. 800 .. . 3,716 iron-cased ship, 

Total .. 400 14,762 71,958 
SHIPS BUILDING. 

Agincourt... .. 26 .. 1,350 .. 6,621 iron-cased ship. 
Bellerophon .. 14 .. 1,000 «. 4,246 iron-cased frigate. 
Belvidera .. .. 39 .. (00 ~=«. ~=—- 5,027 iron-cased frigate. 
Endymion.. .. 22 500 2,478 iron-cased frigate. 


Lord Clyde .. 2 ..- 1,000 
Lord Warden .. 2 .. 1,000 
Northumberland 26 .. 1,350 
Palias.. .. «» 6 oo 600 


4,067 iron-cased ship. 
4,067 iron-cased ship. 
6,621 iron-cased frigate. 
2,372 iron-cased corvette. 


Repulse. 35 1,000 .. 4,125 iron-cased ship, 
Royal Alfred .. 35 .. 800 .. 4,045 iron-cased frigate, 
Viper .. o¢ 2 2 467 we 


787 double screw iron gun- 
t 


Vimem oc oo of B&B ov 160... 754 double screw iron- 


cased gunboat. 


Total .. 255 9,527 43,160 


Exclusive of the above we have also 39 other iron-cased vessels 
afloat—viz., the Aitna, 16; Erebus, 16; Glatton, 14; Terror, 16; 
Thunder, 14; Thunderbolt, 16; and Trusty. |4—iron-cased screw float- 
ing batteries. Adventure, 2; Dromedary, 2; Himalaya, 6; Megara, 6; 
Orontes, 2; Simoom, 4; Tamar, 2; Urgent, 4; and Vulcan, 6—iron 
screw troop ships. Antelope, 3; Bann and Bloodhound, 3; 
Caradoc, 2; Dover, Fire Queen, Harpy, 1; Jackal, 4; Lizard, 3; 
Oberon, 3; Princess Alice, 1; Recruit, 6; Triton, 3; and Weser, 6— 
iron paddle vessels. Buffalo, 2; Hesper, 4; industry, 2; Supply, 2; 
and Wye, 2—iron screw storeships. Chasseur iron screw floatin 
factory ; Fairy, iron screw yacht; Manilla, iron screw yessel ; an 
Trident, 3, iron paddle sloop. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 
Inon T : M ‘ in Birmi and 
ba * RON es Rove, See a an & Birmingham 


Srom 
America: inwance of the Inquiries for Pigs of the Cheaper 
Descriptions—-Tue Coat Traps: Animated; Men Kept from the 
Pits in the Dudley District Intimidation: Large A of 


Colliers—GeneraL Hanpwars ‘l'rapes ; Condition Good—Bramine- 
HAM CoamBer Or Commence: Monthly Meeting—Tux Parent Frix 
Company: First General Meeting—Fence Cotuery Company: 
Half- Meeting—Brauincuam Wacon Company: 7} per cent. 

Dividend—Boanp or Trave Returns ror Jury: Large Increase 

of Exportations, 

Tuere were more buyers on ‘Change in Birmingham poe 
(Thursday), and in Wolverhampton on Wednesday, and there were 
more books out than we have seen for some weeks past. The lots 
booked, although tolerabl meeps were not of great aggre- 
gate worth. They were, however, sufficient to make producers firm 
in their prices, and to afford a prospect of the leading mills com- 
mencing work as early in the week as Monday night. The trade 
with London and Liverpool has also improved. Alike for exporta- 
tion and for home consumption the merchants there are wanting 
iron of most descriptions, and all the specifications are to supply 
immediate necessities. The American mails are now bringing 
orders singularly insignificant in value, but remittances are forth- 
coming with gratifying promptness, and the indebtedness of Trans- 
atlantic firms with ironmasters in this district is being rapidly 
lessened. The trade with the East {Indies and the Mediterranean 
is active through Liverpool houses; China is for nail rods, 
There is a continuance of the inquiries for pigs of most descriptions, 
ee some sales in respect of the less eupenaive descriptions in par- 
ticular. 

The coal trade here is animated; but from the Dudley side there 
are complaints that much less is being done than would otherwise 
be the case if the men on strike did not resort to what the em- 

loyers assert is open intimidation, thus preventing many miners 
= resuming work who would gladly accept the masters’ terms. 
Masters are determined not to give way, and certain of them are 
“ scaffolding-in ” their furnaces preparatory to blowing them out if 
the men should continue to prolong the strike, for pigs cannot be 
made at a profit if the makers have to fetch their material from the 
distant markets to which they have recently been compelled to resort. 
The men “ out” continue to assemble in pay ane, numbers, On 
Monday as many as 8,000 are computed to have met and paraded 
the streets of Dudley. 

Relative to the general hardware trade of the district we have to 
report that in Birmingham there is an increesed activity in all the 
principal branches. The iron wire-drawers, metal rollers, tube 
makers, and metallic bedstead manufacturers, are all full of orders. 
There is a fair demand for electro-plated ware, and the brassfounders 
are tolerably busy. In Wolverhampton the japanners are well em- 

loyed, and the demand for tin plates is good, the foreign demand 
or that class of goods being large. The demand for best locks 
continues to be great. At Westbromwich the hollow-ware trade is 
brisk, and at Walsall the sadlers ironmongers are working full time. 
In the East Worcestershire district the large works are in full 
operation. From other parts of the district the accounts we receive 
are very satisfactory, all the more important branches being fully 
employed. 

The ordinary monthly meeting of the Birmingham Chamber of 
Commerce was held yesterday (Thursday) week. The council 
appointed a committee to watch the decision and to take such steps 
as may be necessary in a case now os before the French 
tribunals, affecting the position of English manufactures in France, 
as it relates to the law of trade-marks in that country. Mr. 
Richard Spooner, M.P., was elected president of the Chamber for 
the ensuing year. 

Thedirectors of the Birmingham Joint-Stock Bank opened a branch 
establishment at Wednesbury on Monday last. 

The half- yearly meeting of the sbareholders in the Fence Colliery 
Company was held on Monday. The report stated that a profit of 
£436 had been realised in the six months ending June 30. Out of 
this a dividend of 5 per cent. was paid. 

The directors of the Birmingham Wagon Company have declared 
a dividend at the rate of 7} per cent. per annum, en 6} per cent. 
last half-year. 

The Board of Trade returns of imports and exports for the month 
of J - show that the total declared value of the exports of British 
manufactures and produce exceeded that of the like exports of any 
month between January and July, inclusive, of the last three years. 
With a little fluctuation, the exports have risen from under ten 
millions and a half at the beginning of the present year to nearly 
fourteen millions and a-half in July, the actual amount being 
£14,394,364, against £13,648,840 in the corresponding month of 
last year, and £12,131,801, iu that of 1862, his increase has 
taken place chiefly in the articles of coal, cottons, haberdashery, &c.; 
cotton, linen, woollen, and worsted goods, however, enjoyed the 
greatest share in the augmented trade of the month. Fire-arms 
show a decline in value, as compared with the corresponding period 
of last year, from £87,927, to £41,448; and there is a decrease 
also in earthenware, glass, metals, plate, and plated wares, 
watches, and other products of idland industry. The 
value of the exports of plate aud plate wares, watches, and 
jewellery fell from £44,447 to £32,140. Cutlery rose, however, 
trom £25,404 to £31,556, the increase extending to every country 
except the Hanse ‘l'owns, Russia, India, Oanada, and the Argentine 
Confederations ; and the light hardwares from £266,212 to £269,725, 
consequent upon the increased exportation to every country except 
those just mentioned, and also Holland, Spain, and Australia. Heavy 
hardwares, however, declined from £46,962 to £42,482, notwith- 
standing an increase in the value of the exports to France, the 
Hanse ‘lowns, South Africa, Canada, and the River Plate. Steam 
engines increased from £112,788 to £148,459, augmented shipments 
having been made to every country except — India and 
Australia; while the exports of other descriptions of machinery 
rose in value from £250,809 to £275,759, notwithstanding dimin- 
ished exports to France, Belgium, Spain, Russia, and Australia, 
Metals, as already mentioned, show in the aggregate a decline; but 
there was an increased exportation of pig and puddied iron, and 
also of wrought iron, as will be seen from the following table :— 
o— _< July. 











1862, . 1864. 
Pig and puddiediron.. .. .. £122,480 .. £116,681 .. £133,000 
Bar, angle, bolt, androdiron., 218,183 .. 200,459 .. 208,442 
Railway iron.. .. .. «. «+ 380,124 .. 430,004 .. 286,881 
Iron wire oo se 06 06 oe 34,084 .. 31,002 .. 31,21 
Iron castingS.. «. «+ «+s +s 66,701 .. 62,086 .. 54,631 
Iron hoops, sheets, and boiler 
plates... .. «. «+ os «» 116,258 o. 160,577 .. 142,382 
Wrought iron .. «+ «+ oe 181,382 .. 186,031 .. 104,122 
Old iron... .. «eo of os of 1,771 oe 2,166 .. 7, 
Steel, unwrought.. .. .. « 86,505 .. $5,465 .. 75,603 
Total «+ ++ 21,173,402 £1,284,961 21,134,356 
Copper, unwrought .. «. .. 52,366 .. 12,424 .. 71,266 
oe wrought and yellow 
metal.. «. «oe co 208,247 .. 264,650 .. 272,685 
Ee ce’ co. Gs. 00° os @ 19,051 .. 17,884 .. 14,392 
Total ++ «+ £277,666 £394 958 £358,343 
Lead ee 08 #0 08 ce 8 62,549 .. 77,235 - 61,982 
Tin, unwrought .. «.. ««. .« 61,65% .. 804 34,103 
Tin plates... «se «+ oF o» 146,103 144,559 .. 04,102 
Gime... co o oe ee 5,773 «. 10,883 .. 7,773 


The increase in pig and puddled iron extended to every count: 
except Holland and Russia. The decrease under the next F 





though small in the aggregate, extended to every country except 
Turkey, India, Canada, and the United States; bat the ees 
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the last-mentioned direction was considerable. There was an 
increased exportation of railway iron to France, Sweden, Australia, 
and British North America ; but so zreat a diminution in most other 
directions as to cause the large total decrease shown in the table. 
The decline in castings extended only to the exports to Russia, 
India, Australia, and Brazil; and that in hoops, sheets, &c., ay 
to Spain, the Hanse Towns, Prussia, Russia, India, and Britis 
N America. There was a considerably increased exportation of 
steel to France, but to other parts a decline. The d in the 
exports of uuwrought co was confined to France, Belgium, and 
India; but was so ¢ in respect of the first-named country as to 
more than conuthedienie a considerable increase in other direc- 
tions, especially to Holland. ‘The increase in wrought copper was 
confined to Holland, Turkey, and India, but the increased exporta- 
tion to the latter-named country was very large. The decrease in 
lead extended to every country except France and the United 
States. There was an increased exportation to Turkey, bat to 
every other country adecline. Tin plates show a diminished demand 
in every market. The exportations of coal, cinders, and culm, 
were as follows:—July, 1862, £384,017; July, 1863, £347,743 ; 
July, 1864, £355,733. 
The metallic imports were as follow :— 





Month of July. 
1862 1863. 1364. 
Copper  cwts. oo 0s cf ee 24,280 .. 46,880 .. 42,260 
Tron tons od ah) ee ee 3,503 .. 5,526 .. 5,156 
Steel ” ee 00 0 oe 438 .. 745 —C«(Ca 515 
Lead pas es ee 0¢ of 2615 .. 3,142... 2,049 
Zine pe sah Sak cn ee 1842 .. 2,444 
Tin cwts. ce 00 ee 6476 .. 2,685 .. 624 


The imports of gold and silver bullion and specie amounted to 
£1,691,553, against £2,226,078, in the corresponding period of last 
year; and the exports to £2,044, 342, against £1 452,275. The pro- 
portion of gold in the — was more than twiceas large as in the 
corresponding _ of last year, while the proportion of silver was 
somewhat smaller. 

The first general meeting of the Patent File Company was held 
in Birmingham on Thursday, the 25th inst. The report stated 
that the preliminary agr t for acquiring Mr. Allinson’s patent 
rights had been made effective, and his services as manager secured, 
since which he kad been engaged in organising his system of file- 
making by machinery. The land upon which it was intended 
to build the works is situate in Heath-street, Smethwick, 
upon an arm of the Birmingham and Wolverhampton Canal. 
The following contracts, amounting in the aggregate to £30,016, 
had been let, viz., a contract for engines, boilers, tanks, and 
shafting, to Messrs. James Watt and Co., Soho; a contract for iron 
roofing, columns, &c., to the Tividale Iron Company, Limited; a 
contract for the building, to Mr. Oliver Estcourt, of Gloucester ; a 
contract for file-cutting machinery, to Messrs. Greenwood and 
Batley, Leeds, The report and accounts were approved and 
adopted. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot Marrers: Mersey Docks and Harbour Board: Railway 
Extension: The Boiler Explosion at Messrs. Forrester’s — Scar- 
BOROUGH AND Wuirsy RatiLwAyY—ASHTON AND STALYBRIDGE 
Waterworks Acr — New BrinGe across THe IrRwett— 
Srockport, TIMPERLEY AND ALTRINCHAM JUNCTION RAILway 
—Eccies, TyLpEsLEY, AND WiGAN RaitwAy—Tut Nortu- 
Eastern District: Wylam Coltiery: Steam Shipbuilding: Blyth 
Harbour and Dock Company: Progress of Limited Liability Com- 
panies on Tyneside—W ater Surv.y oF SHEFFIELD AND HALIFAX 
—Humber [ron AND SuipsulLpinG CompANy—Scortisu Topics: 


with the Liverpool and Manchester line between the Eccles and Patri- 
croft stations, and proceeds thence direct to Worsley, passing at the 
back of Worsley Hall, and then pursues an almost due westerly 
course Th the south side of the town of Tyldesley, through Ather- 
ton and Hindley Green to its junction with the North Union Rail- 
way at Springs Branch, about a mile and a half from wipe. A 
branch to Bedford and Leigh, commencing at Tyldesley and termi- 
nating at Bradshaw Leach, where it is connected with the Bolton and 
Kenyon line, forms an important part of the scheme, as also does a 
second spur running from the point where the line crosses the Bolton 
and St. Helens turnpike road to Gadbury Fold, on the branch just 
mentioned, giving the town of Bolton another means of direct com- 
munication with Manchester. Not only Bolton, but Wigan and 
Preston will be benefitted, the distance between Wigan and Man- 
chester being reduced by this railway from 20 miles on the Lan- 
cashire and Yorkshire, to 17} on the London and North-Western. 
The gradients are very easy, the steepest being one in a hundred. 
ir engineer has been Mr. Baker, and the contractors Messrs. Tred- 
well. 

From the north-eastern distriet we learn that the old and well- 
known colliery and ironworks at Wylam are to be sold or let. The 
property belongs, and has done, for many years, to the Blackett 
family. Messrs. Bell Brothers have rented the blast furnaces for 
some time, and when their lease is out the entire concern is to-be put 
up for sale. Wylam coals have a first-class reputation, and with a 
certain class of manufacturers in Londen and elsewhere they are 
preferred to any other Tyneside coal. Thecolliery is an old one, but 
there is still a great deal of coal left unworked. There is an abund- 
ance of fire clay in the mine. To-morrow (Saturday) afternoon the 
Ontario, one of the largest iron ships ever built on the Tyne, is to be 
launched by Messrs. Palmer Brothers, of Jarrow. Messrs. Irvine, 
Currie, and Co., West Hartlepool, have launched an iron screw 
steamer. It being the maiden launch of this tirm, there was a little 
more excitement created than is usually manifested on such occasions. 
As the vessel left the “ways,” she was named the Island Queen. 
Her dimensions are—length, 150ft.; breadth, 22ft.; and depth of 
hold 13ft. She is classed A C at Lloyds, and is 395 tons register. 
Messrs. Pile, Spence and Co., have purchased her, and she will be 
added to their large fleet engaged in the continental trade. At the 
half-yearly meeting of the Blyth Harbour and Dock Company on 
Saturday, the Chairman (Sir M. W. Ridley) said there had been 
certain bills before Parliament in the last session, originating with 
the Blythe and Tyne Railway Company, which had a ma- 
terial bearing upon the interests of the Blythe Harbour 
and Dock Company’s shareholders. Certain preliminaries and 
conditional arrangements were agreed to by the directors on 
behalf of the shareholders of this company with the Blythe 
and Tyne Railway Company, which arrangements would neces- 
sarily have been submitted to the shareholders of the Blythe 
Harbour and Dock Company at a Wharncliffe meeting convened for 
the purpose, had the bills then before Parliament been proceeded 
with. But after some little time had elapsed, those bills were with- 
drawn. The necessity, therefore, of applying to the shareholders of 
the Blythe Harbour and Dock Company for their sanction to the 
arrangements which were entered into for their benefit with those 
who proposed to undertake the construction of another dock at 
Blythe, and to make certain other arrangements, was removed, and 
the meeting was not called. It was to be regretted that the Blythe 
Harbour and Dock Company should have been put to the expense of 
taking steps in anticipation of the necessity of opposing those bills, and 
that this expense should have been incurred unnecessarily. At the 
same time had the undertakers of those projects gone on with those 
bills and got them, they would not have obtained them without 
making such arrangements with the Blythe Harbour and Dock Com- 
pany’s shareholders as might have been deemed by them to be of a 
satisfactory nature. ‘Limited Liability ” seems to be making great 
progress on Tyneside. For several months it has been the talk in 

cial circles that Messrs. Bolekow and Vaughan’s works would 





Trial Trip of a Danish Iron-clad Frigate: Steam Shipbuil 
The Steamers of the French General Transatlantic Company. 


To commence with Liverpool. The proceedings at the last weekly 
sitting of the Mersey Docks and Harbour Board did not present any 
special points of interest. We may note, however, that the execu- 
tion of the new dock works at the south end of Liverpool, or what is 
known as the Herculaneum estate, and which, for the present, are 
mainly intended to give greatly increased graving dock accommoda- 
tion, are being carried forward with great energy, there being not 
less than about 800 men employed in the excavating and masonry 
departments of the work. The Lancashire and Yorkshire Railway 
Company is now constructing a line of rails from the Canada Dock 
to Seaforth Station. The line will be continued into the village, 
and another will form a junction with the line at Aintree. It is 
reported that one object of the Chancellor of the Exchequer’s visit 
to Liverpool on Friday was to inquire into these extensions, which 
cross his property. The inquest on the bodies of two men killed by 
the explosion of a large vertical boiler at Messrs. Forrester’s, Vaux- 
hall Foundry, has been concluded. ‘The evidence of several witnesses 
proved that the boiler had been carefully and well made, equally 
carefully tended, and that there was no apparent cause for the ex- 
plosion. Colonel Clay, of the Mersey Steel and Ironworks, Mr. James 
Kennedy, a retired boiler-maker, and Mr. L. A. Fletcher, chief 
engineer to the Association for Preventing Steam Boiler Explosions, 
gave evidence as to the perfect construction and its ability to bear 
much more than the indicated pressure at the time of the explosion. 
The jury returned a verdict that the explosion was purely accidental, 
and that no blame attached to Messrs. Forrester. It was stated, 
however, that Messrs. Forrester would make some provision for those 
dependent upon the deceased. 

With reference to the establishment of railway communication 
between Scarborough and Whitby, we learn that after a thorough 
examination of the country between Scarborough and Whitby by an 
experienced engineer, it has been decided that the coast line is the 
one best calculated to afford direct railway communication between 
the two towns. The engineer has been instructed to proceed at once 
with the necessary parliamentary plans and sections, 

On Friday, Baron Marochetti visited Barnsley for the purpose of 
fixing on a site for a monument in honour of the late Mr. Joseph 
Locke, C.E. The monament has been raised by his professional and 
other friends in London, and wiil occupy a commanding situation in 
the Locke Park, Barnsley, which was presented to the town by Mrs, 
Locke, in grateful recollection of her deceased husband’s connection 
in early lite with the town. 

At a special meeting of the Stalybridge Town Council, last week, 
it was determined to make an application to the Poor Law Board 
for an order under the authority of the Public Works Act, for a loan 
of £65,000, to be made to the Corporation, for carrying out the 
Ashton and Stalybridge Waterworks Act, 1864. 

A new bridge across the Irwell, connecting the end of Chapel- 
street with Hunt’s Bank, was publicly opened last week. The 
structure is near the site of the old Salford Bridge, mentioned in the 
will ot Thomas del Bothe, which stood in 1365, and which, after 
remaining in use 474 years, was in 1839 replaced by Victoria Bridge. 

At the half-yearly meeting of the Stockport, Timperley, and 
Altrincham Junction Railway Company, the report stated that up to 
June 30, 1864, £203,240 had been expended on capital account. ‘The 
engineer reported that the contractors had made considerable pro- 
gress during the past half-year, the whole of the bridges and viaducts, 
except a portion of the ironwork on the river Mersey, being com- 
pleted, and the whole of the line formed, with the exception of about 
450 yards. The engineer anticipated that the main line of roadway 


‘would be completed early in October. The station at Stockport had 


been commenced, and the roadside stations would be begun shortly, 
and completed as early as possible. ‘ 
Towards the close of last week anew railway from Eccles, through 
Tyldesley to Wigan, constructed by the London and North-Western 
Company, was formally opened with considerable éclat. Powers to 
construct the line were obtained in the session of 1861, and on the 
10th of September in the same year the first sod was cut at Worsley, 
by the Earl of Ellesmere. The new line. though only twelve miles 
long, is likely to prove of great utility. It commences by a junction 





undergo this transformation. Negociations, it is understood, have 
been going on for some time past, with a view of getting their large 
concerns converted into a company, and Messrs. Chadwick, Adamson, 
McKenna, and Co., financial agents of Manchester and London, have 
completed the purchase. A deposit of £20,000 has been paid, and a 
further sum of £230,000 has to be paid in January next, when the 
works are to be handed over to the new company. The entire esta- 
blishment isto be sold, including both the ironworks and coal mines at 
Middlesboro, Eston, Witton Park, and Auckland. ‘The total sum to 
be paid for the whole is £1,500,000. The capital of the new company 
is to be £2,500,000, in 25,000 shares of £100 each. Messrs. Bolckow 
and Vaughan are to take 8,000 shares, and to pay up £50 per share. 
They further agree that no dividend shall be paid on these 8,000 
shares till an average dividend of 10 per cent. per annum for five 
years has been paid to all the other shareholders. The directors are 
to be chiefly Manchester men. Mr. Bolckow has no children, and Mr. 
Vaughan has only one son. It has been well known for some time 
that both gentlemen were anxious to be freed from the responsibility 
necessarily incident to so vast aconcern. There are said to be up- 
wards of 9,000 persons employed in connection with their different 
works. Mr. Vaughan was once manager for Meesrs. Losh, Wilson, 
and Bell, at Walker, and Mr. Bolckow. was a clerk in a quayside 
office. This was the case not more than twenty years ago. Now 
they are the owners of the largest ironworks in the North of England. 
The Consett Tin Works, which were formerly in the possession of 
Messrs. J. B. Richardson and Co., have made a profit of 120 per cent. 
upon the first year’s work. The company pays Mr. Richard- 
son 5 per cent. on the capital sunk in plant, &c., for the rent 
of the premises. The working capital of the company is 
£10,000, and the profits for the last year amounted to no 
le-s that £12,000. The Consett Iron Company has a nominal capital 
of £300,000, and the protits for the first half year are said to have 
reached no less a sum than £40,000. For the shares of the company 
formed out of John Abbot and Company’s works already a premium 
of £25 is said to have been offered. The Tyne Shipbuilding Com- 
pany (late John Rogerson and Co.), has got a capital business to 
start with. This company has on the stocks, and is preparing to 
put down, eleven steamers, large and small. One steamer has been 
launched since the company came into possession of the works. Mr. 
James Spence, the **S.” of the Zimes, and once the owner of the Bed- 
lington ate is the chairman of the directors of this company. 
The Tyne Steam Shipping Company is doing very well, and is likely 
to do better when the new arrangements the directors are making 
get into full working order. The Tyne General Ferry Company 
also prospers. The passenger traffic by the boats of this company 
increases ata surprisins rate. In the first six months of 1863 they 
carried 757,128 passengers. In the first six months of 1864 they 
carried 1,204,337—a marked and wonderful increase. The company 
is going to build four new steamers to meet the increasing demand. 

The Shetlield Waterworks Company has found it necessary still 
further to reduce the supply of water to the town in consequence of 
the drought, as with a continuance of the present dry weather the 
reservoirs would in the course of a few weeks become entirely 
emp'y. The directors uccordingly gave notice that after the 29th ult. 
the supply would only be given every alternate day. Water has 
also become scarce in Halifax. ‘lhe corporation is under engage- 
ment to supply Sowerby Bridge with that essential element. New 
waterworks have been made by the Local Board of Health, who are 
legally bound to obtain the water from Halifax, though they 
strenuously, in the session of 1863, sought to acquire powers to pro- 
vide a supply independent of Halifax. Now that the waterworks 
are completed, and the Corporation have no water to send, the 
Local Board of Health have determined to memorialise the Home 
Secretary to be relieved from their dependent relations on Halifax. 

It is understood that certain difficulties connected with the 
Humber Iron and Shipbuilding Company, formed for carrying on 
the extensive shipbuilding concern ot Messrs. Martin, Samuelson, 
and Co., have been removed. It appears probable that the company 
has an excellent business upon which to base its operations. 

We turn to Scotland. An iron-clad frigate, built by Messrs. J. 
and G. Thompson, Govan, for the Danish Government, made her 
trial trip on Friday. The frigate is of the following dimensions :— 





290ft. ; breadth of beam, 50ft. ; depth of hold, 30ft. ; burthen» 
tons. Her which are built on the direct-acting hori- 
zontal principle, are 550-horse power. She is plated from stem to 
stern with armour plates 4}in. thick. The plates are fixed to teak- 
work 19in. thick, and w the teak are her iron plating and ribs 
—thus making her a most substantial vessel for war purposes. Her 
dead weight at present is fully 4,800 tons, with a draught of 16ft. 
9in.; but when she is fully equipped, and furnished with twenty 
guns of heavy calibre on her lower deck, and sixteen guns on her 
upper deck, her draught of water will be somewhat increased. At 
the trial on Friday the screw was not completely immersed; R hes 
when the engines were set on full power, she attained a 
sed of about twelve knots an hour. The engines were 
not kept at full power during the whole day, in consequence of the 
trial being the first the builders have made. Messrs. A. Stephen and 
Sons have launched from their yard at Kelvinhaugh a screw 
steamer of 450 tons, named the Spartan, built for a Mr. R Liitle, 
Greenock, and destined for intercolonial trade. The Union 
Shipbuilding Company has launched at Kelvinhaugh, an iron 
screw steamer, of the following dimensions:—Length, 130ft. ; 
breadth, 21ft.; depth, 14ft. She was christened The Perthshire 
Lassie, by Miss Davidson, daughter of the senion partner of the 
firm, and will be fitted with a pair of direct-acting engines of 40-horse 
wer. This is the third vessel launched by this firm. The French 
eneral Trans-Atlantic Company’s steamer, Lafayette, built for the 
Havre and New York line, has just made a trial trip. The tonnage 
and power of the Washington, which in June inaugurated this new 
service, are well known, and the Lafayette is her counterpart, and 
in the trial trip just accomplished, attained a speed slightly greater 
than the Washington. The latter made 13°7 knots an hour over the 
same course. Such results are of a nature to inspire every hope, 
and to remove the doubts till lately entertained respecting the 
possibility of attaining and keeping up without much risk in a 
sea so difficult as the North Atlantic, the average s of 
11} knots imposed by the terms of the French con- 
cession. There is now, therefore, little doubt that the 
Washington and the Lafayette will maintain this average rate, 
and perhaps exceed it. The construction of mail steamers to keep 
pace with public requirements is now being perfected. Even the 
Cunard Company, whose vessels are famous, do not yet possess 
more than two vessels equal in speed, and these are their two last; 
to them the Lafayette and the Washington have constituted them- 
selves peers. The effective force registered is 1,230-horse power of 
200 kilogrammes, instead of 850-horse power as stipulated by the 
conditions of concession. The Lafayette left Ilavre for New York 
on the 25th ult. Both the Lafayette and the Washington were built, 
it will be remembered, by Messrs. Scott, of Greenock. 





THE METAL MARKET. 


Raits.—In good demand, at £7 to £7 10s.per ton. 

Coprer.—In fair request, at £105 Manufactured, and £98 Tile and Cake, 
per ton. 

Tin.—Banca is quoted at £103, and Fine Straits £102 per ton. 

Tin PLatTes.—A good business doing at 23s. 6d. for Coke, and 27s. Char 
coal, per box. 

Lrab.~-More inquiry at £20 10s. for Soft English. 

SPELTER.—Dull of sale, at £23 10s. to £24 per ton. 

544, Old Broad-street, London, E.C. 
August 31, 1864. 


SCOTCH PIG IRON MARKET REPORT. 


No. 1 Gartsherrie .. .. 62s. 0d. f.0.b. Glasgow. 
» 1 Coltness .. .. « 61 6 do. 
99 1 Calder .. of .. Gl O do. 
» 1 GMB. .. o 8 8 
o 8 Do. .. o of 8&7 9 do. 
M. Nos. Do. .. « «- 58 0 


MOATE AND Co. 





WARRANTS. 8. . MY 
Cash prompt .. .. 58 104 perton. 
8-5th No. 1 and 58 8 do. 


36h 8 ss 1 mo. open oo oe 
G.M.B. 


2 mos. ,, eo of 58 7§ do. 
7 ” eo of 6€0 0 do. 


MANUFACTURED IRON. 


Bars,Govan .. «2 «- oe £810 0 less 4 per cent. 

» Common os ee ce 8 56 0 mn 
Drumpeller,Common .. .. 8 7 6 

Do. Bes ee « 8 7 G6 

Cramond Scrap Bars delivered 

in London .. «. «+ eo 1210 0 less 2} per cent. 
Plates and Sheets .. .. « Il 5 0 

le 1c cc ccf of of of 9 @ : 
Pi “- < sc os of eo 8S 
Chairs -. tt we OO ae 8 440 


GLASGOW, 31st August, 1864. 
The Scotch Pig Iron Market has been, up till to-day, without any interest ; 
but the news of the determined manner in which the colliers are demand- 
ing an advance of wages, and the fact of some having already got the 
advance, caused a good deal of buying, and business was done up to 58s. 94. 
cash, closing buyers ; sellers 58s. 10jd. The shipping demand is but mode- 
rate for this season. 
Exports last week were 12,614 tons, against 13,671 in same week of 
last year. 
Snaw, THOMPSON, AND MOORE. 


CURRENT OF TIMBER. 
1863. 


PRICES 


1863. | 1864, | 

Perload— £5 £5\£ &8£ & Perload— £ & £ &. 
Teak......+.+e00+-13 101310 12 013 0}| Yel. pine per reduced C, 

Quebec, red pine .. 210 415) 310 410 } Canada, Ist quality 17 91810/ 17 018 0 

yellow pine.. 310 4 0, 310 410) 2nd do... 11 01210) 1L 0123 0 


1864, 
£a£ 


S 










St.John, N.B,yel..0 000 000 0} Archangel, yellow 13101410! 13 01310 
Quebec, oak, white... 610 7 0 510 610 i} St. Petersbg. yel... 11 10143 0} 1110123 0 
birch...... 310 410| 310 410)) Finland... - 8101010 9 010 0 
Memel.. 0 0 0 0 © O OU ©|/ Memel ... - 10 015 0} 0 015 0 
elm 310 5 0) 310 5 0 || Gothenburg, ye - 10 O11 O| 10 O11 @ 
Dantzic, oak 610 310 6 WI! white 9 © 910 9 0 916 
fir. 4 0 210 3 10)! Gefle, yellow...... 10 10 11 40) 101011 10 
Memel, fir . 315 4 0 8 5 310/|Soderhamn ...... 91011 5) 9101010 
Riga ....... 310 315 38 0 8 5 | Christiania, per C 7 | 
Swedish .....0066 310 215 210 215) 12ft. by »o by D> 18 023 O| 21 023 0 
Masts, Queb. rd. pine 510 6 = 50680 i a ese ruee | 
Lpine 510 610 506 0 eck plank, Dnts ) . 
24. pine °o000 000 0! per d0ft. Sin... rf oe <s ol 14 
Lathwood, Dantz.fm 710 810 510 6 10)) Staves, per standard M. 
St. Peters 810 910 8 O 8 10)) Quebec, pipe...... 60 0 Gh u| 7 O75 0 
Deals, per C., 12't. by 3 by 9in. punchon 18 0 200, 18 Ow WU 


ete 
Quebec, wht.spruce 15 1018 0 151018 10)| Baltic crown) oo 2: 
St.John,whtsprucel13 015 0 14 615 10|| pipe...... i 220 0 2500'150 160 0 





Foreign anp Cotonian Jorrines.—Another iron-clad frigate, tho 
Maguanime has been launched at Brest. The Lscault of Antwerp 
states that Count de Flandre, accompanied by the Minister of War, 
M. Chazal, aud a number of officers, arrived at that port on Friday 
last, to witness the effects of a new kind of submarine mine or 
infernal machine, invented by Major Caretti, of the engineers. The 
destructive power of these machines was tried some time back on a 
timber raft, which was shattered to pieces by them. On the present 
occasion the experiment was made on the war brig Duc de Brabant. 
One of the mines, loaded with 75 kilogrammes of powder, 
was placed 20ft. from the poop of the vessel, and another, 
of 145 kilogrammes, at a distance of about 60 from the first 
towards the stern. When the first was exploded it raised the brig 
fifteen feet out of the water, and shattered all the fore part as far as 
the foremast. The vessel afterwards filled and sank; the second 
mine was then tired and completed its destruction. The Count de 
Flandre and the Minister of. War were perfectly satisfied with the 
result of the experiment, and highly ccmplimeuted Major Caretti on 
his invention. The Phare dela Loire states that the San Francisco 
and the Shanghai, two ships said to be built for the Confederates, are 
still in the dock of St. Nazaire, where they are being armed ina 
mysterious manner. A notice is posted forbidding any stranger to 
go on board. It is said that chainsare to be suspended along their 
sides, to form a plating, such as was used by the captain of the 
Kearsarge during his action with the Alabama. It is believed that 
the builder of these ships has received permission to make a trial 
trip with them, but on condition that only oue of them shall leave 
the dock at atime. No trial has yet been made. 
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When docked in August, 184: Gio 308 ten potshes wore roereded, Suggestions have been made to prevent the fouling other 
ON THE PROTECTION OF IRON SHIPS FROM | ana covered with weeds 5 agg 4ft. long, while the patches paye means than iw conenatoee, eh as evamelling the ~ if the 
OXIDATION AND FOULING. . with oxide were generally vip k ome « little slime, but iron, by applying aed gleze cnens of gas jets while 

corrosion - ship is in dry dock ; les—never carried ou 
By W. J. Har, Eoq., Admiralty Chemist, F.C.S., Assoc. LN.A., &. | "Te "ajesty’s yacht Fairy was next tried in the same ¢ year with | though the Admiralty aden | opment the side of the ship Cheat 
great of ir terial fi | three different kinds of com: proposed r. Owen, attaching vitreous sheathing, or small plates sheet 
sentah Gen actin exch Oi Sniitinte a poole a a the eS ene ae celine ef baw iron, about 9in. by 4in., by means of wa’ glue or other 
sufficient interest to bring before such a society as'this; and, there- | Wetterstedt ; the third being the same as had been to the | cement, now on trial on several ships. Then there are Waleen's 
fore, I have gladly complied with the request of your council to read | Rocket. The report to the Admiral of her bottom, when examined, | plan for depositing apes on the surface of the iron by powerful 
this paper. stated that, where she had been payed with the two former, oxid:- vanic batteries, ata _ expense, but, as ex failed ; 
My attention was first directed to this important, but hitherto | tion hzd very rapidly, but «here the last, or copper | Muntz’s to sheathe iron vessels, insulating tho iron plates 
hike 4 neglected subject, by the late efficient secr to the Admi- | oxide, had been applied, it was quite free from oxidation. shcets of vulcanised india-rubber, and the screw by ebonite; 


ralty, the, Hon. H. T. Corry, who felt convinced that the diffi- 
culties attendant upon the substitution of iron for wood in the von- 
struction of ships arising from its easy oxidation and greet tendency 
to foul, would be overcome by brin to bear upea the conditions 
to which such vessels are eubjected in sea-water, an intimate 
uaintance with the science of chemistry- - 

m a surface of iron causes it 
y assisted by the salts in solu- 
tion, makes it of the greatest consequence to coat it with some 
substance which shall efficiently protect it frou all contact with the 
water ; but, in addition to the necessity of thus preserving the iron, 
it is sought, as one of the properties of such a coating, that it shall 
prevent the fouling which so much diminishes the speed of a vessel 
—an element of so much consideration and importance at the pre- 
sent day, and a vital element in a ship of war. In fact, of so 
formidable a character was this latter evil felt to be by the Admiralty 
in 1847, that it threatened to put an end to the use of iron ships for 
naval purposes. vessels were actually sold, and only the 
favourable report of the result of the application of my composition 
upon the Undine saved the remainder, which it was decided to 
retain, at least for further experiment. 

Having named the two-fold object to be attained by such a coat- 
ing, I will briefly allude to the various influences at work when no 
protection to the iron exists. Then chemical action speedily com- 
mences—tbe iron oxidises. This oxide, when first formed, is soft, 
and is electro-negative to the iron. If on the inside of the ship, 
this oxide hardens and forms a scale, which it does also on the out- 
side when the ship continues long at rest ; and by galvanic action, 
thus set up, the corrosion is increased; but ff the ship be kept in 
rapid motion, the soft oxide is wasbed off as fast as formed, and 
hence the surface of the iron may present a clean and apparently 
uncorroded appearance, which too frequently deceives inspecting 
officers not continually accustomed to witness the chemical changes 
taking place; and, by not taking into account the conditions under 
which ike ship has been and is at tho time, extraordinary reporis 
and recommendations have been made. {t. will thus be seen that 
the tendency of a —_ to foul when not coated is less while in 
motion than when at rest. In addition, galvanic action may be 

‘oing on, arising from the varying quality of the iron,—even 
Sitterent states may exist in the same plate,—and there sre the 
rivets, angle iron, &c., by which, when there is no insulation, 
galvanic pairs may come into play. Therefore, to prevent chemical 
and galvanic action, you will see how essential it is to coat the iron 
thoroughly both inside and outside with a substance which will not 
be itself Sentedie altered, and form at the same time an efficient 
insulator between the metal and the sea water. 

Fresh water produces less action on iron than sea water, or foul 
waters (impiegnated with sulpburetted hydrogen) such as are found 
on the west coast of Africa, and are known so rapidly to destroy 
not only iron but copper sheathing. Foul or Lilge water in the 
interior of ships produces similar effects, and from its continual 
wash causes great corrosion, more especially near the boilers, where 
its temperature is raised: hence the importance of due protection 
also on the inside. 

One of the best protective applications is red lead. It is true 
that it has occasionally” failed, not from its being an improper 
material, but from its improper application, its impurity, or where 
attempts have been made to expedite its drying by introducing 
substances termed driers. To be udvantageous, red lead should be 

lied, of the ‘vest quality, during the building of the ship, thus 
gaining time jor the drying of the oil. It then forms a coating 
which firmly adheres to, and is as hard as, the iron itself. Many 
instances are known where, after ten or twelve years, after the 
application of many new coatings of compositions and sundry 
ecrapings, the original red lead applied during building may be 
seen firmly adhering to the iron. About the next best protection 
to iron is a varnish of foreign asphalt and mineral pitch ved in 
rectified naphtha. That it requires no lengthened time to dry and 
harden gives it an advantage in this respect over the red lead. 

The protection of the iron has been quite lost sight of by a great 
many, in their anxiety to prevent the fonling, but I need not say it 
is the primary consideration. 

Innumerable compositions have been proposed to obviate the foul- 
ing, and more wild and absurd than some have been can scarcely be 
imagined; as, for instance, that of an officer, who having on his 
return home from abroad noticed that his fire irons, which before 
— stowed away were rubbed with a little goose grease, had kept 
bright, Gongs he had ame mod — Oniy last month I 

sent to me a proposition of a mixture, which the tleman at 
last confessed he had read in Ure's Dictionary of Chosthtty mate en 
excellent cement. By his own substitutions, to endeavour to make 
the mixture epplicable for his the constituents became 
such as would not even combine together, and yet, though it con- 
tained two metals, it was to be reduced by water to a proper 


a applying. 

Others have supuettions certainly tried, and may have 
seemed to answer somewhat with their delicate manipulation in the 
drawing room, but which have been very short lived when exposed 
to the rough: handling of the actual condition of things. 

Others, again, of a more promising character, will be incidentally 

mentioned in the extracts of reports which I shall read; but as my 
own composition has generally been used as a comparative test— 
and it has always come off victorious—I will first give you its com- 
position, and the theory of its action. 
According to my plan the ship first receives two or three coatings 
of protective varnish, which not only acts as a preservative to the 
iron, but makes perfect insulation between the metal and oxide of 
copper. This dried, it is next well op son with my anti-fouling 
Composition, consisting of red oxide of copper mized with varnish 
oral, The oxide used is the scale separated from the sheets of 
copper in the process of pickling, and is me suboxide. 
Di ty ef mixing rendered personal supervision a fately neces- 
sary to insure its proper application; but I have since overcome 
this, and have for the last improvement taken out a patent, 

When applied to » ship's bottom in varnish or oil, the constant 
friction of the sea water upon the surface of the coating continually 
removes @ portion of the varnish, and exposes facets of oxide of 
copper, which, bein: in a favourable state for being acted on by the 
sea water, an oxychloride is fo which is immediately removed 
by solution in the water, leaving no oxide to act galvanically upon 
the iron ; and it is this constant removal of the oxide which effectu- 
ally — the adhesion of animal or‘vegetable substances, and 
not by any poisonous effect ; es, although some delicate animalculea 
and weed are affected, many, such as mussels and oysters, retain i 
and are stil! in their healthy state, while the quantity is Trejudicial 
to those persons who take them for food. The copper oxide pain: 
cannot act asa galvanic agent, since every particle of oxide is in- 

enveloped ; and, unlike 


sulated by oy piney which it 

of @ metallic character; the small deflections of the 
galvanometer, as shown in the table, establishes the fact of no gal- 
yanic action be'ng uced by this composition. Therefore, ifany 
abrasion do occur, the oxidatio:: of the abrased surface will be much 
more due {6 mere chemical action of the sea water than to any gal- 

vanic action between the metal and oxide of capper, 
The composition was frst tried in 1845 on the Rocket, On 
ination, tha reevlt wes so satisfactory thet, at he suggestion 
miral Bir Hyde Parker, she was coated, in June, 1947 pebras 


Hherwith alternate stripes of red lend and popper composition, - 





The report of the next trial upon the Undine was so satisfactory 
that as I have already it decided the Admiralty to retain in 
the service the iron vessels then unsold. y 

In April, 1847, the brig Recruit was payed on the port side with 
the copper oxide composition, and on the star side with red 
lead ground in burnt linseed oil. On her return from the Tagus 
the po:t side had no adhesions except about a dozen small bar- 
nacles, while the starboard side was completely covered. 

With respect to ents, I have tried all kinds, but not one has 
up to the present time in any way been found successful, or even 
approached the oxide of copper. 

n 1847 the Sharpshooter was payed with my compvsi‘ion on 
rt side, and a patent metallic preparatios on the starboard side ; 
Fat in April, 1848, from the corrod 
wes necessary to dock her, and 
hed remained hard and firm, In ber, 1849, after fourteen 
months sho wa: docked in Malta, and the report stated that weed 
of about 6in. long covered her bottom, but adhering only tc the sur- 
face. It had nowhere penetrated the composit‘on, and might all 
have been removed by canvas rubbers. Being, however, directed 
to replace the composition with coal tar, it had to be removed ; but 
this was no easy task, it being almost as hard as the metal itself, 
adhering as tenaciously as if it had formed part of it. It could not 
be scraped, nor scaled off by hammerinz with a blunt instrument, 
and had to be picked off by striking with the scraper points. The 
iron underneath was as good as new, without any symptom of cor- 
rosion, or even discoloration. On inspection, in November, 1851, 
cf her bottom, which had been coated with mineral ‘ar, it was 
found covered with mussels barnacles and oysters, and very sadly 
co from the tar having perished. In October, 1857, she was 
again payed with mine, and sent to the west coast of Africa, and 
after two years, in June, 1859, was heeled over and scraped as low 
as possible, and from want of mine she was payed with Peacock’s 
composition. In January, 1860, the same treatment was repeated 
at Ascension; again, in June, at St. Paulo de Loanda; anda fourth 
time, in February, 1861, at the same Peacock’s composition 
being empluyed on each occasion. In July. 1861, she arsived a! 
Portsmouth, her bottom covered with oysters and shell-fish, where 
sbe remained in the harbour in her lightened state till S b 


state of the starboard side, it . 
Pay both sides with mie, which” 


Captain Warren's plan for sheathing, insulating by waterproof glue, 
but differing from Muntz in ete away with the screws, and 
attaching the plates by an ingenious split nail. This plan is also 
being on one of the iron mortar 


Armovr-Piatep Wooven Suirs. 


In these ships a new difficulty confronts us, for as their wooden 
bottoms must necessarily be sheathed to protect them from the 
ravages of worms and other injury, and as, at the same time, the 


armour plating must extend below water-line, the immersion of the 
ship is all that is wanted to start galvanic action. 


This being 
found to be the case, various pro have been made to leave a 
space betweer the two metals, filling it with insulating materials, 
such as gutta-perche, india. rubber, vulcanised and plain, thin sheet 





iron, glass, &c.; but these attempts are al! futile, inasmuch as 
metallic tact exists th h the very framework and various 
fittings of the ship itself. So long as the iron remains protected by 


&c., this action is not set up, but abrasion somewhere soon occurs, 
and then the action upon the abrased surface at once commences. 
With this knowledge it was considered ex t to inorease 
galvanic action by bringing a more positive metal into the circuit, 
in the form of a zinc band or belt round the ship, between the iron 
armour plate and metal sheathing. It is not required very broad, 
as it is only intended to protect the exposed portions of the iron. 
The difficulty observed in most protectors — that of causing the 
metal sheathing to foul—is here intended to be prevented by a 
piece of English e!m wood put in as a diaphragm between the 
zinc and metal sheathing. This zine band is to be cleaned periodi- 
cally with hair «» ushes made for the purpose, and, being put on in 
sections, can be readily replaced when worn. ‘Two ships have been 
thus treatei—the Prince Consort and the Royal pews y yr ugh 
in all ex eriments in new directions, however sound the theory, 
unexpected difficulties are likely to occur, in the present day such 
difficulties must be met and overcome. A simple arrangement of 
the zinc as a wedge is also shown in the same to protect 
iron ships, or the armour plates on wooden ships, when rubbed at 
the water-line ly stages, boats, &c., which commonly takes place. 
The chief constructor of the navy has carried out a very ju us 





’ 
1862, when she was docked and the oysters removed. The iron 
‘ates, where payed with Peacock’s composition, were very thin, 

t those on the flat of the bilge, that could 1.0t be got at 
abroad to be scraped or re-coated, were, after five years, many of 
them in excellent order, neither rivets nor plates being iujured, and 
the conper oxide composition hard and firm. 

In June, 1849, the Fairy was coated for a trial onthe starboard 
side with Peacock’s composition, and on the port side with mine, 
and in three months after, when examined, it was found thatthe 
starboard side was universally covered with grassy weeds and 
patches of red oxide of iron, on the removal of which the surface of 
the iron plates was found to be very generally corroded.. ‘The port side 
was perfectly free from either foulness or corrosion, and the com- 
position found firmly adhering to her bottom, 

As an insiance of the success of the composition, even when 
applied at Malta, away from personal supervision, I will read the 
report on H.M.S. Caradoc :— 

“Master Shipwright’s Office, September 16, 1852. 

“ Sir,—I have the honour to report, as directed by your memo- 
randum on my letter of the 2ist ult., on the state of the Caradoc’s 
bottom, that this vessel has been carefully ins in dock, to 
ascertain the comparative effects of Hay’s and Peacock’s composi- 
tions in protecting the bottom from corrosion and foulness. 

“The utmost care having been taken in coating the bottom eleven 
months since, the port side with Peacock’s composition and the star- 
board side with Hay’s, and the instructions sent for applying the 
compositions strictly observed, the result of this experiment affords, 
I submit, the most unequivocal test of the com ve value of 
these compositions for their intended use. The degree of foulness 
on Hay’s composition has been estimated, after a careful.comparison, 
at less than the one-hundredth part of the foulness on Peacock’s on 
the port side, and the degree of corrosion is also. very much less on 
the starboard side than on the port side.; The foulness on the port 
side consisted chiefly of barnacles all over the bottom, and a small 
portion of coral aud fine weed, and that on the starboard side 
consisted chiefly of coral weed and a very few barnacles, altogether 
amounting, as stated above, to less than one-hundredth part of the 
foulness of the port side. The comparative state of the two com- 
positions, after cleaning. the bottom on each side, was also very 
different. Hay’s composition appeared in almost as perfect a state 
-— + — of the — aa ane > ote laid on | 
whereas ’s composition ap generally ap 
combined with rust, so that it can be brushed off as dust “ouch baty 
brushes. Under these circumstances I have to submit, that 
although the result of this trial has been so decidedly in favour of 
Hay’scomposition, that afurther trial of both should bemade, applying 
the composition on each side as before, and according to the 


instructions given for a second application of them.—I have the 
honour to be, &., (Signed) H. Henwoon, 
“To the Admiral Superintendent.” Master Shipwright. 


In a private letter to myself.the same gentleman remarks,—" A 
more fair and perfect trial of the two compositions can never have 
been made. Every one here says this: and a more decided result, 
showing the decided superiority of your composition over 
Peacock’s, could not have more unquestionably obtained. I 
just mention this as the broad fact of the case, which I have duly and 
cireumstantially reported in the usual official manner.” 

On the table isa sketch from a photograph, taken while in dry 
dock in Portsmouth, of the state of the Urgent’s bottom, after eight 
months. She had been coated in China with Peacock’s composition, 
from none of mine being there to re-coat her, as stated in the fol- 
lowing extract from a letter by Captain Hire, now in command of 
the Orontes :— 

“ H.M.S. Urgent was coated with your composition, in December, 
1859, at Portsmouth, and on her going into dock, at Aberdeen, near 
Hong Kong, on the 29th wor the bottom was found to be 
perfectly clean and clear of all shell-fish, &c., the surface being 
merely covered with a slimy substance, on the removal of which 
by a slight scrubbing, the composition remained in many parts quite 
perfect, and the bottom of the ship in excellent preservation. My 
only regret was that neither H.M.’s dockyard at Hong Kong nor 
the Urgent had been supplied with your composition, so that the 
Urgent might have been re-coated with your mixture. I may 
mention that the state of the Urgent’s bottom, just following other 
iron vessels into Mr. Lamont’s dock, was the iration of all who 
came to see it.” 

No better instance of the durability of the composition can be 
given than the case of the Sharpshooter, already mentioned, 
where, after five years, the iron was still in an excellent state of 
preservation ; and on examination of the bottom of the Simoom, on 
one occasion after eighteen months at sea, and on another after 
upwards of two years, no oxidation had taken place, except where 
rubbed by the chain cable. The enamelled aj ce of the 
Warrior’s bottom when last docked, after five months, tended to 
show that the loss of oxide of copper is very small. In contradic- 
tion of the very erroneous statement sent to the leading journal, I 
ay ay Set Se Ge ctomaten was off for exam|na- 
tion of the irop, it was found, as well as the rivets, in ge good « 
state ag when the ship was firet jaynohed, 





arrang t of casing the armour plates with wood, and putting on 
rubbing pieces of wood at the water-line, in which case a — 
zinc might be made to come into close contact with the . 
and can be readi!y removed for cleaning, re-amalgamating,. &c., 
periodically. : ’ 

In calling your attention to rapid growth and fouling, 1 may 
mention that a coat of black varnish, which had been on only a few 
weeks, but containing linseed oil, was nearly covered with small 
oysters in a few weeks, drawings of which, life size, may be seen 
on the table. The Antelope, when d in Portsmouth after 
fifteen months, had upward of six tons of barnacles removed. A - 
diagram shows the kind of barnacle, of which cart-loads were 
removed from the galvanised iron sheathing of the Shannon, after 
seventeen months. There are specimens from Muntz's metal, 
and some weed from the Great Britain. 

In conclusion, though, as chemist to the Admiralty, I have had 
my attention officially a to the subject, and have succeeded 
in applying a composition which has been found, after the test of 
seventeen years, to answer so far as to dissipate all alarm about the 
future of iron vessels, and which has carried off the m in 
every comparative trial—many repeated on a large scale—I am far 
from considering it the acmé of perfection, but hope that scientific 
men generally will take up the subject, and, treating it as a 
national object, thus stop the empiricism now existing for mercenary 
grounds alone. Wuutas Joun Hay. 


The Chairman: Have you any remarks to make on the paper, 
Captain Greig ? 
Captain Greig: This is the first time I ever heard of Hay’s compo- 


sition. 
Mr, horn: Mr. Hay has been a his tion for 
—~ ¥ eine for Po omen than 


many years; but I do not know that it is 

those in the Government service. 

ws Ourle: I would always be afraid of copper in connection with 
nm. ‘ 

Mr. Lawrie: Has there not been a great objection to M‘innes’ 
on that account? , 

Mr. Ourle: Yes. 

Mr. Mansel: With copper of that kind I would ‘ndt be afraid of 
galvanic action. . 

Mr. Greig : Suppose a sbip, while going down the river, rubbed 
her bilge upon the sand, — off the coating, and leaving the 
5 m, do you think it w have any effect upon the naked 
iron 

Mr. Mansel: I do not see that it could. It is a salt of r he 

ts on, and I do not see how you can have any galvanic n—at 

it must be very small. Some pigments have been prepared 
with metallic oomaee ground up. In that case you would have gal- 
vanic action if a bit was exposed. 

Mr. Kinghorn: I saw the Warrior in dock at the time Mr. Hay 
refers to, and the composition was then in a very perfect state, and 
the bottom com vely clean. 

Mr. Curle: Where had she been ? 

Mr. Kinghorn: At Lisbon. 

The Chairman: Propose a vote of thanks to Mr. Hay for the 


trouble he has taken in ing this 3 
Thanks baving poten omy been ounoted, themeeting closed. 
Mr. Hamilton here exhibited a bottle containing some 


nondescripts, taken from the bottom of the Jane Henderson. The 
vessel been at Rangoon. The bottom was coated with red lead, 
and was found to be completely covered by these strange-looking 
parasites. 





Sours Kenstnoton Mussum.— During the week .ending 3rd Sep- 
tember, 1864, the visitors have been as follows:—-On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
10,839; on Wednesday, Th y, and Friday, students’ Fy 
(admission to the publie 6d.), open from 10 a.m. to 6 p.m., 1,008 ; 
total, 11,847. From the opening of the museum, 4,819,036. 

Computsory Benerit Socrety.—A regulation has been adopted by 


- 





several builders and contractors for w: which has creeted great 
sensation am the Paris mechanics. It states that the masters 
intend henceforth to stop 1 per cent. out of the of all work- 


wages 
men and clerks, for the purpose of forming a benefit fund for the 
workmen, to be employer. Two dek chosen’ 
by the men, are, however, to be permitted to to the 
management of the master, and to see in what manner the money 
is employed. Any operative or clerk dismissed frora his employ- 
ment, or who shall quit it voluntarily, is to forfeit his deposit, and 
it is to remain in the fund. A clause was Brenigem 
regulation, by which the workmen renounced their right to ly 
to the tribunals for compensation for injuries received by t 
during theiremployment. This article was contrary to the enact- 
ments of the Civil Code, and it was struck out. The regulation 
has posted in several manufactories, and has created great dis- 
satisfaction. The majority of the Paris operati are 
members of mutual benefit soc 


F 


all us sg po ene they quite’ thelr yment, 








THE ENGINEER. 





Serr. 9, 1864. 








ACADEMY OF SCIENCES. 
ON THE PERMEABILITY OF IRON BY GAS AT HIGH TEM- 
PERATURES. 


By M. L. Camuerer. 

In @ recent communication Messrs. H. Saiute-Claire Deville and 
Troost brought before the Academy the curious phenomenon of the 
——- by oxygen of iroa, when highly heated. It may be 
remembered, in fact, that an iron tube, hot and fil'ed with 
hydrogen, lets this gas escape so abundantly that an almost com- 
plete vacuum is produced within the tabe. These remarkable 
ex nts may help to explain several phenomena in the working 
of metals which have, as yet, received no satisfactory explanation. 
I have the honour to submit to the Academy the result of some 
mae which I have commenced, and hope to pursue, on this 
subject. 

I flattened, by means of cylinders, some pieces of gun barrel, and 
soldered the ends, Thus were obtained elongated rectangles, formed 
of two plates in contact, and with their edges soldered. These, 
heated in the temperature of a balling furnace, soon separate their 
unsoldered parts, and resume their cylindrical form and original 
volume, If is not to be doubted that the gases of the hearth 
have penetrated the iron, and effected the distension of the con- 
tracted parts. 

To this peneiratioa by gases must be attributed the blebs, which 
often appear on large forge pieces, more especially those for sheet- 
ing, at the moment they are drawn from the welding furnace. If 
one of these blebs is pricked on drawing the block from the hearth 
there escapes from it a jet of combustible gas, accumulated during 
the process of heating, in the cavities presented by a coarsely-worked 
piece of iron. 

It has long been remarked that iron, heated with coal dust in the 
cemented trough, was covered, after its transformation into steel, by 
&@ quantity of blisters—more or less numerous according to the 
nature of the metals. It is easy to prove, by examination, that each 
blister corresponds with a point where the welding of the metallic 
sponge has been prevented, either by the presence of irfusible 
matter—as chalk, or the ashes of the fuel,—or by an imperfect 
mechanical preparation. 

It is, then, credible that the gases enclosed in the cementing 
trough, permeating the pores of the iron, and accumulating in its 
cavities at its red heat, occasioned the blisters. A very simple ex- 
periment confirms this hypothesis. In cementing togetber iron 
= of various manufactures, this blistered steel is constantly pro- 

uced. But if soft, homogeneous iron is used, such as results from 
heating melted steel for several hours in a high temperature, the 
homogeneous iron plates are found to return to steel, with a surface 
totally free from blister. 

The conclusion from these experiments is that, to obtain an 
unbroken surface in the transformation of iron into steel, a 
homogeneous metal, and the quick process of cementing, must be 
employed. 

And, in order to avoid blistering in the manufacture of forge- 
pieces, the rough metal must be free from holes, as it is the conden- 
sation of gases in such holes that causes the blisters. 





M. H. Sainte-Claire Devillecalled attention to another phenomenon 
frequent in metallurgic operations, viz., the disengagement of gases 
dissolved in liquids at a high temperature. The rochage of silver and 
of litharge, the liberation of bubbles of inflammable gas from vitreous 
substances, are phenomena which may be pretty certainly general- 
ised. White metal and steel exhale, in cooling, a gas (oxide of 
carbon or hydrogen, no doubt), very noxious to the perfection of 
steel casting. Some curious observations of Messrs. Résal and 
Minari must be referred to this fact. Tbey remark the frequent 
occurrence of blistered scori# and of inflammable blisters on the 
surface of white metal in process of solidification, and the absence 
of all such appearances on grey metal. The origin of these com- 
bustible gases is easily traced to the heating hearths, the inner walls 
of which tend to concentrate upon their contents the gases 
surrounding them. It is, above all things, desirable, then, that 
experiments be made in the great metallurgic works, where those 
scientific instruments are at command which are most valuable when 
best understood. 

The great porousness of platina is the only explanation of the 
presence of those blisters which so often depreciate the quality of 
this metal, as they are formed only when the rolled platina is 
intensely heated, and have no connection with the dilatation of the 
air, which might be supposed to lie between the leaves of metal 
forming the inuer walls. 

As their formation takes place only when the rolled platina is 
intensely heated, and bears no proportion to the dilatation of the air,* 
which may be assumed to lie between the leaves of metal which 
form the inner side of the furnace. 

Mons. Chi. Sainte-Claire Deville then remarked that the above 
and preceding experiments proved beyond question that platina and 
iron have the property, at a live heat, of permeability by gases. 

The late researches of his colleagues might be re-considered from 
another point of view. 

Hydrogen gas can pass without difficulty through a porcelain 
tube heated, yet not modified in its structure; but the conditions 
are no longer the same if the tube is raised to a temperature which 
makes it susceptible of softening or vitrifying its outer shell. In 
this case the gas ceases to be transfused by the tubes, and, further, 
is arrested and in part absorbed by the vitrified surface, which 
~~ subsequently allow it to escape by taking a porous structure, 

‘hese different facts attach to a number of antagonistic properties 
presented by the crystalline and the vitreous or amorphous states. 
At present they may be considered in their geologic aspect. 

The most ancient known fact connected with the dissolution of 
gas by watter brought to a state of quick fusion, is that one which 
causes the rochage of silver. ‘The analogous appearances of litharge 
in the moment of running it has been attributed incontrovertibly to 
the same cause. 

It is natural to connect with this singular property of lithord sub- 
stances several kinds of data relating to lava in volcanic eruptions. 
The lavas from volcanoes constitute, so far as we know them, two 
distinct varieties. The first, rich in silicium, and easily fused, 
promptly assume the vitreous form in cooling. The second class, 
which are at the present time more common, dolerites, amphigenites, 
basalts, contain, in general, a proportion of silicium not exceeding 
50 = cent., and are, for the most part, rich in chalk. The environs 
of Naples present these two kinds of rocks together ; in the Phié- 
gréen Fields and in Vesuvius respectively. The lavas of this 
volcano, however rapidly they have cooled, are always crystalline. 
The volatile substances (vapour of water, metallic chlorides, sulpho- 
hydric acid, &c.) which come up with them, and are reduced in the 
hot centre of fusion, are successively disengaged in the above order, 
according to the rate of interior crystallisation, exactly as the oxygen 
escapes from the silver at the moment of ‘‘rochage,” or, as the air 
suspended in water frees itself when the water frvezes., 

he act of crystallisation causing a considera'ie and sudden 
increase of density, there results at the next :nu-ent a corraspond- 
ing disengagement of latent heat, and this .«: upts for that subse- 
quent reheating of the lava in 1855, notieei' M. Seacchi. Siwilar 
Fre meeps did not escape observation in oliti -, since Serrao, 
ving confirmed the facts in the lava of 1737, accounts for it thus— 
“ Lavas must contain in themselves a cau:e which developes heat 
= — them after they have been completely cold (at the 
ace 





The flames several times observed on Vesuvius, particularly by 
Leopoldo Pilla, could be attributed only to the combustion of certain 
gases emanated during the course of the eruption. But on the occa- 
sion of the last eruption of 1861, it was clearly proved that the com- 
bustible gases are disengaged from the incandescent lava in process 





* It may be here remarked that metallic interiors act like a suction- 
forcing-pump, forcibly compressing the gases gathered from the surround- 
ing atmosphere into the pores. 





of cooling, and that they consist of carburetted hydrogen and 
nD, 


h . 

fr) is natural to infer that the,incandescent matter was surrounded, 
in its original furnace, by an atmos of this nature, that it became 
impregnated by it while liquid, an abandoned it in a gradual pro- 
aaa stallisation. The subsequent reheating of the gases escaped 
from the lava is bg the ees of heat, ey oo the 
act of crystallising. en the eruptive matter, o to its pro- 
pene ays silicium, is prone, rather to consolidate into vitreous form, 
and not to crystallise, it constitutes obsidian. It imprisons and 
solidifies in some sort the volatile substances in combination, 
together with a certain sum of latent heat, which preserves it-in a 
minimum density. ‘ 

But, remar as it is, if this obsidian is subjected to heat far 
below its orizinal fusion point, it swells into enormous volume; 
yet this extreme porousness, rendering it at times friable and fragile 
as paper, results in the most insignificant loss—some thousandths of 
its prime weight. Once transformed into pumice, it takes intense heat 
to soften itagain aud melt it. Is it not natural to suppose that the re- 
latively moderate temperature at first sufficient to reduce the obsidian, 
only brought it to a particular molecular condition, which, allowing 
the escape of the accumulated heat, furnished the complement 
of caloric necessary to the softening of the substance and the ex- 
pulsion of the ? Exactly, as, in the well-known experiment of 
M. Regnault, the soufre mou (i.¢., the vitreous sulphur, the obsidian 
of sulphur) raised to 92 or 93 deg., suddenly ———-? certain 
quantity of heat, and raises the temperature of the meter in 
contact with it to 110 deg. E 

However this may be, let us return to the Phiégréen Fields sur- 
rounding Vesuvius. We shall find them cuerncy seveten of 
trachite, obsidian, and pumice, all vitreous or vitrifiable matters, 
par excellence. It is then permissible to think that a rise of tempera- 
ture, much less than takes place at an eruption in the interior of the 
obsidian, would transform it into pumice, and vastly increase its 
bulk. Tbe immense force resulting would break through the outer 
crust, raise it in form of blisters, and even project it all around in 
fragments. Thus would result such appearances at Monte Nuovo in 
1538, and the formation of the numerous craters of the Campagna. 

Lastly, and this conjecture is given with much reserve, if the re- 
semblance be traced between the map of the Phliégréen Fields and 
that of the lunar surface, it is natural enough to surmise that such 
are the processes which have formed the latter. We may again 
remark that a globe entirely composed of vitreous matter might con- 
dense and absorb in its own mass the gaseous elements origivally 
surrounding it as an a And, applying this thought to 
our own globe, might it not be conceived that the primitive granitic 
crust. essentially rich in silicium, should condense before its conso- 
lidation, a part of the gases of our atmosphere? With this 
hypothesis, the vapour of water, hydrogen, carburetted hydrogen, 
and sulphuretted hydrogen, (these three last destined for oxidisation 
on reaching the surface), would be only the last remains of this 
atmosphere, magasined by the rocks in fusion; just asthe metallic 
fluorides, chlorides, and sulphides now brought down by lava, are, 
according to Beaumont’s beautiful researches, only the last repre- 
sentatives of substances which, successively separated from the 
eruptive rocks, have formed our concrete veins of ore. 








Roap Stream Enornes.—On Tuesday last the Fly-by-Night steam 
assenger road engine, owned by Mr. Hodges, of Lambeth, started 
his distillery at ten p m., to travel through the county of Kent. 
The first journey to Dartford was performed under three hours, and 
the second journey, from Dartford to Sittingbourne, under seven 
hours, which included a visit to Messrs. Aveling and Porter's traction 
engine works at Rochester .of two hours’ ducation. The incline of 
Chatham-hill, for the most part 1ft. in 10ft., was performed in a 
wonderful manner, the engine (which is upwards of six tons in 
weight) being propelled up the hill at the rate of six miles an hour 
without the slightest difficulty. From Sittingbourne to Canterbury 
ee rece of sixteen miles) occupied two and a half hours; the 
ughton-hill, which is 1ft. in 12ft., was surmounted with the 
greatest ease. From Canterbury to Margate, another journey of 
sixteen miles, the time occupied was three hours. A slight delay 
during this stage was experienced by the want of water, every stream 
being exhausted on account of the late drought. 

Trang IN Faance.—The ironworks in Paris are unusually busy. 
One great house has more orders on its books than it can execute 
within two years. Several machines are boing constructed for the 
canals in the north of France. The Brazilian Government has sent 
large orders to France for metal work. The necessity for executing 
some irov bridges obliges the men in one factory to work extra 
hours. Ribbon frames are being executed for Prussia, aud silk 
frames for Lyons. Orders for a vast number of small bells, for 
which French bellmakers have obtained a high reputation, have 
been ordered by the directors of Italian railroads. It ——- from 
the last official returns published by the Director-General of Customs 
that the French imports are increasing, but not in the same propor- 
tion as the exports. Thus, in the first seven months of the present 
year the value of the merchandise exported amounted to 
1,703.000,000f. During the ge period of the year 
1863 it was under 1,431,000,000f., 1862 under 1,231,000,000F., 
and in 1861 under 1,091,000,000f. The increase in value of the 
exports within four years is 600,000,000f. There is likewise an 
increase in the value of the imports. They are estimated for the 
first seven months of the present year at 1,379,000,000f., against 
1,348,000,000f. in 1863 ; 1,238,500,000f. in 1862 ; and 1,881,000,000f. 
in 1861. The imports, are, consequently, less this year than they 
were four years since. It —— from the same returns that gold 
and silver are owing into France. The precious metals imported 
during the seven months of the present year amount to 441,500,000f., 
and those exported to 382,100,0U0f. 

Tue Great Eastern.—A visit to the Great Eastern one day this 
week told us at a glance tbat the ship had not been well kept up. 
The seams iv her deck looked open, and as though they wanted 
caulxing. The paint and varnish were shabby, but hands were at 
work with the brush, and she will, no doubt, very shortly put on a 
more decent appearance. On entering the d saloon we saw that 
allthe mirrors and gilding had Gonna, ett those who remem- 
bere this apartment in its original grandeur, could not but be struck 
at the changes that time and misfortune had made. The handsome 
gold and white panelling has given place to sober imitation of what 
was once perhaps intended for oak or maple, but which is now 
toned down to a sombre and dirty-looking brown. With a little 
cleaniug ap this saloon would be more comfortable in its working 
dress than in its gewgaw finery. The ship appears exceedingly light, 
and is high out of the water, the topof her screw being bared a foot 
or two. The green grass and slime shows iteelf inly on her 
bottom, though a good deal of this would come off by the force of 
the hull through the water. Nothing has been done yet to provide 
for stowage of the Atlanticcable. We were informed that her after, 
or funnel No. 5, would be taken out to make room in the after part 
for the drums. This will cause one set of boilers for the screw- 
engines to be Llown off, and she will have less steam for the screw, 
if the steam propeller is to be set in motion on this voyage. She 
can do nine knots, when in order, with her paddle engiues, tho’ 
this would make the trip over a long one measured by time. T' 
floats have been taken off her wheels for protection, and she is 
moored well up the Medway out in the stream, where she is an 
object of curiosity to sight-seers, who board her by the shipload. 
Excursion steamers ply from Chatham and Sheerness to the Great 
Eastern, in conjunction with railway excursion trains. This great 
folly does not appear to have lost her attraction. She seems rather 
too much exposed for quiet winter-riding, and her holding power is 
likely to be well tested before she moves from her anchorage. She 
rides so high out of the water, and has such little hold, that a broad- 
side gale would try the metal of her chains.—Mitchell’s Journal. 
[The tanks for stowing the Atlantic cable are in course of construc- 


tion at the works of the London an 2 yd 
spy (late Messrs. Westwood, Baillie, and Co.’s), Poplar.— 








SEWAGE OF TOWNS. 

A SELECT committee of the House of Commons sat in May, June, 
ond Jul Do pee som te | ire into plans oh ye: my 
e sew: metropol large towns, a view 

its utilisation examined 


i to 
argent fin ots Sh report agreed tay end just pab= 


“The committee commenced their inquiry by examining into all 
those plans for utilising, in a liquid state, the cowaane * metro- 
polis, which had been laid before the Metropolitan of Works, 
and were referred to the committee by an order of the House. The 
committee have ascertained from Cornish engineers of the 
Teputation the prices of the steam engines and pumps which would 
be required to raise various quantities of sewage to stated heights. 
Mr. Ba Une well-known water engineer, was examined as 
the prices of the maias and pipes which would be 
conveyance and distributien of sewage over land, and the estimated 
cost of laying them down ana jointing ‘them. The committee has 
come to the conclusion that it is not only possible to utilise the 
sewage of towns, by co: it in a \quid state through mains 
and pipes to the country, t that such an undertaking may be made 
to result in pecuniary benefit to the ratepayers of the towns whose 
sewage is thus utilised. That benefit may, in a few years, be greatly 
increased , for the amount of artificial manures is even atpras3nt¢ 
insufficient, and the sources whence some of the most important are 
obtained will in a few years be exhausted. Other means of ferti« 

ising land must, therefore, be resorted to. 

“The committee, having examined the chairman and engineer of 
the Metropolitan Board of Works, are of opinion that more might 
have been done by that Board towards the profitable use of the 
sewage of London; and that the completion of the outfall sewer 
of the metropolis ought, at the earliest possible moment, to 
followed by the adoption of a system which may convert that sew: 
from a nuisance into a permanent and increasing source of agricul- 
tural fertility. 

“Even if a paw benefit were not to be secured, yet such a 


consideration d not deter local authorities from taking such 
steps as are possible to free rivers from pollution. 
“ The committee examined several witnesses the pollu- 


tion of the rivers and streams of the country. There can be no 
doubt as to the injury which results from the practice of conducting 
sewage and other refuse matters into the rivers, whence numerous 
towns, villages, and country populations derive their water supply 
It is imperatively penn ty at such a practice should be discon- 
tinued. No efficient artificial method bas been discovered to purify, 
for drinking and culinary purposes, water which has been once in- 
fected by town sewage. By no known mechanical or chemical means 
can such water be more ially cleansed ; it is always liabie 
to putrify again. Processes of filtering and deodorisation cannot, 
therefore, be relied upon to do more than mitigate the evil. Water 
which appears perfectly pure to the eye is sufficient, under certain 
conditions, to breed serious epidemics in the population which drinks 
it. Soils, however, and the roots of growing plants, have a great 
and rapid power of abstracting impurities from sewage water, and 
rendering it again innocuous, and free from contamination. Mr. 
Ffennell, the chief inspector of stated in his evidence that 
sewage water in a putrifying state is destructive to fish. A consi- 
derable i in the t of food for the people, and of revenue 
to the owners of rivers would, therefore, result from purifying the 
rivers of the United Kingdom, which are now contaminated by 
sewage and other matters. 

“If the sewage of towns is no longer to flow into river, the only 
alternative which remains is to dispose of it on the land. 

“It has been decided that it is a nuisance at common law to dis- 
charge any sewage into a river. Yet the law is, nevertheless, 
inoperative, for want of powers to remove the nuisance. 

“Until within the last thirty years if’ has been the custom to 
utilise all the nightsoil and other refuse on the land. Great obstruc- 
tions used to be thrown in the way of making house drains which 
should empty themselves imto the street sewer. The use of the 
latter was confined to the conveyance of the surface waters of the 
town. There was a service of scavengers, whose duty it was to 
remove excrementitious matters in their carts; and it was the office 
of the mayors of towns to take care that rivers, streams, and ponds 
were kept free from all noxious or filthy substances. But when the 
modern water-closets came into vogue, and the practice was intro- 
duced of flushing house drains inte the sewers, then the diluted 
pightsoil first began to find its way into rivers. Yet the removal of 
house refuse to the land weuld now be much easier and cheaper than 
it was formerly, because carriage by suspension in a liquid is the 


cheapest mode of er 

“In many towns of Lancashire there are to this day numerous 
cesspits. This is the case with Manchester, where the local authori- 
ties expend about £20,000 a year for emptying them, and then 
removing the contents to the land, and receive back 50 per cent. by 
the sale of the material. A system of sewerage, and the necessary 
works to remove ail the refuse in a liquid state to the adjacent fields, 
would, in Mr. Rawlinson’s opinion, cause a saving to the town. 

“The Commissioners of Sewers and the of Health took no 
steps to prevent the introduction of the practice of flushing the refuse 
of | wed into the street sewers, and thence into the rivers. For 
they were of opinion that no time should be lost in freeing habita- 
tions from infection of putrifying substances; and 
assumed that when this more pressing object had been accomplished 
the law would be again respected, and measures would be taken to 
free the rivers and restore the refuse once more to the land. 

* Dwelling-houses in the metropolis and many parts of England 
have already been freed, which has caused the increased pollution of 
rivers. This latter evil is becoming worse every year in proportion 
to the adoption of a better water supply, of a more perfect system of 
house drainage, and the increase of the population. 

« Dr. Acland and other witnesses believe that rivers can be effec- 
tually freed from pollution only by extending the Local Government 
Act to entire watersheds; or, rather, by establishing boards some- 
what similar to the present local boards of towns, which should 
extend over the whole area of each catchment basin, instead of being 
restricted to the precincts of each town. ‘These watershed or catch- 
ment boards should, in the opinion of those witnesses, have all the 
powers for this pu which are now enjoyed by the local boards of 
towns: and should be under the direct authority apd 
supervision of Home ce. They, furthermore, hold tbat it 
should be the duty of the Secretary to see that the lew, as to 
the pollution of streams, is strictly boards. 

“The secretary of the local-government office, » Y 
Rawlinson, the inspecting engineer, while concurrizg in the necessity 
of appointing a board for each catchment basin, gave a decided 
opinion that the duty of the watershed bosrd should be merely to 
supervise the action of the local boards within their district, and 
enforce an obedience to’ the law in causing them to desist from pol- 
luting the streams, but that the necessary works should be carried 
out by the local boards alone. 4 d 
“The committee recommend that the important object of com- 
pletely freeing the entire basins of rivers from pollution should be 

ble by “general enactment, enabling the 
inhabitants of such entire district» to adopt some controlling power 
for that purpose; but it should include a provision for compelling 
local boards to render the sewage of their districts innocuous 
application to the laad for agricultural purposes. The case of the 
valley of the Thames*(where the purification of the river, which has 
been sought by the expenditure of enormous sums, is to a conside~ 
rable extent coun’ by the c 0 f 
from towns higher up the stream) requires special and immediate 
attention. 4 , 

“ Before concluding the inquiry the committee received some 
evidence with regard to the measures now ony aes mac the 
M itan Board of Works for —* sewage the 
metropolis. This inquiry the committee ve been unable to 
complete.” 
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BRAZILIAN RAILWAY INTELLIGENCE. 
(From a Trusses’ Correspondent.) 
Santos, Brazil, July 30. 
Catuxp by my duties the other day to this small but active seaport 


I was fortunate in peving the opportunity of seeing the first experi- 
’ daring scheme to lift a railway over the 


ments in Mr. Brunlees 
Serra do Mar, which at this part of Brazil separates the sea- 
from the interior of the country. Tbe San Paulo Railway, a 


line in thé hands ‘ nglish capitalists and English runs 
from ook of into the country to the village of Jundiahy, 
a distance of 88 miles, touching on its course the capital city of San 
Paulo. bt miles from Santos commences the vast mountain 
chain which runs thecoast for hundreds of miles, and is known 
as the Serra do Mar. It seems to assume its dest proportions 
at the only point where the province of San Paulo caa be entered 
from the ses, and it is at this point that science has been called upon 
to with the tremendous difficulty of crossing the dividing 
@ railway which attains in the course of five miles of moun- 
‘ an elevation of 2,600ft. ‘he conquest of this enormous 
difficulty by the skill of the eagineer opens up the most important 
of Brazil to easy access from without, and will give a rapid 
and cheap means of exit to the boundless products of a coffee- 
growing country, fertile beyond example. These facts give a 
mportance to the railway and its wonderful passage over 
the Co In the province, the undertaking is a most en- 
grossing topic, and the Imperial Government of Brazil pledged to a 
tee of seven per cent. on the capital outlay, watches with 
interest these important works as they approach completion, an 
event now happily not far distant. 

It was notified in Santos that his Excellency the President of the 

rovince had received Imperial commands to visit the works on the 
neline over the Serra, about which scientific speculation had been 
s0 active, in order to observe and report to the Government as to 
the experiments about to be made for ascending the first “ lift” by 
motive power. The town became very animated, and on the morn- 
ing when the ascent was to be made the President and bis staff were 
joined by about’800 inhabitants of the place, and were received at 
the station by the chief resident engineer and the company’s agent, 
and conveyed by'train to the foot of the Cordelheira. From Santos 
to the commentement of the ascent the railway runs over a swampy 
country, wret¢hedly rotten, and reeking with miasma, till, crossing 
the Cutatao rivér, eight miles from the sea, it approaches i} a woody 
defile in the rocks, the gorge up which it has to climb, till 2,600ft. 
above, it out through an opening in the heights on to the 
“cam over which it runs on into the interior of the province. 
it is this enormous ascent which gives to the undertaking its em- 
phatic character. Passing the Mugy river, and at each step be- 
coming more and more confined, the black defiant ravine is 
suggestive of anything rather than an outlet for a railway course, 
which goes winding and ascending, eee | mountain torrents, 
leaping gloomy chasms, cutting through solid rocks, still working 
upw till at length, after five miles of such Titanic effort, it passes 
out on to the “ open.” 

Your readers will gather from this some idea of this daring 
scheme—so daring, indeed, and so hopeless has it looked, as to be 
laughed at and voted a thing among engineering impossibilities. The 
Brazilian not the constancy of human effort tearing a 
railway from the sides of the rocks and carrying it away up into 
the clouds. The thing has, however, been done, and hence the 
interest shown by the good folks of Santos, who were naturally 
enough curious to accompany the President to the slopes of the 
Serra that they might see the process by which henceforth they are 
to be carried over the Cordelheira into the smiling province 
beyond. Permit me to explain briefly how this transit is to be 
accomplished. 

The entire ascent is divided into four “lifts,” or inclines, of a 
mile and a quarter each, running at a gradient of Lin 10. A level 
platform or “‘bankhead” marks the summit of each incline, and at 
the upper end of the platform is a stationary engine. This engine 
has double cylinders of 26iv. diameter, with a 5ft. stroke, and has 
been calculated to haul up fifty tons at the rate of ten miles per hour. 
Five boilers of the Cornish description are place with each engine. 
On the upper balf of each incline there is a double line of rails, 
with arrang ts for passing places on the middle of each of these 
“lifts.” A single line of rails then runs on from the centre to the 
foot of each of the four divisions into which the ascent is divided. 
A steel wire rope, ijin. diameter, is made for pulling up the ascend- 
ing trains. This rope, tested to a weight far exceeding the 
requirements that will be made upon it, passes over friction 
wheels, and is attached to the fly-wheel shaft. The inclines are 
therefore partially self-acting, at the same time passing one train 
down to the foot of the Serra, and drawing up another to the higher 
levels on its way out to the province beyond. 

The above description of une of these inclines will serve for the 
whole. The mechanical contrivance is in each case substantialiy 
the same, and the nature of the steep over which the line passes 
varies very little. Everywhere a wild, defiant, frowning majesty 
marks the scenery through which these wonderful inclines wind 
their serpentine way. On the third division, however, there is a 
ravine more gloomy than any other. This ‘‘ Bocca do Inferno,” for 
so it is called, is 900ft. in span on the level of the railway, and is 
crossed by a viaduct, resting upon clusters of iron columns, which 
spring up from enormous stone piers 200[t. below the centre of the 
line which passes over them. ‘The ‘* Bocca do Inferno” is now 
alive with human activity which loads the air with music ; men are 
swarming in the clefts of the rocks at every available point, and 
great efforts are being made to connect the two sides of the ravine, 
so that trains may pass over it, and the whole ascent may be made 
ready for the public. The completion of the four divisions of the 
incline is therefure not very far distant. The first division is in 
operation, and it was to wituess the inaugural experiments that the 
Brazilian Government had commanded the presence of the President 
and his official staff on the day when I passed, by permission, over 
the inclines with the rest of the company. 

Passing over the Mugy river and reaching the foot of tho Serra, 
there wasa little delay while the locomotive was uncoupled, and the 
train was attached to the rope by which we were to be hauled up 
into the cloudy levels above us. You can well imagine the restless 
curiosity of the company, and the desire manifest on all hands to 
know about the process goiug on around us. When information 
can be had by asking for, the Brazilian commences the pursuit of 
knowledge with a very becoming zest, and here the company’s 
agents, the contractors, and all the officials showed a ready willing- 
ness to weet their friends half way. Soon, however, the train was 
gvt into motion, and by slow, hesitating paces we commenced our 
ascent, Presently the speed improved and the motion became 
smovther, and in eight minutes we were on the level platform which 
forms the “ bankhead ” of the first lift of the inclines, having passed 
at the centre point the down train, which was ranning on tw the 
level below. Once or twice on our ascent the train came to a stand- 
still, aud the ascending and decending carriages were suspended and 
held fast midway on their courses by way of demonstrating the 
absolute safety and control in which all the operations were held 
by those who had charge of the machinery on the levels above us. 

Arriving at the summit, the President proveeded to examine in a 
very minute manner the machinery and all the details by which the 
inclines will have to be worked, taking note of the accommodation 
for receiving and despatch ding and d ding trains, 
and making searching inquiries into the bearings of ali he saw 
passing before him. ‘he entire party seemed to participate in this 
desire to know as much as possible, and officials everywhere were 
fully employed in meeting the demands made upon them. ‘The 
ascent bad been in the highest degree satisfactory, and at the conclu- 
sion of the trials and examinations made by the President, his Ex- 
cellency expressed his sincere pleasure at what he bad seen, and his 
conviction that an immense, almost an insuperable difficulty had been 
completely vanquished by the daring skill and persistent efforts of en- 
gineering science. In the evening the party returned to Santos, aud 
seemed ina very emphatic spirit to endorse the opinion of the President 











as to the results of the experiments they had witnessed on the Cor- 
delheira. Some eighteen months will yet be required, however, to 
complete the line on its eutire length of. 88 miles to Jundiaby. In 
the meantime, its immediate extention to the city of Campinas is 
occupying the attention of the province, and, as I am told, under 
the consideration of the Im Government—Mr. Brunlees, the 
chief engineer, having sheen submitted plans for the inspection of 
competent authority. Campinas is the legitimate terminus of this 
line. “ Jundiahy is but a small and unimportant village, while Cam- 
sa is the centre of the finest coffee-producing district in Brazil. 

e importance, therefore, of this city as @ terminus is evident, and 
indeed till it has been reached, shareholders Will not know the value 
of their investments, and managers not have sounded the 
resources of the coun into which the line runs. Meanwhile in 
Europe the success of the engineer in his attempt to cross the Serra 
do Mar, will be read with satisfaction, as a conquest won by science 
in a district yet new to commercial en! 





THE NEW METROPOLITAN RAILWAYS. 


Tue worst of all misfortunes, les malheurs des malheurs, says a 
French proverb, are those which never happen. The disasters 
which are conjured up by the imagination, and of which we live in 
an agony of apprehension, seldom come to pass, at least in the 
degree anticipated. When once we give the rein to our fancy in 
this respect the reality is never so terrible as the visionary evils 
which we picture to ouselves as destined to befal us. Nobody 
can have forgotten the panic which disturbed the inhabitants of 
the metropolis towards the close of the last and the beginning 
of the present year. The luxurious citizens of Constantinople, 
when they heard that Attila and his fierce Huns were sweeping 
down upon them along a path lit by flaming towns—the 
Romans, when the tremendous blare of the Gothic trumpet 
woke them with the news that Alaric was at their gates, could 
hardly have been subject to a greater terror than sgized the 
Londoners when they learned that a host of railway contractors 
was about to storm the capital. A mother cau see beauties in her 
child which are invisible to others, discovering that a squint gives 
expression to the face, and that a shock head of fiery hair is soothing 
to the eye ; and so the citizens of the big Babel may be pardoned 
if, led by faith and not by sight, they believe their vast “ province 
covered with houses” is full of charms to which the intelligent 
foreigner is sadly blind. They were desolated by the idea that the 
stately avenue of Bishopsgate-street, the pleasing perspective of 
Whitechapel-road, and many other gracefal thoroughfares, would 
be disfigured by girders and embankments. They trembled for the 
safety of Temple Bar, and dreamed that they might wake some 
morning to find thatthe Monument no longer lifted its tall head and 
lied, that the perfumed tide of the Fleet Ditch had been diverted, 
and that the pellucid waters of the Thames were hidden from view 
beneath a continuous series of railway bridges. With locomotives 
dashing through, under, or over every street, shaking the founda- 
tions, biindivg the inhabitants with smoke, and deafening them with 
noise, London would cease to be a fit habitation for human beings, 
and everybody would have to live out of town. It was an awful 
prospect, and many an old lady lost the flavour of her best Bohea as 
she thought of the doom of the great city. 

Such was the apprehension. What is the reality? London is to 
be provided with a network of railways, which will greatly relieve 
its over-crowded thoroughfares, which will facilitate the transaction 
of business and the intercourse of life, and which, at the same time, 
will leave the “ amenity ” of the metropolis just where itis. Temple 
Bar and the Monument aro to stand unscathed; the Thames may 
still abundantly be seen and sniffed, and while a fine new street is 
to be opened up, no road of any consequence will be practically 
obstructed. This result is due, in some degree, to the action of 
Parliament. The committees cf the two Houses have proved a useful 
sieve, straining off the good from the bad projects—the urgent ones 
from those that can wait. Fifty-three separate bills for metropolitan 
lines, with plans, were deposited in the Private Bill Office, but of 
these only twenty-seven have survived the Parliamentary ordeal. 
The following is a list of the schemes which were sanctioned last 
session, with the names of the engineers :— 

Crystal Palace and South London Junction—Fred. T. Turner. 

Edgeware, Highgate, and London (Branch to Alexandra Park, &.)— 
John Fowler, Walter J. Brydone. 

Finchley, Willesden, and Acton—Robert Sinclair. 

Great tern (Highbeach Branch)—Robert Sinclair. 

Great Eastern (J unction)— Robert Siuclair. 

Great Eastern (Mctropolitan Statin and Railways)—Robert Sinclair. 

Great Northern (No. 1)—Richurd Johnson. 

London and Blackwall ( Exte:sions, &c.) ~ George Berkeley. 

London and North-West: rn (Additional Powers)—William Baker. 

London and South-Western (Additional Works —W. R. Galbrai.h. 

London and South-Western (Kensington, Hammersmith, and Richmond) 
—W. R. Galbraith. 

London, Brighton, and South Coast (Additional Powers)—G. P. Bidder, 
R. J. Hood, F, D, Banister. 

London, Brighton, and South Coast (New Lines in Battersea)—Sir C, Fox, 
Hamilton H. Fulton. 

London, Chatham, and Dover (New Lines, &c.)}—Sir C. Fox, Fred. F. T. 
Turner, Joseph Cubii 

Metropolit .n (Additional Powers)—John Fowler. 

Metropolitan (Extension to Trini y-square, Tower-hil!)—John Fowler. 

Metr.politan (Notting-hill and Brompton extension)—John Fowler. 

Metropolitan aud St. John’s-wood—John Fowler and I’. M. Johnson. 

Metropolitan District John Fowler, T. M. John- 

Consolidated. son 

Metropolitan Grand Union \ Thomas Bduch. 
un (New Lines and Additional Powers)—W. H. Barlow, Charles 

ldcell. 

Midiand (St. Pancras Branch)—W. H. Barlow, Charles Liddell, 

> orth and South-Western Junction—Georze Berkeley. 

North London (Advitional Powers,;—William Baker. 

Nor h-Western and Charing-cross—Ordish and Le Feuvre. 

Tooting, Merton, and Wimb:edon Extension —W. Jacomb. 

‘otcenbam and Hampstead Junction—McLean and stileman. 

‘Lhe railway system represented oy these schemes is very clearly 
shown in a map just published by Stanford, of Charing-cross, and 
they will be seen, in conjunction with those alrea2y sanctioned, sub- 
stantially to fulfil, except in one particular, tle recommendations of 
the Lords’ Committee of 1863, and of the joint committee appointed 
at the commencement of the late session ‘I'tat exception is the 
formation of a line of railway on the easier side of the metropolis, 
connecting the railways uorth and south of the Thames, which may 
well be postponed for some time to come, considering the accommo- 
dation which is already or is alout to be provided. Eleven new 
bridges across the river were projected, vut only one has been 
approved, and it is quite out of the town, being situated in the 
neighbourhood of Kew. The only new terminus authorised is 
that of the Great Eastern, at Finsbury-circus; but the Midland and 
Great Northern get access by new bdrauches to the Metropolitan 
and thence to the heart of London, while the North-Western 
aud Charing-cross line connects the North-W-stern with the 
large depot at the latter spot. The Great Western is, as our readers 
are aware, already in direct communication with the Metropolitan. 
Thus we have in the central part of the metropolis four great termini, 
to one or other—or, in some cases, more than one—of which ali the 
railways have access: Charing Cross, Cannon-street, Liverpool- 
street, and Finsbury-circus, ‘The next thing required is to connect 
the various systems; and this is accomplished by the following 
lines: Metropolitan (Extension to Trinity-square), Metropolitan 
District and Grand Union, Metropolitan (Notting-hill and Brompton 
Extension), and a short line sanctioned by the Additional Powers 
Bill of the same company. ‘These lines form a continuous railway, 
whicb, starting from Moorfields (Fore-street), runs eastward 
towards the Minories, where, curving round, it proceeds by 
Trinity-square, Eastcheap, Cannon-street to the Thames Embank- 
ment, which it traverses as far as Westminster Bridge. Thence 
its course lies by the north side of the Abbey, Victoria-street, close to 
Victoria Station, Sloane-square, and South Kensington to Notting- 
hill, where it ah ee more to ten ig bag 2 to - at — 
street, Edgware-r present line o: tan, Ww. 
completes the circuit back again to Moorfields. This inner circle 





is connected by a branch with an outer circle, of which the West 
London Junctior forms an important part. The importance of this 
series of communications can hardly be ove The Great 
Western and Great Eastern are directly united, and so are the 
North-Western and South-Eastern, the Great Northern, and the 
London, Chatham, and Dover. The Midland, also, has access to 
the last-named comprehensive system, and by means of the Metro- 
litan toth the Midland and Great Northern can get to the 
uth-Eastern at Cannon-stroet. The Metropolitan and St. Johu’s- 
wood line runs between the Finchley-road station of the Hamp- 
stead and City Junction and the Baker-street station of the Metro- 
polita: ; while the Finchley Willesden, and Acton connecis the 
new Midland with the Great Western and South Western. The 
Great Eastern, having got admission to the interior of the metro- 
polis, is laying itself out largely for suburban traffic, to accom- 
modate which it has obtaine wers for a line ranniug from 
Liverpool-street parallel with the present main line as far as 
Cambridge-road, then, turning due north, to Hackney, where it 
branches intv two parts, one passing by Stamford-hill to Totten- 
ham and Epping, and the other going through Clapton to Wal- 
thamstow, where it meets another branch from a little above 
Stratford, and the two run north in one line to Woodford. A short 
link places the Alexandra Park in connection with the Edgware, 
Highgate, and London Railway. 
ioming to the Surrey side of London we find that the South- 
Western, which will obtain access to the City side of the river by 
the aid of the South-Eastern Extension to Cannon-street, is placing 
its Richmond and Windsor line in connection with the North- 
Western and West London Junction by a Kensington, Ham- 
mersmith, and Richmond branch; and, by a little deviation 
with the new Battersea rails of the London and Brighton, and 
the London, Chatham, and Dover. The London and Brighton 
have received sanction for a continuation of their Peckham Exten- 
sion across Grove Park—and that interesting road, which one 
can call either Cut-throat-alley or Love-lane, according to one’s taste 
or feelings. for it rejoices in both names—to Dulwich aud the Nor- 
wood part o' its system. The London, Chatham, and Dover, are also 
going to h ve a little offshoot in the same dixection. By this means 
these two railways will communicate with an odd-looking line, like 
a noose, called the Tooting, Wimbledon, and Merton A teesten, 
which, on the west, has also a connection with the South-Western. 
Several short branches servo to form a union between the North 
Kent and the Crystal Palace and South London Railway. 

In this network of lines there are to be found the materials for a 
grand continuous system of metropolitan communications, but it is, 
perhaps, needless to say that the public must not suppose that they 
can book from anywhere to anywhere just yet. A great many little 
links mu-t be established, the system of through-bookixg will have 
to be largely developed not to say revolutionised, and a better under- 
staading will have to be created amongst the various companies before 
the full use of these lines can be obtained. Meanwhile there is no 
doubt that they will not only afford valuable accommodation to the 
inhab tauts of London, but prove very remunerative to the com- 
panies, several of whom have languished through the want of ready 
access to the busy parts of the metropolis.—Ratlway News. 





BLASTING, 


Waits edifices are reared up, breakwaters, harbours, or docks 
constructed, churches, palaces, or houses built, so long will stone be 
absolutely necessary to the engineer and the architect. The very 
obduracy, however, which imparts a peculiar constructive value to 
this material, also throws peculiar difficulties in the way of its 
obtention. Rock, while lodged in its primeval bed, is practically 
valueless, unless, indeed, when it may chance to serve the purpose 
of the best of all foundations. Yet to rend it from this bed, hew it 
roughly into shape, and finally convert it into such forms as will 
enable it to serve the exact object of the builder, require at once a 
large amount of special skill, and an accurate knowledge of particular 
appliances and means of working, which elevate the quarryman and 
the stonecutter’s trade into something very nearly approaching the 
level of a science, Take, for example, the present operations in the 
Mont Cenis-Tunnel. The work, after all, is as similar as possible, 
in its nature, to that which may be seen at any time in ordinary 
quarries. It consists simply in the breaking down of large masses 
from a face of rock by the aid of gunpowder. Yet it is to the last 
degree unlikely that science ever before lent her aid so thoroughly 
to a simple operation known and practised fot much more than a 
century. Almost caily, too, novel and, in some instances, highly 
ingenious machinery is introduced for cutting, boring, dressing, and 
manipulating stone in every conceivable fashion. The mechanical 
art of working in stone, therefore, on the most improved principles, 
is a subject well worth a little consideration at our hands. But, in 
order to begin at the beginning, we shall confine ourselves for the 
present to the primary means by which stone is obtained from its 
natural bed. 

When gunpowder was first applied in a quarry, it is not easy to 
say. Buret states that the art of blasting rocks dates back to the 

ear 1632, but it is extremely probable that gunpowder must have 
en used in certain siege operations, which are in some respects 
analogous, for many years before that date. With the artas it was, 
however, we have just now very little to do, For a considerable 
period it was practised rudely, without any attempt being made to 
reduce it to shape, or to deduce rules from existing which would 
serve as useful precedents and guides in future practice. The credit 
of first raising the art to something like the level of a scieuce is, in 
a great measure, due to Major-General Sir John Burgoyne. ‘lis 
extensive experience, principally gained in the maguificent granite 
quarries at Kingstown, during the first years of the formation of the 
pier at that port, enabled him to draw up certain rules, the accuracy 
of which bas seldom been disputed. In some sense following him, 
engineers, both on the Continent and in America, bave striven still 
further to develope the art, by the introduction of peculiar systems 
of operating, chiefly with the desire to render blasting operations 
more economical. Fortunately, or unfortunately, the best qualities 
of stone are almost invariably those which lie nearest to the centre 
of the original mass, and furthest removed fror all cracks, shakes, 
or fissures. Therefore thoy are the bardest to get at, and, in parti- 
cular cases, it demands a great deal of judgment so to run a line of 
blasts that a given mass may be thrown down unshattered, Again, 
in the construction of sea walls it is well that the stone should be 
obtained in the largest practicable blocks, and, in such cases, it is of 
course found desirable to employ a few large, rather than a number 
of smaller blasts. The work then partakes largely of the character 
of the mines driven by military engiveers, and very large sums are 
sometimes expended on a single operation of the kind, 

As a general rule about one-hall the labour of working a quarry 
is incurred in sinking holes. Where the rock is very hard yet more: 
will be necessary ; where very soft, something less may suffice. In 
any case, however, this work is sufficiently ex pensive to render it very 
desirable that some meaus might be introduced, either of supersed- 
ing hand labour, or of making each hole so efficient that the total 
number of blasts required each day might be materially reduced, 
W here operations are skilfully conducted, a great deal is sometimes _ 
effected iu this way by judiciously selecting the localities in which 
the blasts are driven. The face of a cliff or rock may thus be su 
worked that salient points will always have existence, and as these 
are removed others will present themselves. Unskilful overscers 
suffer the whole rock to come to an even face, and once this occurs, 
a great deal of expense is usually incurred before the pay! can be 
brought into proper working order again. A great of course 
depends on the — of the stone, and aspecial practical knowledge 
of the peculiarities of clevage in each bio ser | is very desirable—in 
fact, without it, it is very difficult to work to advantage. Tho 
utmost benefit, however, which can be realised from mere position 
is soon reached, and at best it can only redace the total number of 
holes to be bored by an uncertain moderate percentage. The cost 
of each hole may bly be actually augmented, because the 
locality which may suitable for ne ee eee 
may be at the same time of all others the most unsuitable for driving 
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a hole. Whether hand labour will ever be superseded to a con- 
siderable extent or not is a doubtful point. The first cost of 
machinery is a great bar to its use; the real desideratum appears to 
be something which would take the place of the strikers, and would be 
capable of working at the least moderate atigles with tbe perpendicu- 
lar. In China vertical holes for blasting operations are bored very 
rapidly by means of thé “churn jumper,” put in motion by a rope 
coiled once round a windlass, turned constantly in one direction by 
a couple of men; a third holds the end of the rope, the opposite ex~ 
tremity of which is affixed to the top of the jumper. By drawing 
this rope tight, sufficient friction is established between it and the 
roll of the windlass to raise the boring tool, while the moment it is 
slackencd the coil slips on the barrel and suffers the tool to descend, 
the twisting and untwisting of the rope giving a sufficient amount 
of rotation to the jumper during the entire operation. The principle 
is by no means bad: it has been extensively applied to the boring 
of artesian wells, and it has also been used with advantage in the 
construction of more than one British line of railway, and might 
possibly be so modified by the substitution of a —_— of compressed 
air for the action of gravity that the machines could be worked on 
the vertical face of the cliff with advantage. 

The actual cost of boring depends mainly on two conditions—the 
first is the hardness of the individual rock o upon ; the second 
is the diameter of the holes. It is obvious that, although the first 
condition may, in a great degree, determine the relative expense of 
working any two quarries, it can scarcely affect the expenditure in 
isolated instauces. But as the diameters of the holes in any single 
quarry are larger or smaller, their number and depth remaining 
constant, so will the expense incurred in sinking them be greater or 
smaller; therefore it is of importance that the dimensions of the 
holes should in all cases be kept to the lowest limit commeusurate 
with the attainment of the required ends. Unfortunately small holes 
are very ineffective. The quantity of powder which they will con- 
tain in a given depth varies nearly as the square of their diameters, 
aud, conscquently, heavy charges leave insufficient space for 
tamping material ; and on the tamping the success of each blast 
absolutely depends. Thus four ounces of apy will fill only 2in. 
of a 1-in. hole, and if we suppose the hole to be 2ft. deep, it will 
consequently occupy but one-twelfth of the whole depth, leaving 
1ft. 10in, space for tamping ; while a charge of thirteen ounces 
would occupy more than six inches, leaving but 2ft. 6in. of tamping 
to resist the greatly increased force of the Jarger charge. If the 
hole is made greater in diameter, not only do we find that the whole 
cost of siuking is considerably increased, but ti.at the area of the 
end of the plug of tamping is also increased in the ratio of the square 
of that diameter, and it is, therefore, more likely to be blown out. 
‘The only method by which small holes can be usefully made to carry 
large charges is involved in providing a chamber at their inner 
termination, capable of holding as great a charge as may be neces- 
sary. As no tool or other meckualeal appliance can be used to form 
such a chamber, recourse must be had to chemical means, and these 
have been, in many instances, employed with perfect success. ‘The 
first to which we shall refer is the acid process, first used, we be- 
lieve, at Marseilles. The rocks are calcareous, and some years ago 
the system adopted was as follows :—The rock was pierced in the 
usual way with 2jin. jumpers; a copper pipe was then introduced 
nearly the siz» of the bore. The open lower end was pressed firmly 
down on the bottom of the hole, and the opening between the pipe 
and the hole, at the upper end, mado tight with a strong clay lute, 
Through the copper pipe was introduced a leaden pipe of about jin. 
bore, fitted with a funnel at the upper end; this reached to within 
about lin. of the bottom, and a collar of hemp was provided at the 
upper end which made the space between the two tubes nearly or 
quite air tight. Dilute nitric acid was then poured down the leaden 
pipe, and, «cting on the rock, preduced effervescence. At the end 
of a few minutes the uncombined acid and the products of the chemi- 
cal action rose to the top in the space between the tubes, and over- 
flowed from a small brauch pipe fitted to the copper tube, by which 
it was collected in suitable vessels, General Burgoyne states that a 
cavity capable of holding about fifty pounds of powder was thus 
formed iu four hours. The results obtained were very favou-able; 
but we imagine there must have been considerable wear and tear iu 
the copper tubes, the material being wholly unsuitable for the work. 
This is, however, a mere matter of detail, easily rectified where 
wrong. Almost precisely the same device was patented bere in 
1845 by a Baron de Liébhaber, of Paris, the enly difference being in 
the use of muriatic acid instead of nitric acid. 

Mr. Stickney, an American, invented a scheme some years since 
which has been adopted in the States in several quarries with great 
success. It is more applicable to large than to small blasts, as it can 
seldom be resorted to with advantage when the holes are less than 
3in, in diameter, When the hole bas been driven in the ordinary 
way to the required depth, say 8ft. or 10ft., it is filled to a depth of a 
foot or more with fragments of the best hard wood charcoal. A pair 
of smith’s bellows are provided and fitted in a suitable portable 
frame. From the nozzle of these bellows a piece of ordinary gas 
pipe, terminating in a platinum tuyere about 12in. long, is let down 
the hole. The charcoal is ignited by a red hot iron rod thrust down 
to it, and the bellows are then urged for such a period as may be 
deemed requisite, fresh charcoal being supplied from time to time. 
The intensity of the heat produced is such that granite rocks melt 
down in a kind of slag, expelled in drops in great part by the blast. 
Silicious rocks will not melt, of course, but they crumble intosand. 
either blown out during the process or else easily scraped out sub- 
sequently. When the action of the blast has been continued for a 
sufficient time, the air-pipes are withdrawn, and a bucket of cold 
water thrown into the cavity. The sudden chill usually causes 
large flakes to scale off, which are easily withdrawn, and in a few 
honrs, when everything is cool, the powder can be inserted, and the 
whole tamped and fired in the ordinary way. A platinum tuyere is 
absolutely necessary, as iron pipes are melted down in a very short 
time.— Building News. 





Printing witout Inx.—M. Leboyer, a printer of Riom, in the 
Puy de Dome, has recently patented a new system of printing, in 
which the printing ink is replaced by black paper, prepared with 
glycerine and lampblack. The carbonised paper is extended over 
two cylinders, and is shifted at each impression so that the pressure 
of the types may not fall too often on the same parts. The black 
paper remains always slightly moist, and may be used two, three, 
or more times. ‘he couvenience of such a system, provided the 
result be satisfactory, is self-evident, and it is quite possible that it 
may be applicable for address cards—to which M. Leboyer has 
a applied it—and to some other applications of the same 
kind, Whether it van ever supersede ink for general purposes is a 
more difficult question to resolve. 

West Cornwat, Rawway.—The engineer, Mr. R. P. Brereton, 
reports :—The works upon the railway are in good condition, and 
the permanent way continues in good working order, but many of 
the Barlow rails require to be replaced. The roof of the goods 
shed at Penzance station has been repaired. A new siding has 
been laid to the west side of the pier road, where a platform with a 
five-ton crane has been erected. The revewal of some of the timbers 
of the Penzance viaduct is in progress, and nearly completed. A 
secou! siding has been laid on the north side of the Marazion 
station, ‘The whole of the dwarf stone piers required atthe Hayle 
viaduct have been completed. At the Hayle station the extension 
of passenger aud goods siding are iu progress. At the Angarrack 
viaduct several of the piers are being replaced with masonry. At 
Penpons viaduct dwart piers of masonry have been built. 180ft, 
of the west end are being replaced with embankment. The ticket 
office at the Camborne station has been enlarged. The first-class 
waiting-room at Redruth has been repaired and enlarged. A tive- 
ton crane has Leen erected on the quay at Newham, and a new ore 
hutch has been built, The re-laying of the main line with dopble- 
headed rails on broad gauge cross sleepers is in progress, and oP 
wards of two miles completed. Three miles of additional rails, 
sleepers, and peymepent way fittings are in course of preparation, 
The putting up of stone fencing hag been continued, nearly ton miles 
poling “ow erected,” ; 





VANDERFEESTEN’S MODE OF HEATING, EVAPORATING & DISTILLING. 
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Tus invention, by Jean Michel Vanderfeesten, of Brussels, 
relates to apparatus for heating, boiling, evaporating, and distilling, 
whether performed in vacuo or otherwise,and whether for the 
manufacture of sugar, or for other purposes. 

Fig. 1 is a front view of an apparatus constructed according to 
this invention ; Fig. 2 is a back view; Fig. 3, vertical longitudinal 
section; Fig. 4, transverse vertical section on the line I, J, of 

‘ig. 3. 

A'isa boiler or receiver, in which are a number of coils B'; 
these coils, instead of forming a single wormor coil rising in curved 
spirals as is usual, consist of a number of separate straight coils, as 
shown, that is, each coil consists of a certain number of straight or 
rectilineal horizontal pipes (of circular or other transverse section) 
connected by curved junctions. The coils are arranged side 
by side ; they are not fixtures, but can be removed from the re- 
ceiver and replaced therein through openings in the front of the 
receiver oe | by doors or plates G!, G!, secured by bolts and nuts. 
D', E', are horizontal pipes or passages cast on the outside of the 
receiver A!, and common to all the coils, The pipe D', which com- 
municates with a steam boiler, is for admitting steam to the coil, 
and the pipe E! is for drawing off the waters of condensation there- 
from. When the coils are placed in the receiver their ends are 
caused to project through the back into the pipes D', E'; those 
ends are closed, but they communicate with the pipes D', E', through 
lateral openings 6. gq, g, are flanges on the coils ; p, p, are solid 
shanks fixed to or formed on the ends of the coils B', and passing 
through orifices in the passages D!, E', and they are tapped on their 
outer ends to receive nuts H, H', by means of which and of the 
flanges q, the coils are tightened against the back end of the re- 
ceiver. 1,7, are washers; F! is the outlet, and S inlet or feed pipe 
for the matters treated in the receiver; they are furnished with 
stop-cocks f. m,m, shown on a larger scale in longitudinal section, 
Fig. 5, and transverse section, Fig. 6, are rods extending across the 
receiver A' and resting on forked brackets n fixed to its sides; ¢, ¢, 
are rollers or short hollow cylinders so fitted on the rods m as to turn 
freely thereon. On these rollers and rods the coils B! rest, whereby 
their withdrawal is facilitated, and as each coil rests on its own rol- 
lers, any one coil may be readily withdrawn without disturbing the 
others. The coils being fitted as described, have room or play for 
expansion, and hence liability to burst under the pressure of the 
steam is diminished or obviated. 

The only mode of cleansing the ordinary fixed spiral worm is by 
injecting cleansing material into the boiler or receiver, whence certain 


disadvantages result ; whereas, according to this invention, when | 


the coils have to be cleansed, the nuts H! are unscrewed, the 
doors G', G', opened, and the coils withdrawn from the re- 
ceiver, and immersed in a separate vessel containing acid solution, 
or other cleansing material, so that while one coil or set of coils is 
being cleansed, tie boiling or other operation may still be proceeded 
with in the receiver by means of another coil or coils. A, B, indi- 
cates the front end, and C, D, the back end of the receiver A! ; L, is 
the pipe which leads into the condenser. 

Fig. 7 is a modification in which the ends of the coils B', instead 
of leading into horizontal passages D!, E!, communicate through 
junctions V, with vertical pipes K', and are fitted with nuts, the 
vuter nuts v, and the inucr hollow nuts 0, which work on the junc- 
tions V. 


RalLways IN THE West.—It has been a curious study to watch 
the rise aud progress of the Tamar, Kit Hill, and Callington Railway 
Company. It has sprung up under exceptional conditions, and been 
brought forward with unexampled celerity, The line is seven miles 
in length, connecting Callington, the centre of a large mining district, 
wits the river Tamar at Kelly Quay, near Calstock. The line 
crosses the path of seventeen mines and their produce, and the plant 
yequired in working the items will constitute the chief element of its 
receipts. The line is to be a cheap one, the capital asked being at 
tie rate of less than £9,000 per mile, and there are, it is stated, no 
engineering difficulties whatever to be encountered, although in so 
hitly a country this is not easily to be credited. The contractor 
evidently thinks the speculation a promising one, for two thirds of 
his payment is to be in shares, and he offers to take the line on loase, 
guaranteeing 4 per cent. on the capit.]. The Tamar Coal and Mer~ 
cantile Comp.ny's directors are also sanguine, for they have parted 
with extensive quays, premises, and = to the new company for 
@ payment, hall of which ig to be in shares. IJndeod, any one who 
Feflects upon tha jmmenso amount of horse labcur pow employed 
profitably over the course of tho new line, must gap that 





| when the iron horse drives his flesh and blood competitor 
|away, it will traasfer a very large sum annually into a new 
channel. The most singular feature about this project, however, 
| is the marvellous rapidity with which it has developed. It was 
| not until the last day, possible in November, 1863, that Mr. E, 
| Nicolls, the company’s energetic and hardworking solicitor and 
factotum, at Callington, caused the necessary notices to be lodged. 
There was no opposition, for the proposed line tapped no existing 
railway, and therefore other lines had no locus standi, aud the owners 
of property were either friendly or indifferent. At once, therefore, 
the contractor got to work, and although the bill was not read a 
third time in the House of Commons until May 23rd, and did not 
pass the House of Lords until July 7th, yet, at the present moment, 
two-thirds of the line is ready for the laying of the permanent way, 
three-fourths of the required land is purchased, and a th d tons 
of rails are on the ground, waiting to be laid down by the hundreds 
of men who are at work on the undertaking. It appears likely that 
in six months time the Callington mines will be sending their ores 
by railway to the sampling quays on the Tamar, to be shipped in 
the barges which come close alongside, or the steamers which touch 
at Kelly wharf.— Western Morning News. 


Fire Encives on Boarp Men or War.—During the annual 
Admiralty inspection of the Sheerness dockyard recently, their 
jlordships witnessed the successful trial vf a plan propysed by 
Mr. C. A. O'Dwyer, chief engineer of the royal navy, and fitted on 
board H.M. gunboats Thrasher and Spanker, under the superin- 
tendence of the inspector of machinery afloat, which has for its 
object the increase of means for extinguishing fire on board the 
smaller class of steam vessels in the naval service, and which is ac- 
complished by the simple addition of a metal pipe avd valve to the 
ordinary engines of such vessels, when they at once become fire 
engines of enormous power. The experiments fully proved the 
efficiency of the invention, which has excited much iuterest, and is 
at the present time of considerable importance, inasmuch that, in 

of the i d danger of ships being set on fire during 
an action by the wodern system of firing red-hot shot, shell filled 
with molten metal, &c., their lordships have considered it necessary 
to fit on board all ships where there is room a powerful fire engine, 
worked by a separate steam engine. By the application ot 
Mr. O’Dwyer's plan vessels not having space for such arrangements 
will be equally secure with the larger sbips, and a fleet of gunboats 
might, at a very short notice, be used even in active warfare, not 
only for firing purposes, but as powerful fire engines, capable of ex- 
tinguishing any fire existing within their reach. 











| Great Western Dock Company.—At the half-yearly meeting 
|this company the following report was taken as read:— “ The 
accounts for the balf-year ended the 30th June last, which are 
appended to the report, contrast favourably with the accounts of the 
| previous half-year, as well as with those of the corresponding 
| period of the last year ; and it is satisfactory to your directors to see 
| their expectation of a gradually improving income thus being 
| realised. The erection of the offices and the enlargement of the 
| baggage warehouse, required for the business connected with tha 
| vessels of the London aud East India Steamship Company, are very 
|nearly completed. It is proposed to liquidate the cost of these im- 
| provements out of the income derivable from this source of revenue, 
| to prevent any addition being made to the capital account. Further 
| applications for suitable sites of land, with a view to establish 


in the docks new branches of commerce, are under tho 
consideration of the directors, and, if adopted, will mate- 
|vially augment the income of the company. The receut 


efforts of the directors, in conjunction with the Chamber cf Com- 
merce, and assisted by the members of the borough, to prevail onthe 
| Post-office authorities to transfer the mail } ackets to Plymouth, 
have proved ul in establishing the claims of this port as pos- 
sessing capabilities for such service equal, if not superior, to other 
western ports ic the Channel; end the directors have reason to 
believe that, in the event of any change of the existing arrange- 
ments, the extensive dock and wharfage accommodation, with the 
| other acknowledged advantages of this port, will be fully recog- 
nised. ‘The general working expenses are limited as much as can 
be, having regard to efficiency, and economy in every department 
is strictly observed,” The revenue statement showed @ total 
| yeceipt of £4,514 ids. 7d. The working expenses being 
£1,005 183, 10d,, the ba!ance of profit oy the working account wag 
therefore £2,608 17s. $d, Mog omy charges smounting to 
| £2,986 198, 6d, tolng deduoted, it then ieft a Daiauce fy) habd of 
| $522 i Ms, 4d, 
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BONNEVILLE’S SEWING MACHINES. 





Tus invention, being a communication from Alfred Neymark, 
Rue de Valois, Paris, to Henri Adrien Bonneville, 38, Porchester- 
terrace, Bayswater, consists in certain mechanism applicable to 
sewing machines in general, by means of which chenille trimming 
may be applied to stuffs, tissues, or other easily penetrated substances. 

he mechanism is principally composed of an arm or lever 
having a horizontal alternative movement from right to left and 
from left to right, by means of which movement trimmings may be 
applied to stuffs, &c., without sewing, that is, without the needle 
passing through the trimmings, the thread being simply carried 
over them in a more or less angular direction with regard to the 
trimming, and then fixed by means of a stitch made in the stuff 
alternately on the one or the other side of trimming. 

The apparatus may be adapted to all kinds of sewing macbives, to 
those with a rotary action as well as to those in which the move- 
ment is ascending and descending, whether tbe movements are above 
or below the table which carries the sewing machine. Two methods 
of obtaining the above result are shown in the annexed engraving 
of the mechanism applied to a sewing machine with rotary movement. 

Fig. 1 represents aside elevation with mechanism applied; Fig. 2, 
a plan view of the same; Fig. 3, a side elevation of the same ma- 
chine, in which the means of transmitting the vibratory movement 
are simplified ; and Fig 4, a plan view of Fig. 3. In Figs. 1 and 2 
the same letters of reference indicated similar parts. The same 
remark applies to Figs. 3and4. In the first two figures A is the 
main or driving shaft; B, a plate carrying the mechanism fixed to 
the large arm of the sewing machine; C, a pinion on the shaft A; 
D, eccentric acting on the guide Q; E, shaft of the eccentric held 
by the bearers F, F; F, bearers of the shaft E; G, toothed wheel 
commanded by the pinion C, and fixed to the shaft E; H, lever 
turning on the pivot ], fixed to the plate B, one end of which is com- 
manded by the cam, and the other end of which forms a two-pronged 
fork ; J, jointed arm passing under the Jarge arm of the machine, 
one end of which passing between the prongs of the forked lever H 
is acted upon at each movement of the latter; K, feeding reel for 








| the chenille or other trimming; L, bearer for the feeding reel ; 
| M, M, guide rods; N, rod working horizontally in sockets 


laced 
at the extremities of the bearers 0,0; this rod receives a right and 
left movement from the arm J, to which it is attached by a gudgeon 
P, sliding in a slot worked at the end of this arm; O, O, bearers ; 
Q, small bent arm fixed to the end of the rod N and terminated by 
a ring, serving to guide the chenille or other trimming; R, needle. 

When the machine works, the guide Q receives a horizontal move- 
ment from right to left and from left to right of the needlu by the rod 
N, the shaft J, lever H,andcam D, The result of this movement is 
to carry the trimming alternately right and left of the needle, which 
works perpendicularly in the article to be ornamented without touch- 
ing the trimming, which is thus fixed only without being sewn. 

In Figs. 3 and 4, A is the driving shaft ; C, a pinion fixed on the 
shaft A; K, reel on which the trimming to be applied is wound, and 
from which said trimming is fed ; L. reel bearer ; M, M, guide rode 
for keeping the trimming in place; N, arm or lever working hori- 
zontally in sockets placed at the extremities of the bearers O, O, 
screwed to the frame of the machine. This arm or lever receives a 
right aud left movement from an oscillating lever T in the opening, 
at the lower end of which works the pin Z, iixed to the said lever N. 
Q, small bent arm placed at the end of the arm N, terminated by a 
ring, and serving as guide for the chenille or the other trimming; 
R, needle ; 8, toothed wheel worked by the pinion ; T, oscillating 
lever pivoting on its axis U,in which are formed two openings, one 
oblong V, and the other Y triangular, and worked by a pin X, fixed 
on the toothed wheel S. 

When the sewing machine is started, the Q is moved right and 
left of the needle R. This is effected in the system of transmission, 
seen in Figs. 3and 4, by the action of the rod x. the ecceniric lever T, 
the toothed wheel 8, pinion O, and the mainshaftA The result of 
this movement is to carry the trimming right and left of the needle R, 
which descends perpendicularly through the article to be ornamented 
without touching the trimming, which is thus fixed without being 
sewn by the thread, which passes over instead of through it. 
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LETTERS TO THE EDITOR. 
THROTTLE VALVES. 
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ready for starting, that the condenser gets warm, and there is a 
difficulty in starting. 
I enclose a tracing of a valve we are making here in all our 


Sim,—The common throttle valves used for oscillating and other | marine engines, to replace the ordinary throttle valve, and which 


engines are seldom steam tight, especially after having been at work 


for a length of time; and on this account it not unfrequentl 
happens that when a vessel is detained with the steam up, and 


has the advantage of always kee; ng perfectly tight. The tracing 
shows the same as applied to a pair of oscillating engines, and needs 
no farther explanation than that the segment piece a is of brass, 
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made pretty strong, and is fitted truly to work on the face of the 
opening 4 in the cast-iron box which contains it. The segment is 
eee oe peaee Oe peaene of the steam, and is worked 
A stud ¢ forged on the spindle; this stud is perfectly loose 
in the segment. In some cases, where the gravity of the segment — 
would tend to draw it from the face, we “poly a small 
between the segment and the spindle, to former tight un! 
the steam pressure is sufficient to keep it up to the face. We have 
applied this valve, with perfect success, as a stop back valve on 
marine engine boilers, and have never found any other kind so 


tight. M. Murray Jackson. 
Zurich, 17th August, 1864. 
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DIVERGING AXLES. 


Siz,—It is not my intention to enter into a discussion as to the 
merits of Adams’, or any one else’s system of diverging axles; but, 
in justice to myself, I must trouble you with a few observations. 
I am surprised that, having M. ve by specification before you, you 
should have read it so inattentively as to state “the system of 
M. Roy is confined to fitting the axle bearings in the boxes in such 
& way that they can slide in an oblique direction. But the boxes 
themselves are confined to a vertical movement in ihe horn-plates 
as common to all ordinary boxes.” That this is not so, the follow- 
ing extract from his specification will show :—‘ The trajectory or 
motion line of the bearings may be « straight line, as shown, Figs. 8 
and 9. The slide pieces are made with straight edges, but the 
bearing or bearings must be of the rotula shape, in order to prevent 
the axles shifting in their bearings, on account of their obliquity. 
In order to evel this inconvenience, a curved trajectory line can 
adopted instead of a straight one. ‘Che graphical cut of these curved 
edges are shown by dotted lines for the axles, c, d, Fig. 1; 
Figs. 2, 3, 4, 5, and 6, are the details of such hearings with curved 
oblique slide pieces.” 

I doubt whether any of your readers, whom the subject may 
interest sufficiently to induce them to obtain the copy of the specifi- 
cation, and compare the sheets of drawings with that published by 
you as being Mr. Adams’ patent, will fail so completely to discover 
the similarity of the radial axle boxes; and they must admit thet 
this time it is not my perception which is at fault, notwithstanding 
your low estimation of it. “Un Roy pra-Apamite.” 

Paris, September 6th, 1864. 


[ We did not enter into the theoretical merits of any system, but 
simply into practical facts, and quoted our correspondent’s own 
words. Wecan only repeat what we have before said—that there 
is a clear and unmistakable difference between the systems of 
M. Roy and Mr. Adams. There are various reasous suggesting 
themselves why the plans of M. Roy should not work practically— 
which is all we have to do with—whether by “ slides and rotulas ” 
or by “ curved trajectory lines,” and of this he has apparently had 
some misgiving, by his supplementary proposition of diagonal tie 
rods to guide his axles. But, whether right or wrong, all that 
M. Roy proposes to do has reference to bearings working within 
axle boxes, which boxes move up and down between horn-plat-s in 
the usual fashion, and without lateral movement. Mr. Adams, on 
the contrary, simply traverses his boxes only with ordinary bear- 
ings, or with fixed axles, in curved lines between the horn-plates 
l:terally, without mae | with the ordinary vertical movement. 
We know that the system of Mr. Adams is in constant practical use. 
We know nothing of the system of M. Roy beyond what our corre- 
spondent has told us, aud we must now close this corresponJence, 
leaving it to our readers to judge for themselves whether we are 
right in our definition.—Eb, E. ] 





Tue Enoiwe anp Macaine Trapes.—The value of the steam 
engines sent abroad to 3ist July, this year, was £881,614, against 
£920,776 to the corresponding date of 1863, and 888,732 to the 
corresponding date of 1862. Of other machinery, the shipments 
were £1,602,268 against £1,126, 691 to the corresponding date of 
1863, and £1,806,715 to the corresponding date vf 1862. 


Surrsvrpine in Betrast.—On the 3rd inst. Messrs. Harland and 
Wolff launched from their yard at Belfast an A-1 iron sailing ship 
for the Bombay Iron Ship Company. She was named the Dharwar, 
and is of the following dimensions :—Keel and forerake, 220ft. ; 
breadth of beam, 37ft.; depth of hold, 23ft. 9in.; tonnage o.m. 
1,440 tons. She is full rigged with double topsail yards, and her 
main, p, and forevastle decks are entirely of East India teak. 
We understand that the premises of the builders have been surveyed 
by the Admiralty, and, in consequence glaced on their list of firms 
competent to construct vessels of the lagzest class for her Majesty's 
service. 

Nava AND Oxpnance Matrers.—Wi' understand that the Ad- 
miralty have decided upon placing some of the 12-ton guns upon 
the broadside of our largest iron-clads, directly there have been a 
sufficient number of guns prepared to enable them to do so. 
Some of the smooth bore 12-ton guns, of 10}in. bore (which are 
usually called 300-pounders) are being retubed with all =, 
and brought to a bore of 9°22in. These guns are to be rifled, and 
will then fire a 220 lb. elongated projectile, instead of 300 Ib., w! 
is the weight of the rifle projectiles for guns with the original bore 
of 10}in.—We (Army Navy Gazette) are informed that of the 
four 600-pounders ordered by the War De ent, one will be 
ready for delivery from Elswick shortly, and that the three others 
will be completed by the end of this year. The Government will 
then have an opportunity of fully testing this class of gun before 
proceeding with a further manufacture. 


Fatmoutx Docks.—The engineer’s report states :—“ Considerable 
progress bas been made t»wards the completion of the western 
wharfing to its full length, and in depositing the material obtained 
from lowering the surface of the company’s land, in the em- 
bankment behind tho timber face work. Northern Breakwater.— 
This work has been extended 150ft., making its total length at“the 
present time 650ft. Dredging Tidal Harbour.—The srea of deep 
water in the tidal harbour obtained phys has been consider- 
ably i d. Sea Ol 1.—During the summer months con- 
siderable Lap has been made in dredging to obtain deep water 
at all states of tide from the entrance of the company’s tidal harbour 
seaward, and the work is still progressing as rapidly as its nature 
will permit. No portion of the works have sustained any damage 
whatever, and the whole are in good repair and in working order.” 


Tae Royau Soversien Turret Suir at Sea.— The Royal 
Sovereign turret-ship has just taken her first cruise since her con- 
version to a turret-ship. She made a good eight knots against a 
strong wind and a heavy head sea. hen fairly in the midst of 
the roughest water, her captain (Osborne) put her broadside to it, 
and let ber roll and tumble about as she pleased, in order to test her 
turrets in as conclusive a manner as possible. The vessel rolled 

uickly 11 deg. to leeward and 10 deg. to windward, and under 
these circumstances the turrets and guns were manned, and the 
former revolved and the latter run in and out as would have 
been the case in action with an enemy in the same position 
and under the same conditions. It was found that the turrets 
were perfectly manageable, and the guns could be handled 
with the same ease as in smooth water, ex , of course, 
that a little more care was required from the men in working them. 
The ship being still kept in her rolling position the guns in the 
turrets were next trained nearly fore and aft, the winch handles let 
go, and brakes slacked up, and turrets and guns ieft to themselves, 
the ship rolling in an arc of 21 deg. As, however, everything re- 
mained immovable, and it was found that the men could take hold 
of the winch ha: dles, and set the turret revolving, or leave them as 
they pleased, without leaving any “heck upon the turret’s movement, 
this was deemei both by Captain Osborne and pn poe Coles quite 
sufficiently conclusive of the tuiret’s steadiness and working, under 
as almost unfavourable conditions as could be met with, except in a 
gale of wind. The vessel answered every movement of her rudder 
as quickly as a wherry could have done. * 
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ON GLACIAL PHENOMENA. 


Proressor Acassiz, who was among the first to appreciate the 
true active power of glaciers, has recently, in the pages of the 
Atlantic Mi , supplemented his memoirs, now some twenty 
years old, containing an account of his observations, by some 
admirable papers, giving an account not only of glacial phenomena 
gaoey. but of its evidences in Scotland and America. In the 

rst paper the parallel roads of Glen Roy are described, the discus- 
sion of the suliject being prefaced by the following remarks, as an 
introduction to the glacial theory of their formation, first propounded 
by the writer :— 

“In the first place we have to consider the singular abrasion of 
the surfaces over which the glacier has moved, quite unlike that 
produced by the action of water. We have seen that such surfaces, 
wherever the glacier marks have not been erased by some snbse- 
quent action, have several unfailing characteristics ; they are highly 
polished, and they are also marked with scratches or fine striae, wit 
grooves and deeper furrows. Where best preserved, the smooth 
surfaces are shining; they have a lustre like stone or marble 
artificially polished by the combined friction and pressure of some 
harder material than itself until all its inequalities have been com- 
pletely levelled and its surface has become glossy. Any marble 
mantel-piece may serve as an example of this kind of glacier-worn 
surface. 

“The levelling and abrading action of water on rock has an 
entirely different eharacter. Tides or currents driven powerfully 
and constantly against a rocky shore, and bringing with them hard 
materials, may produce blunt smooth surfaces, such as the repeated 
blows of a hammer on stone would cause ; but they never bring it to a 
high polish ; because, the grinding materials not being held steadily 
down, in firm permanent contact with the rocky surfaces against 
which they move, as is the case with the glacier, but, on the con- 
trary, dashed to-and-fro, they strike and rebound, making a 
succession of blows, but never a continuous uninterrupted pressure 
and friction. Thesame is true ofall the marks made on rocky shores, 
against which loose materials are driven by water-currents. They 
are separate, disconnected, fragmentary ; whereas the lines drawn 
by the hard materials cet in the glacier, whether light and fine or 
strong and deep, are continuous, often unbroken for long distances, 
and rectilinear. Indeed we have beneath every glacier a complete 
apparatus adapted to all the results described above. In the 
softer fragments ground to the finest powder under the 
incumbent mass we have a polishing paste; in the hard 
materials set in that paste, whether pebbles, or angular rocky 
fragments of different sizes, or grains of sand, we have the various 
graving instruments by which the finer or coarser lines are drawn. 
Not only are these lines frequently uninterrupted for a distance of 
many yards, but they are also parallel, except when some change 
takes place in the thickness of the ice, which may slightly modify 
the trend of the mass; or where lines in a variety of directions are 
produced by the intermittent action of separate glaciers running suc- 
cessively at different angles over the same surfaces. The deeper 
grooves sometimes present a succession of short staccato touches, 
just as when one presses the finger vertically along some surface 
where the resistance is sufficient to interrupt the action without 
actually stopping it—a kind of grating motion, showing how firmly 
the instrument which produced it must have been held in the 
moving mass. No currents or sudden freshets carrying hard 
materials with them, even moving along straight paths down hill- 
sides or mountain slopes, have ever been known to draw any such 
lines. They could be made only by some instrument held fast, as 
in a vice, by the moving power. Something of the kind is occa- 
sionally produced by the drag of a wheel grating over rocks 
covered with loose materials, 

‘“‘ It has been said that grounded ice or icebergs floating along a 
rocky shore might produce similar marks ; but they will chiefly be 
at the level of high-water mark, and, if grounded, they will trend 
in various directions, owing to the rocking or rotating movement 
of the iceberg. It has also beeu urged that, without admitting any 
general glacier-period, icebergs and floating ice from more northern 
latitudes might account for the extensive transportation of the loose 
materials scattered in a continuous sheet over a large portion of 
the globe. There can be no doubt that an immense amount of 
débris of all sorts is carried to great distances by floating ice; where 
their presence is due to this cause, however, they are everywhere 
stranded along the shore or dropped to the sea bottom. Large 
boulders are frequently left by the ice along the New-England 
coast, and we shall trace them hereafter among the sand-dunes of 
Cape Cod. But, before it can be admitted that the drift-phenomena, 
and the polished and engraved surfaces with which they are every- 
where intimately associated, are owing to floating ice or icebergs, it 
must be shown that all these appearances have been produced by 
some agency moving from the sea-board towards the land, and ex- 
tending up to the very summits of the mountains, or else that all 
the countries exhibiting glacier phenomena have been sunk below 
the ocean to the greatest height at which glacier marks are found, 
and have since gradually emerged to their present level. Now, 
though geologists are lavish of immersions when something is to be 
accounted for which they cannot otherwise explain, and a fresh 
baptism of old Mother Earth is made to wash away many obstacles 
to scientific theories, yet the common sense of the world will hardly 
admit the latter assumption without positive proof, and all the 
evidence of the kind we have, at the period under consideration, 
indicates only a comparatively slight change of relative l-vel be- 
tween sea and land within a narrow Belt along the shores; and even 
this is shown to be posterior, not anterior, to the glacial phenomena. 
As to the supposition that the motion proceeded from the sea towards 
the land, all the facts are against it, since the whole trend of these 
phenomena is from inland centres towards the shore, instead of being 
from the coast upward. 

* Certainly no one familiar with the facts could suppose that 
floating ice or icebergs had abraded, polished, and furrowed the 
bottom of narrow valleys, as we find them worn, polished, and 
grooved by glaciers. And it must be remembered that this is a 
theory founded not upon hypothesis, but upon the closest compari- 
son. Lhave not become acquainted with these marks in regions where 
glaciers no longer exist, aud made a theory to explain their presence, 
I have, on the contrary, studied them where they are in process of 
formation. I have seen the glacier engrave its lines, plough its 
grooves and furrows in the solid rock, and polish the surfaces over 
which it moved, and was familiar with all this when I found after- 
wards appearances corresponding exactly to those which [ had 
investigated in the home of the present glaciers. I could therefore 
say, and I think with some reason, that ‘this also is the work of 
the glacier acting in ancient times as it now acts in Switzerland.’ 

“There is another character of glacial action distinguishing it 
from any abrasions caused by water, even if freighted with a large 
amount of loose materials. Ou any surface over which water flows 
we shall find that the softer materials have yielded first and most 
completely. Hard dikes will be left standing out, while softer rocks 
around them are worn away-furrows will be eaten into more 
deeply—tissures will be widened—clay-slates will be wasted—while 
hard sand or limestone and granite will show greater resistance. 
Not so with surfaces over which the levelling plough of the glacier 
has passed. Wherever softer and harder rocks alternate, they are 
brought to one outline ; where dikes intersect softer rock, they are 
cut to one level with it; where rents or fissures traverse the rock, 
they do not seem to have been widened or scooped out more deeply, 
but their edges are simply abraded on one line with the adjoining sur- 
faces. Whatever be the inequality in the hardness of the materials 
of which the rock consists, even in the case of pudding-stone, the 
surface is abraded so evenly as to leave the impression that a rigid 
rasp has moved over all the undulatious of the land, advancing in 
one and the same direction, and levelling all before it. 

“Among the inequalities of the glacier-worn surfaces which 
deserve especial notice, are the so-called roches moutonnées. 
They are kuolls of a peculiar appearance, frequent in the Alps, aud 
first noticed by the iliustrious De Saussure, who designated them 
by that name, because, where they are numerous and seen from # 








distance they resemble the rounded backs of a flock of sheep restin, 


on the ground. These knolls are the result of the prolon; 
abrasion of masses of rocks separated by deep indentations 
enough to be filled up by large glaciers, ov: ing the summits of 
the intervening prominences, and passing over them, like a river, or 
like tide-cur.ents flowing over a submerged ledge of rock. It is 
evident that water rushing over such sunken hills or ledges, 
adapting itself readily to all the inequalities over which it flows, 
and forming eddies against the obstacles in its course, will scoop out 
tortuous furrows upon the bottom, and hollow out rounded cavities 
against the walls, acting especially along pre-existing fissures and 
upon the pas nao the rock—while the glacier, moving as a solid 
mass, and carrying on its under side its gigantic file set in a fine 
peste will, in course of time, abrade uniformly the angles against 
which it 8 es, equalise the depressions between the prominent 
masses, and round them off until they present those smooth bulg- 
ing knolls.known as the roches moutonnées in the Alps, and so 
characteristic here of glacier action. A com n of any 
tide-worn h with such a glacier-worn mound will convince 
the observer that its smooth and evenly-rounded surface was never 
produced by water. 

“ Besides their peculiar form, the roches moutonnées present all the 
characteristic features of glacier-action in their polished surfaces, 
accompanied with the straight lines, grooves, and furrows above 
described. But there are two circumstances connected with these 
knolls deserving special notice. They poate id be all the glacial 


marks only on one side, while the opposite si all the irregu- 
larities and roughness of a hill slope not upon by ice. It is 
evident that the polished side was the one turned towards the 
advancing glacier, the side against which the ice pressed in its 
onward movement, while it passed over the other side—the lee side, 
as we may call it—without coming in immediate contact with it, 
bridging the depression, and touching bottom again a little farther 
on. As an additional evidence of this fact, we frequently find on 
the lee side of such knolls accumulations of the loose materisls 
which the glacier carries with it. It is only, however, when the 
knolls are quite high, and abrupt enough to allow any rigid sub- 
stance to bridge over the space in its descent from the summit to the 
surface below, that we find these conditions; when the knolls are 
low, and slope gently downward in every direction, they present the 
characteristic glacier surfaces equally on all sides. is circum- 
stance should be borne in mind by all who investigate the traces of 
glacier action; for this inequality in the surfaces presented by the 
opposite sides of any obstacle in the path of the ice is often an 
important means of determining the direction of its motion. 

. “The other characteristic peculiarity of these roches moutonnées 
consists in the direction of the glacier-scratches, which ascend the 
slope to its suunmit in a direct line on one side, while they deviate 
to the right and left on the other sides of the knoll more or less 
obliquely, according to its steepness. Occasionally large boulders 
may be found, perched on the very summit of such prominences. 
Their position is inexplicable by the supposition of currents as the 
cause of their transportation. Any current strong enough to carry 
a boulder to such a height would, of course, sweep it on with it. 
This phenomenon finds, however, an easy explanation in the glacial 
theory. The thickness of such a sheet of ice is, of course, less 
above such a bill or mound than over the lower levels :djoining it. 
Not only will the ice melt, therefore, more readily at this spot, but, 
as ice is transparent to heat, the summit of the prominence will 
become warmed by the rays of the sun, and will itself facilitate the 
melting of the ice above it. On the breaking up of the ice, there- 
fore, such a spot will be the first to yield, and allow the boulders 
carried on the Test of the glacier to fall into the hollow thus formed, 
where they will rest upon the projecting rock left uncovered. This 
is no theoretical explanation ; there are such cases in Switzerland, 
where holes in the ice are formed immediately above the summit of 
hills or prominences over which the glacier passes, and into which 
it drops its burdens. Of course, where the ice is constantly renewed 
over such a spot by the onward progress of the glacier, these 
materials may be carried off again; but, if we suppose such a case 
to occur at the breaking up of the glacier period, when the ice was 
disappearing for ever from such a spot, it is easy to account for the 
poising of these large boulders on prominent peaks or ledges. 

“The appearances about the roches mou/onnces, especially the 
straight scratches and grooves on the side on which the ice 
ascended, have led to a mistaken view of the mode in which large 
boulders are transported by ice. It has been supposed by those 
who, while they accepted the glacial theory, were not wholly con- 
versant with the mode of action of glaciers, that, in passing through 
the bottom of a valley, for instance, the glacier would take up 
large Loulders, and, carrying them along with it, would push them 
up such a slope and deposit them on its summit. It is true that 
large boulders may sometimes be found in front of glaciers amoung 
the materials of their terminal moraines, and may, upon any 
advance of the glacier, be pushed forward by it. But I know of no 
example of erratic boulders being carried to considerable distances 
and raised from lower to higher levels by this means. All the angular 
boulders perched upon prominent rocks must have fallen upon the 
surface of the glacier in the upper part of its course, where rocky 
ledges rise above its surface and send down their broken fragments. 
The surface of any boulder carried under the ice, or pushed along 
for any distance at its terminus, would show the friction and pres- 
sure to which it had been subjected. In this connexion it should be 
remembered that, in the case of large glaciers, low hills form no 
obstacle to their onward progress, especially when the glacier is 
thick enough to cover them completely, and even to rise far above 
them. The roches moutonnées about the Grimsel show that hills 
many hundred feet high have been passed over by the great glacier 
of the Aar, when it descended as far as Meyringen, without having 
seemingly influenced its onward progress. 

‘* But in enumerating the evidences of glacier-action, we have to 
remember not only the effects produced upon the surface of the 
ground by the ice itself, but also the deposits it has left behind it. 
The loose materials scattered over the face of the earth may point 
as distinctly to the source of their distribution as does the character 
of the rocky surfaces on which they rest indicate the different 
causes of abrasion. In characteristic localities the loose materials 
deposited by glaciers may readily be recognised at first sight, and 
distinguished from water-worn pebbles ; nor is it difficult to dis- 
tinguish both from loose materials resulting from the decomposi- 
tion of rocks on the spot—the latter always agreeing with the rocks 
on which they rest, while the decomposition to which they owe 
their separation from the solid rock is often still going on. Such 
débris are found everywhere about disintegrating rocks, and they 
constantly mingle with the loose fragments brought from a distance 
by various agencies, They are found upon and among the glacier- 
worn pebbles, especially where the latter have themselves been dis- 
tarball ieee theiraccumulation. They are also found among water- 
worn pebbles, wherever the rocky beds of our rivers or the rocky 
bluffs of our sea-shores crumble down.* In investigating the character 
of loose materials transported from greater or less distances, éither 
by the agency of glaciers or by water currents, it is important at 
the very outset to discriminate between these deposits of older date 
and the local accessions mingling with them. 

“ Occasionally we may have also to distinguish between all these 
deposits and these débris brought down by land-slides, or by 
sudden freshets transporting to a dist a vast t of loose 
materials which are neither ice-worn nor water-worn. At lioss- 
burg, for instance, in the canton of Schwitz, the land-slide which 
buried the village of Goldau under a terrific avalanche, and filled a 
part of the lake of Lauertz, spread an immense number of huge 
boulders across the valley, some of which even rolled up the oppo- 
site side to a considerable height. Many of these boulders might 
easily be mistaken for erratic boulders, were not the aggregate of 
these loose materials traceable to the hills from which they de- 
scended. In this case water had no part in loosening or bringing 
down this mass of fragments. ‘ They simply rolled from the decli- 
vity, and stopped when they had exhausteu the momentum imparted 
to them by their weight. 1u the case of the débdcle of bazues, above 
Martigny, in a valley leading to the St. Bernard, the circumstances 











were very different. A glacier, ad beyond its usual limits, 
and rising against the opposite mountain slope, dammed up the 
waters of the torrent, and caused a lake to be formed. The obstruc- 
tion gave way in the course of time, and the waters of the lake 
rushed out, carrying along with them huge boulders, and a mass of 
loose materials of all sorts, and scattering them over the plain 
below. Such an accumulation of débris differs from and 
loose fragments fourd in river beds. The com ely short 
distance over which they are carried, and the suddenness of 
transportation, allow no time for the abrasion which produces 
smooth surfaces of water-worn les, or the polished and scratched 
surfaces of glacier-worn ones. In the latter case we have seen that 
the pebbles, being so set in the ice as to expose only one side, may 
be only riualy polished ; while others, more loosely held, and 
turning in their sockets, may receive the same high polish on every 
side. In a case the lines gf in oné another, in conse- 
quence of the different position in w' the stone has been held at 
different times. © such appearances exist in the water-worn 
pebbles; their blunt surfaces, smoothed and rounded uniformly by 
ths action of the water in which they have been rolled or tossed 
about, preseut every where the same as 

“The ote perwesn — - erent loose materials and the 
position in whi ey are fo us also to detect their o: 

‘The loose materials bearing pictet abe are always toed resting 
upon surfaces which have been worn, abraded, and engraved in the 
same manner; while the water-worn pebbles are everywhere found 
resting upon rocks, the abrasion of which may be traced to water. 
It is true that, in some localities—as, for instance, in the gravel pit of 
Mount Auburn, near Cambridge—large masses of glacier- worn 
pebbles alternate with beach shingle; but it is easy to show that 
there was here a glacier advancing into the sea, crowding its front 
moraine and the materials carried under it over and into the 
shingles, washed up by the waves upon the beach. Not unfre- 

uently, also, river pebbles may be found among glacial materials. 

‘his is especially the case where, after the disappearance of large 
glaciers, rivers have occupied their beds. Examples of this kind 
may be seen in all the valleys of the Alps, 

“ But, besides the special character of the individual fragments, 
the true origin of any accumulation of glacier débris, commonly 
called drift, may be detected by the total dBerpen of stratafication, so 
essential a feature in all water deposits. This absence of stratafica- 
tion throughout its mass is, after all, the great and important 
characteristic of the dritt ; and, though I have alluded to it before, 
I reiterate it here, as that which distinguishes it from all 
like accumulations under water. I may be pardoned for 
dwelling upon this point, because the great controversy amon; 
geologists respecting the nature and origin of the sheet o 
loose materials scattered over a great part of the globe turns upon 
it. The débris of which the drift consists are thrown together pell- 
mell, without any arrapgement, according to size or weight, larger 
and smaller fragments being mixed so indiscriminately that the 
heaviest materials may be on the very summit of the mass, and the 
lightest at the bottom in immediate contact with the underlyi 
rock, or the larger pieces may stand at any level in the on | 
finer ones. Impalpable powder, coarse sand, rounded, polished, and 
scratched fragments of every size are mixed together in a homoge- 
neous paste, in which the larger materials are iu bedded, to use a 
homely, but expressive comparison, like raisins and eurrants in a 
pudding. The adhesive paste holding all these fragments together 
is, no doubt, the result of the friction to which the whole was sub- 
jected under the glacier ; and which has worked some of the softer 
materials into a kind of cement. 


“The mode of aggregation of water-worn materials is very differ- 
ent. Examine the shingle along our beaches: we find it so dis- 
tributed as to show that the fading tide-wave has carried the lighter 
materials farther than the heavier ones, and the successive deposits 
exhibit an imperfect cross-stratafication, resulting from changes in 
the beigbt of the tide and the direction of the wind. Moreover, in 
any materials collected under water we find the heavier ones at the 
bottom, the lighter on the top. Itistrue that large augular boulders 
may occasionally be found resting upon beach-shingle; but their 

resence in such a connection is easily explained. ‘hey may have 
n drop there by floating icebergs, or have fallen from 
crumbling drift-chffs. 

“ T should add, in speaking of drift materials, that, while we find 
the large angular boulders resting above them, we occasionally find 
boulders of unusual size mingled with them; but, when this is the 
case, such massive fragments are more or less rounded, polished, and 
marked in the same way as the smaller pebbles, or as the surfaces 
over which the glacier has passed. This is important to remember, 
because, when we examine the drift in countries where the ice, dur- 
ing the glacigr period, overtopped nearly all the mountains, so that 
few fragments could fall from them upon its surface, we find scarcely 
any angular boulders, while the drift is interspersed with larger 
fragments of this character, carried under the ice, instead of on its 
back. Another distinction between water-worn deposits and drift 
consists in the fact that the former are washed clean, while the 
latter always retain the mud gathered during its journey, and 
spread throughout its mass. 

“In summing up the glacial qyitenons, I must not omit the 
moraines, though I have described them so fully in a previous article 
that I need not do more than allude to them here; but aty argument 
for the glacial theory which did not include these characteristic 
walls, erected by glaciers, would be most imperfect. We need 
hardly discuss the fi of currents with reference to the formation 
of terminal morvines, extending across the valleys from side to side, 
Any current powerful enough to bring the boulders and débris, of all 
sorts of which these walls are composed, to the places where they are 
found, would certainly not build them up with such regularity, but 
would sweep them away, or scatter them along the bottom of the 
valley. That this is actually the case is seeu in the lower course of 
the valley of the Rhéuae, where there are no transverse moraines, 
while they are frequent and undisturbed in the upper part of the 
valley. ‘['nis is, no doubt, owing to the fact that, .when the main 
glaciers had already retreated considerably up the valley, the lateral 
glaciers from the chains of the Combin and the Diablerets still 
reached the valley of the Rhéne at a lower point, and barred the 
outlet of these waters from the glaciers above. A lake was thus 
formed, which, when the lower glaciers retreated up the lateral 
valleys, swept away all the lower transverse moraines, and formed 
the flat bottom of Martigny. In this case the moraines were totally 
obliterated, but there are many other instances in which the 
materials have beep only broken up and scattered over a wider 
surface by currents. insuch re-modelled moraines the glacier-mud 
has, of course, been more or less washed away. We have herea 
blending of the action of water with that of the glacier; and, in- 
deed, how could it be otherwise, when the colossal glaciers of past 
ages gradually disappeared or retreated to the mountain heights ? 
‘The wasting ice must have occasioned immense freshets, the action 
of which way be traced in the formation of our drift-ponds, of our 
river beds and estuaries, as well as the river terraces standing far 
above the present water level. 





Merricat Gioss.—M. E. Gosselin, of Paris, has introduced a new 
idea into the arrangement of globes. He has produced a globe 
which gives all the most recent discoveries, including those of MM. 
Speke and Grant in Africa, and he has added an important feature, 
namely, the giving to the suriace of the artificial globe a certain pro- 
portion in relation to the earth itself. The base adopted is the 
metrical system, and the scale 1 in 60,000,000, so that the circum- 
ference of the globe being 80 centimetres, two millimetres represent 
100 kilometres. In calculating distances, therefore, it is only neces-~ 
sary to take the actual measurements on this artificial globe, write 
down the results, remove the decimal point five places to the right, 
divide by two, and you have an approximation to the actual 
dis ance on the surface of the earth. On this globe the aqueous 
= are coloured blue, and the solid portions with a tat of 
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Charles Fox ry p employed by the 
War Office department in. oe 
of the result was drawn up by Sir 
instruction of the War Office on the subject. 
prepared the plans for the fosngamene, ont of those plans— 
the Horse Sand, the Noman, and the ‘were ordered to 
be proceeded with, the work on the Spi one intervening 
between the Horse Sand and Portsea having been thrown 
out of the scheme. The contract for the construction of these 
foundations was signed by Mr. Leather, a zentleman who has gained 
high reputation by his work at Portland, in June, 1861; but, 
owing to the tem: nm of the works, in deference to 
the expressed feelings of a large party in the House of Commons, it 
is only on. the Horse Sand that | great progress has been made, 
and in the meantime the Sturbridge Shoal has been abandoned, owing 
to the enormous ex! which must have been incurred in 
constructing the foundation for the fort, there from the 
nature of the shoal. On the 11th of June, 1864, a special 
committee was appointed by the Secretary of State for War 
“to consider the alterations requisite in the plan for the 
defence of Spithead in consequence of the abandonment of the work 
on the Sturbridge.” This committee was com of Rear- 
Admiral A. Milne, chairman; Captain R. S. Hewlett, RN. ; 
Colonels J. W. Gordon, R.E, C. V. Cockburn, R.A., and H. D. 
Harness, R.E.; Captain J. D. a R.N.; Mr. James Fer- 
gusson ; with Lieutant-Colonel W. F. D. Jervoise, R.E., Deputy 
Director of Fortifications, as secretary. This committee, after 
visiting Spithead and its approaches, recommended that a fort 
should be constructed on the Spit Bank, about 600 yards to the 
south-west of the point on which it was proposed by the Defence 
Commissioners to erect a fort. They also recommended that, as an 
enemy might pass by the outer forts and keep so far to the south- 
ward as to be out of the effective range of the works on the northern 
side of the ancho a small fort should also be constructed on the 
Ryde Sand, about £200 yards to the southward of the Sturbridge 
shoal. In accordance with these recommendatious of the committ-e, 
the War-office authorities are now employed at the two points 
indicated, in boring the shoals to ascertain their nature. The 
borings have already been carried to a considerable depth, but with 
no promising results. On the Ryde Sand nothing bas yet been 
met with but a thick layer of sand deposited on mud, and the 
situation is as unpromising there as was the Sturbridge Shoal, The 
position selected, 600 yards south-west of the Spit point, is eq:ally 
unpromising. It is evidently off the shoal proper, as nothing has 
yet been met with in the borings but sand, and deposit left 
on the edge of the shoal by the action of the tides. The efforts of 
the commission to have been restricted to finding a substitute 
for the Sturbridge site, north of the Noman and Horse sites, other- 
wise it is incomprehensible that the “‘ Warner” position should have 
been left without mention in the committee’s report. If the chart 
published in the report of the National Defence Commission is 
referred to it will be seen that the works now in on the 
form two pcints of an equilateral ae 
the apex of which is the Warner Rock, a trifle inshore of the - 
ner lightship. The similitude in the two positions of Spithead and 
Charleston in their outer defences is very ing, b::tit is aliin favour 
of our own port. Forts Moultrie and Sumter are 1,900 yards apart. 
The forts. on the Horse and Noman Sands will be 2,000 yards apart, 
but they will be 1,000 yards further distant from Portsmouth, than 
Sumter and Moultrie are from Charleston. The probable failure of 
finding ary suitable strata on the or the Ryde Sand on which 
to erect the two forts recommen by the commission may also 
induce the authorities to again take into consideration the propriety 
of erecting a fort on the Warner Rock, and thus — locking the 
front-door entrance into Spithead from the sea, The three forts 
would then form an equilateral triangle, both sides of 2,000 yards, 
S i tee in ~+ ante ay i aid boabeolutely im - ible 
knowled, gunnery pro; » it wo utely impossible 
Sensis that could ever be constructed to pass through that 
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trian * of fire and float. This plan has met with much favour. It 
was first brought into notice H. W. Tyler, R.E., then 
stationed in the Isle of Wight, in c' of the f in that 


district in the early of 1863; as time progresses and our 
knowledge of the relative value of forte and armoured ships likewise 
advances, the real merits of Captain Tyler’s plan become more and 
more apparent. 

To return, however, more direetly to the works now in hand—the 
Horse and Noman foundations—it is to first observe that, 
after a certain had been made in collection of plant, 
the erection of staging over the foundation sites, and other preli- 
m measures, the Government appeared for some time to falter 
in their determination to erect the forts. The contractor never 
faltered. He felt that a reaction must come ; he knew the forts were, 
to a certain extent, as certain to be constructed as day succeeds to 
night, and he knew also, as Lord Palmerston told the House of 
Commons, that to give up the scheme at that point would entail 
nearly as great an expense as its com Under these circum- 
stances Mr. Leather steadily went on collecting his plant and 
material on shore, and the result may now be seen at the Spithead 
Forts’ works on Stokes Bay shore, nearly opposite Ryde, Isle of 
Wight, where the first preparations for the construction of 
the forts’ foundations are made, and where, also, a desert 
strip of shingle and stunted gorse has been transformed into 
a busy hive of human ind . The position has been well 
selected, It adjoins the Stokes Bay railway terminus, is 
within a half hour’s steaming of the Horse and Noman, and its beach 
offers a safe means of embarking and d.sembarking in all weathers. 
On the ground is a cement mill, cement stores, blacksmiths’ sho 
&c., with lines of railway traversing it in all directions, a line o! 
rail forming a junction with the Stokes Bay way Company's 


the lighters, which convey them, towed by steam-tugs, to the works 
on } Horse and ein The at blocks seg tet from the 
shingle and sand of Stokes Bay and the best Portland cement. The 
total value of Mr. Leather’s plant, in connection with the Spithead 
Fort works, is estimated at over £40,000. 

The site of one of the forts once definitely fixed upon, the War 
Department first enter on possession, drive some dozen piles in a 
central position, cover these with planking, erect a temporary 
lighthouse, and begin to sink their cylinders, just after the plan 

in the construction of the -cross Railway-bridge. 
y means of these cylinders an exact knowledge of the strata of the 


earth below is obtained, and they also afford the means of obtaining 
water at a. if they reach a water- 
bearing strata. On the Horse Sand the cylinder (in sections of 6ft. 


gs 

diameter) has been sunk to a depth of 90ft., but no water has 
been found, and it is now intended to make water-tight by artificial 
means the bottom of the lowest cylinder section, and then, by 
boring, it ia, caloulated that water be obtained on reaching the 
London clay, about 500ft. from the surface. The same course will 
be followed at the Noman. ‘The London clay crops out, about 
15ft. below the surface, in the new No. 11 dock foundations’ 
bed now in course of construction in Portsmouth dock- 
yard. At the Horse and Noman forts water is expected 
to be, found in the stratum of sand which intersects the 
London and plaster clay beds. The foundation ground on the 
Noman and Horse banks is everything that could have been wished 
for the purpose. Of the Hor:e Shoal the surface consists of 4ft. Gin, 
of fine gravel and sand, which rest upon 2ft. of natural concrete, 
Next comes a stratum of 18ft. of sand, containing shingle and 
pieces, of tree bark and branches; 8ft. of clayey sand succeeds to 
the sand and shingle, and contains remains of various marine sub- 
stances. Next comes a 5-ft. stratum of sand and shingle, 
followed by 15ft. of a blue silty clay; a stratum of sand, shells 
and shingle; a thin stratum of stone; and, lastly, a conglomerate 
of flints, sand, and shingle. All this is evidently a modern deposit. 
The cylinder on the Horse Shoal has been sunk, in the usual 
manner, by internal excavation. The cylinder on the Noman Shoal 
has been sunk by a pneumatic process, worked up at last to un air 
pressure of 37 lb. to the inch, until, in fact, the vulcavised pipes 
could withstand the pressure no longer, bul gave way with a 
report like a cannon shot. This was beyond endurance by the 
human frame, and several men were incapacitated for a time for 
further bodily exertion. It is a curious fact that Sir Charles 
Fox, in his report to the War-office, should have been entirely 
deceived in his conclusions as to the under stratum of the 
Noman Shoal. This he described as being composed of the Isle of 
Wight limestone rock, which crops up on the shore at the adjacent 
point of sea view, Nettlestone, as it is marked on the charts. Con- 
trary to this theory of Sir Charles, it is composed of sand and 
shingle, intermixed with large pieces of limestone, evident!y washed 
down from the island strata, and in coming across these detached 
pieces of limestone Sir Charles, no doubt, fell into the error of his 
theory. Jn these cylinder excavations on the Noman, the lower 
jaw of some graminivorous avimal was found 55ft. below the 
surface of the shoal. This was forwarded to Professor Owen, who 
gave it as his opinion that it was the jawbone of an ox or extinct 
species of deer. How long has this jawbone been thus buried ? 

We now come to the time when, the War Department having 
erected its central staging, sunk its cylinder, and examined the 
lower strata, the contractor jor the foundations of the forts comes 
upon the scene and commences his operations for laying the founda- 
tions of the forts. This he does by taking the War-offive staging us 
his base of operations, and throwing out thence radial arms of 
timber, embracing the area required be the foundation, which are 
supported on screw es and as each radial arm is fixed in its posi- 
tion and secured underneath by ties and braces, the superstructure is 
formed of circular timber roadways, on which is laid a line of rail- 
way, and on this line of railway work powerful travelling steam 
cranes, which lift the blocks of stone from the lighters and drop 
them into their position in the water, where the divers below re- 
ceive and fix them according to their number and coloured lines. 
This circular staging is divided into twenty-five sections, and this 
arrangement, together with the numbers and coloured lines 





on the stones, prevents o! possibility of a mistake in the 
final fixing the stones by the divers under water. Fifty 
men are now employed on the Horse fort foundations, twelve 


of whom are divers. The foundations of this fort are expected to 
be completed by the end of the present year. The Noman and 
Horse foundations are precisely similar in their structure but differ- 
ing in their height, the Noman requiring, from its greater depth of 
water, nearly double the depth of stonework from the shoal to that 
necessary on the Horse sh: Both foundations are formed of rings 
of stonework, laid on the levelled bed of the shoals, of 53ft. 6in. 
thickness of base, and Fer 6ip.\at the upper course. The outer 
diameter of the ring. is 231ft, at low. water mark, and 213/t. at the 
upper course. Thereis thus a considerable area in the centre of this 
ring of stonework, which can be filled up around the cylinder sub- 
sequently by the Royal Engineering Department, into whose charge 
the fo Ds after their completion by the contractor, 
according to their own ideas. Five courses of stonework forin this 
ring. at the Horse, and each succeeding course lessening its 
disweter jfrom the base by 4ft. Gin. gives the difference in 
external diameter betweon the base and upper course. The innor 
and outer diameters of the lower courses are laid with the soft red 
Bancorn stone. The same diameters of the upper tiers are laid 
with Penbryn granite to bear the weight of the fort to be constructed 
above, The heart of the work is filled in with concrete blocks. 
The Noman foundations are precisely similar in their five upper 
courses, but they will have an aJditional four courses below of 
Portland roach stone, having a vertical facing from the shoal. The 
Noman Shoal is covered with 20{ft. of water at high water spring 
tides, and the Horse Shoal with 15ft. Round the base of each 
foundation on the shoals will be deposited sufficient rubble to pro- 
tect the stonework from un e by the tidal rush of the waters, 
or the break of the waves in rough weather. 

In executing 4 work in an exposed position in tidal waters the 
first danger (and sometimes it is a continuous danger from first tu 
last) the contractor has to meet with is the action of the breaking 
waves upon his piling in rough weather. This has been provided 
for in the Spithead works by Mr. Leather, in the construction of a 
system of piling that shall present the least resistance to the sea, 
and, at the same time, that abundant strength to support 
its superstructure. The best known illustrations of the two 
systems of piling for submarine works exist at Dover and Haly- 

At the former place the piling and staging is a mere reed- 
like structure that, at first sight, appears far too frail to maintain 
its position in eveu a moderate breeze against the wash of the sea, 
yet it in reality possesses, by its judicious arrangement, an enormous 





line, and overhead railways worked by steam cranes of great power 
for tran- porting the blocks of stone. Abvut 15,000 tons of concrete 
blocks are at ty time lying on the ground squared and 
bevelled off in to drop into their places in the foundation 
courses of the forts, and about 7,000 tons of Penbryn granite, Port- 
land and Runcorn stones for the same purpose, ese blocks 

according to their position, from three to seven tons weight each. 


Portland and Penbryn stones are conveyed to Stokes Bay, 

Town, as it may in all yy be by sea, but the Rancorn 
stones are ivered pp from Birkenhead. In one 
part of the works a of round is cemented over and laid 
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t of <a) em enabling it to dety the attacks of the 
strongest gale, At Holyhead, on the contrary, the staging that has 
been erected there for the completion of the pier has been swept 
away time after time, ny ae its too grest bulk, and consequent 
resistance to the sea, In great gale which destroyed the Koyal 
Charter the piles and staging swept from off the end of the Holy- 
head pier works drifted slougside the Great Eastern, then anchored 
in the bay, and, by fouling her paddles and screw, placed her in 
jeopardy for some considerable time. 

ith regard to the Spithead forts themselves nothing definite 
appears as yet to have been arrived at. In the first place it was 
intended to construct the forts entirely of iron. It was next pro- 
posed to construct them of granite faced with iron, in the same 
manner as the Oronstadt forts are now being completed. It is now 
said, however, that the authorities, frightened at the cost of iron 
forts, and not knowing where to turn for a good intermediate sub- 
stance between the iron face and granite backing, intend to construct 
the forts simply of granite, and leave their coating outside for further 
consideration. If forte are to fight iron ships, and that is what 
mst people believe must one day be their duty, they must be con- 
structed either of iron or clothed with iron. If the latter course is 
difficulty ubout the matter, for any thick- 





ness of armour plating can be fixed on the exterior of the 
face by the aid of double T-ended angle framing, and the interstices 
could also be filled with sand to vent any damage to (he granite 
by the blow of an enemy’s shot. The sand backing would «so lessen 
the vibration of the armour-plate on being struck, and would afford 
space for the removal of any damaged armour-plate, and the fixi 
of a sound one in its place, without disturbing the granite ene at 
the fort. On the Noman the contractor's circular staging has just 
been cowmenced. It will be fully two years before the fow 
of the fort there can be penton 
There is one fort now _ taken in hand by Mr. Leather, at no 

reat distance from the Horse and Nothan, which, although it is 
neluded in the “ Isle of Wight Defences,” is really a marine fort, 
and must be looked upon as one in. the group of the Spithead 
defences. This will be.erected on, the sandy spit which runs out 
towards St. Helen’s Roads, on the south side of the entrance to the 
shallow harbour of Brading, the . spot where this fort will 
stand being the silted-up sand and shingle which covered up b 
tidal and wind action the works commenced by Sir Walter 
for the protection and extension of Brading Harbour. The fort 
will be of oval form, of 120ft. in length, and about 109/t. in 
breadth, and built of granite. A ring of caissons will be sunk in 
the sand, after the manner of those used in the formation of the 
Thames Embankment, and within this ring will be f the 
foundation for the fort. The caissons will afterwards be in 
— and become a permanent outer protective circle for 
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THE AMERICAN EXPANSION EXPERIMENTS. 

Tun Scientific American says:—“The cylinder is 10in. in 
diameter, stroke 24in. Total space filled with steam—up stroke, 
1914°642 cubic inckes; down stroke, 1885°287 cubic inches. Steam 
port, 5°125 X lin.; length of port from valve face to piston, 3°56; 
making 17°937 cubic inches. Clearance of piston, 79 X °25 = 19°75. 
Slide valve worked by eccentric; lap, fin. ; cushions Athe of the 
stroke, Cut-off valve on the back of main valve, worked by eccen- 
tric, and made variable by right-and-left-hand screw. Fan, 
12ft. gin. diameter ; length, Lift. ljin. Four wings each 3ft. 1}in. 
Wheei on fan shaft, 29 teeth ; on main shaft, 46 teeth. Boiler heating 
surface tubes, 188ft.; fire-box, 63ft ; total, 251ft. Grate surface, 
7°212ft. Steam space, 100 cubic feet. 

The plan of these experiments is to try four series—in two of 
them working the engine as a condenser, and two working the 
engine as a non-condenser. In one of the two in which the engine 
is worked as a condensing engine, the cylinder is surrounded by a 
steam jacket, and in the other it is not, The same division is also 
made in the two series in which the engine is worked as a non-con- 
densing or high-pressure engine; one object of the experiments 
being to ascertain the effect of the steam jacket under various con- 
ditions. Each s ries of experiments embraces four trials of thirty 
hours each, with the steam cut off at four different points, } 
§ds, 4, and }th of the stroke; the effect of each of these measures 0 
expansion being tried under the differeut conditions. 

We have given the result in three of the series, the two in 
which the engine was worked as a condensing or low-pressure en- 
gine, and one in which it was worked asa non-condenser. The 
other series is all completed with the exception of ove run of thirty 
hours, in which the steam is to be cut off at one-fourth of the 
stroke. As the shafting was found to be slightly out of line, before 
completing this series it is proposed to repeat some of the othera, 
and if any material difference is discovered in the results we shall 
give the figures. In the meantime, we give Mr. Waterman’s 
measures and computations of the condensation of steam in the 
three series of which we have given the results, 

Mr. Isherwood points out, in his “‘ Engineering Precedents,” the 
way in which a large quantity of steam is condensed in the cylinder 
of a steam engine, and again evaporated, without doing any useful 
work. Suppose an upright cylinder, aud consider the action below 
the piston. The cylinder above the piston is somewhat cooled. As 
the piston rises, the stearm below it comes in coutact with the cooled 
inner surface of the cylinder, and is condensed upon it in the form 
of a thin sheet of moisture or dew. When the lower exhaust port is 
opened, the pressure of the steam in the cylinder is greatly reduced, 
and the dew upon the walls is instantly reconve into vapour, 
absorbing in the process heat from the walls of the cylinder. As the 
steam which is formed by this re-evaporation is in open communica- 
tion with the condenser, it is pushed out of the cylinder without 
doing any work, while the heat which it takes from the walls of the 
cylinder 4 to be supplied by new steam from the boiler, which is 
condensed in supplying it without doing any good. Thus all of the 
steam conden: in the cylinder is wasted. It is a v 
simple matter to ascertain the quantity of steam conde 
in this way, and the proportion to the whole that is evaporated in 
the boiler is surprisingly great, ranging from 8 to 50 per cent. A 
certain amount of condensation necessarily takes place in the con- 
denser due to the work done; and what this is can be readily caleu- 
lated from the amount of work which a given quantity of heat will 
perform, as ascertained by Meyer and Joule. Phat branch of the 
subject, however, we prefer to discuss in a separate article. 

The method by which Mr. Waterman ascertains the quantity of 
steam condensed on the working side of the piston is this. He 
weighs the water which is put into the boiler, and deducts from this 
the weight of steam remaining at the end of each stroke of the 
piston. The latter is obtained by measuring the pressure at the end 
of the stroke by means of the indicator, and then calculating the 
weight of the steam from the specific gravity corresponding to this 
pressure, and the measured volume of the cylinder, 

We give the t of densation in the cylinder in the three 
series of experiments which are finished. 

The series tried from May 17:h to May 27th; engine worked as a 
condenser, without steam in the jacket. 

Pounds of feed water pum into boiler from tank—jths cut 
off 16,622, ¢rds cut off 14,981, 4 cut off 14,568, ith cut off 12,826. 

Pounds of steam in cylinder at end of stroke— jibe cut off 10,859, 
ards cut off 8,334, § cut off 7,912, 4th cut off 6,813. 

Percentum of steam condensed in cylinder—jths cut off 87°, 
grds cut off 44-3, } cut off 45-7, 4 cut off 49-2. 

The series tried from May 12th to June 4th ; engine worked as a 
condenser, steam in jacket. 

Pounds of feed water pumped into boiler from tank—jths cut 
off 12,901, $rds cut off 11,267, 4 cut off 11,188, 4th cut off 9,682. 

Pounds of steam condensed in steam jacket—j{ths cut off 468, rds 
cut off 450, } cut off 498, jth cut off 536. 

Pounds of steam discharged from steam pipe and valve chest— 
jths cut off 448, ards cut off 470, 4 cut off 431, dth cut off 497. 

Pounds of steam iv cylinder at end of stroke— {ths cut off 10,144, 
#rds cut off 8,136, $ cut off 7,387, 4th cut off 7,728. 

Percentum of steam condensed in cylinder—jths cut off 15-4, 
érds cut of 21-3, } cut off 28-4, }th cut off liv. 

The series tried from April 1st to April 26th; the engine worked 
as a non-condenser, steam in jacket. 





Pounds of water pumped into boiler from tank—{th cut off 15,571, 
$rds cut off 13,056, 4 cut off 12,604, 3th cut off 10, 

Pounds of steam condensed in steam jacket—jths cut off 417, grds 
cut off 515, } cut off 511, cut off 434, 


Pounds of steam discharged from steam pipe and valve chest— 
#ths cut off 827, grds cut off 422, 4 cut off 459, ith cut off 500. 

Pounds of steam in oylinder at end of stroke—jthe cut off 18,144, 
ards cut off 10,742, 4 cut off 10,710, }th cut off 8,636. 

Percentum of steam condensed in cylinder—{ths cut off 11:8, #rds 
cut off 11°83, $ cut off 7-9, 4th cat off $7. 





Sournsry Ironciaps.—According to reports received from the 
Southern States of America there are now eight iron-clad gunboats 
building in Southern ports. Two of these are building a: Wing 
ton, two at Kingstown, two on the Pedee river, one at 
and ove at Plymouth. Seven of them will be coated with din. iron, 
and one with armour 12in. thick. 
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ALLEN AND JOHNSON’S GRINDING CARDS FOR CARDING ENGINES. 











T'n1s invention, of Messrs. William Allen, of Cheadle, and William 
Johnson, of Newton Moor, Cheshire, relates to that part of the 
apparatus employed in grinding cards, which is termed the grinding 
roller, and is designed as an improved substitute for other appliances 
hitherto used to effect the traverse or reciprocating motion usually 
imparted to such rollers. The improvements consist in the use of 
an endless band or chain passing round and driven yn or more 
pulleys, to which band or chain a crank or bayonet-shaped piece is 
attached, one end of which swivels or turns in a carriage which 
traverses on 4 rail or rails, and clips or holds the _ roller at 
each end by means of antifriction rollers, and by a fork in the centre, 
so that, as the strap draws the bayonet-piece round, it gives motion 
to the carriage, and so effects the reciprocating traverse of the 
grinding roller, which slides on a bar, and is retained in position 
by means of a movable key sliding in a groove or key-way in the 
bar. 

Fig. 1 represents an end view of a carding engine, showing an 
arrangement whereby the cards on the main cylinder and doffer are 
ground or pointed simultaneously, one separate grinding roller 
being used for the doffer, and two for the main cylinder (or three, 
asin Fig. 3), by which means an equal amount of grinding is given 
to the main cylinder and doffer in the same 8; of time; Fig. 2 is 
a front elevation, showing the improved mechanism for effecting the 
reciprocating traverse of the grinding roller ; Fig. 4 is a plan view, 
showing the grinding roller acting upon the surfaces of rollers used 
in the carding engine, in which machine two card rollers are ground 
by one grinding roller simultaneously ; Fig. 5 represents another 
arrangement of apparatus (similar to that seen in Fig. 2) for effecting 
the traverse of the grinding roller; this figure shows the apparatus 
applied on the framing without the rollers, cylinders, or doffers being 
shown 

In Figs. 1, 2, and 3, a, a, is the framing of the carding engine ; 6 
is the main cylinder, and c the doffer; d, d, d, are the corrugated 
traversing grinding rollers connected together, and supported, as 
seen in Fig. 3, by the bar e, which is attached to the endless chain /, 
passing round the pulleys g, g, which are driven by the bevel gear- 
ing 4, h, by the spur gearing strap and pulleys i, 2, i, which combi- 
nation comprises the traversing motion, the rollers traversing to and 
fro across the cards with the bar e. The rotatory motion of the 
rollers is effected by means of the strap or cord k, which passes 
round the pulleys /, 4, /, on the ends of the shafts m, m, m, in which 
are longitudinal key ways or guiding grooves; or the shaft may be 
fastened on one side, as shown in Fig. 6, and the rollers traverse 
upon and rotate with the said shafts, the rotatory motion being 
derived from the strap and pulley n on the doffer shaft. ‘The grind- 
ing rollers are connected to the bar e by means of semicircular clips, 
which embrace the rollers at the centre of their lengths. In Fig.5 
another arrangement of traversing motion is exhibited, in which the 
grinding roller is embraced at each end by the bowls attached to the 
carriage 0, which traverses on the rail p, and is connected to the 
endless strap g by a swivel or bayonet-shaped piece 7, and the 
reciprocating traverse is effected from the shaft s through the 
gearing ¢. 

The patentees claim, first, effecting the reciprocating traverse of 
grinding rollers for grinding the cards in carding engines, by means 
of endless straps, bands, cords, or chains; secondly, the novel 
employment and use of more than one grinding roller, to be applied 
simultaneously, in grinding the cylinder or doffer in carding 

engines. 


MARTIN’S PREPARATION OF MATERIALS FOR 
MANUFACTURING PAPER. 


Ts invention, by Mr. Charles Martin, of Brentford, civil engineer, 
consists of a combination of certain pr and mechanical ar- 
rargements and apparatus adapted for the treatment of fabrics of a 
mixed nature, or composed partly of vegetable and partly of animal 
material, as well as of other fabrics and materials, preparatory to 
the same or a portion thereof being employed for the manufacture 
of paper, and whereby in the case of mixed fabrics the separation 
of the vegetable from the animal fibre or substance in such mixed 
fabrics is effected more completely and with greater facility and 
economy than by the methods previously in use; while in the treat- 
ment of ordinary rags by thoroughly washing away the colour 
abstracted by the chemicals employed, instead of allowing the same 
to be partially absorbed, as by the usual process, a considerable 
saving of chlorine is effected. 

The rags of the mixed or other fabrics having been cut by the 
ordinary means, or by any suitable arrangement of mechanism, into 
pieces of a convenient size, in order to prevent their matting or 
roping together, are boiled in a rotary boiler with an adeq iate 
quantity of water, to which is added lime in the proportion of about 











cent. (the preparation known as“ Anton Verwey’s patent alkali ” 
being used in preference). It is desirable that the lime and alkali 
should be intimately mixed and incorporated with each other, and a 
sufficient quantity of water to effect such incorporation before they 
are added to the water in which the materials under treatment have 
been placed, as before mentioned. 

In order to economise time aud reduce the cost of labour which 
would attend these operations being separately performed by such 
means and appliances as have hitherto been in use, and to effect the 
separation of the animal fibre or substance, or dye which has been 
dissolved by boiling, and to facilitate the action thereon of the 
chemical substances employed in dissolving such animal fibre or 
substance, or cleansing the materials under treatment, the same 
are subjected to a rubbing and beating operation, which is 
produced by the following arrangements:—The boiler employed for 
the purposes of this invention is in the form of an ordinary rotary 
boiler, and is suspended upon an axis or trunnions, the rotary 
motion being produced by oe by the known methods ; 
steam is admitted through the axis or trunnions, supply pipes for the 
introduction of water and chemicals, and also an ejection pipe, being 
provided, as hereinafter mentioned. A series of projecting plates or 
platforms are arranged in the interior of the boiler, and also a beater 
or beaters, which is or are actuated by the rotation of the boiler, and 
between which and the beds or platforms the materials under treat- 
ment are rubbed and beaten. 
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The process will be more clearly understood by reference to the 
engraving annexed, which represents a transverse section of the 
rotary boiler. 

A is the main pipe, with perforations throughout its entire length, 
passing through the axis or trunnions at either end, and at one of 
which steam is admitted. At the other end two pipes are marked 
1 and 2, admitted for the supply of water and chemicals, and also 
the ejection pipe, marked 3, for conveying the residuum resulting 
from the operation to tanks of adequate size and suitably arranged 
for its collection, as hereinafter mentioned. On the rags being 
placed in the boiler and the necessary supply of water and chemicals 
admitted by the pipes 1 and 2, steam is supplied and the boiler is 
put in motion in the direction shown by the arrows. The beater 
(one only being shown in the engraving, although more may be 
employed if desired) is suspended by the hanger C on the hanger 
bar D, which is held in its position by the bracket E, the latter 
being firmly secured to the main pipe A. When the beater is raised 
to the point shown by the dotted lines, it falls upon the rags lying on 
the or platform F’, and so as each bed or platform raises it, it falls 
in its upward motion rubbing the rags lying between it and the 
bed or platform raising it. When this operation has been con- 
tinued a sufficient length of time (ordinarily about five hours) to 
dissolve and beat out the animal fibre, or substance, or dye, the 
steam may be turned off, a plentiful supply of water admitted, and 
the ejection pipe opened, when the boiler being still in a state of 





10 per cent., and soda or potasht in the proportion of about 5 per 








rotation the residuum will be washed away, and may be conveyed 








by suitable channels or pipes to the tanks provided for its collection. 
If found desirable the operation may be re . 

The rags will thus be left perfectly clean, and will be in a 
fit state to be reduced to half stuff and bleached in the ordin 
way, or as follows :—The surplus water having been drawn off, 
ordinary bleaching liquid, consisting of a solution of chloride 
of lime or soda, with a proportion of sulphuric acid, the strength 
thereof being determined by the amount of colour in the rags so 
admitted into the boiler, is introduced. The liquid having been 
raised to a temperature of 100 or 120 deg. Fah., and the i 
under treatment having been stee therein for a sufficient length 
of time, the acid is washed out by the admission of a plentiful supply 
of water, when the materials are finished as follows :—A solution of 
cream of tartar with sulphuric acid and water is admitted into the 
boiler, the temperature thereof, if thought advantageous, being raised 
to 100 or 120 deg. Fah. The materials under treatment may then 
be again washed with a plentiful supply of water, the rotation of the 
boiler effecting the same purpose as the dash-wheel when ae ge 
for similar operations, but more effectually. The rags may then be 
removed and passed through a powerful roller press to extract the 
water contained in them, and are subsequently dried by passing 
them through a wire cylinder supplied with a blast of hot air, or by 
means of any analogous or podem. a0 apparatus, when they will be 
delivered ready for packing. 

When the rotary boiler is specially prepared for the purposes of 
this invention, it should be made of wood, with copper fastenings. 
Tanks have been mentioned as being used for the collection of the 
residuum resulting from the before-mentioned processes, and which 
residuum may be utilised in various ways. The tanks should be of 
sufficient size or capacity to contain the liquid and residuum 
resulting from one operation, and sufficient time should be allowed 
for its settling or being precipitated to the bottom, when it may be 
collected, or courses similar to those oy for the collection of 
slime in washing and dressing the ore at lead mines may be used. 





Enorse Buiwpina, &., in France.—(From our Correspondent.)— 
The construction of engines has regained more activity in France, 
Some important orders have been received for locomotives for 
various es of railway in Switzerland, France, and Spain. 
Algeria has ordered } tives, mills, drainage pumps, &c. ; 
Turkey, a complete set of paper-making machinery and an engine ; 
Syria, balance beam engines and air pumps; Switzerland, some 
small engines of 10 to 12-horse power; Bavaria, four horizontal 
engines of 50-horse power; Holland, refining apparatus; Guadaloupe, 
three sugar cane mills, with horizontal engines of 10-horse power ; 
Guiana, a distilling apparatus, two sugar cane mills, and a vertical 
engine of 15-horse power; Mexico, twenty mixed locomotives, 
some horizontal engines of 90-horse power, some signal apparatus, 
railway plant, &c. Among a quantity of other machinery, in course 
of construction at Paris, may also be mentioned an engine of 100- 
horse power for the navigation of the Rhine. 

Iuprovep Furnaces.—An improved form of furnace, for melting, 
puddling, re-heating, and for raising steam, has been lately intro- 
duced into a number of large works, where it promises to effect an 
important saving in fuel, and in fire-bars ; as wellas improving the 
quality of iron wherever employed in iron-making. It is the 
invention of Mr. E. B. Wilson, formerly the proprietor of the Rail- 
way Foundry, of Leeds, and who, for tho last few years, has given 
his whole time to a series of inventions, likely to effect ver 
important results in the manufacture of iron. In Mr. Wilson's 
new furnace the draught of air is downward and through the fresh 
coal. The gas from the coal is regularly and continuously distilled and 
burnt by a regulated admission of air into the gas-chamber. After tra- 
versing the gas-chamber, the products of combustion descend into 
an underground flue leading to the chimney. Messrs. De Bergue 
and Co., of Manchester, have erected furnaces upon this plan, both 
for reheating and for raising steam ; Mr. 8S. H. Blackwell, of Dudley, 
has applied it to puddling; Mr. Moreland, of Old-street, St. Luke's, 
London, has it at work for heating rivet rods for a large rivet- 
making machine; and Mr. Imray, of the Bridge-road. Lambeth, is 
employing it for melting. At Messrs. De Bergue’s, andat Mr. More- 
land’s, where the furnace has been six months at work, theconsumption 
of coal is 25 cwt. only per week for heating nearly 10 tons of iron, the 
furnace = kept hot day and night, although worked only in the 
day time. The “heat” is all that could be wished, the saving of 
coal is remarkable, the combustion of the fuel is perfect, and, there- 
fore, no emoke is produced, while the furnace radiates very little 
heat, so that, were it not seen, its presence would hardly be known. 
There is a great advantage in the complete exclusion of air beyond 
that actually required for combustion in the furnace, inasmuch as 
the iron under treatment is not subjected to the action of free 
oxygen. Mr. Wilson’s new furnace is being rapidly introduced, 
and we shall have occasion, therefore, to refer to it again. * : 
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TO CORRESPONDENTS. 


Norice.—A Specrat EpiITion of THE ENGINEER is 
lished for FOREIGN CIRCULATION. This edition 
printed upon paper manufactured for the , will 
pass through the foreign post offices at the charge of a 
single postage. 
C. T.— We will see. 
E. H.—Yes, the top part of a railway carriage wheel travels faster than the 


bottom. 
’ H. P. 8.—Dr. Angus Smith, of Manchester, will give you the information, on 
application. 
Naw Scmsoutuan.— We are wnable to inform you what progress is making 


with the magnesian 5 
D. L. (Weymouth).— We think Mr. D. Napier, of the York-road, Lambeth, 


you require. 

B. C. M.—So little is understood of chilling cast iron, that we would not like 
to give our ion of the best brands. 

W. B. S.— We should stay cylindrical boilers 5ft. in diameter by stout gusset 
stays, uniting the flat heads with the barrel. 

Curio Tuppo.—The abstracts entitld “‘ Marine Propulsion” may be had, for 
afew shillings, at the Patent Ofice. They will probably contain what you 


require, 
DOUBLE WATER SCREW. 
To the Editor of The ineer.) 
Six,—In 1815 M. Pattu published some tof his imp d forms of 
archimedian screws for water, but where I cannot ascertain, and I 
shall be glad if any of your ingenious foreign or other correspondents can 
The screw had a reversed and enlarged screw at bottom or top, 








inform me. 
for rotating the centre screw. H, 
London, Sept. 5th, 1864. 
THE PATENT LAWS. 
(To the Bditor of the Engineer.) 
Sir, —Asan alteration is to be made in the Patent Laws, I would that 


as patents are ted upon condition of the subject matter new, 
those not found to be so should be published as invalid, and the proprietor 
of such invalid patent should be compelled to discontinue the use of the 
word “patent” on the article, as others are deterred by that word from 
manufacturing, to the loss of the — in checking competition. 

I would also suggest that the title “‘ Patentee” should be restricted to the 
article patented, and not be allowed to stamp the name of any one as 
patentee upon articles not patented, as is frequently done upon the 
supposition that, as one holds a patent, and is therefore a patentee, he can 
place the word ‘“* Patentee” upon any article for the purpose of deception. 

Weston’s differential pulleys are still sold as patent, although it is well 
known they were publicly described eighteen or twenty years since. 

I think, also tt there should be more discretion used in granting 
patents, that their utility should be more considered, as the paltry purposes 
for which patents are now granted tends much to a contemptivle consi- 
deration of patents altogether. R. T. Davins. 

1, Florence-street, Deptford, 8.E , 29th Aug., 1864. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday — in each week. The charge for four lines and 
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NAVAL ORDNANCE. 

Ir has been tolerably well decided by this time, that the 
nation must annually expend large sums on ordnance 
experiments, and the construction of rifled guns. It is 
equally a matter of fact, that no adequate results, present 
or prospective, are derived from this expenditure. So long 
as the 110-pounder was deemed capable of meeting all the 
requirements of the art of naval attack and defence, an 
apparent probability existed that a really useful gun might 
yet be had in return for a somewhat more than lavish 
outlay. The labours of the Millwall Iron Company, fol- 
lowing on the stimulus of its competition with other 
firms, have, however, been so far successful that it may be 
regarded as an established fact that armour plates can now 
be produced, in any quantity, which will prove sufficiently 
tough and obdurate to set the nominal 110-pounder fairly 
at defiance at moderate ranges. This result is no doubt 
due, in a great measure, to the past exertions of the now 
defunct Armour Plate Committee. Professor Pole and his 
friends had not everything their own way, however; and 
thus, with every improvement in plates, backing, and 
systems of target construction, artillerists brought forward 
heavier and yet heavier guns; and so, instead of the 
70-pounder, once pe large enough to satisfy every 
legitimate purpose, we have gradually drifted into the 
manufacture of 300-pounders, and in certain quarters it is 
maintained just now that the 12-ton gun is the lightest 
admissible on the decks of our heavy, armoured, frigates, 
present or to come. It is also stated, that the time is not 
far distant when -even this arm will be discarded in favour 
of the 600-pounder; and recent experiments, to which we 
have already referred, are adduced to substantiate argu- 
ments which can gain nothing from suchequivocal propping 
up. Everything of the kind must be taken for just what 
it is worth, and we have no hesitation in stating that the 
prophecies concerning the future prosperity of the 600- 
pounders are not worth much. Not only are we absolutely 
without the means of working such gunson boardship at pre- 
sent, but we are, with one solitary exception, without guns of 
the calibre ; and it is at once problematical, in the highest 
degree, that really trustworthy 600-pounders can ever be 
manufactured with even moderate certainty, or that they 
would serve any useful purpose better than guns already 
in use, if they could. 

That heavy guns are essential to the successful prosecu- 
tion of naval warfare is absolutely certain ; but it must be 
remembered that the term “ heavy,” as applied to ordnance, 
is of very doubtful signification. The 98 cwt. pivot gun, 
so much the fashion but a very few years ago, was once cofi- 
sidered heavy in the fullest sense of the word. It is but a 

p-gun as com with the colossal ordnance of 1864, 
There is a limit, however, to allthings, andeven the develop- 
mentof the element size, must stopsomewhere. It is question- 
able if we have not reached it in guns long since. Naval 
authorities, by whom we mean men whogo to sea and practi- 
eally fight their ships and work their guns, state, with very 
tolerable unanimity, that the limit was reached, at least 


dor the present, when the first 300-pounder was constructed ; ' 


from this conclusion we see no reason to dissent. 
And, if such opinions are worth anything, it might be 
well that a little more attention should be devoted to a 
iece which is likely to become the habitual weapon of the 
frst rates of the British navy. Once let it be established 
that the 300-pounder defines a maximum which it is at 
once needless and injudicieus to exceed, and it requires 
little penetration to perceive that improvements would 
rapidly follow. The energies, time, and money now ex- 
in the desire peli ssdes. ord. pro would then be 
to a considerable extent concentrated on the standard 
weapon of the service. After all the question is not so 
much one of the calibre as of the weight of gun, and the 
problem would simply lie in the production of the best 
possible 12-ton gun. Whether this should prove to be a 
150-pounder or a 450-pounder is a question to be settled 
hereafter. That which is now known in a popular sense 
as the 300-pounder really throws spherical iron shot of 
but 1501b. weight, and steel balls goon about 10 lb. 
more: With perhaps one or two nominal exceptions, none 
of our ships have as yet been armed with the 12-tons shunt ; 
a gun relly a 300-pounder in virtue of its elongated pro- 
jectile. the guns supplied to the Royal Sovereign, for 
example, are smooth bores, and the “ reason why” is 
very obvious, The shunt’ system is not all that 
Sir William Armstrong’s admirers “would have us to 
believe. In some respects it is the very worst system of 
rifling ever proposed to be applied to naval purposes. 
From the peculiar nipping action which takes place near 
the muzzle of the gun, shells filled with molten iron cannot 
be fired from it. Indeed, it fis anything but expedient to 
attempt the use of shells of any kiad, as they are almost 
certain either to be broken up or exploded by the true con- 
cussion which occurs at the moment the projectile enters 
the tightened portion of the length of the grooves. The 
acute angle again formed at one side of each channel is 
very unfavourable to strength, for reasons which must be 
obvious to every one acquainted with the properties of the 
metals. The result is that the gun is practically a weak 
gun. Many of the shunts have failed after the first few 
rounds—one was destroyed by the fourth fired at the 
practice ground. No other gun rifled on a different 
principle, and fired under similar conditions, has given 
way with less than fifty rounds. Apart even from these 
considerations, we find that the shunt gun is not easily 
loaded, because it fapidly becomes foul, and the wind: 
provided is not sufficient, and cannot in practice be made 
sufficient, to compensate for the presence of deposit. Sir 
W. Armstrong’s system of rifling will never again meet 
with a patron rash enough to propose its application to 
naval purposes; even its warmest advocates now admit 
with some reservation that it is not calculated to 
meet the requirements of heavy ordnance. We do 
not pro to over the old story of its le- 
gionary imperfections. The greatest of all is to be 
found in the use of lead-coated shot. Experiments have 
roved that a force of forty tons was required to drive a 
5 lb, Armstrong projectile slowly through the bore of the 
piece to which it belonged. The heat ig ~ by this 
enormous friction easily accounts for the fusion of the 
metal and the rapid leading of the grooves. With large 
guns it is easy to see that this action would be enormously 
increased, ‘hat the breech-loaders become hot with 
startling rapidity is well known, but until this moment 
the fact that a large proportion of this heating is the result 
of the frictional resistance to the passage of the shot 
through the chase, has not, we believe, been alluded to. 
Even if these things had no existence however, and the 
Armstrong was, in other respects, all that could be desired, 
the blistering and swelling of the leaden jackets— 
so often denied—so constantly proved—would form, 
a practically insurmountable objection to its use. No gun 
employing lead in any form can ever prove suitable for 
naval purposes. With the exception of the Whitworth, 
the shunt, and the original Armstrong, the Government is 
just now unprepared—which means a that it is un- 
willing—to adopt any system of rifling. Not one of the 
three is applicable, it seems, to 300-pounders, intended for 
active service; and, therefore, the guns of the Royal 
Sovereign are smooth bores. ‘This fact has mightily 
e not a few of our journalists—gentlemen who have 
fallen foul of the Government in no measured terms— 
which we regard as conclusive evidence that the editors of 
daily papers often write, or permit others to write, on sub- 
jects on which they possess very partial and one-sided 
information. In point of fact, it is by no means certain that 
the Royal Sovereign would prove one whit more terrible as 
a foe than she is, if the great guns which now peep from 
her cupolas were rifled on any known system instead of 
being guiltless of the rifling tool. Naval battles—at least, 
such battles as our best ships are likely to engage in—will 
not be decided at long range; and at close quarters the 
smooth bore is the best gun ever put ona ship's deck. In 
the ease and certainty with which it can be loaded—in the 
rapidity with which it can be fired—and in the facility 
with which it can be handled—it possesses immeasurable 
advantages over the best rifled gun in existence. As to 
the power of smashing up plates, the introduction of steel 
shot did a vast deal to bring the smooth bore up to the 
standard of its powerful riva!. The round steel shot which 
smashed through the front plate of the Lord Warden 
target, and all but passed clean through the backing 
behind, struck a blow against the naval surpremacy at 
least of the rifle gun, which will not soon be forgotten. In 
truth, the form of a projectile has not quite so much to say 
to its penetrative powers as many suppose, We are not 
disposed to deny that an elongated flat-fronted projectile is 
calculated to do more in the way of punching plates than 
an ordinary round shot. But the smooth bore, it must be re- 
membered, is capableof dealing successfully with far heavier 
charges than its grooved brethren can possibly manage 
Given sufficient powder, and enough of a and obduracy 
in the missile, and ali the advantages due to mere form 
quickly become evanescent. We have learned this fact at 
least from the Shoeburyn: 





ess experiments, and the reasons 
are sufficiently obvious. The work done on the plate can 
only be equivalent to that performed by the powder the 





moment before, even when no allowance is made for fric- 
tion or the resistance of the atmosphere. Practically the 
work done is in the terms of the velocity of the 
shot at the moment of impact and its weight. But at short 
ranges the former is so consi le in the case of the 
smooth bore, that. the a due to the greater com- 
parative weight of the elongated projectile is very trifling. 
At long ranges, of course, the matter assumes a different 
aspect, both the weight and the velocity being all in favour 
of the rifled guns. But,as we have y stated, actions 
will never be decided by British ships at ranges. We 
do not wish it to be understood, however, that we wholly 
disapprove of the use of rifled guns at sea. These and the 
smooth bores each destructive advantages of which 
it is well that we should, asa nation, avail ourselves ; but it 
does appear that very little is to be gained by the use of 
ordinary rifled guns carrying shot much over 100 Ib. 
weight. One or two such guns may, without doubt, be 
adopted with advantage, the true armament consisting the 
while of smooth bores’ of great calibre, capable of firing 
large charges of powder. A system of rifling may, 
—*. yet be introduced which will permit the use of 

th round and rifled shot in the same gun. It is impossi- 
ble to over-estimate the value of the results which could 
thus be secured. A gun so constructed would combine all 
the advantages of both smooth bore and rifle, and it would 
be, beyond question, the best as well as the most popular 
gun ever introduced intothe navy. One or two schemes of 
the kind have been proposed ; of these the Scott gun holds 
out, perhaps, the greatest promise of ultimate success, and 
it apparently deserves a er share of attention, and a 
closer investigation, than it as yet had the luck to 
receive at the hands of those in authority. 


RAILWAY AND OTHER BRIDGES. 

THE meaning of the word bridge is to abridge distance in 
transit, ¢.e., to enable people to cross a stream or chasm in- 
stead of going round the ends of them. The early bridges 
or abridgers were stepping stones, or incipient piers over 
which —— could stride, The next were trunks of trees 
or planks stretching across the stream or chasm from piers 
on the banks, and lastly came the elevated structures of 
timber, or stone, or brick, with a considerable incline to the 
middle from either side, and this very inconvenient form as 
regards transit induced the application of the name to other 
things resembling the form but not the purpose, as the 
bridge of the nose, or the bridge of the guitar or violin, 
which have nothing to do with shortening distance between 
the eyes or between the ends of the strings, but the con- 
trary. The nose is an elevation, and so is the piece of wood 
that raises the violin strings. 

There are natural bridges in various parts of the world, 
formed by rivers riving, or boring holes through rocks. So, 
also, are these bridges formed by the tendrils of wild plants 
overhanging streams and chasms. Both these bridges have 
been imitated by man. The concrete bridge of the French 
imitates the natural stone bridge of limestone—as in the 
Puenté del Ynca of the Andes—and if chemically right, so 
as to produce perfect stone not acted on by the atmosphere, 
it would be as good as, or probably better than, any other 
stone bridge. ‘The vegetable suspension bridge is imitated 
by the natives of Chilé in animal substance, viz., ropes 
of raw hides saturated with grease, very strong mechani- 
cally, though not skilfully constructed as regards oscilla- 
tion, and with the disadvantage that foxes, being fond of 
gelatine and grease, are apt to gnaw it for their dinners or 
suppers. ‘The iron ropes, modern substitutes for those of 
hide, are also subject to oscillate, and oxygen may consume 
them as the foxes consume the hide, if not guarded 
against. : 

All bridges must be constructed on one of two principles, 
compression and tension, and most involvethe two principles 
together. Bridges of stone, brick, concrete, cast iron, and 
some of timber, involve the compression principle or thrust 
as in arched forms, and cast iron is best as far as 
regards strength, for it is practically incompressible, and 
probably the cast iron bridge called the Southwark is the 
strongest bridge in the world as regards superstructure. It 
is subject to rust or oxydize, but so aresome kinds of granite; 
and then, again, granite is more brittle and apt to chip at 
the edges, tor which reason two inches in thickness are 
wasted, in chipping away the edges regularly to prevent 
them from chipping i ly. 

But there is a disadvantage in the compression principle, 
the great weight of material which presses hard upon 
the piers, is an unfavourable condition to the marshy beds 
of rivers; and we cannot conceive anything more an- 
mechanical than a huge stack of wooden piles driven into 
the bed of a river, and a massive stone pier built thereon, 
to support ponderous stone arches, the smallest settlement 
causing the arches to crack—a disadvantage avoided by 
the use of cast iron. We have long been accustomed to 
consider stone as the most chemically durable material ; 
but it is, in truth, as uncertain as the different kinds of 
timber, and though some kinds of granite are durable, 
there are other kinds inferior to good brick. Upon the 
whole, artificial stone, whether prepared by fire, as bricks, 
or by chemical mixture, will, as they go on improving, be 
found to be the best chemically ; but it is not probable that 
they will attain the solidity of metal, which, from its first 
introduction by Thomas Paine or others, has gone on in- 
creasing in use from the time the Sunderland bridge was 
first erected; and since the advent of railways goes far to 
abolish the use of stone altogether, at least for railway 
structures. The vibration caused by heavy rolling masses 
disintegrates stone; and there is not a doubt that, if iron 
does not displace it, concrete will; for the same reason that 
steel displaces iron—it is homogeneous. Brick and mortar, 
or brick and cement, are not good, unless they are of equal 
mechanical hardness and toughness, and when stone is 


-| used it is sought to make a mechanical fit of the surfaces 


without cement, unless in structures similar to what is 
called Kentish or flint walls, in which the walls are 
really formed with mortar, in which the stone does not 
serve for strength, bat for filling in—and, we may add, for 
falling out also. 

The weight of cast iron has given rise to the use of 
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wrought iron in the structure of railway bri It is 
generally assumed that cast iron is most fitted for com- 
pression, and wrought iron for tension; but in truth 
wrought iron is well enough adapted for thrust, if it be in 
sufficient thickness, and it has the advantage of not being 
brittle—a very serious defect in railway bridges in case 
of concussion—but whether for railway bridges or for 
ordinary traffic we have probably seen the last of stone 
bridges over the river Thames. Of the Hammersmith 
suspension and the Battersea amerenre there is little to be 
remarked. Their structure is light, and so is. their work, 
and we have been familiar so many years with Telford’s 
Menai, that we feel no interest in them, and the Hunger- 
ford has gone to Clifton, more, possibly, as a remnant of Mr, 
Brunel, junior, than for any other reason. The Vauxhall 


bridge is a pretty stracture of light cast iron, sufficient for | f 


its work, and the Battersea railway bridge is a bad imita- 
tion of it in wrought iron, too light for its work, incessantly 
vibrating and trembling under the loads because the iron 
is too long for its thickness, and the only remedy would be 
to cross-partition it in the form of cells, as Mr. Page has 
done at Westmineter. 

The wire rope bridge of Mr. Barlow, at Lambeth, is a sam- 
ple of a Meg Se bridge, and, we may add, an intensely 
ugly one. We very much doubt whether the ugliness is a 
necessity of the cheapness, and if ugliness were di 
we think it would have been practicable to make a dis- 
tinctive feature of the ugliness, constituting it a class and 
order of ugliness in iron bridge architecture. There may 
be classical ugliness producing a certain effect, like the 
ugliness of a Dwarf, or a Telamon or Caryatid, which the 
order of motpe-gotgs can never attain to. But people will 
praise the bridge that carries them safe over, and share- 
holders prefe% of all bridges, that which abridges their way 
toa safe dividend. 

Westminster bridge is a hybrid, with stone piers, sur- 
mounted by cast iron abutments, sustaining wrought iron 
arched tops, but it is a very successful hybrid, sliding from 
the old into the new, and presenting a very graceful and 
airy appearance. It was produ in compliance with 
certain prescriptions. It was to have headway enough for 
the craft plying in the river, and was to be kept low, so as 
not to interfere with the line of the Houses of Parliament, 
and it was also to preserve a gothic character—these condi- 
tions necessitated the smallest practicable amount of depth 
in the arch. For this reason the cast iron arch which 
would have been produced from the cast abutments on the 

iers was truncated, and a series of wrought iron curved 
cont thrown in to form the crown. Had they been 
left like the Battersea railway bridge, there would have 
been an incessant buckling, bat Mr. Page understood his 
work better, and by a series of cross partitions formed his 
arched girders into a series of cells, which restrained the 
buckling of the girders within very narrow limits, result- 
ing in a mere vibration, the thrust being taken by the 
rigid castings. As a useful and convenient bridge the 
result is very good, with ample roadway, pleasant para- 
pets, and very gradual ascent. Architecturally, the 
defect is in the broken lines at the centre of the flat arches, 
where the lines of the upper structure cut into them. The 
only way of remedying this defect wonld be to fix orna- 
mental shields at the intersections. Those who remember 
the old bridges of stone congratulate themselves on the 
advantages gained by the practical use of iron, and the 
bigots in stone must allow that the use of iron is very 
fairly combined with grace of form. 





bridge, the surface in the Blackfriars will probably be 
multiplied by ten. The ornamentation of the pier heads 
in curved masses of cast iron seems to us to savour of the 

In the construction ois ge gh caged 
portant point is the rapidity with ¥ can 

rected, = ially as the piers. The atrocious 

laying bare bed of the river, and break- 
wis plan bore departed, and the caisson has 
another form in the hollow cast iron cylinders. 
But these have still their defect. There is no existing 
means of spreading their foundation. They are still sam- 
Frcs. “Bognor prctaly recoguie thin, when 

. Engi i recognise when, after 
they are finished, phos load them with masses of rails, to 
‘orce them down to the utmost. And they go down, deeper 
than would be necessary, in order, to some extent, to make 
up by side friction for the want of bearing below. This 
class of pier resembles a tree, in its general aspect ; and 
the tree form should be observed throughout. It is said 
that when Smeaton designed the Eddystone, he took the 
general form of the oak tree, spreading the roots of his 
column, and i erin it upwards in a. curved form. This 
curvature could not be attained in the eylinder pier, as 
the cylindrical form is essential to its descent during the 
excavation. But it would be perfectly practicable to 
imitate the root of the tree with a spreading base, by 
excavating laterally under the edge of the cyl'nder in the 
dry ground, and passing iron bearing plates below the iron 
rim, and of such form as to wedge together, and form 
a foundation four times the area of the cylinder, bolting 
them all to an internal ring. And if the cylinders were 
strutted across from side to hn at + agp the qe — 
of maso’ mains be Chae with, and a great weight 
saved, while po might be had to the interior of the 
column at all times, with great facility, the internal struts 
serving as ladders. As at present constructed, the cylinder 
is a mere shell to facilitate the building of the core, doing 
no work itself in thecarriage of the superstructure, on which 
is a round pier of concrete and brickwork, surmounted with 
a granite block, resembling a millstone. Weare quite sure 
that the hollow cast iron structure, with a spreading base, 
would be more effective, and less costly. 

The question is, would rust affect the cast iron mis- 
chievously internally ? We donot think it would, for in 
the process of buiiding, the cast iron might be heated with 
fires and solidly pitched over. Smeaton, in the Eddystone, 
heated his iron and dipped it in linseed oil. e look 
forward to this mode of structure as a great probability— 
combining ample strength with t lightness and abun- 
dant bearing area, analogous to the screw pile in principle, 
but of a diameter it would not be possible to attain with a 
manageable screw. Pitched inside and on a heated sur- 
face, and with the outer side close rammed in the earth, it 
would take some generations to convert that cast iron into 
an oxide. 

Preservation from rust is a very important element in 
iron, and more especially in wrought iron structures, and 
this is ually forcing itself on public notice. At the 
time of the erection of the Conway and Britannia bridges 
a preference was pointed out in a quarterly periodical for 
the high-level bridge at Newcastle-on-Tyne instead of the 
Britannia, the one being a permanent and the other an 
ephemeral structure, having seven miles of cellular tubing 
rough with angle iron, 2lin. in height, and 18in. wide, 
which no engineer could possibly inspect without being 


The Charing Cross bridge is a very complete structure, ' drawn through on a truck, first on his right side, then on 
and for its size and span is the strongest yet built with the | his left, then on his back, and lastly on his stomach, 


same amount of material. It is not a lattice bridge in the , making twenty-eight miles in all. 


here is the engi- 


ordinary sense, but a girder of = ironwork with the, neer who would do this, with the dust dripping into his 


various parts in strong material, all accessible, and not ex- 
posed to mischievous rusting. Each poms is composed of 
a hollow iron trough, at the top and bottom, connected by 
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‘ with the sun shining, the 


eyes, and condensed water following? And, if painting be 
contemplated, who is to supervise the boys at work when, 
raught of air is so strong that, 


alternate struts and ties, secured by massive bolts at either { unless closed at one end, each cellular tube becomes not a 
end in a diagonal form, the opposite tiers of struts and ties | pea but a boy shooter. The papers have lately been rife 


being pinned together with struts and cross-bolts, the whole 
forming a skeleton beam which is not exposed to buckle 
either vertically or horizontally. There is no waste 
material in it, and every part is strictly useful, the orna- 
mentation, if it may be so called, being all structural. 
Criticism has occasionally sneered at it, as being put in a 
livery of brown cloth and gilt buttons, but the brown 
colour is strictly legitimate, being simply oxide of iron, the 
colour which nature gives to it when left alone. The gilding 
had perhaps better have been omitted in the bolt heads, 
substituting form for colour to indicate structure. We 
know that they are not gold bolts, and gilding belongs 
rather to filagree interiors than to massive exteriors, and to 
hot and dry climates rather than cold and wet. The pier 
columns of hollow cast iron, planted deeply in the river 
bed, have been likened to stumps, but they are more like 
trunks of trees, and those who look at the expanse of 
water they leave free, with the least possible breakage of 
the river bed, will at least acknowledge their perfect utility. 
They are certainly naked, and would have looked better if 
trees with the bark on instead of peeled. We criticised them 
before in this respect, and pointed out how much better 
they would have been, both in appearance and in point of 
strength, as against blows from barges, if they had been 
formed fluted like Doric columns, and this we are glad to 
find is the form resorted to in the Cannon-street bridge. 

It is remarkable how very small is the amount of vibra- 
tion on this bridge, as may be tested by standing on the 
footpath while trains are passing with enormously heavy 
engines. 

e cannot yet do more than allude to the two new 
bridges, the London, Chatham, and Dover, and the Cannon- 
street, but shall examine them at a future time. Mean- 
while we cannot express approval of the four clustered 
columns of the Blackfriars railway bridge, nor of the 
lattice system adopted in the upper structure. It is 


poverty of conception to use multiplicity of parts in bridge 
structure, where material is unlimited in size ; and, if paint 
be required, it is a great mistake to multiply surface and 
diminish strength. The lighter the material, the more is 
the amount of damage from rust, and the greater the sur- 
face to be painted. As compared with the Charing Cross 








with an account of forty tons of rust and scales taken out 
of the tubes, and we remember that very soon after the 
erection of the Conway four tons were taken out. We had 
predicted this result, and that the time would come when 
the papers would be full of notices of “ the unaccountable 
subsidence of the Britannia Bridge.” The rust has come, 
and of a surety the subsidence has to follow in due time. 
It has long been roofed with asphalted paper to mitigate 
external rust. 

We do not apprehend any danger of its falling, because 
the subsidence will be gradual, the slight arch upwards 
becoming first a straight line and then a catenarian curve, 
like the wooden bridge on the Limerick line, which has 
long been a kind of timber rope, and still hangs together. 

But there is a bridge carrying railway trains which we 
never pass over, and, when we pass under it, it is after watch- 
ing carefully that no train is coming, and which bridge is 
marked down in our minds as doomed to fall with a sudden 
crash, if ever a train should get off the line. It is a girder 
with the compression member of cast iron and wrought iron 
patchwork intermingled, and diagonal ties and vertical bars 
slinging the roadway to it. As the trains pass, the diagonal 
ties tremble and quiver from right to left, like a ship’s shrouds 
to leeward hanging by their rivets. ‘lhe engine looks like 
a huge humble bee supported on a spider’s web. Many 
were the experiments made by Government officials ere 
they would pass this bridge, and were they to test it now 
they would probably find that it is weaker than at first, 
albeit its frequent and unsightly patching. It is under- 
going the process of weakening down to the breaking / 

int. It is a doomed bridge, Setunatihy of light traffic, 

ut one on which some day the passengers will make the 
experiment of a fall of some 25ft., and may, perchance, cut 
in two a train below it, instead of falling soft, as into the 
Dee river. And then the press will ring with the story of 
a railway “accident,” which may more properly be called 
a railway sequence—effect following cause logically. 


WHAT IS AN ENGINEER? 


Even Bishop Colenso will scarcely doubt that there is 
wisdom in the multitude of counsellors, but there can be no 





doubt about the existence of confusion in the multitude of 
opinions. And yet truth is mioy-one, soporging to the 
—- pr apts I potted beg he aren 
of apparently discordant ingredients—lik e ingre- 
dients of the mixture termed punch, or as a good cast 
metal is run out of the cupola from a peg 8 of many 
kinds of pig. So thought we when, after a Diogenes-like 
search for a definition of areal engineer, we were about to give 
up the task in despair. One truth is, however, manifest to us; 
that cae § the dor wh ~pomnmet ys success.in the 
exercise of our i ve stamped them as engineers, 
nor the collective opinions that give the status of theengineer 
in civilised countries where he is at work, agree as to the 
qualifications that constitute an engineer. It is a new 
profession, not a century old, and collective wisdom does 
not seem to have yet made up its mind about engineer- 
ing as about the professions of law, physic, and 
vinity. 

Gas adie man tells us that an engineer, in the true 
sense of the term, must have the integral and differential 
calculi at his finger’s ends; that he must be able to treat 
every portion of his workin the most abstract manner, andto 
soar into mathematical sublimities on the smallest question. 
He — be = “by r ic scale, to ee 
pots of ale; resolve by sin’ and tangents straight, i 
and butter an weight ; ry Waals, tell what 
hour o’ th’ day the clock does sttike by algebra.” 
Thisis the German; and more especially the French, notion 
of anengineer. Shoals of engineers like this quit every 
year, in a perfected state, the German Polytechnics. The 
greater expense of the French Ecole Polytechnique and 
other schools act as a brake on production of this kind, 
but those who do. leave these schools have been described 
by one of themselves as “ capables de tout faire, et prets a 
rien.” 


A second man, equally eminent and famous, teils us that 
an engineer is not an engineer without ingenium—he must 
be naturally gifted in the highest degree with the faculty 
of invention. A man must be born in the constructive 
purple; he must be an engineer by right of birth—by 
right divine. This is, to some extent, the American idea 
of an engineer ; of that strange country where they make 
presidents of rail-splitters, cabinet ministers of cobblers, 
and generals of tanners and lawyers ; where, as in Cali- 
fornia, a man ean charge his profession as often as he can 
divorce himself from his wife. This system has resulted 
in many new and original productions, butJas often in 
tarnation smashes. 

A numerous class then tell us that a real engineer 
must be able to handle the file, the chipping hammer, 
the turning tool, and the drawing pen, with equal ease and 
facility. He must be able at once to take the tool out of 
any man’s hands in the shop and show him how it should 
be handled. This is more especially the English idea of 
an engineer. It has produced mach sound and good work 
as long as the experts have confined themselves to a more 
or less beaten track. The several tracks have been formed 
—like English railway lines—at much expense of blunder- 
ing and waste, but as far as they go, they are sound. ‘I'he 
way is good of its kind, but its kind is not perfect. 

Then comes the world’s opinion of what constitutes an 
engineer. In London, the sine qué non is a fine office in 
Great George-street, or thereabouts, provided with an ante- 
room holding a more or less number of clients. ‘The work 
can be done by younger men, hired at so much a month ; 
and commercial success sets the stamp on the metal, 
whether it be gold or pinchbeck. In most parts of the 
provinces, a large manufactory is required, either inherited 
or not, as the case may be. After acquiring “a considera- 
ble degree of eminence” in commissions on heavy contracts, 
the insignia of M. Inst. C. E. follow as a matter of course. 
In all the world, however, success makes engineers as well 
as statesmen or generals. 

What is, then, an engineer? He is neither a pedant, 
however profound, nor a visionary empiric, however in- 

enious, nor an ignorant mechanic, however dexterous. 
ngineering consists in the adaptation of the forces of 
nature to the wants of human society—the word adaptation 
being used in the wide senses of directing, preparing, and 
producing. These forces of nature are recondite and com- 
licated, and, although that inquiring animal, man, has 

n face to face with unchanging nature for thousands of 
years, he has not been able to wheedle all her secrets from 
her. Science, however, such as it is, is the human practice 
of generations and generations; it isthe knowledge—power 
latent in the life-span of a single individual multiplied 
many thousands of times. The self-satisfied empiric, or the 
ignorant operative, who rejects that accumulated labour 
called science, shows a narrow-minded ignorance which is 
only equalled by the learned man who fancies that every- 
thing can be done by mathematical calculation. Much 
more could be done by theory if theories were complete, but 
science, in its present state, is only imperfect, and requires 
to be bound together for every-day use by every-day practice. 
And the imperfection of man’s individual powers will never 
allow what is termed practice to be dispensed with, while an 
ounce of mother-wit will always be worth more than a ton 
of school-wit. We may thus define an engineer as a man 
more or less gifted with the constructive and philosophical 
faculties, furnished with a sound education in the modern 
sciences, and one who has as much, or more, prepara- 
~ time.in the workshop as in the lecture room. 

n the first three opinions we have cited, is to be 
noticed the sentiment of the eloquent but mistaken fox, 
who tried to persuade all the other foxes to dock their tails 
to the length of his own; or, rather, of a fox with a par- 
ticularly long tail advising others to cultivate theirs to a 
similar length. No doubt a perfect engineer ought to be 
a man of science, a workman, and an artist—just asa 
general ought to know drill, while he must have the science 
required in handling bodies of men, and should have 
the talent to take advantage of the mistakes of the enemy. 
The engineer should have the philosophic faculty for getting 
at the principles of his , the mgenuity that enables 
him to adapt his designs to special circumstances, and, 
besides that, knowledge of work and workmen, without 
which both judgment and ingenuity are like a brass 
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colossus standing on of clay. But how many men in 
the mass have mathematics? and how many 
have the leisure, in every-day life, to keep their mathe- 
ical acquirements from rusting? and how many are 
born with a real power for criginal invention? and how 
many can handle a file and chisel after only five years 
absence from the vice? Above all, how many are gifted 
with the kingly faculty of sound judgment, that ever gives 
its possessor the position of a judge in a court of inferiors ? 
Genius, very exceptional ability, makes the possessor 
of such faculties a Kaiser Sigismund—super grammaticam. 
Witness Brindley, who could scarcely write, or Watt, who 
never entered a lecture-room. And yet most of the men who 
have really done great work have had their naturally high 
wers directed by a careful education. Bonaparte would 
ave never been Napoleon I. without first passing through 
Brienne; Humboldt would haye never thonght out his 
Cosmos without the training of a most careful education ; 
while both Newton and Bacon had similar advantages in 
the best educations their times could afford. 

Yet more strongly must this argument apply to the mass 
in any skilled profession, new or old, who cannot be 
Napoleons or Newtons. French engineering preparation 
requires more appreciation of practical acquirements— 
bridges and engines cannot be bui t by soaring high up into 
an atmosphere of mathematical sublimities. There are 
many engineering functions in which inventive abilities are 
not required, and some very great reputations have been 
based on a lifetime spent in judicious copyings. What we 
want in England, and what, sooner or later, we must have, 
if we do not wish to be left behind by other nations, is a sound 
and recognised curriculum of education for our engineers. 
A boyhood spent in learning the little Latin and less 
Greek which form the educational food of the English 
middle classes—seven years then employed in nage and 
drawing, mayhap in a little filing and chipping, and still 
more cigar-smoking—can never form the engineer. Tis 
education forms the common mind, and, for that matter, 
more or less the uncommon mind. 

It may be taken as proved that the French system of scien- 
tific cram and the English system of hap-hazard pupilage are 
equally irrational. On the one hand, we havea Sonant more 
fitted to bea schoolmaster than to direct or design engineering 
operations; while, on the other, we have a man more fit to 
earn, in the best case, his thirty shillings a week at the vice, 
than to handle the great interests of life and property at 
stake in an engineer’s practice. The two extremes meet 
both in France and England. Engineering in France is 
substantially confined to one class of men, turned out to 
order from the Government schools. In England, as there 
is no recognised standard for either the practical or theore- 
tical preparation of an engineer, the public are in prudence 
compelled to take their work to about lette-deben men with 
great names. Under present circumstances if ayoungengineer 
wishes to acquire in a complete way the modern sciences, 
he must either thoroughly learn French or German, in 
order to attend one ot the French or German industrial 
schools, or he must spend several valuable years at one of the 
great English universities. Few parents can go to the 
expense of an English university education, and a much 
inferior education is there acquired, for technical purposes, 
than can be got in return pg we than £5 a year at most of 
the German universities. 

The simple fact is that few are as yet agreed as to what 
the education or preparation of anengineer should consistof. 
The French system has produced a set of unpractical men, 
who, in their turn, produce expensive and unpractical 
work, distinguished by little or no originality, and, in a 
great measure, made up of copyings of their neighbours. On 
the other hand, French engineers in general have a love for 
science for its own sake, a power of systematically de- 
scribing engineering operations, and a profound grasp of 
the work before them, that are not often found in England. 
The slight lines of demarcation between the different pro- 
fessions and classes in America, and the continual changin 
from one profession to another, have produced many evi 
effects, amongst which iz the natural result that engineer- 
ing work is often undertaken in that country by men who 
have not, been trained as engineers. What our mechanical 
and civil engineers, our shipbuilders, our architects, our 
surveyors, our miners, want is a systematic course of, at 
least, two or three years training in the modern sciences in 
addition to “serving their time” in the office or in the 
workshop. 








ArTILLERY Expgriments.—The Paris correspondent of the Daily 
News writes :—“ People are beginning to rub their eyes, and to ask 
what all the artillery experiments going on in England are leading 
to. We are assured that the Armstrong gun, as an engine of naval 
warfare, is sed of no superiority over the old 68-pounder ; 
that its cost is much greater, and that nearly all the good which can 
be said of it is, that it is better than anything in France. Here, the 
press says it has no means to prove the truth of this assertion, for 
the French administration declines to make known the result of any 
of its experiments in artillery. Some time last year a steel piece, 
invented by the same officer who induced France to adopt the 
canon rayé, was sent far out to sea on board the Gloire for trial, 
Until it got into blue water, it was kept hidden under canvas; its 
covering was then delicately removed, and experiments commenced 
The question now raised in this country, as in most others, is, what 
is to be the future calibre of naval guns? A writer in the Patrie 
says that, notwithstanding recent events, the French admiralty docs 
not appear in favour of modifying the armament of ships of war, 
La Couronne, Magente, and Normandie were, a few months ago, 
armed with pieces of 24, and now they are armed with pieces of 
30, throwing 1001]b. shot. The writer views, not without some 
feeling of alarm, the English admiralty trying cannons of enormous 
calibre, and he sees visions of new vessels, which must be built to 
carry one or two heavy guns, and have immense speed. The 
reconstruction of the navy, with the new navy not yet completed, 
opens up @ pleasant vista. Disagreeable as is the actual taxation of 
a country for its leaves of laurel and its defence, there weighs upon 
this n another impost, called the conscription, which is quite 
as heavy to bear. The opposition is constantly crying out against 
the number of men taken yearly from their different crafts or pro- 
fessions. There is a rumour now that the National Guard is to be 
subjected to a somewhat similar system to that adopted in the case 
of the second portion of each year’s contingent—they are to be called 
out, turn about, and exercised at target fring at Sartory, near 
Versailles, The citizens already find it bard enough that they 
thould be called on to do guard duty iu the capital, but what will 
foal say if sent some twelve miles from Paris, to remain away from 

for a week ?” 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


ee 
Grants of Provisional Protection for Six Months. 
1009. Fasatusny Porm, Bimminam, ant Cunt Basvar, Elmdon 
Birmingham, *‘ Improved ornamental bricks, pe Rep -| 
man the same.”—Petition 


1031. Korver Freparic Bruyen, Brussels, Belgium, ‘‘ Improvements iin 
vegetable in ooaverting them 4 pulp, in bleaching the 


em A 
Hunter Hoipsaness and Henry Joapax, Liverpool, “ Im- 


planking, part of which may be lied to vessels constructed entirely 
Sf wend er with weed fcesen aod plat deck ” 
Petitions recorded 23rd April, 1864. 

1177, James Roy, Liverpool, ‘Improvements applicable to self-ecting 
mashing apparatus.” — Petition recorded 9th May, 1864. 

1872. RicHARD ARCHIBALD BroomaN, Fileet-street, London, “ L vements 
in orduance and in gun carriages."—A communication from Theophilas 
Alexander Blakely, st. Petersburg, Russia.—Petition recorded 2nd June, 


1864. 

1409, Eowarp Jossrn Hu@uss, Manchester, ‘‘ [mpr ts in dyeing and 
printing.” — A communication from Charles Lauth, Paris. — Petition 
recorded 7th June, 1864. 

1450, AveustUs WaLKgr, Buffalo, New York, U.8., ‘‘ Improvements in the 
construction of steam and sailing vessels for naval and merchant serv: 
and in the mode of arming working the same.”— Petition 
llth June, 1864, 

1644. EDwarp Tuomas St. Lawrence McGwire, Porchester, Hants, ‘‘Im- 
provements in the means or method of slinging hammocks for military 
and other ."— Petition recorded 1st July, 1864. 

1675. JosgPH BENNETT HOWELL, Sheffield, “ Improvements in appsratus for 

and mangling.”"—Partly a communication from 8. James Dennis, 
Boston, U.S.—Petition recorded \th July, 1864. 
1840. PauLus Aimiuivs Le Bov.enas, ls, Belgium, “ An electro- 
i 2rd July, 1864. 


balistic chron he. "—. 
h, “Improvements in the manufacture of 
recorded 





1867. ALLEN DaLzauL, Edinburg’ 
colouring matter applicable to dyeing and printing.”—Petition 
26th July, 1864. 

1894. Henny McEvoy, Hall-street Works, Birmingham, “ Improvementsin 
the — or articles used in the game of croquet.”— Petition recorded 
80th July, 1864. 

1942. James Ravcewirre, Hollinwood, and Mason Rapciirrs, Manchester, 
“Certain improvements in the manufacture of narrow fabrics, such as 
‘ * * bands,’ ‘ ribbons,’ or other similar articles,” 

@, Aylesbury-terrace, Walworth, Surrey, ** Means or 

a tus to facilitate the acquisition of lan; , applicable also to 
obtaining various in musica! combinations, and to other purposes 
of education, utility, amusement, or diversion.” 

1949. ApoLpa HerMaNn ALVIN PrLUGuaAUPT, Manchester, ‘‘ Improvements 
in producing colour from aniline.” —Peti recorded ugust, \. 
2005. Henry Peruse, Trigon-road, Clapham-road, Surrey, ‘“‘ An improved 
form of biock of barnt clay, stone, wood, or other for the 
construction of arches, floors, or pavements.” — Petition recorded 12th 


August, 1864. 

2017. Wituiam Jongs, High Holborn, London, “ Improvements in machines 
or presses for ping or embossing paper or other substances.” —Peti- 
tion recorded 18th August, 1564 

2039. CHaRLEs Francois Dagcags, Upper Thames-street, London, “A 
new mode of treating or pooraes the sorgho plants (holcus sorghum), 
so as to render the fibre thereof useful in manufactures, as a substitute 
for hor-ehair and otherwise.” 

2041. Bispox Bioop Stoxxy, Dublin, Ireland, ‘‘ Improvements in the 
construction of submarine works, and in the apparatus to ployed 
therein, the same beiug also applicable to the raising and transporting of 
heavy bodies.”— Petitions podins 16th August, 1864. 











Inventions Protected for Six Months by the Deposit of a 
Complete Specification. 

2284. ALFrep Forp, Trafalgar Works, Peckham, Surrey, ‘* An improved 
method of facturing fi loth.”—Deposited and recorded 2th 
August, 1864. 

2113. Gronge Hassxtine, Pp 8, 'y-lane, London, 
“Improvements in mechanism employed in the manufacture of boots 
and shoes."—A communication from Gordon McKay, ton, Massa- 
h ts, U.S.—Deposited and recorded 27th August, 18640 
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Patents on which the Stamp Duty of £50 has been Paid. 


2163. James Hargis, Hanwell, Middlesex —Dated 30th August, 1861. 
2156. Ropert SHaw, Portlaw, Waterford, Ireland.—Dated 30th August, 


1861. 
2206. Ropzat McConne, Glasgow, Lanarkshire, N.B.—Dated 5th Septem- 
ber, 1861. 
2211. PETER Errertz, Manchester.—Dated 5th September, 1861. 
=. Frepericn Bennett, Upper Works, Bagilt, Flint.—Dated Sth Septem- 
r, 1841. 
2203. Francois EvGENE SCHNEIDER, Rue Gallion, Paris.—Dated 4th Septem- 


ber, 1861, 

2243. Robert Owen Waits, Blackheath Park, Surrey.—Dated 7th Septem- 
ber, 18#1, 

2261. Joun Bowss, Viaduct Works, Earlstown, Lancashire.—Dated llth 
September, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 
2290. Tuomas BraprorD Salford, Lancashire.—Dated Ist September, 1857. 
2299. Evan LxiGu, Manchester.—Dated 2nd September, 1847. 
— Harrison, Red Lion-square, London.— Dated 10th September, 





Notices to Proceed. 
1009. Faerpmanp Ports, Birmingham, and CHARL&s Harvey, Elindon, 
Birmingham, ‘* Improved or tal bricks applicable for various useful 
hi facturing the same,”—Petition 





purposes, and in the 
recorded 21st April, 1864. 

1031. Bonner Freperic Brunet, Brussels, Belgium, “‘ Improvements in 
treating vegetable fibres, in converting them into pulp, in bleaching the 
same, and in apparatus employed therein.” 

1038. Tuomas Hunter Houpeangss and Heyry Jorpan, Liverpool, “ Im- 
provements applicable to the construction of ships or other navigable 
vessels, the hulls of which are built with metallic frames and wood 
planking, part of which may be es to vessels constructed entirely of 
wood, or with wood frames and planking, and iron deck beams,”"—/Peti- 
tions recorded 23rd April, 1864. 

1039. Harry Marspen, Huddersfield, Yorkshire, ‘‘ Improvements in, or 
applicable to, carding engines.” 

1040. WiLutAM Crorts, Herne Bay, Kent, “ Improvements in the means 
and apparatus used in the propagation of oysters.” 

1043. JaMes Symes, Norfolk-street, Strand, London, “ The invention of 
improvements in urinals.”—/etitions recorded 25th April, 1864. 

1045. Gzorez Hase.tine, Southamp buildings, Chancery-lane, London, 
‘‘Improvements in rotary pumps.”—A communication from Abiather 
Haydn Knapp, Newton Centre, Massachusetts, U.S. 

1047. WiLLiAM TaYLor, Stack is, L bire, ‘‘ Improvements in machi- 
nery for spinning cotton.”— Petit ons recorded 26th April, 1864. 

1054. Louis ApoLpaus DurRginv, Soho-square, London, ** improvements in 
springs used in making seats, cushions, seat backs, pillows, mattresses, 
and similar articles."—A communication from Charles Louis Victor Yon, 





y for 








Paris. 

1056, Tuomas JouNn Seanr.K, Darnley-road, Hackney, Middlesex, ‘‘ Improve- 
ments in apparatus for washing and wringing cloths, textile fabrics, or 
other articles.”’ 

1058. Bonnet Freperic Baune., Brussela, Belgium, ‘‘ Improvements in 
treating titanic iron sands, and in apparatus employed therein.” — Petitions 
recorded il, 1864 


27. pri e 

1066, RicHakD M&.Line, jun., Coupland-street, Manchester, ‘‘ Improve- 
— = the construction of the wheels of carriages or vehicles for com- 
mon _ 

1027. CuristoPugn OswaLp ParexcouTi, Russell-square, London, “ Im- 
provements in armour plating, and in batteries of war. 

1059. ALEXANDER NoTMAN, East India-road, Poplar, Middlesex, ‘‘ Improve- 
ments in binges for ships’ ports, skylights, and other purposes,” — Peti- 

1070. 4 Conats jan, ‘Bolte Antrim, “I ts applicable to 
9. Jou ¥, jun, nD 2 mprovemep 
projectiles to be pane Ey smooth bored ordnance and small 


arms. 
1082. Jouw McCauu, Houndsditch, London, and Bsvan Groner Sioper, 
Walthamstow, hh. ore in preparing and preserving food.” 


1089. Ongin CLark Buapict, New Haven, Connecticut, U.S., “‘ Imp 
ments in manufacturing nuts, and the preparation of the metal therefor, 
and in the machinery or apparatus employed therein.” 

1096. Josern Mrevaszy, Rue Chariot, Paris, ‘Improvements in milliners’ 


work boxes " 
1101. J Host, ad ements in the 
~~ Unt, ener mprove ornamenting 














recorded 3rd 
1142, James Jomn Mitumr, jun, Clarendon-place, Vassal-road 
oe a ee ae ene 


y, 1864, 

1167. Epwarp Tomas, Holloway, — “ Improvements in the manu- 

119 dave aoa Women: Fitcbory Green oe Tie span 
. Jans AN 

ture of dye stuffs from mea eno dean seed 10th 


M QJ 

1194. Jousru Booru, Joux Boors, and Junax Boorn, ‘‘ Improvements 
a pep coven and oles Ghavlay etn, ana pamNG 2 and 
gearing connected therewith, and SSaleet calles and balsting 


=e 


1908, Janes Laz Hoesen, Belle Sauvage tara, Ludgate-hill, Loadon, * 1 
AMES TON, “Im. 
in machinery in tentering, stretch and 

paper, and other “= Petition recorded 12th May, 


1 WELL, Beeralston, near ire, 
| eeteamcme eatin gt ge Ny ae 
1249. ape cca eet mag 

'—Petition recorded 


1277, WiuataM Tasker, jun., Waterloo Ironworks, near Andover, Hante, 

hy sy sero eee org d= go cptraacd 
ay, 

1291. Matruew Piers Wart Bouton, Tew Park, Oxfordshire, ‘* Improve- 
ments in engines worked by means of heated air or and 
of which invention is also licable to com; og air and form 
fluids.” — Petition recorded Mth May, 1864. 

1636, Matrurw Pisas Watt Bouton, Tew Park, Oxfordshire, “ Improve- 
bay ip staining power from aeriform fluids."—Petition recorded 80th 

‘une, I 

1644. Epwarp Tuomas Sr. Lawrence McGwire, Porchester, Hants, “ Im- 
provements in the means or method of sl hammocks for military 
and ne eee ae recorded 1st July, 1864. 

1686. Jonw Henry Jonnson, Lincoln's-inn-fields, London, ** Improvements 

in the smelting or reducing of lead ores, aud in the refining and softening 

of lead.”—A communication Alexander Hill Everett, New York, 
U.8.— Petition recorded Tth July, 1864. 

a Groner Furness, Great het ee gary and James 

TER, Catherine-terrace, Lansdown-road, Lambeth, mprovements 

in the construction of dredging or excavating machines.”—Petition 


recorded 26th July, 1864. 
1912. Hawry atrwoop, Wapping Wal!, Shadwell, Middlesex, “‘ Improve- 
parte of steam engines and other 
machinery.”—Petition recorded 1st August, 


ments in packing and lu s 

1932. AMos Lawargnce Woop, Westminster Palace Hotel, ** apres 
in sewing machines.”— A communication from David Wood Green 
ages Chelsea, Massachusetts, U.8.—Petition recorded 8rd August, 
> 


1 
1946. Geornes Faxpeaick Davuces, Victoria-street, Westminster, ‘‘ Improve- 
aoe in the co tion of anchors.”—Petition recorded 4th August, 
2051. Luwinse: Yvose-Laurent, Rue Neuve Popincourt, Paris, “An 
improved military outfit for ‘¢ in caunpaign, intended to protect 
the men, their provisions, and ammunitions nst the dampness and rain, 
and also for several other useful purposes.” — Petition recorded 18th August, 


1864. 
2084. AuraepD Forp, Trafalgar Works, Peckham, Surrey, “An im 
method of manufacturing floor eth.” = Petition recorded 24th August, 
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And notice is hereby further given, that all preeape be an interest in 
such are at me lars in 


opposing any one of applications berty to leave particu 
writing of their to such at the said Office of the 
Commissioners, wi twenty-one cays ness the date of the Gazette 
(and of the Journal) in which this n is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


following descriptions made Abstracts prepared expressly 
Tee vEntaeen os Goan Ghar eats emanlean of Faane 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ge. 
T. Baas, Chapel- London, ‘ Construction of valve gearing to steam 
sar engines.”-—-Dated 8rd February, 1864. . 
This invention consists in forming the reversing gear of a steam engine 
by the means of one eccentric in the piace of two, and it is acoom- 
plished in the following manner ;— inventor makes a | which is 


curved internally to the radius lines which the rod of the slide 
valve requires on one side, and in the centre of this link isa bar, and pro- 
jecting therefrom is a which shaft constitutes cortiatiog point of 
the link ; when the sliding block, which works wit the link, is set with 


the but if 
centre, no action a. To the bottom link the ecoontrie 
is attached by a pin wh’ hole, and to 
first movement by the eccentric on the crank shaft given ; 
necting bar are also attached to H 


this 
has a spring and ratchet, for setting the engine at a given speed back 
or forward.— Not proceedid with. 
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Ciass 2,—TRANSPORT. 
Includi i 3 and Plant, Road-Making, Steam Vessels, Ma- 
“chinarg Gul Fittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, dc. 


231. 8. Grarton, Warstone-lane, Birmiagham, ‘‘ Apparatus for aiding or 
assisting persons in entering and alighting from vehi.es.”—Dated 27th 


J , 1864. 
‘This invention relates to the application of travel! hand-holds to the 
and om A Spotination of 3 oe or cupporia, ep which 
con! 0 0 
Se heed oe ee See axes of these depend 
handies, suitable for a passenger to hold of and steady in walk- 
ing alongs Dee seuie. 2 Fees Son dak eal ae 
holding handle wi runs when 
The handle is relessed it runs back a from the : - 
brought it by reason of the ineli the bar or support oo which 
pulley is supported. Iustead of inclining the bars and causing les 
to 








ing nails from strips or bars of 

mild cast steel, or homogeneous iron or steel, the said strips or bars being 
Tulled and annealed and cut transversely the manner in the 
thus alterwards re 








168 





THE ENGINEER 





Sepr. 9, 1864. 














242. H. A. Bonwevitx, Porchester-terrace, Bayswater, ‘‘ Anchors.”—A com- 





munteation.— Dated 29th January, 1864. is 
This invention cannot be described without ref to the og3.— 
Not with. 
Tnomrson, Glasgow, “ Impr is in brakes applicable to carts, 





258. R. B. PF 
wagons, lorries, vans, and porters’ barrows, and in machinery, apparatus, 
or means of working the same." — Dated 30th January, 1864. ; 

This invention consists in the application of a brake to the top or sides of 
each or all the wheels of the several before mentioned vehicles, in such a 
manner that a pressure is produced upon the surface or periphery of the 
wheels, which thus prevents the cart, wagon, lorry, van, or porters’ barrow, 
to which these improvements are applied, from descending the hill or 
inclined ground with its natural gravitating power, and thus reduces the 
downward pressure upon the animals in draught.—Notl proceeded with. 

256. D. A. Burn, Southampton-buildings, Chancery-lane, London, “ Springs 
for railroad carriages, d-c."—A communication.— Dated 30th Junuary, 
1864 


This invention, relates, First, to the use of certain peculiar end-caps or 
heads for the purpose of securing and confining the ends of curved spring 
plates in the construction of springs. Secondly, to the combination of one 
or more tension plates with two or more bearing plates, in such relative 
positions that the bearing and tension plates shall respectively yield or 
spring under the influence of pressure in planes at right angles to each 
other. Thirdly, to the interposition of a packing of india-rubber, gutta- 
percha, wool, felt,or other elastic, gummy, or fibrous material between the 
ends of the elastic plates forming an elliptic spring.—Not proceeded with. 
262. W. Cuark, Chancery-lane, London, “ Railway brake apparatus.” —A 

communication.—Dated 80th January, 1864. 

This invention cannot be described without reference to the drawings. 

268. A. Prince, Trafalgar-square, Charing-cross, London, “ Artificial pave- 

ment.”"— Dated 30th January, 1864, 

| This invention consists in improvements in the manufacture of artificial 
pavement, the material also being applicable to pottery ware. he inven- 
tor proposes to mould and dress particular kinds of clay, those especially 
which serve to make pottery called artificial brown free stone, and also 
other clays mixed, according to their character, with other substances, and 
also with some materials which are fusible, and with products which partly 
attack the clay and cause it to run.— Not proceeded with 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 
246. J. Kersuaw, Bradford, Yorkshire, “ Take-up apparatus employed in 
weaving.” —Dated 29th January, 1864. 
This invention cannot be described without reference to the drawings.— 

Not proceeded with, 

272. J. CLeaG, and J. Smiru, High Crompton, Lancashire, and W, CARNELLY, 
Manchester, ** Weaving certain descriptions of falrics termed diagonals 
aml twills.”—Dated 2nd February, 1864. 

In performing this invention a ground pick is first made (that is equal 
warp and weft), next a surface pick, which forms a twill, then another 
urface pick which forms a second twill, but so close as to appear but one ; 
then another ground pick is made, and so on. The patentees remark that 
in weaving what is termed an ordinary three end twill requires what 
weavers understand as three picks to a revolution ; their improved method 
of weaving requires nine picks, an ordinary four end diagonai requires 
four picks, a five end ten picks, a six end twelve picks, and this improved 
method requires respectively twelve, fifteen, and eighieen picks, 

279. ‘S. Fereuson, jun., Paris, ‘ Imitation lace."—Dated 2nd February, 

1864 


According to this invention the patentee produces fining, of three, four, 
or more thicknesses, in such manner as to obtain a shaded appearance, and 
a greater variety of effect. A lace with three, four, and five effects may 
produced by working the lace closer, and by varying the number of twists in 
the different parts of the finings, the net ground being employed in other 
parts as one shade, but in this case it requires a net ground more open, 
which he obtains by taking off the twists of the lace. 


Ciass 4.—AGRICULTURE.—Nowne. 


Ciass 56.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
2565. N, FRiLows, Quadrant-grove, Haverstock-hill, ** Apparatus for the ewe 
of smoky chimneys.” —Dated 30th February, 1864 

‘This apparatus consists of a cap of any size or shape, made of galvanised 
iron, zine, or other suitable material. This cap has on two or more sides 
openings or mouths for the egress of smoke immediately below te roof 
which surmounts the cap. These mouths are weil shielded, so that no air 
can get inside the cap from without. For the purpose of preventing down 
currents, and creating a strong upward current, the inventor makes upon the 
rocf and on the sides of the cap incisions to admit a flat tube with an open 
mouth-piece to catch all the air possible from outside the cap ; this tube is 
in the form of a half-circle, its lower end being brought down within the 
cap to the upper part of the mouth which emits the smoke. A second tube 
of the same shape is fixed in like manner below the mouth and brought 
upwards to the lower part of the same. The air rushing through either of 
these tubes attracts by its force all the smoke and vitiated air confined 
within the chimney from the fire-grate to the cap, and send it to the 
winds, and while it thus accomplishes this by its force, the same pressure 
will naturally throw back any air that would possibly get past the shields. 
—Not proceeded with, 

258, J. Pumps, Albert-square, Clapham-road, Surrey, “ Piles or cylinders 
Jor piers, embankments, coffer dams, &c."—Dated 30th January, 1864. 

This invention has for its object to render more or less perfectly water 
tight the vertical joints, interstices, or spaces existing between metal 
piles or cylinders employed for structures that are wholly or partially 
under water, and consists in forming grooves, recesses, shoulders, or 
flanges upon the contiguous sides of such piles, and then inserting into 
such grooves or recesses, or against such shoulders or flanges, pieces of 
wood or other suitable material, so formed that the pressure of the water 
causes them to fit tightly against one or more surfaces of the grooves, 
recesses, shoulders, or flanges of t tig piles or cylinders, thereby pre- 
venting the water from penetrating through the joints, interstices, or spaces 
between the two piles to the back of the same, The patentee prefers to make 
the grooves in the piles and the pieces of wood to be inserted of a rectangular 
form, and he forms the lower extremity of the piece of wood with a double 
incline, so that, when driven into the ground in the said jrrooves, it is maje 
of itself to press against the back surfaces of the two grvoves and the side 
surface of one of them. 

285. J. Situ, Kentish Town, London, “ Arrangements for rendering doors 
and windows water-tight."—Dated 3rd February, 1864. 

In carrying out this invention the inventor grooves the said sills or parts 
over or upon which the said doors, casements, or windows hinge or shut 
down in their whole length, and within the space covered by the said doors 
casements, or windows when they are shut. This groove is to discharge 
itself on to the upper surface of the external window sill, by means of a 
lateral perforation or pipe in communication with the said groove, or by 
means of a pipe or duct carried outwards to the exterior of the house or 
building. —Not proceeded with. 








Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 


257. J. C. Happan, Bessborough-gardens, Pinlico, London, ** Improvements 
in slrearma, and in artillery and projectiles for the same.”"—Dated 30th 
January, 1864. 

These improven.ents embrace, First, the alts ring of Enfield rifles and the 
rifling of other smail arms and artillery with or to a peculiar description, 
section, or shape of bore, intended to support a projectile centrally fn the 
bore, or very nearly so, and to allow very littie space for windage, being 
such only as may be readily closed by expansion, or the soft or soft-backed 
projectile intended to be used. This description, section, or shape of bore 
consists of, or possesses in inverse section, three or more plene or very 
slightly concave surfaces, constituting or replacing the ordinary “lands, 
and situate alternately between three or more other surfaces, being curved, 
sweeps or grooves of such depth only, and no more than is necessary for 
windage and to cause rotation. Each such sweep or groove may be either 
uniform in depth or distance from the centre; or the angles formed by the 
sweep or groove with the lands, 0. with the surfaces which have replaced 
the lands, may be rounded off, so as to give it somewhat of an elliptic 
character. The bore may have a progressive or slackening or non-uniform 
amount of twist or inclmation in respect of the len; of the arm or 
cannon, the intention being that the soft metal projectile, when expanded 
during discharge, shall fit or be supported the more perfectly by reason of 
the torsion of the projectile, resulting from the want of uniformity of the 
rifle twist. The improvements embrace, Secondly, the constructing or 

steel 


linings, and, in some j 





| 





bodies to be bored out accurately to fit each other by 
taper or other fittings. The tube or lining may be rifled, as above set 
forth, or in any approved manner either before or after being fitted and 
fixed within the body of the gun. The jacketting, when applied, will add 
weight to resist recoil, and may ad ag ly ve tr i cast or 
formed upon it. Thirdly, and in respect of cast steel guns, as above set 
forth (when no jacketing is to be applied), the improvements embrace form- 
ing upon the gune tr of a di ter about equal to the external 
diameter of the cannon at the part where the trunnions are situate, of 
such com ively narrow width as not to require, ef necessity, that the 
casting should have projections upon its block or mass left or cast for the 
a . whereby, in contraction in cooling and in shaping, by forging or 
producing them, there will result a less destruction of, or interference with, 
the fibre or structure of the metal. Such trunnions m-y, if desired, be 
cireular on only the lower or underside, or otherwise not completely cir- 
cular, but only so far as the bearing or support in the carriage (so as to 
turn therein) may require ; and, in this event, to this feature may be added 
the improvement of constructing the trunnion on the upper side with a 
circular recess, concentric with the external form on the underside, into 
which recess may fit a corresponding holding down piece, attached to the 
carriage, thus converting the trunnion into one of an incomplete annular 
form, and forming a new description of bearing. Lastly, the improve- 
ments embrace the finishing «r fitting of hollow elongated projectiles or 
shells, with percussion or igniting projecting rods, arms, or strikers, in- 
tended to strike an object or the ground, and to ensure the ignition or 
explosion of the shell. These strikers may be situate upon the shoulder 
of the shell, in which case they will not require to be very long, and two, 
or at most three, of them will probably be sufficient, as the rotation of the 
shell will (bending, twisting, breaking, or partial breaking) bring one or 
other of them into use. Or one single striker may be used, situate cen- 
trally in advance of the point or front of the shell, in which case it should 
be of such a length as to ensure its striking the ground or object before 
the shoulder of the shell in the event of the shell pitching or falling 
obliquely. 
260. E. T. Huenrs, Chancery-lane, London, ‘‘ Submarine batteries.”"—A 
communication.—Dated 30th January, 1864. 

This invention consists in the construction and application of certain ma- 
chinery, whereby submarine batteries, mines or charges may be projected from 
the bows or other parts of a ship, discharged and drawn back into the ship with 
security, facility, andrapidity. For this purpose an opening is made in theship 
at the requisite distance below the water-line, and inside of theship, and oppo- 
site the said opening, a tube is attached, the length of which is equal to about 
three hundred timesits di ter, and on the inner end of such tube is adapted 
a movable water-tight cover, and towards its centre an ordinary sluice valve. 
The explosive material constituting the battery or mine is charged in a 
metallic shell, which is attached to the extremity of a rod. To place the 
battery ready for action, the sluice being let down, the external cover is 
taken off, the shell placed in the pipe, the cover run over the rod (through 
a stuffing-box provided for that purpose), and the said cover is then bolted 
firmly to the pipe. ‘he sluice being then drawn up, the battery is projected 
from the ship to the extent allowed by the rod. The explosion of this 
battery is effected either by contact on striking any desired object (the shell 
in such case being provided with the usual materials for igniting explosive 
materials by concussion), or it may be made to explode by an electric spark 
emitted from an electric battery m the ship, and conducted to the explosive 
materials by wires laid through the rod made hollow for that purpose. 


265. H. Bessemer, New Cannon-street, London, “* Manufacture of armour 
plates.” —Dated 30th January, 1864. 


fusued, ont Goa 














The patentee claims, First, in the manufacture of armour plates of cast | 


steel, or of cast malleable iron, the removal of the scale or oxide from the 
suifaces of the several plates forming the pile, and the coating of such 
surfaces with a fusible flux, as described. Secondly, in the manufacture of 
armour plates composed of puddled or scrap iron, or partly of puddled or 
scrap iron, and partly of cast malleable iron or steel, the removal of the 
scale or oxide from the surface of the several plates forming the pile, and 
the coating of such surfaces with a fusible flux, as described. Thirdly, 
forming armour plates by sane So gage so plates of cast steel and plates of 
cast malleable iron, as described. Fourthly, forming armour plates by 
piling alternately cast steel or cast malleable iron with other plates made of 
puddled iron or scrap iron. Fifthly, in the manufacture of armour plates, 
separating the several plates composing the pile (during the heating of 
them) by means of bars or rods placed between the several plates, as 
described. Sixthly the mode of releasing the armour plate from pressure 
when desired, by discharge of water from the rams, placed beneath the 
brasses of the lower roll, as described. 


271. E. Harrison, Strand, “ Breech-loadingfire-arins.”— Dated 1st February, 
1864 





This invention ists in the application of a lever placed for convenience 
round a portion of the trigger guard, such lever being acted upon by a 
spring, and having its fulcrum fixed underneath the barrels in the lower 
part of the breech piece. This lever has on one of its ends a catch which 
enters the locking piece fixed on the underside of the breech end of the 
barrels, and there is a projection at the same end of the said lever which is 
formed so as to act on the lower part of the said locking piece, inorder toraise 
the barrels (which act ona fulcrum) for the purpose of loading. On another 
portion or arm of the said lever is connected a swivel or link, which is also 
connected at its other end with a short lever, having its fulcrum fixed in 
the breech piece, and also having a forked end acting upon two pins or pegs 
for the purpose of raising the hammers to half cock. These pins or pegs 
are again withdrawn from the hammers by the action of the spring on the 
lever. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


245. S. Dixon and J. Cauvert, Nottingham, “ Ladies’ stays, con sets, dc." — 
Dated 29th January, 1864. 

The patentee claims, First, the manufacture or production of stays, 
corsets, bodices, bands, belts, or under vests, having between the front and 
back surfaces thereof a wadding or interlining of down of the eider duck or 
other bird, or of silk down, or the down of cotton or other fibrous mate- 
rials employed separately, or of any two or more such downs employed in 
combination, or of either or all the downs employed in combination with 
cotton or other wool or fleecy hosiery materials. Secondly, the manufac- 
ture or production of stays, corsets, bodices, bands, or belts having between 
the front and back surfaces a wadding or interlining of cotton or other 
wool, of fleecy hosiery materials used separately, or of wool and fleecy 
hosiery materials used in combination with each other. 

252. P. A. L. DE FONTAINEMOREAU, Sowth-street, Finsbury, ‘ Stays, &c.”— 
A communication.— Dated 30th January, 1863. 

In manufacturing stays, the patentee makes the two parts forming the 
body of the stays of very narrow bands of any suitable material, with 
which he covers very narrow pieces of whalebone, which thus bécome 
invisible. These bands are united very closely to each other by means of a 
very narrow elastic tissue, either single in some parts, and overlapping one 
band upon the other; they are set either perpendicularly or horizontally, 
and form a sort of close trellis, leaving small apertures for the introduction 
of air to the skin, giving to the wearer at the same time full liberty of 
movement by the elasticity of its form and construction. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lightiag Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


235. J. Fry, Chesham, Bucks, “ Mechanism to be used in the mashing process 
when brewing or distilling.”—Dated 28th January, 1864. 

This invention consists in the use (for the purposes of mixing and 
delivering of malt or other matters) of an oscillating surface, with or with- 
out studs, pins, or projections, such for instance as a block with projecting 
pins moving to and fro upon axes, one at each end, which work in bearings 
forme! in the sides of a box or case, or in an enlargement of the hopper of 
the mashing machine.— Not proceeded with, 

238. W. E. Newton, Chancery-lane, London, ‘* Manufacture of certain kinds 
of soap.” —A communication.— Dated 28th January, 1864. 

These improvements appiy to the manufacture of soaps in which silicate 
of soda or aluminate of soda is combined with the soaps produced by the 
combination of oily or fatty acids (with or without the addition of resin) 
with soda. The improvements are effected by causing oily or fatty acids 
(a condition of oils and fats which is well understood), with or without the 
addition of resin, to become combined with a mixed solution of caustic 
soda (commonly called lyes), and of a silicate of soda, or of aluminate of soda, 
and the inventor effects this combination by causing the materials employed 
to be raised to an average temperature of about 85 deg. centigrade, or occasion- 
ally toa boiling temperature, when, by means of agitation, the materials are 
thoroughly blended together, and the mixture is then transferred into 
ordinary soap frames to solidify. If it is wisled to produce a mottled soap 
by this mode of working, colouring matter is added to the mixture before 
transferring it to the soap frames.—Not proceeded with. 

266. W. E. Newron, Chancery-lane, London, “ Manufacture of al 
—A communication.—Dated 30th January, 1264. 
The alkaline metals have hitherto been considered the only agents for 


” 








forming guns of cast steel, lined with wrought iron or 
patted ih ook ly with ugh 


cases, j or weig 

or cast iron jackets. It is intended to obviate the tendency to burst, oc- 
casioned by the well-known honey -combed or faulty character of the steel, 
by distributing the pressure by means of the linings, which are to be 





ing the chlorides of aluminium. The present inventor has, however, 
discovered that ail the metalloids and metals which by double decompesi- 
tion will form chlorides more fusible and more volatile than the chlorides 
of aluminium may be employed for reducing these latter. For instance 





+ 





arsenic, boron, cy , zine, imony, mercury, and even tin ma: 

nsed, and also the amalgams of zinc, antimony, and tin.— Not proceeded ph 

277. RA. Brooman, Fleet street. London, “‘ Manufacture of glass."—A com- 
munication .— Dated 2nd February, 1864. 

The object of this invention is to substitute for the materials ordinaril 

loyed in the facture of glass, natural or artificial materials, which 

will produce glass of as fine a quality at a great reduction in cost, The inven. 

tion is mainly based on manufacturing glass by a mixture of silicia, baryta, 

felspar, and carbonate of lime, and dispensing with the artificial or natural 

fluxes usually employed.—Not proceeded with. 

280. J. Hawkins, Walsall, and C. Hawkins, Selly Oak, Worcestershire, “Ga 
Sor illumination, &e."—Dated Ind Ferruary, 1364. 

It is y in fa ing gas for illuminating purposes, to produce 
it in a confined chamber or retort, heated from the exterior by suitable fires 
or flues. These confined chambers or retorts the patentees propose entirely 
dispensing with, and so obtain the gas from the coal in the process of con- 
verting it into coke, as described in a patent ted to them on the 5th 
December, 1859 (No. 2748), as they find (from carrying out this invention), 
the gas that to the furnace therein described for the generation 
of steam is purer than they anticipated when describing that patent; this 
arises from the impurities generally mixed with the gas when generated in 
the ordinary process ot facturing coke ping through the loamy or 
fine coating or covering placed over the cual heap to be converted into coke, 
leaving the gas thereby g ted to be collected by the process herein re- 
ferred to, which gas is, to some extent, »urified in the course of production, 
The gas generated being excessive and continuous (that is, more than is re- 
quired to generate steam in ordinary boilers, which, in some cases, are not 
required to work day and night), they purpose to utilise and collect such 
surplus gas by means of a fan, or other suitable exhaust apparatus, and con- 
duct it to an intermediate receiver, from which it escapes to one or more 
holders or gasometers, either purifying it in its transit, or after escaping from 
the holder, and before entering the main source pipe to be conducted away 
in tubes, as may be required, for illumination, using such means and 
appliances for its purification as are ordinarily appli as also pressure on 
the main or intermediate holder or gasometer to force it through the puri- 
fier and to the pipes and tubes for burning. 

281. G. HAMMOND, Manchester, and J. W. Kemp, Salford, “ Manufacture 
of illuminating gas."—Dated 2nd February, 1864. 

This invention consists in taking rectified or purified volatile hydro- 
carbons of a specific gravity of 630 and upwards (water being 1,090), and in 
causing them to pass through a sufficiently heated pipe or retort, so that 
such hydrocarbons will be converted into a permanent gas without leaving 
any deposit (such as graphite), in the retort or generator. The gas thus 
produced is conveyed to a gas holder, or directly to the burners, as it does 
not require to be purified before being used. The apparatus by which the 
patentees carry out their invention consists of a cistern to contain the 
hydrocarbon, which cistern is provided with a tap to regulate the quantity 
of hydrocarbon to be passed to the pipe, retort, or generator, which is made 
of metal, and is protected by fire-clay. 

283. E. Breanes, Argyll-street, London, “ Preparing or treating animal 
charcoal.” —Dat-d 3rd February, 1864. 

This invention consists, First, in improving the properties of animal 
charcoal used for filtering and other purposes by subjecting it to the treat- 
ment hereinafter described. The patentee causes animal char: prepared 
in the usual manner, and made perfectly dry, to be thoroughly impregnated 
with dry hydrochloric acid gas, and he allows the gas to remain in the char- 
coal until the lime, the carbonate of lime, and other alkaline and earthy 
matters which may be contained in the charcoal, have been converted into 
soluble chlorides. He prefers to keep the charcoal hot, when necessary, 
during the time it is being impregnated with the gas, in order to expel any 
water which may be formed in the charcoal during the process, because the 
water if not got rid of might cause the formation of liquid hydrochloric 
acid, which would act injuriously upon the ch 1. But in op ing 
upon large quantities of dry charcoal, the impregnation of it with the gas 
will cause sufficient heat to be evolved for effecting that object. He then 
expels the excess of gas as much as practicable by heat, or by passing 
through the charcoal a current of hot or cold air, or by any other con- 
venient means. He then dissolves out the chloride of calcium and other 
soluble chlorides. After being thoroughly washed, the charcual (which 
may or may not be dried), is then fit for use. Animal charcoal which has 

n used, or has become deteriorated in its properties, may be subjected 
to the same process, and may be reburnt in the usual way either before or 
after being submitted to the process, The object with which he applies dry 
hydrochloric acid gas to the charcoal, is to convert the lime and other 
earthy and alkaline matters in the charcoal into soluble salts, without pro- 
ducing any important action upon the phosphate of lime ined in the 
charcoal, and he expels the excess of the gas, if any, remaining unneutra- 
lised in the char at the end of that process in the dry way before wash- 
ing for the purpose of iding the p ion of liquid hydrochloric acid, 
and which might injure the charcoal. Hydrochloric acid gas he believes to 
be the most convenient gas for effecting the object above mentioned, but 
chlorine in a gaseous state may be used in a similar manner. 

286. W. and W. H. Watson, Leeds, “* Manufacture of blue colour for dye- 
ing, &c”"—Dated 3rd February, 186A. 

The inventors, in performing this invention, mix one part of the substance 
now generally known as rosaliue with twoor more sof commercial ani- 
line, and one part (all by weight) of any of the following gums, resins, or 
substances, that is to say, gum lac, colophony or common resin gum, gam- 
boge, the acid or acids obtained by the saponification of castor oil, and the 

bsequent d position of the soap formed by such saponification, and 
the acids known as camphoric acid and stearic acid. The rosaniline, the 
aniline, and one or more of the above-named substances (for the purity 
does not appear to be important), being heated together in a suitable vessel 
to a temperature of about 350 deg. Fah., a blue colour is produced in a time 
varying from a few minutes to about half an hour, which colour may be 
dissolved in alcohol or various other solvents which are well known and 
may be used for dyeing and other purposes.—Not proceeded with. 





























Ciass 9.—ELECTRICITY,. 
Including Electric, Magnetic, and Electro-magnetic, Apparatus, Elec- 
trical Apparatus, Galvanic Batteries, dc. 
241. N. J. Houmas, Park-road, Haverstock-hill, “ Regulation of machinery 
Sor covering pom ag cables, wires, &c.”— Dated 29th January, 1864. 

The patentee cla the application to covering and lapping or twisting 
and laying machines of two contact rubbing disc or cone wheels, with adjust- 
ing motion to vary the speed of the carry or draw-off motion of the macnine 
during the covering, lapping, or laying process, and so ensure uniformity 
and regularity in tne lap, lay, twist, or covering process in the cable or 
— without changing the gearing or arresting the motion of the 
machine. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
126. W. Woon, Monkaill, near Pontefract, “ Warping or covering land, bog, 
or peat with earth or soil.”—Dated 16th January, 1864. 

One portion of this invention relates to war or covering land by mixing 
earthy matters with water, and distributing the mixture over the Jand, and 
cousists in means and machinery for gathering, lifting, and mixing the earthy 
matters added to tidal or other waters. For the gathering and lifting the 
inventor employs a dredging, or endiess eutting or scraping and lifting ap 
ratus, or suitable scoop wheel or revolving screw, actuated by steam or o 
power, to Jift the earthy matters into a holder, where they are mixed with a 
suitable quantity of waver, and theu pumped on the land to be covered; or 
the earthy matters are deposited in a hopper from which they are removed 
a in —— pag sp d ~ .' —_— — | ged into the 
mixing holder, or directly to the water e pum or a tus. 
—WNot proceeded with. — — 
135. E. Matnstone, St. Pancras, London, “ Arrangements for securing 

— straps to loots, overboots, shoes, dc."—Dated 18th J anuary, 
S64. 

In or near what is termed the ‘‘ waist” (that is, the part under the instep 
of the boot or similar article) the inventor constructs an opening from one 
side to the other, and protects this opening by brass or other metal plate or 
plates firmly screwed o1 secured to the leatner or other materia! of the boot 
or article, and so that tae trouser strap may be passed through the same and 
there remain (cven when cleaning the boot or similar article) always ready 
for use.—Not proceeded with. 

136. R. W. Sikvige, @uildford-street, Russeli-square, London, *‘ Cocks or 
taps.’’—Dated 18th January, 1364. 

This invention cannot be described without ref to the drawings. 

142. E. J. Vinot, Pars, ** The application of the pneumatic pump to water- 
ing apparatus.” —Dated 19th January, 1364. 

The patentee claims, First, adapting to a watering barrel a pneumatic 
pump to fill up the sams, as described. Secondiy, the arrangement of the 
watering apparatus, as described. 

143. B. P. G. THorey, Paris, “Case or box for containing money.”—Dated 
19th January, 1864 - ad 

This case is of @ senicircular form, its diameter being of the size of the 
coin to be placed in thecase, and its length being sufficient to contain exactly 
a given number of coin. Thus, for instance, the patentee constructs cases 
capable of respectively containing 25, 50, or 100 sovereigns, and others for 
double the number of half-sovereigns, and, therefore, each case will corre- 
spond to a determined 1umber of » Tepresenting an equal value, which 





will be received for such sum in commerciai and other transactions, avoiding 
thereby the necessity of examining and counting each of sueh sums. The 
same system of construrtion can be applied to any sort of coin, either gold 








Serr. 9, 1864. | 
ain patentee calls the cases for containing gold “ krusothec,” 
orsilver. ‘The Palergiriothuc.” When the coins are placed in the case, he 
applies over them another half cylinder of the same material, which serves 

he secures the two by means of an open metallic 
and keeps the whole secure, forming together 
their union a perfect cylinder, to which he applies feet to keep the case 
sieady, snd te prevent it from rolling about. 
144. R. A BRooMAN, Fleet-street, London, ** Machines for sawing and cutting 
"—A communication.— Dated 19th January, 1864. 
This invention cannot be described without reference to the drawings. 
148. J. D. Jonin, Providence-row, Finsbury-square, London, “ Cutting and 
working stone, marble, and other hard substances.” — Dated 20th January, 


nivation relates to the cutting and working of granite and other 
hard stone, marble, and such other hard substances as are not readily acted 
upon by the steel or other tools hitherto employed for such purposes. The 
invention consists, principally, in the use, in the manner hereinafter 
described, of the materials or substances called ‘‘ bort ” and carbon, instead 
of steel, for the cutters or acting surfaces or points of the tools or machines 
constructed and used as hereinafter described. The bort or carbon is 

bedded or fi din suitable beds or holders, leaving as much of the 
bort or carbon protruding as will form a point or cutter suited for the 
work required, These substances or materials, hereinafter termed “ bort” 
and carbon, are well known to lapidaries, may be procured from Brazil and 
other places where diamonds are found, being in fact rough or impure 
portions of stone found in connection with the diamond and not being 
sufficiently pure to be suitable for jewellery. 

149. J. Hamiuton, Albert-street, Southwark, ‘‘ Apparatus for cutting wood.” 
—Dated 20th January, 184. i 

This invention caunot be described without reference to the drawings. — 
Not proceeded with. 

151. J. Hamer, Manchester, ‘‘ Apparatus for separating and sorting the down 
Srom feathers.” —Dated 20th January, 1864. 

In order to obtain the down from feathers and separate the hard and 
heavy portions of the feathers from the lighter parts, the patentee passes 
the feathers in their natural state, or purified and prepared in the usual 
methods, through a machine similar in some respects to a hard waste 
breaker combined with a fan or blower with shell feeder, but instead of the 

roduce being caught altogether on a cage as it comes from the machine, 

e forces it by a strong current of air produced by the machine into a 
chamber, with or without several divisions, when the lighter portions of 
down or broken feathers are carried forward to the more distant parts or 
divisions before they fall, while the broken stems and heavier portions of 
the feathers fall down by the force of their own gravity sooner and into the 
nearer divisions, thus effectually separating the down from the hard parts 
of the feather. 

153. N. McHarrinr, Glasgow, ‘‘ Manufacture of articles from cast iron.” — 
Pated 2th January, 1864 
This invention is applicable more especially to the facture from 
cast iron of articles which are required to combine great toughness with 
iderable or great hard , as, for example, projectiles (suitable for the 
penetration of armour plates), plates and slabs for batteries, dies of large 
size for stamping metal, and many other articles. The patentee takes cast 
iron of a very hard nature, by pref white h tite pig, or a mixture 
of this with mottled or grey hematite pig, which, if cast in the ordinary 
manner, would be too hard to be conveniently cut and worked. For many 
classes of castings it is found that all white pig may be used, while, in other 
cases, more or less of the mottled or grey pig may be mixed therewith, and 
still produce castings of the requisite hard The patentee has found 
@ mixture of two parts of white and one part of mottled hematite pig to be 
a good working mixture. This metal he casts in a mould of fire-clay or 
other material, which is kept heated in a furnace to a red heat, or hotter. 
A mould of sand, mixed with a little lime, he finds suitable for many pur- 
poses. The metal is run into the mould, and is gradually cooled down in 
the furnace, the cooling being made to occupy from thirty hours to 
seventy-two hours, or longer, for very large sizes. The gradual cooling of 
the mould insures uniformity of structure throughout the mass, After- 
wards the article, although the metal is still hard, can be turned and shaped 
if necessary. If greater hardness be required, the article, after turning and 
shaping, if these processes are resurted to, may be hardened by re- 
heating and plunging, as is practised when hardening steel. The hardness 
also, if required, may be alterwards adjusted by a process of tempering, as 
is with steel. 
154. J. Davis, 7Engletield, Reading, ‘* Suck holders."—Dated 20th January, 
1864. 

















For the purposes of holding and supporting sacks in a position in which 
they may be conveniently filled, the patentee employs ‘a frame having four 
legs or uprights, two at the front and two at the back. The two front legs 
are connected together rigidly by a eross piece; they are sufficiently far 
apart to admit a sack to stand between them, and the cross piece is curved 
80 as not to come in the way of a sack so placed. The two legs at the back 
are also rigidly connected together by a cross piece: this, however, is not 
curved. Atthe upper end of each leg a hole or eye is formed, and a bar is 

through those eyes to connect the legs together, and this bar serves 
as an axis for the legs to turn on, so that the frame can be folded up flat, 
or, when required for use, the legs can at their lower ends be set at any 
desired distance apart, so that the frame may stand firmly. To secure the 
legs when the frame is set up for use, a stem perforated with several holes 
at distances apart is fixed on the front cross bar ; it through an eye 
on the back cross bar, and a pin dropped through a hole in the eye, and 
into a hole in the perforated stem, secures the parts firmly in position as 
they are placed. The two front legs are conveniently made in one piece, 
with a cross bar which connects their upper ends, and this cross bar, which 
ferms the holding bar for the sack, is curved, and receives and has clamped 
to it one side of the mouth of the sack. The front part of the mouth of the 
sack is unsupported, as the curve given to the holding bar, and the stiffness 
of the fabric, is quite sufficient to keep the mouth of the sack open. The 
clamping apparatus, which forms an important feature of this invention, 
consists of another bar curved to correspond with the holding bar, and 
mounted so as to be able to turn on the axis on which the legs turn, folding 
up the frame. The two ends of the clamping bar are brought down on 
each side, and form spring arms or handles ; these spring arms carry hooks 
at their ends. In clamping a sack in the frame, the part of the 
mouth of the sack is laid over the clamping bar, and then, by the spring 
handles, the clamping bar is brought up, so as to nip it firmly against the 
holding bar, and the hooks on the arms of the clamping bar are then made 
to catch around the front legs, and the sack is firmly held. The spring 
arms are flattened to increase their elasticity, and as elasticity in two 
directions is required—the one to enable the hooks to catch easily around 
the legs, and the other to give the nip required to the mouth of the sack— 
each arm is flattened at two points at right angles to each other. By setting 
the legs more or less apart at the bottom, the sack in the holder is held 
higher or lower as is necessary, according to the length of the sack. 


155. J. Bowns, Barlstown, near Warrington, “* Tool for enlarging holes in 
sheet and other metal.”— Dated 20th January, 1864. 

According to this invention, in place of making the drift merely a plain 
cone of steel, which acts only to squeeze the metal out of the way, the 

tentee makes the drift with cutting edges, so that, when it is driven in, 
it may cut away and detach the metal which impedes its passage. He pro- 
duces the cutting edges by forming a spiral groove arowhd the drift, so as 
to leave a cutting edge or ridge winding around it from end toend. The 
cutting face of the ridge is vertical, or nearly so, to the side of the hole to 
be cut, and the back of the ridge inclines gradually. The tool above 
described may be used, not only as a drift to bring two holes tocoincide, but 
also to enlarge a hole in a single sheet or piece of metal, the tool being 
forced through the hole by pressure or impact. If desired, the tool may be 
caused to revoive while it is employed for enlarging a hole, and this may be 
done by mounting it in a lathe. 

156. J. Witson, Roya! Exchange-buildings, London, “ Hydraulic valves for 
working gas purifiers.”"—Dated 21st January, 1§64. 

This invention consists in so disposing the partitions in the upper or 
holder portion of the hydraulic valve, and making them ofsuch a form, that 
four purifiers surrounding the valves may be worked at one and the same 
time, while, by the present arrangement it is only possible to work three 
purifiers, and by this improved arrangement of the divisions or partitions 
of the upper or holder portion of the hydraulic valve it can also be set so as 
to work three purifiers, or, if required, one purifier only, and the gas holder 
may be turned to any of the purifiers, as required, so that all four or any 
three, or any one of them, may be worked alternately, as wished. 

157. J. G. Hinve, Birmingham, “ Brushes.”—Dated 21st January, 1864. 

In the construction of some descriptions of brushes straps are affixed to 
the backs, in order that in holding a brush the hand,of the user may pass 
between the strap and the back of the brush, and in such brushes the 
straps have been usually fixed by their ends to the sides of the brushes. 
Now, according to the present invention, in making a brush in order to its 
receiving a strap, a passage is formed from side to side of the back 
through which the strap is passed, and the ends of the strap are attached 
together by a buckle or otherwise. When making the back of a brush of 
two parts, the patentee prefers to form this passage from side to side of 
the brush, by forming a groove of the proper depth and width ir one of 
such parts; or a corresponding groove may be furmed in both the parts ; 
and when making the back of three parts, the inner part may be composed 
of two pieces, the inner edges of which two pieces in making the back of 
hy are kept apart a distance somewhat greater than the width of 
the strap. 


158. G. Donistuorre, Leeds, Yorkshire, ‘* Machinery used in gettirg coal, 
stone, and other minerals "— Dated 2\st January, 1864. 
For the pur, of this invention, when actuating picks or custers by 
©ngines worked by compressed air or other fluid, the patentee so arranges 
“be picks or cutters and apparatus that two picks or cutters, or two sets of 





and | picks or cutters, may be caused 


THE ENGINEER 


by the engine to act alternately, in order 
that the compressed air or other fluid may not, as heretofore, at the back 
or return stroke be employed to waste, simply acting to bring back the pick 
or cutter, or set of hem or cutters, and only actuating the pick or cutter, 
or svt of picks or cutters, so as to do work when the engine is making its 
forward stroke. He employs two picks or cutters, or two sets of picks or 
cutters, receiving motion from the piston of an engine worked by compressed 
air or other fluid. 

160. N. J. Le Brun, Brussels, ‘‘ Apparatus for arresting the fall of cages, 
or platforms used in mine shasls, should their suspending rope or chain 
break.”-—Dated 21st January, 1864. 

This invention consists in arresting the fall of cages or platforms used in 
mine shafts, on the breaking of the suspending rope or chain, by means of 
pawls being forced into racks by springs.—Not proceeded with. 
168. J. H. Jounson, Lancoln’s-inn-fields, London, * Sewing 

Dated 2\st Jonuary, 1864. 

This invention relates to the driving or actuating of certain parts of 
sewing machines, and is applicable either to shuttle machines or to looping 
machines. The First head of this invention consists of a peculiar combina- 
tion of mechanism for driving one shaft from the other in that class of 
sewing machines wherein two shafts are employed, namely, the one to 
actuate the needle, and the other to drive the shuttle, circular needle, hook, 
or looper, as the case may be. The Second part of this head of the inven- 
tion consists in the combination of a rotating slotted disc or stud pin, from 
which motion is imparted to the needle slide or carrier, and a stationary 
face cam having a groove in the face thereof of the form required to give 
the desired differential motion. 

172. F. W. Burton, New North-road, London, “ Securing chairs, stools, 
tables, and other articles of *urniture to toors.”— Dated 22nd January, 
1864 


machines.” — 


The objects of these improvements is to obtain greater security to such 
articles by retaining them ia an upright position, and yet allowing them, 
or some of them, as chairs and stools, a certain amount of freedom, to 
admit of their being shifted to a limited distance on the floor. For this 
purpose the article is secured to the floor in such manner as to admit of 
slight movement in various directions without permitting it to be tilted 
over. By one method the inventor applies to the article—as, for instance, a 
chair or stool, and by preference at or near the centre thereof—a per or 
stud, d ding d ds with a head to pass into and be held by the 
sides of a groove in a plate affixed to the floor, by which, while the chair or 
stool may be turned round on such pin, or be slided to and fro in the 
direction of the groove, it can only slide in that direction, and is prevented 
from being tilted over. Tables may have two or more of such headed 
studs.— Not proceeded with. 

173. C. T. Woopman, Boston, U.S., “ Closing bottles, jars, faucets, and stop- 
cocks.”"—Dated ¥2nd January, 1864. 

This invention cannot be described without reference to the drawings. 

174. J. Sxwen, Preston, Lancashire, “‘ Apparatus for raising or lowering 
Venetian or other blinds, curtains, or shutters."—Dated 22nd January, 
g, 





This invention is applicable, grininiy, to Venetian blinds, but it may 
also be adapted with advantage to other blinds, curtains, or shutters which, 
like Venetian blinds, are gathered up from the bottom in such a manner 
that the weight upon the chord which raises them gradually increases as 
they are drawn up higher, and the invention consists in a method of 
counterbalancing this weight by giving to such cord an increased power or 
leverage as the weight thereon accumulates, thus equalising the strain 
throughout. 

176. W. CLARK, Chancery-lane, London, ** Sawing machines.” —A communica- 

tion.— Dated 22nd January, 1864. 

The ovject of this invention is to obtain a sawing machine of simple con- 
struction, which may be adjusted or manipulated with the greatest facility 
for sawing ship and other timber in curved or bevelled form. The inven- 
tion consists in placing the gate or sash of a reciprocating saw between 
guides, which areattached to a graduated ring, fitted’between friction rollers, 
and provided with a concentric sector rack, into which a pinion gears, ail 
being arranged in such a manner that the saw while in operation may be 
adjusted from a vertical to a more or less inclined position at either side of 
a vertical position, according to the bevel required. The inventivn also con- 
sists in a novel method of driving or operating the saw, whereby the latter 
may be operated or driven with equal facility at any angle or position in 
which it may be placed. The invention further consists in a novel arrange- 
ment of a feed roller, whereby the same is rendered capable of being 
thrown in contact with, or free from, the log, and also of being adjusted in 
such a manner as to cause the log or stuff to be fed to the saw in a direction 
corresponding with the form of the cut to be made, whether the same be 
straight or curved, thereby causing the saw to work in line with the cut, 
and avoiding much friction in the working of the former, as well as much 
wear and tear. The invention further consists in the particular manner of 
grooving the feed roller, whereby the log is prevented from slipping laterally 
while being fed to the saw, and in using in connection with the feed rollera 
pera pressure roller for keeping the log firmly upon its bed while being 
sawed. 

178. R. E. Eaves, City-road, London, *‘ Scarf and necktie rings."—Dated 
22nd January, 1864. 

This invention consists in the application of a small piece of elastic, for 
securing them on the tie. For this pur the inventor makes the ring of 
the form of a half hoop, or other desirable shape, of ivory, metal, or other 
suitable material, and more or less ornamented ; across the diameter, and 
at the back of the article, he stretches a piece of clastic, by preference, in 
the form of a double or loop; this is threaded through the one side, 
stretched across, and the double or loop hooped on a small stud or suitable 
projection, which holds it securely ; a hook, or other means of attachment, 
may be adopted.—Not proceeded with. 

179. W. McApaM, Glasgow, ‘‘Stoppers and bungs for closing bottles and 
casks, &c.""— Dated 22nd January 1864. 

This invention relates to the adaptation, application, and use of granu- 
lated, powdered, or reduced cork, or other light and partially elastic 
material, in combination with caoutchouc or india-rubber, to or in the 
manufacture of stoppers and bungs, to be used for closing vessels or recep- 
tacles of various kinds. 

181. J. H. Jounson, Lincoln's-inn jields, London, “ Propelling and steering 
ships and vessels.” —A communication.— Dated 22nd January, 1864. 
s of 





He 





bination: 


This invention relates to certain peculiar for 
actuating reciprocating paddles to be employed in the propelling of ships 
and vessels, and relates, also, to the steering of ships and vessels by the 
employment of reciprocating paddles situate at the stern. The paddies to 
be employed in propelling, and also for steering ships and vessels, are 
secured to straight stems, slotted or not longitudinally for the facility of 
guiding and controlling the movements of the same, either by the aid of a 
stationary pivot or anti-friction roller working in a slotted stem, or by two 
or more anti-friction rollers acting on opposite sides of a solid stem, an i 
carried in a swivelling frame. Or twostationary guides may be employed, 
the one being vertical and the other horizontal. Or, in lieu of two station- 
ary guides, a single vertical oscillating slotted guide may be used. When 
the first mentioned guides are employed, motion is given to the paddle 
stem direct from a rotary crank pin situate above the guiding point or 
fulcrum. When twe stationary guides are employed, the one perpendicular 
to the other, a compound motion is imparted to the paddle stem, consisting 
of a vertical reciprocating motion obtained from an overhead vibrating 
beam or lever, actuated by a crank, and to one end of which lever the upper 
extremity of the stem is connected, combined with a horizonta) reciproca- 
ting motion obtained from a second crank shaft, the crank of which is 
connected by a rod to the lower portion of the paddle stem, and being 
either rotated or vibrated, imparts a lateral vibratory motion to the paddle 
simultaneously with its vertical motion. When an oscillating guide is used 
the guide is suspended from a fixed centre at its upper end, and receives e 
vibratory motion from a crank on a rocking or rotating shaft, while the 
paddle stem is actuated by a revolving crank pin connected to the upper 
end of the stem. The cranks employed are, for the sake of lightness, made 
from angle, T, or other suitably shaped bars of wrought iron, rivetted 
together in the form of a circle, or segment of a circle, in lieu of, as hereto- 
fore, being made from one solid piece of metal. In steering a ship or vessel 
according to this invention, any one of the hereinbefore descri! arrange- 
ments of reciprocating paddies is to be placed at the stem, so that the 
paddle or paddles may act upon the water in a direction at right angles to 
the keel. Itis also proposed toemploy a peculiar arrangement of feather- 
ing reciprocating paddles.or floats for propelling and steering ships and 
vessels. This arrangement consists of a skeleton frame attached to the 
lower end of the stem, in which frame are arranged the paddles or floats in 
pairs, or two in each frame, so as to turn or swivel on vertical axes inside 
the frame. These floats may either be flat or convex on one side, and con- 
cave on that side which strikes the water, and are made to describe an arc 
of 90 deg. when feathering. A short horizontal lever is secured to the 
upper ends of these levers, working freely in vertical slotted arms, or 
levers carried at their upper ends on a rocking shaft in the vibrating paddie 
stem, and receiving its rocking motion by means of suitable connections 
and levers, the levers being acted upon by the guide pin of the stem, so 
that the motion of the stem imparts the feathering action to the floats at 
the proper time. The stem itself derives its vertical and lateral motion 
from a revolving crank pin, to which the upper end of the paddle stem is 
connected. 

183. J. Epwarps, Basinghall-street, London, “ Manufacture of curtain 
hooks.” — Dated 23rd January, 1864. 

In performing this invention the mventor forms a hook something like 
the letter 8, one end is made to touch, or almost to touch, the bow of the 
hook ; this end is passed through the curtain, and the hook is fast in its 
place.—Not proceeded with 
184.J. H. Brieary, Aldermanbury, London, ‘‘ Bell-clasps or fasteners.”— 

Dated 23rd January, 1864. 








In carrying out this invention the inventor stamps or embosses by means of 
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adiea of metal of suitable design, then cut away or pierce out such por 
tionsof this plate of metal as may seem most desirable or the purpessintensed. 
He then cuts outanother plate of metal formed of such shape as will be fitted 
best for laying behind the first-mentioned plate of metal. 
this second plate of metal one or more hooks, as may be best adapted to 
the purpose. He pierces one or more holes through plates of metal, 
taking care that the holes be of the same size in each plate, and so arranged 
that the second or back plate of metal will fit exactly into the plate of 
metal first mentioned and described, when the two plates of metal are 
connected together by means of an eyelet passed through the holes first- 
mentioned, Having prepared the first and second, or front and back 
plates of metal as above described, he makes or cuts out a piece of leather, 
or any other suitable material, for a belt ; to one end of the belt be attaches 
a catch suitable to connect with the one or more books previously formed 
on the second or back plate, as described previously ; at the other or 
opposite end of the belt to which he has attached the catch, he pierces 
one or more holes, according to the number he has previously cut in the 
| front and back plates of metal, He then places the front plate upon the 
front side of the belt, and the back plate upon the back side of the belt, 
and passing the eyelet or eyelets ‘ore mentioned through the hole or 
holes in the front plate of metal, belt, and back plate of metal, he secures the 
two plates of metal to the belt portions of the front plate of metal, having 
previously been cut away in the manner before described. Thus the colour 
of the belt shows up through the front plate at the parts cut away, and the 
plate of metal appears as though inlaid with the material of which the beit 
ismade. The two plates of metal thus become the fastener or clasp by 
= the belt is secured when worn round the person.—Not proceeded 
with, 

185. B. Greenwoop, Fentiman-road, South Lambeth, Surrey, “ Fancy 

bores containing glass in the lids."—Dated 23rd January, 1864, 

This invention consists in cutting out a portion of material in the usual 
manner, as though intended for a lid without glass. The inventor then 
cuts out of this material another portion from that part of the lid which 
forms the flat surface when placed on the box, and varying in size, as may 
be deemed desirable, according to the size or sh of the box, and kind of 
goods that are intended to be shown, The portion thus cut out he again 
attaches to the same part from which it was previously cut in one or two 
portions, as may be deemed the best, and in such manner as to enable him 
at will to lay bare or shut up that part of the lid from which he has pre 
viously cut the portion above described. He attaches a piece of glass 
the under portion of the lid rather larger than the portion thus cut out, 
only taking the precaution that, in all cases, it is of such shape that, when 
the lid is placed upon the box, the glass does not touch the box, and, con- 
sequently, any pressure coming acts upon the box, and that portion of 
the lid not glass, In this manner the glass is rendered safe, and 
the breakage in transit avoided, the box still retaining the advantage 
| of showing the goods without the trouble of removing the lid.—Not pro- 
ceeded with. 

190. D. Y. Stewart, Glasgow, ‘ Moulds and coves for casting.” —Dated 23rd 
January, 1864. 

The patentee claims, First, applying a guided crosshead to the shaft of a 
revolving and travelling pattern used for the making of moulds. Secondly, 
applying a stretching or tensional strain to the core bars used in casting 
pipes, or similar hollow articles of small diameter or thickness as compared 
with their length, as described. 


191, J. McELRoy, Stretford, “ Construction of stands for casks and barrels.” 
— Dated 23rd January, 1864. 
This invention consists in a method of constructing casks, whereby the 
latter may easily moved from a horizontal position to one inclined 
therefrom at any desired angle, or inversely. That portion of the stand on 
which the cask or barrel immediately rests, is supported by an axle which 
passes through bearings in an upright frame, Two bars are attached to the 
frame, one at the back and the other at the point thereof, a bolt, with a 
worm or thread formed thereon, being passed through the said bars, and 
secured by collars at either end thereof. The said bolt is provided with a 
handle, by means of which the same may be turned round. On the thread 
of the bolt a nut is fitted, a bar of wood, iron, or other suitable material, 
being secured thereto by a hinge. The other end of the last mentioned 
bar is secured by another hinge to a convenient part of that portion of the 
stand on which the cask or barrel rests, and which moves along with it. 
On the handle being turned, the nut traverses from one end of the screw to 
the other, carrying with it the end of the bar to which it is attached, and 
on the motion of the handle being reversed, the nut will then move in the 
contrary direction. If, in the former case, the bar was inclined or nearly 
horizontal, it will be brought by turning the handle to a perpendicular 
vosition, or as near thereto as may be required, thus raising the cask or 
rrel in a corresponding degree, while, by reversing the motion of the 
handle, the cask or barrel will be brought again to its original position.— 
Not proceeded with. 
195. R. A. Wricnt, Pentonville-road, and E. Wriout, Nelson square, 
Blackjriars-road, London, “‘ Apparatus for consuming smoke, ant 
promoting the combustion of fuel in furnaces."—Dated 23rd January, 


1864, 

The object of this invention is to effect the consumption of smoke and 
promote the combustion of fuel in furnaces, For this purpose the 
patentees employ gases produced by the decomposition of steam or water, 
which gases they project into the furnace through nozzles, burners, nipples, 
or orifices, so arranged that the gaseous jets or streams projected tbhere- 
from shall impinge against and cross each other, and be thereby caused to 
spread and to veil the surface of the fire. They also project air into the 
furnace as well as, or instead of, the above gases, 

197. T. Stevens, Coventry. ‘* Ornamenting paper, cardboard, and other 
surfaces with symbolical and other devices."—Dated 23rd January, 
1864, 

This invention relates, chiefly, to the ornamenting of letter paper, note 
paper, and envelopes, with coloured devices, but it applies also to the orna- 
menting of the title pages and covers of books, and a variety of other 
surfaces to which symbolical and other devices may be appropriately 
applied. In order to produce the device, say, in colours, the inventor 
employsa Jacquard or figure-weaving loom, operating the same by the well- 
known means for obtaining the device required. In this way he obtains, 
in silk or other fibrous material, repeats of any symbolical or other device 
with speed and economy, and the evice thus obtained he cuts out in the 
form of a medallion, lozenge, or other figure, and applies it to the paper or 
other substance to be ornamented ‘he paper or other substance he 

bmits to a ping press, stamping out so much of the paper or other 
substance as is to be occupied by the device. He then inserts the woven 
device at the back, and fixes it in place by backing it with paper. To 

plete the or tation he . by means of a stamping press, a 
border round the device.—Not proceeded with. 

206. W. D. Grimsnaw, Mitcham, Surrey, “ Atmospheric hammers, the reser- 
voir of which is used as a blower when the hammer is at rest.” —Dated 25th 
January, 1864. 

The patentee claims, First, the system of employing a reservoir between 
the pump or pumps, and the framing cylinder for olding the compressed 
air and forming the reservoir in the f: k of the ine, or making it 
separate or distinct from it, and placing the machine either in a single or a 
compound plate. Secondly, the formation in the slide valve of two 
port holes passing from the back to the face, and also the flaps or sliding 
blocks for cutting off the air from the valve, and regulating tiie blow of the 
hammer. Thirdly, the employment of a friction disc and wheel and lever 
for varying the number of the strokes of the slide valve. Fourthly, the 
pipe and cock in connection with the reservoir of air for regulating the blow 
of the hammer, and for being employed as a blast pipe when the haiamer is 
not in use; and also the mode of regulating the blow of the hammer by 
shifting the weight of the safety valve. Fifthly, the general arrangement 
of atmospheric hammers, as described. 

208. S. Moore, Liverpool, ‘* Overhead travelling jib crane for facilitating the 
loading and discharging of navigable vessels and for lifting aad removing 
heavy bodies generally.” —Dated 25th January, 1364. 

This invention consists in applying an overhead jib crane to the recipro- 
cating traversing scaffold of the apparatus known as the *‘ travelling jenny,” 
and in so arranging the various parts of the apparatus that it may be worked 
by hand or by a stationary steam or other motive power engine, through 
au endless rope or a mechanical equivalent. 


210. M.S. McCouuum, Glasgow, “ Hats and other coverings for tie head.” — 
Dated 25th January, 1864. 

In carrying out this invention the external shell of thg hat or head cover- 
ing is made in the ordinary way, and there is attached inside it, to the 
bottom edge, an intermediate band, of more or less stiffened cloth or canvas, 
folded to form two plies, the free — thereof being downwards. It is 
the outer edge of the intermediate folded hand that is attached to the outer 
shell, while :he inner edge of the intermediate folded ban has attached to 
it the usual leather band. The intermediate folded baod forms a more or less 
elastic connection between the flexible leather band, which applies itself 
immediately to the head and tue outer rigid shell.— Not proceeded with, 
211. T. Brapyrorp, Manchester, and Fleet-street, London, ‘‘ Apparatus for 

maxhing, wringing, mangling, and churning."—Dated 2th January, 
1864. 

The patentee claims, First, the application and use of a plain or fluted 
board or angle plate (as described) by which the clothes and water are 
collected at each revolution and thrower in the manner aforesaid. Secondly, 
the general arrangement and construction of the machines used either in 
combination or separately. Thirdly, the arrangement of framework by 
which one or more rollers can be conveniently changed for wringing or 
mangling, aud also the method of building up or constructing rollers with 
an outer coating of india-rubber, or other suitable material. Fourthly, 
the employment and use of the angle board or mid-feather in a chamber for 
churning, which the milk is partially collected, and then thrown with 
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whey, and also the mode of securing the lid or cover. Fifthly, the covering 

of a corrugated or other suitably-shaped roller with rings or tubes of india- 

rubber, as described. 

215. L. Linpusy and F. Taytor, Nottingham, “ Machinery for sewing, 
whi; embroidering, and fringeing.”— Dated 25th January, 1864. 

In constructing machines more especially suitable for sewing over or 
whipping the edges of fabrics, the patentees combine with the perpen- 
dicular needie of a sewing machine (which they here call No. 1), a needle 
No. 2 to pass through loop of needle No. 1, and a needle No. 3, working 
over the upper surface of the fabric to pass through the loop of needle 
No. 2. To the needle No, 2a curvilinear motion is given, by which, after 
its point has passed through the loop of needle No. 1, it is made to ascend 
to the rag surface of the fabric at a short distance from and by the side 
of needle No. 1. The needle No. 3, carrying a separate thread, is made 
to pass through the loop of needle No. 2, and to remain forward until the 
needle No. 1, in descending. passes through its loop. 

218. G. DARLINGTON, Minera, Denbigh, ‘ Manufacture of zine white.” —Dated 
26th January, 1864. 

The patentee claims, First, the oxidation of the products of the combus- 
tion of the contents of the furnace, that is to say, the fuel and ore, by the 
introduction of a hot or cold blast of air into the said products at a short 
distance above the level of the charge from which they are generated. And, 
Secondly, the abstraction or exhaustion of such gaseous contents of the 
furnace which contain the oxide of zine hanically pended in them, 
and the forcing of them by mechanical means, such as fans, cylinders, or 
other similar contrivances, into the collecting apparatus. 

230. T. BurrerwortH, Oldham, ‘‘ Machinery for cutting manufactured and 
leaf tobacco.” —Dated 27th January, 1864. 

This machine is constructed as follows :—Upon the main or firet-motion 
shaft of the machine is fixed a crank, to which a connecting rod, and the 
knife for cutting the tobacco, is attached ; on rotary motion being commu- 
nicated to the main shaft, it gives an alternate rectilinear motion to the 
knife. The cutting side of the knife is set at an angle to the direction of its 
motion, in order that the whole of the cutting edge may not be in operation 
at once, the power required to drive the machine being thus materially 
lessened. Upon the main shaft is a tappet or a cam, which gives an inter- 
mittent motion to a lever vibrating upon a fixed centre, and at end of 
this lever is a rod carrying a ratchet, resting upon a ratchet wheel. Thus, 
at every revolution of the main shaft, the ratchet wheel receives an inter- 
mittent rotary motion.. The ratchet wheel gives motion to feed rollers 
which move the tobacco forward to the knife. The distance the tobacco is 
moved forward at each stroke of the knife is regulated by means of a screw 
on the rod carrying the ratchet that varies the length of the stroke made 
by the ratchet.—Not proceeded with. 














COMPLETE *:PECIFICATIONS. 
7. ©. Martin, Brentford, ** Treatment and preparation of materials for the 
manufacture of paper.’’—Dated 2nd January, 1364. 

This invention consists of a combination of certain processes and mecha- 
nical arrangements and apparatus adapted for the treatment of fabrics of a 
mixed nature, or composed partly of vegetable and partly of anima! mate- 
rial, as well as of other fabrics and materials, preparatory to the same, or a 

rtion thereof, being emp'oyed for the manufacture of paper, and whereby, 
in the case of mixed fabrics, the sep ion of the vegetable from the 
animal fibre or substance in such mixed fabrics is effected more completely, 
and with greater facility and economy, than by the methods previously in 
use ; while, in the treatment of ordinary rags, by thoroughly washiny away 
the colour abstracted by the chemicals employed, instead of allowing the 
same to be partially absorbed, as by the usual process, a considerable saving 
of chlorine is effected. The rags of the mixed or other fabrics having been 
cut by the ordinary means, or by any suitable arrang of hanism, 
into pieces of a convenient size, in order to prevent their matting or roping 
together, are boiled in a rotary boiler with an adequate quantity of water, 
to which is added lime in the proportion of about 10 per cent. and soda or 
potash in the proportion of about 5 per cent. (the preparation known as 
** Anton Verwey’s Patent Alkali” being used in preference). It is desirable 
that the lime and alkali should be intimately mixed and incorporated with 
each other, and a sufficient quantity of water to effect such incorporation 
before they are added to the water in which the materials under treatment 
have been placed, as before mentioned. In order to economise time, and 
reduce the cost of labour which would attend the operations herein men- 
tioned being separately performed by such means and appliances as have 
hitherto been in use, and to effect the separation of the animal fibre, 
substance, or dye which has been di-solved by boiling, and to facilitate the 
action thereon of the chemical substances employed in dissolving such 
anima! fibre or subst , or ing the materials under t:eatment, the 
same are subjected to a rubbing and beating operation which is produced 
by the following arrangements :—The boiler employed is in the form of an 
ordinary rotary boiler, and is suspended upon au axis or trunnions, the 
rotary motion being produced by gearing actuated by the known methods ; 
steam is admitted thr ugh the axis or trannions—supply pipes for the 
introduction of water and chemicals, and also an ejection pipe, being 
= A series of projecting beds or platforms are arranged in the 

nterior of the boiler, aud also a teater or beaters, which is or are 
actuated by the rotation of the boiler, and between which and the beds or 
platforms the materials under treatment are rubbed and beaten. 


34. G, T. BousrisLp, Loughborough lark, Brixton, “* Knitting machinery.”— 
A icat Dated 6th January, 1864. 

This invention cannot be described in detail without reference to the draw- 

198. E. Myers, Millbank, Westminster, and H. D. GuoaG, Pall Mall, 
London, ** Apparatus for propelling and steering ships or vessels." — 
Dated 23rd January, 1864. 

This invention refers to a previous patent, dated Sth July, 1863 (No. 1691). 
The apparatus consists of two toothed drums or wheels of metal, geared to- 
gether, revolving within a suitable metal case or chamber; these drums 
may be of equal or unequal dimensions, and may work either horizontally 
or vertically on axes which revolve in stuffing boxes or recesses in the 
sides or ends of the cave or chamber—such sides or ends of the chamber 
being fixed in position by bolts and nuts, or otherwise. The teeth on the 
drums are placed at an angle to their axes, and are so formed that they 
shall work into each other (when the two drums are geared toyether) with 
a smooth rolling motion. These inclined teeth, and the hollows or grooves 
between them, are made, by preference, half round, and are formed by 
semi-circles of equal radi: from points on the pitch line or circle. One, two, 
or wore pairs of these toothed drums or wheels contained in cases may be 
employed in counection with other apparatus, hereinafter explained, in 
accordance with improvements for propelling and steering ships. The pro- 
pelling apparatus is, by preference, placet inside of the bull of the ship or 
vessel iu apy convenient position below the water line. The apparatus 
above referred to as being in connection with the improved rotary propelling 
apparatus, consists of a particular arrangement of pipes or tubes also 

i d, by pref , in & convenient position in the interior of the hull 
of the vessel, and also below the water line. These pipes or tubes have 
apparatus arranged in combination therewith, fore and aft, for the purpose 
of contracting the water ways when required. The water which floats the 
vessel flows through these pipes or tubes, and enters the case containing the 
revolving toothed drums before described, and is admitted into the pipes or 
tubes by orifices situated fore and aft in parts of the vessel below the water 
line. The toothed drums are mounted upon, and caused to revolve with, 
their axes, which pass through stuffing boxes on the sides of the case or 
chamber, and ste.m or other suitable motive power may be applied in any 
convenient mauner to one or both ends of either of the axes which pass 
through either of the drums co « 1ed in the case. Motion is communicated 
to the vessel by means of the aj psiatus previously described, either forwards 
or backwards, according to the direction in which toothed drums are caused 
to revolve, as the water can either be drawn in by the orifices in the fore 
pari of the vessel, and be expelled through those in the after par:, therety 
driving the vesse! forward ; or the water may be drawn in at the orifices in 
the after part of the vessel, and be expelled by those in the fore part, thus 
causing the vessel to move backwards. For the purpose of steering the 
vess~!, the pipes or tubes are furnished with suitale valves, situated in 
convenient positions, so that the influx of the water to the case or chamber 
ec ntaming the toothed drams may be stopped either fore or aft on either 
side of the vessel, according to the direction in which it may be moving, 
viz., forwards oc backwards, and thus the vessel can be turned to the right 
or left by shutting off the influx of the water on the side to which it is re- 
quired to turn the vessel, and by means ot these vessels the water may be 
— from entering the case or chamber containing the drums either 

y the orifices fore or aft of the vessel, thereby aiding in stopping the vessel, 
whether moving forwards or backwards, and als», if necessary, to allow of 
inspection or repair of the drums or other parts, or for other purposes. ‘Ihe 
flow of the water into the case or chamber containing the toothed drums 
may be cut off by closing the valves in the pipes or tubes connected with 
the orifices fore and aft of the vessel. One or more pair of rotating toothed 
drums, in separated cases or chambers, may be employed in carrying out the 
invention. 

204. H. A. BONNKVILLK, Porchester-terrace, Bayswater, London, ‘ Appa- 
—— Jor recovering ship;.""—A communication.—Dated 25th January 
34. 

The patentee claims the recovery of ships by lightening them by the 
introduction of air or gas, either directly into the vessel, as described, or 
into the apparatus described and represented in the drawings. 


220. J. Gapow, Wellington-street, Stran?, London," Construction of ploughs.” 
—A communication.—Dated 27th January, 1864. 

This invention refers, chiefly, to ploughs constructed for working in 

vineyards. The improvements, forming the subject of this invention, are 

















embodied in a plough having a sma!! movable plough incorporated with it 
capable of being worked by one of the plough handies in such wise 


and 





that the share bg ae J passes into the “cavaillon” or tangled mass at the 

pleasure of the P loughman, who causes the apparatus to resume its 

norma! position when the share approaches close to the stem of the vine, or 

stalk, or root, or other plant. 

318. G. T. Bousriztp, Loughborough Park, Brixton, “‘ Feathering paddle 
wheels."—A conmunication.—Dated 6th February, 1864. 

The present invention consists in the binat and arrang t of 
the paddle of a feathering paddle wheel, with its rock shaft aud with the 
framew ork of the paddle wheel (including the feathering mec!,anism), in 
such manner that the centre of the paddle is situated at one side of the 
axial line of its rock shaft, in such position relative to the journals of the 
paddie rock shaft and crank pin of the controlli: g arm that the pressure of 
the paddle at the side of the wheel adjacent to the feathering mechanism is 
divided equally (or substantially so) between the adjacent side frame of the 
paddle wheel and the frame of the feathering mechanism. 

349. J. B. Boroatta, Paris, *‘ A motion lever of the second order, and the 
hanical applications thereof.”— Dated 10th February, 1864. 
This invention cannot be described without reference to the drawings. 


488. W. E. Gener, Wellington-street, Strand, London, ‘‘ Composition and 
manufacture of artificial granite, marble, and stone."—A communica- 
tion. —Dated 27th February, 1864. 

The composition of artificial granites is as follows :—Common earth, 
twenty parts; calcareous earth or stone, twenty-five parts; fine sand, 
thirty-eight parts ; potters’ clay, ten parts ; peat three parts; coal two 
parts ; compound salt, two parts ; total one hundred parts. The com- 
pound salt is thus manufactured :--two parts of urine, and one of salt 
which has already been used for salting cod or other tish, or, in its absence, 
marine salt or salgemma; the whole is boiled until reduced to the two 
parts to be used in the composition ; it is then allowed to cool. When these 
two parts of compound salt are quite cold, they are mixed with the other 
ninety-eight parts, forming the remainder of the composition. The addi- 
tion of two parts more peat to the preceding position will lerate the 
fusion and give a better result. For ordinary marbles, bottle glass broken 
and reduced to powder, one ton weight ; cominon pit sand, one ton ; broken 
glass of different thickness and colours, eleven pounds weight. The colour 
should be chosen according to the veins and shades it is desired to vbtain ; 
thus, to obtain a very black ground, eleven pounds weight of peroxide of 
manganese, and eleven pounds of black oxide of iron, should be added for 
every two tons and eleven pounds. For marbles of a superior qualit:, the 
patentee uses, of window glass, broken and reduced to powder, one ton ; 
white sand washed, one von; coloured glass broken eleven pounds. The 
shades will be obtained as above stated. To obtain a very white b dy or 
ground, eleven pounds of burnt and pulverised bones should be added to 
every two tons and eleven pounds. Lastly, theinvention relates to the com- 
position of artificial stone of an entirely new and special description, and 
the application of which may be very extensive. The composition is as 
follows :—Bottle glass pulverised, thirty-three parts ; clay, sixty-six parts ; 
porcelain clay, one part ; total one hundred paris, The whole is.diluted in 
urine, or in water saturated with salt of any description. To give to this 
new stone the appearance of marble, it is only necessary to add to the 
above mixture coloured glass or any metallic oxide. The broken glass may 
be replaced by the following mixture :—Fine ferruginous sand, forty parts ; 
calcareous earth or stone, forty parts; ferruginous clay, twelve parts;common 
salt or salt of urine, eight parts. ‘ihis mixture is melted and precipitated 
in water and urine. 


504. J. Carman, Albion-stecet, Hyde Paik, London, ‘Spine bags to be en- 
ployed in controlling the circulation of the blood by the combined or in- 
dependent application of ice or iced water and warm water, or other 
fluid to the reyion of the spinal cord.”— Dated 1st March, 1864. 

The patentee claims, First, the formation of spine bags divided into 
several cells or compartments, by the external pressure of suitable clamps. 
Secondly, the application of clamps (which when closed exercise a lateral 
pressure on the bag, so that when it is full they detract little from its oval 
shape), to dividing the bag into equally or unequally sized and hermetically 
sealed ceils or compartments, and to hermetically closing the mouth of the 
bag. Thirdly, the formation of spine bags composed of india-rubber, or 
any other flexible waterproof and otherwise suitable material, dividea into 
per tly indep t cells or compartments by one or more fixed 
vertical divisions or septa, and having their mouths hermetically closd by 
the external pressure of suitable clamps. Fourthly, the formation of spine 
bags consisting of two or more tubular cells or compartments. 


544. D. SuaTerR, Kettering, Northampton, “ Cabinet furniture.”—Dated 4th 
March, 1864. 

This invention relates to the adaptation and application of certain new and 
useful contrivances for the closi: g of sewing machine cabinets for the 
saving of room, by means of peculiarly constructed slat doors or guides 
passing and guided through grooves for that purpose ; also in rendering all 
drawe:s in such recesses or cupboards of cabinets flush with the doors 
inside, and having flush handles on + uch drawers of a form novel in their con- 
struction and more convenient for —s and closing them. Other im- 
provements consist in constructing, backing-up, or lining the ornamental 
fretwork used in cabinet doors and other door cabinet furniture with 
coloured glass. Other improvements consist in using metallic tubular rails 
for napkin horses, instead of wood, such metallic rails being covered with 
a vitreous p j. Or the p tee covers rails of wood with suitable 
enamel to render their surfaces impervious to moisture ; or he uses rails of 
porcelain or glass. These improved rous are also applicable to towel horses, 
linen horses, towel and napkin rails ; and any other purpose wherein such 
rods may be required. 

701. J. B. Juve, Wateringbury, near Maidstone, “ Apparatus to be employed 
for pressing yeast, de," — Dated 19th March, 1864. 

This invention consists, First, in the arrangement of parts and mode of 
working presses described. Secondly, in the combination of a screw or 
screwed shaft or bar, with a nut connected to or with a lever weighted for 
the purpose of continuing and completing the pressure upon the matter or 
material under treatment, as set forth. 


709. A. B. Cuitps, New Oxcfo d-street, London, “ Circular sawing inachines.’ 
A communication. — ated 21st March, 1864. 

This invention consists in constructing, arranging, and working the saw 
and its machinery in such manner that the material sawed is placed to the 
back of the saw ; by so doing the teeth are made to cut upward instead of 
down, which, if not: prevented, would lift the material from the saw table. 
This is done by placing a shatt across the top of the table at the back of the 
saw, Which shaft serves the doubie purpose of holding the wood down on 
the table, or against a friction roller suspended across the table bed, and 
feeds the work to the saw at the same time ; the feed motion is made self- 
acting. The feed and holding down shaft is worked by a system of 
pulleys, cord, and chain belt. ihe pulleysare constructed in cones for in- 
creasing and diminishing the feed motion to suit the work. The teed shaft 
is combined with a frame capable of being raised or jowered (to suit the 
thickness of the material sawed. The saw is placed on the same shattto 
which the power is applied. The spindie or saw shaft is furnished with a 
fly wheel for giving a regularity of motion to the saw. 

731. A. More, Roubair, France, ‘‘ Machinery for combing filamentous 
materials.” — Dated 23rd March, 1864. 

This invention consists in a vovel arrangement of parts constituting im- 

rovements in the combing machiue for which the present patentee obtained 
etters patent, dated the 23rd October, 1861 (No. 2¢50), but which may 
al-o be found applicable to »pparatus used in other combing machines 
These improvements consist, First, in a novel arrangement, et feeder, the 
whole of which slides in arched supports or | earmys, describing & concave 
line, so that the feeder, which is in connection with the nipper indicated in 
the specification of the aforesaid Jetters patent, describes a curved line, the 
effect being that, when the feeder retires, it permits the teeth of the comb 
to act on the material by catching the fibres and causing them to plunge to 
the bottom or base of the teeth, in such wise that the further the feeder 
recedes from the nipper, the greater (ie tendency of the tbres to precipi- 
tate themselves to the bottom of the combs. Scecoud'y, the inventici con- 
sists in the use of arched supports forming concave sides, which offer not 
only the advantage of causing the filres to plunge to the bottom of the 
teeth of the comb, but also of permitting the machine to work faster, 
bevause the vis inert.@ of the feeding carriage is deadened or lessened each 
time that it arrives at one end or the other of the ex'remities, inasmuch as, 
to arrive there, it must have climbed, and, consequentiy. have a tendency 

















With greater ease. Thirdly, the mnvention consists in furnishing the lower 
part of the feeder with a comb which presents the material to be combed to 
the nipper. Fourthly, in the use of a bar furnished with a band of leather, 
or other flexi le materi.!,and which moves up and down at the proper 
time to rub the band of supple material against the teeth of the clearing 
comb placed at the upper part of the feeder, in order to } revent ¢Xtraneous 
matters adhering to the teeth. Fifthly, in the ap; lication to the nipper of 
& caoutchouc band so placed as to retain the fibres without interfering with 
the action of the metailic parts. 

732. See, Roubaiz, France, ‘‘ Traction enyines."— Dated 23rd March, 

13864. 


These improvements apply to the traction engine or automaton horse for 
which the present patentee obtained letters patent (No. 1538), uated the 
19th June, 1863, and consist, First, in the addition of a second steam enzine 
mounted on the hind part of the arrangement, and provided with the 
steam reversing gear used in ordinary locomotives to effect a backward 
movement, This said engine gives motion simply to the two wheels of the 
hind part of the traction engine or automaton horse by means of bands and 
pulleys, so arrang: d that the wheels may be rendered loose aud independent 
ofeach other during the progress of the traction engine. Secondly, the 
steam engine, incicated in the specification of the aforesaid letters patent 
(No. 1535) of the year 1863, instead of being placed in the centre of the 
arrangement, and giving motion to the fore wheels, is carried on to the fore 
part, and gives motion only to the two fore wheels, This engine turns 
always in same direction, and is not like that tirst mentioned, provided 








with reversing gear, bat it is so arranged that it may wor! i i 
on the fore wheels by Joosening the bands, which then ins pay ape 
the result being that, at the will of the driver, the engine causes the ram 
part to turn to the right or left without it being n that the entire 
arrangement changes its place. This engine receives its steam direct, an 
is the first set in motion; when its traction power is sufficient the "hind 
part follows without being directly acted upon, the two fore wheels guidi 
the entire arrangement, as their traction power and their speeq eine 
greater than those of the hind part they compel this latter to follow their 
direction. Thirdly, although this pair of engines may each take their steam 
direct from the generator by working the steam cocks with the same trans. 
mission of motion, that of the fore part being in front of that of the hind 
part, yet to use the steam in the most rational manner it first leaves the 
generator by a pipe passing through the centre of the working pin, and is 
in communication by a cock with the two cylinders of the fore engine 
which it leaves after working the pistons, and repasses the working pin in a 
jacket pipe, going into a small reservoir furnished with an air escape cock 
which permits the steam to be let off into the air, or shuts the 80 
that it goes into the cylinders of the after engine, to be a second time Use- 
fully employed ; but as the escape valve is not always entirely closed, the 
steam in the cylinders of the afier engine is much less compressed than in 
those of the fore engine. When it is desired to work the four wheels at a 
greater speed, the cylinders of the fore part become almost simple 
measurers of steam to transmit it to the cylinders of the hind part, and thus 
the certainty is assured that the fore part will alwavs work first and stop 
last—in one word, that it is always the governor of the hind part, as well by 
its traction power as its transmission of motion. Fourthly, the invention 
consists in a novel combination of boiler, which permits the burning of 
any solid or liquid fuel or combustible, together or scparately—that is to 
say, when it is desired to use liquid combustible only, it is sufficient to 
place in the furnace the hollow vars and air-distributing pipes indicated 
in the specification of the aforesaid letters patent, No. 1538, of the year 
1863; and in case it should be desired to burn liqu'd and solid ‘fuel 
together, it suffices to place a pipe for injection of liquid, in communication 
with a reservoir and the interior of the fire-place, in which pipe the tiquid 
is forced by a pump, the working of which is in relation to the quantity 
of combustible |iquid it is desired to inject on to the burning fuel. This 
arrangewent of builer is also essential to its installation on the traction 
engine, so as to bring the major part of its weight beneath the axle 
and thus lessen the possibility of an upset. Fifthly, the invention con- 
sists in the installation of the seat on the fore part, in such a way 
that the conductor always finds himself turned in the direction in 
which he is to proceed. Sixthly, in the arrangement of the cir- 
cular and conical brakes fitted on the axle, and acting on the 
pulleys of the hind wheels. teventhly, in an arrangement for trans- 
mission of motion, specially adapted to traction engmes intended to 
draw heavy loads at the usual speed of a walking horse, and which consists 
in replacing the pulleys fitted on the axles by touthed wheels acted upon 
by pinions mounted on pulleys in cirect working with the steam engines. 
These pulieys may be rendered joose when required equaliy as if they were 
mounted on the axles. Eighthiy, the tension pulleys are placed on the 
upper part of the bands and near the pulleys mounted on the axles, so that 
when the traction engine in its march describes a circle, the wheels which 
travel the greatest distance turn more rapidly than the others, and by this 
action the tension pulley is taken off, aud the bands on this side slide on 
the pulleys. Ninthly, the wheels are mounted on long metal sockets, act- 
iny as boss or nave, and at the same time carrying the pulleys on which the 
bands pass, and the brakes act. ‘The two wheels mounted on the same axle 
are not arranged in the same manner ; in order to render them independent 
the one is fast and the other loose. 
789. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, “ Construc- 
tion of railways.”—A ¢ ication. - Dated 30th March, 1864. 
This invention cannot be described without reference to the drawings. 





832. C. D. TispaLk, Massachusetts, U.S.. “* Railways and the carriages 
thereof.” — Dated 2nd April, 1364. 

This invention consists, mainly, in the use of certain wheel-changing 
rails and locking mechanism, or their equivalents, in combination with two 
tracks of different or unequal gauges, and with the wheels so applied to 
the axles of the carriage, or to the carriage, as to enable those on one side 
of the carriage to be moved either toward or away from those on the other 
side of the carriage. 


900. E. Drowke, Liverpool, “ Manufacturing gunpowder."—A communica- 
tion.— Dated 11th April, 1864. 
The fundamental material of this new gunpowder or explosive compound 
is wood, or woody fibre, which, after special hanical and chemical 
treatment, is converted into this explosive p 


921. W. N. Wiuson, High Holborn, London, *‘ Machinery for sewing, 
stitching, and embroidering."—A communication.—Dated 12th April, 
1864. 

This invention relates to an improved arrang t and ¢ tion of 
machinery for sewing, stitching, and embroidering, either on leather, or 
any textile fabric, and forms what is termed the loop embroidery stitch, 
by the combined action of a hook needle} and tubular guide for the hook 
to pass through, which bolds the loop to its position on the material, 
while the ordinary pressure foot holds it down. Also a twist movement 
is given to the loop by a revolving collar and pinion, the thread passing 
through a hole in the said collar, which hole is eccentric to its axis. The 
thread is passed up through the hole in the pinion and collar, when the 
hook needle pierces the cloth by passing through a-hole in a pressure 
collar, which collar presses on the material between the claws of the ordi- 
nary pressure foot. By the revolution of the pinion the thread is lapped 
over the hovk needle, when it ascends, and brings up a loop to the surtace 
of the material. The four-motion feed advances the cloth the required 
distauce for the length of a stitch, when the pressure collar, in connection 
with the hook needle, lays down a loop on to the surface of the cloth, 
when the needle again descends, and pierces the material (within the 
before-mentioned loop), and by the action, before described, of the revolv- 
ing pinion tie thread is again lapped around the hooked needle. It again 
ascends through the loop and pressure collar, when the material is again 
advanced by the teed motion, and the loop is laid down and held by the 
pressure collar until avother loop is pulled up through the previous loop 
and tubular collar by the hook needle, and so on to any number 
in succession, thus forming a perfect loop embroidered stitch on the surface 
of the material. 

966. G. HasELTINE, Southampton-buildings, Chancery-lane, London, “* Ma- 
nufacturing metallic nuts."—A communication.—Dated 16th April, 
1564. 

This invention cannot be described without reference to the drawings. 
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978. G. T. BousriELD, Brixton, *‘ improvements in presses.”—A communia- 
tion.— Dated 19th April, 1364. : 
This invention cannot be described without reference to tie drawings. 





ForEIGN AND CoLoniAL JorTines.—A prospectus has been issued 
of the Chilian Mining and Trading Company, with: a capital of 
£340,000, in shares of £20. The object is to purchase two copper 
mines in Chili. ‘The price to be paid is £295,000, and as only one 
fourth of the amount is to be taken in shares, the scheme, if it should 
succeed, would involve an absorption of cash, sooner or later, to the 
extent of £220,000. The construction corps of the United States 
nilitary railroads has just accomplished a great feat. The railroad 
bridge over the Clattahoochie, 760ft. long and 90ft. high, destroyed 
by the rebels in their retreat, was rebuilt in four and half days’ 
work, and the cars ran on Friday last to within three miles of 
Atlanta. 

Dapoiu's Lance Foc Trumpet—We mentioned a few mouths 
since that the English: Government had given Mr. Daboll, the pioneer 
and inventor of fog whistles, an order for a large fog sigual apparatus. 


to re-descend with greater facility, the result bem, that the machine works | We are now informed that the order requircd certain modifications 


before the work could be commenced, which having been completed, 


| Mr. Daboll received an order from the English Government by the 


last steamer authorisiny him to build and furnish the Government 
with a larger and more powerful sigual (of the kind) than has ever 
been made. It will consist of two twenty-four iuch caloric engines, 
placed side by side upon a platform or bedplate of cast iron. Upon 
the same platform will be two air tanks or receivers, into which 
will be condensed the air for blowing the trumpet. But one 
engine will be made use of at a time, the other being in reserve in 
case of accident, and either can be fired up in about half an hour. 
The automatic arrangement by which the trumpet is blown and 
operated can rea-lily be changed from one engine to the other. The 
trumpet is intended to revolve half-way round and back in about a 
minute, and blow its blasts as it moves round, This apparatus is 
specially intended for Dungeness, where Mr. Daboll erected a 
smaller signal of this kind last seasou, and so Cape Race must waita 
while longer. Now, all this on the part of the English Government 
is in striking contrast with the tardiness and remissness of our own 
Government in the matter of more fully developing this important 
signal of protection to life and property at sea. But there are a 
good many screws loose which must wait for adjustment until the 
people speak next November.—New York Herald. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 

Less Sazisractory CoNnDITION OF THE IRON TRADE: Fewer Orders, 
ane Greater Cost of Production—Errects or THE CouLiers’ STRIKE: 
Scarcity of Coa! and the Extinction of the Pig Trade Threatened: 
Men Intercepted on their Way to Work—Five Tuousanp MEN IN 
Processios—TuHeE Bankruptcy oF Messrs Barker: Messrs. Wal- 
ducks Claim Established—HarpwakeE raves: Condition Active: 
Branches and Localities Specified—New Atmosruenic Hammer: At 
Work in Birmingham. 


Tur iron trade of Staffordshire is in a less satisfactory condition 
now than it was last week. The change is sharply defined. 
Neither at the works during the week nor at the customary gather- 
ings of yesterday (Thursday) in Birmingham, and on Wednesday 
in Wolverhampton, have so many orders been received for finished 
iron of any description, either for the home or the export markets. 
Most of the works, however, kept tolerably well employed upon the 
orders previously in hand; and much of the iron intended for 
Russia, the orders for which have been delayed, will not be rolled 
early enough to enable the shippers to get it on to the Vistula 
before the frost has set in, The Liverpool trade has experienced 
a sudden check, and the very unsettled condition of the money 
market is operating prejudicially upon the London trade also. The 
makers of the best pig iron of this district are now asking 5s. a ton 
more for their commodity than they were a week ago. This 
alteration is due to the extending of the colliers’ strike, and 
the consequent diminished production of pigs, with, at the 
same time, a largely increased cost of manufacture. Interviews 
have taken place between the masters and the men, but neither side 
will give way. Portions of the works of some finished iron makers 
are likewise standing for coal from the same cause. It was a very 
general inquiry on Change in Birmingham yesterday aud Wolver- 
hampton on Wednesday, amongst the different finished iron makers 
whose works are near to the district most affected by the strike, 
whether they each had sufficient coal ? If the reply happened to be 
in the affirmative then the question was put, “ Can you spare us 
avy 2” We did not, however, hear of a single case in which one 
maker was in this respect able to afford help to his neighbour. So 
great is the inconvenience and cost arising from the strike to some 
makers of finished iron who have now to obtain their chief supply 
of fuel from remote districts, that the cost of their iron is now in- 
creased to them to the extent of 10s.a ton and upwards; anda 
maker of tin plates assures us that the strike is increasing the cost 
of the production of his goods £2 aton. ‘I'he consternation among 
the members of the trade in the Wolverhampton district where the 
drop has been accepted by the men is considerable. Knowing that 
the masters against whom they are striking are obtaining — 
from the collieries of that district the men are movir™ into it from 
the Dudley and the Brierly Hill districts in whments of 
large numbers. As many as 2,000 were tog. er on Wed- 
nesday in the neighbourhood of Bilston, carrying banners and 
beating and blowing musical instruments of a very primi- 
tive kind. The men were upon the road soon after daybreak 
aiid were successful in stopping the labour supplies of several pits. 
Their presence in the vicinity of a colliery is usually sufficient to 
effeci this purpose; but when the police are not at hand, and the 
mivers who are on their road to work are not sufficiently “ charmed 
by the melody of sweet sounds,” as to be induced to give up the 
intention with which they left home, then a little rough jostling and 
a human toll-bar stretched across the road has the desired effect. 
Usually a detachment of police, wearing their sabres, and with a 
mounted officer at their head, follow in the wake of the main body 
of the “grand army,” and thus any act which may prove the first ina 
series culminating in an extensive disturbance of the peace is checked. 
Asmanyas5,000 miners are computed to have marched through Dudley 
on W-dnesday iv manner and with the attendants just described. 
Numerous petty cases of interference with men going to work have 
been brought under the notice of the local magistracy, and the 
offenders have been variously dealt with. Men who have left 
work without giving notice have also becn summoned ; these have 
usually obtained their liberty by consenting to return to work and 
pay the costs. Some colliers in the employ of the chairman of the 
lronmaster’s Association of this district have been so circumstanced, 
but, baving afterwards refused to pay costs, they have been arrested 
and sent to prison. As may be gathered from the inferential state- 
ment made above the cost of the manufacture of iron is so greatly 
increased that the process becomes unprofitable, the effect of 
he strike will be to seriously damage the interests of the 
trade; for makers will cease to produce, and the orders will 
go elsewhere. This is already a result in the case of pig 
iron; and past experience has led to the conclusion that the 
orders once in the bands of the makers in other districts, they do 
not, in other than rare instances, return. The Derby district in 
particular is now in a position to supply as good argillaceous hot- 
blast iron as is turned out in Staffordshire ; and the hematite iron of 
the Cleveland and the Wiltshire districts can be brought into this 
district at a price and in quantities which would render the pro- 
ducers of finished iron here alto:ether independent of Staffordshire 
pigs if all the blast furnaces of this district sbould be blown out 
forthwith. No wonder, then, that with a short and an expensive 
supply of coal at the furnaces of the makers of finished iron and the 
producers of pig iron threatened with so serious consequences as the 
destruction of their particular branch, tle whole trade should be in 
other than a cheerful mood. 

Mr. Registrar Hill, acting for Mr. Commissioner Sanders (iu the 
vacation), ot the Birmingham District Court of Bankruptcy, has de- 
livered his judgment upon the claim of Messrs. H. J. Waiduck and 
Co., metal merchants and iron brokers, of Manchester, to prove for 
£9,466 upon the estate of Messrs. Barker and Son, bankrupts, of Bir- 
mivgham., The circumstances under which the claim arose were 
stated in Tur Enoineer of the 25th ult.; and, as the watter is of 
considerable interest to mavy of the readers of Tue EnGineer, we 
give the judgment in full. His Honour said:—The claimants, 
Messrs. Walduck and Co., metal brokers, of Manchester, were em- 
ployed by the bankrupts to buy and sell iron for them as their agents. 
it appears that, by the custom of the iron trade, the agent does not 
disciuse the name of his principal to the seller, and is consequently 
liable to the latter for the purchase money. Numerous transactions 
of beying and selling iron by the ,claimants at the direction of the 
bankrupts took place on the above terms, the balances which became 
due from the claimants to the bankrupts being from time to time 
remitted to the latter. Although the iron does not seem to have been 
in avy instance removed from he wharf where it was stored, being 
resold without removal, these transactions appear to have been bona 
Jide sales and purchases, and not time bargains; and up to the date 
of the bankruptcy all the sales were at a price yielding the bankrupis 
a profit. At the time of the bankruptcy, however, a quantity of iron 
which had been purchased by the claimants at the direction of the 
bankrupts (the purchase money whereof amounted altogether to 
£67,000) was standing at the wharf where it was stored, unpaid for; 
and as the assignees did not take it up the claimants were forced, 
when the time for payiug for the various purchases arrived, to sell 
it in order to raise money to pay the amounts due to the sellers, the 
whole of which they paid. Owing to a fall in the market since the 
purchases were effected this iron was sold for £57,523 8s. 10d. only, 
after deducting charges, leaving a balance of £9,476 11s. 2d., for 
which the claimant now seeks to prove. At the date of the bank- 
ruptey no debt was due from the bankrupts to the claimants, inas- 
much as the time at which this iron was to be paid for had nt 
arrived ; and, consequently, the claimants rely on the 178th 
section of the Bankruptcy Act, 1849, which provides, inter alia, that 
lf any trader becoming bankrupt after ths commencement of the Act, 
has contracted, before the filing of the petition for adjudication, a 
liability to pay money on a contingency which has not happened, 
and the demand in resp.ct whereof has not been ascertained before 
the filing of the petition—when the demand has been ascertained, 








he shall be admitted to prove for such demand. Now, it has beon 
held by tribunals whose decisions this court is bound to follow, that, 
under this section, no proof can be made except for an ascertained 
sum—not for unliquidated damages—and also that the liability to be 
proved for must depend on a single contingency only, not upon a 
plurality or series of cont’ngencies. But I consider that the present 
claim fulfils these requirements. Immediately upon each purchase 
being made, the claimants became liable to pay to the seller the 
whole amount of the purchase-money thereof—an ascertained sum— 
and on the single contingency that the bankrupts did not pay the 
seller that amount. That the claimant may have had collateral 
security in the shape of a lienon the iron, or otherwise, by no means 
alters the case. They were primarily liable for the whole amount of 
each purchase, and, consequently may prove for that amount, less 
the set-off which the estate has against them in the shape of the 
value of the iron sold which belonged to it. Nor does the fact of 
the purchasers being numerous affect the question, for each separate 
purchase stands on its own legs, and the liability arising from it was 
dependent on a single contingency, viz., the non-payment by the 
bankrupts of the purchase-money to the sellers. I, therefore, admit 
the proof for the above-named balance of £9,476 lls. 2d.” The 
claimants were represented by Messrs. Sale, Worthington, Ship- 
man, and Seddon, solicitors, of Manchester; and the assignees by 
Mr. W. 8. Allen, who, at the close of the proceedings, intimated 
that the question was one of so much importance to his clients that 
they would appeal to the Lords Justices against his Honour'’s deci- 
sion Appended to cur notice of Mess-s. Walduck’s claim in THe 
Enarneer of the 26th ult., were some remarks upon “ time Largaius” 
generally, which appeared in the previous week in Messrs 
Ryland’s “Jron Trade Circular.” In the course of those remarks 
Mes-rs. Ryland said:—“ We are not speaking of any particular 
t-ansactions in Messrs. Barker’s case, but against the system gene- 
rally.” Knowing t!:e great evils which have long afflicted the iron 
trade by “ tine bargains,” we readily adopted Messrs. Ryland’s 
remarks, expressly guarded, as they were, by the proviso that they 
were not to apply to Messrs. Walduck’s transactions—t» which, 
indeed, it was impossible that they could apply, inasmuch as the 
proceedings in their case, given at the same time, clearly proved the 
existence of the iron and the bona fide nature of their transactions 
with Messrs. Barker. Exception may be taken by some persons to 
the law as laid down by Mr. Registrar Hill, but no one would call 
in question his Honour’s statement founded upon the facts, “ that 
although tho iron does not seem to have been in any instance 
removed from the wharf where it was stored (being resold without 
removal), yet these transactions appear t» bave been bona fide sales 
and purchares, and n«t time bargains.” We should not ourselves 
have considered this explanation necessary, but having received a 
very temperate letier from Messrs, Sule, Worthington, and Co., who 
feared our readers might be ied to adopt an erroneous view of 
Messrs. Walduck’s business transactions with Mr. Barker, we 
gladly place upon record the facts as they were proved before, and 
accepted oy, the Registrar. 

Relative to the general trades of the district, we have to report 
that in Birmingham all the most important branches are iu full 
operation; the metal rollers and tube makers are busy, and the 
brass-founders, electro-platers, and wire-drawers are also much 
better supplied with orders than is usual at this time of the year. 
The fancy trades are dull. In Wolverhampton there is a good 
demand for japanned goods; the best lock trade is brisk, and the 
edge-tool and tin plate makers are well supplied with orders. At 
Willenhall the lock trade is tolerably brisk. A steady demand for 
rim-locks still comes from Australia and New Zealand. The dead, 
mortice, and drawback lock makers are busily engaged for the home 
demand, The mauufacturers of bolts and latches are fully employed 
on orders for export. The currycomb makers are slack, only | 
orders being received in that department. At Westbromwich there 
is a brisk demand for stoves, grates, and iron bedsteads on account 
of the export trade. At Gornal, Sedgley, and Netherton, the nail 
makers are busy, and the chain and cable trades of the neighbour- 
hood are in a tolerably healthy state. At Darlaston there is a 
slight improvement in the gun lock trade, and the manufacturers of 
coach springs, screws, rivets, &c., are all well employed. The Wed- 
nesbury tube makers are also busy, as also are the makers of axles, 
spikes, and heavy railway work. At Bilston there is more doing in 
the blank tray trade, and the japanners are actively engaged. At 
Walsall the staple trade is animated, and there is briskness in the bit 
and spur branch. For electro ware connected with the harness 
department there isa good demand. In consequence of the great 
and still increasing trade, the Staffordshire Financial Company have 

P an blist t in Walsall on the same plan which has 
succeeded so well in Birmingham. 

An atmospheric hammer and stamp is now being shown in 
— in Birmingham, under the supervision of the patentee, 

r. Grimshaw, at 19}, Ryland-street North, in that town. The 
way it works is as fullows:—An air-pump is worked by a band 
from a shaft, and forces air into a reservoir, which is so constructed 
as to form the framework of the machine. The reservoir, in its 
turn, communicates with a cylinder, in which a piston works with 
so little friction that it can be moved up and down by hand. 
This piston is, in fact, the hammer, inasmuch as at the end of it is 
fitted a head, which may be varied in form to suit any kind of 
work. The shaft, on which is fixed the pulley-wheel to which the 
pump crank is geared, has another wheel fitted upon it, which 

rforms a very important operation. By means of a screw or 
ever (either will dv), the last-named wheel can be so moved to or 
from the centre of the revolving plate, which is attached to the 
“cut off” valve, that the speed of the hammer can be varied entirely 
at the discretion of the operator. This wheel and plate work at 
right angles to one another, and when not in contact the hammer 
does not work. The reservoir is capable of bearing great pressure, 
aud will store up, 80 to speak, a large amount of power, until it is 
wanted for a series of smashing blows. A valve attached to this 
reservoir prevents it bursting, and appears to be a valuable assistant 
means of régulating and variating the action of the hammer; and 
if itis true, as we have be enassured, that these atmospheric hammers 
and stamps can be worked with much less power than steam stamps, 
costing less in the first instance, and cannot, from the simplicity of 
their construction, cost nearly so much to keep in repair, there 
appears every probability of their coming into general use. The 
inventor is a practical mechanic, but the patent-right has been sold. 


opened 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot District: The Mersey Rams—Srate or Trave ; South 
Yorkshire: Derbyshire: Leeds: The Lock-Out at Bowliny—Inpvus- 
TRIAL PRoGReEss IN LincoLNsHIRE—IHE Nortu-Eastern Dis 
TRIcCT—River Wear Commission: Progress on Tyneside : Launch of 
a Large Steamer by Messrs. Palmer; Steam Ship'uilding on the 
Tyne—Trarric Across THE Mersey — Wuitny WATERWORKS 
—HumsBer Ironworks Anp Suippur_piInc Company — brap- 
FORD New ExcHance—Suerrirtp Waterworks — Scorrisi 
Topics: Jron-Clad Vessels for the Turkish Government: Clyde 
Shipluilding : The Mechanical Engineers: A “ Metropolitan” Line 
Sor Glasgow. 

WE commence with the Liverpool district. With regard to the cele- 

brated ‘* Mersey rams,” which provoked so much discussion last year, 

and which have now received the names of the Scorpion and the 

Wyvern, we may note that the Scorpion made a satisfactory trial 

trip last week. As the Royal Sovereign, a wooden vessel cut down 

and plated on Captain Coles’ principle, also made a trial trip last 
week, a comparison of the capabilities of each vessel may be interest- 
ing. The Scorpion can bring to bear a broadside of 1,200 lb., and 
draws only 15ft.; the Royal Sovereign can discharge a broadside of 
1,500 Ib., but draws 26tt. The Royal Sovereign made eight knots 


an hour, the Scorpion nearly eleven knots. The Bellerophon of 4,000 
tons, of which much is expected, will only throw a broadside of 
1,500 1b., supposing the 300-pounders can be worked as broadside 





guns, which is exceedingly doubtful. The Scorpion and Wyvern are 
the only two vessels on the turret principle yet completed with masts 
and rigging sufficient for them to be called regular sea-going shi 
The Wyvern will be ready for sea in a few weeks. The following de- 
scription of the vessels (sister ships) and their armament will be in- 
teresting :—Each has length on water-line, 224ft.; beam, 42ft. 6in.; 
depth, 20ft.; measurement, about 1,890 tons. Their engines, also 
manufactured by Messrs. Laird Brothers, are 350-horse power, on the 
horizontal principle, with double piston rods. The cylinders are 56in. 
long, with a 3ft. stroke. There are four distinct boilers, which may 
be used either separately or together, and sixteen furnaces, The 
whole of the machinery is below the water line. The ordinary hull 
is of iron, of extra strength; over this is a coating of 10in. of teak 
and armour plates 4}in. thick, nearly the whole length of the side, 
but tapering in thickness at bow and stern. The stem curves out- 
wards Sft. below the water line, and, being formed of massive 
wrought iron, forms a ram of immense penetrating force. This prow, 
as regards the propulsion of the vessel through the water, really 
forms part of the hull. The stern is shaped with the view of protect- 
ing the screw propeller and glancing off shots. There are two 
turrets, the greater portion of which is below the main deck, with 
two guns-to each. These towers are built on a strong iron spindle 
fixed to the vessel, and their enormous weight is supported by a num- 
ber of roller wheels. The plating of the turrets is 5}in. thick. Each 
turret will be mounted with two guns, each weighing twelve tons. 
The guns will be placed parallel to each other, and only six men will 
be required to man them—three to each gun. The accommodation 
for officers and crew is ample. There is a steering apparatus on the 
main deck. The trial of the Scorpion was conducted in private, but 
Messrs. Dinney and Hobbs, Admiralty Inspectors, were present. The 
Scorpion, with 200 tons of coal on board, drew 13ft. forward, and 
14ft. 9in. aft. Her steering qualities were found to be admirable, and 
she made a complete circle in an average of five minutes. The 
Government inspection is expected to take place shortly. The fol- 
lowing is the official report of her achievements :—“ The exact speed 
of the ship was tested by running between the Queen's Channel Fair- 
way buoy and the Victoria Channel Fairway buoy, a distance of 0906 
ofa knot. ‘This was done first at full power, all four boilers being at 
work, and afterwards at half power, with two of the boilers shut off. 
The result of the trial at full power wasas follows :—First ran, 10-036 
knots; second run, 10°945 knots; mean of the two, 10°49) knots. 
During these runs the engines made from sixty-nine to seventy revo- 
lutions, the pressure of steam being about 18 Ib. to20 lb. The trial with 
two boilers gave the following resulte: —First run, 10192 knots; 
second run, 9°292 knots; mean of the two runs, 9°745 knots ; engines 
making fifty-nine to sixty revolutions, with 14 1b. to 15 1b. of steam.” 
The starting gear of the engines is worked by a small engine, 
instead of by hand, which gives the engineers a great command 
over them. 

The coal and irou trades in the Derbyshire district continue 
brisk. The Staveley Coal and Iron Company is about to create new 
shares, ‘n order to extend its operations. In South Yorkshire there 
is e good deal of activity displayed just now at all the furnaces, as 
well as at the extensive iron and steel works at Penistone, and 
everything foreshadows a winter season of more than ordinary 
briskness. The demand for coal, more particularly for steam and 
gas purposes, is good, and for some descriptions the orders exceed 
the ability to supply. Still the quantity sent by water carriage is 
not by any means so large as the coalmasters would wish; the 
dispute which bas so long existed in the district has rent the boats 
into other localities, and some time will elapse before that important 
branch of the Barnsley trade flows into its old channel again, The 
Leeds Chamber of Commerce, reporting upon the iron, machine, 
and engineer tool trades of that town and district, observes :-- 
“There is a very brisk demand for all descriptions of iron, and the 
makers are well supplied with orders. The lock-out is not 
yet at an end, but a considerable addition has been made to 
the number of men at work, and it is hoped that a full 
resumption of work is not far off. A number of foreign 
workmen are now being employed here. When the exist- 
ing differences between masters and men are arranged, there 
is a good prospect for the iron trade in Leeds. ‘he machine 
makers and engineer tool trades are very busy. The makers of 
locomotives and railway plant are fully employed. The cut nail 
trade is good.” The lock-out at Bowling is terminated so far as the 
complement of hands required is needed. No fewer than twenty 
puddling furnaces are at work night and day, and four only remain 
unemployed. These latter will be set to work when a number of 
workmen from Belgium enter upon their engagement, as they are 
expected to do every day. The places supplied have, during the 
week, been sought by some of the “locked-out” men, who were 
ready to sign the declaration, but who, as the places were all filled 
up, could not be reveived into employment. The progress made at 
Lowmoor is not so satisfactory to the employers, but there are 
twelve puddling furnaces at work, the unoccupied places are being 
gradually filled up, and the masters have no fear that ultimately 
they will be able to resume their usual activity without the aid of 
unionists. 

A few details illustrating tho industrial progress of the town and 
district of Kirton Lindsey, Lincolnshire, may be interesting. 
Adjoining some steam saw mills, erected by Messrs, Picksley, a 
foundry has just been established by Mr. W. S. Darley. ‘This 
foundry bas a furnace on the upper tuyere principle, patented by 
Mr, J. Ireland, of Manchester. The objects claimed by the patenteo 
are, “Economy in the consumption of coke, greater and more 
uniform heat in the furnace, and increased speed in melting iron.” 
Facilitating this attainment is a novelty which “ consists in the in- 
troduction of a number of small tuyeres at a suitable height above 
the ordinary tuyeres. These small tuyeres are all connected with a 
common air chamber, placed outside the brick lining of the furnaces, 
and fed with blast from the same source as the lower tuyeres, the 
ferce of the blast being regulated by dampers in such a way that 
tho furnace can be made to melt either quick or slow.” By theso 
arrangements, it is said, metal can be melted quicker than in ordi- 
nary furnaces, while at the same time the saving of coke is 25 to 
50 per cent. over the old method of melting. 

We turn to th north-eastern district, At the last sitting of the 
River Wear Commission a report was read from the executive com- 
mittee, It included one from Mr. Coods, C.E., the engineer to 
the Public Works Loan Commissioners, who stated his views 
with respect to the proposed abandonment of the lock, and 
the construction of a new inner north-east pier instead. Mr. Coode 
approved of tho plans, and suggested the agreement of the 
Commisioners thereto, on condition that certain suggested alterations 
should be made. ‘The committee recommended that the board 
should assent to the alterations suggested by Mr, Coode, in order 
that the commissioners could be arranged with without further 
delay. The committee also reported that they had coutracted with 
Sir W. G, Armstrong and Co., of Newcastle, for the construction of 
gates, swing bridge, aud machinery for the new junction entrance, 
Also, that they had agreed to abolish the practice of allowing the 
tenants of the commission exemption from dock and quayage 
dues for the land aud premises held by them at the dock ; also, 
that they had arranged with the North-Eastern Railway Company 
and the Sunderland Corporation with respect to the new road to 
the docks, past the Octagon Cottage, and were endeavouring to 
impress upon them the necessity existing for a locomotive incline 
to the dock. Mr. Meik stated, in auswer to a question, that 
the gates, bridge, and mac!inery ordered of Sir W. G. Arm- 
strong and Co. would cost £5,000. They would be worked by a 
combination of manual avd hydraulic power on the new plan. The 
report was adopted, A writer in the Newcastle Chronicle says :— 
“4 notice that the preparations for the erection oi the temporary 
bridge across the Tyne, and the removal of the old one, are 
going forward very actively. Before next summer the temporary 
bridge is expected to be completed. The extension of manufac- 
turing operations west of Newcastle is being carried on rapidly 
The blast furnaces being erected at Elswick are rapidly approaching 
completion, and will, in a few months, be ready for being blown 
in. Other works on both sides of the navigable stream are being 
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extended, and in a short time there will not be a piece of 
vacant ground left by the river side between Newcastle and 
Scotswood. I hear inquiries have been made recently by an 
energetic local firm for a site west of Newcastle to erect rolling 
milis and puddling furnaces. When the river gets deepened up to 
Newburn, as it will certainly do before other ten years are gone, 
the ground between Scotswood and Blaydon will become studded 
. with mavufactories, Already preparations are being made to begin 
cutting for the new line from the latter place to Conside. The con- 
tractor for the work is gathering his implements upon the ground, 
and come of his men have already taken uptheir residence along the 
contemplated line. In from two to three years the railway is ex- 
.pected to be completed. 1t will open out a new and interesting route 
to Newcastle from the south-west corner of the county of Durham, 
and be of great service to the commercial and trading population in 
and around Shotley-bridge. In other directions mining and manu- 
facturing operations are extending westward. The Stella Coal 
Company are busy putting down a new pit a short distance from 
Blaydon. Theshaft has already beensunk to a considerable depth and 
a number of coke ovens and workmen’s houses are being erected near 
it. The pit will be close to the Carlisle Railway, and extremely 
convenient for the shipment of both coals and coke. It is also near 
the Hexham turnpike, and within afew yards of the river. Alto- 
= it is in a most eligible position, and situeted where trade b 
oth the river, road, and rail may advantageously be conducted. 
Further west still another new pit has been commenced with. The 
Mickley Coal Company are putting down a fresh winning by the 
side of the railway, at a short distance east of the Prudhoe station. 
Mr. Coulson is sinking the shaft, which is to be a large one, and, 
like that at Stella, fitted with all the most improved appliances for 
ventilation and raising both coals and water. Some two hundred 
workmen’s cottages are to be erected near this pit. Already several 
have been built. Indeed, the manufacturing and mining operations 
west of Tyne are progressing at a rate only second to those below 
Newcastle. The industrial resources of this district are immense, 
and great though the progress is that has been made during the 
last ten or twenty years, it will be surpassed by that which will be 
made during the coming decade.” On Saturday, Messrs. Palmer and 
Co., of Jarrow, launched a fourth steamer, the Ontario, for the National 
Steam Navigation Company (limited). The Ontario’s dimensions are 
as follow: — Length over all, 385ft.; length at load line, 360ft. ; 
beam, 41ft.; depth of hold, 28ft. Her poop is 90ft. in length, the 
bridge house amidships is 50ft. leng, and is carried to the sides ; her 
be ag forecastle is 60ft. in length, her tonnage is 3,318. She 
will be barque-rigged, and have double topsails; ber yards will be 
constructed of steel, her lower masts and bowsprit of iron—huge 
tubes—proportional to the hull—indicating that, when under sail, 
she must spread an immense area of canvas. She has ample accom- 
modation for 70 first-class, and 800 between deck passengers. Her 
engines will be put on board at the Tyne dock, and are built from 
the design of Mr. F. C. Marshall, engineer to Messrs, Palmer. They 
will be of the nominal power of 360 horses, but can be worked up to 
1,300-horse power. In their construction all improvements in 
surface condensation and feed heating are employed ; and they are 
expected to be extremely economical in the consumption of fuel. 
The Ontario has been built under the joint direction of Mr. 
McAllister, inspector, and Mr. J. Jones, engineer to the National 
Steam Navigation Company (Limited). Another vessel, similar 
the same 


in size to the Ontaria will be launched from 

yard in about six weeks, and another, 400ft. over all, in 
about a wonth, This is the fifth vessel Messrs. Palmer 
and Co, have built for the company. Messrs, Palmer 


have other vessels on hand on their large yard on the opposite side 
of the water at Howden, and they are fitting out a large screw 
collier, the Orwell, for the Lambton coal Company, and a large 
screw, the Mermaid, for the General Steam Navigation Company. 
Messrs. Marshall Brothers have on hand vessels for tho Mediterra- 
nean and Calcutta trade, and are fitting ont several tug steamers 
for the Thames and Liverpool. Messrs. Leslie, of Hebburn, are 
about to launch an iron screw steamer of 700 tons for the Leith 
trade. ‘They are fitting out a steamer of 500 tons for India, and an 
iron screw steamer for Liverpool, and have on hand two large 
vessels for the Mediterrancan trade. Messrs. C. Mitchell and Ov., 
of Low Walker, have launched a paddle steamer for the New Zea- 
land Government. This firm has also in hand a paddle steamer for 
Australia, a screw collier of 1,000 tons for the coal trade between the 
Tyne and France. ascrew of 1,100 tons for the Chili trade,and three tugs 
for the Egyptian Government. Messrs. Wigham, Richardson, and Co., 
of the same place, are building a screw steamer to be employed in 
the Londen and Limerick goods and passenger trade; two large 
steamers of 1,200 tons each ; a paddle steamer and two iron barges 
for India. Messrs. T. and W. Smith, of North Shields, are build- 
ing two large screw colliers In addition to these Cyne firms, 
which are in full employment, there are several smaller yards 


engaged building tug steamers, and two new firms are «bout to | a 
‘the main deck, having a stringer plate of still greater width. The 


commence business on the same river as iron shipbuilders. 
We have, on more than one occasion, called attention to the un- 
poet increase in the traffic across the Mersey. The Birken- 





intended that the affairs of the company should in future be managed 
much more energetically, and in a wore practical and business-like 
shape. Mr. Waterfall is now the managing director of the company, 
at a salary of £1,000 a year. 

A host of Scottish topics invite attention. On Saturday after- 
noon Messrs. R. Napier and Sons, of Govan, launched a fine iron- 
clad war ship, constructed for the Turkish Government. She was 
named the Osman Ghazy, and will be followed by two others, the 
Abdul Aziz and the Orkhan. The Osman Ghazy was commenced 
in March, 1863. She was designed by the builders, and has been 
put together under the direction of Mr. Glen, the operations being 
superintended by Mr. G. F. Tucker, as surveyor, appointed by the 
Comptroller of the British Admiralty, on behalf of the Turkish 
Government. The veesel is an armour-plated steam ram, present- 
ing the followiug measurements :—Length over all, 300ft.; extreme 
breadth, 56ft.; depth moulded, 37ft.; tonnage, 0.m., about 4,200; 
load draught, Bites 25ft. It will thus be seen that this new iron- 
clad is considerably shorter, and of smaller capacity, than Messrs. 
Napier’s chef d’euvre, the Black Prince, the latter vessel measuring 
about 400ft. in length, and having a tonnage of over6,000. The Osman 
Ghazy is built in the same style as the Hector, constructed by 
Messrs. Napier for the British navy. Her stem, which projects like 
the breast of a swan, is stiffened internally with angle iron, so as to be 
capable of resisting the sl:ock of a collision with an enemy’s 
ship. Asa further measure of precaution, a longitudinal bulkhead 
is carried backwards about 40ft., and is intersected by three trans- 
verse bulkheads, the object of this arrangement being to prevent 
any influx of water, occasioned by the stem sustaining injury, from 
extending to the after part of the ship. The keel is formed of three 
separate pieces. In the centre is a web-plate about 4ft. deep; and 
two keel bars, about one-fourth of that depth, are placed one on each 
side of the web-plate. The frame angle irons are in one piece, 
rivetted to the web-plate and to the first longitudinal frame. From 
the first lenatatad tems to the second these angle irons are ulso 
in one piece. The longitudinal frames are formed of a strong web- 
plate, having double angle irons at top and bottom. Tho top is 
a by a covering plate, the outside edge being rivetted to the 
shell plating. The second longitudinal frame, formed similarly to 
the first, is caulked, and made perfectly water-tight to the skin of 
the ship. On each side there is a longitudinal bulkhead, known as 
the wing passage bulkhead, which extends far enough to protect 
the fore and aft magazines, and is carried to the height of the main 
or fighting deck. These bulkheads are formed of strong iron 
plates, sluice valves Leing introduced into all the separate 
compartments, so that, in tke event of the wing passages 
being filled with water, it can be run off i:to the bilge, from 
whence it will be pumped out by means of Downton pumps. 
In the lower part of the ship are introduced five longitudinal kelsons, 
designed at once to aid in strengthening the structure, and to afford 
resting-places for the machinery and boilers. The sides of the 
vessel are built in the style usually adopted in ironclad men-of-war. 
There is, first of all, an internal skin of strong iron plates. Over 
this skin is placed a coating of teak, 9in. thick, and atop of this 
again the armour plates are secured. In the present instance the 
armour is carried completely round the vessel ; and in this respect 
the Osman Ghazy differs from several ironclads at present afloat, 
which have only their fighting batteries so protected. The lowest 
tier of armour plates rests on an armour shelf, which is formed of a 
continous knee-plate nearly an inch in thickness, secured to the top 
side-plating by double angle-irons. The armour plates, from the 
armour shelf to a point 2}ft. above the load line, are 5}in, thick in 
the middle section of the ship. and taper off gradually towards the 
stem and stern. From the point just mentioned upwards to the 
gunwale they have a thickness of 5in. amidsbips, tapering off forward 
and aft. The thinnest plates on the vessel are those under the 
counter, where, owing to the rapid slope inwards, there is little 
likelihood of a shot taking effect. For the purpose of fastening the 
plates in their places, massive conical-headed bolts are employed. 
These bolts have their heads counter-sunk, so as to be flush with 
the external surface of the plates ; and they are passed through the 
teak backing and the ship's skin, und secured inside by means of 
large nuts. The vessel’s topside frames are formed of strong angle- 
iron, secured by double cupeivens to the topside plating. These 
frames extend in one piece from the second longitudinal 
frame to the gunwale. The upper-deck beams are strongly 
constructed of Butterly patent iron, having their ends neatly 
turned down, welded and strongly secured to the topside 
frames. The stringers} are about 3ft. wide, and of good 
thickness, and the whole extent of the upper deck is covered with 


~iron plates, flush-jointed, these again carrying a strong timber 


| 


| planking. The main deck beams are of plate iron, having angle 


irons at top and bottom in the usual way. The stringers, which 
are wider than those of the upper deck, are scored home to the 
outside plating and secured by double angle irons to the skin and 
framework. ‘The lcwer deck beams are built similarly to those of 


decks are three in number—upper, main, and orlop—the two former 
running the whole length of the ship, and the last mentioned ex- 
tending only forward and aft of the engines and boilers. With 





ead Commissioners have been obliged to enlarge very Jerably 


their ferry premises and approaches, and also a and improve | 


their fleet of steamers. Connected with the large landing stage, 
provided by the Mersey Dock Board, the commissioners have added 
covered ways of glass and iron, which now lead into a large recep- 
tion room, where ten turnstiles are placed. Connected with this 
central hall are ladies’ waiting rooms, offices, and other conveniences, 
and external to it is a broad-covered portico, facing a new road 
100ft. wide, where "busses and street-railway cars will receive and 
discharge passengers, The commissioners have also now running 
a large deck-covered steamer, called the Cheshire, and two more are 
building on the same model. These iznprovements are certainly not 
made before they were required, for the Woodside ferry boats convey 
now across the river about 7,000,000 passengers a year, who, at 
penny fares, produce a revenue of about £39,000. his fact is not 
to be wondered at when it is remembered that during the present 
century Birkenhead has risen from a hamlet of 110 inhabitants to a 
population of 40,000, while the rateable property has increased from 
£300 to £200,000. 

We learn that Messrs. Easton, Amos, and Sons have undertaken 
the construction of waterworks at Whitby. The estimated cost of 
the works is about £14,000. 

We extract the following passage from the report jus. presented 


to the shareholders in the Humber Ironworks and Shipbuilding | 


Company :—* The works are now in full operation, and the valuation 
of the property is rapidly proceeding, but it has proved more 
laborious than was expected, and hence the board cannot to-day lay 
it before the meeting. The new machine shop is in a forward 
state, and the machines will be removed from Scott-street to the 
new site in contiguity with the shipyard at an early date. The 
non-completion of the valuation prevents the statement of the 


working amount from the Ist of May to the end of the half-year | 


ending the 30th of June, 1864, being laid before the meeting ; and 
the board propose, therefore, to make up the books as from the 1st of 
May to the 31st of December next. The circumstances above 
detailed will render it prudent to make a call of a moderate amount 
at an earlier date than was expected ; and the board deem it desira- 
ble to obtain loans in mortgages and debentures in order to raise the 
amount of the calls payable by the shareholders. The directors are 
prepared to make any other explanations which the shareholders 
~ desire.” 

The different works required in the erection of the Bradford New 
Exchange, the first stone of which was laid by Lord Palmerston on 
the 9th ult., have been let for the sum of £26,782. This amount is 
within the estimate of the architects, Messrs. Lockwood and Manson, 
of Bradford and London, 

An extraordinary meeting of the proprietors in the Sheffield 
Waterworks Company, was held last week. ‘The chairman, in the 
course of his opening remarks, stated that the claims against the 
company would be 4,000 or 5,000 in number, and though it was 
impossible to tell what the amount of damage would be, it would 





regard to the allocation of the internal space, it muy be mentioned 
that the engine-room measures 30ft. in length by 46ft. wide between 
the wing passage bulkheads. In the forward part of the ship is a 
magazine 18ft. long, fitted up as is usual in vessels of this 
class, This magazine is —— from the boilers by a 
coal space six feet wide, and a water space two feet wide, 
Aft of the engives are the after magazines, one on each side, 
separated by the passage of the screw shaft. Behind these maga- 
zines again are spaces intended for the stowage of provisions, mid- 
sbipmen’s and lieutenants’ stores, paymaster’s slops, &c. These 
compartments, eight in number, are separated by water-tight 
bulkheads. Between the engines and boilers there will be bunkers 
for shot and shell, cables, and coals. The magazines are amply 
ventilated by means of a fan, and a series of lead and copper pipes, 
the air being drawn from the upper deck, and distributed below 
through separators. As a further means of giving ventilation to 
the different compartments between decks, a series of brass scutt 
or gratings are introduced into the bulwarks. The upper deck 
resents one wide level expange, surrounded by bulwarks about 6ft. in 
eight. With a view to prevent the ship from being raked when stem 
on to an enemy, the portion of the bulwarks next the stem is coated 
with 4-in. plates, and is thus converted into an armour shield, from 
behind which a couple of guns can be effectively worked. Nearthe 
stern are placed two towing bollards, by means of which the ship 
will be enabled conveniently to take other vessels in tow. At 
intervals along the bulwarks are inserted a series of water scuttles, 
which will be of great service in freeing the deck from water in 
the event of heavy seas being shipped. The vessel is intended to 
be barque-rigged. She is to be fitted with horizontal direct-acting 
engines of 900-horse power nominal. These will be supplied with 
steam from six boilers, which are to be arranged three on each side 
of the ship, occupying a space 58ft. long by about 32ft. in breadth. 
The screw shaft measures about 100ft. in length, by 17in. in thick- 
ness; and the propeller, a four-bladed one, will have a diameter of 
20ft. The armament, as at present contemplaied, is to consist of 
twenty 68-pounder 95 cwt. guns on the main deck, and four 110- 
unders on the upper deck, making a total of twenty-four guns. 
‘he main deck is pierced for nineteen guns on each side. The port- 
holes are of small size. ‘They will each be closed with two thick 
plates, moving on hinges, one of which will be lowered and the other 
raised by means of a tackle when it is desired to open the 
port. Immediately after the launch, the Osman Ghazy was towed 
up the river to receive her engines and machinery, which have been 
constructed by Messrs. Napier, at their Lancefield establishment. 
Of the sister ships now on the stocks, the Abdul Aziz, which is the 
more forward of the two, is expected to be launched about January 
next. On Friday Messrs. Steele and Co. launched from their — 
building-yard an iron ship, named the Arundel Castle. She is 197it. 
in length, 33ft. 6in. beam, 21ft. 9in. depth of hold, and 995 tons 
register. The Arundel Castle is for Messrs. Donald Currie and Co., 


probably be from £300,000 to £350,000. He also stated that it was | Liverpool, and will form one of their line of packets to Calcutta. 





Messrs. Blackwood and Gordon have launched from their 
ue Port-Glasgow, an iron tug steamer, named the Flying 


building 


eteor, for the Clyde Shipping Company. The Flyin i 
115ft. in length, 18ft. 6in. m, and 108, in depth. heen S 
will be put on board by her builders, and are a pair of side levers of 
120-horse power. This vessel is an improvement on any other class 
hitherto built on the Clyde, being fitted with a tubuiur boiler, to 
furnish a regular supply of steam for a working pressure cf 3() }h, 

tu the square inch, and having paddle wheels on the feathering 
principle, of improved construction. Messrs. Blackwood and Gordon, 
in addition to this vessel, have on hand for the same company 
two other steamers, one paddle and one screw, making ten vessels 
built by Messrs. Blackwood and Gordon for the same firm within 
the last four yzars. The directors of the North German Lloyds have 
given an order to Messrs. Caird and Co., of Greenock, for a new 
screw steamer, to be ready during the summer of 1865, which will 
be built on the same plan, and of the same dimensions and power, 
as the America, now running on the line between Bremen, South- 
ampton, and New York. Messrs. Caird have launched a steamer 
of the following dimensions:—Length, 237ft.; breadth, 29ft. ; 
depth, 15ft.; and registered at 984 tons o.m. ‘The ship was grace- 
fully named the Stanley, by the Hon. Mrs. Stanley, lady of the 
Hon. Mr. Stanley, a director of the London and North-Western 
Railway Company, in whose service the steamer is to be employed 
between Holyhead and Dublin. The launch was witnessed by 
a number of the directors of the Lundon and North-Western 
Railway, Sir Andrew Orr, &c. The steamer will be fit:ed with 
oscillating engines of 320-horse power, and is expected to attain 
a speed of upwards of fifteen knots. Messrs. Caird are about to lay 
down two new steamers for the Messrs. Burns, to be engaged in the 
Belfast and Glasgow mail packet service. They will be uamed the 
Llama and Buffalo, and will be ready forthe spring. Messrs. A. and 
J. Inglis, Point House, have launched a paddle-steamer, for the 
North British Railway Company, namedthe Carham. Her dimen- 
sious are 140ft. by 20ft. and 8}ft.; burthen, 272 tons p.m. She is 
fitted with engines, by the same firm, of 70-horse power. ‘Che vessel 
received her machinery on board the same evening, and is expected 
to be ready for trial in a few days. Messrs. Aitken and Mansel, of 
White Inch, have launched a paddle steamer of 1,180 tons burthen, 
the principal dimensions being as follow:—Length of keel and 
forerake, 250ft.; breadth, moulded, 31ft.; depth of hold, 11ft. Gin. 
The Susan Beirne, as she was named, is sister ship to the Banshee, 
which left the Clyde a few days ago, and is built like her 
entirely of Bessemer cast steel, and will be fitted with oscilla- 
ting engines of 250-horse power, by Messrs. James Aitken 
and Co., Cranstonehill. e should also note the launch 
from the Fairfield shipbuilding yard of a paddle-steamer of 
847 tons, builders’ measurement. She was christened the Fingal. 
This is the fifth paddle-steamer launched by Randolph, Elder, and 
Co., in three months, for one firm engaged in the Southern trade. 
The Lord Provost of Glasgow has received a letter from Mr. William 
P. Marshall, secretary to the Institution of Mechanical Engineers, 
conveying to his lordship, by the instructions of the council of the 
Institution, the special thanks of the council for the reception so 
kindly given to the members of the Institution on the occasion of the 
recent meeting at Glasgow, and the facilities afforded to them for 
visiting the important ard interesting works for the water supply of 
the city. It is stated that a project is on hand for the construction 
of a lineot railway, commencing near the west end of Partick, where 
it is proposed to join the lately authorised branch of the Edinburgh 
and Glasgow Railway, and, mage | eastward through the city, 
underneath a leading thoroughfare, to Bellgrove-street, from whence 
it is intended to be carried by Tollcross, and connected with the 
lines leading to Hamilton, Bothwell, Coatbridge, Airdrie, and the 
Upper Ward district. The success which has attended the under- 
ground line in London appears to offer, it is alleged, the prospect of 
a satisfactory dividend for the Glasgow line, the former being only 
four miles long, and having only passenger tratlic to depend upon, 
while the intended line will be near!y seven miles in length, and, by 
branches to the harbour and otherwise, will have a large amount of 
goods and mineral traffic. ‘The course of the proposed line will also 
admit of branches being thrown out to connect the north and south rail- 
ways, and likewise, if circumstances invite, the formation of a central 
terminus. Other Scottish topics must stand over from want of 
space. 


THE METAL MARKET. 


Tus demand for Rails continues good, at £7 to £7 10s. per ton. 
és oe of sale, at £105 for Manufactured, and £98 for Tile and 

ake. 

‘Tin.—Depressed, at £104 Banca, and Fine Straits £106 per ton. . 

bs od Puates.—A large business doing, at 23s. 6d. Coke, and Charcoal 27., 
per box. 

Leav.~-A good business doing at £21 5s. for Soft English. 

SPELTER.—A dull market, at £23 10s. on the spot, £24 to arrive. 

544, Old Broad-street, London, E.C. MOATE AND Co. 
Sept. 7th, 1864. 








SCOTCH PIG IRON MARKET REPORY. 


No. 1 Gartsherrie .. .. 628. Gd, f.0.b. Glasgow. 
» 1 Coltmess .. .. « 61 9 0. 
»» 1 Calder .. oe 61 0 do. 
ae G.M.B. .. o S38 3 do. 
ol eos 7 ee do. 
M. Nos, Do. «co o of BF 6 do. 
WARRANTS. s. d 
Cash prompt .. .. 58 6 perton. 
8-5th No. 1 and pmo oo of 59 O =. 
vo) ip )2mMome » oe 89 8 do. 
G.M.B. 3» «aw St &. 


MANUFACTURED IRON. 


Bars,Govan .. .. «- ee £810 0 less 4 per cent. 
» Common o . 8 5 0 92 
Drumpeller,Common .. .. 8 7 6 
i, Best es ee 976 
Cramond Scrap Bars delivered 
in London .. .. «+ e+ 1210 0 less 24 per cent. 
Plates and Sheets .. .. .. 1010 0 
WS «eco ce es oe oe 9 OO 
Pipes .c co cc ce of co & 0 O 
Chairs .. se cc of of « #4 0 


GLaAsGow, 7th Sept., 1864. 
We have had a week of inactivity in our market: there has not been a 
fluctuation worth noticing. 
Closing to-day, sellers at 58s. 6d., cash; buyers 58s. 4}d. 
The d d for ship t is very easy, although the returns keep up 
well. Last week they were 14,879 toms, against 12,341 in same week of 
last year. 





Suaw, THOMPSON, AND MOORE. 


PRICES CURRENT OF TIMBER. 





1863. 1864. | 1863. 1864. 
Perload— £5 £8 £ &£ &) Perload— £2 4£8\/ 45 £5 
Teak..........+++-13 101310 12 013 0)/ Yel. pine per reduced C. 
Quebec, red pine .. 310 415, 310 4 10/| Canada, Ist quality 17 01810/ 17 018 0 
yellow pine.. 310 4 0 310 410) 2u lo... 21 01210) 11 O12 0 
St.John,N.B,yel.. 0 000 000 o| Archangel, yellow 13 10 1410) 13 0 1310 
Quebec, oak, white.. 610 7 0 510 6 mei St. Peversbg. yel... 11 1013 0 ILWilz o 
birch...... 310 410 310 410) Finland .......... 8101010 9 010 0 
Memel.. 0 0 0 0 © 0 WO O||j Memel ..........10 015 0) W 015 0 
. 310 5 0 310 5 0} Gothenburg,yel..10 O11 0) 0 O11 O 
Dantzic, oak . 310 610 310 6) white 9 « 910 9 0 919 
-215 4 0 210 310 || Gefie, yellow...... 10101130) 101011 10 
Memel, fir .~315 4 0 3 5 310)| Soderhamn - 9lV1l 5; 9101010 
Riga .. a --» 310 315 3 O 3 5/| Christiania, per Cy 
Swedish .......... 210 215 210 215/) 12f by o by¥> 18 093 0/ a 023 & 
Masts, Queb.rd.pine 510 610 5 0 6 || im... yeuowS | 
y.pine 510 610 5 06 0 | Deck plank Dus 01816) 0141 4 
rda.pineO 0 OV OO OO) pee sft. 3in... J j 
Lathwood, Dantz.fm 710 810 510 6 10)/ Staves, per standard M. Le ie 
St. Peters 810 910 8 0 80! Quebec, pipe...... 60 0 650! 1 075 0 
Deals, per C., 12ft. b ftom punchon 18 © Wu} 13 02 0 
Queben whi erase 15 3 18 © 151018 10} Baltic own} go) 0 250.0! 130 0 160 6 
StJohn,wht.sprucel3 015 0 14 01510 Pipe.....ess, 
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Tuis invention, by E. B, Wilson, of 10, Strand, relates to the con- 
struction of fire-places or stoves, and to the alteration of existing 
fire-places or stoves, so as to combine the effect of a closed stove 
with that of en open fire. For this purpose the bottom grate is 
closed, and between the front bars and the back of the fire-place is 
introduced a diaphragm extending upwards to meet the upper part 
of the front of the stove, so as to divide the fire-place intoa front or 
combustion chamber, and a back chamber or flue. This diaphragm 
is fluted in front, and in the fluted hollows are made numerous 
holes, chiefly near the bottom, and sometimes the sides of the 
grate are also perforated, such perforations leading into the chimney, 
or a space is left between the diaphregm and the bottom of the fire- 
place. Or in place of having the diaphragm fluted, it may be flat, or 
have a plane surface, and a second plate may be fitted thereto, leaving 
a space between the additional plate and the front of the diaphragm. 
When a fire is lighted in front of the diaphragm. the gaseous products 
of combustion are caused, by the chimney draught, to pass through the 
holes or open space into the flue behind the diaphragm, the fluted 
hcllows iv the front of the diaphragm forming chaunels for their 
passage. It is preferred to make the back of the flue inclined for- 
wards, so as to project the heated products of combustion against 
the lack of the diaphragm. It is preferred to have a siamper or 
valve in the flue to regulate the draught, and sometimes there is an 
opening, governed by a valve cr damper, from the upper part of the 
combustion chamber into the flue, so as to permit the escape into the 
chimney of such smoke or gases as do not pass off by the holes in 
the diaprhagm, or the space between it and the bottom. Instead of 
dividing the fire-place longitudinally, as above described, it is some- 
times divided transversely by one or more diaphragms, so as to have 
a combustion chamber at one side and the flue at the other. or to 
have the combustion chamber in the middle and a flue on either 
side; or the lower part of the fire chamber is surrounded by an 
annular flue communicating with a chimney. 

Fig. 1 is a front elevation, and Fig. 2 a section of a fire-place con 
structed or altered according to the invention. 

a is the fire-place for holding the fuel to be consumed, with front 
bars of ordinary construction; 4 is the bottom, which is entirely 
closed, or with grated openings to permit ash to drop into a closed 
drawer c, fitted below ; d is the back inclined forwards, as indicated 
by the dotted line d'; ¢ is a damper in the chimney, which may be 
conveniently arranged as a throttle valve for regulating the draught ; 
fis a diaphragm separating the front or combustion chamber from 
the back chamber or flue; g is an opening extending the whole 
width of the fire-place between the diaphragm and the bottom of the 
fire-place, or instead of one opening it may consist of numerous 
holes, forming a channe! or channels for the passage of gaseous 
products of combustion from the front, as indicated by the arrow; 
f' are fluted hollows, formed in frout of the diaphragm, to serve as 
channels for smoke and air behind the fuel in the fire-place; A is an 
opening, fitted with a valve, which may be opened or closed at 
pleasure, by which smoke or gases rising from the upper surface of 
the fuel in the fire-place can escape into the chimney. Sometimes 
the upper part of the diaphragm partly covers over the fire-place as 
a hood; and in that case are provided openings g', by which smoke 
or gas may escape from under the hood into the chimney. Instead 
of making the diaphragm interposed between the frout and back 
parts of the fire-place, as represented in Fig. 2, two diaphragms may 
be fitted near each end of the fire-place, dividing it transversely 
instead of longitudinally, with similar arrangenieuts of parts, as 
may be readily understood. 

Fig. 3 isan elevation, and Fig. 4 a section of a fire-place or stove 
of cylindrical form constructed according to the invention. & is 
the fire-box, having an opening at top for supplying fuel, fitted 
with a movable cover /, and having a grating round its 
lewer part, a sectional plan of which is represented at Fig. 5; 
m is a bent tube or vessel for receiving the ashes, fitted with 
a door m!, by which they can be removed at pleasure; n is 


a hot chamber, into which the products of combustion issue | 


from the lower part of the fire-box ; 0 is a tube fitted with a damper 


(which may conveniently be worked as a throttle valve) o!, leading | 


toa chimney or flue In Figs. 2 and 4 the arrows indicate the 
direction which the air, supplying the fuel and the gaseous products 
of combustion, is caused to take by the draught of the chimney, the 
ol ject of the arrangement in either case being that the air necessary 
for the combustion of the fuel shall enter at the top where the fresh 
fuel is supplied, and descend along with the gases evolved from the 
fuel through the hot or incandescent embers at the bottom, and thus 
that more complete combustion of smoke or inflammable gases may 
be secured. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

Tue business of the zssociation commenced at Bath on Wednes- 
day. The general « mittee held its first meeting in the Guildhall, 
High-street, at one « clock, for the election of sectional officers and 
the arrangement of vther matters usually brought before that body. 
There was a large attendance of members. 


Mr. George Griffiih, assistant-general secretary, read the minuies | 


of last meeting, which were confirmed. 

The report of the council to the general committee was next read 
and adopted. 

The treasurer's report, which showed receipts to the amount of 
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£4,505, the investment of £1,300 in Consols, and a balance of £364 
on hand, was read and approved. 

Lord Wrottesley, as chairman of the Parliamentary committee, 
read the following report :—- 

“ The Dukes of Devonshire and Argyll, the Earls of Harrowby 
and Enniskillen, and Sir John Pakington have vacated their seats, 
but your committee recommend their re-election. Your committee 
reccmmend that the vacancy in the House of Commons’ list be 
supplied by the election-of Mr. Géschen. Your committee suggest 
that thev should be permitted to propose for election members of 
eitber House of Parliament, in addition to the thirteen members now 
constituting their committee, whenever such addition may appear 
desirable. These additional members might be considered as super- 
numerary, and any vacancy in the Supernumerary List supplied, or 
not, as may be thought expedient, when the vacancy occurs. Your 
committee also recommend that a resolution passed at Jiverpool in 
1854 be rescinded, and the following substituted:—‘ That any 
member of the Parliamentary Committee who shall not attend avy 
one of the four consecutive meetings of that committee shall be con- 
sidered as having resigned, but shall bo eligible for re-election.’ 
No subject was referred to your committee at Newcastle, but several 
of its members have supported. or signified their intention to sup- 
port, the valuable suggestion of the royal commissioners that the 
study of natural science should be introduced into certain public 
schools, and likewise the bill for the legalising the use of the 
metric system of weights and measures. In thus acting the 
committee conceive that they are properly fulfilling the important 
duty imposed upon them of ‘ watching over the interests of science.’” 

The report was adopted. 

Minor matters concluded the business of the General Committee. 





EVENING MEETING. 
INAUGURAL ADDRESS OF THE PRESIDENT. 

The great evening meeting of the association took place in the 
theatre, and was in all its sspects a brilliant one. The house was 
crowded, many ladies being preseut. The more distinguished 
members of the association were seated on the stage, which was 





most elegantly fitted up and lighted with gaseliers. Among those | 
present on the stage were the Earl of Cork and Orrery, the | 
American Minister. Lord Wrottesley, Sir William Armstrong. the 
Mayor of Bath, Sir Henry Rawlinson, Mr. Tite, M.P., Sir E, Head, 
Sir Roderick Murchison. Sir John Bowring, Mr. Fairbairn. Sir | 
William Jardine, Sir E. Belcher, Professor Willis, Professor Phil- | 
lins, Lord Enniskillen, Bishop Colenso, Archdeacon Browne, Captain | 
Burton. Colonel Sykes, Mr. Glaisher, Mr. J. Crawford, Mr. Syl- | 
vester, Professor Miller, Mr. F. Galton, Dr. William Farr, Professor | 
Rankine, Mr. Purdy, &c. 

Sir William Armstrong, retiring President, who took the chair, 
said :—“ The British Association has now arrived at its thirty-fourth 
anniversary, and its vigour, I am happy to say, remains unabated. As 
a Newcastle man I am proud to say that the last mecting of the | 
association was deemed a successful one, and I sincerely hope that 
the present one in Bath will prove equally satisfactory, as I am sure 
it will do, if I may judge from this most numerous and most | 
promising assembly. Although Bath cannot be compared with 
Newcastle in point of population and manufacturing establishments, 
yet I must own it possesses a most important advantage over New- 
castle in making less smoke, less dirt, and less noise. I don’t mean 
to say that this is its only recommendation. I am quite aware that 
Bath has man? other claims to the preference which has been given 
to it on this occasion, but if it were the least eligible place in all 
England for a meeting of this association, the presidency of Sir 
Charles Lyell would alone confer on it the greatest distinction. 
There is no higher authority than Sir Charles in that science which 
will probably furnish the principal subject of the address he is about 
to deliver, and there is nu one more competent to impart the charm 
of lucid and elegant language to the communication of ideas. I am 
| sure that you will be all impatient to hear his observations, aud I 
will not, therefore, detain you longer with any remarks of mine, 
| but shall merely vacate the chair |} have had the honour to hold in 
| order to give place to my distinguished successor.” 

Sir Charles Lyell, the new president, then took the chair, and | 
| proceeded to address the meeting as follows:—“Gentlemen of the 
| British Association—The place where we have been invited this | 
| year to hold our thirty-fourth meeting is one of no ordinary interest | 
| to the cultivators of physical science. It might have been selected 
by my fellow-latourers in geology as a central point of observation, 
from which, by short excursions to the east and west, they might | 
examive those rocks which constitute on the one side the more | 
modern, and on the otber the more ancient records of the past, while 
around them and at their feet lie monuments of the middle period of | 
the earth’s history. But there are other sites in England which | 
might successfully compete with Bath as good surveying stations for 
the geologist. What renders Bath a peculiar poiat of attraction to 
the student of natural phenomena is its thermal and mineral waters, to 
the sanitary powers of which the city has owed its origin and cele- | 
brity. The great volume and high temperature of these waters | 
render them not only unique in our island, but perhaps without a 
parallel in the rest of Europe, when we duly take into account their | 
distance from the nearest region of violent earthquakes or of active | 
or extinct volcanoes. The spot where they issue, as we learn 
from the researches of the historian and antiquary, was lonely 























aud desert when the Romans first landed in this island, but in 
a few years it was converted into one of the chief cities in 
the newly-conquered province. On the site of the hot springs 
was a large morass, from which clouds of white vapour rose into the 
air; and there first was the spacious bath room built, in a highly 
ornamental style of architecture, and decorated with columns, 
pilasters, and tessellated pavements. sy its side was erected a 
splendid temple, dedicated to Minerva, of which some statnes and 
altars, with their inscriptions an] ornate pillars, are still to be seen 
in the museum of this place. To these edifices the quarters of the 
garrison, aud i» the course of time the dwellings of new settlers, 
were added ; and they were all encircled by a massive wall, the solid 
foundations of which still remain. A d-nse mass of soil and rub- 
bish, from 10ft. to 20ft. thick, now separates the leve which the 
present city stands from the level of the ancient Aqua Solis of the 
Romans. Digging through this mass of heterogeneous materials, 
coins and coffins of the Saxon period have been found; and lower 
down, beginning at the depth of from 12!t. to 15ft. from the surface, 
coins have been disinterred of Imperial Rome, bearing dates from 
the reign of Claudius to that of Maximus in the fifth century. Be 
veath the whole are occasionally seen tessellated pavements, still 
retaining their bright colours, cne of which, on the site of the Mineral- 
water Hospital, is still carefully preserved, affordiug usan opportunity 
of gauging the difference of level of ancientand modern Bath. On the 
slopes and summits of the picturesque hills in the neighbourhood 
rose many a Roman villa, to trace the boundaries of which and to 
bring to light the treasures of art concealed in them are tasks 
which have of late years amply rewarded the researches of Mr. 
Scarth and other learned antiquaries. No wonder that on this 
favoured spot we should meet with so many memorials of former 
greatness, when we reflect on the length of time during which the 
imperial troops and rich colonists of a highly civilised people 
sojourned here, having held undisturbed possession of the country 
for as mauy years es have elapsed from the first discovery of 
America to our own times. One of our former presidents, Mr, 
Dauleny, has remarked that nearly all the most celebrated hot 
springs of Europe, such as those of Aix-la-Chapelle, Baden-Baden, 
Naples, Auvergne, and the Pyrenees, have not declined in tempera- 
ture since the days of the Romans; for many of them still retain as 
great a heat as is tolerable to the human body, and yet when em- 
ployed by the ancients they do not seem to have required to be 
first cooled down by artificial means. This uniformity of temperature 
maintained in some places for more than 2,000 years, together with 
the constancy in the volume of the water, which never varies with 
the seasous, as in ordinary springs, the identity also of the mineral 
ingredients which, century after century, are held by each spring in 
solution, are striking facts, and they tempt us irresistibly to specu- 
late on the deep subterranean sources both of the heat and mineral 
matter. How long has this uniformity prevailed? Are the springs 
really ancient in reference to the earth's history, or, like the course 
of the present rivers and the actual shape of our hills and valleys, 
are they only of high antiquity when contrasted with the brief 
space of human annals? May they not be hke Vesuvius and Etna, 
which, although they have been adding to their flanks in the 
course of the last 2,000 years many a stream of lava and shower of 
ashes, were still mountains very much the same as they now are in 
height and dimensions from the earliest times to which we can 
trace back their existence ? Yet, although their foundations are tens 
of thousands of years old, they were laid at an era when the Medi- 
terranean was already inhabited by the same species of marine 
shells as those with which it is now peopled ; so that these voleanoes 
must be regarded as things of yesterday in the geological calendar, 
Notwithstanding the gereral persistency in character of mine- 
ral waters and hot springs ever since they were firsc known to us, 
we find on inquiry that some few of them, even in historical times, 
have been subject to great changes. These have happened during 
earthquakes which have been violent enough to disturb the subter- 
ranean drainsge and alter the shape of the fissures up which the 
waters ascend. Thus, during the great earthquake at Lisbon in 
1755, the temperature of the spring called La Source de la Reine, at 
Bagnéres de Luchon, in the Pyrenees, was suddenly raised as much 
as 75 deg Fah, or changed from a cold spring to one of 
122 deg. Fah., a heat which it has since retained, It is also 
recorded that the hot springs at Baguéres de Bigurre, in the same 
mountain chain, became suddenly cold during a great earthquake 
which, in 1650, threw down several houses in that town. It has 
been ascertained that the hot springs of the Pyrenees, the Alps, and 
many other regions, are situated in lines along which the rocks have 
been rent, and usually where they have been displaced or “ faulted,” 
Similar dislocations in the solid crust of the earth are generally sup- 
posed to have determined the spots where active and extinct 
volcanoes have burst forth ; for several of these often aflect a linear 
arrangement, their position seeming to have been determined by 
great lines of fissure. Another connecting link between the vol- 
cano and the hot spring is recognisable in the great abundance 
of hot springs in regions where volcanic eruptions still occur 
from time to time. It is also in the same districts that the 
waters occasionally attain the boiling temperature, while some of 
the associated stufas emit steam considerably above the boiling 
point. But in proportion as we recede from the great centres of 
igneous activity we find the thermal waters decreasing in fre- 
quency and in their average heat, while, at the same time, they are 
most conspicuous in those territories where, asin Central France or 
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the Eifel in Germany, there are cones and craters still so perfect in 
their form, and streams of lava bearing such a relation to the depth 
and shape of the existing valleys, as to indicate that the internal 
fires have become dormant in comparatively recent times. If there 
be exceptions to this rule, it is where hot springs are met with in 
rts of the Alps and Pyrenees which have been violently convulsed 

yy modern earthquakes. To pursue still further our comparison 
between the hot spring and the volcano, we may regard the water 
of the spring as representing those vast clouds of aqueous vapour 
which are copiously evolved for days, sometimes for weeks, 
in succession from craters during an eruption. But we 
shall, perhaps, be asked whether, when we contrast the work 
done by the two agents in question, there is not a marked 
failure of analogy in one respect—namely, a want, in the 
case of i.1e hot spring, of power to raise, from great depths in the 
earth, voluminous masses of solid matters, corresponding to the 
heaps of scorim and streams of lava which the volcano pours out on 
the surface. To ome who urges such an objection it may be said 
that the quantity of solid as well as gaseous matter transferred by 
springs from the interior of the earth to its surface is far more con- 
siderable than is commonly imagined. ‘The thermal waters of Bath 
are far from bein conspicuous among European hot springs for the 
quantity of mineral matter contained in them in proportion to the 
water which acts as a solvent; yet Professor Ramsay has calculated 
that, if the sulphates of lime and of soda, and the chlorides of 
sodium and magnesium, and the other mineral ingredients which 
they contain, were solidified, they would form, in one year, a 
square column 9ft. in diameter, and no less than 140ft. in height. 
All this matter is now quietly conveyed by a stream of limpid 
water, in an invisible form, to the Avon, and by the Avon to 
the sea; but if, instead of being thus removed, it were deposited 
around the orifice of eruption, like the siliceous layers which en- 
crust the circular basin of an Icelandic geyser, we should soon see a 
considerable cone built up, with a crater in the middle ; and if the 
action of the spring were intermittent, so that ten or twenty years 
should elapse between the periods when solid matter was emitted, 
or (say) an interval of three centuries, as in the case of Vesuvius 
between 1306 and 1631, the discharge would be on so grand a scale 
as to #fford no mean object of comparison with the intermittent 
outpourings of a volcano. Dr. Daubeny, after devoting a month to 
the analysis of the Bath waters in 1833, ascertained that the daily 
evolution of nitrogen gas amounted to no less than 250 cubic feet in 
volume. This gas, he remarks, is not only characteristic of hot 
springs, but is | rgely disengaged from volcanic craters during 
eruptions, In both cases he suggests that the nitrogen may be 
derived from atm: spheric air, which is always dissolved in rain 
water, and which, when this water penetrates the earth’s crust, 
must be carried duwn to great depths, so as to reach the heated 
interior. When there, it may be subjected to a deoxidising process, 
so that the nitrogen, being left in a free state, may be driven up- 
wards by the expausive force of heat and steam, or by hydrostatic 
pressure, This theory has been very generally adopted, as best 
accounting for the constant disengagement of large bodies of nitro- 
gen, even where the rocks through which the spring rises are 
crystalline and unfossiliferous. It will, however, of course be ad- 
mitted, as Professor Bischoff has pointed out, that in some 


places organic matter has supplied a large part of the 
nitrogen evolved. Carbonic acid gas is another of the vo- 
latilised substances discharged by the Bath waters. Dr. 


Gustav Bischoff, in the new edition of his valuable work on 
chemical and "physical geology, when speaking of the exhalations 
of this gas, remarks that they are of universal occurrence, and that 
they originate at great depths, becoming more abundant the deeper 
we penetrate. He also observes that when the silicates, which 
enter so largely into the composition of the oldest rocks, are perco- 
lated by this gas, they must be continually decomposed, and the 
carbonates formed by the new combinations thence arising must 
often augment the volume of the altered rocks. This increase of 
bulk, he says, must sometimes give rise to a mechanical force of 
expansion capable of uplifting the incumbent crust of the earth; 
and the same force may act laterally, so as to compress, dislocate, 
and tilt the strata on each side of a mass in which the new chemical 
changes are developed. The calculations made by this eminent 
German chemist of the exact amount of distention which the origin 
of new mineral products may cause, by adding to the volume of the 
rocks, deserve the attention of geologists, as affording them aid in 
explaining those reiterated oscillations of level—those risirngs and 
sinkings of land—which have ovcurred on so grand a scale at succes- 
sive periods of the past. ‘There are probably many distinct causes 
of such upward, dowuward, and lateral movements, and any new 
suggestion on this head is most welcome; but I believe the expan- 
sion and contraction of solid rocks, when they «re alternately 
heated and cooled, and the fusion and subsequent consolidation of 
mineral masses will continue to rank, as heretofore, as the 
most influential causes of such movements, ‘The temperature of the 
Bath waters varies in the d fferent springs from 117 deg. to 120 deg. 
Fah, This,as before stated, is exceptionally bigh, when weduly allow 
for the great distance of Bath from the nearest region of active or 
recently extinct volcanoes, and of violent earthquakes. The hot 
springs of Aix-la-Chapelle have a much higher temperature, viz., 
135 deg. Fah., but they are situated within forty miles of those cones 
and lava streams of the Eifel which, though they may have spent 
their force ages before the earliest records of history, belong, never- 
theless, to the most modern geologtcal period. Bath is about 400 
miles distant from the same part of Germany, and 440 from Auvergne 
—another volcanic region, the latest eruptions of which were geo- 
logically coeval with those of the Eifel. Whe. those two regions 
in France and Germany were the theatres of frequent convulsions, 
Wwe may well suppose that England was often more rudely shaken 
than now; and such shocks as that of October last, the sound and 
rocking motion of which caused so great a sensation as it traversed 
the southern part of the island, and seems to have been particularly 
violent in Herefordshire, may only be a languid reminder 
to us of a force of which the energy has beea gradually 
dying out. If you consult the geological map of the en- 


virons of this city, coloured by the Government surveyors, you | 


will perceive that numerous lines of fault or displacement of the 
rocks are there laid down, and one of these has sh fted the strata 
vertically as much as 200ft. Mr. Charles Moore pointed out to me 
last spring, when I had the advantage of examining the geology of 
this district under his guidance, that there are other lines of dis- 
placement not yet laid down on the ordnance map, the existence of 
which must be inferred from the different levels at which the same 
formations crop out on the flanks of the hills to the north and south 
of the city. 1 have, therefore, little doubt that the Bath springs, 
like most other thermal waters, mark the site of some great convul- 
sion and fracture which took place in the crust of the earth at some 
former period—perbaps not a very remote one, geologically speaking. 
Tbe uppermost part of the rent, through which the hot water rises, 
is situated in horizontal strata of Lias and Trias, 3v0it. thick ; and 
this may be more modern than the lower part, which passes through 
the inclined and broken strata of the sybjacent coal measures, which 
are uncomformable to the ‘Trias. The nature and succession of 
these rocks penetrated by the Bath waters was first made out 
by the late William Smith, in 1817, when a shaft was 
sunk in the vicinity in search for coal. The shock which 
opened a communication through the upper rocks may have 

un of a much later date than that which fractured the 
older and underlying strata; for there is a tendency in the earth’s 
crust to yield most readily along lines of ancient fracture, which 
constitute the points of least resistance to a force acting from below. 
If we adopt the theory already alluded to, that the nitrogen is 
derived from the deoxidation of atmospheric air carried down by 
rain water, we may imagine the supply oi this water to be furnished 
by some mountainous region, peshaps a distant one, and that it 
decends through :ents or porous rocks till it encounters some mass 
of heated matter by which it is converted into steam, and then 
driven upwards through a fissure. In its downward passage the 


water may derive its sulphate of lime, chloride of calcium, and other 
substances from the decomposition of the gypseous, saline, calcareous, 





and other con tituents of the rock; which it permeates. _ The greater 
part of the ingredients are common to sea water, and might suggest 
the theory of a marine origin; but the analysis of the Bath springs 
by Merck and Galloway shows that the rel tive proportion of the 
solid matter is far from agreeing with that of the sea, the chloride 
of magnesium being absolutely in excess—that is, fourteen grains 
of it per gallon for twelve of common salt; whereas in sea water 
there are twenty-seven grains of salt, or chloride of sodium, to 
four of the chloride of magnesium. ‘That some mineral springs, 
however, may derive an inexhaustible supply, through rents 
and porous rocks, from the leaky bed of the ocean, is by 
no means an unreasonable theory, especially if we believe that the 
contiguity of nearly all the active volcanoes to the sea is connected 
with the access of salt water to the subterranean foci of volcanic 
heat. Professor Roscoe, of Manchester, has been lately engaged in 
making a careful analysis of the Bath waters, and has discovered in 
them three metals which they were not previously known tocontain— 
namely, copper, strontium, and lithium; but he has searched in vain 
for cesium and rubidium, those new metals, the existence of which 
has been revealed to us in the course of the last few years by what 
is called spectrum analysis. By this new method the presence of 
infinitesimal quantities, such as would wholly have escaped detection 
by ordinary tests, are made known to the eye by the agency of light. 
Thus, for example, a solid substance such as the residue obtained 
by evaporation from a mineral water is introduced ona platinum wire 
into a colourless gas-flame. The substance thus volatilised imparts 
its colour to the flame, and the light, being then made to pass 
through a prism, is viewed through a small telescope or spectroscope, 
as it is called, by the aid of which one or more bright lines or bauds 
are seen in the spectrum, which, according tu their position, 
number, and colour, indicate the presence of different elementary 
bodies. Professor Bunsen, of Heidelburg, led the way, in 1860, 
in the application of this new test to the hot waters of Baden- 
Baden, and of Diirkheim, in the Palatinate. He observed 
in the spectrum some coloured lines of which he could not interpret 
the meaning, and was determined not to rest till he had found out 
what they meant. This was no easy task, for it was necessary to 
evaporate 50 tons of water to obtain 200 grains of what proved to 
be two new metals. Taken together, their proportion to the water 
was only as one to three millions. He pamed the first cesium, from 
the bluish-gray lines which it presented in the spectrum; and the 
second rubidium, from its two red lines, Since these successful ex- 
periments were made, thallium, so called from its green line, was 
discovered in 1861 by Mr. Crookes ; and a fourth metal, named 
indium, from its indigo-coloured band, was detected by Professor 
Richter, of Freiberg, in Saxony, in a zinc ore of the Hartz. It is 
impossible not to suspect that the wonderful efficacy of some 
mineral springs, both cold and thermal, in curing diseases, which 
po artificially prepared waters have as yet been able to rival, 
may be connected with the presence of one or more of these elemen- 
tary bodies previously unknown, and some of the new-found ingre- 
dients, when procured in larger quantities, may furnish medical 
science with means of combating diseases which have hitherto bafiled 
all human skill. While I was pursuing my inquiries respecting 
the Bath waters, I learnt casual!y that a hot spring has been 
discovered at a great depth in a copper mime near Redruth, in Corn- 
wall, having about as high a temperature as that of the Bath waters, 
and of which, strange to say, uo account has yet been published, 
It seems that in the year 1839 a level was driven from ap old shaft, 
so as to intersect a rich copper mine at the depth of 1,350ft. from the 
surface, ‘This lode or metalliferous fissure occurred in what were 
formerly called the United Mines, and which have since been named 
the Clifford Amalgamated Mines. Through the contents of the 
lode a powerful spring of hot water was observed to rise, which has 
continued to flow with undiminished strength ever since. At my 
request Mr. Horton Davy, of Redruth, had the kindness to send up 
to London many gallons of this water, which have been analysed 
by Professor William Allen Miller, F.R.S., who finds that the 
quantity of solid matter is so great as to exceed by more than four 
times the proportion of that yielded by the Bath waters. Its com- 
position is also in many respects very different; for it contains but 
little sulphate of lime, and is almost free from the salts of magnesium, 
It is rich in the chlorides of calcium and sodium, ind it contains one 
of tho new metals cesium, never before detected in any mineral 
spring in England; but its peculiar characteristic is the 
extraordinary abundance of lithium, of which a mere trace 
had been found by Professor Roscoe in the Bath waters; 
whereas in this Cornish hot spring this metal constitutes 
no less than a twenty-sixth part of the whole of the 
solid contents, which, as before stated, are so voluminous, 
When Professor Miller exposed some of these contents to the test 
of spectrum analysis, he gave an opportunity of seeing the beautiful 
bright crimson line which the lithium produces in the spectrum. 
Lithium was first made known in 1817 by Arfvedsen, who extracted 
it from petalite, and it was believed to be extremely rare, until 
Bunsen and Kirchhoff, in 1860, by means of spectrum analysis, showed 
that it was a most widely diffused substance, existing in minute quanti- 


} ties in alimost all mineral waters, and in the sea, as well as in milk, 


human blood, and the ashes of some plants. It has already been usedin 


* medicine, and we may therefore hope that, now that it is obtainable 








in large quantities, and at a much cheaper rate than before the Wheal 
Clifford hot spring was analysed, it may become of high value, 
According to a rough estimate which has been sent to me by Mr, 
Davey, the Wheal Clifford spring yieids no less than 250 gallons per 
minute, Which is almost equal to the discharge of the King’s Bath, 
or chief spring of this city. As to the gases emitted, they are the 
same as those of the Bath water—namely, carbonic acid, oxygen, and 
nitrogen. Mr. Warington Smyth, who had already visited the 
Wheal Clifford lode in 1855, re-examined it in July last, chiefly with 
the view of replying to several queries which | had put to him ; and, 
in spite of the stifling heat, ascertained tie geological structure of 
the lode, and the exact temperature of the water. ‘This last he 
found to be 122 deg. Fah. at the depth of 1,350ft.; but he 
scarcely doubts that the thermometer would stand two or three 
degrees higher at a distance of 2UUft. to the eastward, where the 
water is known to gush up more freely. ‘The Wheal Cliffurd lode is 
a fissure varying in width from 6ft. to 12{t., one well consisting of 
elvan or porphyritic granite, and the other of killas or clay slate 
Along the line of the rent, which runs ea-t and west, there has been 
a slight throw or sbift of the rocks. The vein-stuff is chiefly 
formed of cellular pyrites of copper and iron, the porous nature of 
which allows the hot water to percolate freely through it. It 
seems, however, that in the continuation upwards of the same 
fissure little or no metalliferous ore was deposited, but in its place 
quartz and other impermeable substances, which obstructed the 
course of the hot spring, so as to prevent its flowing out on the sur- 
face of the country. It has been always a favourite theory of the 
miners that the high temperature of this Cornish spring is due to the 
oxidation of the sulphurets of copper and iron, which are decom- 
posed when air is admitted. That such oxidation must have 
some slight effect is undeniable ; but that it materially influences 
the temperature of so large a body of water is out of the 
question. Its effect must be almost insensible; for Professor 
Miller has scarcely been able to detect any sulphuric acid in 
the water, and a minute trace only of iron and copper in solution. 
When we compare the temperature of the Bath springs, which 
issue at a level of less than 1U0U0ft. above the sea, with the Wheal 
Clifford spring, found at a depth of 1,350it. from the surface, we 
must, of course, make allowance for the increase of heat always 
experienced when we descend into the interior of the earth, The 
difference would amount to about 20 deg. Fah., if we adopt the 
estimate deduced by Mr. Hopkins from an accurate series of obser- 
vations made in the Monkwearmouth shaft, near Durham, and in 
the Dukinfield shaft, near Manchester, each of them 2,000ft. in 
depth. In these shafts the temperature was found to rise at the 
rate of 1 deg. Fah. for every increase of depth of from 69dit. to 70ft. 
But if the Wheal Clifford spring, instead of being arrested in its 
upward course, had continued to rise freely through porous and 
loose materials, so as to reach the surface, it would probably not 
have lo-t anything approaching to 20 deg. Fah., since the renewed 





heat derived from below would have warmed the walls and con- 
tents of the lode, so as to raise their temperature above that 
which would naturally belong to the rocks at correspondin 

levels on each side of the lode. The almost entire a 
of maguesium raises an obvious objection to the hypothesis 
of this spring deriving its waters from the sea; or if such a 
source be suggested for the salt and other marine products, we should 
be under the necessity of supposing the magnesium to be left behind 
in combination with some of the elements of the decomposed and 
altered rocks through which the thermal waters may have passed, 
Hot springs are, for the most part, charged with alkalino and other 
highly soluble substances, and, as a rule, are barren of the precious 
metals, geld, silver, and copper, as well as of tin, platinum, lead 
and many otkers, a slight trace of copper in the Bath waters being 
exceptional. Nevertheless, there is a strong presumption that there 
exists some relationship between the action of thermal waters and 
the filling of reuts with metallic ores. The compouent elements of 
these ores may, in the first instance, rise from great depths ina state 
of sublimation, or of solution, in intensely heated water, and may 
then be precipitated on the walls of a fissure as soon as the ascend- 
ing vapoursor fluids begin to part with some of their heat. Almost 
everything, save the alkaline metals, silica, and certain gases 
may thus be left behind long before the spring reaches the earth’s 
surface. If this theory be adopted, it will follow that the metalli- 
ferous portion of a fissure, originally thousands of feet or fathoms 
deep, will never be exposed in regions accessible to the miner, unti 
it has been upheaved by a long series of convulsions, and until the 
higher parts of the same rent, together with its contents and the 
rocks which it had traversed, have been removed by aqueous 
denudation. Ages before sueh changes are accomplished thermal 
and mineral springs will have ceased to act; so that the want of 
identity between the mineral ingredients of hot springs, and the 
contents of metalliferous veins, iustead of militating against their 
intimate relationship, isin favour of both being the con: plementary 
results of one and the same natural operation. But there are other 
characters in the structure of the earth’s crust more mysterious in 
their nature than the phenomena of metalliferous veins, on which 
the study of hot springs has thrown light—I allude to the meta- 
morphism of sedimentary rocks. Strata of various ages, many of 
them once full of organic remains, have been rendered par- 
tially or wholly crystalline. It is admitted on all hands that 
heat has been instrumental in bringing about this rearrangement 
of particles, which, when the metamorphism has been carried out 
to its fullest extent, obliterates all trace of the imbedded fossils. 
But as mountain masses, many miles in length and breadth, and 
several thousands of feet in height, have undergone such alteration 
it has always been difficult to explain in what manner an amount 
of heat, capable of so entirely changing the molecular condition of 
sedimentary masses could have come into play without utterly anni- 
hilating every sign of stratification, as well as of organic structure. 
Various experiments have led to the conclusion that the miuerals 
which enter most largely into the composition of the metamorphic 
rocks have not been formed by crystallising from a state of fusion, or 
in the dry way, but that they have been derived from liquid solutions, 
or in the wet way—a prucess requiring a far less intense degree of 
heat. Thermal springs, charged with carbonic acid and with hydro- 
fluoric acid (which last is often present in small quantities), are 
powerful causes of decomposition and chemical reaction in rocks 
through which they percolate. If, therefore, large bodies of hot 
water permeate mountain masses at great depths, they may in the 
course of ages superinduce in them a crystalline structure; and in 
some cases strata in a lower position and of older date may be com- 
parativly unaltered, retaining their fossil remains uudefaced, while 
newer rocks are rendered metamorphic. This may happen where 
the waters, after passing upwards for thousands of feet, meet with 
some obstruction, as in the case of Wheal Clifford spring; causing the 
same to be laterally diverted so as to percolate the surrounding rocks. 
The efficacy of such jhydro-thermal action has been admirably 
illustrated of late years by the experiments and observations of 
Séuarmont, Daubrée, Delesse, Scheerer, Sorby, Sterry Hunt, and 
others. The changes which Daubrée has shown to have been pro- 
duced by the alkaline waters of Plombiéres, in the Vosges, are more 
especiaily instructive. These thermal waters have a temperature of 
160 deg. Fah., and were conveyed by the Romans to baths through 
long conduits or aqueducts. The foundations of some of their 
works consisted of a bed of concrete made of lime, fragments of 
brick, and sandstone. Through this and other masonry the hot 
waters have been percolating for centuries, and have given rise to 
various zeolites—apophyllite and ckabazite among others; also to 
calcareous spar, arragouite, and fluor spar, together with siliceous 
minerals, such as opal—all found in the interspaces of the bricks 
and mortar, or constituting part of their rearranged materials. The 
quantity of heat brought into action in this instance in the course of 
Z,0U0 years has, no doubt, been enormous, although the iutensity of 
it developed at any one moment has been always inconsiderable. 
The study of late years of the constituent parts of granite bas, in like 
manuer, led to the conclusion that their consolidation has taken 
place at temperatures far below those formerly supposed to be indis- 
pensable. Gustav Rose has pointed out that the quartz of granite 
tas the specific gravity of 2°6, which characterises silica when it 
is precipitated from a liquid solvent, and not that inferior deusity 
—unamely, 2°3, which belongs to it when it cools aud solidifies in the 
dry way from a state of fusion. But some geologists, when made 
aware of the intervention, on a large scale, of water, in the forma- 
tion of the component minerals of the granitic and volcanic rocks, 
appears of late years to have been too much disposed to dispense 
with intense heat when accounting for the formation of the crystal- 
line and unstratified rocks. As water ina state of solid combiuation 
enters largely into the alumiuous and some other minerals, and 
therefore plays no small part in the composition of the earth's crust, 
it follows that when socks are melted, water must be present, 
independently of the supplies of rain-water and sea-water which 
find their way into the regious of subterranean heat. But the 
existence of water under great pressure affords no argument against 
our attributing an excessively high temperature to the mass with 
which it is mixed up. Still less does the point to which the melted 
matter must be cooled down before it consolidates or crystallizes 
into lava or granite afford any test of the degree of heat which the 
same matter must have acquired when it was melted and made to 
form lakes and seas in the interior of the earth's crust. We learn 
from Bunsen’s experiments on the Great Geyser in Iceland, that at 
the depth of only 74ft., at the bottom of the tube, a columu 
of water may be iu a state of rest, aud yet possess a heat of 
120 deg. Centigrade, or 248 deg. Fahrenheit. What, then, 
may not the temperature of such water be at the depth of a 
few thousand feet. It might soon attain a white heat under pres- 
sure; and as to lava, they who hive beheld it issue, as I did in 
1858, from the south-western flanks of Vesuvius, with a surface 
white and glowing like that of the sun, and who have felt the 
scorching heat which it radiates, will form a high conception of the 
intense temperature of the same lava at the bottom of a vertical 
column s-veral miles high, and communicating with a ;reat re-ervolr 
of fused matter, which, if it were to begin at once to cool down and 
were never to receive future accessiuus of heat, might require @ 
whole geolozical period before it solidified. Of suct slow refri- 
geration hot springs may be among the most effective instruments 
absorbing slowly from the subterranean molten mass that heat which 
clouds of vapour are seen to carry off in a latent form froma 
volcanic crater during an eruption, Or fro a a lava stream during its 
solidification, It is more than forty years since Mr. Serope, in lis 
work on valcanos, insisted on the importaut pare which water plays 
in an eruption, when ixtimately mixed up with the component 
materiais of lava, adding, as he supposed, in giving mubilily 
to the more solid materials of the fluid mass, But When 
advocating this igueoaqueous theory, he never dreamt of mn- 
pegning the Huttonian doctrine as to the intensity of hat 
which the production of the unstratitied rocks, those of tie 
plutonic class especially, implies. The exact nature of the 
chemical changes which hydrothermal action may effect in the 
earth’s interior will long remain obscure to us, because the regions 
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where they take place are inaccessible to man; but the manner in 
which volcanoes have shifted their position throughout a vast series 
of geological epochs—becoming extinct in one region and breaking 
out in another—may, perhaps, explain tlie increase of heat as we 
descend towards the interior, without the necessity of our appealing 
to an original central heat or the igneous fluidity of the earth’s 
nucleus. I hinted, at the beginning of this address, that the hot 
springs of Bath may be of no high antiquity, geologically speaking 
not that I can establish this opinion by any positive proofs, but I 
infer it from the mighty changes which this region has undergone 
since the time when the British seas, rivers, and lakes were inhabited 
by the existing species of testacea. It is already more than a quarter 
of a century since Sir Roderick Murchison first spoke of the Malvern 
Straits, meaning thereby a channel of the sea which once separated 
Wales from England. That such marine straits really extended at 
a modern period, between what are now tbe estuaries of the Severn 
and the Dee, has been lately confirmed in asatisfactory manner by the 
discovery of marine shells of recent species in drift covering the 
watershed which divides thoseestuaries. At the time when these shells 
were living, the Cotswold Hills, at the foot of which this city is built, 
formed one of the numerous islands of an archipelago into which 
England, Ireland, and Scotland were then divided. The amount of 
vertical movement which would be necessary to restore such a state 
of the surface as prevailed when the position of laud and sea were 
so different, would be very great. Nowhere in the world, according 
to our present information, is the evidence of upheaval, as_mani- 
fested by upraised marine shells, so striking as in Wales. In that 
country Mr. Trimmer first pointed out, in 1831, the occurrence of 
fossil shells in stratified drift, at the top of a hill called Moel [ryfaen, 
near the Menai Straits, and not far from the base of Snowdon. | 
visited the spot last year, in company with my friend Mr. Symonds, 
and we collected there not a few of the marine testacca. Mr. 
Darbishire has obtained from the same drift no less than fifty-four 
fossil species, all of them now living either in high northern or 
British seas, and eleven of them being exclusively Arctic. 
whole fauna bears testimony to a climate colder than that now ex- 
perienced in these latitudes, though not to such extreme cold as that 
implied by the fauna of someof the glacial drift of Scotland. The 
shells alluded to were procured at the extraordinary height of 
1,360ft. above the sea level, and they demonstrate ap upheaval 
of the bed of the sea, to that amount, in the time of the living 
testacea. A considerable part of what is called the glaciul 
epoch had already elapsed before the shelly strata in question 
were deposited on Moel Tryfaen, as we may infer from the 
polished and striated surfaces of racks on which tke drift 
rests, and the occurrence of erratic blocks, smoothed and 
scratched at the bottom of the same drift. The ovidence 
of a period of great cold in Evgland and North America, in the 
times referred to, is now so universally admitted by gevlogists, that 


I shall take it for granted in this address, and briefly consider what | 


may have been the probable causes of the refrigeration of central 
Europe at the era in question. One of these causes, first suggested 
eleven years ago bya celebrated Swiss geologist, has not, | think, 
received the attention which it well deserved. When I proposed, 
in 1833, the theory that alterations in physical geography might 
have given rise to those revolutions in climate which the earth’s 
surface has experienced at successive epochs, it was objected by 
many that the signs of upheaval and depression were too local to 
account for such general changes of temperature. This objection 
was thought to be of peculiar weight when applied to the glacial 
period, because of the shortness of the time, geologically speaking, 
which has since transpired. But the more we examine the monu- 
ments of the ages which preceded the historical, the more decided 
become the proofs of a general alteration in the position, depth, and 
height of seas, continents, and mountain chains since the com- 
mencement of the glacial period. The meteorologist also has been 
learning of late years that the quantity of ice and snow in certain 
latitudes depends not merely on the height of mountain 
chains, but also on the distribution of the surrounding 
sea and land, even to considerable distances. M. Escher 
von dor Linth gave it as bis opinion, in 1852, that if 
it were true, as Ritter had suggested, that the great African desert, 
or Sahara, was submerged within the modern or post-tertiary period, 
that same submergence might explain why the Alpine glaciers had 
attained so recently those colossal dimensions which, reasoning on 
geological data, Venetz and Charpentier had assigned to them. 
Since Escher first threw out this hint, the fact that the Sahara was 
really covered by the sea at no distant period has been confirmed by 
many new proofs, The distinguished Swiss geologist himself haus 
just returned from an exploring expedition through the eastern part 
of the Algerian desert, in which he was accompanied by M. Desor, 
of Neuchitel, and Professor Martins, of Montpellier. ‘These three 
experienced observers satisfied themseives during the last winter, 
that the Sahara was under water during the period of the living 
species of testacea. We had already learnt in 1856, from a memoir 
by M. Charles Laurent, that sands identical with those of the 
nearest shore of the Mediterranean, and containing, among 
other recent shells, the common cockle (Cardium edule), extend 
over a vast space from west to east in the desert, being not 
only found ov the surface, but also brought up from depths 
of more than 20ft. by the Artesian auger. Theso shells have 
been met with at heights of more than 900ft. above the sea-level, 
and on ground sunk 300ft. below it; forthere are in Africa, as in 
Western Asia, depressions of land below the level of the sea. The 
same cockle has been observed still living in several salt lakes in 
the Sahara; and superficial incrustations in many places seem to 
point to the drying up, by evaporation, of several inland seas, in 
certain districts. Mr. Tristram, in his travels in 1859, traced for 
many miles along the southern borders of the French possessions in 
Africa, lines of inland sea-cliffs, with caves at their bases, and old 
sea-beaches, forming successive terraces, in which recent shells and 
the casts of them were agglutinated together with sand and peb- 
bles, the whole having the form of a conglomerate. The ancient 
sea appears once to have stretched from the Gulf of Cabes, in Tunis, 
to the west coast of Africa, north of Senegambia, having a width of 
several hundred (perhaps where greatest, according to Mr. Tristram, 
800) miles. Tbe high lands of Barbary, including Morocco, Algeria, 
and Tunis, must have been separated, at this period, from the rest of 
Africa by a sea. All that we have learnt from zoologists and 
botanists in regard to the present fauna and flora of Ba: bary favours 
this hypothesis, and seems, at the same time, to point to a former 
connection of that country with Spain, Sicily, and South Italy. 
When speculating on these changes, we may call to mind that 
certain deposits, jull of marine shells of living species, have long 
been known as fringing the borders of the Red Sea, and rising 
several hundred feet xbove its shores. Evidence has also been 
obtained that Egypt, pla ed between the Red Sea and the Sabara, 
participated in these great continental movements. ‘fhis may be 
luferred from the old river-terraces, lately described by Messrs. 
Adams and Murie, which skirt the modern alluvial plains of the 
Nile, and rise above them to various heights, from 30ft. to 100ft, and 
upward. In whatever direction, th -refore, we look, we see grounds 
for assuming that a map of Africa in the glacial period would no 
more resembie our preseut maps of that continent than Europe now 
resembles North America. If, then, argues Escher, the Sahara was 
& sea in post-tertiary times, we may understand why the Alpine 
glaciers formerly attained such gigantic dimensions, and why 
they have left moraines of such magnitude on the plains of Northern 
Italy and the lower country of Switzerland. The Swiss 
peasants have a saying, when they talk of the melting of the snow, 
that the sun could do nothing without the Féin, a name 
which they give to the well-kuown sirvcco. This wind, after 
Sweeping over a wide expanse of parched and burniug saud in 
Africa, blows occasivnally tor days in succession across the Mediter- 
ralean, carrying with it the score: ing heat of the Sahara to melt 
the snows of the Apennines and Alps. M. Deuzler, in a memoir on 
this subject, observes that the Féin blew tenspestuously at Algiers 
ou the 17th of July, 1841, a:d then, crossug the Mediterranean, 
reached Marseilles in six hours. In five more hours it was at 
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| Geneva and the Valais, throwing down a large extent of forest in 
the latter district, while in the cantons of Zurich and the Grisons it 
suddenly turned the leaves of many trees from green to yellow. In 
a few hours new-mown grass was dried and ready for the haystack ; 
for although, in passing over the Alpine snows, the sirocco absorbs 
much moisture, it is still far below the point of saturation 
when it reaches the sub-Alpine country to the north of the 
great chain. MM. Escher and Denzler have both of them 
observed on different occasions that a thickness of one foot of 
svow has disappeared in four hours during the prevalence of this 
wind. No wonder, therefore, that the Fihn is much dreau J for 
the sudden inundations which it sometimes causes. The snow-line 
of the Alps was seen by Mr. Irscher, the astronomer, from his 
observatory at Neuchatel, by aid of the telescope, to rise sensibly 
every day while this wind was blowing. Its influence is by no 
means confined to the summer season, for in the winter of 1852 it 
visited Zurich at Christmes, and in a few days all the surrounding 
country was stripped of its spow, even in the shadiest places and ou 
the crests of high ridges. 1 feel the better able to appreciate the 
power of this wind from having myself witnessed in Sicily, in 1828, 


then covered the summit and higher parts of Mount Etna. I had 
been told that I should be unable to ascend to the top of the highest 
cone till the following spring ; but in 36 hours the hot breath of the 
sirocco stripped off from the mountain its white mantle of snow, and 
I ascended without difficulty. It is well known that the number of 
days during which particular winds prevail, from year to year, 
varies considerably. Ketween the years 1812 and 1820 the Fébn 
was less felt in Switzerland than usual; and what was the conse- 
quence? All the glaciers, during those eight or nine years, iu- 
creased in height, and crept down below their former limits in 
their respective valleys. Many similar examples might be cited 
of the sensitiveness of the ice to slight variations of temperature. 
Captain Godwin Austen has lately given us a description of the 
gigantic glaciers of the western Himalaya in those valleys where 
the sources o! the Indus rise, between the latitudes 35 deg. and 
36 deg. N. The highest peaks of the Karakorum range attain in 
that region an elevation of 28,000ft., above the sea. ‘ i 








The glaciers, 
says Captain Austen, have been advancing, within the memory of 
the living inhabitants, so as greatly to encroach on the cultivated 
lands, and have so altered the climate of the adjoining valleys 
immediately below, that only one crop a year can now be reaped 
from fields which formerly yielded two crops. If such changes 
can be experienced in les3 than a century, without any perceptible 
modification in the physical geography of that part of Asia, what 


to have produced in adding to the size of the Alpineglaciers? If, 


growth and onward movement of theice, how much greater a change 
would result from the total cessation of the same wind! But this 
would give no idea of what must have happened in the glacial 


to have been suspended ; it was notin abeyance, but its character 
was entirely different and of an opposite nature, under the altered 
geographical conditions above contemplated. First, instead uf pass- 
ing over a parched and scorching desert, between the 20th and 35th 
parallels of latitude, it would plentifully absorb moisture from a sea 
many hundreds of miles wide. Next, in its course over the Medi- 
terranean, it would take up still more aqueous vapour; and when, 
after complete saturation, it struck the Alps, it would be 
driven up into the higher and more rarified regions of the atmo- 
sphere. There the aerial current, as fast as it was cooled, would dis- 
charge its aqueous burden in the form of snow, so that the same 
wind which is now called “the devourer of ice” would become its 
principal feeder. If wethusembrace Escher's theory, as accounting 
in no small degree for the vast size of the extinct glaciers of 
Switzerland and Northern Italy, we are by no means debarred from 
accepting at the same time Charpeniier’s suggestion, that the Alps in 
the glacial period were 2,000ft. or 3,000ft. higher than they are now. 
Such a difference inaltitude may have been an auxiliary cause of the 
extreme cold, and seems the more probable now that we have ob- 
tained unequivocal proofs of such great oscillations of level in Wales 
within the period under consideration. We may also avail our- 
selves of another source of refrigeration which may have coincided 
ip time with the submergence of the Sahara—namely, the 
diversion of the Gulf stream from its present courie. The 
shape of Europe and North America, or the boundaries of sea and 
land, departed so widely in the glacial period from those now esta- 
blished, that we cannot suppose the Gulf Stream to have taken at 
that period its present north western course across the Atlantic. If 
it took some other direction the climate of the north of Scotland 
would, according to the calculations of Mr. Hopkins, suffer a diminu- 
tion in its average annual temperature of 12 deg. Fah., while that of 
the Alps would lose 2 deg. Fah. A combination of all the conditions 
above enumerated would certainly be attended with so great a revo- 
lution in climate as might go far to account for the excessive cold 
wich was developed at so modern a period in the earth’s history. 
But even when we assume all three of them to have been simulta- 
neously in action, we have by no means exhausted all the resources 
which a difference in the geographical condition of the globe might 
supply. Thus, for example, to name only one of them, we might 
suppose that the height and quantity of land near the north pole was 
greater at the era in question than it is now. The vast mechanical 
force that ice exerted in the glacial period has been thought by some 
to demonstrate a want of uniformity in the amount of energy which 
the same natural cause may put forth at two successive epochs. 
But we must be careful, when thus reasoning, to bear in mind that 
the power of ice is here substituted for that of running water. The 
one becomes a mighty agent in transporting huge erratics, and in scor- 
ing, abrading, and polishing rocks; but meanwhile the other is in 
abeyance. When, for example, the ancient Rhone glacier conveyed its 
moraines from the upper to the lower end of the Lake of Geneva, 
there was no great viver, as there now is, forming a delta many 
miles in extent, and several hundred feet in depth, at the upper end 
of the lake. The more we study and comprehend the geographical 
changes of the glacial period, and the migrations of animals and 
plants to which it gave rise, the higher our conceptions are raised of 
the duration of that subdivision of time, which, though vast when 
measured by the succession of events comprised in it, was brief if 
estimated by the ordiuary rules of geological classification. ‘I'he 
glacial period was, in fact, a mere episode in one of the great epochs 
of the earth’s history; for the inhabitants of the lands and seas, 
before and after the grand development of snow and ice, were nearly 
the same. As yet we have no satisfactory proof that man existed 
iu Europe, or elsewhere, during the period of extreme cold; but our 
investigations on this head are still in their infancy. In an early 
portion of the post-glacial period it has been ascertained that man 
flourished in Europe ; and in tracing the signs of his existence, from 
the historical ages to those immediately antecedent, and so back ward 
into more ancient times, we gradually approach a dissimilar 
geographical state of things, when the climate was colder, 
and when the configuratio; of the surface departed con- 
siderably from that which now prevails. Archmologists are 
satisfied that, in cential Europe, the age of browze weapons 
preceded the Roman invasion of Switzerland; and prior to 
the Swiss-lake dwellings of the bronze age were those in which 
stone weapons alone were used. The Danish kitchen-middens seem 
to have been of about the same date; but what M. Lartet has called 
the reindeer period of the south of France was probably anterior, and 
connected with a somewhat colder climate. Ot stiil higher antiquity 
was that age of ruder implements of stene such as were buried ia 
the fluviatile drift of Amiens and Abbevilie, and which were 
mingled in the same gravel with the bones of extinct quadrupeds, 
such as the elephaut, rhinoceros, bear, tiger, and hyena. Between 


the present era and a:d that ot those earliest vestiges yet discovered 
of our race valleys have been deepened and widened, the course of 
subterranean rivers which flowed through caverns has been changed, 
and many species of wild quadrupeds have disappeared. 
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the sea, moreover, has in the same ages been lifted up, in many 
places hundreds of feet, above its former level, and the outlines of 
many a coast entirely altered. MM. de Verneuil and Louis Lartet 
have recently found near Madrid, fossil teeth of the African 
elephant in old valley-drift, containing flint implements of the 
same antique type as those of Amiens and Abbeville. Proof of 
the same elephant having inhabited Sicily in the Postplio- 
cene and probably within the human period, had previously 
been brought to iight by Baron Anca, during his explora- 
tion of the bone-caves of Palermo. We have now, therefore, 
evidence of man having co-existed in Europe with three species of 
elephant, two of them extinct (namely, the mammoth and the Elephas 
antiquus), and a third the same as that which still survives in Africa. 
As to the first of these—the mammoth—I am aware that some 
writers contend that it could not have died out many tens of thou- 
sands of years before our time, because its flesh has been found pre- 
served in ice, in Siberia, in so fresh a state as to serve as food for 
dogs, bears, und wolves; but this argument seems to me fallacious. 
Middendorf, in 1843, after digging through some thickness of frozen 
soil in Siberia, came down upon an icy mass in which the carcase of 
a mammoth was imbedded so perfect that, among other parts, the 
pupil of its eye was taken out, and is now preserved in the Museum 
of Moscow. No one will deny that this elephant had Jain for 
several thousand years in its icy envelope; and if it had been left 
undisturbed, and the cold had gone on increasing for myriads of 
centuries, we might reasonably expect that the frozen flesh might 
continue undecayed until a second glacial period had passed away, 
When speculations on the long series of events which oc- 
curred in the glacial and post-glacial periods are indulged in, the 
imagination is apt to take alarm at the immensity of the time re- 
quired to interpret the monuments of these ages, all referable to the 
era of existing species. In order to abridge the number of centuries 
which would otherwise be indispenfible, a disposition is shown by 
many to magnify the rate of change in prehistoric times, by invest- 
ing the causes which have moditied the animate and inanimate world 
with extraordinary and excessive energy. It is related of a great 
Irish orator of our day that when he was about to contribute 
somewhat parsimoniously towards a public charity he was persuaded 
by a friend to make a more liberal donation, In doing so he 
apologised for his first apparent want of yvenerosity by say- 
ing that his early life had been a constant struggle with 
scanty means, and that ** they who are born to affluence 
cannot easily imagine how long a time it takes to get the chill of 
poverty out of one’s bones.” In like manner, we of the living 
generation, when called upon to make grants of thousands of centuries 
in order to — the events of what is called the modern period, 
shrink naturally at first from making what seems so lavish an 
expenditure of past time. Throughout our early education we have 
been accustomed to such strict economy in ali that relates to 
the chronology of the earth and its inhabitants in remote 
ages, so fettered have we been by old traditional beliefs, 
that even when our reason is convinced, and we are persuaded 
that we ought to make more liberal grants of time to 
the geologist, we feel how hard it is to get the chill of 
poverty out of our bones. I will now briefly allude, in conclusion, 
to two points on which a gradual change of opinion has been taking 
place among geologists of late years. First, as to whether there has 
been a continuous succession of events in the organic and inorganic 
worlds, uninterrupted by violent and general catastrophes; and, 
secondly, whether clear evidence can be obtained of a period antece- 
dent to the creation of organic beings on the earth. I am old enough 
to remember when geologists dogmatized on both these questions in 
a manner very ditferent from that in which they would now venture 
to indulge. I believe that by far the greater number now incline to 
opposite views from those which were once most commonly enter- 
tained. On the first point it is worthy of remark that although a 
belief in sudden and general concussions has been losing ground, as 
also the doctrine of abstract transitions from one set of species of 
animals and plants to another of a very different type, yet the 
whole series of the records which have been handed down to 
us are now more than ever regarded as fragmentary. They 
ought to be looked upon as more perfect, because numerous gaps 
have been filled up, and in the formations newly interpolated in the 
series we have found many missing links and previous intermediate 
gradations between the nearest allied forms previously known in the 
animal and vegetable worlds. Yet the whole body of monuments 
which we are endeavouring to decipher appears more defective than 
before. For my own part I agree with Mr. Darwin in considering 
them as a mere fraction of those which have once existed, while no 
approach to a perfect series was ever formed originally, it having 
never been part of the plan of nature to ‘eave a complete record of 
all her works and operations for the enlightenment of rational beings 
who might study them in after ages. In reference to the other great 
question, of the earliest date of vital phenomena on this planet, the 
late discoveries in C nada have at least demonstrated that certain 
theories founded in Europe on mere negative evidence were altogether 
delusive. In the course of a geological survey, carried on 
under the able direction of Sir William FE. Logan, it has 
been shown that northward of the river St. Lawrence there is 
a vast series of stratified and cystalline rocks of gneiss, 
mica-schist, quartzite, anc limestone, about 40,000ft. in thick- 
ness, which have been called Laurentian. They are more 
ancient than the oldest fossiliferous strata of Europe, or those to 
which the term primordial bad been rashly assigned. In the tirst 
place, the newest part o! this great crystalline series is unconform- 
able to the ancient fossiliferous or so-called primordial rocks wiich 
overlie it; so that it must have undergone disturbing movements 
before the latter or primordial set were formed. ‘Then, again, the 
older half of the Laurentian series is uncomformable to the newer 
portion of the same, It is in this lowest and most ancient system 
of crystalline strata that a limestone, aboat a thousand feet thick, 
has been observed, containing organic remains. These fossils have 
been examined by Dr. Dawson, of Montreal, and he has detected in 
them, by aid of the microscope, the distinct structure of a large 
species of Rhizopod. Fine specimens of this fossil, called Lo: zoon 
Canadense, have been brought to Bath by Sir William Logan, to be 
exhibited to the members of the Association. We have every reason 
to suppose that the rocks in which these animal remains are in- 
cluded are of as old a date as any of the formations named azoic in 
Europe, if not older, so that they precede in date rocks once supposed 
to have been formed before any organic beings had been created. But 
I will not venture on speculations respecting “ the signs of a begin- 
ning,” or “the prospects of an end,” of our terrestrial system—that 
wide ocean of scientific conjecture on which so many theorisis, 
before my time, have suffered shipwreck. Without trespassing 
longer on your time I will conclude by expressing to you my thanks 
for the honour you have done me in asking me to preside over 
this meeting. lave every reason to hope, from the many members 
and distinguished strangers whom I already see assembled here, that 
it will not be interior in interest to any of the gatherings which have 
preceded it. 

The Mayor of Bath, in *n eloquent speech, proposed a vote of 
thanks to Sir Charles Lyell for his instraciive and admirable address. 
It was not necess«ry that he should say how gratefully they bad ail 
listened to the varied results of long experience, of extensive travel, of 
accurate observation, of genial communication with other minds, of 
quiet, mirth-loving, impartial thought. But, after all, it should be re- 
membered that this gathering, large as it was, was but a small pari of 
the number by whom the address would be appreciated ; but speaking 
fo: his fellow citizeus he offered Sir Charles their warmest thanks tor 
so gracelully introducing asa tit subject for the consideration of the 
meeting tue geological phenomena ot their own mineral waters, He 
begged to thank the distinguished members of the Association who 
had honoured Bath with their presence, and especially referred to 
the presence of the American Minister as a proof of the friendly 
feeling between the two countries. 

Sir Roderick Murchison said, — Ladies and gentlemen, I 
rise with sincere gratilication to second the motion wuich has 
been s0 ably brought to your notice by the Mayor of Bath. When 
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at our last meeting at Newcastle I had the gratification of being 
allowed to move that the British Association should this year 
assemble at Bath, a city with which I have been connected on many 
occasions from my boyhood—a ee of 60 years, I can te say 
that my gratification was greatly enhanced by the fore-knowledge 
that, if my proposal were adopted, we should not only meet at a place 
singularly attractive to all geologists, but that we should have at 
our head a man admirably qualified to do full justice to the science 
of geology and physical geography, to the cultivation of which I 
have devoted my life. No person, perhaps, now present has had so 
fey he wpm ar 9 some of estimating the influence which Sir Char- 
les Lyell has exercised over the advancement of my favourite sciences 
as myself. Nearly forty years have elapsed since I succeeded him as 
secretary of the Geological Society, and so far back as the year 1828 
we made our first joint excursion together among the volcanoes of 
Auvergne, the South of France, and North of Italy, and even then we 
published together certain memoirs. It was during that tour that my 
colleague projected upon a sound basis of natural history the publi- 
cation of those principles of geology which have justly procured for 
him so high a reputation in all civilised countries, and in virtue of 
which, and his other valuable works, our Sovereign has justly 
deemed him worthy to receive an additional honour of the Crown. 
Among the topics that he has so dexterously handled this evening 
no one has made a deeper impression on me than the manner in 
which he has accounted for the origin of the Bath waters. 1n doing 
so he made use of an expression which my geological friends, who 
are acquainted with my opinion, that a former greater intensity of 
causation existed in geological times than in the present day, will 
only understand how peculiarly grateful to me it was when I| heard 
my eminent friend speak of the “ great convulsion and fracture 
which took place on the crust of the earth at some former period,” 
as connected with that powerful evolution of hot water, to which 
Bath owes its celebrity. On this point, therefore, 1 rejoice to see 
that one of the very few points of theory, on which we have differed, 
is almost obliterated ; for I am quite ready to abandon all claim to 
be anything more than a “convulsionist.” There is only one other 
topic to which Sir Charles alluded at the conclusion of his address 
on which [ am anxious to be understood not to pin my 
faith entirely upon his theoretical views. In telling you that 
organic remains had been recently discovered in the oldest known 
crystalline rocks, and in warning you very properly against the term 
“azoic,” he added that he would not venture on speculations respect- 
ing the “ signs of a beginning.” Now, let me say, that after many 

ears of labour among my own Silurian rocks and those which 
ie beneath them in Britain and the continent of Europe, 1 came to 
the conclusion that during vastly long periods in the formation of the 
crust of the earth, i.e., in the Lower Silurian formations, all animals 
(and their fossil forms are in countless profusion) belonged to inver- 
tebrate life, and that in all these long periods no fishes with back- 
bones swam in the open seas. Descending into older rocks, 
and beneath the Silurian types of life, the closest researches have 
only revealed to us two or three species of a coraline body 
and probably a few seaweeds. ‘The discovery at present 
announced from still older rocks pertains to the same low 
order of animals, and the very name of Eoozoon Canadense, or 
dawn of Canadian life, really seems to me to point to the 
earliest origin of animal life that we are ever likely to obtain. On 
such points as these discussion leads to the development of truth, 
which is, 1 am sure, the sole object of my friend and myself; and 
quite certain am I, that none of our discussions have ever for one 
moment weakened our friend-hip, but, on the contrary, have tended 
to raise our esteem for each other. On this subject I cannot avoid 
reciting an anecdote, well known in the north of England, but per- 
chance not current in this south-western region. A former Bishop 
of Durham, who lived to a great age, assured the celebrated Dr. 
Paley that, in all the years of their long married life, his lordship 
and his wife had never had a single dispute. ‘Then replied the plain 
spoken and honest Paley, ‘Then I think, my lord, that your life 
must have been very dull.” Now, if the occasional disputes on the 
points on which I have alluded have enlivened Sir Charles and myself, 
and have prevented us, | hope, from being dull, let me assure this 
assembly that in all the grand leading data on which the history of 
geology is based we are completely united, and whether it be in 
recording the regular succession of formations from the oldest to 
the youngest, the progression from lower to higher types of life, the 
enormously long periods which must have elapsed in the formation 
of deposits and their frequent change into crystalline conditions by 
that metamorphism which he has so skilfully expounded ; and lastly, 
in the evidences he has brought together to show that man must 
have coexisted with some of the great fossil mammalia;—on all 
these subjects I hold the same opinions as himself; and I 
have ventured to make this explanation, because it seems to 
me essential that the public should not ran away with the idea that 
because geologists occasionally disagree on points of theory that 
there exists among them any divergence of opinion as to the great 
foundation stones on which their science has been reared. As one of 
the founders of this Association and its senior trustee, I have now 
only to add that at no one of our meetings have I listened to a more 
philosophic address than that which has been delivered, and hence I 
am confident that the nobility and gentry of the surrounding coun- 
ties, as well as the residents and citizens of Bath, will return their 
hearty thanks to Sir Caarles Lyell, and will feel as proud as my 
scientilic friends around me and myself that we have such an emi- 
nent president on this occasion. 

The motion was put by the Karl of Cork, and carried by accla- 
mation, 
Sir C. Lyell briefly acknowledged the compliment, after which the 

meeting separated. 


ContTINeNTAL IremMs—Cast Sreet,—The employment of cast stecl 
is every day extending, and often with advantage. In 1859 Herr 
Kohn, a German engineer, placed in a boiler 40ft. in length, made 
of plates 11 millimetres thick, a sheet of steel only 5} millimetres 
thick. This sheet, which was placed near the furnace, was found, 
after two years and a half of very sustained work, in a perfect state 
of preservation, while the neighbouring sheets of iron plates had 
suffered greatly. ‘The steel plate bore, beside:, no incrustation, a 
result which was attributed to the more rapid action «f the water on 
coming in contact with it. Experiments made in this direction have 
not, howover, always proved successful. Thus the Austrian rail- 
way company had six locomotives made with boilers of cast steel. 
The working of these engines was not satisfactory, the fire boxes 
displaying alarming rents atter a short time The Austrian railway 
company is, however, determined to persevere with further experi- 
ments. We may note one or two other miscellaneous facts of in- 
terest. The sale of gas by the Belgian Company for lighting and 
heating by gas, amounted in the first eleven mouths of the current 
exercise (1863-4) to 129,182,544 Lnglish cubic feet, against 
117,129,706 English cubic feet in the corresponding period of 1862 3. 
Aun increase thus appears in 1863-4 of 12,032,838 English cubic feet, 
or 10°29 per cent. The Italian gas lighting company, which pos- 
sessed already two gas works at ‘Turin, and was constructing an 
establishment at Bergamec, has just purchased that of Pavia. A 
company has been established in Austria, under influential auspices, 
for the establishmevt of a bi-monthly line of steamers between 
Trieste and the whole eastern coast of America. The receipts of 
the Northern of Spain Railway, now completed throughout so far as 
the main line is concerned, show a great expansion, as was to be 
anticipated.— Colliery Guardian. 

Great PLovanine Matcu.—At the Sparkenhoe meeting on 
Weduesday, the first champion ploughing match of the season came 
off,in the presence of a large gathering of agriculturists, The 
interest excited was, perhaps, never equalled, some of the plough- 
men entered being winners of the Royal at Newcastle only a few 
weeks since. The Howards of Bedford, and the Rausomes of 
Ipswich sent their crack ploughmen, both having their own splendid 
teams of horses. ‘The match was won by the Bedford man.— 
Standard. 
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Tais machine, the invention of Andrew Shanks, of 6, Robert- 
street, Adelphi, W.C., is for rivetting boiler work, girders, parts of 
iron ships, tanks, and similar objects, also for making rivets them- 
selves, by using a small direction hammer, propelled by the elastic 
force of air confined in a cyl'nder, which is acted upon by steam or 
compressed air on the opposite side of the piston, similar to a single- 
action steam engine. 

The illustration shows the general arrangement of the machine as 
applied to rivetting girders. 

G, the girder; R, the rivet, operated upon by the piston and 
hammer P, H; C, the portion of eylinder, with the air confined 
therein; V, the valve, to admit the steam or air through the pas- 
sage O, same as a steam engine; K, the cam, of several arms, to 
operate the valve quickly by the revolving handle I; T, the bed of 
the machine, similar to a slide lathe; S, the travelling carriage, on 
which the apparatus is mounted, having a flexible tube communi- 
cating with the boiler or reservoir n; m, the rack and pinion, to 
traverse the carriage S by the wheel W; A is the steam or air 
cylinder, for forcing the dolly B hard agaiust the rivet head while 
rivetting ; when used for making rivets the dolly B is unshipped, 
and the rivet-heading apparatus substituted. 


PNEUMATIC RAILWAYS, 

Tue recent completion of a short line of railway on the pneumatic 
principle in the charming grounds of the Crystal Palace naturally 
suggests questions as to the practicability and economy of the mode 
of passenger transit of which it is the first example. We presume 
that the promoters of the experiment are anxious to obtain scientific 
and competent opinions on those vital points, and that however 
agreeable such incense may be, they are not entirely satisfied by the 
indiscriminating praise Javished, in many instances, upon them and 
their work. If the Pneumatic Despatch Company’s engineer had 
superintended the formation of the serpentine and undulated tunnel 
which constitutes the main feature of the new railway, and its me- 
chanical accessories, at the instigation of the directors of the palace, 
and simply with a view of adding to the latter another item of 
attraction, nothing further need be said, critically, about it. The 
public would find themselves within reach of a new “sensation,” 
the shareholders of the “ gorgeous house of glass” might hope for 
better dividends, and—there an end. We imagine, however, that 
other and higher aims than the mere creation of a scientific toy aui- 
mated those who have contrived the Sydendam and Penge Railway. 
It is not at all probable that eight months of continuous labour on 
the part of a numerous staff of officials, and the expenditure of 
several thousands of pouuds, would have been permitted on any 
such ground. No doubt the railway is intended as the precursor of 
otber and more important lines to be constructed on the same plan, 
aud hence it not only invites, but positively demands, examination 
and criticism. It has been our fortune to have paid a considereble 
amount of attention, for some years past, to the application of pneu- 
matic power as a motor, and to many processes of manufacturing art. 
The air pump has proved, in a variety of instances, a valuable 
assistant to the mechanical inventor, and no doubt the atmosphere 
—allowed to exercise its force by the creation of a plenary or partial 
vacuum—will be yet more extensively enlisted into man’s service. 
For the last fifty odd years the whole of the coinage of great Britain 
has been struck by atmospheric pressure, and it is questionable 
whether a better agent than the air, or onc more readily adjustable 
to the varying force required for stamping silver crowns or bronze 
farthings will ever be discovered. For at least a dozen years the 
International Electric Telegraph Company have employed small 
pneumatic tubes and miniature railway carriages for the transmission 
of parcels, letters, books, &c., between their chief and subsidiary 
offices in the metropolis. At a later period an attempt has been— 
in a practical if not in a commercial sense, successfully made—to 
connect the railway staticn with the post-oflice by a pneumatic 
railway, and to blow and suck letters through a tube, ingeniously 
interlaced among our gas and water pipes, aud not far from the com- 
mon sewer. i’or this latter arraugement we are indebted to the 
Pneumatic Despatch Company, who now desire not only to pampaud 
blow her Majesty’s mails, but her Majesty’s subjects generally, 
through exhausted and flatulent tubes. 

The Company have, in the construction of the Crystal Palace 
Railway, made an expensive and serious mistake. The model lives, 
as they may be termed, previously laid down and used, for the con- 
veyance of materials, are, no doubt, serviceable in their way, and 
there the matter might have stupped. The locomotive will certainly 
not be displaced from its rails by a fan blast, nor made to collapse by 
the exhaustive force of a rotary air pump. Seriously, the pneumatic 
system of railway, for passenger traffic, is fgr too costly in its reali- 
sation ever to supplant, even under exceptional circumstances, the 
present mode of travelling. The necessity for tuqnelling or tubing 
throughout the entire length of a railway, whether the gradients be 
steep or the road perfectly level, is a contingency which, in itself, 
seems almost fatal to the pneumatic scheme. The expense of such 
a proceeding can well be estimated by shareholders of existing rail- 
ways, in the formation of which tunnels were essential. Again, if 
it were required to carry on a simultaneous traffic hither and 
thither, as on ordinary railways provided with double lines of rails, 
two separate and distinct air-tight tunnels would have to be con- 
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nished, extending from terminus to terminus, and separating the 
two halves of one large tunnel. 

Allowing that, by the processes of exhaustion and forcing, a train 
might be made to ascend by a gradient inaccessible to an ordinary 
locomotive, the mode of applying the power to effect the work would 
still be a source of continual expense in the shape of fuel consumed. 
The problem to be solved in this case, therefore, would be “ whether 
*twere betier to lessen the gradient for the locomotive at one cost, or 
incur the perpetual expenditure of the pneumatic system of propul- 
sion?” At the Crystal Palace Railway, singularly enough, a loco- 
motive has been converted into a stationary engine by removing its 
driving wheels and mounting it ona brick foundation. Like an 
imprisoned racehorse this unhappy machine rests in the engine- 
house, and is made, by the media of drums and straps, to drive, at a 
sneed of 300 revolutions per minute, the gigantic disc which moves 
the single carriage, constituting at once piston and train, from 
Sydenham to Penge, and vice versa. The locomotive may be, and 
probably is, of 40-horse power, and judging by the rate at which the 
furnace is fed when the disc is in motion, there is no doubt ‘hat its 
power is rapidly absorbed by the amount of duty it has to perform. 
Subject to correction, we venture to advance the proposition that a 
less economical way of employing the steam engine could scarcely 
be devised than that of driving by it a monstrous fan at a mon- 
strous speed. If a reciprocating air-pump of suflicient area and long 
stroke were made to effect the sucking and blowing operations, there 
is little doubt that the partial vacuum and small extent of rarefaction 
required would be achieved at a far less expenditure of steam power, 
and, consequently, of fuel, than by the rotatory air-pump of the 
Pneumatic Despatch Company. . 

The method of alternately effecting the reverse action of the air 
upon the ends of the carriage without reversing the motion of tho 
disc is ingenious enough, and Mr. Rammell, aud Messrs. James 
Watt and Co., are entitled to praise on that account. This operation 
is managed principally in the valve room, which is situated between 
the tunnel and the engine house, and is elaborately supplied with 
levers, weights, &c. &c. The attendant valvesman has carefully to 
note the telegraphic signals announcing the near approach of the 
“train ” to its destination at either end, and to shut off the stream 
of air, so as to prevent an accident. This man’s post is more 
onerous, indeed, than that of the driver of a locomotive, and a failure 
to do his duty would be a serious eventuality. It is unnecessary to 
say more in disparagement of the Crystal Palace Railway, but we 
question also the salubrity of the mode of travelling upon, or rather 
in it. Mr. Glaisher and Mr. Co: well have given us some informa- 
tion from practical experience as to the effects of breathing rarefied 
air, and that information is not of a nature to excite a desire on the 
part of the public to follow their examples. In the winter season a 
pueumatic carriage in a partially exha.sted state would not form a 
very bad refrigerator. ‘ 

On the whole we are compelled to give a verdict on the pneumatic 
or atmospheric rail way totally adverse to the present advocates of the 
system, and we believe that it cannot be extended, with advantage 
to shareholders, capitalists, or the public, beyond the boundaries of 
the grounds of the Crystal Palace.—Building News. 





Tue Rerrinution.—The engines of the Retribution, it appears, 
were some time since broken up at Woolwich, the old iron being 
valued at about £2,000. Their original cost was £45,000. 

Scnoot or Navan Ancurrecrure.—The Committee of Council on 
Education have determined, after commuuication with the Admiralty 
and the Institute of Naval Architects, to open at South Kensington 
a royal school of naval architecture and marine engineering. The 
school is for the instruction not only of Admiralty pupils from the 
royal dockyards and oflicers of the royal navy, but also for the use 
of naval architects and shipbuilders in wood and iron, marine 
engineers, foremen of works, shipwrights, &c. The Admiralty 
have deposited their colicction of naval models at the South 
Kensington Museum, and the Lords of the Committee trust that 
the private shipbuilders of the country will give their assistance 12 
rendering the collection more complete. The school will have a 
yearly session at South Kensington of six months, from November 
to April. It will open early in November next. Whea the school 
is not open arrangements will be made, if possible, for study in the 
royal dockyards and in private yards. Four free studentships will 
be given in competition if qualified candidates come up, and to. the 
best two of these scholarships of £50 per annum. The competition 
this year will take place early in November, at a time to be here- 
after apnounced. ‘The syllabuses of the subjects, except practical 
shipbuilding, are given in the directories for science and navigation 
schools. Diplomas will be given to all persons, whether they have 
received their instructions at the school or not, who pass the final 
examinations of the school, provided that they give satisfactory 
evidence of having gone through the course of practical work 
recommended by the council of the [ustitute of Naval Architects. 
‘These diplomas will be of two grades, according to the success of 
the candidate in the examination, the title of the higher grade 
being Fellow and of the lower Graduate of the Royal Society of 
Naval Architecture. Certificates for success in special subjects, an 
prizes also, will be given to the students at the end of the sea 
The Rev. J. Woolley, LL.D. has been appointed iuspector Genera 
and Director of Studies, and Mr. C. W. Merrifield, F.R.S., Principal 
of the Royal Scheol of Naval Architecture. 
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Tue objects of this invention, by Licut. English, of Chatham, are 
to construct compound reciprocating motive power engines with 
greater compactness than heretofore, and to obtain therefrom a direct 
rotary action. The improved engine may be actuated by steam or 
other motive power. 

When using steam it is proposed, in some cases, to apply it as in 
compound engines, causing the steam, when it has expanded to a 
certain extent in acting upon one piston, to exert its force ata 
lower pressure on a piston of larger area, and thus to utilise the 
elastic force of the steam to the greatest possible exten'. In carry- 
ing out the above objects « fixed steam cylinder is provided, and 
fitted with a piston of sufficient depth to allow of its being bored 
through from side to side, to form a cylinder, for a second piston 
to work therein, at right angles to the larger piston. This hollow 
piston is divided at right angles to its cylindrica! cavity, to allow of 
the passage through it of a crank shaft, which turns in bearings 
provided for it at the sides of the steam cylinder, and is attached by 
its crank to the inner piston. Steam is admitted through ports in 
the sides of the outer cylinder alternately to the opposite sides of 
the innermost piston, and after acting thereon it passes to the 
larger piston, upon which it acts at a diminished pressure, and then 
escapes from the cylinder. The steam thus causes the simultaneous 
action of the two pistons, which will move at right angles 
to each other, and will Le so timed as to give the crank the 
required throw. By this means rotary motion is obtained from 
reciprocating pistons, without the employment of any intervening 
mechanism. 

Fig. 1 is a front elevation of the improved compound engine; 
Fig. 2 is a vertical section taken in the line A, B, of Fig. 1; Fig. 3 
is a vertical section taken in the line C, D, of Fig. 5; Fig. 4 is a 
horizontal section of the outer cylinder taken in the line E, F, of 
Fig. 1; and Fig. 5 is another horizontal section taken in the line 
G, H, of Fig. 1, but corresponding in position with Fig. 2. 

a, a, is the outside or stationary cylinder cast in t:vo parts to 
admit of the insertion of the crank shaft 6, which has its bearings 
in the sides of the cylinder as shown at Figs. land 2. The two 
parts of the cylinder a are coupled together, after the insertion of 
the cranks, by bolts and nuts app'ied to their abutting flanges. c, c, 
is a piston fitting the cylinder a, and free to work up and down 
therein. This piston is constructed in two parts, which are put 
together so as to allow a sufficient space between them for the in- 
sertion of the crank shaft, and for the play of the piston over the 
shaft. Two covers, c', c?, with a projecting rib or abutting piece on 
their inner face, serve to close the ends of the piston, the castings 
of which are made hollow for the sake of lightness. The 
piston thus formed is bored through at right angles to the space 
for the crank shaft, in order to serve as a cylinder for a smaller 
piston d, d' (see Fig. 3) to work in. This piston is made double- 
headed, shaping the outer surfaces to correspond to the curvature 
of the cylinder a, towards which they are driven. ‘These piston 
heads have each a shank, which carries a flat plate, and the flat 
plates are caused to embrace brasses e, e, which receive the pin of 
the crank, the whole being secured together by nuts and bolts. In 
order to allow of the to-and-tro movement of the piston d, thus 
coupled to the crank shaft, it will be necessary for the piston to rise 
and fall with the crank. This movement will take place by reason 
of the cylinder in which it works serving also as a piston, and 
working at right angles to the piston d, if now it be supposed that 

steam is entering upon the piston head d' (Fig. 3), and that ex- 
haust steam is leaving the piston head d, the piston will 
be travelling in the direction of the arrow 1. In order, how- 
ever, that it may make this movement, which will have a 
tendency to draw down the crank in the direction of the arrow 
2, the piston c must descend also. This will now take place, 
by reason of the exhaust steam passing upwards to the piston 
head c!, and exerting its remaining force in driving the 
piston in the direction of the arrow 8. By ihe time the piston c 
has completed half its stroke the crank will have made a quarter 
revolution, and the piston head a! will have reached the end of 
its stroke. A fresh supply of steam will now be admitted to the 
piston head d, and the direction of motion of the piston being thereby 
reversed it will continue, together with the descending piston o, to 
complete the second quarter of the revolution of thecrank. When 
this has been effected the piston ¢ will have completed its stroke, 
and the small piston half its return stroke. The piston d being, 
therefore, again in the position shown at Fig. 5, exhaust 
steam will now pass from the piston head d' to the head 
ce? of the piston c, and by the ascent of this piston, and 
the continued movement of the small piston in the direction opposite 
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to that of the arrow 1, the crank shaft will be caused to complete 


the third quarter of its revolution. When the piston head d has 
arrived at the end of its stroke steam is again admitted to the piston 
head d, which is then again forced into the position shown at Fig. 3, 
the piston c also rising to the position shown causes the crank shaft 
to complete its revolution. 

The arrangement whereby the steam is caused to perform 
is as follows:—The steam is admitted into the engine by the 
pipe e, Fig. 1, which leads to the steam chest f containing the valve 
J‘. This valve is operated by any ordinary arrangement of valve 
gear set in action by eccentrics on the crank shaft as shown at 
Fig. 2, and it is thereby caused to open up a steam passage to the 
opposite ends alternately of the smal: piston. Supposing the valve /! 
to be in the position shown at Fig. 2, steam from the steam pipe e 








will enter the upper port 7? of the valve chest and flow along the hori- | 


zontal passage /%, lig. 4, cast in the outer cylinder. It will thence 
pass through the opening j‘, Figs. 3 and 4, and acting upon 
the piston head d', drive the piston in the direction of the 
arrow 1. While the steam is thus acting on the piston head d!, the 
valve f' will have opened a communication between the ports /5 
and /*, Fig. 2, and the exhaust steam will pass out of the moving 
cylinder or piston c. ‘To admit of this in communication with the 
port 7* is a vertical passage 77 cast with the cylinder a, which 
passage leads down to the valve chest g cf the cylindera, The 
exhaust steam on entering the valve chest g will pass through either 
the port g' or g?, according te tt:e position of the valve. In passing 
through the port g' it will enter a vertical passage g° and pass to 
the cylinder a above the piston head c! at the opening g', Fig. 4. 
When the piston c has made haifa stroke the smaller piston will 
have completed its stroke, the valve 7! is then to be slidden to shut 
off the steam from the port f?and open it to the port 7°. Steam 
will then pass in at the port /* along the horizontal passage /*, lig. 5, 
and into the smaller cylinder c at the opening /’, ig. 3. When the 
exhauststeam is admitted tothe port 9? it enters thecylinder a at open- 
ing g° and acts on the head c? of pistonc. After the steam has exerted its 
force upon the piston c it escapes through the exhaust pipe h, Fig. 1. 
The smail piston has a single tongued ring round each head, as 
shown in the section Fig. 3.: The arrangement for packing 
the larger piston is shown in the elevation, Figs. 6and7, which 
represent the piston detached from the engine. The packing for the 
large piston consists of a tongued ring i round each head, the rings 
being united by several longitudinal slips %, and midway be- 
tween the two rings are segments of a third, J, so as to divide 
the outer surface of the shell into several, say eight, steam-tight 
spaces, besides the spaces for the slot and for the ends of the small 
cylinder. This arrangement is adopted for the following reason :— 
The pressure of steam on the large piston has a resultant acting 
along the axis of the cylinder, and the only force to balance this 
being the load on the crank pin, it follows that, except when the 
crank pin is directly in the line of the axis of the cylinder, a ‘‘ couple” 
is produced which gives the large piston a tendency to bear equally 
against the sides of the cylinder. The direction in which this 
couple acts is opposite to the direction of revolution of the engine. 
This couple is greatest in leverage, the pressure and load remaining 
the same when the crank is horizontal, and vanishing when the 
crank becomes vertical. To balance this an arrangement is intro- 
duced which will cause the pressure of steam to act between the 
outer cylinder and portions of the outer shell of the large piston so 
as to produce an equivalent couple in the opposite direction, 
steam being admitted and cut off so as to produce the couple at 
proper times by means of a valve. By referring to Fig. 6 it will be 
seen that there are four steam chambers or spaces m, m', and n, n'. 
At the opposite side the piston is similarly provided. ‘I'hese spaces 
are connected together by pipes or steam ways formed partly on the 
inside of the shell and partly in the piston heads as shown by dots in 
the plan view of the piston at Fig. 8, and in the elevations Figs. 6 
and 7. Thus the space m is connected by the steam way m* with 
the space m', and the space n is connected by the steam way n* with 
the space n', and similarly the steam spaces on the other side of the 
piston are connected together in pairs by passages running through 
the piston heads as also indicated by the dotted lines in the plan 
view, Fig. 8. The steam is admitted to and exhausted from 
the coupled epaces alternately by two small pipes o passing 
through the large cylinder at the middle of its length, 
or on the same circle on which the crank shaft enters, and placed 
opposite the centre of the spaces m and n. ‘These pipes 
unite and form the steam port of a small two-ported valve p, 
which is supplied with steam bya branch from the main steam 
pipe. This valve is worked by a small eccentric, as shown at 
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Fig. 2. In order to neutralise the couple produced by the resuliant 
pressure of the steam, and the load on the crank pin when the 
couple is in the direction of the arrows of Fig. 6, steam is intro- 
duced into the spaces m and m!', and to the corresponding spaces on 
the other side of the piston, and maintain it therein during those 
portions of the revolutions of the crank shaft when the crank is not 
passing the positions in a line with the axis of the large cylinder, and 
a “couple” is thus effected in the opposite direction. When the crank 
is passing these positions, this couple (which is not then required), 
is destroyed at one end of the stroke by exhausting the spaces m 
and m', and at the other by filling the spaces and n' with steam. 
On reversing the engine the direction of the couple shown by the 
arrows will be reversed, and in that case the spaces nm and n' are 
supplied with steam, and thus a couple is produced in the opposite 
direction, These operations, it will be understood, are effected by 
the two-ported valve p, which is driven by an eccentric fixed on the 
crauk shaft at right angles to the crank. 

Farat Bower Exriostox.—On Friday week a boiler explosion, 
causing serious loss of life and personal ivjary, occurred at the 
print works of Messrs. J. and.A. Conbrough, Strathblane, about 
twelve miles distant from Glasgow. The boiler which gave wa: 
was one of the ordinary cylindrical shape, measuring 24ft. in length 
by about 8{t. in diameter, and had only been in use about eighteen 
months. The accident occurred in the afternoon, when the works 
were in full operation. One of the inside flues of the boiler gave 
way, and the force of the explosion blew off the furnace door, which 
was projected with great fo.ce against a dye-house immediately 
opposite the boiler. The wall of this building was blown down, 
and the exploded mass traversed the whole length of the interior, 
knocking down the wall at the opposite end. Seven of the injured 
persons have already died; and three others are in a dangerous state, 

Portsmoura Waterworks Comprany.—The directors of the 
Borough of Portsmouth Waterworks Company submitted their 
half-yearly report to the sharebolders on Friday at a meeting held at 
the late Philosophical Society's Hail, St. Mary-street. The sub- 
scribed share capital is £100,000, and the loan capital £23,000 
£3,000 was raised for completing the purchase of some springs near 
Havant, and for land compensations. During the past half-year 
there has been laid on in the borough 662 houses, representing a 
revenue of about £388 5s., exclusive of some other special services 
amounting to £28 10s. The average daily service of water to the 
borough has been 1,733,000 gallons. The total number of houses 
which has the water laid on is 10,000. After a satisfactory conclu- 
sion to the report the directors recommended that a dividend of six 
per cent. should be declared, which was accordingly done. 

Foreien anv Cotontat Jorrinas.—The Government gun foundry 
at Cossipore is about to be closed, it having been determined that in 
future no more guns shall be manufactured in India, but that the 
supply shall be drawn from Woolwich.—The telegraph line is com- 
pleted between Deesa and Erinpoora, and in a forward state between. 
Ajmere and Sojut. This portion will be completed in a few weeks. 
—T wo spans of the railway Lridge over the Nerbudda, at Broach, 
have been carried away by the heavy floods; and another bridge on 
the same line, near Unklesur, has been destroyed. All traffic 
between Surat and Broach had in consequence becn stopped. The 
Mahi River had risen 47ft.—The Messenger of Cronstadt announces 
tho launching of the armour-plated frigate Sebastopol in that port. 
This vessel exceeds the size of the Gloire and Normandie, which 
are the two largest frigates in the French navy, and nearly equals in 
measurement the Warrior and Black Prince. She is armed at the 
prow with an immense ram.—The Ta-Pang-Nyo, a screw steamer 
of 527 tons burthen, commanded by Captain Grindle, has made tho 
pa-sage from England to Bombay in fifty-one days and four hours, 
being the quickest passage on record. The vessel belongs to an 
English firm in China.—The city of Paris is just about to undertake 
a gigantic work, the supplying the city with pure water. To this 
end a reservoir, capable of supplying 40,000 cubic feet of water 
every twenty-four hours, is now being constructed at Menilmontant 
atan expense of 40,000,000 francs. The water is to be brought 
from the Marne, and will at least be an improvement on the impure 
element which the porteurs d'cau bring us every day at ungodly 
hours, making us pay heavily therefor. This will employ, too,a 
large number of workmer, and reduce the list of inhabitants of 
Paris now receiving alms.—Owing to a break in the submarine 
telegraph cable of the Persian Gulf Line, it has been announced 
that no more messages will be sent by that line beyond Gwadur 
until further notice. The Amberwitch has been despatched from 
Bombay to pick up the cable and repair it. 
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WEIGHING AND WEIGHBRIDGES. 


Tuere is no need to adduce statistics of the immense values that 
are daily changing hands under the arbitrament of weights, nor to 
point to the many operations in which, for instance, the builder has 
to call the weighing-machine to his aid, to show the great = 

layed iu social and technical life by the operation of —_ ng. 
sat assign a particular part of the forehead to the faculty 
for distinguishing the weights of objects, and there is no doubt that 
some people have a special power for very closely guessing the 
weight of anything after balancing it in the hand. This faculty is 
of great value to an artisan in handling his tools, and its ion 
will sometimes, in a great measure, make the difference ween a 
good and a bad workman. It is not to be ex » however, that 
the result of a weighing of this kind could satisfy both buyer and 
seller, and, accordingly, from time immemorial, apparatus of dif- 
ferent forms have been in use for the purpose. A picturesque field 
is here open to the «ntiquary, and one of no less extent is yet to be 
explored by the social reformer. The manifold frauds practised by 
pe'ty hucksters on the most helpless portions of the population by 
means of false weighing and measuring have long engaged the 
attention of our legislators, and three Acts of Parliament have been 
passed during this century for reform in this direction, In truth, 
the interests involved are very great, as the sums paid by the poorer 
population for small portions of food doled out by means of 
weights and scale are immen-e in the aggregate, and it is conceiv- 
able that much misery could be caused by an estended system of 
fraudulent weighing and measuring, on which petty shopkeepers 
conld batten like a spider in a corner. The last Act, passed in 1847, 
has undoubtedly done a great deal of good, but we think tiat much 
yet remains to be done. 

All existing English weizhts have as a standard the standard 
brass weight now in the custody of the clerk of the House of 
Commons, and made in 1758. In 1826 it was determined that “a 
cubic inch of distilled water, weighed in air by brass weights,” at 
62 deg. Fah., the barometer being at 30in., is 252-458 standard 
grains. Inspectors of weights and measures, appointed by the 
local authorities, have the right to enter any shop, to seize upon any 
false or unstamped weight or measure, and to summon the dealer 
before the magistrates, who adjudge a fine, varying in amount from 
a few shillings to several pounds. In case the summons should 
fail, the inspector himself must pay the costs. These inspectors 
generally receive about £150 per annum, and, by an excellent 
arrangement, are besides, partly paid by results, as they get a por- 
tion of the fines, This puts these persons on the alert, avd great 
numbers of shopkeepers are annually fined for defective weights, 
scales, and measures. ‘Che shopkeepers, however, are no less on 
the alert, and a rather long chapter could be written on what might 
be termed, not inappropriately, cheesemonger engineering. Hourly 
every day, from week t» week, dealing out small bits of perhaps 
rancid cheese or bacon in return for unsavory discs of copper, can 
scarcely have a very elevaiing effect on the human mind; and, for 
our own part, we must Cu ess to a prejudice for this sort of people, 
and to a professional p+ erence for the artian. The heroic 
Madame de la Rochefoucaul | states in her memoirs that, during the 
carnival of the great French revolution, the most bloodthirsty lot 
were the petty shopkeepers. However this may be, the British 
buckster of our own time thirsts for more practical things, and, at 
the bottom of his heart, finding a parody to a famous saying, could 
whisper that weights and scales were not meant to weigh, but to 
conceal the true weight. The jealousy with which these people 
watch a suspicious eye examining the working of their scales, and 
truculent ferocity with which the quietest remark is met, can only 
be compared with the animus of a mastiff while crunching a bone. 

With greasy ingenuity the cheesemonger or pork butcher affixes a 
penny piece, by meaus of a bit of lard, to the uttermost flat end (or 
“ neck) of the scale beam in which the pat of butter, the penny worth 
of cheese or bacon, is to be weighed out. Cele va sans dire that the 
penny-piece is adjusted to the beam at the side which is turned 
towards the inside of the counter, and that, even after the inspector 
aod his witness are in the shop, the copper piece may be easily 
slipped off the beam. With no less ingenuity and knowledge of 
statics, the butcher sometimes adjusts a short piece of one of his 
wooden skewers between the end of the beam and the top link of 
the chain from which depends the scale—thus increasing the static 
moment of the meat he puts into the buyer’s side. Great facilities 
for fraud are afforded by the kind of small weighing machines often 
used by fishmongers and bakers, on account of the greater number 
of fulcra (six), and the gre t areas of the disc and the scale pan in 
which the comestibles or the weights are respectively placed. There 
is now an itinerant buyer and seller of gold and silver objects, 
travelling in the country districts of Buckinghamshire, who uses a 
small pair of steel scales especially made for country use. His 
weights are, of course, stamped, and are correct, but one arm of the 
beam of the scale is larger than the other. When he buys he puts 
thearticle in thescale hanging from the short arm; when he sells ho 
puts the article in the scale fitted to the long arm. He manages to 
travel about, like an affable bagman that he is, with a horse and gig ; 
and we only hope that a sharp horsedealer may some day manage to 
sell a horse with one leg longer than the other to this distinguished 
member of the gigocracy. Amongst some other engineering huxters, 
tobaconists have a particular preference for dynamical means of 
iuicreasing their gains. Holding up the scales in the left hand, the 
two or three ounces of tobacco are briskly banged upon the scale, 
which has the effect of causing the whole to quickly vibrate up and 
down, and then, after two or three oscillations, producing an appa- 
rent balance, the scales are quickly banged on to the counter, and 
the parcel is wraped up and sold. It is not an uvusual thing to 
observe publicans’ pewter pots with the bottoms s ruck up, so that 
what with this, and a careful development of froth on the top, the 
customer gets very much less than the “ imperial pint.” But, then, 
if the beer be adulterated with, say, nux vomica, these two negative 
frauds produce a positive benefit to the consumer, upon the same 
principle that a bomoopathic quack is, perhaps, safer than an 
allopathic quack. Jn the same way the bottoms of dry measures aro 
sometimes driven up, brass weights are filed away, and the leaden 
plugs of cast iron weights are partly cut out. At the same time these 
latter expedients are too clumsy to be at all safe, and are liable to 
be instantly detected by the ea The steelyards used by 
itinerant fruitsellers greatly facilitate fraud, even wien correct 
weights are used. As it is, weights—particularly brass weights— 
are continually liable to get light, and this is expecially the case 
through the salt and grease furthering the effects of friction on the 
weights of sugar-bakers, grocers, oilmen, and salt merchants. A 
creat number of the shopkeepers in the metropolis pay a kind of 
insurance premium against any unfortunate results of the visits of 
the inspectors of weights and measures. They pay a certain sum 
per quarter tosome weight and scale maker in the neighbourhood, 
who examines at intervals the state of the weights and scales, and 
engages to pay any fine which may result from their honestly defec- 
tive state. This plan is, no doubt, very practical, and for our own 
part, if we were inspecting weights and measures, we should pay 
very particular visits to the shops not under this kind of super- 
Vision, 

lt appears to us that several considerations might be adduced ia 
favour of an amendment, or rather of an extension, of the law which 
provides for the use of only stamped weights. Lu the first plac 
it must be remembered that really accurate weighicg, even with 
perfectiy accurate weights, isa most delicate and difficuit operation. 
read what is written on this subject by, for instauce, 
Faraday, in his “ Chemical Manipulstion.” 

Phe weigh-beam of a good pair of scales ought, when not loaded 
on either side, to take a perfectly horizontal position. 1f the two 
scales be equally loaded, the beam ought to keep its horizontal posi- 
tion, but a very small difference should at once produce an effect. 
A good balance should have “ stability,” or the power of easily aud 
quickly returning to, and oscillating abou', the position at rest ; 
and “ sensibility,” on the tendency to turn with a very small addi- 
tional weight. The sensibility of any balance is expressed by a frac- 
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tion, the denominator of which is the greatest load that it can bear 
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without injury, while the numerator is the smallest weight that will 
produce a noticeable effect on the beam. A balance intended for 
chemical investigations should indicate at least a two hundred thou- 
sandth part of the load. In the first place, it is clear that the two 
arms of the balance should be perfectly equal in length, as also in 
weight. At first sight this seems a simple condition, but it is 
not so easy of attainment in practice. Measurement alone is not to 
be trusted, but the length of the two arms should be also tested by 
weights. The beam should be as light as possible—as light as is 
consistent with inflexibility. The sensibility also evidently increases 
with the length of the beam. The stability is obtained by placing 
the centre of gravity of the beam at the point below and close to 
the central point of suspension; the points forming the axis of 
motion must be in a straight line, and at right angles to the beam ; 
while a minimum of friction should be attained by lightness of the 
parts and by the use of knife-edges. The exactness of the lengths 
of the arms may be tested by omg ay the weight and thing 
weighed from one side to the other, but this is of course only a 
qualitative, not a quantitative test. By taking an accurate standard 
weight, and counterpoising it on the other scale by means of, for 
ivstauce, small shot after removing the standard weight, the thing 
to be accurately weighed cau be exactly adjusted against the coun- 
terpoise. The statical conditions are thus exactly the same, and 
the same weight th.t once ba'anced the counterpoise must balance 
itagain. By this means, first pointed out by the celebrated Borda, 
an inaccurate balance can be made to weigh with perfect accuracy. 
This plan, however, of course takes up too much time for common 
purposes, and, indeed, the more delicate the balance, and the more 
accurate its results are required to be, the longer the time that has 
to be spent in obtaining its results. A balance bas therefore to be 
struck between perfect accuracy and practicability, in the construc- 
tion of weighing scales intended for commercial purposes. But the 
shopkeeper should not be allowed himself to strike this balance. 
Badly-constructed scales are, in this way, an incitement to fraud 
and an excuse for fraud, Of course, fraud can never be absolutely 
prevented; but, as in the case we have mentioned, of the country 
buyer of gold and silver trinkets, there would have been greater 
difficulties to be overcome if the scales themselves had been stamped 
as well as the weights. 

And this is indeed the improvement in the law that we would 
advocate. Let the weigh-beams of balances, and, in fact, all other 
weighing machines, be stamped and passed by the authorities. 
As a natural consequence, certain tests as to accuracy and sensibility 
should be determined by Government, to be be carried out by the local 
authorities. This would have the consequence that, without causing a 
slavish adherence to particular forms, the best dimensions of scales for 
particular purposes would make their way into general usage. Asa 
further consequence, not merely the weights, but also the scales and 
machines themselves, should be seizable by the inspector without a 
special warrant from the magistrate. 

Those most important instruments, weighbridges, should thus be 
stamped. The larger specimens could certainly not be seized, but a 
penalty on any inaccuracy would enforce attention and cleanliness 
in the working parts. Stamping is all the more necessary in this 
case, as any defective construction would lead to most extensive 
frauds, which it would be very difficult to detect. We will give a 
slight instance, among many others, of the great extent to which 
discrepancies exist between different weigh-bridges. We described 
a certain portable engine a short time ago, an engine which is now 
being used here in building the Foreign Office. As weighed by the 
weigh-bridge of the makers, this engine only weighs 2} tons; 
in coming up to London it was weighed by the Great Northern 

Jompany, who found that it weighed 4 tons, but they only charged 
for 3 tons. People’s weighing machines, like their judgments, 
thus appear to be affected by their special interests, but it is the 
interest of the company to find a high weight, and it is to the 
interest of the maker that his engines should weigh little. The 
main reason that the Acts of Parliament have paid no regard to weigh- 
bridges, is that these apparatus were scarcely so widely known at 
the time that the laws were being framed. Substantially, as is 
often the case, these very ingenious and truly scientific machines 
were invented more than twocenturies and a half ago. At least, the 
oldest weighing machine in which the scale or platform, for the 
reception of the load, reposed on a combination of levers, is one 
described by the Venetian physician, Sanctorius, in his ‘ Medicina 
Statica,” published in 1614. The invention was forgotten, until 
revived towards the end of the last century in England, for the pur- 
pose of replacing the heavy scalebeams used for weighing hay end 
similar matters. A Strasburg mechanic, named Merlin, who had 
been long in England, imported these machines to the Continent, 
and they were afterwards greatly improved, and the principle adopted 
to smaller shapes in 1824, by Quintenz, a machine-maker, also of 
Strasburg, in Alsace. Indeed, the well-known form of small portable 
weighing machines is known under the name of Quivtenz on the 
Mr. D. K. Clark states that “ the first engine-weighing 
table erected in England was placed at Crewe station by Messrs. 
Pooley and Son, in 1847.” The great impetus to the use of plat- 
form weighing machines was in fact given by the introduction of 
railway transit in England. But some years previous to this it had 
in America almost entirely superssded the clumsy and inaccurate 
scale-beam, 

To a person unacquainted with the mechanical principle of 
virtual velocities, the performance of an ordinary weigh-bridgo 
must be a matter of some wonder. He sees a locomotive, perhaps, 
standing on a platform which scarcely appears to move, and remains 
almost exactly level with the ground; and yet, nevertheless, the 
operator can read off the 25 tons or so load toa few pounds. The 
mechanism is also mostly quite hidden, which increases the decep- 
tion. The design and manufacture of these large weigh-bridges 
are, like most of the modern developments of machinery, now a 
speciality—at any rate, in this country. It is important that all the 
knife edgesshould be arranged in parallel planes, so that, when in 
action, their oscillations being in the same direction, there is not so 
much crossing and locking of the working centres. On account of 
durability, the knife edges should have plenty of bearing surface. 
Apart from the usual requirements of simplicity and accuracy of 
construction, there are two principles in these machines which are 
essential to their working well for a length of time. The first is— 
Easy means of adjustment to any accidental influences; and, 2, 
relief from wear and tear of the working parts when the machine is 
not at work. We must do Messrs. Pooley, of Liverpool—who first 
applied weigh-bridges to engine platforms and to cranes—the justice 
to say that, as far as we can make out, they appear to have first 
adapted, nearly twenty years ago, the adjusting principle to the 
steelyards of weighing machines. Leflection will show that the 
slightest variation in the proportional lengths of any one of the 
levers will cause an erroneous result at the steelyard. It is impos- 
sible to measure the relative lengths with absolute mathematical 
accuracy, so as to compare, in correctness, with the mathematical 
calculation on paper. On the other hand, a change in the weather, 
or other apparently slight cause, might effect a similar alteration. 
It has often happened in practice, that weigh-bridges, giving cor- 
rect results with slight loads, were wrong, to the extent of many 
pounds, with high loads. ‘This could have happened through the 
knife edge not being adjusted to the exact place on the lever, while 
the error was so sligut as to be only noticeable when magnified by 
a heavy load. These accidental variations are counteracted by 
forming the stee yard with a chamber in the longer arm, so as to 
contaia a compensating weight. This weight is made to slide to 
and fro by means of a rack aud pinion counection. In some of the 
machines a keyhole is formed withiu the poiut of the pinion, and 
the key being inserted by the person in charge, the equilibrium may 
be thus restored by a few turns. In the morning, at the beginning 
of the day’s work, a standard weight may be placed on the platform 
of the ma_hine, the proportionate fraction is adjusted on the steel- 
yard, the apparatus brought to balance, and auy accidental error 
may be corrected by the compensating weight. An ingenious 
improvement for weighing to a fraction, and for quickly reading off 
the amount, was applied by this firm to the locomotive engine 
weighing table they sent to the Exhibition of 1862. 





A recent patent (No. 903, 4.p. 1862) specifies this very ingenious 
**compound poise,” for showing the weight of a load to the fractional 
parts of the divisions on the steelyard; as also a subsidiary and 
distinct arrangement, by which the steelyard itself is enabled to 
adjust the balance of the remainder of the weighbridge. The 
steelyard of the locomotive weighing machine sent to the 
Exhibition of 1862, was made according to this patent. Though 
uot complicated, is it, like most things of the kind, difficult to 
make clear without a drawing. Tue “compound poise” per- 
mits the absence of the loose sliding weights usually placed on 
a counterpoise scale depending from a knife-edge. he com- 
pound poise is made in three parts — the weight itself, a 
graduated bar, and a revolving cylindrical weight. This cylin- 
drical weight is adjustable on the graduated bar by means of <a 
V-shaped worm catching into the diagonal notches cut on the upper 
edge of the graduated bar. “These diagonal notches are cut so as 
to form divisions or graduations represepting h:indred-weights, or 
the large fractional parts of the tons or other large divisions cut on 
the steelyard.” A pointer is attached to one of the brackets support- 
ing the cylindrical weight, which thus records its revolution, and 
thereby its position with reference to that of the main body of tne 
counterpoise. When a load is to be weighed the compound poise is 
moved along the steelyard as far as is required, in order to indicate 
the principal portions of the load; the cylinder and its bracket are 
then slidden along the carriage to indicate the larger fraction; and 
then, by turning the small cylinder till the load is completely 
balanced, the total weight is at once seen. The whole machine 
itself is adjusted with nicety by means of a slot at the extreme end 
of the steelyard, into which is fitted an adjustable slide attached to 
a counterpoise wei-ht, and set by means of a fine screw to any 
changes of condition in the machine. 

The next important requirement is to relieve the mechanism from 
strain or wear, except when actually working. This was neglected 
by the earlier makers, and even by Quiutenz, and the oversight 
greatly hindered t e general introduction of these machines. For 
some years weigh-bridges were so constructed as to be isolated by 
means of four screws. This plan was very inconvenient, as it took 
up much time, and with voluminous loads the screws could not be 
got at in order to put the machine into action. The plan now 
generally adopted is to suspend the fulcrum of the steelyard by 
means of a chain, reversed in direction by passing over a pulley at 
the head of the pillar in which are placed the fulcra of the steelyard. 
The levers are brought into action by raising the whole system 
into a state of suspension by means of the chain; and the machine is 
relieved by letting the steelyard down, and lowering the platform 
on brackets prepared for it, while the under levers themselves are 
lowered out of contact with the platform. A most important matter, 
and one sometimes neglected in building in turn-tables and weighing 
machines, is the goodness of the foundations, Upon this point Mr. 
Clark says:—“*The main condition of success about a large turn- 
table is a perfectly unyielding foundation. It is indispensable for 
proper action ; as a want of rigidity about the foundation greatly 
increases the labour of working the table. For large areas of 30ft. 
to 40ft. in diameter, it is impracticable to make the floor itself suffi- 
ciently rigid, independently of the foundation, without incurring an 
unwarrantable expenditure; and the proper course, where the soil 
is not reliable, is to lay a thick bed of concrete over the whole «rea, 
2ft. deep or thereabout, well cemented, and closed with iron borings 
rusted into the upper surface.” 

For many years the City of London authorities have found it to 
their,interest to stamp the weighing machines used in the coal trade, 
and we certainly cannot see why this should not be carried out 
universally. It seems an tion B to carefully stamp the weights 
while the scales and machines, the levers of which, perhaps, multiply 
the effect of the weights many hundred times, are disregarded, and 
only casually taken into »ccount. In most continental countries all 
balances, steelyards, and weighbridges are stamped, and certain tests 
of their accuracy are carefully specified. Forinstance, the Prussian 
Verordnung, with reference to small machines, determines that 
“when 5 centner [circa cwt.] are placed on the bridge as far as 
possible forward, and }cwt. as a counter weight on the scale,” they 
must show a correct counterbalance after a few vibrations. The 
same must take place if the 5 cwt. be placed as far as possible towards 
the hinder end of the bridge. ‘The loads must also be increased to 
15 cwt., producing the same results. It is sp9cified that the three 
points of suspension of the steelyard should be (ut least, very nearly) 
in the same straight line as the fulcrum, and this line must be hori- 
zoutal when the machine is in equilibrio. The bearing lever must 
also have its knife-edges in a horizontal plane. The two steel knife- 
edges at the back of the bridge, and the two edges for carrying the 
lever, must be ina straight line. Of course, legislative interference 
may be carried too far; but there are very great numbers of ill- 
constructed, and, consequ2ntly, deceptive balances, steelyards, and 
weighing machines in use, to the great loss of the poorer classes, 
who are obliged, from buying in small quantities, to have their pur- 
—— weighed many times oftener than more well-to-do people.— 
Builder. 





Nava AND OrpNANce Marrers.—In addition to the 100-pounder 
smooth-bore 6} ton wrought iron guns with which the iron-clads 
Northumberland, Agincourt, and Minotaur are to be armed, each of 
these vessels will carry four of the 300-pounder 12-ton rifled Arm- 
strong guns. The armament for the sister iron-clad frigate Achilles 
will, according to existing arrangements, consist exclusively of the 
110-pounder Armstrongs and the 10U-pounder smooth-bore.—The 
manufacture of the three 600-pounders ordered from Elswick is fast 

rogressing, and in the royal gun factories the 600-pounder on 

ir. Anderson’s improved plan of construction is likewise being 
pressed forward. The guns of Elswick and of the arsenal present 
some striking differences, for while the former have an open inner 
tube closed by a plug resting on a copper disc, which is intended to 
yield, the latter are made as solid as possible, the end of the tube 
being closed, and but a small screw aperture left.—It has been 
decided to keep the bore o: the new charcoal iron-coiled tubes 
which we mentioned in a former number as being put into two of 
the 12-ton guns, to a diameter of 10jin. instead of 922in. The 
only exception to the above rule will be the rifled guns 
of the 32-pounder (6:3in. bore) and the 12-ton smooth- 
bore guns of 10}in. bore, of which there are too large a number for 
withdrawal.—The Army and Navy Gazette says: —“ The competi- 
tion between the Armstrong and Whitworth 70-pounder and 12- 
pounder field guns is still going on at Shoeburyness; but another 
phase will soon be shown by the competition between similar guns 
on board the Excellent. Besides these 70-pounders there are two 
of the guas lately altered from breech-loading 70-pounders into 
muzzle-loaders, and now called 64-pounders, on board her, one 
rifled upon Sir W. Armstrong's three-grooved shunt plan, and 
another with three flat grooves, similar to those advocated by Capt. 
Palliser, whose success with chilled shot has been so great as to 
induce the opinion that such cheap projectiles will probably be 
adop'ed into the service. As the Armstrong and Whitworth 70- 
pounders are being tried on board the gunnery ship as to their 
fitness for naval guos, aud in another trial, as already stated, 
different grooving is being tested in two 64-pounders, we can 
scarcely uunderstaud why 70-pouuders or 64-pouuders, of which 
there are largs numbers ready, have uot been rifl-d upon the Scott, 
French, aud Lancaster plaus, and tried at the sawe time. The last 
three guas ail possess sume special feature; aud as they have all 
giveu goud results in target-tiring at Suoeburyuess, no time should 
ve lust ip a furtver test ou bu.rd ship. Lhe navy wauts rifled guns, 
and the smali expenditure necessary for a complete and satisfactory 
trial would be amply repaid by the certainty of possessing & 
reliable naval gun. Doubtless, the Admiralty are alive to the 1m~ 
portance of quickly arming, our ships with rifled ordnance ; but 
whether Paliser’s chilled shot, case-hardened wrought iro, oF 
steel is used, the projectiles will be found to load easily ucder 
all circumstances, without the necessity for iron bearers, and 
other nice appliances, which would be of little value in fighting 10 ® 
sea. way.” 
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‘ON MOLECULAR STRUCTURE.” 


Srm,—The method of laws whose operations result in the forma- 
tion of bodies possessing dissimilar properties has always been a 
favourite speculation. We appear to perceive particular lines to be 
drawn between those results which nature forms without leaving 
to be observed the prospect of any further immediate change in 
their character, and those organisations which are “a | inter- 
rupted or disturbed in the process of their completion. It could 
be supposed that, both of these conditions being recognised, the 
conclusions suggested by their comparison should go a gre:.t way 
towards deciding the nature of bodies, concerning which, either in 
a finished or yet indeterminate state, something more should happen 
to be required to be known; because lusions, depending upon 
such comparisons, have, in many cases, been accepted as final and 
satisfactory in th - matters to which they were related. We observe, 
for instance, in the earlier and visible stages of the formation of 
coal, the decomposition of vegetable substances, and, in its ultimate 
ones, their resolution into an entirely new form, This is accepted, 
apparently on good grounds, to be a sufficient explanation of the 
process of its causation. Many peculiar laws, no doubt, help to 
bring about its consolidation ; but the facts may stand alone, as the 
evidence of what has occurred. The fibres of wood and coal are very 
analagous, and, unless either be pursued into their atomic structure, 
little more concerning their affinity could be deemed essential, beyond | 
what is already known. This is not the case with several other sub- | 
stances, The conditions from which many spring, seems on the con-- | 
trary, to have little congruity with their nature, and opinion as to the 
method of theirorigin generally remains unqualified andobscure. Now 
in cases where we bave to deal with substances which may not have 
acquired the character towards which they are tending—which repre- 
sent only interruptions, made upon some of the processes of nature, 
we meet with substances of a distinct and particular class— substances 
which, under man’s hand, acquire a totally different character to that 
to which they would probably have arrived under other circum- 
stances. Our opportunities for observing their formation is, there- 
fore, not so favourable as in the case of coal, their qualities being 
greatly modified by art. It is considered that diamond, in greater or 
jess abundance, may be produced from charcoal, but an extremely 
Jisproportionate quantity would seem to be required to produce a 
jiamond, even of a small size, whereas its production by natural 
laws can scarcely be supposed to be associated with any such idea of 
nonconformity. Moreover, in attempting its production by art, it 
cannot, with certainty, be stated what proportion of diamond may 
be supposed to be contained in a minimum proportion of carbon. Its 
production, therefore, is a phenomenon which, when attained, is a 
measure of the causes by which it was produced. The same im- 
practicable opinions obtain concerning the valuable metals, and yet 
it will not, perbaps, be considered illogical to affirm that the pro- 
duction of both one and the other has been seriously attempted. 
However much we may understand of the pr of the forma- 
tion of coal, we recognise at once the impossibility of its production 
by artificial means; and to arrive, upon the same grounds, to a 
similar conclusion respecting other substances, may be held to be 
worthy of considerable labour and inquiry. Whatever important 
destinies there may be associated with the world, there is at all 
events something significant and grave in the provisions which 
nature appears forced to contrive for its safety. It can be construed 
into nothing short of a guarantee held out from eternity that such 
manifold operatious as those we are constantly witnessing—opera- 
tions which at times take proportions of such magnitude—should be 
not only not disastrous, but in accordance with the probability of 
the wor!d’s further duration. Coal, which was in England, not very 
long ago, considered an exclusive, if not a modern and final 
natural product, is in other parts, from the force of age alone—if, 
for the sake of demonstration, we admit such a thing as Time to be 
resolving into conditions wherein all its original properties become 
lost. 

A full acquaintance with the nature of metals is supposed not to 
be comprised in a knowledge of their differences from each other in 
their qualities. We are accustomed, perhaps, to readily pass over, 
as having no real philosophical bearing, that knowledge which 
assigus to them particular uses in trade, and incline sclely to a con- 
sideration of their more subtle properties—properties from an 
observation of which we seek to derive the method of the arrange- 
ment of their parts, or the order of what is termed their ‘‘ molecular 
structure.” Now it is clear that bodies that are not formed by the 
operation of some law capable of producing spontaneous conversion— 
as in the sudden change of gases into water by explosion—that they 
must be formed by processes of succession from one nature to 
another ; and it is possible also to consider that some portions may 
be farther advanced than others towards that character which the 
mass will assume. Under these circumstances, it would appear 
almost ry to conclude that, in cases where we perceive a por- 
tion of a substance approaching to the nature of another portion of 
it which has acquired a more permanent or settled character, that at 
some point nature is capable of making a pause in its operations, so 
that more or less of finality may be attained. This is distinctly 
visible in the formation of coal, aud must be the case in gold and 
sulphur formations, and in the formation of bodies which take their 
fixed qualities by the power of the chemistry of nature alone. But 
where it is sought to ascertain the natural process of the formation 
of substances changed or moditied by art, experience must depend, 
in a great measure, upon the extent and nature of their differences ; 
and, when this relates to metals, it must depend upon the extent of 
the diversity of their structures, 

If nature, instead of upholding spherical bodies, such as the 
earth aud other planets, was adapted only to form and sustain 
immense plains, still capable in some way of supporting human life 
—if we were to suppose ourselves to be situated on one of, say, an 
inch only in thickness, whose particles were held together by laws 
which we should then feel more reason, perhaps, to attribute to the 
Creator—it would present us with better opportunities of learning 
all that could be known of, in cases where it was sought, the con- 
stitution of matter, and, in a moral sense, it would probably force 
upon many a much more potent conviction of the reality of ex- 
istence. A circle has been supposed to convey a good idea of 
infinity, whereas the contrary may be the case. It is the limitless 
proportions of the night, and the unclouded space of day which best 
convey this grand idea. Where we perceive the stars shining, and 
the clouds shutting out the unknown beyond, the imagination is 
relieved from that solitude and desolation it would otherwise feel. 
If the order of nature were then reversed, and we were simply 
standing in a vast plain of sand, which was incapable of dissolution, 
aud, by the exertion of force, one foot were made to sink through 
up to a certain pitch, and to be found incapable of being pressed 
further through by the application of greater force, we would 
approach, in some degree, towards a knowledge of the qualities of 

















sume of the combinations of matter, Unlike many other 
bodies, the surrounding portions of metallic ores do not participate | 
much in the effect of local disturbances, except in cases where, by 
Ps means, they are made capable of distributing force or 
sound, 

As things are, it is evident that, in the formation of many bodies, 
wuch remains to be considered beyond the mere diversity of their 
siructures, because degrees of molecular variation would not satis- 
factorily account for the distinct and particular qualities they , 
possess. Metals, have, however, many features in common. 

In forciug a punch through a plate of a large area its passage | 
Would not affect the entire proportions of the piece, aud though a 
surface, whose depth should be a quarter of an inch, might, uader | 
Suitable force, give way to the passage of a body of a quarter of an 
inch in diameter, if the area were twenty times as great, it would 


not favour the passage of that part of a punch where the diameter 
would have slightly exceeded that dimension, even though greate 
force sbould be applied. This may seem like introducing into the 
subject something concerning the elasticity of metals, but it is used 


| only in relation to the conclusions that may be drawn from mole- 
| cular phenomena, As an illustration of cases where the same facts 


do not hold, it may be mentioned that a body inserted in the centre 
of a cylindrical vessel containing water at once causes a rise at its 
circumference. Molecular structure, perhaps, can only be held to be 
the expression of certain conditions in the body of substances, 
which conditions may or may not be normal. The probability is 
great that they form no essential quality of the substance whatever, 
as where molecular structure is more readily perceived it is, in the 
cases of metals, treated by art. 

It is open to be alleged that many of the metals of commerce are 
formed by art alone, and should only be considered from that point ; 
but if such were maintained to be the process of their formation the 
subject would have entered an entirely new phase. It would no 
longer be a consideration of the structure of metals but an inquiry 
into the destruction of their normal properties by the influence of 
art; and this is what would follow as the inquiry would proceed, 
viz., that in the formation of metals by art their parts do not unite 
according to ~ J particular and invariable law, and that the degree 
of their irregularity may be discovered by the operation of some 
uniform pressure on their parts. J. F.M. 





PROSPECTS OF ROYAL NAVAL ENGINEERS. 


Srr,—As a constant subscriber to your valuable journal I have 
read with much pleasure the articles and letters on the subject of 
“ Naval Engineers” which have from time to time appeared in its 
columns. 

Could you afford me a small space for the following facts I shall 
esteem it a great favour, and you might at the same time be confer- 
ring a benefit on some of our young engineers who are thinking of 
joining her Majesty's service. At all events those who read it and 
afterwards join will have done so with a slight knowledge of the 
position they were about to enter upon ; and, Sir, “ fore-warned is 
fore-armed.” 

According to the “circular,” dated 12th October, 1863, relating 
to the “ Education and Pron.otion of the Engineers of the Royal 
Navy,” there is little doubt (as long as their lordships abide strictly 
by that “circular,” and do not allow the “exigencies of the ser- 
vice” too often too interfere with its integrity) that the profession 
will be represented by young men of some education, and that such 
lamentable specimens of “navai engineers,” as are occasionally to 
be met with, will become extinct. 

But, Sir, what are the prospects of these young gentlemen ? In 
the first place, before they can obtain this enviable (?) position, 
they must go through along course of study and manual labuur, 

rovided, it is true, at the Government expense, and liberally paid 
or. After this—that is, at the end of their six years’ “ apprentice- 
ship”—they have to ss an examination in the following 
subjects, at which examination they must obtain at least 1,000 
marks fora second-class, and 1,800 for a first-class certificate :— 


Marks. 

*Arithmetic, including vulgar and decimal fractions, and 

square and cube roots ee 00 00 +s oe cs ce ce 250 
“Orthography .. «. c+ 08 cf ce c@ co ce cc of 100 
®Handwriting .. .. of ce ce oe of cf oe oo ee 100 
*Grammar and English Composition ., .. .. .. .. +. 200 
Geography .c ss 6» os of s0 os os ve o8 oc oo Bao 
Translation of French into English .. os .. «. os os 100 
*Radid—GQret ix Geeks .. «6s 00 se 6s ce 0s se oe Oe 
*Alyebra, including quadratic equations .. .. .. oo. «. 200 
*Plave Trizonometry co ce ce ce ce te ce oe oe «6150 
*Hydrostatics Se 6@ 06 06 68 @0 «© cc oc «« co BD 
“Mechanics cc cs cc of 00 o8 0c 00 00 of cc co S90 
Dyuamics tee ob Oe Be ee te 88 oe se oe ae 
Elementary Chemistry .. «1 «© ss ee + oe oe lO 
*Properties of Steam o 100 


*General good conduct and industry se WO ne. Sa 


Total .. 06 os oo 0 2,300 

Nors.—The number of marks obtained at this examination must 
include, at least, half of the numbers allotted to the subjects marked with 
an asterisk. 

We will suppose this examination passed, and a first-class certifi- 
cate obtained ; we then come to the consideration of the advantages (?) 
that are to accrue. These I will divide under three heads—viz., 
rank, pay, and relative position with his brother officers. 

1st. Rank.—On entering the navy, a second-class assistant- 
engineer (who must be at least twenty-one _— of age) finds 
himself placed on a par with a midshipman, which dignified pcsition 
he continues to hold, not only during the period of three years—and 
how much oftener four?— which he has to serve on “full pay” before 
he is promoted to the first class, but also during the two to three 
anda half years which he has to serve in the latter class. So, Sir, 
this well-educated individual, after serving six years in one of her 
Majesty’s dockyards, and from five to eight years in her Majesty's 
service (at which time he cannot be much less than twenty-eight 
years of age), finds all his services rewarded with the distinguished 
rank of a midshipman—a youth of certainly not more than nineteen. 
At twenty-eight, then, he (the assistant-engineer) may hope to 
become an engineer ; at thirty-four (that is, at the present rate of 
promotion) a chief-engineer, when he ranks with a lieutenant under 
eight years’ standing, according to date of commission, although the 
latter may be but twenty years of age. Fifteen years later (pro- 
vided he has been in active service the whole time), he may arrive 
at the rank of commander, higher than which he cannot go, unless 
he should happen to be one of those fortunate individuals selected 
for the honourable distinction of ‘Inspector of Machinery,” in 
which case, eight years’ further service will raise him to the rank of 
captain over three years’ standing. 

Here, Sir, promotion ceases. The top of the tree is gained; and 
from that proud eminence he may look around, and see the middy, 
who served with him in bis first ship, at the top of the list of 
admirals. The greatest anomaly of rank, however, appears to me 
to be this—that the engineer and first assistant-engineer, being 
commissioned officers, have no place in the Navy List; thus virtually 
ignoring their existence as such. 

2ud. Pay.—The assistant-engineer has not so much cause to 
growl about pay as the chief, who is the worst paid of ward-room 
officers; although, in common with most other branches of the 
service, there is room for improvement even here. But what a 
miserable pittance is the pay of a chief-engineer! The surgeon 
may rise to obtain £820 per annum; the paymaster, £600; but the 
chief engineer cannot, by any possible means, get higher than £400. 

3rd. Relative position with his brother officers.—Too much 
Sir, has already appeared on this subject, not only in Tae Eneinezr, 
but also in the United Service Gazeite, to leave me very much to 
say. I shall, therefore, confine myself to what has come under my 
own immediate observation. 

The isolation of an engineer’s mess seems to extend itself to the 
smoking place, to the cricket club, the boating excursions, the 
general invitations to balls, dinners, and parties of every descrip- 
tion; to the ward-room, captain's and admiral’s tables (except in a 
few rare cases); in fact, it is only when duty requires them that 
they are recognised by their brother officers, and then they are made 


to feel the anomaly of their position. 


And now a word or two on the engineers at present in the service. 
Considerably more than one-half of them, 1 believe, will never be 
able to pass the new examination, and are they then to remain 
enginecrs for the rest of their lives, or will the Admiralty grant a 
“dispensing order” toall who are unable to pass? ‘This question, 
I presume, is ove which will be determined by the “ exigencies of 
the service ;” or, what is more probable, they will become (that 
bane of the profe:sion) “ engineers for special charge.”* 

Ought not some allowance to be made for those who entered the 





* These officers can never attain the rank of chief engineer, 





service some eight or ten years before this “circular” was pub- 
lished, and who could never have imagined that they would be 
required to pass such an ordeal? It is surely very far from just 
that these officers (competent in every respect to fulfil their duties 
in an engine room, which is sufficiently proved by the fac of their 
having been so long in the service, and having been twice promoted) 
should find their hopes of becoming chief engineers destroyed at 
one blow. 

One word more, Sir, and Iam done. Is it not an encouraging 
fact, both to those in the service and those about to join it, that 
there are at presentt twenty-seven vessels in commission of 
200-horse power and upwards without chief engineers, although 
the “Regulations” distinctly state that “all ships of 2u0-horse 
power and upwards shall carry one chief and three assistant- 
engineers?” And still more encouraging to find that only nino 
chiefs were made during the year 1863; and but one in the first 
quarter of 1864. (Vide Navy List, March 20th, 1864.) 

I have entered into details more fully than I had intended, but I 
trust, Sir, not more so than the importance of the subject fully 
justifies; for if these facts—stern, stubborn facts—were more 
generally Known amongst the members of our noble profession, 
perbaps the “ exigencies of the service” would compel their lord- 
ships to do something in the way of improving the pos'tion of 
“ naval engineers.” One oF THE NUMBER. 





STEAM FIRE ENGINE TRIALS IN HOLLAND. 


Sin,—As promised in our letter of July 29th last, we are at last 
enabled to give you the results of the trials of steam fire engines at 
Middelburg, as published in the juror’s report, dated September 3rd, 
just forwarded through our Dutch agents. 

It is solely with a view of correcting the accounts of the trials 
that appeared in ‘Tux Enorveer of July 220d, some six weeks pre- 
vious to the issue of the juror’s report which we have waited for, 
that we now forward that report, as far as relates to the steam fire 
engines, which, though unfavourable to us on this particular 
occasion—which was a trial lasting but one hour, for reasons men- 
tioned in the same report—does not in any way affect the credit of 
our manufacture ; but, on the contrary, proves that, under the worst 
circumstances, our steam fire engines are very difficult to be 
surpassed. It is necessary to state the correct weight of our engine; 


| although not named in the report; it is stated in the catalogue a3 


35} cwt., and when weighed it was found to be under 35 cwt. 

Our letter, which is referred to in the subjoined report, was 
written hastily, within half an hour after the trial, and since then it 
was found that, as well as suffering from the effects of salt water 
used in the boiler on the. previous day, salt water had accidentally 
been allowed to mix with the fresh water in our boiler at the time 
of trial; in fact, the trial, as far as the merits of the engine went, 
amounted to this:—Our engine was working with a mixture of salt 
and fresh water in the boiler, not allowing a speed sufficient for a 
competitive trial to be got out of the engine, and the competing 
engine with fresh water alone in the boiler. 

Our engine was tried officially and publicly in various towns of 
Holland, before and after the Middelburg trials, some twenty-four 
times, in trials varying from three to eleven hours’ duration; the 
results, as certified by the various authorities, being that our engine 
on all occasions threw water in quantity fully 50 per cent. more, 
and in distance fully 50 per cent. further, than at the Middelbu 
trials, where, for the reasons stated above, not more than half poe | 
could be attained. You will note that we asked for another trial, but 
were refused. 

We may add, in conclusion, that both the steam fire engines 
referred to in the Middelburg report were, immediately on their 
leaving Middelburg, tested by the town authorities of Rotterdam, 
and so favourable were the results to our engine on the first day, 
that our competitors declined to proceed with the remaining tests 
80 as to complete the trials on the second day, although a previous 
agreement in writing had been made with the town authorities. 
The official report of these latter tests are with us, and can be seen 
by anyone taking an interest in these matters. 

63, Long Acre, W.C. MERRYWEATHER AND Sons. 

Sept. 14th, 1864. 


“INTERNATIONAL Exurpition AND Competitive Trial or Frias 
Enaines, &¢., HELD AT MippELpure, JuLy, 1864, 


“ Report OF THE JURY. 


“The jury, who are charged with giving their opinion on matters 
of the International Exhibition, and chiefly on the fire engines 
exhibited at Middelburg, on the 12th of July, 1864, and on the fol- 
lowing days, have the pleasure to lay before the Exhibition 
Committee their report, and the result of their examination. 

“The jury give the following results of the trial of the steam fire 
engine ot Messrs. Shand, Mason, and Oo. :— 

* At the trial the boiler was filled with water of the temperature 
of the atmosphere. Eleven minutes elapsed between the moment 
when the fire was lighted (as shown by smoke issuing from the 
chimney) and that when there was steam of sufficient pressure to 
drive the water up the pumps, and thence to keep up the discharge 
of a powerful stream. The steam pressure gauge showed a varia- 
tion of from 100 to 155 English pounds upon the square inch. The 
pressure of the air within :he air vessel varied, according to the 
pressure gauge, from 120 to 135 English pounds upon the square 
inch. The distance over which the largest quantity of waier was 
thrown was found to be 45°4 metres. The time required for 
filling a tank of 8,000 litres was 6 min. 42 sec.; therefore, the 
machine did discharge 1,194 litres per minute. 

“The jury give the following :esults of the trial of the steam fire 
engine of Messrs. Merryweather and Sons :— 

“ This engine was tried in the same manner as the former, and 
was stoked with the same kind of coals. The water with which 
the boiler was filled was of the temperature of the atmosphere. 
Twelve minutes elapsed between the moment when smoke issued 
from the chimney and that when the engine was ia full work, 
discharging the water in a powerful stream. The steam pressure 
gauge showed a variation of from 60 to 115 English pounds upon 
the square inch, The maximum pressure of the steam was not ascer- 
tained for a few minutes; when the regular working of the engine 
was interrupted it was, however, then eousiderable. The pressure of 
the air within the air vessel varied from 90 Ib. to 95 lb, The distance 
over which the largest quantity of water was thrown was found to 
be 86°95 metres. The time required for filling a basin of 8,000 litres 
was 7 min. 40 sec. ; therefore this engine did discharge 1,043 litres 
of water per minute. The canvas funnel which was placed over 
the tank to receive the stream of water had a diameter of nearly 
two metres. Its centre was 9°60 metres above the ground, and the 
horizontal distance from the delivery nozzle of the hose wes 12°75 
metres. The nozzle used for both engines was of the same diameter, 
viz., 32 millimetres (14in.). 

“The same kind of hose was used for ascertaining the distance 
and the quantity of water discharged by the engines. 

“ At the end of the trial of steam fire engines we received a letter 
from Messrs. Merryweather and Sons, in which they ascribe the less 
favourable results with the engine which they had sent to a mass of 
salt particles which had remained in several paris of the engin 
owing to a trial on the previous day, when the boiler had been fill 
with salt water; it was at the same time requested in that letter to 
be allowed a new trial, yet this request was not complied with on 
our part. We enclose the said letter, and our answer. The im- 
portance of the matter has been a reason with us to make you ac- 
quainted with those particulars in connection with the results of the 
competitive trial.” 

Here follow the signatures of the members of the jury. 





+ Of these 27 vessels one is the Racoon, of 400-horse power, in which 
Prince Alfred is a lieutenant, and it is to this circumstance we attribute 
the fact of her being wivhout a chief. Could a more direct insult be 
to naval engineers as a body ? 
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Turse improvements, by P. J. Guyet, of Paris, consist, firstly, in 
regulating the quantity of steam, air, or gas admitted into such 
engines by means of the exhaust from the cylinder, producing 
variable expansion therein, and perfect regularity in the speed of the 
engines. 

Upon the steam chest of the engine and upon the steam pipe is 


affixed an equilibrium valve in a suitable vaive chest. There is 
also affixed, by flanges or other means, to the exhaust pipe a chest or 
case, which may be called the exhaust chest, in which is a diaphragm 
or dise, or surface, attached to an axis, capable of an oscillating mo- 
tion within the exhaust chest. This axis passes outside the exhaust 
chest, and carries a lever connected with the equilibrium valve by a 
connecting rod, On the disc axis is fixed a double lever, on one 
arm of which is an adjustable weight, and its other arm works upon 
a buffer, which may be raised or lowered by hand, or by the 
governor of the engine. ‘The engine being putin motion, the exhaust 
steam meets with the disc in the exhaust chest, and causes it to fall 
backwards ; the disc axis, the levers, and the equilibrium valve follow 
the motion, and steam is admitted to the engine by the equilibrium 
valve, which is thus opened, and this admission pe Pree continues 
during the whole time of the passage of the exhaust steam. As soon 
as the exhaust steam has escaped the weight on the lever arm 
causes the disc to fall forwards into its first position, and to close the 
equilibrium valve, and the steam is consequently shut off during the 
remaining part of the stroke of the piston. When steam is again 
discharged from theengine it will again effect the same admission to 
the engine and the same shutting off, and this intermittent action 
will continue as long as the engine works. The admission of steam 
is regulated by the duration of the escape of steam from the engine ; 
and the raising or lowering of the buffer, effected by hand or by the 
action of the governor, limits the stroke of the lever arm of the disc, 
and consequently the extent to which the equilibrium valveis opened, 
and the time which it remains open ; and as the lead on the engine 
or the amount of resistance opposed to its action varies, variable 
expansion of the steam is obtained, and, at the same time, perfect 
regularity of speed to the engine. 

The inventicn consists, secondly, in an improved arrangement 
of the cyli:ders and pistons of steam engines and engines actuated 
by air or gas, by which to obtain a considerable reduction in the 
weight of such engines and in the number of working parts thereof. 
In suitable bearings is fixed a hollow axis, the middle of which is 
made solid, so as to divide the interior of the said axis into two 


with the steam pipe end exhaust pipe. Upon this said axis, and so 
us to be capable of oscillating motion thereupon, is placed a casting, 
which may be called the “ distributing box,’ to each end of which 
is attached a cylinder, in which works a piston. <A piston rod, one 
end of which is connected to a crank on the crank shaft of the 
engine, passes through the two cylinders and the distributing box 
and a suitable aperture in the solid part of the hollow axis, and 
is attached to both pistons working in the two cylinders. The 
steam chamber and the exhaust chamber of the axis are both 
provided with apertures or ports for the admission of steam to 
and its exhaust from the cylinders, and the distributing box, which 
oscillates upon the said axis, is also provided with ports opening on 
to the outer surface of the axis and communicating through suitable 
channels or passages to the ends of each cylinder, and these ports are 
so arrauged that, when the pistons have arrived at the end of their 
stroke, a port in the steam chamber of the axis communicates with 
the port on the distributing box, so as to admit steam above the 
pistons. At the same time the port on the exhaust chamber of the 
axis opens into the exhaust ports of the distributing box, and allows 
the steam from below the pistons to pass off to the condenser, or into 
the air. When the pisions have arrived at the other end of their 
stroke, the oscillation of the said cylinders will have brought the 
ports of the distributing box communicating with the passages to 
below the pistons into position corresponding with another steam 
port of the axis, and steam will be admitte. to below tha pistons, 
and the exhaust from above the pistons will pass into the exhaust 
chamber of the axis, the exhaust port of which will at the same 
time correspond in position with an exhaust port on the distributing 
box ; and thus the continued oscillations of the engine will cause the 
steam ports alternately to communicate with the passages to above and 
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below the pistons, in order to admit steam thereto, and the exhaust 
ports will, at the same time, open the passages for the escape of the 
steam. The upper cylinder has a suitable cover, provided with a 
stuffiog box for the piston rod, and the end of the lower cylinder is 
closed in the ordinary way. The distributing box is also provided 
with two stuffing boxes, which are filled from the outside, and it 
may be tightened on the axis by set screws or other means. 
When it is required to reverse the engine there is applied upon the 
port surface of the distributing bcx a movable plate having aper- 
tures therein corresponding with the steam port of the distributing 
box and the port of the steam chamber of the axis ; a simple move- 
ment of the movable plate suffices to effect the reversion of the 
engine. 

Fig. 1 represents in elevation, partly in section, and Fig. 2 io 
plan, an apparatus constructed according to the first part of this 
invention, for regulating the quantity of steam admitted to a steam 
engine, and for producing varia‘le expansion of the steam therein, 
and perfect regularity in the speed thereof. 

A is a chest or case, which may be called the exhaust chest, 
affixed by flanges B, B', to the exhaust pipe X, X', (Fig. 2) of the 
engine; L, L, is an equilibrium valve chest containing the equili- 
brium valve K, K, attached by its flanges M, N, to the steam pipe | 
M!, O (Fig 2) of the engine. In the inside C of the exhaust 
chest A, and attached to the axis D, is a thin plate or disc E, which 
is capable of an oscillating motion upon its axis D, as indicated by 
the dotted lines E', The axis D passes through the side of the exhaust 
chest to the outside, and is prolonged, or has affixed to it a shaft G, 
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upon which is a crank or lever H, communicating through the con- 
necting rod I, with the rod J, upon which is the equilibriam valve | 
K, K. Upon the axis G there is also a double lever P, on one arm | 
Q of which is an adjustable weight R, to balance the differeut parts 
of the apparatus, aud the other arm 8 of the said lever P is pro- 
longed, so as tocome in contact wher in its lowest position (as shown 
in the dotted lines, Fig. 1) with a buffer T upon a rod U attached to 
a lever U', which is actuated by the governor W of the engine, as 
hereinafter explained. The engine being put in motion the exhaust 
steam, passing from the said engine, enters the exhaust chest A, and 
meeting with the disc E, causes the said disc to fall backwards to 
E', as shown in the dotted lines, Fig. 1. The disc E, in its motion, | 
causes its axis D, and the axis G, with the crank H, to rotate par- 





| 
cylindrical chambers, the ends of which communicate respectively | 


tially, and the crank H, acting through the counecting rod I upon 
| the rod J, causes the equilibrium valve K, K, to open, aud thereby 
to admit steam to the engine, and this admission of steam continues 
during the whole time of the passage of the exhaust steam through 
the exhaust chest A. As soon as the exhaust steam has escaped, | 
the weight R on the lever arm Q causesthe disc to resume its former | 
| position at E, and closes the equilibrium valve K; and the steam is 
consequently shut off from the engine. When steam is again dis- 
charged from the engine it will again cause the disc E to rotate on 
‘its axis D to E!, and steam will be again admitted to the engine 
' through the equilibrium valve K, K; W represents the collar of the 
governor of the engine actuated in the usual way by means of balls 
| rotating round the axis W'. When the speed of the engine increases 
tho collar W is caused to rise, and when the speed of the engine 
decreases the said collar Wis lowered. The lever U', which is capable 
of motion round the fixed point U", is connected to the collar W, and 
at its other end is jointed to the lever U, carrying at its lower end the | 
buffer T. When the speed of the engine increases, the collar W rises, | 
and with it the levers U! and U, and the buffer T, which will lessen the 
downward motion of the lever S at the next discharge of steam 
from the engine, and this decrease in the downward travel of the 
lever 8 will give a corresponding decrease to the opening of the 
equilibrinm valve for the admission of steam to the engine, and less 
steam will be admitted thereto, and in consequence the speed of the 
engine will diminish. When the speed of the engine diminishes 
the collar W of the governor falls and with it the levers U', U, and 
the buffer T. In this case the downward stroke of the lever S 
will increase, and at the same time the valve K, K, will be opened 
to a greater extent, and a greater quantity of steam will be 
admitted to the engine at the next discharge of steam, producing 
thereby an increased speed to the engine, or, if preferred, the stroke 
or travel of the lever S may be adjusted by hand, or other con- 
venient means. The regulating apparatus above described may be ' 
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applied to every kind of steam engine, or engine actuated by air 
or gas. 

Figs. 3 and 4 represent a steam engine constructed according to 
the second part of this invention, Fig. 3 being a longitudinal 
section, and Fig. 4 a transverse section of thesame; the same letters 
are used to indicate the same parts in Figs. 3 and 4. 

In suitable bearings a, a, is fixed the hollow axis 8, 5, 
divided in the middle, by a solid partition 6", into two cylindrical 
chambers b, 6!, the ends of which communicate respectively with 
the steam pipe ec, c, and the exhaust pipe d,d. Upon the axis J, b', 
and so as to be capable of oscillating motion thereon, is placed a 
casting ¢, e, which may be called the distributing box, to each end of 
which is attached a cylinder f, f', in which work the pistons g, g', 
his the piston rod connected at one end to the crank i on the crank 
shaft i! of the engine and passing through the two cylinders f,f', 
and the distributing box e and the solid part 5'' of the axis J, 5, 
which is formed to receive it as shown, the said piston rod h is 
attached to both pistons g, g'- In order to conduct the steam to and 
from above and below the pistons g, g', and give a reciprocating mo- 
tion thereto, the cylinders f, 71, are each provided with channels /,, /%, 
corresponding with the channels /*, and /*, in the distributing 
box e, e, which distributing box has also two other channels /* 
and f*, opening directly into the cylinders. The channel #5 com- 
municates with the channel] f*, and the channel f* communicates 
with the channel /*. The channels / 7’, and /, have apertures f%, 
and /!°, which correspond alternately with the apertures or ports 
63, 4, of the steam chamber 6 of the axis, and with the ports 5° of the 
exhaust chamber of the axis b'. The working of the engine is as fol- 
lows:—When steam is admitted to the steam chamber 0 it passes 
through the port 63 andchannel f°, and through the channels /5and/*, 


' to behind the pistons g, g'; the said pistons move forward and cause 


the crank i to rotate, and the cylinders oscillate round their fixed 
axis 6, 6', and reverse the motion, that is to say, when the pistons 
have completed their half stroke and have arrived at the top of the 
cylinder the channel f° opens on to the port b+ of the steam chamber), 
and the steam passes through the said port 4* and channel f!° into 
the channels / *, #3, and /’, and is conducted above the pistons g, g', 
causing them to return to the bottom of the cylinders; at the 
same time the port 55 of the exhaust chamber J! has opened on to 
the channel f° and the steam from below the pistons g. g', escapes 
through the channels /%, %, and /!° to the port 6° and the exhaust 
chamber of the axis 6'; when the motion is again reversed the 
exhaust steam from above the pistons will escape through the 
channels /*, f7, and /® to the exhaust chest 4'. This engine, as 
shown in Figs. 3 and 4, has applied to it the regulating apparatus 
forming the first part of this invention. The different parts thereof 
being marked with the same letters as in Figs. 1 and 2, will be 
readily uuderstood from the description of the said Figs. 1 aud 2. 
Any other convenient mode of regulating the steam to and from 
this engine may be used in connection with it. This engine may 
be made vertical, horizontal, or inclined, and may be applied to 
locomotives, marine engines, and any other kind of engine. When 
it is desired to work the engine expansively one of the cylinders 
may be made larzer than the other, and the steam from the smaller 
cylinder may be made to expand in the largercylinder. 


Breakwater AT St. Ives.—The foundation-stone of the new 
breakwater at St. Ives was laid on the 30th ult. This important 
work, designed by Mr. Michael Scott, C.E., will not only be of the 
greatest value to the local trade, but will supply a want long felt by 
affording shelter to wind-bound vessels, and a refuge to ships 
caught in storms on that iron-girt coast. It will also, and especially 
in the event of war, prove a most desirable rendezvous for vessels of 
the royal navy. Like many of our great national works, the break- 
water at St. ives has been under consideration for years, the difti- 
culties presented having led to repeated postponements ; but the 
system of censtruction designed by Mr. Scott has at length enabled 
the Harbour Commissioners to contract for the first section on 
favourable terms, and, what is to their credit, to raise the whole of 


‘the funds required in the locality, and perfectly independent of 


governmental aid.— Liverpool Albion. 
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TO CORRESPONDENTS. 


Notice.—A SpectaL Epition of THE ENGINEER ts 
published for Foretcn Crrcunation. This edition, 
printed upon paper manufactured for the purpose, will 


pass through the foreign post offices at the charge of a | 


single postage. 
3. M. (Glasgow).—Out of print. . 
> gy yd you ovemans is old, but it will not succeed, for the reason you 
se suggested. . d 

3. (Ediaurgh).—Messrs. Barrett, Exail, and Co., of Reading, will afford 
you what information you require about Lenoir's Gas Engines. ’ 

Inos MouLDER would be obliged to any of our readers who can inform him, 
through us, of the address of Captain Palliser, the inventor of the chilled 
iron shot, dc. : ; . 

P. H. (Kensifigton).—IVe do not think the invention has been illustrated in 
Tue ENGINEER. You may obtain all particulars at the Patent-ojice Library, 
Southampton-buildings, Chancery-lane, where you will find every assistance 
cheerfully rendered you. ; 4 

CuiLiine Cast Iron.—IJ/ our correspondent who made an inquiry last week, 
and whose name and address we have mislaid, wilt communicate with Mr. 
Edwin Richards, of the Pontypool Ironworks, that gentleman will afford him 
the information he desires. : : 

A. P.—You will find other illustrated notices of the Bessemer process in the 
following numbers of THE ENGINEER :—Aug. 22 and Sept. 19, 1856 ; May 
15, July 3, and Sept. 4, 1857; May 7 and June 18, 1858; May 13, 1859 ; 
Oct. 26, 1860 ; Sept. 13, 1861. 





THROTTLE VALVES. 
(To The Editor of The Engineer.) 
s1r.—Looking in Tuk ENGvEER last night I was much amused at seeing a 
very good account, written at Zurich, of what we call, in our place, ‘ the 


old stop-cock.” It is exactly the same we have made here for the last | 


twenty-six years, and which we still make. We find nothing which can sur- 
pass them, being so easily repaired and set to rights. Some have been at 
work without repair for eighteen years, some for a longer time, so I fancy 
Mr. Jackson must give way,and not claim for Zurich what, in reality, 
belongs to Nottingham, and which bears some relation to your oar of 
vant. .G. 
Fisher Gate, Nottingham, September 13, 1864. 


BONNEVILLE’S SEWING AND EMBROIDERING MACHINES. 
(To the Editor of The Engineer.) 

S1r,—In your issue of the 9th inst. a description was given of the Bonne- 
ville sewing machine. Permit us to say that the means for embroidering 
therein claimed was invented by Leonard Lindley and Frederick Taylor, and 
pate) ted by them April 4, 1862, No. 957. As proprietors of that patent we 
are compelled, inself-defence, to submit the following extracts from the pro- 
visional and complete specifications referred to. 

Nottingham, September 14, 1864. LinpDLEy, TAYLOR, AND Co. 

EXTRACTS. 
(From the Provisional Specification.) 

“ Also in combining with the previously described improvements one or 
more guide bars for traversing one or more threads, or their equivalents, 
on the upper side of the fabric or front of the needle, so that the needle 
steps over the thread or cord, and a plait or embroidery stitch is produced 
on the upper side of the fabric.” 

(From the Complete Specification.) : : 

“The apparatus shown in Fig. 3 may be used in combination with any 
apparatus for sewing to produce embroidery : one or more threads may be 
used. Also, by altering the timing of the machinery, that is, the proportion 
of the movements of the vibratory bar to the movements of the needle, the 
embroidery thread or threads may be thrown in at every second, third, 
fourth, or other stitch.” 
Tux ENGINEER can be had, by order, from any newsagent vn town or country, 

and at the various railway stations; or it can, if preferred, be supplied 

direct from the office on the following terms (paid in advance):— 
Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
THE ENGINEER is registered for transmission abroad. 
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BOILER EXPLOSIONS. 

A CONTEMPORARY, published in the interest of the 
colliery proprietors, makes itself uncomfortable on account 
of our recent suggestion that, whatever may be the general 
opinion of governmental interference in the abstract, a great 
deal more of it might be reasonably tolerated with the 
hope of checking the fearful annual loss of life in British 
mines. Itis a nice question between the legislator and 
the man of business, how far mankind ought to be protected 
against themselves. Those who, whether by accident, 
curiosity, or immediate interest, have glanced over the 
particulars of the long list of boiler explosions now 
regularly contained in each of our half-yearly volumes, 
must have been tempted to ask themselves whether it was 
not the duty of Government to interfere, by reasonable 
inspection and restriction, in such a broad field of danger 
as the employment of steam now presents. Every ex- 
plosion of a steam boiler, if not absolutely preventible, may, 
by the adoption of improved forms of boilers, be rendered 
at least harmless. Boiler explosions are now no longer 
traced to mysterious sources, It has been, and can again 
be, proved, as far as practical evidence can go, that neither 
electricity nor decomposed steam has the slighest relation 
to these disasters. ‘The physical phenomena of the high 
boiling point and the explosive ebullition of water deprived 
of air, does not appear to account for them, inasmuch as, so 
far as is known, no explosion has yet taken place of a 
boiler fed by distilled, and practically de-aérated water 
from a surface condenser. As for the spheroidal state, 
although it may be assumed by a small quantity of water 
it cannot be acquired by large masses of liquid, 
perhaps of several tons weight. What, too, is under- 
stood as “ overpressure,”—the gradual accumulation of 
pressure up to the calculable strength of a sound boiler,— 
is never reached in practice. Each and all of these explana- 
tions of boiler explosions have been investigated by the 
light of experiment and attested facts, and each is now 
acknowledged by the best authorities to be untenable. 
Years ago, in these columns, we urged that defective con- 
struction, and weakness brought about by neglect, were 
the inciting causes of all boiler explosions. We were 
careful to show that the mere fact of a defect, or of weak- 
ness, did not alone account for the phenomena of boiler 
explosions. We explained how the mere rupture of a 
boiler, although not in itself amounting to a violent explo- 
sion, might instantly lead to one, ‘Lhe final crash was 
produced by the percussion of the contents of the boiler, 
rising eruptively in consequence of the instant removal of 
pressure by the escape of free steam through a rupture 
already formed, and which, but for the presence of a com- 
a large volume of water in the boiler, might be 

armless, or nearly so, in itself. Perhaps no other expla- 
nation has been more misunderstood, and this, apparently, 
from its very directness and simplicity. The original 
explanation did not perhaps show with sufficient clearness 








the probable action of the liquid water in an explosion, 
but that this is carried along, in some form, with the dis- 
engaging steam, in the instant after the removal of the 
pressure under which the steam was generated, was 
pointed out by Mr. Schiele, in our number for November 
18th, 1859. Thus, if not previously complete, the ~ 
cussive or projectile theory was almost at once adopted by 
the then engineer to the Manchester Boiler Association, 
and by the author of the article Steam Engine in the En- 
cyclopedia Britannica. ‘The Astronomer Royal has repro- 
duced it, but in an imperfect, and indeed impracticable 
form, and it has finally received the sanction of Dr. Fair- 
bain himself, one of the highest authorities upon the sub- 


ject. ‘The projectile theory, as first explained in our 


columns, has been adopted, also, by nearly all our English 
technical contemporaries, and in every case with a suitable 
reference to its origin in our pages. 

Upon the projectile theory, if not, indeed, upon every 
other explanation of boiler explosions, these catastrophes 
are wholly preventible ; and the attention of many men 
of influence and power is being directed to the question 
whether they should not be prevented by law. No boiler 
in which all of the water is confined in very small water 
spaces can explode with conspicuously violent effects. 


| This fact was known and acted upon sixty years ago, and 


it has been often turned toaccount since. Stevens, Arthur 
Woolf, Jacob Perkins, James, Sir Charles Dance, Walter 
Hancock, Summers and Ogle, Dr. Alban, Mr. Dunn, Mr. 


Benson, and many others, have made and worked water | 
tube boilers with varying success. They have always been 


subject toa defect, which in many cases was fatal. Wherever 
ure water could not be had, they choked with scale. 
Vorse than this, in most of them the water was often 
driven away from the heating surfaces, and these were 
burnt in consequence. ‘The first of these defects, it is now 
found, is removed by edopting a series of small spherical 
boiling vessels, with smooth internal surfaces, or, simply, 
surfaces free from laps rivets, or other projections. ‘This 
form of vessel can be best made in cast iron, and, the | 
liability to scaling no longer existing, a comparatively 
small diameter, say Gin. 8in., or 10in. may be employed. 
With 8in. external, or"}in. internal diameter, the bursting | 
pressure is nearly three-fourths of a ton per square inch, or | 
six times greater than tiat of well made Lancashire boilers ; 
and even should a singe sphere break, although this never 
happens, only a very small quantity of water could be 
liberated in a given ‘ime, and the projectile action, to 
which the violence of boiler explosions appears to be 
chiefly due, would be almost completely arrested. Cast 
iron, too, is practicallyincorrodible, whereas wrought iron 
is readily subject to corrosion, and nothing is more common 
among factory boiler: than “ pitting,” “ furrowing,” and 
“thinning.” The renaining point, that of the perfect 
circulation of the waer, appears to have settled itself in | 
the case of spheres haiing free communication with each | 
other in several directbns. In water-tube and like boilers, 
the water has commony been allotted a particular channel, | 
from which the steam has speedily driven it out, to return | 
and be driven out agan, intermittently, as in the geysers | 
of Iceland. But, by ach a general connection of water 
spaces in all directions the water driven up from one point 
is instantly replaced ty more entering from others. ‘This, | 
at least, is the experieice on the great scale in Lancashire | 
and in the Midland (ounties, where cast-iron boilers are | 
being rapidly adopted with a view to increased durability | 
and economy as well s safety. 
The increasing fremency and fatality of boiler explo- | 
sions, while likely to provoke into action the legislating 
faculties of certain 0} the “ruling classes,” demand that | 
the employers of stean power should, in their own interest | 
and that of their wor!people, turn their attention to some | 
efficient substitute fe the large, and, to some extent, 
necessarily dangerous orms of boilers in common use. 


STHWCTURAL VALUE, | 

THERE undoubtedly exists a great abuse of the word | 
strength as applied t materials. How often do we hear | 
the words breaking stength used without any qualification | 
as to what kind of stength—whether that inert strength | 
that will only stand acarefully and gradually applied or 
static load, or the togh strength that extends or bends, 
but does not break under the exertion. ‘The popular | 
practical notion of stel is that it is brittle, and that good | 
wrought iron is soft, out it is seldom that a definition or | 
explanation is given f the brittleness or softness. 

In estimating the wlue for any given purpose of con- | 
structive materials, ye ought to at once leave behind the | 
loose ideas conveyed oy the use of the term “strength” | 
when used without jualification. Strength is of man 
kinds; the question s what kind of strength. There is | 
the strength that ressts abrasion—that of the diamond or | 
of hardened steel—bsed upon the very powerful molecular 
resistances to an interal inter-mobility of the particles. Then 
comes the kind of stragth called toughness, that, exerted by 
a tough slip of yey, made the old bow a formidable 
weapon, and render a steel watch or carriage spring a 
store-house of force. “hen, again, is the ductile or malleable 
kind of strength, tht permits a bar of wrought iron to be | 
drawn into wire, or » be hammered cold into a rivet head. 
All these are distinc! manifestations of different kinds of 
“strength” in quit: popular language—the “ strengths” 
of hardness, of toughess, and of ductility—and they are 
all more or less confanded with each other. But the hard 
diamond or piece ¢ steel is shivered by a blow that 
would merely indenta soft piece of iron or copper, while 
the brittle piece ofhard steel stands a twice or three 
times greater static ¢ gradually applied load than could be 
ultimately borne by he bar of ductileiron. The questions 
are, whether the fores that will be applied to our material 
are static or dynanc, as particular forms of molecular 
structure are betterfitted to withstand a static load than 
a dynamic load, andrice versa, through the inward power 
they possess of encantering a static or a dynamic load by 
means of their specil kinds of reactive resistances. ‘These 
external forces exerthemselves in two principal forms— 
tension and compresion—on the piece. A transverse or 
cross-bending strai is composed of a tensile and of a 
compressive strain ; orsional resistance is mainly a form of ! 








tension, while a shearing strain is so far similar to a tensile 
strain that both co-efficients of rupture are generally nearly 
equal in amount. ‘The tensile strength of materials has 
been more fully determined than any kind of strength. 
This has happened for various reasons, amongst which, 
no doubt, its more common occurrence in practice has not 
been the least. 

Neglecting the modulus of elasticity—the enormous 
amounts of which are disliked for practical purposes by 
engineers—there may be said to be four amounts to be con- 
sidered in estimating the value of any material of construc- 
tion:—1, The breaking load per square inch; 2, the 
limit of elasticity, or the co-efficient, giving the amount of 
the load that would cause a bar or beam to take a permanent 
set; 3, the amount of work done in stretching the 
| material to its elastic limit; 4, the amount of work done 
| in stretching the bar to rupturing point, or to a point close 

upon rupture. 
Undoubtedly the clearest way of representing all these 
valueseither separately or together is by meansol a diagram, 
| upon the same suincigle as the indicator diagram of a steam 
| engine, a plan first adopted by Poncelet, amongst many other 
ingenious methods of demonstration, combining, by means 
quite peculiar to himself, almost popular facility with the 
highest scientific accuracy. In experimenting with a bar 
of steel or iron, if we take the progressive elongations 
per foot as abscissde, and the loads per square inch as 
ordinates, a curve can be constructed, the area of which, 
measured up to the period when repeated applications of 
the same load begin to increase the permanent set, will 
give the work developed by the ualeenior forces in the bar 
up to its limit of elasticity. This is Poncelet’s resistance 
vive d’elasticite, or the living resistance of elasticity—an 





|elaboration of what Dr. Young termed resilience. The 


total area of the curve, measured up to the last elongation 
before rupture, gives the sum total of the work done by the 
molecular forces in the bar before rupture. An examina- 
of one of the curves of this kind in Morin’s “ Resistance des 
Materiaux,” or in Mr. Kirkaldy’s work on the tensile 
strength of iron and steel, will generally show the line up to 


| the limit of elasticity to be straight and not far from the 


vertical, as the elongations are very slight, and in propor- 
tion to the loads. Beyond the limit of elasticity the 
elongations increase much quicker than the loads, and get 
to be very great when the bar is close upon rupture. 


A consideration of the circumstances in which all, or 
almost all, structures, machines, and apparatus are placed, 
will show that the amount of breaking weight alone does 
not give any but a very deceptive qualification of the value 
of any material. A high breaking weight means that a more 
or less heavy load is required to bring the particles of the ma- 
terial out of cohesive range; and this means, taken alone, a 
difficulty more or lese great, in producing an internal 
motion of the molecules, ending in a rupture of the piece. 
This hardness will act in two ways. In the first place, it 


| will act internally by opposing, ab initio, any internal 


movement. Once internal motion is produced, there is 
naturally a greater or less diminution in the cross-sectional 
area of a bar—supposed to be strained by a tensile force. 
The power of thus yielding, we call elasticity in a material 
that resumes its pristine shape on the withdrawal of the 
foree ; and we call it ductility in a material that takes a 
permanent set easily and through a long range. 

And this ability to yield thus supposes that the parti- 
cles can easily glide one upon another, with an attendant 
diminution of sectional area against the stress. The elastic 
or ductile material, or a material with both qualities, is 
therefore at a double disadvantage as to ultimate breaking 
strength when compared with a hard substance. To 
take the ultimate breaking strength alone is futile, if only 
for these reasons, But there are others of still greater 


|importance. We do not think that there exists, in the 


whole range of mechanics, or of architecture, a single case 
in which a detail or structure is subjected to static loads 
alone. In the greater number of cases in practice con- 
structions have to withstand permanent loads, and have to 
withstand besides shocks of more or less intensity. Not to 
speak of the parts of engines, bridges, or machines, even 
the roof of a building must be designed to withstand the 
sudden load of a heavy blast of wind. Referring any 
given impulsive force to a falling weight, we may represent 
the work developed by the falling weight by the area of a 
right-angled triangle, the base of which gives the height 
of fall, while the height of the triangle represents the 
weight—the product of the weight into the height of fall. 
If the total area of the curve representing the latent mole- 
cular work in the bar be equal to, or rather more than, the 
area of the triangle giving the work done by the falling 
weight, then the bar will not be ruptured. If the area of 
the curve contained within the ordinate corresponding to 
the limit of elasticity be equal to the area of the triangle 
giving the work done by the falling weight, the bar will 
not take a permanent set. But a bar only possessing the 
quality of hardness, with no power of elongation, must 
have its latent work represented by a mere line. We thus 
see how useless and weak a material of this kind must be in 
resisting an impulsive force. It is probable that no material 
is, per se, and in the absence of internal strains, thus per- 
fectly inelastic, just as no material is perfectly elastic up 
to breaking point. A glass rod is elastic through a very 
short range; but the area of the curve representing its 
latent work is very small. The comparative hardness of 
glass allows it to stand a heavy load if gradually applied ; 
anda glass rod, 1 in. indiameter, hasabout the same ultimate 
breaking strength asa good Bowling bar lin. in diameter. We 
may, therefore, safely say that breaking weight, taken alone, 
does not give the structural value of any material. It is 
still accepted as the sole criterion of structural value by 
ignorant and unthinking men, but it has long been repu- 
diated by engineers in the true sense of the term, The 
briefest and most practical way of giving the value of a bar 
of iron, or of any other material, is to state its ultimate 
breaking weight per square inch, and its percentage of 
elongation per linear foot. 

But the expression of the work done in stretching the 
bar to rupture—its force vive de resistance—does not either, 
taken by itself, give thestructural value of the material. This 


ARID A Aa any at 





ae 


aos eee ee 


3 





Sg 





: 
* 
/ 








182 





THE ENGINEER. 


Sept. 16, 1864. 











will be at once evident when we remember that a very slight 
permanent set taken by a crank or a piston rod, or almost 
any other detail, renders it just as useless as if it were broken. 
A bent axle is just as bad as a broken axle. This is 
even the case with a wire rope, a chain, or a chain cable, 
in which any total increase of length is, per se, of no 
importance. A wire rope, made of annealed, and, there- 
fore, of too ductile iron, soon gets distorted—soon gets its 
strands out of place. Such ropes have been tried and found 
to wear away very quickly. A chain cable made of too 
ductile iron has been known to permanently elongate as 
much as 2ft. or 3ft. when submitted to the Admiralty test. 
This total elongation is of no importance by itself, but, 
apart from any molecular changes in the iron, the separate 
links are weakened by the distortion of shape produced by 
the elongation. Still more does this take place in a common 
chain, which is not provided with cross-stays like a chain 
cable. The links collapse, and the cross-bending strain at 
the two ends produces cracks at those parts. A structural 
distortion of this kind cannot take place in a drawbar, to 
which we may suppose that an inch or two more in length 
would make no structural difference. But every increase 
of permanent set is a step nearer ultimate rupture; the 
elongations increase at a rapid rate, and no longer in 
proportion to the loads, until at last rupture takes 
place. Every permanent elongation is thus liter- 
ally so much work taken out of the bar. Indeed, 
if the work done in producing rupture were alone 
accepted as the measure of the qualities of any 
muierial of construction, india-rubber would be much 
better than wrought iron for engineering purposes. An 
interesting paper, giving a comparison between steel and 
wrought iron, was read last year before the Société des 
Ingenieurs Civils de Irance, and it is printed in their 
Comptes dtendus. We dissent from several of its conclu- 
sious, but a certain experiment with a slip of india-rubber is 
a remarkably striking illustration. M. Briill took a slip 
of india-rubber of 2 millimetres cross section, and loaded 
it with successive weights till rupture took place, noting 
on each occasion the elongation of a determinate portion of 
the thread. ‘he thread broke under a load of 90 grammes 
per square millimetre, and after an elongation of 754 per 
cent. of its initial length M. Brull traced the curve of 
resistance, and by means of the results of the experiment 
he calculated the total area of the curve by Simpson’s 
formula. He “thus found that the living resistance of 
rupture of the india-rubber was 1°'76 kilogrammetres for 
one millimetre of section and for one metre of length.” 
Comparing this curve, then, with that resulting from Mr. 
Hodgkinson’s well-known experimenton a bar d(ft. long, he 
found that the area of the curve showing the work done by 
the india-rubber was about 40 per cent. more than the work 
done in rupturing the iron bar. He does not appear to have 
noted when the india-rubber first began to take a permanent 
set. India-rubberis thus “ stronger” than iron in resisting a 
shock ; but we do not make our locomotive crank axles of 
india-rubber. We have to consider the amounts of the 
stresses besides their kind, and the stiffness for ordinary 
work besides the powers of resistance to shocks. 

‘Lhe true measure of the structural value of iron or steel, 
or any other material, is to be found in the work done in 
stretching it to its clastic limit; and it is unfortunate that 
this is just the point that so many experimenters have 
neglected. ‘This was overseen in the elaborate experiments 
for the U.S. Government made by Major Wade, and he 
indeed experimented with a machine in which sufficiently 
long pieces could not be placed in order to notice the limit 
of clasticity. The well-known small testing machine at 
Woolwich is a copy of the American machine with all its 
defects, and the experiments made by Mr. W. H. Barlow 
by means of this machine on steel, inserted in our number 
for January 3rd, 1862, are defective for this reason. The 
same is the case with the invaluable experiments of Mr, 
Kirkaldy. In fact, we do not think that as many as six 
experiments in England, on wrought iron bars alone, 
have been made with a careful view to the deter- 
mination of the true limit of elasticity. Of course 
the limit—elasticity alone—like the mere co-efficient of 
rupture—only gives the value of the bar or beam under a 
static load. In almost every case we must take into 
account the amount of work it will require to approach the 
limit of elasticity—the distance passed over by the molecular 
forces in their opposition to those extraneous. It is thus 
that we see the Aeeh value of average steel, which some- 
times possesses a limit of elasticity more than three times 
that of iron. On the other hand, the area of the curve 
representing the work done in elongating a bar of good 
wrought iron up to rupture is almost twice as great as 
the curve for steel. Steel will thus stand a greater effort 
before bending, but it will break sooner than wrought iron. 
Jron will bend sooner, but will absorb more work in ulti- 
mately breaking it. Wrought iron would thus appar to be 
better fitted for powerful shocks. There are, however, 
several other considerations which we intend to take into 
account on an early opportunity. 


WHEEL AND SLEDGE BRAKES. 


From the time that wheel carriages were first invented 
it was found needful to resort to means for preventing them 
from running down hill when not required so to do. When 
ascending a hill of any length, and it is desirable to rest the 
horses, it may, with some inconvenience, be accomplished 
by turning the carriage with the axles partially length- 
long to the ascent, and so also in descending. <A cultivated 
cart horse knows how to turn this principle to account 
when drawing his load up-hill. Making one wheel a pivot 
he rolls the other round it, from left to right, and right to 
left, alternately, thus practically reducing the load to one- 
half, and doubling the time. He knows practically, though 
he cannot express it by any formula of whinnying, that in- 
crease of power is loss of speed, and vice versa, as he gains 
2-horse power by doubling the time. 

To brake is to check speed or passage, which nature 
does sometimes by a furze brake or a cane brake, and by 
converse a brake in a hedge stops the continuity of the 
hedge, though it allows the passenger to pass. The earliest 
brakes in wheel carriages were blocks placed externally to 





the wheels on the road, to prevent the revolution, as a stone, 
or where hills were incessant, as in the county of Kent, a 
small roller held by a chain, and ae the road be- 
hind the wheel in such mode that the wheel could rest on 
it. This was a brake to prevent rolling backwards while 
ascending. To prevent rolling forwards, or going down 
hill, a rope attached to one of the spokes made the wheel 
skid on the surface, or the same thing was accomplished 
with more power by passing a pole through both wheels 
from side toside. Or the pole applied to the ground in 
front of the wheels and held by a rope would produce a 
similar effect. But the injury to the spokes and the grind- 
ing of the tire on the road soon led to the use of the shoe or 
sledge, or skid, applied beneath the wheel, which saved the 
wheel from damage, and confined the wear to the skid, 
which might be renewed when worn cut. But to remove 
this skid required the vehicle to be backed off it, and this 
with a very heavy vehicle was sometimes a difficulty, but, 
nevertheless the skid brake is the contrivance which has 
prevailed most in road vehicles up to the present time. 

On the early tramways there was a brake carriage, called 
the convoy, a term apparently derived from the French 
con and vote or “ with-way,” meaning literally a “ protector” 
on the road, just as vessels of war were sent out to protect 
fleets of merchantmen. But when the convoy or brake 
was overpowered, it was customary to put a piece of timber 
between the wheels, to prevent the wagons from “ running 
amain,” or by main force. But all these rude devices were 
abandoned when speed travelling became a practice on 
railways. The hanging brakes, composed of blocks of 
wood, pressed against the wheels by screw or lever, 
and easily applied without risk at full speed, and as easily 
taken off, were resorted to. This simple mode is still re- 
tained in the wagon brake, or bell-crauk lever, one end 
being long and weighted, and the other short and armed 
with a wood block to press against the wheel by the weight 
ot the long lever, suspended by a aook when required to 
be out of use. ‘The hanging brakes, on the contrary, re- 
mained out of use by their own gravity till pressed against 
the wheels by screw or lever action. 

‘lhe disadvantage of this system was soon found out by 
the grinding of flat places on the wheels tires, and the 
very obvious plan of pressing on the rail instead of the 
wheel was suggested by many persms familiar with road 
practice, but it was reserved for Lorl Cochrane, who was a 
dabbler in all kinds of imperfect schemes, both chemical and 
mechanical, to patent it. ‘Those who are old enough, re- 
member his turning the Greenwich esrriages upside down to 
keep a low centre of gravity, but nay not have seen his 
brake, which was a lever attachec to the side of the 
carriage, vibrating on a pin, witi the long end of the 
lever upwards, and the lower +nd downwards, and 
a block to press on the rail ad lift the carriages 
off, had power enough been aplied; but as_ the 
power was not more than that of a man rowing a 
boat, no harm, and very little good was done. He pub- 
lished a very remarkable sheet of dagrams, with a two- 
wheeled engine, and a train of carriages strongly resembling 
a row of labourers’ cottages, each beng a single body, with 
a door in the middle, and a window at cach side. The 
springs were formed of some eighty hicknesses of blanket, 
or woollen cloth, piled one on the other, and interposed 
between the body and frame. It is not upon record that 
his lordship realised a large fortune by his plans, but it is 
upon record that the Greenwich Conpany did not increase 
their dividends by the process. 

The hanging brakes were originalh applied to first-class 
carriages, as being the heaviest, bu’ first-class passengers 
demurred to it, and so they were aiplied to second-class, 
and they also went on complaining. In truth, brakes upon 
carriages are a considerable nuisanceas usualiy applied to 
both sets of wheels. One wheel puls the brake—and the 
carriage—downward, the other fores the brake and the 
carriage upwards, with an intolerale noise and jar, till 
the wheel is set fast, and skids on tle rail, and this is one 
reason why a guard always considex that brake the best, 
and, in short, the chief test of its qulity to be that which 
will set the wheel fast most rapidly,though everyone tells 
us that the best effect is produced vhen the wheel is not 
skidded—i.e., the mechanical men—ut not so the passen- 
gers who claim to have a voice in it. 

To avoid the nuisance to the pasengers, a brake was 
planned on the Grand Junction lie called the sliding 
brake. The wheels were formed nto a frame by two 
strong iron bars, attached to the axle-boxes, and the 
brake blocks were attached to slides noving forwards and 
backwards on the bars in a horizonta line. In this mode 
the action of the springs was not intrfered with, as there 
were no hangers connecting the bakes to the carriage 
frame, and the screw machinery whia put them in action 
at the end of the carriage produced ery little unpleasant 
effect. But the noise was not lessend, though the jar was 
intercepted, at the time of putting th brakes on, and the 
rattle was considerable at all times, irfact increased. 

The still prevailing dislike to a nuiance gave rise to the 
brake-van proper, which was first pplied at the back of 
the train, and then duplicated betveen the tender and 
train, when it was found that hezily-loaded with pig 
iron, the weight was insufficient to sop along train. So 
for a considerable period the brakes were confined to the 
tender and two brake-vans. But ten excursion trains 
were invented, and the brake powr being insufficient, 
the engineers of the Board of ‘Irad took the alarm, and 
once more the brakes were restored > the carriages, as it 

began to be perceived that the brab power needed to be 
in proportion to the weight and mmentum of the train. 
Attention began to be turned to the aestion of continuous 
brakes. Mr. Newall produced a sytem to insure rapid 
action by coiling up a powerful sprig in the break-van, 
which drew back the blocks from thewheels of a number 
of carriages, and when required the sri: g was discharged 
by a trigger, which put the brake bleks on to the wheels. 
Mr. Fay produced another system bt coupling the brake 
rods of several carriages together. Cho objection to the 
spring was that it was simply an ccumulator of hand 
power given out from the guard’s bdy, and which accu- 
mulation he had to put in action s soon as the train 





stopped, with a greater expenditure of muscle, and just at 
the time he was needed to attend to platform duties. The 
objection to Mr. Fay’s plan was the torsion of the rods, 
which also tasked the guard’s strength. Another objec- 
tion to these brakes was, the varying length of the train by 
the action of the spring buffers. 

To modify this difficulty, a system by Mr. Chambers 
was applied on the North London line, displaying consider- 
able ingenuity. The central chain which worked the 
brakes was made to pass round pulleys on radial links, 
attached to each carriage, and coupled together. As the 
carriages approached each other by the compression of the 
buffer springs, the radial links approached to a vertical 
position, as they receded they approached to a horizontal 
position, and in either case the length of the chain as 
regarded the two carriages and the action on the brakes, 
remained the same. 

Still in all these cases the number of carriages to which 
the brakes could be applied was limited by the physical 
force of the guard, whether applied advantageously or dis« 
advantageously. The guard has, in all cases, quite enough 
to do in attending to his look-out and his passengers, and 
if he has brake-work to do it should be only of the lightest 
kind, and the number of brakes should only be limited by 
the number of wheels, while the power should be ample to 
= and not limited by the muscular force of the 
suard. 

With a clear perception of these two facts, a Manchester 
manufacturer, Mr. Blair, devised a plan for applying a 
steam brake by direct action from a steam cylinder fixed 
under the foot-plate of the engine. ‘The piston had a 
baffer-head on it, and each carriage had a solid central rod 
working through it, with a buffer-head at each end of the 
rod. ‘lo these rods were attached cross bars, carrying the 
buffer-blocks at a convenient distance from the wheels. 
Steam being passed into the cylinder, all the central 
buffer-heads in the train were forced backwards to bring 
the blocks in contact with the wheel. This was right in 
principle, for all the blocks would have acted without jar- 
ring, the movement of the wheels being downwards. But 
the action depended on a proper fulcrum to each carriage, 
that is to say, the draw-rods and connection, and an 
unvarying length between the carriages as regards exten- 
sion, z.e., although the buffers might be allowed to act in 
shortening the train, spring traction must necessarily be 
dispensed with, the stroke of the piston would require to 
be equal to the total length of coupling movement at its 
fullest extent. 

To get rid of this difficulty, another plan was tried on 
the Shrewsbury and Hereford line. A flexible steam pipe, 
with connecting joints, was passed under the whole train. 
It was a very ingenious arrangement. At the centre of 
each carriage frame was fixed a kind of steam chest, some 
eight inches in diameter and three inches deep, with a 
piston working downward, attached to a lever, which put 
the brakes on as it descended, and took them off as it rose ; 
the steam being furnished by the engine boiler. The diffi- 
culty was thus got over, as regarded the lengthening and 
shortening cf the train, and brakes could be applied to 
every carriage; but the number of steam-tight joints 
required, and the condensation of the steam, presented a 
very serious obstacle to success. Possibly a specific train, 
never requiring to be uncoupled, might have answered 
better ; but as we witnessed it, the whole thing was uncer- 
tain. The steam blew at the couplings and at the pistons, 
which required continual patching ; and the consumption of 
steam was not small. 

Were the railroads yet to make, it might be possible to 
dispense with train brakes altogether, by making gravity 
absorb the momentum—especially on lines of specitic trains 
and traffic. There are through trains and stopping trains. 
The ordinary lines might serve for the former, and for the 
latter between stations ; but the stations should be provided 
with sidings, and those sidings should form an elevation, 
with ascents and descents of one in thirty to fifty, with a 
level between them. In this mode the momentum might 
be checked without brakes, and the train could get very 
rapidly into speed at starting from the station. One 
objection would be the points and crossings; but that 
would not be insuperable, supposing the brake power of 
the engine to be sufficient on the level. 

The steam brakes, worked by the driver, have, no doubt, 
yet to be applied ; for the driver is the person who knows 
when they should be applied, and can himself do it far 
more rapidly than he can give the order to the guard, and 
get it executed b signal ; and, moreover, steam is far more 
rapid than mechanism worked by hand. But the next 
question is, how to make the momentum serve as the 
retarding power, without depending on the limited strength 
of the driver. 

This is effected by Mr. William Adams, on the North 
London, who uses a system devised by Mr. Clark. A pair 
of wheels, about 2ft. in diameter, connected by an axle, is 
suspended one pair at each end of the brake-van by 
hangers, and in the middle of the axle there is a drum, round 
which there is a strong chain, which is connected to brake 
levers of every carriage in the train. By a wheel and 
pinion, with as little exertion as a child might use, and 
very rapidly, the guard brings the suspended wheels, which 
are heavy dises of cast iron, in contact with the running 
wheels of the brake-van, and they then become friction 
wheels, winding up the chain on the drum, and tightening 
it throughout the train till it puts all the brakes in contact, 
when the disc wheels cease their winding action by slip- 
ping against the running wheels, and by this process, 
though the dise wheels may be worn by the action irregu- 
larly, the wear on the running wheels is not damaging, 
as it is analogous to turning in a lathe over the surface, 
and thus the whole of the wheels are retarded but not 
skidded. Weights on the chain at the middle of each 
carriage unwind the chain automatically when the opera- 
tion is over, and keep the blocks out of contact. The 
chain is sufficiently strong to be beyond the chance of 
breakage. By thissystem the whole train may be brought 
up very rapidly and effectually, and whatever be the 
number of carriages, they may be retarded as easily as a 
few, inasmuch as the friction is increased in proportion to 
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the momentum, and so far as affects the engine, the longer 
the train the greater is the power over it. ya long train 
an engine may be stopped in full steam without turning off, 
very rapidly indeed. There is no doubt an advantage in 
these trains that there is a very short play of the buffers, 
arranged intentionally to shorten the trains, and utilise the 
platforms more effectually for so large a number of passen- 
gers as are constantly carried. ‘There is no other existing 
system of brakes that produces so rapid and effective retar- 
dation as this, and without damage tothe wheels. The 
brake blocks are suspended by hangers, and india-rubber is 
used to prevent vibration. e 
But this system relates only to the principle of applying 
the brakes by momentum, not to the brakes themselves. 
Whether the brakes should act on the wheels only, or on 
the rails, or on wheels and rails together, is a question not 
by any means scttled. Leaving out of the question the 
pivotied handspikes of Lord Cochrane, the next sledge 
brake was that of Mr. Lee—a tripping shoe, made to hitch 
under the wheel. This was not tried; but one of a 
similar kind, by Mr. Handley, was tried on the Eastern 
Counties, and, being found very convenient, was applied to 
use on some tenders. Mr. Lee claimed it as his, and 
brought an action against Handley, which was finally 
arbitrated by Sir William Cubitt, and decided in favour of 
Lee, who, however, took nothing by his motion, as it was 
found that the sadden jump of the shoe beneath the wheel 
was apt to throw it off the rails, and there were no means 
of applying it gradually. The next plan was really a 
sleige brake, aud not a short shoe. It was by Mr. W. 
Bridges Adams, and was on the principle of a double 
parallel ruler, te, a pair of bars, one fixed to the axle 








boxes, and a second bur, formed with a flange of tire 
binders, made to descend on to the rails, covering the 
whole length of rail between the wheels, the descent being 
caused by diagonal levers. One of them was ordered for a 
line far north, and applied to a wagon. 


It appeared to act | 


| 


very well when tried, but the superintendent of the line | 
expre-sing some doubts about it, Mr. Adams refused to | 


have it delivered to a distant line, with a prejudice at the 
outset. This brake was not intended to touch the wheels ; 
but it was never used beyond the trials, 

When the atmospheric system proved a failure on the 


South Devon, and bogie engines were absolutely necessary | 


for the sharp curves, sledge brakes were applied by Mr. 


| 


| 





Good between the coupled driving wheels of the engines. | 


They occupied nearly the whole space between the wheels, 
but had no flanges, and the mode of arrangement with toggle 
joints appears to have been very unsteady. We believe it 
has been discontinued, probably from the looseness of the 
joints, and it was not adapted to run equally well both 
ways. 

Another system of sledge brakes was brought from 
France, and shown by a very badly made model at the Ex- 
hibition of 1862. The principle was right enough when in 
use, but to put it in use needed an enormous power, equiva- 
lent, in fact, to lifting the whole load upon the wheels, and 
the gear for lifting it was very inefficient. The framing 
of the carriage was carried down to within four inches of 
the rails, the wheels projecting that much below it. 
When required to retard, the carriage was lowered on to 
the rails, or the wheels drawn up by a crank movement, 
and the carriage became a sledge. But the arrangement 
for spring movement in the sledge form did not appear to 
be provided for, and the shaking would be considerable. 

There is no doubt that the true principle is to apply 
brakes rubbing both aga‘nst rails and wheels, by gradual 
movement, with an arrangement to increase or diminish the 
pressure against either, and the best mode of using it is by 
steam pressure. Ifan elongating sledge descending on the 
rail be placed length-long against the wheels there will be 
no jar, and the rubbing surface will be sufficient in amount, 
while the material of the blocks might be cast iron instead 
of wood. ‘There will be no chance of the wheels mounting 
on the brakes, and there will be no grinding of the tyres, 
and the sledges may be provided with flanges. The steam 
pressure can be made to supply the place of springs, to 
make the sledges slide without jarring. 
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1594. Beysamin NiconL, Regent-street, London, “‘ Improvements in the 
manufacture and ornamentation of garments and other articles composed 
of textile or other fabrics or materials, also in the machinery or appa- 
ratus em vloyed for these purposes,”—Petition recorded 24th June, 1864. 

1762, WinutamM Cary, Manchester, ‘* Certain improvements in mechanism 
or apparatus for forging carriage springs.”—Petition recorded 14th July, 

64. 


1839. RicHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ A new process 
for treating hemp, flax, and the waste therefrom, in order to substitute 
such matters fur cotton.” — A communication from La Société Joaquin 
Arimon Passarell and Company, Barcelona, Spain.—Petition recorded 
23rd July 1-64. 

1869. AND»EW ALEXANDER, Millwall, Middlesex, ‘‘ Improvements in firing 
or discharging and exploding m ssiles under water, and in constructing 
such missiles, ’"—Petition recorded 27th July, 1864. 

1936. WILLIAM PROCKTER, Southgate-street, Launceston, Cornwall, ‘ Im- 
provements in portable stoves,”"—Prtition recorded 3rd August, 1864. 

1996. RicuarD Downes Epwarbs, Bishopsgate-street Within, London, “ A 
new or improved method of cleansing and treating cotton seed.” 

1998 AvGuUsTUS Bryant CHILDS, New Oxford-street, London, ‘ An 
improved clipper mowing maciuine.”"—A communication from Richard 
Lamb Allen, New York, U.S. 

2000. JamrS MiLBanx, Chelmsford, Essex, ‘‘ Improvements in hot water 
appa/atus for heating conservatories and other buildings or apartments.” 

2002. Perun | ANG, Tuilerie-street, Hackney-road, “ An improved kuife for 
cutting (he clauips of boots and shoes."—Petitwns recorded llth August, 
1:64. 

2008. GrorGe HAsettixe Southampton-buildings, Chancery-lane, London, 
“jmprovements in churns.”—A communication from Thomas Arnoid 
Jeb Buffalo, New Youk, US 

£010. GrorGe Davies, Serle-st:cet, Lincoln’s-inn, London, “ Improvements 

sew) mach es."—A communication from Abraham Hart, Phila- 
delphia, Pert vania, U.S. 

2012. Matrusw Baow ‘ew Mills, Derby, “ Improver ts in apparatus 

rund cleat-ing woven fabrics, articles of clothing and 

stances, Which ap,aratus is also appcavle for * milling’ 


ih 


yarns 








2013. nkER Linpsay, New Haven, Connecticut, U.S., “ Improve- 
ments 1D locks tor fire-arms.” 

2014 Mito teck, New Haven, Connecticut, U.S., ‘‘ An improvement in the 
manufacture of patc.ed bails for fire-arms.”"—Pelitions recorded 12th 
August, lsd. 

2016. Henny CuoARLES TUCKER, Hailsham, Sussex, ‘‘ Improvements in 


chimney pieces.” 
2018. Epovarp Anparigs, Schaerbeek, near Brussels, Belgium, “ Improve- 


ments in means or apparatus for purifying every kind of water and 
rendering it drinkable, and for rendering sea water fresh and drinkable.” 

2022. Joun Hoveart, Paisley, ‘Improvements in presses for pressing cotton 
and other substances.” 

2024. WILLIAM Hixkes Cox, Brockwell House, Dulwich, Surrey, “‘ Improve- 
ments in guns.” 

2026. Rosert Tuompson MONTEITH, St. Malo, France, ‘‘ Improvements in 
preserving eggs.” —Petitions recorded 13th August, 1864. 

2030. RicHARD ARCHIBALD BROoMAN, Fleet-street, London, “* An improved 
aerostatic machine.” — A communication from Charles Edmond 
Francois Couturier, Paris. 

2031. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in the manufacture of cast steel.”—A communication from Frangois 
Marie Emilie Martin and Pierre Martin, Paris, 

2032, Sipnry CoLLins and CHARLES CoLLins, Broad-street, Lambeth, Surrey, 
“An improved method of producing silk floss, adapted for being woven 
and spun into articles of use.” 

2034. WinttAM HoguL, CurisTopHeR BRAKELL, and WitLiAM GUNTHER, 
Oldham, Lancashire, ‘‘ Improvements in machinery for opening, cleaning, 
and ginning cotton.”—Partly a communication from Albert Westfield, 
Smyrna, Asia Minor.—Petitions recorded \5th August, 1864 

2037. Witu1aM Dove, Ripponden, near Halifax, Yorkshire, *‘ Improvements 
in applying water marks in paper.” 

2038. WILLIAM MiLuieaN, Bradford, Yorkshire, “ An apparatus for commu- 
nicating motion from one railway carriage to another, in a train appli- 
cable for signalling between passengers, guard, and driver, fastening 
and unfastening the carriage doors, working the brakes, and other pur- 
poses.” 

2040. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in sewing machinery.”—A communication from Walter Bennett, New 
York, U.S.—Petitions recorded 16th August, 1864 

2042. GroncGk Hopeson, Wickliffe, Cleckheaton, Yorkshire, ‘* Improve- 
ments in hand drilling apparatus, adaptable also as a vice, and for lifting 
purposes.” 

2043, PETER ARMAND LECOMTE DE FoNnTAINEMOREAU, South-street, Finsbury, 
London, ‘* Certain improvements in the process of preserving animal 
and vegetable alimentary substances.”—A communication from Monsieur 
Frangois Xavier Escofet, Paris. 

2044. WintiAM Dauziet, Deptford, Kent, “ Improved apparatus for regu- 
lating the pressure and supply of gases or elastic fluids.” 

2046. Grorerk CoLEs, Gresham-street, West, London, JAMES ARCHIBALD 
Jaques and Joun Americus FANsHAWE, Tottenham, Micdlesex, ** Im- 
provements in the manufacture of tubular and hollow articles."--Petit'ons 
recorded \7th August, 1>64. 

2038. THOMAS WILSON, Birmingham, ‘‘ Improvements in bresch-loading 
fire-arms, and in converting breech-loading into muzzle-loading fire- 


2049. Wituiam CLARK, Chancery-lane, London, “ Improvements in appa- 
ratus for transmitting moulon and power from one part of a railway 
train to another, for the purpose of efferting communication between 
the passengers and guard, or otherwise, and for operating the 
brakes.”—A communication from Adrien Cabarrus, Boulevart St. Martin, 
Paris. 

2052. CuartEs Corron, La Valette Grouvilie, Jersey, ‘‘ Improvements in 
railway carriages, to facilitate the communication of passengers from 
carriage to carriage of a railway train.” 

2053. Wituiam Tuomas, Coventry, Warwicl, ‘‘ Improvements in effecting 
communication between passengers and guard or other person in charge 
of railway trains.” 

2054. Ferpinaypo Swirt, Manchester-street London, “ Improvements in 
the construction of axles and uxle-boxes.”"—Petilions recorded 18th August, 
1864. 

2056. Joun GRANTHAM, King’s Arms-yard, Coleman-street, London, “ Im- 
provements in apparatus connected with machinery used in manufac- 
turing compressed fuel.” 

2057. Eric Hugo ,WALpENSTROM, Manchest, ‘‘ Certain improvements in 
machinery or apparatus to be employed inthe manufacture of metallic 
nuts,” 

2058. CHARLES EDMUND ALBRECHT, Portsdowi-road, Maida-hill, Middlesex, 
‘“‘Improvements in apparatus for the adnission, exclusion, and regula- 
tion of gas supplied to dwelling-houses andother structures.” 

2060. Henry Parkes, Birmingham, ‘‘ Improements in the manufacture of 
colours for dyeing, printing, and other use.” 

2061. FREDERICK Gkorek UNpbERHAY, Crwford-passage, Clerkenwell, 
Middlesex, and Rosert Heywortu, jun., Faulkner-street, Manchester, 
** Improvements in apparatus used to rgulate the supply of water to 
water-closets, wash-hand basins, and urinas,” 

2063. JuLius TuomsEN, Copenhagen, Denman, ‘‘ Improvements in batteries 
for generating electricity, and in apparate for converting the quantity 
thereof into intensity.” — Petitions recordedl9th August, 1864. 

2064. GrorGE Daviks, Serle-street, Lincoln’s-an, London, ** Improvements 
in submarine shells or torpedoes, and inapparatus for operating the 
same.”—A communication from Donald dcKay, East Boston, Massa- 
chusetts, U.S. 

2065. Joun Garrop Wuirs, Bayham-street, Iiddlesex, ‘‘ New or improved 
mechanical arrangements for propelling shps or vessels.” 

2066. JAMES HARTSHORN, Mansfield-road, Nottingham, and Wi.uiam 
Repeats, Nottingham, ‘Improvements 1 means or apparatus for the 
manufacture of fabric in lace machinery.”—Petitions recorded 20th August, 
1864. 

2068. Franz Feicutincer, Montague-plae, Islington, London, “An 
improved method of preventing damp, insets, and vermin from entering 
dwelling houses, walls, and other erectionor buildings.” 

2071. CuarLes WriguTMAN Harrison, Machester, “Improvements in 
looms for weaving.” 

2072. Francis TAYLOR, Romsey, Hants, *‘ Iyprovements in apparatus for 
receiving, drying, and deodorising human ecrement.”— Petitions recorded 
22nd August, 1864. 

2074. Brick WILKINSON Barwick and WiLLimM Harrisy, Keighly, York, 
** Improvements in spinning machinery.” 

2077. RoweRtT MACLEAN Buack, Glasgow, Lnarkshire, N.B., ‘‘ Improve- 
ments in wrenches or screw keys.” 

2678. Tuomas HENRY CLEVELAND, Leicester, ‘ Improvements in means or 
apparatus for signalling between passenges and guards or other persons 
in charge of railway trains.” 

2080. RicHARD ARCHIBALD BROOMAN, Fleet-seet, London, ‘‘ Improvements 
in machinery for winding, unwinding, ar paying out telegraph cables, 
applicable also to winding and unwindir cords, ropes, and wires.”—A 
communication from Arthur Nicolas Gecges Bigaut, Paris, Elie Gabriel 
de Fornier de Carles de Pradines, Lorient, nd Adolphe Sureau, Quimper, 
France.—Petitions recorded 23rd August, 154, 

2089. WILLIAM SPENCE, Quality-court, Chancry-lane, London, ‘‘ Improve- 
ments in apparatus for raising and dischaging water.”—A communica- 
tion from Thomas Login, Sealkote, India, 

2087. Huan Greaves, Abingdon-street, Westinster, ‘‘ An improved appa- 
ratus for landing sengers and mercandise, which apparatus is 
applicable also to other purposes,” 

2089. Epwarb TayLor, Bellhouse, Mancheste and WILLIAM Jomn DoRNING, 
Manchester, ‘‘ Certain improvements in stp cocks, taps, or valves to be 
employed in connection with hydraulic pups and presses.” 

2092. Ricuakb PILKINGTON, West Ham, Esa, “‘ An improvement in gas 
burners.” 

2093. HERMANN LOEWENTHAL KoLzewsky, Ridarp Hart, and Joun Fraser 
CaLpER, Dundee, Forfarshire, N.B., ‘‘ Imrovements in the preparation 
of jute and other fibrous substances.” 

2094. JAMES MaTruEws, Domo-place, Victoriroad, Kensington, Middlesex, 
** Improved apparatus for retarding and stpping trains on railways,” 
2095. RICHARD BgarD, jun., Panonia Works, Cpham, and WALTER Downtxe, 
Lachmere, Battersea, Surrey, ‘‘Improvernts in the manufacture of 
artificial leather, and in colouring, dyeing or finishing the same, which 
latter improvements are also applicable tohe colouring or dyeing of the 

ordinary leather cloth.” —Petitions recorde 24th August, 1864. 

2096. Tuomas James Hiveuks, Albany-stree! London, “ Improvements in 
coating and sheathing the bottoms of shipsr other vessels.” 

2097. HARROLD Potter, Manchester, “ Imprvements in bleaching fibrous 
substances,” 

2098. WituiaM Corz, New Basford, near Noingham, ‘‘ Improvements in 
bobbin carriages used in lace machinery.” 

2100. RicHARD ARCHIRALD BxrooMAN, Fleettreet, London, ‘‘ Improved 
apparatus for lighting and for firing charg: in mines and other blasting 
operations.”—A communication from Alphese Dumas, Privas, France. 

2102. Georg Hatuen CoTraM and HEwky icuakp Cottam, St. Pancras 
ironworks, Old St. Pancras-road, Middlese ‘‘ Improvements in machi- 
nery employed in transferring railway carages from one line of rails to 
another, and in apparatus used for liftin and adjusting rails to rail- 
ways.” 

2103. ANN Newrtox, Packington-street, Islinton, London, “ An improved 
apparatus for rec.iving or holding clothes, ‘uaments, or other arucles.” 
—Fetitions recorded 25th August, 1804. 

2104. KicHaRD HILL, Birmingham, “ lmproveents in the manufacture of 
iron and stee).” 

2106. Henry Hataaway, Old Kent-road, andViLLiamM Topp, Manor-street, 
Old Kent-road, Surrey, ‘*‘ihe applcatio of a wew material for the 
manuiacture of paper, cardboard, miilbod, papier mache, and other 
similar substances,” 

2107. Maxks Leopo.D MuLLER, Coleman-strt, London, ‘* Improvements 
in wate.es.” 

2109 WiLLiaM ALLEN, Cheadle, and Wittm Jouxson, Newton Moor, 
Cheshire, “An improved method of coving certain descriptions of 
rollers empl.y:d in apparatus for preparg, spinning, and doubling 
cottun and other fibrous substances,” 











2111. Henry Jackson, Pentonville, London, ** Impr ts in hinery 
for tentering or stretching and drying fabrics.” 

2112. RichagD MARSHALL, Wandsworth Surrey, “Improvements in carriage 
windows.”—Petitions recorded 26th August, 1864. 

2114. Epmunp Caveat and Tuomas Epweston, Walton-le-Dale, Lancashire, 
“ Improvements in parts of hinery or app employed in pre- 
paring, spynning, and doubling fibrous materials, and in the apparatus 
for manufacturing the said parts.” 

2115. James Niven, Glasgow, Lanarkshire, N.B., “‘ Improvements in grave 
monuments ” 

2117. Evizanetu Joun, Nottingham, “ Improvements in the construction 
of bedsteads,”—/etitions recorded 27th August, 1864. 

= * AMES CAMPBRLL, Founder’s-court, London, *‘ Improvements in floating 





2119. Josera CneeTHaM, Oldham, Lancashire, “ Improvements in self- 
acting mules for spinning cotton and other fibrous materials.” 

2120. WittiaM Rowpen, Whitstable, Kent, “ Improvements in reefing and 
furling sails.” 

2121. FReDERICK WILLIAM ARMITAGE, Barnsley, Yorkshire, “ Improvements 
in machivery for cutting or working coal or other minerals.” 

2122. Richakp WHkgLER Thomas, Pall Mal), London, ** Improvements in 
tents and apparatus employed in taking photographic pictures.” 

2123. RiciiaARD ARCHIBALD Baooman, Fleet-street, London, *‘ Improvements 
in signalling apparatus, specially applicable to sigualling on board ship.” 
—A communication from John Blackie, Washington, U.S. 

2124. RICHARD ARCHIBALD Brooman, Ficet street, London, ** A new thread, 
and the manufacture therefrom of fabrics and ornaments particularly 
applicable to bonnets, caps, and hats.”"—A communication from Jeau 
Gaspard Placide Meyer, Paris. 

2125. RICUARD ARCHIBALD BRroomaN, Fleet-street, London, “ Improvements 
in hair pins."—A communication from Joseph Charles Howells, New 
York, U.S.— Petitions recorded 29th August, 1814. 

2126. Joun Longs, West Bromwich, Staffordshire, “ Improvements in 
coating iron with steel.” 

212, Joun Suanks, Renfrewshire, N.B., ‘‘ Improvements in water closets,” 
2131. HeNkY Henson HENSON, Parliament street, Westminster, ** Improve- 
ments in sheathing or protecting ships, vessels, aud other structures.” 
2133. CHARLES WEIGHMAN HARRISON, Manchester, * Improvements in looms 

for weaving,” 

2134. Groxck Witson, Doncaster, Yorkshire, “ Improved means of com- 
municating between passengers and between pa-sengers aud guards, on 
railways.""—Petitions recorded 30th August, 1864 

2135. ALFRED Epwakp Prince, Hammersmith, Middlesex, “ Improvements 
in troughs, racks, and enclosures for cattle, sheep, and pigs.” 

2138. WILLIAM CakTER STaFrorD Pgacy, Manchester, “ Improvements in 
apparatus for washing, scrubbing, or cleansing buildings, shop fronts, 
windows, carriages, watering gardens, plants, and for other similar pur- 
poses.” 

2139. Jean BartisTs ANDREUX and EvGEng CouLon, Boulevart Sébastopol, 
Varis, *‘ Luwprovements in the application of a combination of steam and 
air as a motive power to ships and vessels of all descriptions,” 

2140. ALEXANDRE Feurx Fontaing, Boulevart Sébastopol, Paris, * An 
improved disconnecting apparatus, by means of which machinery can be 
promptly stopped in case of accident.” 

2141. Sin JOHN Macneitt, Cockspur-street, London, “ Improvements in 
railway signals.” 

2142. George Furness, Great George-street, Westminster, and Lewis 
GroreGe Moorg, Erith, Kent, ** lmprovements in caissons employed in 
co structing embankments and other walls, piers, breakwaters, and other 
like structures.” — Petitions recorded 31st August, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

2295. Henry CONSTANTINE JENNINGS, Great Tower-street, London.—Dated 
14th September, 1861. 

2241. Jossru HouLanp, Manchester, and Grorek OxeLL, Ashton-under- 
Lyne, Manchester.—Dated 7th September, 1861. 

2253. RICHARD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion.— Dated 9th September, 1861. 

2325. Witutam Cory, jun., Coal Exchange, London.—Dated 18th Septem- 
ber, 1861, 

2385. James Corrritt, Studley, Warwickshire.—Dated 24th September, 
1861. 

2265. CHARLES Greaves, Old Ford, Bow, Middlesex.—Dated 12th Septem- 
ber, 1861. 

2285. GEORGE Dixon, Wood-street, London.—Dated 14th September, 1861, 





Patents on which the Stamp Duty of £100 has been Paid. 


2350. Epwarp LAVENDER, Aston-street, Limehouse, Middlesex.— Dated 9th 
September, 1857. 

2363. WittiaM Crorrs, Lenton-terrace, Park-side, Nottingham.—Dated 
10th September, 1857. 

2391. Gerp JacoB Bernsen, Christian-street, St. George's in the East.— 
Dated 15th September, 1857. 

2518. Epwin Tuompson, Phonix Foundry, and WiLL1aM Josrrn NicHoLsoNn 
Queen-street, York.—Dated 30th September, 1857, 

2467. JAMES MILLS, Manchester.—Dated 11th September, 1857. 

2371. Cuarurs Luneiey, Deptford-green, Dockyard.—Dated 11th Septem- 
ber 1857. 

2382. WILLIAM JENKINS, Miles Platting, near Manchester.—Dated 14th 
September, 1857. 





Notices to Proceed. 


1080. Joun Litre, Adelphi-terrace, Strand, London, ‘‘ Improved pavement 
for streets, roads, thoroughfares, foot-paths, passages, stairs, and other 
ways, also for platforms, coverings, roofs, or other parts of buildings and 
other erections.” — Petition recorded 29th April, 1864. 

1092. Freperick Lxisz, New Coventry-street, Leicester-square, London, 
“Improvements in the manufacture of syrups.” —A communication from 
Jean Jacques Grosheinz and Auguste Sheurer, Longelbach, near Colmar, 
Haut Rhin.—Petition recorded 30th April, 1864. 

1113. Perer Warp, Cloud’s-hill-villas, St. George's, Bristol, ‘‘ Improve- 
ments in lubricating compounds.” 

1114. Epwin Henry Newsy, Leicester, ‘* Imp ements in the fact 
of iron and steel.”~A communication from Anthony Leonard Fleury, 
New York, U.S.—Petitions recorded 8rd May, 1864. 

1120. Joun McDowk.L, Liverpool, “‘ Improvements applicable to drags and 
other wheeled carriages.” 

1124. Joun Porrer, Manchester, “A new if 1 or position for 
artificial stone, and for certain machinery or apparatus to be used in 
mixing and applying the said composition.” 

1126. WituiAM THomMas HEn.ey, St. John-street-road, London, ‘‘ Improve- 
ments in telegraph wires and cables, and in apparatus used in their 
manufacture, parts of which improvements are applicable to other useful 
purposes,” —Petitions recorded 4th May, 1864. 

1136. Epwarp Branes, Argyli-street, London, and Conrad WILLIAM 
Finzeu, Bristol, “‘ Improvements in sugar boiling.” 

1187. RicHARD ARCHIBALD BRoomMAN, Fleet-street, London, “ Improvements 
in’ wheels.” — A communication from Jean Mare Frainet, Marseilles, 
France. 

1188. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in the means of and apparatus for generating heat."—A communication 
from Albert Borsig, Edward Freudenthal, and Alexander Daelen, Berlin, 
Prussia. 

1139. Groner Hasr.tine, Southampton. buildings, Chancery-lane, London, 
“Improvements in steam engines.”"—A communication from James 
Atkins Woodbury, Boston, Massachusetts, U.S. 

1140. WiiitamM Simpson, Calais, France, ** Imp ts in the f 
ture of laces and fabrics in twist lace machines.” 

1141. Isaac Jurrerson, Joseri JEFFERSON, CORNELIUS JEFFERSON, 
Lazakus Jerrerson, and Morpgcal JEFFERSON, Bradford, “ Improve- 
ments in railway brake apparatus.”—/etitions recorded 5th May, 1804. 

1145. Joun Henry Pooik, Trench Iron Company, and Josera Asrsury, 
Hadley, near Wellington, Salop, *‘ Improvements in puddiing furnaces,” 

1146. Georex Hopeson, Bradford, and ALEXANDER HeNNAH Maatin, Butter- 
shaw Mills, Bradford, Yorkshire, ‘‘ Improvements in means or apparatus 
employed when giving motion to rotary shuttle boxes of looms.” 

1147. James TURNBULL, Port Glasgow, Refrewshire, N.B., ‘‘ Improvements 
relating to the masting of ships.” 

1148. WittiaM Hirst, Halifax, Yorkshire, ‘‘ Improvements in machinery 
to be employed in the manufacture of paper or linen spool tubes, which 
machinery is also applicable for the manufacture of cartridge casey.” 

1150. CuakLes PaTrick Stewart and James GaesnaM, Atlus Works, Man- 
chester, “ Improvements in machinery for winding yarn or thread on to 
bobbins, spools, or other similar surfaces.” 

1152. ALFRED Swonneu,, Lothian-road, Camberwell New-road, Surrey, 

* Improvements in the construction of scarfs.” 

1153. Joun TomMLinson, Nottingham, “ Improvements in applying motive 
power in the traction of omnibusses or other vehicies traveling upon 
highways or roads, the same being also applicable to ploughs or ovher 
agricultural implements working upon land or roads.” 

1154 FRANCOIS MawTIN, Acton, Middlesex, “ Improvements in anchors.” — 
Petitions recorded 6th Way, 1864. 

1156 Joun Henny Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for economising the consumption of gas.”"—A communica- 
tion from Ernest Jourdan, Paris. 

1162. Joserpa KicuakD ABBuTT, Birmingham, “Improvements in gaseliers, 























2110. EpmuNd Hunt, Serle-street, London, “ npr ts in hinery 
for planing wood.”—A communication fm Theodor Andreas Prale, 





Hamburg. 





liers, and other siiding pendant lamps,” 
1163. WitL1aAM PoweLL, Birmingham, “ An improvement or improvements 
in breech-loading fire-arms.” 
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1165. Epwin Heywoop, Hill House, Halifax, Yorkshire, ‘‘ Improvements 
in means for holding fabrics in stretching and finishing apparatus, which 
— are also applicable to otherwise holding fabrics dis- 

nded.” 


te 

1166. Henry Woopwarp, Euston-road, London, ‘‘ Improvements in appa- 
ratus for carburetting gas.”—Petitions recorded 7th May, 1864. 

1169. Joun Fre.pine Empsoy, Birmingham, ‘‘ A new or improved material 
to be used for roofing or covering buildings and other structures, and for 
such other purposes as the same is or may be applicable to.” 

1171. Joun Wuiteuead, sen., JouN WHITEHEAD, jun.,, DAVID WHITEHEAD, 
and Henry Wuirenxad, Leicester, ‘‘ Improvements in the manufacture 
of hooped skirts.” 

1173. Francis Hersert WENHAM, Union-road, Clapham, Surrey, “ Im- 
provements in motive power engines worked by explosive mixtures of 
as or vapour.” 

1176. Grorok PuLsyorp and GeoreGz WALKLAND, St. Pierre les Calais, 
France, ** Improvements in means or apparatus employed in the manu- 
facture of lace by lace machinery, which improvements are also applicable 
in the manufacture of other weavings.”—Petitions recorded 9th May, 


1864. 

1185. Morgan Moreans, Brendon-hills, Somerset, ‘Improvements in 
blast furnaces.” — Petition recorded 10th May, 1864. 

1193. WiLLtAM WEiLD, Manchester, * Impr ts in the casting of ingots 
from metal prepared by Bessemer’s process.” 

1195. ALEXANDER ALLISON, Sloane-street, Chelsea, and JAMES HALLIWELL, 
Queen-street-place, London, ‘ Improvements in atmospheric railways.” — 
Petitions recorded 11th May, 1864. 

1228, ALFRED FryER, Manchester, ‘‘ Improvements in treating animal 
charcoal in the process of revivification, and in apparatus employed 
therein.”—Petition recorded 14th May, 1864. 

1233. WituiAM Epwarb Newton, Chancery-lane, London, ‘‘ Improvements 
in mules for spinning.”—A ication from Pierre Adolphe Schlum- 
berger, Guebwiller, Haut Rhin, France. 

1234, WILLIAM Keip, Adelaide-road, Haverstock-hill, Middlesex, ‘* Im- 
provements in apparatus used for testing the insulation of electric tele- 
graph wires or conductors,”—Petitions recorded 16th May, 1864. 

1244. Georox Hunter, Maenturog, Merionethshire, ** Improvements in appa- 
ratus for cutting marble, stone, slate, and coal.”— Petition recorded 17 th 
May, 1864. 

1270. Joseri Freeman, Epwarp Grace Freeman, and Cartes Henry 
Freeman, Bridge-road, Battersea, Surrey, *‘ Improvements in treating 
oil and spirit varnishes, and also drying oils and turpentine, in order to 
bleach and otherwise improve the same.”"— Petition recorded 19th May, 
1864. 

1871. EpwarpD Myers, Milbank-row, Westminster, Middlesex, ‘‘ Improve- 
ments in the construction of rotary pumps.”—Petition recorded 2nd June, 
1864. 

1401. James Napier, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
separating certain metals and metallic substances from ores and other 
matters.”— Petition recorded 6th June, 1864. 

1699. GeorGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
*‘Tmprovements in piston heads and their packing.”—A communication 
from Henry Denison Dunbar, John Wesley Labaree, Hartland, Vermont, 
and Hamilton Ela Towle, New York, U.8.—Petition recorded 8th July, 
1864, 

1762. WitutaM Cary, Manchester, ‘‘ Certain improvements in mechanism 
or apparatus for forging carriage springs.”—Petition recorded 14th July, 
1864. 

1789. ANDREW Barciay, Kilmarnock, Ayrshire, N.B, ‘ Improvements in 
the manufacture of pig iron, and in the machinery or apparatus employed 
therein.” 

1790. Squire Wurrencrst, Derby, “ Machinery employed in doing certain 
work relating to bobbins and carriages used in bobbin net or twist lace 
machines, and performing with it operations which have hitherto been 
effected solely by hand labour.”— Petitions recorded 16th July, 1864. 

1938. Matruzw AvGustTUs SouL, Leadenhal!-street, London, ‘ In-prove- 
ments in fastenings for railway rails, applicable wh: lly orin part to other 
purposes.”—A communication from John Gregory, Lisbon, Portugal. 

1047. Francis TuoRNTON, Grosvenor-street, Camberwell, Surrey, ‘** Im- 
provements in presses for pressing and packing cotton, wool, silk, hay, 
straw, and similar substances.”—/'etitions recorded 4th August, 1864. 

1966. Grorex Avoaust’s NowkLLt, Nuneaton, Warwickshire, ** Improve- 
ments in apparatus for pumping water and other fluids.” 

1968. Mark RunkeL, Regent-street, London, ‘* An improved automatical 
regulator tor marine steam engines.”—Petilion recorded 8th August, 1864. 

2057. Eric HuGo Wa .penstrom, Manchester, ** Certain improvements in 
machinery or apparatus to be employed in the manufacture of metallic 
*nuts.’""—Petitvon recorded 19th August, 1864. 

2064. GrorGe Davixs, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in submarine shells or torpedoes and in apparatus for operating the same.” 
—A communication from Donald McKay, East Boston, Massachusetts, 
U.S. —Petition recorded 20th August, 1864. 

2089, Epwarkp TAYLOR BELLUOUSE and WILLIAM JOHN DoRNING, Manchester, 
“ Certain improvements in stop-cocks, taps, or valves to be employed in 
connection with hydraulic pumps and presses.” 

2002. RicHarp PiLkineton, West Ham, Essex, ‘* An improvement in gas 
burners.”—Petilions recorded 24th August, 1864, 

2109. WiLtiAM ALLEN, Cheadle, and WiLLiamM Jonnson, Newton Moor, 
Cheshire, ** An improved method of covering certain descriptions of 
rolkrs employed in apparatus for preparing, spinning, and doubling 
cotton and other fibrous substances,”"—Petition recorded 26th August, 
1864, 

2113. Groror Hasettine, Southampton-buildings, Chancery-lane, London, 
‘Improvements in mechanism employed in the manufacture of boots and 
shoes.”—A communication from Gordon McKay, Boston, Massachusetts, 
U.S.—Petitionrecorded 27th August, 1864. 

2121. FREDERICK WILLIAM ARMITAGE, Barnsley, Yorkshire, ‘Improvements 
in machinery for cutting or working coal or other minerals."— Petition re- 
corded 29th August, 1864. 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 


List of Specifications published during the week ending 
10th September, 1864. 
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313. B. Lupron, E. HartLgy, and S. and J. WHITTAKER, Burnley, Lanca- 

shire, ‘‘ Steam engines.” —Dated 6th February, 1864. 
This invention is designed to cause the piston and piston rod to partake 
of a movement truly parallel to the axis of the length of the cylinder, with- 
out the use of the vatias motion or guides hitherto used for the purpose. 
The inventors are aware that this object has been attained without the use 
of the aforesaid guides, but in effecting the object a trunk was employed in 
connection with the pump, and the engine was thereby converted into what 
is termed a trunk engine. These improvements consist in the employment 
and use of a pump, or an auxiliary cylinder in connection with the steam 
cylinder, and in such a position that the piston (in the pump and cylinder) 
may be connected together by a piston rod, the connecting rod being 
coupled to the said piston rod at a point between the pump and the steam 
cylinder, the arms of the connecting rod passing at each side of the pump 
or auxiliary cylinder, by which arrangement a parallel movement of the two 
pistons is insured, and the trunk hitherto employed is dispensed with.— 
Not proceeded with. 


324. J. T. OAKLEY, Grange-road, Bermondsry, “‘ Vertical steam boilers or 
generators, and the furnaces therefor.”—Dated 6th February, 1864. 

The object of this invention is to obtain a large amount of heating sur- 
face in steam boilers or generators, without a complication of parts and 
unequal wear of the boiler, and also to render repairing thereof easy, and, 
further, to additionally expand the steam in the steam chest by superheat- 
ing, which can be done without injury to the boiler. As regards the im- 
provements in the furnaces of vertical steam boilers or generators, they 
consist, first, in a simple mode of hinging the bars to the furnace, whereby 
they may be readily got at to clear out clinkers with but little Joss of steam, 
and also for drawing and lighting the fire. The following are examples of 
the means by which these improvements may be effected. First, as regards 
the improvements in vertical steam boilers or generators, they consist in 
forming the same of four cylinders or cases of different sizes, connected in 
the following way :—The two smaller cylinders or cases form an inner 
annular water space, and are connected together at the bottom by a cir- 
cular plate or ring, and within the smallest cylinder or case, and at the 
bottom thereof, the patentee connects the furnace bars, which are made to 
rise within the cylinders or case about three inches. Another and third 
cylinder is connected to the top of the second cylinder or case aforesaid by 
a circular plate, and this third cylinder is about two-thirds of the length of 
the two other cylinders or cases, thus forming an annular airspace, extend- 
ing to within about one-third or thereabouts of the other two cylinders or 
cases aforesaid. To form the flue between these cylinders or cases, there 
are a number of short straight pipes, screwed at one end, and connected by 
a ring at the other end, the said pipes being fixed near the top ; or, for 
greater convenience for repairing same (and where elbows are used as well 
as short pipes), the said pipes may be screwed at each end, and screwed 
into the before-mentioned cylinders or cases. Another and fourth cylinder 
is connected by rivetting to the bottom of the third cylinder aforesaid, and 
the upper end of this fourth cylinder is made to form the steam chest and 
part water space, and the lower part of the said cylinder forms another 
annular water space. Just « little below the water-mark of the boiler 
there is rivetted a ring of angie iron to receive a chest, and outside of this a 
shield of brickwork or other material surrounding the steam chest, and 
outside of this shield another cylinder or case of iron or brick is placed, 
forming an outer annular ait space or divided air spaces continued to the 
top, where the heat is reduc:d to a temperature that will not injure the 
boiler, but is sufficient to siperheat or additionally expand the steam. 
The top of the boiler consists of a conical plate. 


Crass 2.—TRANSPORT. 


Including Railways and Hant, Road-Making, Steam. Vessels, Ma- 
chinery and Fittings, Sating Vessels, Boats, Carriages, Carts, Har- 
ness, dc. 

239. J. Henson, Parliamen-street, Westminster, “* Construction of railway 

goods’ wagons.” —Dated Bth January, 1864. 

In performing this inventon, the whole length of the sides and roofs of 
the wagons are to be mace so as to roll back in or upon grooves or 
quadrauts, or upon rollers «r racks, or by any other means, by which the 
said sides may be made to lit or be run up and down in sliding or folding 
form. ‘The sides of the wagm are to be made of sheet or corrugated iron, 
or of metal, wood, and othe substances in combination. The object of 
this mode of construction is :o afford the facility for loading or unloading 
goods the whole length of th: wagon, both sides of which may be open, and 
opened and closed simultanously with the whole or a less portion of the 
roof. The roof is formed bythe sides thus constructed being carried up so 
as to meet or overlap the cettre.—Not proceeded with. 

236. E. W. James. Brunlly, ‘ardiganshire, “ Raising sinking or submerged 

ships.” —Dated 28th January, 1864, 

Incarrying out this inventdn the patentee employs a number of cases, each 
of which has an opening thragh which water may enter when it is required 
to sink the same to the subrerged vessel or body to be raised out of the 
water, having at the one em, or near the one end thereof, a flexible or other 
tube, which flexible or otheitube can be led out of the water, or to any 
given station or positi were p tic apparatus can be conveniently 
placed, or air supply, or bugant gas or vapour obtained, ‘and so that the 
same may be forced or be le into the cylinders or tubes first-mentioned, the 
air coming in behind or on ae side of a piston or circular plate, at the front 
or other side of which the wter has entered by the water opening therein 
provided. Stays or perforaed annular plates or wheel-like frames can be 
connected by chains, cords, o such like appliances to the piston, so as to move 
with it, whereby, upon the :r entering and pressing forward the piston, thus 
expelling the water and fillig the first-mentioned cylinder or tube with air, 
buoyant gas, or vapour, collase will be prevented, and by the filling of the said 
cylinder with air, buoyant gs, or vapour, the same will be rendered buoyant, 
and will, if sufficient buoyat power be applied, raise with it any submerged 
vessel or body to which it my be attached by chains or other means. 

237. J. Roverrs, Hunslet, ceds, “ Railay and road wheels, &c."—Dated 

28th January, 1864. 

The patentee claims the se of wooden hoops and packings applied to 
railway and road wheels, dnms, and pulleys, the construction of wrought 
iron pulleys without packin; also naves or bosses and arms, constructed as 
described. 

308. R. A. Brooman, Fleettreet, London, “ Brakes for railway and other 

wheels."—A communicatn.—Dated 5th February, 1864. 

This invention cannot be escribed without reference to the drawings. 
310. Sin J. S. Livi, Pa Mall, London, “ Propulsion by atmospheric 

" pressure.”—Dated 5th Ibruary, 1864. 

This invention consists ithe construction of tunnels or covered ways of 
a trianguler or other conveient form, on the base of which the patentee 

proposes to propel goods ¢ passengers by means of pistons of the same 

| a attached to carriagesr trains, and by the removal of the air on one 











10d. : 122, 4d.; 123, Is. ; 124, Sd. 3 125, 4d. 5 126, 4d. ; 127, 10d. ; 128, 1s. ; 
129, 4d. ; 130, Gd.; 181, 4d. 

e*.« Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tur ENGINEER, at the office of her Majesty's Commissioners 0° Patents, 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, ond Water 
Mills, Gearing, Boilers, Fittings, §c. 
247. W. E. Mavpk, Liverpool,‘ Improvements applicable to steam engines.” 
—A communication.— Dated 29th January, 1564. 

This invention consists in using a valve che-t for a slide valve, and in 
regulating the speed of the engine by connecting the stem of the valve, by 
means of a slotted lever, to the eccentric rod and governor, so that an 
increase of speed of the engine will produce a less movement of the valve 
and an increased expansive use of steam, by which arrangement of valve 
much of the usual friction of a slile valve, and waste of steam in passing 
from the valve to the cylinder, is saved. Also in an improved eccentric 
yoke, by which steam is admitted equaily at both ends of the cylinder. 
264. E. Myers, Millbank-row, Westminster, and H. D. Guoae, Pall Mall, 

London, * Rotary pumps.” — Dated 30th January, 1964. 

This invention has tor its object improvements in the construction and 
arrangement of retary pumps, for raising aud forcing water or other fluids 
to a height or distance, and for exhausting or withdrawing air or gases ; 
and the invention relates to improvements in the construction of such ro- 
tary pumps as are described in the specification of a patent granted to the said 
F. Myers and to H, Forbes, dated 11th August, 1863, No. 1975 ; and also to 
the arrangement of rotary pumps described in the provisional specification 
for which a patent is now being applied for by the pre-ent inventors, dated 
December 16th, 1863, No. 3180. The present improvements consist in 
arranging and constructing the case or chamber in which the two rotating 
toothed drums or wheels, described in the specification before referred to, 
revulve. This case or chamber is so formed that the inner surfaces of its 
sides and ends can be adjusted or regulated when required, so as to fit as 
close to or be as far from the ends or sides, and the apices of the teeth on 
the drums, as may be necessary to obtain the result desired ; aad, further, 
the position of the axes of the toothed drums is also capable of adjustment 

when 'y, for the wear of the teeth on the drums, or 





to F te, 
for other purposes, ot proceeded with. 


side of such piston by any :eans heretofore in use for that purpose, and by 
| atmospheric pressure on thother side of the pistons. He also proposes to 
| propel carriages on the exrior of tunnels by a rectangular or other con- 

venient shape, of such capzity as to afford ample room for the free admis- 
| sion of air to the back of th piston. 

328. N. McHarrir, Glacgo, ** Cast wheels.” — Dated Sth February, 1864. 
| This invention is applicele in the manufacture of wheels made of cast 
| hematite iron, and consist in casting the ring and the spokes or radial 
arms of a wheel in one j2ce or casting, the inner ends of the spokes or 
radial arms being, by pref‘ence, left entirely separate and unconnected, 
and then, the casting havig been annealed, in casting a boss or nave of 
any suitable cast metal on» the inner ends of the spokes or radial arms. 
335. J. C. B. Saut, Birmpham, “ Protecting iron ships and vessels from 

corrosion.” —Dated 9th ebruary, 1864. 

This invention consists i coating the iron plates of which the ship or 
vessel is built with glass opnamel, and after the ship or vessel has been 
built, or partially built, r the said plates have been rivetted together, 
coating the rivet heads andjunctions of the plates with glass or enamel, so 
as to form a continuous ating or covering of glass or enamel on the 
exterior, or both on the ewrior and interior, of the ship or vessel. 

343. F. W. Wern, Crewe, eeshire, “* Manufacture of railway rails.”"—Dated 
| 9th February, 1864. 

For the purposes of th invention the patentee makes a pile of old 
| double-headed rails, laid bad to head, and in layers one above the other, 
generally, but not invariay, arranging the pile with two rails in its width 
and three layers high, th heads of the rails in one layer coming in the 
hollows or spaces intermeate of the heads of the rails in the atjacent layer 
or layers. One of the railin the central layer is divided or broken in haif 
longitudinally, and one h¢ is placed on each side of the other rail in the 
layer. At the topand bcom of the pile a tolerably level surface is pro- 
duced by laying puddle b's into the hollows or spaces intermediate of the 
heads of the rails, and thepile is completed with top and bottom slabs of 
Bessemer or other cast ste. These cast steel slabs he rolls with ridges or 
projections at intervals o;their inner surfaces, togproject and overlap the 
heads of the rails in the ber above or below theslab. He employs these 
ridges in order to avoid straight weld between the steel and the body of 
the pile ; also because therojections, being thinner than the slab, are more 
easily heated to a weldingemperature, so that, by the use of them, a good 
weld is more easily made. 

351. M. C. De CasTERASINIBALDI, Greenwich,‘ Coating with copper, brass, 
or other metals the surnces of ships and other structures of iron and steel.” 

— Dated 10th Februa, 1864. 

For the purposes of .is invention the ship or other structure to be 
covered is placed on a gdiron or in other position where it can be kept 
perfectly dry. The surf# to be coated is then cleaned free from scale or 
other impurities, and theopper, brass, or other covering metal is applied 
and held to the surface toe coated, and by the application of heat is fused 
thereon. For the cleanir the patentee prefers to employ some mechanical 








means such as scraping or rubbing, and for this purpose he pri poses 
employ rollers covered with emery or other cubstance of a tthe nomen 
The rollers are to work in a movable frame, which can be adjusted to the 
— < any aed 4 the = or other —— The roller spindle or shaft 
is connec! y suitable gearing, or by means of stra) 
a portable or other steam engine. sd eee 
252. = a ont Shoemaker-row, London, “ Deadening the noise produced 
iy engines and carriages in passing along railway bridges and vi ” 
—Dated 10th February, 1864 d 4 . deta 
The First part of this invention consists in fitting what the inventor 
terms an absorbing or deadening mattress to the under side of bridges and 
arches. About one foot, more or less, under the bridge or crown of the arch 
he places upon proper supports one or more thicknesses of felt kamptulicon 
or cloth; or he employs a metal or wood floor, and fills up the space 
between it and the under side of the bridge or top of the arch with tan 
sawdust, or other like sound absorbing material. The invention also con. 
sists in cutting slots, say about a foot long, more or less, in the rails 
(which are to be used on bridges and viaducts), and in filling the slots with 
valcanised caoutchouc, gutta-percha, lead, or other soft metal. He causes 
the top of the filling to spread out at each side ; and he also places vul- 
canised india-rubber, gutta-percha, or other like material upon the sleepers 
and under the chairs. He prefers that these filled rails shall be laid on the 
bridges and arches so that the filling in one rail shall, as it were, break 
bond with filling in the other rail of the pair. The invention also consists 
in the employment on railway bridges and viaducts of troughs at the sides 
of and rising above the rails, filled with water or other liquid in order that 
the wheels may run in water. 





-_-— 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 


303. J. C. Dickinson, Blackburn, Lancashire, “Drying cylinders of 
machinery or apparatus employed Jor sizing and drying yarn.’’—Dated 
6th February, 1864. 

This invention has for its object a means or method of staying or 
strengthening the ends of drying cylinders, preventing vibration, and 
obtaining a truc rotation for the said cylinders, which the patentee effects 
as follows :—In constructing drying cylinders according to this invention he 
employs a hollow cast iron shaft or pipe ofthe length of the drying cylinder 
required, and provided at each end with a flange of suitable diameter; to 
the outer face of each flange the plate forming each end of the cylinder is 
secured by bolts or other means ; suitable buckets and pipes for the dis- 
charge of the condensed steam are arranged, and the case or shell of the 
cylinder is fixed to the outer edges of the end plates as usual. By the use 
of the above-mentioned hollow shaft or pipe, and the flanges thereon, he 
obtains great strength of cylinder, a freedom from warping or bending of 
the plates forming the ends of the cylinder (by the pressure of steam), and a 
perfectly true axis around which the cylinder rotates, thus securing the 
full advantage of the use of anti-friction rollers, 


336. J. Smitu, Bradford, Yorkshire, “‘ Apparatus for combing cotton 
dc."—Dated 9th February, 1864. ath a d » Sas, 
This invention relates to machinery for which letters patent were granted 
to the present patentee, dated 7th February, 1859, No. 346, and the pre- 
sent improvements consist, First, in forming or constructing the threads 
or grooves of the screws or cams employed to impel the combs forward in 
the line of travel in such variable pitch or form that each comb, when 
raised into the fibres, and also into contact with the said cams or screws, 
will remain stationary, or not move forward, until the next succeeding 
comb has been raised into the fibres, and also entered the grooves of the 
cams or screws close to the former comb. Secondly, in the application of 
tumblers or inclined slide frames; also levers and fallers or carriers, which 
carry or cause the combs, after the separation of the fibres, to travel up 
the inclined frames in succession, and then to drop or be delivered direct 
into line at the end of the preceding comb, and thereby prevent the 
beards or points of the combed fibres projecting from each comb, from 
coming into contact with each other again, the tumblers or slide frames 
being hinged, to allow the carriers to return to the proper position to 
receive the next comb. Thirdly, in arranging the straps or carrying belts, 
which receive the slivers of fibre as they are taken from the combs, so as 
to conduct the several slivers all to one point or place on the machine, 
where they are joined together and drawn off into one sliver by a series 
of crdinary drawing rollers. Fourthly, in the employment of a series of 
knives or plates of metal, or other suitable material, instead of dabbing 
brushes, for pressing the fibres into the teeth of the combs. Or, inverted 
combs may be employed and arranged in such manner as to press the fibres 
into the teeth, and travel with the working combs during a certain part of 
their travel, then to be raised off and conducted in a separate line or route 
until they are again brought into position for pressing the fibrous sub- 
stances into the teeth of the working combs. 


350. W. CARNELLY, Manchester, ‘‘ Manufacture of looped and cut pile fa- 
brics.”’—Dated 10th February, 1864. 

This invention relates to the manufacture or weaving of that description 
of looped and cut pile fabrics wherein the weft is caused to float over the 
warp to form the loops, which loops have hitherto been composed entirely 
of silk or costly material, although, in some instances, the ‘‘ back ” or 
foundation, in which the loops are secured, has been made of cotton or 
inferior material. The invention consists in the use of one portion 
of yarn (say half), composed of silk, and the remaining portion of cotton, 
or other fibrous material inferior to silk, for making the aforesaid loop, or 
to form the pile when cut. This is to be effected bv the use of two 
shuttles, one to contain cotton and the other silk, so that an equal (or, if 
preferred, an unequal) amount of both may be floated over the warp, 
to form the loops, the cotton weft being also woven with the cotton warp, 
to form the ** back,” but the silk being contined to the surfac2.—Not pro- 
ceedid with. 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, §c. 
314. T. Eccurs, Edenjfield, Lancashire, ‘* Windmiills.”—Dated 6th February, 
1864. 


This invention consists in placing any convenient number of sails around 
a circular frame or wheel, so that the sails may move on centres or pivots 
in such a way that they shall have their flat or greatest sides against the 
wind until they have moved over nearly half a circle, when they are turned 
by acting upon an inclined plane, passing round the circular wheel, so as 
to cut the wind by acting against it with the edge of each sail for nearly 
the other half of the circle, when they are again changed by the action 
of acatch, to full sail towards the wind. ‘The face of the wheel carry- 
A the sails may be horizontal, vertical, or inclined.—Not proceeded 
with. 

327. D. Pipgkon and W. MANWARING, Banbury, ‘‘ Reaping and mowing 
machines.” —Dated 8th February, 1864. 

The First part of this invention refers to an improved mode of forming 
and delivering the sheaf in machines in which the crop is collected by 
means of a rake or reel, actuated by manual labour or machinery.fand is 
thrown upon a platform or other receptacle at the back of the cutting 
apparatus, to be thence discharged by the manual action of the attendant, 
technically called a ‘“‘raker.” Now, this improvement consists in applying 
tu a part of the platform or receptacle, and on that side thereof nearest to 
the standing crop, a traversing tipping or tilting apparatus, by which that 
portion of the cut crop lying on such part of the said platform or recep- 
tacle shall be removed laterally towards the “raker,” and placed among 
the cut crop lying on the remaining part of such platform or receptacle, 
which remaining part may either be fixed and stationary, or capable of 
tipping or tilting, from which remaining part of the platform or receptacle 
the crop may then be discharged by the attendant in a compact sheaf. The 
Second part of the invention relates to a mode of obtaining an alteration 
in the speed of the cutting apparatus in reaping and mowing machines, 
and consists in placing one or more of the wheels, from which the motion 
of the cutting apparatus is derived, on an eccentric shaft or shafts, 
or equivalent contrivance, so that the distance between the centres 
of such wheels and the centres of the wheels or pinions into which 
they gear may be increased or diminished, and, consequently, the 
size of the driven wheels or pinions varied at pleasure. The Third 
part of the invention relates to mowing machines in which the cut- 
ting apparatus consists of a revolving cutter acting against a fixed blade, 
and cousists in making such fixed blade with raised or turned up edges 
both at the back and front sides thereof, so that, when the raised edge 
is worn down on one side, the fixed blade may be reversed, and the 
other raised edge brought into contact with the revolving cutter.—ol pro- 
ceeded with. 

234. T.S. Cressey, Burton-on-Trent, “ Apparatus for screening barley and 
other grain.” —Dated 9th February, 1864. 

In thrashing barley and other corn some portion of the grains are 
broken, by which such grains are injured, particularly for the purpose of 
malting, and this invention is directed to the separation of the broken 
grains trom the whole or unbroken grains. For these purposes perforated 
screens are employed, by preference, made of perforated sheet metal, In 
combination with parallel p!ates or surfaces, so arranged as to prevent the 
grains from assuming an upright position as they pass over the perforated 
plates and under the other plates or surfaces used therewith. Two perfo- 
rated plates are, by preference, used in constructing a screen, which are 
set parallel to, and at a distance apart from, each other, somewhat less 
than the length of the whole or unbroken grains. The perforated plates 








have di pieces them, and are thereby adjusted to the proper 
distance from each other, and they are also so adjusted lengthwise that the 








Serr. 16, 1864. 


THE ENGINEER. 




















rforated plate do not come directly under the holes of 
—— oo agg e perforations in the plate are of a size to admit of the 
e of the unbroken grains through them, when they assume a some- 
what upright ition, but are not large enough to allow the grains to 
through them when they come longitudinally across the holes. Over 
the upper of the two perforated plates which form a screen there is a plate 
or surface, between which and the upper perforated plate the grains are 
fed from a hopper or otherwise, and this plate or surface is at such a dis- 
tance from the upper perforated plate that the whole or sound grains 
cannot stand on end between them. Below the perforated lower plate 
there is an unperforated plate, or it may be a finer sieve or perfo) ated sur- 
face, on to which the grains which have passed through the perforated 
plates fall. A screen thus formed, when in use, is inclined so that the 
grain, svop'ied from a hopper as above stated, will descend from the upper 
to the ower end, and the screen is shaken to and fro in a direction trans- 
versey of its length. The whole or unbroken and full size grains which 
have not descended to the lowest plate are delivered at the lower end of the 
green, While the broken and other grains which have passed through on 
to the lowest plate descend and pass into one, two, or more similar screens 
in succession, by which any sound and whole grains which may have passed 
through the first screen will be separated from the broken grains, 


Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 

296. T. Epwarps, Hanley, Stagfordshire, ‘* Saddles for suppo:ting articles 
of earthenware and china during the process of firing in glazing kilns or 
ovens.” —Dated 4th February, 1864. . 

This invention consists in constructing saddles with more than one 
bearing surface (two will usually be found sufficient), for supporting articles 
of the kind above named. Convenient forms in clay are obtained in lengths 
by shaping flat rails with raised edges at each side thereof, or by forming 
pieces with flat bottoms and concave upper surfaces, such concave upper 
surfaces describing the are of a smaller circle than that of the articles to be 
supported thereon, so that the two terminating edges shall bear the articles 
placed thereon.—Noz proceeded with, 

339. J. Toussaint, Camden-town, London, ** Manufacture of cement and 
artificial stone.”— Dated 9th February, 1864. ne 

This invention consists in manufacturing cement and artificial stone from 
sand, limestone, chalk lime, and stone lime. The inventor reduces these 
materials to powder by a mill or otherwise, and when ground mixes them 
together.—Not proceeded with. 

342. A. M. Perkins, Francis-street, , Regent's-square, London, ** Warming 
rooms and buildings.” —DPated 9th February, 1864. : 

In warming rooms avd buildings by the circulating of hot water in tubes 
or pipes closed at aii parts from the outer atmosphere, and where coils or 
parts of such tubes or pipes are heated by the direct action of a fire, the 
tubes or pipes may possibly, by improper construction of the apparatus, 
become highly heated, and the water therein raised to a higher pressure 
than i Jed. Now, ling to this invention, the patentee employs 
tubes or pipes closed in all parts from the atmosphere, according to the 
system now well known as Perkin’s patent system of warming and heating 
rooms and buildings by hot water, but in place of heating the coils or parts 
of the closed tubes or pipes in which the circulation of the water takes 
place by the direct action of a fire, he interposes water between the fire and 
the coils or parts of the apparatus, so that the circulating water can never 
become heated to a higher degree than the water interposed between the 
fire and the pipes or tubes in which the circulating water is confined, and 
such interposed water may be open to the atmosphere when the highest 
temperature desired does not exceed 212 deg. Fah., and such interposed 
water may also be open to the atmosphere when higher temperature than 
212 deg. Fah., required by having salts dissolved in the interposed 
water ; or the pee Bae. water may be in closed boilers having safety valve-. 








+ CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm~- 


plements of War or for Defence, Gun Carriages, §c. 


292. H. E. Drayson, Southampton, *‘ Manufacture of gunpowder.”—Dated 
4th February, 1864. é : 

The patentee claims passing the mill cake through the sieve, or a series 
of sieves, of any required mesh, after it has been removed from the mill bed 
for the purpose of forming it into grain before the mill cake becomes dry, 
set, or hard, and giving the last sieve in which the grain is placed a rotary 
motion before the said grain becomes dry, set, or hard, reducing the whole 
of the mill cake into grain, and leaving no dust behind. 

203. G. T. Kry, Portsmouth, “* An taprovement in percussion caps, in lubri- 
cating wads, and in tubes for ordnance.” —Dated 4th February, 1864. 

This improvement consists in the employment of zinc alloyed with lead, 
or of zine softened by heating after being rolled, in substitution ,of copper 
now employed for the manufacture of caps, wads, and tubes for fire-arms 
and ordnance.—Not proceeded with. 

297. T. Newron, Manchester, ‘‘ Breech-loading fire-arms.”—Dated ith Feb- 
ruary, 1864. 

This invention cannot be described without reference to the drawings. 

316. A. McLane, Belfast, *‘ Construction and equipment of vessels of war.”— 
Dated 6th February, 1864. 

The main features of this invention are as follow : — First, the invention 
consists in making low-sided armour-clad vessels of war seaworthy, by erect- 
ing above their erdimary deck a raised roof with sides down to the hull, or 
what may be termed an additional storey, constructed of steel, iron, or other 
metal ; it may be wholly or partially removable. Secondly, in making a 
portion of the deck and top-sides removable, to enable the guns of bow and 
stern batteries to be fired with their muzzles depressed. Thirdly, in con- 
structing upon a ship’s deck rails or tramways running in a fore and aft direc- 
tion, whereby very heavy guns may be carried amidships and run out when 
required for action. Fourthly, in supporting the said rail or tramways by 
diagonal framework, or sets of stanchions, or by the two combined. Fifthly, 
in constructing twin screw vessels with two distinct sterns separated at deck. 
Sixth:y, in forming the keels of twin screw vessels with the jower line thereof 
crooked or bent down abaft. Seventhly, in working port covers in vessels 
of war by hydraulic power. Eighthly, in providing a platform, seat, or 
steps, at the after part of the gun or gun carriage for the gunner to stand or 
sit upon-while taking aim and during the recoil. 

325. R. H. Napier, Southampton-street, Strand. London, *‘ Cunstruction of 
screw steamers for naval warjare.”— Dated 8th February, 1861. 

This invention consists in constructing flat bottomed screw steamers so 
that guns of heavy calibre can be worked with a lighter draught of water 
than can be otherwise conveniently attained, and for this purpose the 
patentee constructs such vessels with lateral projections or bulges in their 
top sides, and gives them a sudden increase of beam extending for about 
2lft. before and aft the centre, ard terminating obliquely, to present an 
angular surface to cause shot which may strike it to glance off ; and he 
forms a gun platform in the midship part of the vessel, from which a cross 
fire would be obtained, at 30ft. ahead and astern, and by which the weights 
are thrown to or towards the centre instead of the ends of the vessel ; and 
he provides an elliptical roofing covered with iron or steel to protect the 
crew while fighting their guns on the platform, and he works the guns on 
tramways so that they may be the more easily handled. 

337. R. J. Cunnack, Helston, Cornwall, “ Protecting iron ships and vessels 
JSrom cori osion.”—Dated 9th February, 1364. 

The patentee claims, First, the ccncentuation and compression of the 
charge in cartridyes. Secondly, the enclosing of the explosive material of 
the cartridges in a flexible metallic tube or case of iron, jead, tin, or other 
suitable metal, or alloy of metal. Thirdly, the admixture with the explosive 
material, previous to its formation into cartridges, of a resinous, gummy, 
or other adhesive material, whereby the use of an external case may be 
wholly or partially dispensed with. 

353. H. D. P, Cunnincuam, Bury, Gosport, Hanpshire, “* Fittings for gun 
carriages, and methods for working guns.’—Dated 10th February, 1864. 

These improvements consist, Firstly, in a break or compresser for the 
purpose of checking the recoil and otherwise controlling guns ; Secondly, 
in arrangements of fittings at the sill of the port to take the strain off the 
slide when the gun is run out with force; Thirdly, in an improved arrange- 
ment of the tackles for pulling round the after-end of gun slides in train- 
ing ; Fourthly, in an improved arrangement of roller and plate upon which 
the gun slide moves for the purpose of taking strain off the pivot-bolt, and 
otherwise imparting security to the gun carriage and slide. The inventor 
constructs this break 0. compresse2 as follows :—To the rear-chock or cross- 
piece of that description of gun carriage which is mounted upon slides, he 
fits metal plates or boxes and furnishes these boxes at the outer sides wi. h 
screws. He employs a block of wood, which falls down into one of the 
boxes, and embraces one angle of the slide. When it is required to apply 
this break or compresser to check the passage of the carriage over the slide, 
the screws are turned, and the effect is to compress the block against the 
slide. With regard to the fittings to the sides of ports:—In the ordinary 
arrangements of gun carriages on board ships a chock is fitted upon the 
fore part of the slide to stop or bring up the carriage when it is run upon 
the slide outwards to its extreme point; and, consequently, when the 
carriage runs out with force and impinges on the chock, the strain there- 
upon is conveyed to the pivot-bolt, to which the slide is connected by a 
metal connecting plate. Now, the inventor removes the chock from the 

slide and fits a chock or breast-hook to the side of the ship, underneath 
which the metal connecting plete is to work. Upon the breast of 
the gun carriage the inventor applies a small chock to butt against the 
chock on the ship’s side. Thus, when the gun runs out the strain is thrown 


under the third head consists in leading tackles from the after ends of the 
gun-slide to the beams or deck overh By this direction of applying the 
force for turning the end of the slide round for training the gun, a certain 
lifting effect is conveyed to the ends of the slide, thus diminishing the fri 
tion and material) isting in the of it ; and otherwise this 
arrangement of the tackles is superior to that which has hitherto been 
adopted. The improvements under the fourth head of this invention 
consist in supporting the slide of gun carriages at one or more points on 
rollers, the axes of which are placed at an angle to correspond with the 
surface of an inclined segmental plate fixed to the deck. This invention 
— to guns worked in batteries as well as on board ship,—Vot proceeded 
with. 








CLass 7.—FURNITURE AND CLOTHING.—None. 


Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical ions, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 
299. J. Youne, Bucklersbury, London, “* Preservation of animal and vege- 
table matters.”— Dated 4th February, 1864. 
This invention consists, First, in the preservation of vegetable matters 
by the employment of certain sulphides or sulpt , such, for example, 
as the sulphide or sulph of calcium, in order to deprive of oxygen the 
air in the cases or vessels in which such vegetable matters are placed. 
Secondly, in the preservation of animal and vegetable matters by the em- 
ployment of certain oxides and carbonates—such, for example, as the 
pretoxide and carbonate of iron, in order to deprive of oxygen the air in 
the cases or vessels in which such animal or vegetable matters are placed. 
301. E. Lucius, Chatham-place, Blackfriars, ** Separation and purification 
of colours.”—Dated 5th February, 1864. 
This invention relates to the separation of colours derived from rosaniline 
or its salts, by means of aldehyde or its homologues, in conjunction with 








side of the framework he fixes the feed rollers, turning on their axes in 
bearings fixed to the plates, and revolving on the tables, taking up the ink 
or colouring matter from grooves thereon. He has another set of inking 
rollers, connected by a rod, which receive the ink or colouring matter 
from the supplying rollers, pass over the table, then over the type, 
and thereby impart all the coloured inks or colouring matters at one opera- 
tion.—Not proceeded with. 

249. B. T. A. Bromwicu, Birmingham, ‘* Construction of casks or vessels 
Jor the storing and preservation of wines, spirits, &e."—Dated 2th 
January, 1864. ’ 

This invention consists in so constructing these vessels that the contents 
shall be kept air-tight while the bulk is in course of reduction by drawing 
off. The patentee constructs a cask or other cylindrical vessel, the head or 
lid of which, instead of being fixed, is fitted within the top of the vessel, and 
is protected from coming out by a flange or collarround the internal periphery 
of the top of the vessel ; the edge of this loose head or lid is grooved or sunk to 
receive a packing, which may consist of a steel annular spring, and an annu- 
lar packing of india-rubber tubing, gutta-percha, hempen, or other suitablo 
packing; thus the loose head is aiways fitting ciosely the inside of the 
vessel, while it is capable of falling and ke. ping close down upon the con- 
tents by the pressure of the atmosphere, and this pressure may be 
assisted by weighting the head if requisite. At the bottom of the inside 
of the ve: sel he provides a distance bese, so that, when the contents are 
nearly exhausted, the loose head rests upon this flange. The orifice for the 
insertion of the tap is placed close to the bottom of the cask, and he pro- 
vides against dregs or refuse entering the tap by placing a perforated casing 
behind the orifice for the tap; this casing acts asa strainer. Thus, as the 
contents are withdrawn through the tap and the bulk reduced, the 
remainder is kept perfectly air-tight, and free from evaporation, by the 
loose head descending as the fluid falls, by the pressure of the atmosphere 
on its outer surface, 


250. T. M. Heatuorn, Wateringbury, Kent, “ Mechinery for separating 
— Srom solid substances containing liquids."—Dated 29th January, 
S04. 


This machinery consists of a cylinder or case open at top to receive a 
piston, and formed with grooves in the same line as that in which the piston 
8 made to travel, extending from top to bottom of the case. In this case 
the tee fits a perforated or open work false bottom, and in the bottom 





an acid, by means of protochloride of tin, or other ly or 
capable of producing therefrom violet and green colours, and consists in 
effecting their separation when iu solution by means of certain bodies or 
compounds, such as animal or other decolorising, chemical, metallic sul- 
phides, oxides, basic salts, silica, or silicates finely divided, sulphur, China 
clay, or kaolin, or other bodies or compounds which possess an affinity 
for, or the power of removing colouring matters from, solution. 

329. F. A. Laurent and J. Castuxnary, Paris, ** Manufacturing violet 

colouring matters.”—Dated 8th February, 1864. 

For the purposes of this invention the nventors take aniline or toluidine, 

or other homologues of aniline, or a mixture of these substances, or a sub- 

stance ccentaining some or ove of them, ind saturate the sume with hydro- 
fluosilic acid, and thus obtain hydroflucsilicate of aniline, or the homo- 
logue thereof, by treating which with oxidising agents they obtain the 

required violet colour, The oxidising yrocess which they prefer is to mix 

the hydrofluo-silicate of aniline, or of he homologue, with a solution of 

bichromate of potash. They employ his salt in the proportion of six 
parts of bichromate of potash to five pats of aniline. But, in place of bi- 
chromate of potash, other chromates ani bichromates may be employed, as 
those of soda, ammonia, or lime, or «cher oxidising agents may be used, 

The colouring matter, when formed, mg be extracted and purified by dis- 

solving in water and precipitating by stine solutions, or by dissolving in 

alcohol, wood spirit, or other agents.—Jot proceeded with, 

332. J. Wesster, Birmingham, ** Preyaration of paints or varnishes."— 
Dated 8th February, 1864. 

The patentee claims the use of asphatum and boiled oil, in combination, 
in the’preparation of paints and varnises, as described. 

333. J. Easton, jun., Grove, Southwak, and T. Leen, Cheshunt, “ Machi- 
nery for manufacturing paper.”—Jated 8th February, 1564. 

According to this invention the patatees support the frame of the table 
in such a manner that, when imparing an oscillating endway motion 
thereto, the opposite ends of the tablewill be maintained throughout the 
operation at the same relative positin with respect to a given horizontal 
line. 

346. P. Sprexcr, Newton Heath, Lacashire, ‘* Manufacture of sulpho- 
cyanide of ammonium and other silpho-cyanides.”—Dated 9th February, 
1864. 

This invention consists in the prduction of sulpho-cyanide of ammo. 
nium and other sulpho-cyanides, by th use of the ammoniacal liquor of gas- 
works. 





Crass 9.—ELEC*RICITY.—None. 


—— 


Crass 10.—MISELLANEOUS. 
Including all Patents not foud under the preceding heads. 


223. H. C. Husxinson, Manchester, ‘Manufacture of buttons.”—Dated 26th 
Janvary, 1864. 

This invention has for its object mpr its in the facture of 
covered, uncovered, and partially ccered buttons, by means of dies and 
pressure, and the first part of the ivention relates to the manufacture of 
covered or partially covered buttes with eyelet holes. The patentee 
causes the outer edges of the eyelets(either before or after being attached 
or secured to the fabric or mater] forming part of the button) to be 
flattened by dies and pressure, or y other suitable means. The Second 
part of the invention consists in fornng the eyeletted openings (of buttons 
having eyelets of any form empleed in combination therewith with 
bevelled or conical surfaces, in placof ordinary eyelets of bell mouthed or 
curved form,as heretofore. A newand improved finish is thus given to 
buttons formed with eyeletted opeings. According to the Third part of 
these improvements, the inventor epresses the intermediate surface (by 
means of suitable dies and pressurepetween the two eyelets on the face of 
the button, so as to form a groove oachannel for the thread to lay within 
when the button is sewn on. The'ourth part of the invention relates to 
the manufacture of metal buttons rmed with two metal shells, the front 
shell having, by pref , an ovalpening therein (but openings of other 
forms may be employed), and the tk shell having a round opening, but 
the shapes of the openings in the tv shells may be considerably varied in 
form, and, if desired, the openings: each shell may be alike, so as to pro- 
duce buttons having a similar ayearance, or nearly so, on each side, 
Between these two sheils he introaces a disc, bar, or stamped ring hole, 
formed with eyeletted or raised rin holes, or holes formed with projecting 
rounded edges to produce a ring-Hed bar to the button so formed. The 
Fifth part of the improvement sists in forming metal buttons with 
ring-holed needle holes (as descred), in combination with a front shell 
having a round, oval, or other sheed opening or openings therein. The 
Sixth part cf the improvements inhe manufacture of covered or partially 
covered, buttous with shells and pis to form bars or needle holes similar to 
or corresponding to those describ under the Fifth part of these improve- 
ments, eyelets being employed inombination therewith for securing the 
edges of the fabric used in makinyp such buttons, The Seventh part of 
the improvements in the manufac re of buttons consists in forming metal 
buttons in a very simple and inex*nsive manner, by inserting a centre bit 
into the body of a metal disc, in ‘der to produce suitable holes consisting 
in one arrangement of a rounded ar. 

225. J. H. Jounson, Lincoln’s-invields, London, ** Stopping bottles contain- 
ing aerated liguids.”—A comunication.—Dated 26th Janua " 

The patentee claims the mode escribed of closing or stopping the necks 
of bottles, containing aerated liqus, by means of a suitably shaped elastic 
and impervious ball or stopper, peed inside the bottle, and forced into the 
necks thereof by the pressure of te gas of the liquid in the bottle, without 
the intervention of springs or othr equivalent mechanical contrivances. 
234. W. T. Bury Shegield, ‘* Mateal for forning moulds employed in casting 

steel and other metal.”—Dated8th January, 1864. 

This invention consists in empl/ing for the above-named purpose in the 
place of the ordinary moulding sad a pointed siliceous stone, known in the 
neighbourhood of Sheffield, unde the nane of garnister, and employed 
heretofore for forming the mortaased in building the interior of furnaces. 
240. W. Winter, Leeds, “ Shapingnachines.’—Dated 29th January, 1864 

The objects of this invention ar First, tosimplify those parts of shaping 
machines by which the arm carnng the tol box and cutters is actuated. 
Secondly, to make the applicatiovof the pover to the said arm more direct. 
Thirdly, to obtain a quick returstroke of the said arm ; and, Lastly, to 
make the whole machine more capact,—Ai¢ proceeded with, 

243. H. A. BOonnEvVILLE, Porchter-terrace Bayswater, ‘* Apparatus for 
making additions and multi'ications of numbers and quantities.” —A 
communication.— Dated 29th anuary, 1834. 

This invention cannot be d ed withou. 
Not proceeded with. 

244. G. Canoum, Paris, “ Alarm and signiiling apparatus.”— Dated 29th 
January, 1864. 

These alarum apparatuses ar intended tobe applied to a door, window, 
or other closure, and are to berovided witha percussion cap, fulminating 
amorce, or otuer suitable fulmiating mediun, which, at the undue opening 
of the closure, will detonate, ad thereby callattention. 


248. H. A. Davis, Hammersmh, “ Printing cith various colours.”—Dated 
20th January, 1864. 

In performing this inventic the invento; makes a frame of any suit- 

able construction, to contain ay number of isk rollers and tables, according 

to the number of coloured ins or colours tended to be used. At the 








to the drawings.— 








on the side of the ship instead of upon the pivot-bolt. The improvement 


itself there is an outlet, or there are outlets, for carrying off the liquid, 

separated as hereafter explained. The top of the piston is fitted with a 

socket or slip to receive the lower end of a rod threaded at top, a nut is 

placed in the screw, and a forked lever rests upon this nut; the long arm 
of the lever is weighted. The matter to be operated upon (say, for instance, 
yeast) 1s placed in bags of porous material, made, for convenience, capable 
of being opened at bottom, in order to their being readily cleaned and titted 
at top with a nozzle to which a pipe passed through the piston may be 
applied. In order to supply fresh matter to the bags as fast as liquid is ex- 
pressed, the lower end of the piston rod is placed in the socket in the piston, 
the nut is next adjusted on the screw, the lever is brought down on the nut, 
and the weights on the lever cause it to eserta continuous pressure, whereby 

Fp is forced down on to the bag and the liquid separated from the 

solid portions of the contents thereof. 

251. J. MARSHALL, Pentonville-road, London, ** Presses fur the expression of 
oil and other jluids.”— Dated 29th Janurry, 1864. 

In performing this invention the patentee, First, prefers to use a press 
worked by water or other fluid power, with the vessel or chamber fixed to 
| or resting upon the ram head. Within this ram (hereinafter called the main 
ram) he places a smaller ram, hereinafter called the inner ram, carrying 
| upon the head thereof a straining or filteriug apparatus (hereinafter called 

the strainer), which inner ram head is made to fit and work within the 
vessel or chamber carried upon the main ram, Attached to or forming part 
of the head of the press is a suitable projection, made likewise to work 
within the said vessel or chamber. Thus, if the vessel or chamber be 
charged with any oil or fluid-yielding substance or matter, the main ram 
will, upon application of the motive power, carry the said vessel or chamber 
into pressing contact with the projection on the press head, and thereby 
express through the strainer carried by the inner ram any oil or fluid from 
the substance or matter contained in the said vessel or chamber, leaving 
the cake or other residuum behind in the vessel or chamber. Secondly, in 
order to discharge this cake or other residuum, he simply releases the 
pressure, allowing the main ram carrying the vessel or chamber to return 
to its former position, when, by throwing the pressure upon the inver ram 
carrying the strainer, the said cake or other residuum is forced out by the 
passage of the said inner ram through the vessel or chamber. Thirdly, he 
does not, however, confine himself to the use of one vessel or chamber only ; 
but in case he should work two or more such vessels or chambers, he forms 
a suitable projection similar to that upon the press head on the bottom of 
each vessel or chamber, so that the projection on the botwm of the one 
may press into the top of the other, against the substance or matter therein 
contained, and so on to the last vessel or chamber, in i liate contact 
with the projection on the head of the press, cach of the said projections 
formed upon the bottoms of the said vessels or chambers containing within 
itself a separate ram, carrying upon its head a strainer similar and acting in 
a similar manner to the inner ram and strainer described in clause second. 
Fourthly, he likewise uses a large main ram carrying two or more vessels 
or chambers, supported upon bases, each such base containing within itself 
a separate ram and strainer, similar aud acting in a similar manner to the 
inner ram described in clause second, the said vessels or chambers being 
carried into pressing contact with corresponding projections on the press 
head, or with corresponding projections formed on the bottoms of other 
vessels or chambers, so as to act the one within and upon the other as 
described in clause third. Neither does he limit himself to avy particular 
mode of working the press, whether horizontal, vertical, stationary, shilt- 
ing, or otherwise—nor to hydraulic or other fluid power, as in some cases he 
might prefer the pressure of the inclined plane, and obtain similar or equal 
results by means of screws instead of rams. 

254. A. Tozer, Manchester, “ Improvements in hand pumps for forcing 
liquids, and in an aduptation of swivel to union joints used for connect- 
tng hose pipes.” —Dated 30th January, 1864, 

The First part of this invention relates to a small description of pamp 
termed a hand pump, in the ordinary arrangement of which a broad- 
surfaced piston or plunger works in a cylinder, and expels the liquid from 
a nozzle at the lower end of the cylinder; and when this form of pump is 
used to lift the water from a bucket, tube, or other vessel, the hose attached 
to the nczzle requires two bends, one up trom the nozzle, and the other over 
the edge of the bucket, which materially impedes the tlow of the liquid. This 
invention consists, First, in the employment and use of a plunger formed 
like a double cone, the apex of each being togetrer, and the base or broadest 
edge of each fitting the cylinder or barrel. Tho plunger is to ve covered 
with leather, so that the liquid may enter between the leather and the 
plunger, and 80 maintain a water-tight joint with little friction. Sevondly, 
the patentee surrounds the cyliuder with an air vessel, and passes the ejec- 
tion pipe upwards, and delivers the stream of liquid by a nozzle at the top 
of the pump, thereby obviating the bending of the hose. He also employs a 
perforated seating to the valve (instead of a larger openiug), to prevent the 
entry of extraneous matters. A further part of the invention relates to the 
winding up and delivery of the hose employed to convey liquids. It has 
hitherto been usual to wind the hose on a reel, and, in the event of fires, to 
secure the union joint to the fire engine or hydrant, and to unwind the hose 
by carrying the reel away. This part of the invention consists in forming a 
handle at each side of the union attachment, and in placing thereon a4 ruiler 
or runner, so that the hose may be wound around the metal attachment; 
and, when it is desired to unwind it, a person takes the swivel end away, 
which unwinds the hose, and the attachment may be made to the water 
supply pipe either when the hose is wound or unwound, thus dispensing 
entirely with a reel, and also with a hose key, the handles being used jor the 
same purpore. 

263. W, CLARK, Chancery-lane, Loadon, “ Effecting the combustion of certain 
matters for heating purposes."—A communication.—Dated 30th Janu- 
ary, 1804. 

This invention cannot be described without reference to the drawings. 

267. J. G. Jones, Cumming-street, L’entonrille, “ Machinery employed when 
getting coal, stone, dc." —Dated \st February, 1564. 

For the purp. ses of this invention, the bearings of the axis of the pick or 
picks are mcunted on a cylinder, which is capable of being turned in suitable 
bearings fixed on the bed of the truck or carriage of a compressed air engine, 
which it is preferred should bea trunk evgine ; but such form of ensine is 
not essential. The connecting rod, where it is attached to the piston of the 
trunk engine, is arranged to turn so that, when the crank axis carrying the 
pick is turned to a different position in respect to the tram or railway on 
which the carriage or truck moves, the connecting rod may fuilow the crank, 
and at all times be in a position to work correctly therewith. On the 
cylinder which carries the axis of the pick there is a toothed whecl, which is 
driven by a pinion or screw on a shaft haviug on it a hand wheel. by which 
the position and proper angle at which the pick shall for a time work is 
readily adjusted. The cylinder of the engine, in piace of being fixed to the 
fixed bed of the truck or carriage, is mounted and fixed to a separate bed 
plate, and such plate is arranged to turn on the fixed bed plate of the 
carriage or truck, by which the cylinder of the engine may, when desired, 
fur a me fixed in a line more or jess incived to the line of way on which 
the carriage or truck moves, and at other times be fixed in a parailel line 
with the way on which the track or carriage moves. 

269. W. N. Hutcuinson, Plymouth, ** Construction of cylinders of hydraulic 
machines.” —Dated lst February, 1s64. 

This invention consists in coustructing the cylinders of hydraulic machines 
of several concentric steel or other metal tubes, cylinders, or vessels, with 
the space of, say, an eighth of an inch more or less between every two tubes, 
into each of which spaces the patentee admits water or other liquid, under 
pressure or not, through a pipe or aperture at any convenient part. He pre- 
fers that the pressures of the several bodies of liquid should be gradually 











greater as they approach the innermost tube. The outermost tube must be 
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sttong enough to resist the pressure of the body of liquid between it and the 
next outermost tube, and also be able to eustain its share of the pressure 
from withiv, to which the machine is subjected ; the outermost tube may, 
therefore, if desired, be wrapped with wire, hoopcd, or otherwise strength- 
ened. He keeps the tubes at the proper distances apart by ribs or other 
supports. The invention is also applicable to the cons'raction of ordnance 
and other articles or vessels subject to pressure from within. In the case of 
ordnance, he forms the touch-hole in the centre of a strong circular bolt, the 
centre of which bolt is coincident with the axis of the gun. This bolt, 
which isa fixture to the innermost cylinder, serves to keep the other cylin- 
ders im position at the breech end as the bolt passes through them. The 
several apertures through which this bolt passes are rendered water-tight by 
leather c )llars or otherwise. The concentric cylinders, except the innermost, 
may extend the whole or only part of the length of the gun. 
270. C. J. Rowsent, South Lambeth-read, Surrey, “Apparatus for viewing 
photographic and other pictures, coins, &c.”—Dated 1st February, 1864. 
This apparatus consisis of what may be termed an ease! jor viewing 
pictures, privts, photographs, and other articles, which the inventor does by | 
the aid of a magnifying aie 
or other suitable stanu, and consists of boards or parts hinged together at 
one end, the lower one forming the base, while the other may be raised at | 
one end and inclined at any angle, being held up by a strut foot in the | 
manner of a waiting slope, which foot is enclosed between these parts when | 
it is shut down. On the upper and inclined board, towards the lever end, | 
he mounts and hinges a rest, avainst which he plsces the pictures or | 
objects to be viewed; this is fitted to the inclined 





oard on a trausver-e 

bar, which can be slid lengthways cf the apparatus, while at the upper end 

is mounted a hinged transverse bar, on which he placcs @ magnifying glass. | 

—Not proceeded with. | 

273. J. O. Winkwrs, Birminghaa, “ Fastenings for belt clasps, bracelets, 
necklets, &c."— "ated 2nd Febrvary, 1-64. 

In carrying out this invention the mventor proposes to substitute for 
the said projections on the back of the clasp a metal spring, manufactured | 
in such a manner that, upon being oressed from the out ide, it may open 
and admit the hocks, but (he hooks being once within, thespring closes, and | 
the hooks are held securely therein. —Not proceeded with, 

274. D. AND#eRSON, Birmingham, ‘* Manufacture of curtain aad other rings.” 
Dated 2nd February, isi. 

This invention consisis in making the said rings from two half rings or 
shells »f sheet metal, jvined together in the manner hereinafter explainec. 
In making one of the raid rings the patentee takes two plates of metal, and 
raises the said plates by the action of stamping or pressing tools into | 
blanks having nearly the figures of one half «f the rinz to be made. He | 
afterwards cuts the waste metal from the said blanks. The two half rings | 
or shelis thus made are jointed together by means of flanges on their inner | 
and outer circumference respectively. | 
275. F. A, MARTINEAU, Birmingham, “ Hooks and plates of hook hinges.”— | 

Dated 2nd February, 1364. | 

The paientee viaias supp rting the hook, or axis of the said hook hinges, | 
on the plate ot the hinge (or on 4 separate plate) below the bracket through 
which tne hook passes, so that the hook may have a support in addition to 
or independent of that of the bracket, as described. Secondly, making on 
the plates of the said hinges a bracket, the said bracket being made from 
the metal of which the plate is made, through a hole in which bracket the 
hook or axis is passed, or in which the said hook or axis is rivetted or | 
welded, as deserived. 

276. W. H. B. Castix, Portsmouth, “ Composition sor coating and insu- 
lating metals, wood, cork, &c."—Dated 2nd February, 1864. | 

This invention consists in the employment of a composi.ion for coating 
and insulating metals, wood, cork, and other materials, consisting of gutta- 
percha, india-rubber, or other analogous gums or compounds hereof, held 
in svlution by the admixture of chloroform in the proportions of about one 
pound of gutta-percha to one gallon of chloroform. —Not proceeded with. 
278. P. W. Genoemnne, Boston, U.S, ‘An improvement in buttons, and in 

Jastining sthirefor. —Dated 2nd February, 1864. 

This inveution cunnot be descrited without reference to the drawings. 

284. J. W. D. Brown and J. WiutiamMs, Moorgate-street, London, ** Gas 
burners.” —Dated 3rd February, 1864. 

This invention refers to concentric ring burners for gas, and consists in 
providing independent feed-pipes to each separate ring, and in the employ- 
ment of a tap or regulator in each of such feed-pipes, in order that the 
height or flame in every ring may be adjusted. For lamps of railway 
stations and other similar lamps, the inventors provide the burner with a 
chimney, which passes through the top of an enamelled or other convex 
reflector, and opens into an outlet pipe passing through the cover of the 
lamp. They prefer to form the case cf the lamp octagonal, and tapering 
towards the base.—Not proceeded with. 

287. F. W. Wess, Crew, Cheshire, ‘‘ Machinery for cutting or shaping 
metals, &e.”— Dated 3rd February, 1864. 

These improvements have for their object the cutting or forming of 
curve surfaces when the curves of such surfaces are segments of a circle, 
and when the article operated upon cannot be conveniently moved to pro- 
duce the required curve by a stationary cutting tool. The invention con- 
sists in placing a cutting tool in a lever, the fulcrum of the lever being 
adjustable as well as the distance between the fulcrum of the lever and 
cutting tool, and in giving reciprocating motion to this lever, so that the 
cutting tool will oscillate in the segment of a circle, and form a cut or curve 
corresponding to the radius of the cutter from the fulcrum of the lever, the 
article being fed forward after each cut, to bring fresh surface to be 
operated upon. The invention further consists in causing the cutting tool 
to rotate, or partly rotate, upon an axis having its bearing in the lever which 
gives motion to it, so as to be able to round off corners in the article 
operated upon. 

280. A. J. WALKER, New York, U.S., “ Clothes hanging apparatus.” —Dated 
3rd Felruary, 1864. 

This invention caniot be described without reference to the drawings. 

290. J. DurRAnt, Granville-terrace, Lewisham, ‘* Kgg-boiling apparatus.” 
Dated 3rd February, 1864. 

In this apparatus the inventor disposes the egg or eggs in hole: cut in a 
dise or other frame fitted to the saucepan or vessel containing the water ; 
this he makes of double the depth required for the eggs, and fills it with 
water only to cover the eggs in their lowest position. The egg dise or 
holder may be made for a double tier of eggs, the vessel having additional 
depth in proportion. He mounts the egg frame on a central stem, on 
which it slides up and down, such centrai stem containing a spring, having 
sufficient tension to lift the exg frame upwards when loaced with eggs. 
When the egg frame is loaded it is depressed in the cooking vessel, which 
inereases the tension of the lifting spring; it is fix d in the lower position 
by a catch, sets: mewhat in the manner of a trap, the catch being acted on 
and held in its position by a lever. ‘This lever supports a tray, in which is 
placed a quantity of water, the weight of which keeps the ‘ever from rising, 
it having a small spring or counter-balance acting on it, by which it rises 
as soon as the water tray is empty, aud relieved of the weight of water. 
This tray has asmall hole in the bottom, which allows the water to run out 
in A given time, and into the cooking vessel, say in three minutes ; as soon 
as it is empty the lever rises and re'eases the catch holding the lifting 
spring, which, being thus released, lifis the eggs out of the water immedi- 
ately.—Not proceeded with. 

291. H. Ganoner, Brighton, ** Writing or marking instruments.”—Dated 4th 
February, 1864 

This instrument consists of a hollow cylindrical case, with a piston and 
piston rod, the end of which piston rod pro rudes beyond the top of 
the cylindrical case. Around the piston rod is a coiled spring, 
which is fixed against the inside of the top or end of the cylin- 
drical case. The lower end of the cylindrical case is prov ded with 
a mouth piece or discharge tube, : nd with a socket for the ordinary steel 
pen or other kiwb or writing or marking instrument. Or a ixed pen 
knib or instrument may be substituted for the movable one. To use this 
instrument, the piston rod should be depressed by t« finger and the mouth 
piece be immersed in ink, or writing or » arking fluid; the piston 
rod being drawn up, the reservoir in the cylindrical case between the piston 
aud the mouth will be thus supplied, Whence, by the pressure of the said 
piston acted on by the spring aforesaid, the pen krib, or writing or mark- | 
ing instrument, will be continually replenished.— Not proceeded with 
294. G. H. Hottoway, Manchester square, London, ** Blocks or surfaces for 

printing frow.”—A communicution.— Dated 4th Februcry, 1804. 

The patentee prepares a mould or matrix, according to the matter, sub- 
ject, or design to be prirted, and pours into such mould a plastic material, 
composed, by preference, of giue and sugar. i 





pressed down so as to enter into all the hollows and spaces therein. When 
cold, the block of composition is removed, and a plast ¢ surface for printing 
from ts the result. When he prefers to use glu’ and sugar as the piastic 
composition, he does not confine himself thereto, as vuleanised caoutchoue 
and other composition which will remain flexible after becoming set will 
answer the purpose of this invention, 

298. G. Davis, Serle-street, Lincolu’s-inn, London, ** Apparatus for, 

ting aerostation.”—A communication. — Dated ith Februory, 180-4. 

In pertorming (his invention there are seven movements which the 
patentee has endeavoured to reproduce, and which constituie the essential 
prine'pie of the improved apparatus, The apparatus consi-ts, principally, 
of two wings, a tail, and a car in which the person sits or stands, and these 
parts are so arranged and constructed as to be capable of the seven move- 
ints above mentioned. ‘ihe two wings are connected to the car by an 





facilita- 


articulated joint capable of moving in any duection, so as to allow of their 
nesumiiog any angle of inchmation with rg rd to the horizon, and also to 
beat the air; they also work on a kind of circular slide, so as to move 
for wards or backwards, by which arrangement he obtains the first, second, 
The tail is alsv Oixed to the car by an articulated 


and third movements, 


ss. This easel is adapted for standing on atable | joint and protection from the escape of gas.—WNot proceeded with. 


| secured by means of screws or their equivalents to the underside of the bed 


| adjust the action to that of the needle, which he does by unscrewing the 


| should be of the one class, for eng 


| it is desirable to obtain the aforemention( advautazes. 


This composition is heated, | 
meited, thoroughly mixed, and while hot is poured into the mould and | 


joint, so as to be capable of having the fourth, fifth, and sixth movements. 
‘The wings and tail are made of a frame rigid in the principal parts, where 
rigidity is required, but composed of a flexible material, such as whalebone 
where flexibility is required, and the whole is covered with strong silk or 
other suitable woven fabric. As regards the displacement of the centre of 
gravity or seventh movement, the seat upon which the person sits is mounted 
upon slides, so as to afford him facility for altering the position of the 
centre of gravity when required, and to preserve the equilibrium of the 
apparatus under all circumstances ; or, if the person be not seated, he can, 
by standing more or less forward, displace the centre of gravity, as re- 
quired, 

800. S. Bark and T. ATTwoop, Smethwick, Staffordshire, “ Slide for gase- 

liers.”— Dated 4th February. 1864. 

This invention consists in subjecting mercury, in the place of water or 
other liquid, within the central tube or slide of gaseliers, and in connection 
with which the inventors purpose placing a stop on the inner slide that has 
this udvantage—that in case of a chain or chains breaking the body of the 
lamp can only fa!l a certain distance, and, therefore, still preserve a perfect 


3/2. M. A. F. Mgwnons, Abingdon Chambers, Westminster, “ Sewing ma- 
chines "—A communication, — Dated 5th February, 1364. 
This invention cannot be described without reference to the drawings. 
304. J. Cooper, Deptford, ** Sewing machines.”"—Dated 5th Februcry, 1804. 
These improvements are as follow :—The crank axle of the crank arrange- 
ment (such as is used in sewing machines provided with loopers) for 
working the needle bar thereof, the inventor encloses in a collar which is 


plate of the machine; this collar differs from such as heretofore used, 
inasmuch as it dves not form part of the band wheel, which, -ording to 
these improvements, is separate and distinct from the said collar, having 
itself a pioj-cting collar with a screw for adjusting it on the crank axle. 
The face of the band wheel is provided with a groove, anc in it he secures a 
pin or stud on the end of a lever, the other end of which is double-jointed, 
or provided with universal jointing, by which means it is connected toa 
lever secured tu the end of a right angle lever centred to the underside of 
the bed plate (or by any equivalent for the said right angle lever), to the 
other end of which right angle lever the looper is attached by meaus of a 
set screw. A guide for the looper is provided at its blank end with an 
adjusting screw for rezulating the action of the same. By these arrange- 
ments the inventor is enabled to regulate the throw of the looper, and to 





adjusting serew of the band wheel and shifting the position of the said 
band wheel in relation to the groove on its face; also by shifting the posi- 
tion of the pin on the end of the lever secured in the said groove. The 
guide for the 1 oper is also adjusted when necessary. — Not proceeded with. 
305. J. Lek and J. Tuomson, Liverjool, ‘* Mounting photographic and other 
ictures."— Partly a communicction.— Dated 5th February, 1864. 

The essential feature of this invertion consists in employing or using two 
pictures of the same subjec: to produce or make one picture, The; a'entees 
mount or place one picture immedately over or in front of the other, so 
that the characteristics of both pitures are blended together, the front 
picture being in all cases of a smi-transparent character. It is not 
necessary that both of the pictures ® mounted or placed should be finished 
exactly alike as regards light, shate, and colour ny—indeed, the coutrary 
might produce des rable effects—neris it nece-sary that both of the pictures 

wings and photographs, and other com- 
binations or mountings, can be advantageously made. The back picture 
may, in some instances, have only seme of the outlines of the front picture, 
and such back picture to produce aristic effects might be variously shaded, 
coloured, or tinted. 
306. J. Len, Lightclijfe, near Halifu, Yorkshire, * Mill straps or driving 
belts.” —Dated 5th February, 186. 

This invention consists in joining wo sheets of leather with their flesh 
sides together by cement, the grain sides forming the outsides or surfaces 
thereof, whereby mill straps or driing belts are rendered more durable 
than heretofore.— Not proceeded with 
307.R. Owen, Manchester, “ Apparaus for filtering water, dc.""— Dated 5th 

February, 1864. 

In carrying out this invention, acccding to one modification, the patentee 
makes a vessel of any suitable shapior size, and divides it into two com- 
partments, one larger than the other The larger compartment is to held 
the unfiltered liquid. In the smaller compartment he fixes two circuiar 
toothed wheels gearing into each othr, and made to work inwardly from 
the top, the outsides of which, when 2 motion, come almost in close con- 
tact with a circular casing, and lift he liquid from a chamber which is 
lower than the centre of the wheel. The liquid tlows from the larger 
compartment into this chamber throgh an aperture in the lower part of 
the division, and is forced upwards though a filtering agent into a higher 
chamber, whence itis drawn off by a tp perfectly filtered or purified. The 
filtering agent consists, principally, o fine hat felt, so arranged in one or 
more folds that the liquid can pass though it, but in some particular cases 
it will be necessary to use with the elt other materials, such as linen, 
wollen, cotton, silk, or other cloth, am use one or more of such materials 
in combination with the felt as circumtances may require. 

309. R. A. Brooman, Fleet-street, Lonon, ** Bonnets, caps, and hats."—A 
communication.—Dated 5th Februcy, 1864. 

The particular characteristics of this ivention are, First, the manufacture 
of bonnets, caps, and hats from stripsf openwork esparto, as described ; 
Secondly, the stitching of these bandsin the interior of the article so that 
the stitching is not visible outside ; ‘birdly, the variations and modifica- 
tions described for the manufacture o bonnets, caps, and hats from other 
materials ; and Fourthly, the applicatin of the method of stitching in the 
interior to bonnets, caps, and hats foned of opaque or crossed strij.s of 
esparto, or of other suitable materials,s before mentioned. 


311. H. Guernry, Red Lion-street. Holurn, London, “ Fire guards.” —Dated 
5th February, 1864, 

This guard consists of a stand which; composed of three compartments, 
the two outside or end compartments bag made nearly circular, the middle 
compartment nearly square or of other iape, as circumstances may require. 
This stand may be made of iron, or othr suiteble metal, and provided with 
legs to stand by itself, or made to fix ior on the fender ; or, if wished not 
to stand, it can be furnished with hookto hang on the grate. Two shiclds 





Susubennenpasnes tae 
or metal, within an oil can, which may be of the ordinary external sha 
at that part to which the spout or stem is usualiy attach’ d, such piece ot 
brass alloy or metal having a hole cast or drilled through it, in the sam 
line of direction as tne hole of the spout. forming a continuation ps it 
were, of the same, and communicating with the oil in the can. ‘at an 
angle with this hole the inventor casts or drills ano her hole, intersectin, 
the former. This latter hole is screwed internally, and receives a seat 4 
screw on the end of a spindle, which passes, by preference, in an obli ue 
direction through the oil can cover. A suitable head being attached’ to 
this end of the spindle an increased or diminished SUpyly of oil, ag 
required, is allowed, by adjusting the aforenamed male screw, to p' ss into 
the spout. Tie extreme or discharge end of the spout he makes cery small 
to enable it to penetrate into minute grease or oil holes, or into grease or 
oil holes filled with foreign matters, compensating for the dim ished 
supply obtained through the reduced orifice by cutting or forming a gr ove 
or slot in the stem or spout, a short distance from the end thereof, such 
groove or slot furnishing the requisite supply of oil in the event of the 
grease or foreign matter, before alluded v0, filling up the orifice at the end 
of the spout —Not proceeded with. 

319. C. Mature, Manchester, ‘‘ Maundrils for printing rollers.”—Dated 

6th February, ' 864, 

For the pur, o-es of this invention the maundrii is made near one of its 
ends with a taper or cone upon it, avd the engraved cop,er cylinder is at 
its ends also made taper interiori'y, so that, when it is slid on to the maun- 
dril, it is able to pass along it until the cone above mentio-ed on the 
maundri! enters and fits into the conical mouth of the eytinder At the 
other end the maundril is t. rned down or reduced in size,and a broad ring 
is fitted on to it, and is capabre of s!iding a distance eniwi-e. The exterior 
of this ring is coned or tapered, to fit the engraved cylinder at i's other 
end. On the maundril, within the sliding ring, and also extending béyond 
it, a screw thre d is cut, and thus receives a nut, by screwing u »which the 
sliding ring is forced forward into the conical iiouth of the engraved 
cylinder, and the cylinder becomes firmly j:mmed and held between the 
sliding ring and the cone at the further end of tae maundril lhe sliding 
ring is split longitudinally, in orver that it mey, when forced in firmly. 
embrace the part of the maundril on which it slides At the outer end of 
the sliding ring a screw thread is cut, which receives a nut ; by means of 
this nut the sliding ring my be drawn out when it is desired to take the 
engraved copper cylinder off is maundril, The nut b ars against the end 
of the cylinder ; con-« quently, when it is screwed up, as it cannot itself 
travel forwards, it drives the sliding ring in the contrary direction. In 
order to sturt the engraved cylinder off the taper or cone at the other end 
of the maundril, another screw nut is emp oyed; it screws on to a thread 
cut on the maunidril a> the top of the taper or cone, and as it travels 
forward it thru: ts the engrived cylinder off. 

320 M.C. D&C. SINBALDI, Greenwich, ** Manufacture of plates, tubes, cy 

ders. ke.” — Dated 1h February, 1864, . 

_ In constructin, a laminated or compound plate of a number of layers of 
iron or steel, or of iron and steel united by copper, brass, or other like 
metals, instead of laying the iron or steel plates or sheets forming the com- 
pound plies with their surfaces together, as described in a former patent 
«ranted to the present patent.e, aud placing them in the bath of the mo ten 
me‘al in that position, the paten'ee places between them sheets of copper, 
brass, or other metals, and after securing them closely together he immerses 
them in the melted metal. Thesheetsof copper or brass must be thoroughly 
cleaned, as well as the plates of iron and steel, and immersed in a solution 
of borax or other flux before attempting to unite them. In making tubes 
or cylinders he takes a sheet of iron or steel and coats it with a thin coating 
of copper, byass, or other metal, and coils it up tight'y on a mandril which 
can either be removed or left inside, as required. He then secures the tube 
or cylinder thus formed firmly to prevent its coming uncoiled, and subjects 
it tu heat either by immersions in a bath of molten copper or brass, or ovher 
suitable metal. Another method is to coil up a thin sheet of copper or 
other metal with a sheet or sheets of iron or steel, and subject them to heat 
until the two metals are thoroughly fused together. He also constructs 
plates by weaving together bars or rods of iron or steel, to form a kind of 
wicker-work, and then unites them by immersion in molten copper or other 
metal. Or he coils together a number of links of hoop iron, and forms 
thereof a coat of mail, and covers it with brass or other metals in a moiten 

state. For coating the surfaces of cylinders or tubes with copper, brass, or 

other like metals, he first cleans thoroughly the surface to be coated, aud 

fixes thereto a lining or covering formed of a sheet or number of sheets or a 
tube of copper or other metal, also having its surface thoroughly cleaned, 

and secures them firmly together, and, after immersing them in borax or 

other flux, unites them by the application of heat. 

322. A R. Tayior, Oxford, “ Brewing utensils."—Dated 6th February, 

864. 

This invention consists in the application of enamelled iron to the vessels, 
vats, and such like utensils employed in the operation of brewing, whereby 
— cleanliness, durability, aud economy are obtained.—Not proceeded 
with. 
$23. S. W. MuLLonry and C. Jounson, Coventry, “* Manufacture of frillings 

or ruses" —Dated 6th February, 1864. 

This invention refers more particularly to the description of frillings used 
as trimmings for ladies’ under garments, and other similar purposes, which 
trimmings are usw: Illy made in plain strips, which require to be plaited or 
drawn in before they are applied to the garments. ‘Ihe present inventors 
propose to manufacture these frillings completely drawn up and plaited or 
goffered ready for immediate attachment to garments, and this they accom- 
plish by taking the straight strips of muslin, cambric, linen, or other suit- 
able fabric woven with oue or more fast edges, and by means of a drawing 
thread or threads they gather up or plait the material into a frill, and they 
then fix it in that form by removing it to a sewing machine, by which the 
frills are stitched at or near the gathers in such manner that the subsequent 
washing, dressing, or goffering will not disengage them, but they will re- 
main in a state ready for immediate use.—Not proceeded with. 

331. E. WeLcn, Wood-areen, Tottenham, * Tobacco cutting-machines.”—Dated 

Sth February, 1864. 

_ According to this invention the patentee arranges and constructs this ma- 

chine so that a drawing cutting motion is imparted to the knife, the edge 

of which at same time is not subjected to contact with the surface support- 
ing the tobacco, or with any substance except the material to be cut. This 
he effects by mounting the fulcrum of the knife on an oscillating lever or 








lin- 





are fastened one round each of the twoircular compartments of the stsnd, 
nearly meeting each other in the centrof the front, the space left in front | 
being about six or eight inches.—Not pirecded with. 
205. R. A. BrRooMAN, Fleet-street, Lonin, “ Stenographic apparatus.”—A 
communication. — Dated 4th Februar i864, 

This invention cannot be described whout reference to the drawings. — 
Not proceeded with. 
312. M. Runkew, New York, U.S 


“ Enges"—Dated Gth February, 1864. 

The objects of this invention are, Fir, to so construct an engine as to 
dispense entirely with the connecting od and the crank. Secondly, to 
give toa shaft which is in a parallel pition with the piston rod, or its 
substitute, a rotating motion, with it very little friction and less 
momentum, and with a more direct conection in its working parts than 
in caves where connecti' g rods and cranlare used. Thirdly, to bring an 
engine ina most limited space. The ivention consists in transforming 
the forward and backward motions of a Osshead intoa constant and direct 
rotating motion of a shafi, as also in ‘ansforming a constant rotating 
motion of a shaft into a forward and ickward motion of a crosshead 
applicable to steam engines, pumps, anaall other kinds of engines where 






315. W. Tayuor, Stifaall, W. Motingatiand H. Harrison, Mollirsiood, 
** Pudding Jurnaces."—Dated 6th F-wa y, i864. 

The object of this invention is to cousuct the puddling furnace in an 
improved manner, and it is intended, by eaus of air chamvers to be con- 
structed round the furnace, to dispense in gr. atimea-ure, if not altogether, 
with the necessity of using any filtering ia crial; it is believed also that, 
by this improved furnace, the iron proaced wiil be much purer in its 
nature, and that it can be made at a low: cost than by the present moe. 
It is well known that, in order to prese.\ the plates of a puddling f 
avd keep them from burnirg, it has een usual to protect them 
introducing into the furnace various systances, such as limestone, red 
ore, bull-cog, and other felting material Now this, besides being costly, 
has necessarily the effect of iapregnatiy the iron puddled with chemical 
impurities ; and, to obviate this, it has een pro osed by other inve.utors 
to krep the plates of the fur: awe cool byutroducing water round the fur- | 
nace by meaus of suitable pipes, but th plan has mot prove | successful. 
Now, by this invention, insead of usig water to covul the plates, the | 
patentees propo-e to use curreits of coldair. Por this purpose they con- 
struct the furnace in the usw] mannerzgxcept that, ou each side of tie 
puddling door, they propose t\ construct n air chamber ; these chambers | 
may be of any suitable dimmsions anahuape, and they ure carried in | 
opposite directions completely round thfurnace, in such a manver that 
they both meet at the rear d the furnce, the air from both chant 
being discharged into the flue chimney, Oother outlet provided. It will 
be seen from this description tat two curmts of cold air will be continu- 
ally drawn in at the two maths of the ir chambers provided on eaca 
side of the puddler’s door, that these vo currents of cold air, by 
constantly passing round the furnace, willhave the effect of cooling the 
same, and that the puudier, o the wan Woking the turnoce, will be, in a 
great manner, protected fron these chemi! cffusious and noxi 
arising from the padding of tie iron, to with he is now subject 
quence of the tendency ther wil be for ach effusions an 
their escaping from the iurnwe Coor, to belrawn up oue or other of tue 
air chambers provided. 

817. J. Kayn, Leeds, ‘Oil cans for lubcating purposes."—Dated 6th | 
February, 18 4. 
This invention consists in alixing a piece { brass, or other suitable alloy 
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otherwise, so that, when the power end of the knife moves up and down, it 
will at the same time perform a lateral to-and-fro movement. By this 
combination of motious the edge of the knife is drawn across the tobacco 
at same time that it is descending, and so producing the drawing cut desired. 
A drawing cut may also ve produced by a reciprocating blade working in a 
slide, the blade and slide being mounted at an inclination to the horizontal 
ced or mass of material to be cut, 


| 334. V. DE Strains, Upper-street, Islington, aad T. Rocers, Everton, “Mc 


chinery for sewing and stitching.” — ated 8th February. 1364. 
This invention cannot be described without reference to the drawings. 
C, Stopart, Etherley, Durham, ‘* Coke ovens.”"—Dated 9th February 





This invention consists in constructing coke ovens with horizontal flues in 
the side walls, through which the products of combustion are made to pass 
i direction before entering the chimney. The paten ee places 
vertical flues or shafts at the back of the ovens, with openings in the top, 
and leading at bottom into the side flues. He constructs the inuer side 
walls to incline inwards towards the vottom. 

S40. W. CuarKk. Chan y-lane, Loudon, “ Apparatus for inhaling air when 

charged with vapours.” —A communication. —~ Dated 0th February, 1-64. 
This invention csunot be described without reference to the drawings. 

« B. Toop, Falmouth, ** Con positions lo be used to prevent the oxidation 
of iron, the fouling of ships bottoms, d&e.”— Dated th Feb, vary, 164 
To prev. nt the oxiaation of iron, aud the fouling of ships’ bottoms, and 
other submerged things, the patentee uses an alkali (pot or soda), com- 
pounded with asphaite, pitch, tar, oil, or other similar sub-tance that will 
cause it to adhere to the iron, the ships bottom, or other submerged thing, 
n ¢ 1e same time ailowth compound to be shghtiy soluble. He tinds 
that a useful alkaline compound is produce’ by dissoiving 1 lb. of 
potash (or soda) in Sib. of melted pitch, and thee thinning she compound 
to the consistency of varnish, in the way y asop et by va. nish 
makers. To preserve wood from decay and worms, he employs arse: ite of 
potash or soda, or the antimeniate of potash or soda, or the su pharsenite 
ot potassium or sodium, or the su phantimoniate of potassium or sodium, 
and he dissolves it in coal oil (which he prefers t olvents). He 
I “val oil, and forces 
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employs 3 oz. of the slkali compound to one on of « 
the solution tno the tu: r by weil known 1 
COMPLETE ; PECIFICATIONS. 


1046. Sin C. Fox, New-street, Spring-garvens, London, ** Causing adhesion 
of the driving wheels f locomotive enyines, ke." — Partly a communica- 
tion. -- Dated 26th Apres, idv4. 

This invention consists in disposing arched or d 
wire round the lower parts of tue wheels tor 


tocted Se ts of insulated 
transiorming them into 














magnets, or cau ing manetic adhivsionm to or ust the rails by the 
passage of eieciricity aloug the deflected be! Aiso, in ¢ neecting 
to ether into a sy-teu, or combination of such deticeted belts around the 
wheels th se which ae situs e ou one side of an engie or carriage, and 












iuto anotier system or Combination th Which are si:uate on th oppo- 
ite side, tucse connections or combinations being « u bars or 
armatures surroundes by coils of tu, insulated vive Aco, pecial 

nstruction of the uetlected belts by windin., bunking-up, or biild us the 
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ipsuiated wire in a sere of cradie tashiou, se that tue lowcr members or 

wires of the beit being su_ported may hold up or wichia them the remain- 
e1 


ing members, the method of winding being such that the wi nay folow 
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continuously from bottem co top, and thence from top to bottom, and then 
from bottom to tap, and so on, whereby a creat savi' ¢ of power is effected 
py having less resistance in the electric curvent than if the wire were lad 
from bottom to tep, the end crossed, snd then continued from bottom to 
top again, and so on. And, also, whe ther in mbination or not with 
deflected belts as above set forth, this invention embraces the construction 
of armatur:s covcred with insulated wire and form:d into a bridge shape 
with pendent ends er pcles presented very close to or against, but not 
touching, the rails on which the engine or carriage runs, es 

1048. F. Busu, Boston, U.S., “* Nail-cutting machines."—A communication 
— Dated 26th April, 1364. ; ; 

This inveotion consists, First, in the combination of two heading die 
levers, two stirrups, and two toggles, with the oscillating cutter head, im 
the msnner specified. Secondly, in so applying the heading dies in the 
form of plungers that they may be free to turn on their axes, substantially 
as described. Thirdly, in the employment for drawing back the heading 
gies of two hooks attached to the heading levers, and arranged to operate, 
as described, upon two flanges disposed on the said dies for the purpose of 
turning them. Fourthly, in the arrangement of a single pair of nippers 
to operate in co. bination with the two sets of holding cies, substantially as 
specified. Fiftbly, in supporting the whole of the curriage in 4 carriage 
comp sed of a transversely moving slide, and a standard pivotted to the 
said slide, subst wtially as desciibed. Sixthly, in operatiug the tongs by 
means «f two pns arranged to operate, as set forth, Seventhly, in so 
combining cert in guides in combination with the carriage of the feeder as 
to pe: mit them to be raised up hizh enough to aliow the feeder to be turned 
away from the cutters, in mauner specified. Enghthly, in the combination 
and srravg ment of two grindmy wheels with a movable carriage, the 
same bei gy for the purpese of giinding the dies which are ured in the nail 
machine for heldi g the nail while 1% is being headed. Ninthly, in the 
combinstion and urrangem ut of a grinding wheel with the carriage for 
grindivg the movable cuttcr of the nail machine. 

1068. C. H. Pearson, Custom House terrace, Victoria Docks, London, 
* Apparatus for felling trees, ant for splitting tuaber.”—Dated 28th 
Apri, Ls6t. ope ; : 

The object of this invention is to fell trees or split timber into blocks, 
logs, or sections, by meaus of a blade or knife driven by a hydraulic press 
or presses, the knife being fr this purpose attac ied to a crosshe«d form- 
ing part of the ramof the press When constructing an apparatus suit «ble 
for felling trees, the hydraulic cyliuder is, by preference, mounted on 
trunnious or axes carri d by a carriage simisar to a gan carriage. 

1133. W. Davies, G Carte, and W. Cate, Quality court, Chancery-lane, 
London. * Machinery for cutting corks, bungs, gun wads, &e."—Dared 5th 
Man, 1864. ; - 

The patentees claim, First, the application of a roller having grooves or 
projections on its suriace te vork-cutting machines, for the purpose of 
giving rotary motion t? tne cork blank ‘‘square’’ or “ querter,” as 
described. And, secondly, the general arran,ement of machinery for 
cutting corks, bungs, and gun wads, as described. 

1214. G. T. BousrixLp, Brixton, © Apparatus employed in the manufacture 
a¢ screws.” —A communication.—D ited 13th May, 1864. 

This invention cannot be fully descrived without reference to the draw- 


1314. D. Cuark, Carlisle, ‘‘ Siench-trapped gullies."—Dated 27th May, 
1864. 

The objects of this invention are to construct a stench-trapped gulley 
with removable sludge box, having slits, perforations, or a kind of vertical 
grating «ast on to the top thereof, so as to prevent anything but water 
passiug into the drain ; and to construct a third stench trap, for the more 








effec tual , revention of smells arising from the drain, such trap also acting 


as a prot ction and seal to the drain when the top grating and sludge bex 
are removed. The patentee claims to have farther improved the sluige 
box vy the introduction of a movable handle, and casting of a bottom 
handle on to the box, and to have effected an improvement in casting the 
hopper on to the top grate, instead of being cast separately, and secured 
thereto by screws or rivets, as heretofore in other gulleys. 

1331. H. A. Bonnevitie, Paris, “ Manufacture of swivels.”—A communica- 

tion. —Dated 3vth May, 1864. 

This invention consists, essentially, in making swivels from one piece of 
metal by stamping and bending, without filing or soldering. 

1403. W. E. Gepar, Wellington-street, Strand, London, “ Typographical 
conpositing machinery.” A communication.—Dated 6th June, 1864. 

This invention cousists in composing typographical moulds or forms with 
a single alphabet of ordinwry printing or other type for each sort of cha- 
racter it is intended to print, anu prouucing while composing the strict jus- 
tification or measure of tne lines, and the making up iuto pages, the whole 
by an improved process, diff-ring essentially from the ordinary method 
generally used in priuting offices. It dispenses with the acquisition of 
policies or bills of fount, composed of a relative quantity of letters to the 
presumed use of each of them; and the characters or type may be spaced 
among each other without changing alphabet, that is to say, to cause an 
indet rminate number of Ns to enter a given space. By the use »%f this 
apparatus not only is a great stock of type economised, but the costly dis- 
tribution of the type of a mould or forme, after the working off, is also 
suppressed, 

1481. G. S. Hooker, Bast Grinstead, Sussex, ‘‘ Apparatus for fitting and 
working spindles in millstones.”"—Dated Lith June, 1864. 

This invention cannot be described without reference to the drawings. 

1536. H. A. BonnevitLe, Paris, “‘ Apparatus for grinding or pulverising 
grain.” —A communication.— Dated 218i June, 1864. 

This invention con-ists iu the system of mounting the stones, the upper 
one or runner on a solid shaft, and the lower one or lid 0. a hollow shaft, 
so that, contrarily to the usual way of worsing them, in which, as their 
names indicate, the upper stove only turns, the lower one remaining fixed, 
both stunes turn in contrary directions, thus doubling the speed and grind- 
ing power. 


THE IRON, COAL, AND GENERAL TRADES OF 
BiIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

DISORGANISATION IN THE TRON TRADE: The Masters Invoking the Inter- 
Jerence of the Lord Lieutenant and the Magistracy—Mass Mertines 
or THE Miners: The Masters at Cannock Chase Yielding to the 
Terms Dictated—Cokes rrom WaLEs—WELSH Bars AbDVANCING— 
Harpware ‘T'rapes: Cond tion Satisfactory—LocaL Water and 
Gas Companies: Meetings and Dividends—Sewace ovr Wouver- 
HAMPTON TO BE COMMENCED, 


Tue iron trade is in a most disorganised condition, owing to the | 


continued effuris of the miners on strike in the Dudley and Brierly- 


hill districts to bring out the men in the Wolverhampton and | 


Bilston district. 

On ’Change in Wolverhampton on Wednesday, the all-engrossing 
topic was the strike. On the same day a meeting of coalmasters was 
held, and a deputation was appointed “to confer with the Lord- 
Lieutenant of Staffordshire (the Earl of Lichfield), and the magis- 
trates of the district as to the means to be adopted to put a stop to 
the illegal assemblages which are now meeting daily in various 
parts of the district, for the purpose of intimidation, and preventing 
those colliers who are not mixed up with the strike in the Dudley 
district from continuing at work.” Similar gatherings in the year 
1858 led to similar proceedings on the part of the trade, and to the 
consequent interference of the Lord-Lieutenant and the magistracy. 
Atthe meeting ov Wednesday the mastersex pressed their strong deter- 
mination notto give way in the matter of wages; and it wasstated that, 
although they have not been brought before the public, yet that very 
gross cases of intimidation have been practised. Workmen, it was 
alleged, had bern thrown into the canal, been threatened to be made 
as “ bloody as butebers,” had been pelted by women as they were 
going to work, and that masters had been threatened to have their 
pit chains pulled «ff. Early in October, 1858, the colliers in the 
Oldbury and the Westbromwich district had been on strike about 
fourteen weeks, again t a reduction of Is. a day, namely, from ds. 


to 4s., when the late Lord Hatherton, who was at that time the ; 


Lord-Licutenant of Staffurdshire, presided at a meeting of the 
magistrates of the wes'ern division of Staffordshire, aud it was 
unanimously resolved, “ ‘I hat the magistrates are determined to em- 
ploy all means in their power to detect and punish all parties who 
shall join in any acts of intimidation, whether by illegal inter- 
ference with colliers wh» may be willing to work, or by acts of 
Vagrancy or beggivg, accompanied with acts of intimidation. ‘Ihat 
the police be instructed to avail themselves of every means to pro- 
curs evidence of such acts of intimidation, and to bring such cases 
before the magistrates. ‘That all parties interested who have been 
more immediately «#ffected by ths proceedings of the colliers on 
strike, are requested to furuish to the police such evidence 
as may evatle them to bring offenders to justice.” The 
determination of the coal masters, at their meeting in Wolver- 
hampton, to invoke the aid of the magistracy in putting down the 











intimidation which results from the men on strike assembling in 
vast numbers near the collieries of this district, produced a better 
feeling in Birmingham yesterday (Thursday), than that which 
characterised the usual weekly gathering in Wolverhampton on the 
previous day. At the same time, several works were reported to be 
almost entirely standing for want of coal. Chief amongst these are 
the mills and forges of Messrs. G. B. Thorneycroft and Co.. of 
Wolverhampton, whose 300 or 400 colliers have nearly all come out 
in the last few days without giving notice, alleging intimidation as 
their reason. Now Major Thorneycroft is the high Sheriff of 
Staffordshire, and Mr. Hartley, the managing partner of the firm, is 
a deputy lieutenant, and the chairman of the police committee of the 
county. Decisive action on the part of the authorities is expected 
to bring the dispute to a termination in a few weeks at the utmost ; 
but it is not thought improbable that the termination will be pre- 
ceeded by acollisio:. In the meantime very little trade is being 
done, and the Welsh masters, profiting by the state of affairs, are 
meeting a ready sale for their bars at 5s. advance on last week's rates, 
viz., £7 10s. at the works in Wales. 

The leading meeting which the men have held in the week was 
one at Brown Ilills, in the Cannock Chase district, whence the fur- 
naces and forges have recently been obtaining considerable supplies. 
Mew were marching to Brown Hills from the disturbed districts all 
night: and the meeting which was held was attended by nearly 
5,000 people ; but fr m 7,00 to 8,000 are estimated to have been on 
the ground at one part or other of the day. The resolution come 
to was, to appoiut a deputation to wait upon the masters and desire 
them not to continue to supply the mills and forges, but to contine 
their attention as heretofore to the domestic trade until the strike 
should be over. All the masters who were seen—and they were 
but few, and those not in a large way of business—at once, we are 
told, gave the required undertaking. Action upon the agreement 
was, moreover, so prompt, that many trucks and several boats sent 


in yesterday morning for loading were at once sent back again. It | 


is also said that in one instance where some boats were half loaded, 
they were unlvaded and sent away empty. This agreement being 
adhered to, therefore, there is happily no prospect of the strike ex- 
tending to the Cannock district. 

In the absence of coal the furnaces are supplied to a large extent 
with Welsh coke, the cost of which is being lessened by the railway 


companies having slightly lowered their rates of carriage during the | 
If, however, the magisterial proceedings should not prove | 


strike. 
effective, the cutting off of the Cannock Chase supplies will be 
seriously felt by both finished iron makers and also hardware manu- 
facturers throughout the whole of South Staffordshire. 

Relative to the general hardware trades of the district we have to 
report that in Birmingham the metal rollers are working full time, 
and the demand for material is steady. The hollow-ware manufac- 
turers are well employed, and the edge-tool makers, and tin-plate 
workers are doing a good average trade. The electro-platers are 
busy, chiefly on account of the export demand. The fancy trades 


| are not in a very satisfactory condition, and the button trade is quiet. 


In Wolverhampton there is little unemployed labour. The brass- 
founders and japanners are actively engaged, and the best lock 
makers are in no lack of orders. The tin-plate makers and 
galvanisers are well employed. In other parts of the district there 
is little change from our last report. The casting trade is brisk; the 
foundries are well engaged; and for railway fittings and most 
articles of rolling stock the demand is exceedingly good. 

An extensive failu:e has taken place in Birmingham. Mr. James 
Marks, merchant, of Wrottesley-street, in that town, has stopped 
payment. A meeting of creditors was held on Friday last. A 
statement of affairs was presented, by which it appears that the 
liabilities amount to £22,271 10s. 7d. This sum includes accom- 
modation bills to the amount of £7,311 12s. 8d. The assets are 
estimated at £22,265 93. 5d., almost the whole of this being due 
for goods shipped to Melbourne. The meeting was adjourned 
until to-day (Friday), to enable Mr. Marks to obtain security for a 
composition of 10s, in the pound, it being understood that, in the 
event of his failing this, a deed of assignment for the benefit of 
creditors should be executed. 

The report of the Birmingham Waterworks Company for the 
half-year ending June 30th, 1864, shows that the water rental for 
that period has been £17,80819s, The profits of the past half-year 
have been £8,641 5s. 8d., being less than that of the corresponding 
half-year of 1863 by £119 11s. 5d. This decrease is owing to the 
advance in the price of coal, and to considerable repairs having 
been required to the works. A dividend of 6} per cent. is recom- 
mended. A trial boring has been made on the company’s land at 
Aston, the result of which warrants the directors in believing that 
a valuable supply of good water will be obtained by more extensive 
operations. 

A meeting of the proprietors of the Birmingham and Stafford- 
shire Gaslight Company was held in Birmingham on Tuesday. 
From the report it appeared that the balance up to the 30th day of 
June is £18,780 18s. Out of this balance the usual dividend of 10 
per cent. was recommended upon that portion of the capital of the 


company entitled to that rate of dividend; and at the rate of 7} per | 


cent, per annum upon the £4 per share paid on the £28 shares. 
After these payments a balauce of £885 183. will remain to be 
carried forward. The report and dividends were adopted. 

The ordinary half-yearly meeting of the shareholders in the 
Birmingham Gaslight and Coke Company was held in that town 
on Tuesday. The report stated that, in consequence of the reduc- 
tion made in the price of gas in 1863, and of the great advance made 
in the price of Staffordshire coal, the profits of the half-year ending 
July 30th were not sufficient for the payment of the legal maximum 
dividend, The directors, therefore, deemed it prudent to fall back 
on the reserved fund, and take from it a sum of £2,500. This will 
enable the directors to pay the maximum dividend of 4} per cent. 
for the half-year on the class of A and B shares, and 3} per cent. on 
the new ordinary shares. The dividends, as recommended, were 
declared. 

The sewerage committee of the Corporation and Local Board of 
Health of Wolverhampton, having exhausted their efforts to make 
terms with certain of the proprietors of the land in the outskirts of 
the town, through which the outfalls of the proposed sewers will 
pass, have now resolved to proceed according to the terms of the 
Act. At the monthly meeting of the Wolverhampton Town 
Couucil, held on Monday last, a resolution was moved empowering 
the committee to cause all necessary notices to be given to the 
owners aud occupiers of the land “ into, through, and under which” 
the sewers are to be carried, and giving them authority to make all 
necessary arrangements with such owners or occupiers. The plans 
were, some time ago, approved by Mr. Rawlins, and there is no 
longer any indiff-rence on the part of the inhabitants to the ex- 
pending of the necessary funds. The Town Councils of both 
Birmingham aud Wolverhampton are combiniug to memorialise 
the Home Secretary in favour of the introduction of a bill to carry 
out the suggestions of the select committee of the House of Com- 
mous, on the best means of di-~posing of the sewage of large towns. 
The scheme suggested by the committee would prove a great relief 
io Birmingham, where considerable difficulty has been experienced 
in harmlessly disposing of the solid matter. 


Tue 13}-1xcu Guxs.—Three “ 600-pounders” are in course of 
construction at Elswick, at a cost of £4,000 each. Mr. Anderson is 
making a gun of the same weight at Woolwich. 

Trarric Receirts.—-The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 3rd of September, on 
11,605 miles, to £710,445, and for the correspouding week of last 
year, on 11,142 miles, to £649,750, showing an increase of 463 miles, 
and of £60,695 in the receipts. 

Roman Roaps.—!n Malton, on Monday, in excavating for drainage 
round the Post-otlice corner, portions of two Roman roads were cut 
through about turee feet below the present surface. One road was 
that which led towards the west (York, &c.), and the other, in Wheel- 

ate, to the north (Isurium), and also to Pretorium (Dunsley), 
oth were paved, and run together with a cement or mortar. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverpoot District: Mersey Docks and Harbour Board: Birken- 
head: Dreadful Accident at the Vauxhall! Foundry; 4 ppointment of 
Surveyor to the Town Councit: Mersey Steel and Iron Company 
Another Screw Propeller—Tue Stare or Lancasaire: Mr, Raw- 
linson, C.E., on the Public Works Act — Norru Eastern Distarcr: 
Testing Chain Cables: New Railway Project: State of Trade: 
Threatened Strikes: Hunter's Double-armed Anchors: Coal Cutting 
by Machinery; Launch of an Iron Ship at Stockton—Tue Dispute 
in THE West Yorksarre Iron Trape—-Stare or Trape: Leeds: 





Derbyshire; South Yorsshire—Scorrisu Toriws: The Clyde Trust; 
Rai way Progress (Caledonian, Edinburgh and Glassow. and Glasgow 
and South Western): Dumfries Water Supply; Kelso Water Supply 
and Drainage: Greenock Harbour; Clyde Shipuiiding. 


We commence with Liverpool. At the last sitting of the Mersey 
Docks and Harbour Board a letter was read from Messrs. Laird 
Brothers, suggesting that, owing to the increase in the shipbuilding 
trade of the port, a distance of one nautical mile should be measured 
off in such part of the channel as the surveyor may deem most suit- 
able, so that an accurate account of a vessel's speed may be obtained 
by running over this distance with and against the tide, the difficul- 
ties with the present courses being that the vessels had to run athwart 
the tide. Mr. Bold, Mr. Kendall, and Mr. Tobin hoped the sugges- 
tion would be carried out. The letter was referred to the marine 
committee —At the last monthly meeting of the Birkenhead Com- 
missioners, the medical officer’s report showed that during the month 
ending the 27th August last, there had been 71 deaths registered in the 
township, being at the rate of 22-1 per 1,000 per annum. The ratio for 
the corresponding period of last year was 29-9 per 1,000 per annum. 
From the ferry accounts it appeared that the receipts for the month 

ending the 51st of August last amounted to £3,669, against £3,366 
| 14s. 4d. in the corresponding month of last year. From the 24th 
| April to the 3lst August this year the receipts were £14,249 lus, 9d., 
| against £12,871 ()s. 8d. in the corresponding period of last year. The 
| expenditure during the latter period was this year £9,462 6s. 8d., 
against £8,105 19s. 3d. in the corresponding months of last year. 
Mr. M‘Gill explained that the apparent large increase in the expen- 
diture arose from an account of £400 from the Canada Works, which 
had been sent in in October last, and so placed away that it had not 
been seen untillast month. The law clerk read a communication to the 
effect that Mr. Henry Gough, hotel proprietor,and Mr, Thomas Evans, 
coach and car proprietor, unless they had some assurance that the work 
of laying down astreet railway in Bridge-street, and which they desig- 
nated as a public nuisance, would not be proceeded with, would at 
once, without further notice, take the necessary steps to prevent the 
rails being laid down. The commissioners were further called upon 
to remove, or have removed, the railway or tramway already laid 
down. The question was referred to the law clerk.—A shocking acci- 
dent occurred at the Vauxhall Foundry, Liverpool, on Friday night. 
It appears that about ten o’clock on that night Michael Farrell, a 
labourer, who resided at No. 6, Green-street, Matthew Jump, 9, Court, 
Naylor-street, and Francis Timler, 4, Court, Oriel-street, 
were engaged at the foundry in hoisting a cylinder, five tons in 
weight, by means of cranes and tackling, from the bed of sand where 
it had been cast, the sand and the cylinder being still quite hot. When 
the cylinder had been hoisted to about the surface of the pit, one of 
the sings of the tackling broke, which caused the cylinder to fall and 
roll into the pit again. Farrell, it is stated, had left the premises a 
short time before the hoisting commenced, but returned again, and 
as he was not seen after the fall of the cylinder, it was supposed that 
he had left the works. Nothing more was heard of him until Satur- 
day, when his wife called at the foundry to inquire about him, as he 
had not been home. The gateman told her that he was not there, 
and, for some reason or other, suggested that she should go to the 
Bridewell to see if he was locked up. She did so; and called also, we 
believe, at the police court, but found no tidings of him there. She 
went again to the foundry to see if she could find him and get his 
wages, but was again told that he was not there. The poor woman 
was quite at a loss to account for his disappearance, remarking to 
some of the workpeople that she was sure he would have gone home 
if he had left the foundry. It then occurred to one of the workmen 
| that he might be under the cylinder which had fallen. An examina- 

tion took place, and one of his feet being found among the sand, Mr. 

David Wilson, foreman of the moulding department, caused the cylin- 

der to be immediately re-hoisted, and Mr. R. Williams, surgeon, 
| corner of Leeds-street, was sent for. The cylinder was raised, and 
| on some of the sand being scraped — a horrible sight presented 

itself. The mangled remains of Farrell were found among the hot 
sand in the pit in which the cylinder had been cast, and from which 
it was being hoisted when it fell. His head was almost smashed to 
pieces, the body dismembered and nearly roasted to a cinder, pieces 
| of the burnt flesh being mixed with the moulding sand, from which 
it was picked by Dr. Williams. The remains of the unfortunate man 
were placed in a piece of canvas and taken to the deadhouse at the 
| Prince’s Dock. Dr. Williams is of opinion, from the way the head is 

smashed, that death must have been instantaneous. There seems 
| to be some doubt whether the deceased fell into the pit or was knocked 
into it by the cylinder when it fell. It is thought probable that, 
seeing the hoisting gear break, he rushed out of the way, and in doing 
so, missed his footing and fell into the pit, which is about six feet 
deep, and the sides of which steeply incline.—The Liverpool Town 
Council has adopted the recommendation of the finance committee to 
appoint Mr, E. R. Robson surveyor to the corporation at the salary 
ot £500 per annum, as fixed by the council on the 6th day of June 
last. Mr. Alderman Stewart, in moving the contirmation of the re- 
commendation, said there were forty-live or forty-six applicants. 
They were all most respectable and intelligent gentlemen, but, on 
the whole, looking at the pursuits of Mr, Robson, and the sort of ex- 
perience he had had, the committee selected that gentleman, at 
present residing in Durham, as the one to be recommended for 
adoption. Mr. Robson was in the thirtieth year of his age, anda 
native of Newcasue-upon-Tyne. His father was formerly a builder 
in that town, and now an alderman and town councillor at New- 
castle. In his father’s office he obtained that sort of experience 
which was always valuable, and he was then apprenticed to Mr. 
Dobson, architect, Newcastle, and afterwards to Mr. G. G. Scott. 
Since then he has been pursuing his profession with tolerably fair 
success. Cclonel Clay gave his annual dinner to the foremen of the 
Mersey Steel and Iron Company, Limited, on Saturday evening, at 
Chidwall Abbey. Among the gentlemen invited there were present 
Mr. C. Turner, M.P., Mr. John Campbell, Mr. G. H. Horsfatl, Mr. 
Philpotis, Major M‘Neile, Captain M‘Neile, Captain Cox, Captain 
Clay, Mr. Glynn, Mr. Bloxham, &c. Many toasts were given, but 
especially the health of Colonel Clay, the managing director of the 
newly-formed company, which was received with applause again and 
again repeated.—Mr. James Seel, an ingenious mechanic, a working 
joiner, 62, Clevedon-street, Prince’s Park, is exhibiting « tracing of 
his serew propeller, and states that from experiments made on the 
Prince’s Park lake, Liverpool, he finds that with this screw he can 
get four times the speed of the ordinary screw with the same engine 
and the same pressure of steam. ‘The screws are worked reverse by 
means of two wheels at the centre boxes of the screws, and can be re- 
placed at sea at any time, and being only one-third in the water can 
be unshipped without any difficulty. There are six blades in one 
frame, the reversible one catching the back water as the ordinary one, 
giving thereby five times the velocity, as proved the last three or four 
years on Prince’s Park lake. ‘The steam on his model is raised by 
naphtha. The Admiralty has been communicated with and the 
Duke of Somerset has ordered tracings to be sent, which was done on 
the 1lstinstant. Mr. Seel has joined the Victuria Model Yacnt Club, 





to test the merits of his invention. 
Interesting reports were presented as to the state of Lancashire at 
a meeting of the central executive relief committee,on Monday. Tue 





following figures show the condition of the cotton operatives at the 
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present time as compared with last month, and also with the com- 
mencement of the present year :— 


Fulltime. Shorttime. Out of work. 


Janua: o> « 0 we a = 5.856 oo 158,653 
June wad te ee ee ee oe )§«6288,869 4. 80.066 «- 105,161 
July .. .. -© «+ of eo 292,448 .. 67,660 oo 101,568 
August -« «+ «+ oe «+ 299,229 .. 59,074 «- 102,090 


Mr. Rawlinson, C.E., presented the following report as to the opera— 
tion of the Public Works (Manufacturing Districts) Act, 1863 :— 
“ Up to this date, eighty places (towns, townships, parishes, and dis~ 
tricts) have adopted the provisions of the Public Works Act, and in 
most of them works are in progress. The total amount sanctioned 
by Parliament is £1,850,000. Out of this sum the Poor-law Board 
has ordered, and the Exchequer Loan Commissioners have paid over, 
£577,609, leaving a residue of £1,272,391 to be advanced. The 
several local authorities have arranged to borrow sums equal, in the 
whole, to £1,£85,312, leaving £264,688 tv be ordered as the plans 
and estimates are reported on. Nearly the whole of this sum 
(£264,688) has, however, been applied for. These figures show that 
a sum of £1,272,391 remained to be advanced when the last return 
was made up. Instalments are regularly in course of being advanced, 
reducing this amount. Generally the works are progressing satis- 
factorily, but the rate of progress rests entirely with the local autho- 
rities. “Works have been and are retarded in some places by a scarcity 
of materials — flags, paving stones, and bricks. In some districts 
there are no unemployed cotton operatives, and in other places num- 
bers have found work outside the Public Works Act. The sum of 
money remaining to be advanced, £1,272,391, will afford the local 
authorities means to employ a much larger number of men, if more 
factory operatives are thrown out ofwork during this autumn, winter, 
and spring. ‘The places in which there are the greatest number of 
men unemployed at present are Preston, Ashton-under-Lyne, and 
Glossop. ‘The corporation of Preston have employed large numbers 
of men during the past year, and are now about to dedicate 100 acres 
of land for a public park, in the formation of which much work will 
be found. The corporations of Ashton-under-Lyne and Stalybridge 
have also employed considerable numbers of distressed men, and have 
recently made application for a further loan of £120,000 to be ex- 
pended in furming new waterworks. Several hundred men may have 
employment on such works almost immediately. At Glossop, there 
are upwards of 490 men, mostly engaged upon Lord Edward 
Howard's estate. At Blackburn, Wigan, Bolton, Oldham, Stockport, 
and other places, large numbers of men are in regular work. ‘These 
men consist of overlookers, weavers, spinners, cardroom hands, 
warpers, piercers, twisters, sizers, dyers and bleachers, fustian cutters, 
roller coverers, hatters, and various other branches of the peculiar 
occupations of the district. ‘The weekly wages earned by day’s wages 
and by measured work vary from 12s. to 20s. per man, The several 
works in progress are visited and inspected from time to time, and 
returns are obtained monthly from each place where the Act is in 
operation. The experiment of excavating works by distressed cotton 
operatives has now been tried on a large scale. Some of the works, 
town sewering and house draining, might have been considered beyond 
the scope of such labour, but the determination and intelligence of 
the men have overcome a!1 difficulties.” 

We turn to the north-eastern district. A large establishment for 
officially testing chain cables and anchors will be opened out at Low 
Walker, on the Tyne, within less than a month. An official, 
appointed by Lloyd’s, will reside upon the spot. Large establish- 
ments of a similar kind have been opened at London and Liverpool, 
and two large testing-houses have been established in Staffordshire, 
under limited liability, as on the Tyne. Amongst the new railway 
projects that will be brought before Parliament next session is one 
for the formation of a line across a portion of the north riding of 
Yorkshire. It will commence near Wath, a few miles from Ripon 
on the North-Eastern line, will touch at Masham, Middleham, and 
Hawes, and will join the London and North-Western system near 
Sedbergh. The North-Eastern Company have refused ty construct 
the line or favour the project. A new company will therefore prose- 
cute the scheme with a view of selling it either to the North-Eastern 
or the London and North-Western Company. The promoters rely 
greatly upon the traffic in an excellent quality of building lime, and 
in the ironstone and lead now worked or to be worked in their district. 
Acorrespondent of the Newcastle Chronicle says :—‘ The general trade 
of the district continues healthy and active. Many of our large 
manufacturing concerns are working overtime, and all of them are 
fully employed. The advance in the bank rate of discount will no 
doubt have a tendency to check speculation, but so far the price of 
money has exercised no appreciable effect on commercial transactions 
in this locality. The new Consett Iron Company is, I hear, about 
to put some of their long dormant furnaces, in that district, into blast 
again. ‘There are eighteen blast furnaces belonging tothe old Derwent 
Iron Company, only seven of which are now at work, eleven being 
idle. There is another furnace at Darlington belonging to the South 
Durham Company, out also, and with these exceptions—one at 
Darlington and eleven at Consett—every blast furnace in this 
district is at full work. There is a slight downward tendency in the 
price of iron, owing, I suppose, to the state of the money market ; 
but there is no disposition to slacken the production by any 
of the ironmasters in the north-eastern district. In this respect the 


iron trade is better off here than in Staffordshire, where things are | 


not nearly so brisk as they were. Many men are out of employment, 
and the ironmasters are not over full of orders, Another limited 
liability company has been formed at Stockton, with a capital of 
£100,000, ‘They have purchased the blast furnaces of Messrs. 
Holdsworth, Bevington, Byers, and Co., and about thirty acres of 
land adjoining, upon which they propose to erect rolling mills. The 
whole of the shares for this company have been teken up. There 
is a talk in Cleveland that, in a short time, another company, upon a 
larger scale, will be launched. Negotiations, I know, are going on 
ror the purchase of land on the Teeside, and in a short time I expect 
to hear that the concern has been formally initiated.” There is a 
strike at Jarrow amongst the jetty-men, which has rather an 
unpleasant appearance. If some arrangement be not come to ina 
few days there is a fear that a couple of the blast furnaces will be 
laid in, and some of the men in the shipbuilding yard will have to be 
paid off, The labourers have a union now, and there are betweer 
40,000 and 50,000 members in it. In the Jarrow branch alone there 
are nearly 2,000 members. It is to be hoped that matters will be 
arranged, and that there will be no strike. At the Tudhoe !ronworks 
there is also the fear of an unpleasant contention between the 
men und their masters, A trial of one of Mr. Hunter's 
double-armed anchors against the ordinary or Admiralty anchor took 
place last week. The weight of the new anchor was 1 ewt. 3 qrs. 111b., 
and the other 3 ewt 1 qr, 20 Ib., or nearly double. Notwithstanding 
the very soft nature o: the ground, which was much in favour of the 
heavier anchor, the new anchor was found fully equal to the larger 
anchor in holding power, a result, it is confidently affirmed, never 
before obtained; but greater results are expected in further trials, 
which are intended to be made a little below bridge, where better 
anchorage ground exists. The patent anchor was made by Messrs. 
Waterston and Son, of Eiswick, and the Admiralty anchor by Messrs. 
Hawks, Crawshay, and Sons, a sufficient guarantee of its quality. 
A new coal-cutting machine was tried at Messrs. Hawks, Crawshay, 
and Co.’s ironworks, on Saturday, The inventor of the machine is 
Mr. Burdon, of Team Colliery. ‘If the machine makes 100 revolu- 
tions per minute, and cuts the one-sixteenth of an inch for every 
revolution, it will equal 6}in. in one minute, or 375in. per hour, which 
is equal to 10} yards. If kept going, say ten hours per day, it will 
cut 107} yards; and if the machine be made to cut 2}ft. in the coal, 
which it can do easily, and the seam be three feet high, and cut the 
distance of 1074 yards, it will equal in weight about 82 tons of coal; 
so also in proportion according to the thickness of the seam of coal. 
It the seam be six feet it will cut twice the weight. If the machine 
should cut 1-8th of an inch per revolution, which the inventor has 
no doubt it will, it will go twice the distance, and cut twice the weight 
of coal. As the machine propels itself, it will only take one man 
and a boy to manage it. It may, perhaps, take two men. It will 
only cut about 2in. high from the bottom of the seam ; therefore, the 





small which will be made will be almost nothing, which is a very 


great advantage to coalowners. The coal on which the machine was 
tried came from Seaton Delaval Colliery, which is understood to be 
as hard as any coal in the Hartley district. A man can only hew 
about 3} tons of this coal, and nearly one-third of it is small, which 
of course reduces the value of the coal hewn. On that ground alone 
the machine has a very great advantage. It cuts the coal very 
easily, and there is no question but it will answer in the Hartley 
seams, if they are laid out properly for it. It cannot be made to suit 
all the collieries and seams of coal, as some seams are soft both top 
and bottom, and so many props have to be used that there is not 
room for a machine; and, therefore, under such circumstances, can- 
not be made to answer so well as the man. Lut in seaury where the 
top and bottom are hard the machine can be used, provided, of course, 
that the seam be properly laid out. It is worked by compressed air, 
and the machine can be made not morethan 2ft. high, as the two 
cylinders, which are 6in. or 7in. diameter, and all the machinery, can 
be put inside the frame, which will be 7}ft. long, and 2it. 10in. wide. 
The men will be protected from the machinery. The inventor 
has also a model cf a machine for wedging the coal down, 
which can be worked by compressed air, the same as the 
hewing machine, and is likely to be introduced if the hewing 
machine is found to answer. It can be used either in a low 
or high seam; it can be elevated from 3ft. to 6ft. high, and with a 
pressure of 20 Ib. per inch, will strike the wedge equal to the weight 
of about two tons. It is so simply constructed that one man may 
easily manage it. All pitmen know that gunpowder is very destruc- 
tive to the coal. It makes the coal fall much to pieces; in fact, it is 
the opinion of some that the machine for wedging would pay with- 
out the hewing machine, as it would be a saving to the coals. There 
would not be -o much small made, and the coals would keep their 
size better. An iron sailing vessel has been launched by Messrs. 
M. Pearse and Co., Stockton. The dimensions are as follow.— 
Length between perpendiculars, 175ft; breadth of beam, 28ft. 10in. ; 
and depth of hold, 18ft. 10in. Her tonnage is 697 o.M. She was 
named the Dragon. and has been purchased by a Liverpool firm to 
be used in the foreign trade. 

The unfortunate dispute in the West Yorkshire iron trade, after 
extending over a period of nearly five months, seems now to be 
practically approaching a conclusion. The masters continue to 
insist upon the declaration, and finding that there is no prospect of 
its not being enforced, all the best men are gradually resuming 
work, and the furnaces are again being pretty generally brought into 
operation. Messrs. ‘Taylor's, Providence Works, where the dispute 
commenced, have secured the services of Belgian and other foreign 
puddlers, and with those of their old hands who have gone in, they 
are now prettly nearly in full work. At the Clarence, Messrs. 
Cooper and Co,’s, seven-eighths of the works are in operation, and 
that firm only need about twenty more men to complete their full 
strength. Messrs. Cooper have introduced some foreign hands, but 
most of the best of their old puddlers have returned to work. The 
men at Messrs. Armitage’s, Farnley, are going in freely, and they 
will soon be full-handed; and at Monk Bridge. Messrs. Kitson’s, 
they are also receiving back the old hands. At Low Moor, some of 
the men have also given in, although many of the old puddlers refuse 
to sign. The Bowling Works will next week be about full handed. 
Within the last fortnight large numbers of the best forehands have 
signed the declaration. The company promoted a considerable 
section of the middle hands to forehand places. They do not, there- 
fore, stand in need of the services of the forebands still locked out, 
and they could also do without the Belgians, with whom they con- 
tracted when fewer of their own hands offered to submit, although, 
in fulfilment of their bargain, they reserve a few furnaces for these 
foreign workmen, whose arrival is immediately expected. ‘There is, 
therefore, no symptom whatever of a change on the masters’ part in 
respect to the vital question in dispute. The yielding spirit, is, 
however, spreading among the men locked out, where no specific 
grievance existed, independent of the point involved in giving up 
the Union by signing the declaration. 

At Leeds the makers of best and merchants’ iron are again 
beginning to be better employed, though they are yet short of hands 
owing to the “ lock-out” under the “declaration.” Merchants’ iron 
is also in fair demand. The machine makers are busy, principally in 
the execution of orders for the Continent. In the Chesterfield dis- 
trict the coal trade has improved. There is no change of importance 
in the iron trade, and of the two trades generally it may be said that 
they are satisfactory. In South Yorkshire the iron trade continues 
in the same state of activity which has characterised it for some 
months past; the orders more than keep pace with the ability to 
supply. There is an increasing demand for steam coal for Goole, 
Hull, and other ports, and all that is raised finds an easy market. 
The *Silkstones” are in good request for the Metropolis, and coal 
masters are unable to stock, as all that is raised scarcely meets the 
requirements of customers. The sale ot Barnsley house coal, though 
increasing, is by no means so good as it has been, more especially the 
sale by water carriage, the latter trade having suffered more by the 
strike and lock-out, and some time will yet elapse before it has 
recovered 

With regard to Scottish topics, it is interesting to note that the 


| revenue of the Clyde Trust for the year ending June 30th, 1864, 





amounted to £121,381, against £118,093 in the twelve months ending 
June 30th, 1863. The expenditure on capital account of the Caledo- 
nian Railway during the past half-year amounted to £300,947, 
represented by various new works and subscriptions to other small 
undertakings. The company is in a highly progressive and prosperous 
condition, and the working expenses have been reduced to £38 183. 2d. 
per cent. ; the increase in the revenue for the half-year ending 
July 3lst was £58,732. The report of the Edinburgh and Glasgow 
states that on capital account £23,048 has been expended for 
works, of which £18,283 is for workmen’s houses at Gowlairs, and 
the new goods station at Sighthill—in extensions at Greenhill, 
Gogar, Dumbarton, Morningside, and Maryhill stations, £2,353, 
and £2,412 for additional smith’s shops at Cowlairs and points- 
men’s houses at Milngavie Junction, &c., make up the balance. 
The board have had under careful consideration the amount at the 
debit of the permanent way renewal account, which now stands at 
£50,289 5s. 3d. An account of the recent extensive relayings of 
the main line and Wilsontown branch has been made out; and it 
appears that the line, as originally formed, has been improved to the 
extent of £16,690 0s, 7d. Heavier rails have been laid down, and 
the difference in weight has been estimated. The additional sleepers, 
chairs, and other material, with fish-jointing, make up the above 
sum; and, with the concurrence of the auditors, the directors pro- 
pose to charge the amount to capital. The Glasgow and South- 
Western has expended on capital account during the past half-year 
£48,996, of which £38,162 was for additional locomotive and 
carrying stock. The sum of £9,724 0s. 9d. has been expended on 
the renewal of the perman nt way during the half-year, and the 
directors have charged. £10,000 against revenue on this account, 
leaving a balance outstanding of £19,408. In connection with this 
undertaking it is interesting to note the gradual development of the 
traffic for the last six years, during which time there has been no 
increase in the mileage :— 









ic Coach- Goods and Joint Total 

ae A eg i Live Stock Minerals. Line Traffic 

5 (less Cart). (one-half) Repts. 

£ £ £ £ 
Jan. 31, 1859 41,995 76,148 4,658 181 691 
July 31, 1859 .. 45,890 76,396 4,521 183,764 
Jan. 31, 1860 .. : 1 78,498 4,722 194,193 
July 31, 1860 ,, 59,805 $2,561 4,453 198,950 
Jan, 31, 1861 ., 64,507 91,969 4,740 213.838 
July 31, 1861 ., 59,501 86,990 4,151 205,490 
Jan. 31, 1862 .. 61,209 50,445 94.716 4,341 210,711 
July 31, 1862 .. 56,788 52 583 92,301 3,784 205 456 
Jan. 31, 1863 62,107 52,1205 97,367 4,119 215,698 
July 81, 1863 61,442 57,600 95,341 4,088 218,471 
Jan. 31, 1864 .. 66,091 55,637 101,477 4,559 227,764 
July 31, 1:64 .. 67,969 60,514 101,365 4,482 234,330 





drought and other causes, has been very defective. The Water Com 

missioners have resolved to enlarge the pipe supplying the reservoir 
from a 12in. and Yin. to an 18in. pipe—an undertaking which will ont 
upwards of £1,000. The contract for supplying the new Pipe has 
been let to Messrs. M‘Laren and Co., ironfounders, Glasgow, at 
£5 18s, 6d. per ton, and that for laying the pipe to Mr. Daniel Baird 

The distance is 963 yards. The specifications were prepared by Mr. 
James Gale, C.E., Glasgow. Works connected with the town drain- 
age and water supply of Kelso have now been completed. The plans 
for both were supplied by Mr. Branlees, civil engineer, London, a 
native of Kelso, and all the works have been finished in a substantial 
manner. The drainage works will cost upwards of £4,000, while the 
cost of the introduction of the water is estimated at about £2 90y-. 
the half of which latter sum is, however, to be saved to the burg “te 
the munificent donation of £1,500 from the Duke of Roxburg)} 

The supply of water is taken from the Tweed at a point near the head 
of the town, where it is pumped up by a force-engine into a tank 
capable of containing upwards of 60,000 gals., whence it is distributed 
through the town.—At a meeting of the Greenock Harbour Trust, 
about ten days ago, it was unanimously agreed that the wall should 
be fixed further south than was at first contemplated. The harbour 
would be, at the east end, 430ft., centre 505ft., and the west end 460ft. 
The position of the wall, as now proposed, would be within 14ft. of 
the north side of Clarence-street. The harbour would now cover 
10} acres. Victoria Harbour covered about 6 acres. It had been 
suggested to make the depth of the harbour at the south wall at low 
water 18ft., at an additional cost of £4,000, but it was subsequently 
agreed to leave it at the 14ft. Mr. M‘Cunn stated that the new 
harbour would be 100ft. wider than the Prince’s Dock in Liver- 
pool. With regard to Clyde shipbuilding, we may note that 
Messrs. W. Denny and Brothers, of Dumbarton, have launched an iron 
screw steamship, named the “Jupiter,” and of the following 
dimensions :—Length, 264ft ; breadth, 34ft.; and depth 26ft.; ton- 
nage, about 1650 tons new measurement. This vessel is to be fitted 
with surface condensation engines of 250-horse power (nominal), and 
her cabins for passengers wi!l be fitted up in first-class stvle. The 
ceremony of naming tke vessel was performed by Miss Denny, of 
Helensee, daughter of the principal of the firm of Messrs. Wm. 
Denny and Brothers. The Jupiter has been built for the Austrian 
Lloyd’s Steam Navigation Company, and a duplicate ship, to 
be named the Juno, for the same company, is in a for- 
ward state in the same yard. An_ iron ~ sailing ship of 
650 tons, named the “ Lucerne,” has been Jaunched by Messrs. 
A. Stephen and Sons, from their shipbuilding yard at Kelvinhaugh. 
The Lucerne is a remarkably fine vessel, is to be employed in the 
India trade, and is sister ship to the Carnatic, formerly built by 
Messrs. Stephen for the same owner, Mr. L. Monro, London. A 
paddle steamer, named the Thomas Bazley, has been launched from 
the building yard of Messrs. Henderson, Coulburn and Co., at Ren- 
frew. The principal dimensions of the vessel are as follows:— 
Length, 176ft.; breadth, 21ft.; depth (moulded) ft. ; tonnage, u.m., 
346 tons. She will be fitted with the builders’ diagonal engines, 
of 95-horse power. ‘This steamer is intended for the West African 
trade, and will shortly be ready for sea. 





PrerroLeumM.—The imports of petroleum from abroad were less 
than one-third as much in the first half of 1864 as in the correspond- 
ing period of 1863. 

AstgonomicAL PHENOMENA FOR SEpTeMBER.—On the 22nd, at 
7.25 p.m., the autumnal equinox will take place, when the sun 
leaves us for the southern hemisphere; the nights and days become 
equal, and autumn begins—sad harbinger of the dreary season 
Rays of summer warmth no longer visit us, aud though the mean 
temperature of the atmosphere is nearly equal to that of early June, 
it arises less from the direct influence of the sun than from the 
radiation of heat stored in the earth during the past months. 
Numerous spots now appear on the sun’s disc. New moon on the 
Ist, full moon on the 15th, new moon on 30th. To this full moon 
of the 15th inst., nearest to the equinox, the English give the name 
of harvest-moon, because rising earlier than any other full moon in 
the year, and almost immediately after sunset, she affords favour- 
able conditions for field labour. This peculiarity is easily under- 
stood by assuming the full moon to fall upon the day of the 
autumnal equinox, on which day the sun sets in the exact west, and 
the moon rises precisely east ; the southern half of the ecliptic is all 
above the horizon, and the northern half all below, and the ecliptic 
cuts the horizon at the smallest possible angle. This full moon of 
the 15th, at 9.18 p.m., will cause the highest tide of the year, a day 
and a-half after the syzygy, viz.,on the morning and evening of 
the 17th. The height of the flood will be 1,16, and, by multiplying 
into this figure the unit of height of any particular port, may be 
ascertained the effective height of the tide at that port. At Gran- 
ville, for example, it may rise 7m. 13 ; at Dieppe, 5m. 10; at Havre, 
4m. 14 above the average. After a clear sunset, and by aid of a good 
telescope, may be distinguished a small star, lost in the dying rays 
of the Sun, and setting half an hour after iim, It is Mer- 
cury, who, without leaving his twilight course, has yet di- 
verged a little during the month from that central blaze which 
usually hides him from our eyes. Within the same region of the 
zodiac, between Leo and Virgo, Venus reappears, and will continue 
from the present time to beautify our evenings, following an 
easterly course, and setting at the end of the month about an hour 
after the sun; she takes the place of the brilliant Jupiter, now 
declining from day to day towards the lower hemisphere. Mars 
rises on the Ist, at 9.43, three hours after sunset, culminates at 
5.24 a.m., and sets at 1 p.m. On the 15th he will rise at 9.5 ; on 
the 30th at 8.25. Like Venus, he will remain to cheer our winter 
heavens. Jupiter sets now at 9 p.m., and after. He has not yet left 
Libra, and shines always to the west of the star«. He is now 
returning to Antares; but before he can reach Scorpio the course of 
the heavens will have carried him into the invisible sphere. Atthe 
end of the month he will set at 8 o'clock pm. We shall also lose 
from sight, for similar but yet stronger reasons, Saturn, which 
planet now sets within an hour and a-halfof the suv. Until the 
end of the year he remains in Virgo, to the north of Spica Virginus ; 
bat we shall have to part from him for a long time. Uranus rises 
on the Ist, at 11; on the 11th, at 10.26; on the 2lst, at 9.47; and 
on the 30th, at 9.13. With this name closes the list of plavets 
which, on these last nights of summer, seem to have called one 
another to a final re-assembling. They are at present all distin- 
guishable on the same evening, but it is only a transitory meeting, 
after which they will all separate, to visit singly the great circle of the 
zodiac. The principal stars will pass the meridian beforemidnight on 
the 15th in the following order :—At 8.35, « in Capricor nus; at 9.1, 
ain Cygnus; at 9.25, 6lst in Cygnus; at 9.40, 2 in Cephe us ; at 10.2 
in Pegasus; at 10.22, @ in Aquarius; at 11.13, Fomaihaut; at 11-21, 
«in Pegasus. In the month of September a line drawn from the 
centre of the square of Ursa Major to the Polar Star, and produced, 
brings us to the middle of those constellations which cross the 
meridian at midnight. They are Cassiopea, Cepheus, Andromeda, 
Perseus, Pegasus, Pisces, &c. In Cassiopea several interesting 
groups of telescopic stars are to be remarked. Not far from ¢ isa 
notable appearance as of a hand, half opened, scattering a profusion 
of smaller stars, as in a stream or jet. Below, the milky light of 
the star y in Andromeda is perceptible to the naked eye. Do not 
let us forget, in Perseus, Algol in Caput Medusw, a variable 
star which passes from the second to the fourth magnitude in the 
short interval of 3} hours. Further south, towards the equator, !s 
to be seen ‘‘ Mira Celi,” a famous variable star. Argelander found 
that the successive changes of intensity of this star occupied a 
phase of 331 days 15 hours 5min. There is yet 3 on Cepheus 
forehead, another variable star, the fluctuations of which are visible 
to the naked eye. It is seen to expand from the third to the fifth 
magnitude, and to re-assume its original brilliancy in the interval 
of 5 days 8 hours47min. Its variations may be better realised by 
comparing it in each successive change with a neighbouring star of 
like brilliancy. September's sky, then, is not wanting in wonders. 
It foretells a fine panorama to be enjoyed in the approaching winter 


During the past summer the water supply of Dumfries, from the long | nights. —Cosmos 
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ON STEAM BOILERS.* 
By Mr. Zeran Corsvrn, C.E. 


Tue rate at which heat may be transmitted through an iron 
boiler plate, without injury to its substance, has never been pre- 
cisely ascertained. About 70,000 units of heat per hour, equal to 
the evaporation in that time of onecubic foot of water from 60 deg., 
is believed to be the utmost per square foot of plate of ordinary 
thickness. But, in order to approximately apply the whole heat of 
afarnace to the purposes of evaporation, a much larger area of 
heating surface, per unit of work done, is requisite. Watt fixed 
the proportion of one square yard of heating surface per cubic foot 
of water evaporated per hour, and this has been sanctioned by 
modern practice. But the average depth—or, in other words, the 
thickness of the stratum—of water thus boiled away is only 1}in. per 
hour, 2th inch per minute, or s55th inch per second, over the whole 
heating surface. From ten to twelve seconds are thus occupied in 
vaporising a couche of water, no thicker than a single leaf of the 

aper upon which books are commonly printed. If, in proportion 
to the evaporation, an insufficient extent of heating surface be 
provided, there is not only a direct waste of heat,—the products of 
combustion escaping at a temperature corresponding, perhaps, to 
that of incandescent iron—but the furnace plates may be burnt. 
Notwithstanding the active convection of heat in water, an intense 
flame, directed against the sides or roof of a boiler furnace, will, in 
time, crack or blister the iron. It is not certain that this result 
occurs from the inability of the metal to transmit the heat, for it is 
more likely that, under vigorous vaporisation, the gravity of the 
liquid water (and it is its gravity only that brings it to the heating 
surfaces) is insufficient to bear down effectively against the rising 
volumes of steam. If, by powerful me hanical means, the water 
could be constantly maintained in contact with the heating sur- 
faces, it is possible that the rate of evaporation upon a given area 
could be increased without injury to the plate. In the hardening 
of anvil faces and of steel dies, the requisite rapidity of cooling is 
obtained, not merely by immersion in water, but by its forcible 
descent, in a strong jet, upon the heated metal. 

Under the conditions, however, of ordinary practice, no restriction 
of the heating surface is permissible. This surface is sometimes that 
of the exterior only of the boiler, but it is more usual, and on most 
accounts preferable, to’ dispose it internally by means of fire boxes, 
flues, or tubes. The external surface of a boiler can only be in- 
creased by increasing its length or its diameter, or by increasing 
both of these together. Plain cylindrical boilers 90ft., and in one or 
two instances 104ft. in length, have been employed, but, even apart 
from any consideration of the great amount of space which they 
occupy, they are mechanically objectionable, and they are now no 
longer made. In increasing the external surface of a boiler by en- 
larging its diameter, it is weakened exactly in proportion to the 
increase, the bursting pressure, for a given thickness of plates, being 
inversely as the diameter. The danger attending the presence of a 
large quantity of heated water in a boiler is now well under- 
stood, and, such as it is, it increases as the square of the diameter, 
so that, in a boiler of a given length, the elements of weakness and 
danger are collectively related to the cube of the diameter. External 
heating surface may be prov'ded for it: a number of smaller vessels, 
as in the retort boilers by Mr. Dunn, but these are of the water-tube 
family, which, heretofore, has been found subject to choking with 
the solid matter deposited by the water. 

Next are the boilers with internal heating surfaces. internal fire 
tubes were in use in steam boilers in the last century, and they 
were applied within a cylindrical barrel by the Cornish en, ineers, 
among whom was Trevithick, who employed both the straight flue 
and the return flue,and who made the tireplace within the flue. 
The Cornish boiler, in this form, was improved by Mr. Fairbairn 
and the late Mr. Hetherington, who added another fire tube, thus 
making the two-flued boiler now so extensively employed in Lanca- 
shire. The two flues, although somewhat smaller than the single 
flue, afforded a greater extent of heating surface, besides securing 
increased regularity in firing. The principle of subdividing the 
flame aud heated products of combustion, so as to obtain greatly in- 
creased heating surface within a barrel of given diameter, was fully 
carried out in the multitubular boiler invented by Neville, of 
London, in 1826, employed by Seguin, in France, in 1828, and 
subsequently in the Liverpool and Manchester locomotives, from 
which it has been handed down to the present practice of engineers. 
Not since Watt’s time, however, has the evaporative power of a 
square foot of heating surface been increased, the improvement in 
the plan of steam boilers being that, chiefly, of enclosing a greater 
extent of surface within a given space. The heating surface, in the 
boilers of the Great Eastern steamship, is equal to the entire area of 
her vast main deck, that in the Adriatic measures more than three- 
fourths of an acre, while the Warrior and the Black Prince have in 
their boilers 2,500 square yards of surface of tubes, the aggregate 
length of which is more than 5} miles. But it is only where, as in 
steamships and in locomotive engines, the dimensions and weight of 
boilers must be the least possible, that the multitubular arrangement 
is even to be tolerated. It is costly, aud subject to rapid decay. In 
steamships, especially, the life of multitubular boilers is compara- 
tively short. ‘The boilers in her Majesty's vessels of war are found 
to last but from five to seven years; those of the West Indian Royal 
Mail ships last, according to Mr. Pitcher, of Northfleet, six years 
only, and those of the Dover and Calais packets, taking the testimony 
of the former mail contractor, Mr. Churchward, need to be renewed 
every three and-a half or four years. On land, multitubular boilers, 
working under constant strain, and, in most cases, as constantly 
concentrating a saturated solution of sulphate of lime, are nearly 
out of the question for the purposes of manufactories, although 
there are instances of their employment, even in spinning mills. 
A boiler rated at 40 nominal horse power will ordinarily evaporate 
60 cubic feet of water per hour, or upwards of 100 tons of water 
per week of sixty hours, And feed water containing as much as 
40 grains of solid matter per gallon is often regarded as very good, 
not only when the inorganic impurity consists of the deliquescent 
salts of soda, but even when it is neither more nor less than an 
obdurate carbonate or sulphate of lime. Whatever the solid matter 
contained in the water may be, it is never carried over with the 
steam, but is left behind in the evaporating apparatus, and 100 tons 
of the water, fed in a single week toa boiler in the manufactur- 
ing districts, commonly contains a hundredweight or more of dis- 
solved gypsum or marble, and of which all that is not held in solu- 
tion is ~oo in a calcareous lining upon the internal metallic 
surfaces. This fact will explain why not only water-tube, but multi- 
fire tube, boilers cannot be economically employed under the 
ordinary circumstances of steam generation. The consideration of 
deposit or scaling, as well as that of workmanship, imposes a limit 
to the subdivision of heating surface among a great number of 
small tubes. In ordinary boiler making the geometrical advantage 
of the sphere cannot be turned to account. It cannot be produced 
ecouomically in plate iron, nor, if made in plate iron, could it be 
advantageously applied in a steam boiler. ‘The hollow sphere has 
this property, to wit: with a given thickness of metal it has twice 
the strength of a hollow cylinder of the same diameter. This is 
upon theassumption (which is correct where the cylinder is of a length 
greater than its own diameter), that the ends of the cylinder offer 
no resistance to a bursting pressure exerted against tho circumfer- 
ence. Under over-pressure, a closed cylinder would take the shape 
of a barrel, and if of homogeneous material and structure it would 
burst at the middle of its length, and in the direction of the 
circumference. The circumference of a sphere of a diameter 
of 1 being always 3:14159, the sum of the length of the two 
sides of a cylinder of the same diameter, and having a plane of 
rupture of the same area, is 15708, or exactly half as much, And 
not only are the boiler-heads of no service in resisting the strain 
in the direction of the circumference of the cylinder, and not only 
are they weak in themselves, except when of a hemispherical form, 
or when well stayed, but, furthermore, the whole pressure against 
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them is exerted to produce a strain of the sides of the cylinder in 
the direction of its length, and where there are no through stay-rod 
between the opposite heads this strain is necessarily equal to one- 
half of that exerted in the direction of the circumference. 

The bursting pressure of steam boilers is commonly calculated 
from the average tensile strength of wrought iron plates. This 
strength is very variable, however, and it would be more logical to 
take the minimum. The most extensive series of experiiuents 
upon the strength of iron plates is that made by Mr. Kirkaldy for 
Messrs. Napier, of Glasgow. The number of samples of each 
description of iron tested was not large, yet the tensile stre» th 
ranged between very wide limits. That of Yorkshire iron varied 
between 62.544 1b. per square inch and 40,541 Ib., both specimens 
being from the same makers. Staffordshire plates varied between 
60,985 Ib., and 35,007 Ib., and Lanarkshire plates between 57,659 |b. 
and 32,450 lb. The conclusion cannot be resisted that engineers are 
frequently dealing with boiler plates of a tensile strength not 
greater than from 16 tons to 18 tons per square inch, notwithstand- 
ing that the average strength may be 22 tons, and the maximum 27 
tons. And the loss of this strength in punching the rivet holes is not 
merely that of the iron cut out, but the punch is found to sensibly in- 
jure that which remains. Mr. Fairbairn’s well-known and frequently 
verified ratio of 56 to 100, as the strength of a single rivetted 
joint to that of the umpunched plate, must be always admitted 
in calculations of the strength of rivetted boilers. The 40-horse 
Lancashire boiler, 7ft. in diameter, will thus be often found to have 
an ultimate strength not greater, when new, than that corresponding 
to a pressure of from 210 Ib. te 235 lb. per square inch. This, how- 
ever, is without taking account of the strain exerted longitudinally 
upon the shell of the boiler by the pressure on the ends, and it is 
upon the assumption, which is hardly tenable, that the boiler heads, 
and especially the flues, are of the same strength as the cylindrical 
body or shell. Without the angle-iron strengthening re- 
commended by Mr. Fairbairn, the collapsing pressure of 
the flues of large boilers was found, in that gentleman's 
experiments, to be sometimes as little as 871b. per square inch. 
The strain resulting from the circumferential and longitudinal 
components, in the outer shell, is one-eighth greater than that cal- 
culable for the circumference alone, so that, even if the heads and 
flues were stayed to the strength of the shell, this would correspond 
to a pressure of but from 190 1b. to 210Jb., instead of 210 1b. to 
2351b., as just supposed. But these estimates are for the strength 
of the boiler when new. In the experience of the officers of the 
Manchester Boiler Association, with from 1,300 to 1,600 boilers 
always under their care, one boiler out of every seven, and, in some 
years, a8 in 1862, nearly one of every four, became defective by 
corrosion alone, while of every eight boilers examined in the course 
of a year seven are found to be defective in some respects. Thus, 
in 1862, with 1,376 boilers under inspection, 85 positively danger- 
ous, and 987 objectionable defects, were discovered, 37 dangerous 
and 270 objectionable cases of corrosion alone having been reported. 
As a boiler malady, corrosion corresponds in its comparative fre- 
quency and fatality to the great destroyer of human life—consump- 
tion. It is the one great disease. It is frequently internal, in conse- 
quence of the presence of acid in the water ; but it is still oftener ex- 
ternal, and it is most insidious and certain wherever there is the 
least leakage of steam into the brickwork setting. Oondensed steam, 
or distilled water, is an active solvent of iron, as well as of lead, 
and peaty water, which, so far as inorganic matter is concerned, 
is very pure, and distilled water from surface condensers, and, 
indeed, any water that is quite soft, is known to eat rapidly into 
the substance of tho boiler in which itisused. A trickling, however 
slight, of condensed steam, down the outside of a boiler, will infalli- 
bly cause corrosion, and to this was directly traced a large number 
of the forty-seven boiler explosions which occurred in the United 
Kingdom in 1863, and which were attended with the loss of seventy- 
six lives besides injuries more or less serious to eighty persons. 

Corrosion is most rapid where the iron is comparatively pure, 
as in the best Yorkshire and Staffordshire plates. The presence, 
however, of a small proportion of carbon, as in stecl, or especi- 
ally of silica and carbon, as in cast iron, renders it nearly indes- 
tructible. The experience even with kitchen utensils demon- 
strates this, but it is more satisfactory to observe the fact in engi- 
neering operations on the great scale. When Neilson first 
introduced the hot blast, he employed wrought iron heating stoves, 
and although only 300 deg. Fah. was at first fixed upon for the tem- 
peratureof the blast, thestoves were rapidly destroyed. It need hardly 
be mentioned thata wroughtiron gas retort would be worthless, where 
cast iron answers well, being inferior only to fire clay. It is the 
same with forge tuyeres, cast iron lasting indefinitely. Since super- 
heated steam began to be generally employed, much difficulty has 
been experienced from the rapid corrosion of the superheaters. The 
Peninsular and Oriental Company’s engineers have been compelled 
to adopt copper, instead of plate iron, heating surfaces for this pur- 
pose. Messrs. Richardson and Sons, of Hartlepool, have, on the 
other hand, adopted cast iron, and their superheaters of this material 
show no corrosion whatever, after four years’ use. The sulphurous 
fumes from locomotive engines rapidly corrode the plate iron 
station roofs, while the cast iron girders and cornices remain un- 
affected. Cast iron bridges are indestructible by rusting, while 
large quantities of iron scales are being removed from wrought iron 
bridges, including the Conway and Britannia tubes. From abundant 
experience with cast iron steam boilers and the tubes of cast iron 
heating apparatus, it may be taken as settled that, where the thick- 
ness is moderate, cast iron may be thus employed without the possi- 
bility of corrosion. 

The tensile strength of cast iron varies between 5 tons and 
15 tons per square inch. Considered as a material for boilers only, 
the minimum strength should be regarded, exactly as from 16 
tons to 18 tons has been taken for wrought iron plates, Cast iron 
boilers 8ft. in diameter, and of great length, were at one time made, 
but these were manifestly objectionable. The spherical form, of 
moderate diameter, is preferable, and, whatever is the bursting 
strength of a rivetted wrought iron cylinder, that of a cast iron 
sphere of the same diameter and the same thickness of metal will be 
the same. ‘The plate iron, of a strength of 18 tons per square inch, 
is virtually weakened to 10 tons by the loss in rivetting, and, as the 
hollow sphere is twice stronger than the hollow cylinder of the same 
diameter and thickness, the cast iron, having no joints, becomes 
equal, in this comparison, to the wrought plate. If we could 
always count upon the maximum strength of iron, to wit, 27 tons 
per square inch for wrought, and 15 tons for cast, a 14ft. cast iron 
sphere would have the same strength to resist bursting as the 7{t. 
cylinder of the Lancashire 40-horse boiler, supposing the same 
thickness of metal in each case. But there is no occasion to make a 
boiler as a single large sphere, for it is now ascertained from exten- 
sive experience that hollow cast iron spheres of small diameter do 
not retain the solid matter deposited by the water. Small water 
tubes, and, indeed, all small water spaces in ordinary boilers, always 
choke with deposit when the feed-water contains lime, but cast 
iron boiler spheres, although they may be temporarily coated 
internally with scale, are found to part with this whenever 
they are emptied of water. This fact is the most striking 
discovery that has been made in boiler engineering. It re- 
moves the fatal defect of small subdivided water spaces, which 
can now be employed with the certainty of their remaining con- 
stantly clear of deposit. ‘This discovery has been made in the use 
of the cast iron boiler, invented by Mr. Harrison, of Philadelphia, 
U.8., and which is now working in several of the Midland and 
Northern counties, Mr. Harrison employs any required number of 
castiron hollow spheres, 8in. inexterval diameter, and fin. thick,these 
communicating with each otber through open necks, and being held 
together by internal tie bolts. A number of these spheres are 
arranged in the form of a rectangular slab, and several of these 
slabs, set side by side, and connected together, form the boiler, 
about two-thirds of the whole number of spheres being filled with 
water, while the remainder serve as steam room. ‘The bursting 


strength of these spheres corresponds to a pressure of upwards of 
1,500 lb. per square inch, as verified by repeated experiment, being, 
therefore, from six to seven times greater than that of the ordinary 





Lancashire boilers of large size. The evaporative power, 
as in all other boilers, depends upon the extent and ratio 
of the grate area and ng surface, but in practice 
from 7}]b. to 8b. of water are evaporated per pound of coal 
in a cast iron boiler, which, for each ton of its own weight, 
supplies steam equal to ten indicated horse-power, The joints 
between the spheres are made by special machinery, securing the 
utmost accuracy of fitting, and there is no leakage, either of water 
or steam. The spheres occupied as steam space are screened 
by fire bricks from the direct action of the heat, but 
enough is allowed to reach them to secure complete dry- 
ing and, if desired, any degree of superheating of the steam. 
The slabs, into which each series of spheres is assembled, are placed 
in an inclined position, which secures the thorough circulation of 
the water. The whole quantity of water carried in a 40-horse 
boiler is 3 tons, the boiler weighing 13 tons, and presenting 1,000 
square feet of water-heating, and 500 square feet of steam-drying 
surface. In Manchester, with the feed-water taken from the 
Irwell, or from the canal, a hard scale is soon formed in the ordi- 
nary boilers; but in the cast iron boiler a succession of thin scales 
of extreme hardness are found to form upon, and to become 
detached of themselves from, the inner surfaces of the water 
spheres. These scales are blown out with the water at the end of 
the week, and only small quantities can be discovered when pur- 
posely sought for. A specimen of these, slightly cohered together into 
a friable mass, is exhibited. A pint of loose coales and dirt is the most 
that has yet been found in a careful internal examination after nine 
mouths’ daily work. None of the iron is removed with the scale, the 
weight of the spheres, after three years’ service, being the same as 
when new. In America Mr. Harrison’s cast iron boiler has been 
worked for six years. Messrs. Denton, chemists, of Bow- 
common, London, have had one in use for three years; and for the 
last two years the same description of boilers have been employed | 
at Messrs. Hetherington’s, and other large works in Manchester, 
It should be added that the system of casting the spheres is such 
that their thickness is necessarily the same at all points. 

The self-scaling action, which has been found to be the same in 
all cases where the boiler has been worked, can only be explained 
by conjectures, which it is not, perhaps, necessary to introduce into 
the present paper. It deserves the careful investigation of the 
chemist and mechanical philosopher, with whom the author prefers 
to leave the subject. 





ON SOME OF THE STRAINS OF SHIPS. 
By W. J. Macquorn Ranking, C.E., LL.D., F.R.S8.* 

In previous scientific investigations respecting the strains which 
ships have to bear, it has been usual to suppose the ship balanced on 
a point of rock, or supported at the ends on two rocks. The strains 
which would thus be produced aie far more severe than any which 
have to be borne by a ship afloat. The author c»mputes the most 
severe straining action which can act on a ship afloat, viz., that 
which takes place when she is supported amidships on a wave crest, 
and dry at the ends; and he finds that the bending action cannot ex- 
ceed that due to the weight of the ship with a leverage of one- 
twentieth of her length, and that the racking action cannot exceed 
about sixteen one-hundredths of her weight. Applying those 
results to two remarkably good examples of ships of 2,680 tons 
displacement, one of iron and the other of wood—described by Mr. 
John Vernon in a paper read to the Institution of Mechanical 
Engineers in 1863—he finds the following values of the greatest 
stress of different kinds exerted on the material of the ship :—In the 
iron ship, tension, 3°98 tons per square inch ; thrust, 2°35; racking 
stress, 0975. It follows that, in the iron ship the factor of safety 
against bending is between 5 and 6, agreeing exactly with the best 
practice of engineers; and that there is a great surplus of strength 
against racking. In the wooden ship, tension, 0°375 ton per square 
inch; thrust, 0°293. Here the factor of safety is between 10 and 15, 
which is also agreeable to good practice in carpentry. As for the 
rocking action, the iron diagonal braces required by Lloyd’s rules 
would be sufficient to bear one-third of it only, leaving the rest to be 
borne by the friction and adhesion at the seams of the planking. 





Frencn Matters.—The Nantes Chamber of Commerce, in re- 
porting upon the metallurgical industry of the Loire-Inferieure, 
states that it is represented by the forzes of the Basse-Indre and the 
maritime forges = the Nantes, as well as by several works situated 
in the arrondissement of Chateaubriand. The situation of the two 
first establishments leaves a good deal to be desired, as well from the 
diminution of orders as from the importation of important quantities 
of foreign metals, under the regime of temporary admissions ; thus, 
during the first half of 1864, the customs’ autborities registered the 
importation of 4,569 tons of iron and 1,970 tous of cast iron. These 
establishments can, nevertheless, ti:e Chamber thinks, sustain the com- 
petition, but it is not the same with the works in the arrondisse- 
ment of Chateaubriand. Thus the forges of Moisdon, La Hunaudiere, 
La Prevoitiere,and the blast furnaces of La Priviere and La Jahottiere, 
are stopped. The blast furnace of La Poiteviniere alone maintains 
some activity; it produces pig from Spanish mineral. The chamber 
indicates the indispensable necessity of securing the construction of 
a line of railway from Laval to Nantes vid Chateaubriand. The 
Nantes workshops are in full activity. They delivered, in 1863, 
two iron bridges of a weight of 1,200 tons, and in the first half of 
1864 a bridge of 800 tons. A large bridge is also now on hand. 
The imports of coal into France during the first seven months of 
1864 were :— 


Tons, 

From England .. .. «. «« oo eo «+ 767,047 
o Belgium .. «+ os se co eo oe co 1,930,893 
» German Associatio: “ ee 478,984 
» Other countries .. .. eo oe 1,418 


Total 


= +e os 2,078,837 
The imports of coke in the same period were :— 


Tons. 

From England .. eo « «os «os «of © es 3,807 
» Belgium.. .. e ©. 60 oe 247,077 
» German Association .. ee 117,918 
» Other countries .. .. ee e- 24 
Total wo ce ce 868,911 


Statistics have just appeared, illustrating the number and extent of 
the concessions granted for working the mineral and metallurgical 
wealth of France. It appears that 490 mines of coal and 202 mies 
of ironstone have been conceded. The concessions of the mines of 
combustibles have a total superficial extent of 5,226 square kilo- 
metres, divided among forty-nine departments. The concessions of 
mines of ironstone embrace a perimeter of 248,764 acres, divided over 
thirty-one departments. Much attention has been devoted of late 
to the formation of a proposed line of railway between St. Dizier and 
Vassy. ‘The utility of a line between these points is con- 
sidered incontestible, and its creation would give to the industrial 
interests of the Blaise the satisfaction which they have long solicited, 
Various routes have been proposed by the State, and also by the 
Kastern of France Company which would charge itself with the 
construction and working of the line. ‘The council-general of the 
Haute-Marne has voted a subvention of £4,000 to aid the execution 
of the works, and has also voted a similar amount toa projected line 
from Chalindrey to NeufchAteau vid the valley of the Meuse, ‘The 
council expressed itself in favour of the creation of a direct junction 
line from the iron works of the Marne to the collieries of the Mons 
basin, of which a Belgian company solicits the concession at its own 
risks and perils. ‘The council further called forthe prompt execu- 
tion of the caral from Vitry to St. Dizier, and expressed a hope that 
the Government would shortly consent to its extension to the heart 
of the department. The council occupied itself with the revision of 
the law of April, 1810, on mines submitted to the corps /egislatif 
during the last session; the council considered that article two 
might be suppressed without inconvenience.— Colliery Guardian. 





* British Association, Section G. 
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REYNOLDS AND BAKRINGTON’S LUBRICATING 
UPRIGHT SHAFTING, &c. 


Tuts invention, by Reynolds and Barrington, of Belfast, has for 
its object improvements in the construction and lubrication o' 
upright shafting, and the steps or lower bearings thereof. Wit! 
upright shafting of large size and great weight difficulty is ex 
perienced in lubricating efficiently the steps or bearings, and in 
avoiding excessive friction therein. For the pu of overcoming 
these difficulties there is secured to the lower end of the shaft a 
disc of hardened steel, chilled cast iron, or other hard material, and 
this hasa ring of wrought iron or other tough metal shrunk upon it 
to — it cracking, as from its hardness it would otherwise 
be liable todo. The hard disc is convex on its under side, and is 
of smaller diameter than the lower end of the shaft, but the ring 
shrunk upon it brings it up to the same size. Up the centre of the 
shaft and through this disc an oil passage is formed; it passes some 
distance up the shaft to an aperture, and oil is regularly supplied to 
this opening in sufficient quantity by a lubricator on the under side 
of the disc; the oil passage is enlarged to a bell mouth, and grooves 
or passages are formed on this surface to conduct the oil outwards 
to the circumference of the shaft, and as the shaft revolves the 
centrifugal force tends to cause the oil to flow along thes 
passages. The foot of the shaft is received into a cylindrical bras: 
castins or step which fits it. Into the bottom of this step i+ 
fitted and fixed a disc of hard brass, also having a ring shrunk 
on it to prevent it cracking. The face of this disc is concave, to corre- 
spond with the convex face of the disc on the shaft which bears 
upon it. The wrought iron or other ring shrunk on the lower disc 
and a portion of the edge of the disc is chamfered off, so that the 
rings may not come in contact. The cylindrical stepis kept filled 
with oil for a depth of some inches, and there is a small hole or 
passage through the centre of the disc fitted into the step, in 
whicn any grit or metallic particles worn from the bearing parts may 
accumulate, and at the end of this passage is a stop-cock, which 1s 
occasionally opened to allow this accumulation to escape, and to 
change the oil. To lubricate the sides of the cylindrical step a 
vertical passage is formed in the side of the cylinder or in the lower 
ead of the shalt, and this is kept filled with oil. 


FIC.2 
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Fig. 1 is a vertical section of the lower end of an upright 
shaft, with its step or lower bearing censtructed according to the 
invention, 

a is the upright shaft, and } is a disc of hardened steel secured to 
it at its lower end by pins c, c, passing upwards through the disc 
and into the end of the shaft ; dis a wrought iron ring shrunk on 
to the steel dise to prevent it splitting. A plan of the disc 6 with 
the parts connected therewith is shown separately at Fig. 2. }! 
is a holo through the centre of the disc b; it is bell-mouthed a! 
its lower end, and communicates with groves 4? for di tributing 
the oil which descends through the central hole to which it is 
supplied by the passage a! bored up the centre of the shaft, and 
comtmunicativg with a hole in the side of the shaft at a?; to this 
hole a small pipe is adapted, and this is connected with the oil 
trough e clan:iped on to tho shaft; a wick is introduced into the 
upper end of the pipe to prevent the oil passing down it too rapidly, 
or the oil may be supplicd down this pipe in regulated quantity by 
a mechanical lubricator of any convenient construction, as is wel! 
understood; fis cylindrical brass casting which receivesthe lower 
end of the shaft, and it is accurately bored to fit it; the cylind: r/ 
is closed at its lower end, and has fitted into it the disc g made ot 
hard brass and bound with a wrought iron hoop; a key h 
prevents this disc revolving within the cylinder. The dise g i 
shown in plan at Fig. 3, the wrought iron ring around it is 
chamfered off at the edge, so that it may not come in contact with 
the ring around the disc b; i is a cast iron bearer or standard 
supporting the step or bearing, it has guides i! upon it in which a 
strong plate & slides horizontally, on this the cylinder f rests ; a 
hole is formed through the dise g and the slide plate & for drawing 
off the ol aud grit or metallic particles which accumulate from tine 
to time; this passage is furnished with a scrow plug 1. a3 isa 
groove on the outside of the shaft a within the step, to lubricate the 
sides of the cylinder 7; the slide plate & is made movable for the 
purpose of removing the cylinder f when worn; for this purpose 
two strong screws /',/!, are provided, they screw into lugs 2, i!, on 
the bearer 7; and when it is required to change the cylinder f, these 
screWs are turned up so as to take the weight of the shaft off the 
disc g, the slide & is then drawn out, and the cylinder f drops through 
aud is removed, 








New RAILWAY BETWEEN MANCHESTER AND OLpHAM.~-A deputation 
from the Corporation of Oldham had an interview, on Friday last, 
with the directors of the London and North-Western Kailway Com- 
pany, to press upon them the necessity of the construction of anewand 
direct line ot railway from Victoria station, Manchester, to the Central 
station, Oldham, witha special view tothe wants of the large and popu- 
lousdistrictsof Newton Heath, Failwsorth, and Hollin wood, at present 
unaccommodated. The deputation was very cordially received, and 
the directors consented, with the concurrence of Parliament, to make 
the proposed line. 


Wetpine by Hypravuuic Pressurs.—A series of experiments has 
lately been made in Paris, by M. Duportail, engineer in the work- 
shops of the Western Railway, to ascertain whether iron might be 
welded by hydraulic pressure iustead of by the sledge hammer. 
The latter, indeed, has not a sufficient impetus to reach the very 
core of the metal, while continuous pre-sure acts indefinitely to any 
depth. In the experiments alluded to M. Duportail caused two iron 
bars, an inch anda half in diameter, and heated to the welding 
point, to be placed between the piston and the top of an hydraulic 
press. Th» bars were welded together by this means with extra- 
ordinary ease, the iron being, as it were, kneaded together, and 
bulged out at the sides under the pressure. ‘The action of the press 
was suspended when the part welded was brought down to the 
thickuess of the bars, After cooling, the welded part was cut 
through to examine the inside, which was found perfectly compact. 
To try il, vue of the halves was placed uader a forge hammer weigh- 
ing 1,800 kilogrammes, and it was not until the third stroke that the 
welding was discovered.—Galiynani. 





| pounds of work done one unit of heat is destroyed. 
| of ihe heat in saturated steam is destroyed, a corresponding portion 


| 
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WILLIAMS AND BEDSON’S PUDDLING FURNACES. 





Tutsinvention of Messrs. John Williams, of Ketley, Salop, and 
George Bedson, of Manchester, refers to those puddling furnaces for | 
which letters patent were granted to George Bedson, dated 14th Dec., | 
1859, No. 2838, in which the bottoms are constructed of wrought | 
iron and are made hollow so as to constitute a chamber, through 
which water may flow; and the present inventionconsists in mount- 
ing such bottoms upon an axis and impartiug rotatory motion 
thereto, so that a stirrer projecting into the furnace and being held 
stationary may effect the required puddling. 

This invention also comprises a method of delivering the water to 
and carrying off the overflow from the hollow bottom. 

The accompanying drawing represents a puddling furnace con- 
strueted according to the invention in vertical section, the general 
form being that usually adopted, the bottom in this case, however, 
being circular. 

The brickwork is at a, and the two sets of fire bars at }, 2', with 
the dead plate c between them, and the flue is at d. The furnace 
bottom, constructed of wrought iron plates, is shown at e, the lower 
plate thereof being attached to an axle g, turning at bottom in a 
footstep 4, and supported laterally by a bearing 7, The top plate of 
the furnace bottom is provided with a tube 4, extending upward and 
passing through the top of the furnace, at which place it carries a 
flanged piece /, dipping downward into an annular trough m, filled 
with sand or water, so that the aperture through which the tube 
passes shall be closed. At nm is a pipe connected to a convenient 
source for affording a constant supply of water, and which pipe 
descends through the tube £ to the lower part of the furnace bottom. 
At o are pipes (there may be two or more in number) fixed to the 
lower plate of the furnace bottom, and extending upward therein to 
the higher part of the water chamber, and also downward into an 
annular trough p. Atq are wheels upon which the furnace bottom 
runs, and by which it is partly steadied. Tbe tube & carries brick- 
work r for protection agaiust beat, aud the brickwork is supported 
by flanges projecting from the tube. The furnace bottom being put 
in motion through the medium of the wheel s, or by other suitable 
means, the metal will likewise receive rotary motion ; the workman 
then introduces his puddling instrument through one or both of the 
doors, there beiug slits therein made for the purpose, and by holding 
it fast, or otherwise fixing it, the metal will receive the necessary 
-tirring or puddling, after which it may be “ balled up” by suitable 
tools introduced through the said slits in the doors. During this 
operation water has been flowing through the pipe n ipto the cham- 
ber constituting the furnace bottom, and the hottest portion of the 
water and any steam that inay have accumulated have passed through 
the pipes into the trough p, which by extending all round the fur- 
nace bottom is always in position to receive the discharge of the 
pipes o. The water, however, will fill the tube &, and at ¢ is a pipe 
which takes the overflow therefrom and delivers it into an annular 
trough uw, from whence it is taken by a pipe v to any desired situa- 
tion, and at w is a pipe which in like manner takes the water 
from a trough p. The usual “ fettling ” for the furnace bot- 
tom is shown at x The tube & is applied for the purpose of 
allowing ample escape for steam should the supply of water 
accidentally fail and return when the bottom is in a heated state. 
Instead of the arrangement shown for supplying the furnace 
bottom with water the axle may be made hollow for its passage, the 
axle being provided with a stuffing box to admit of its revolution, 
and yet alluw a water communication, as will be well understood, 





THE AMERICAN HEAT EXPERIMENTS. 

WE give below the results of Mr. Waterman’s calculations of the 
quantity of steam condensed in dving the work that was done. Mr. 
Joule ascertained that the quaatity of heat which will raise the tem- 
perature of one pound of water one degree 1s just sufticient, if | 
expended in mechanical work, to raise 772 lb. of matter 1ft. high. 
This quantity of beat is called a unit. It is found that whenever 
heat is emploved to produce mechanical effect, for every 772 toot- 
When a portion 








of the steam must be condensed. As the quantity of beat required 
to evaporate water at given temperatures is known, if the quantity ot 
heat destroyed can be ascertained it is easy to calculate what portion 
of steam would be condensed in consequence. 

Mr. Waterman computes the work performed by the engine by 





; them as reliable. 


lor the calculations, they have 


multiplying themean pressure on the piston into the length of stroke. 
He then calculates how many units of heat this amount of work 
would consume, taking 772 foot-pounds to each unit. We accom- 
pany the figures with such of those already published as have a bear- 
ing on this branch of the subject. 

The series tried from May 17th to May 27th; engine worked 4s a 
condenser, without steam in the jacket. be ‘ 

Pounds of feed water pumped into boiler from tank—fths cut off 
16,622, rds cut off 14,951, } cut off 14,568, 3th cut off 12.826. ‘ 

Pounds of steam in cylinder at end of stroke—{ths cut off 10,309 
rds cut off 8,334, 4 cut off 7,912, 4th cut off 6,313. 4 

Percentum of steam condensed in cylinder—{ths cut off 37°8, rds 
cut off 44 3, 3 cut off 45°7, 4th cut off 4°92. ’ 

Pounds of steam condensed by doing work, computed from Joule’s 
equivalent—jths cut off 943-37, $rds cut off 933 46, 4 cut off 972-09, 
4th cut off 1,117-12. 

Percentum of steam of the whole quantity evaporated condensed 
by doing work—Zths cut off 5°73, rds cut off 6-24, 4 cut off 6 68, ith 
cut off 871. : 

The series tried from May 12th to June 4th; engine worked asa 
condenser, steam in jacket. _ 

Pounds of feed water pumped into boiler from tank—{ths cut off 
12,901, grds cut off 11,267, } cut off 11.188, jth cut off 9,632. 

Percentum of steam condensed in cylinder—{ths cut off 15-4, rds 
cut off 21 3, 4 cut off 284, 3th cut off 10-4. : 

Pounds of steam conensed by doing work, computed from Joule’s 
equivalent—Z hs cut off 913 25, grds cut off 875°9, 4 cut off 929'6¢, 
ath cut off 876 19. 

Percentum of steam of the whole quantity evaporated, condensed 
by doing work—{ths cut off 7-01, grds cut off 7:78, } cut off 8-22, 4th 
cut off 9°32. , 

The series tried from April Ist to April 26th; the engine worked 
as a non-condenser, steam in jacket. ae 

Pounds of water pumped into boiler from tank—fths cut off 15,571, 
§rda cut off 13,056, } cut off 12,604, 3 h cut off 10,394. P 

Percentum of steam condensed in cylinder—{ths cut off 11:3, rds 
cut off 11:3, } cut off 7-9, $th cut off 9:7. ; 

Pounds of steam coniensed by doing work, computed from Joule’s 
equivalent—{ths cut off 1470-76, rds cut off 1514-60, } cut off 1335-2, 
kth cut off 1140°37. 

Pounds of steam of the whole quantity evaporated, condensed by 
doing work—{ths cut off 9°45, {rds cut off 11°61, } cut otf 10°6, th 
cut off 10°98 : ; 

These calcula'ions and their results are interesting. Regnault’s 
experiments led him to the conclusion that the power of one 
engine is in proportion to the heat lost by the stesm in the —* 
the engine performing the work. To obtain, therefore, the whole 
power of the heat, it would be necessary to perform work enough to 
condense all of the steam; and if only sufficient work is done to 
condense 10 per cent. of the steam, it follows that only one-tenth 
of the power of the heat is obtained. It will be seen that in these 
experiments the work was suflicient to condense from 54ths to 113rds 
per cent. of the steam. The facts will doubtless suggest also many 
other points of reflection to intelligent engineers. — - 

As statements, however, of the actual condensation of steam _— e 
cylinder by the destruction of heat in doing work, we do on 
: While the steam port is open the expansivn eset “A 
place in the boiler as'well as in the cylinder, and the heat destroye 
iu the boiler is renewed from the furnace. There are »o Many Ways, 
too, in which work may be done, such as disturbing the atmosphere, 
in friction of the steam against the walls of the passages, and other 
modes, that we should consider an ordinary steam engine as a clumsy 
apparatus for measuring it. We have confidence in the correctness 
r been made from approved formulas, 


aud have been carefuily checked.— Scientific American, 





-_ i -seilles, just bui he 
3 sup Rack. —The new steamship Marseilles, just built for t 
Sreamsuip Race.—The new s F ’ seseen Mew 


40 |. Brighton, and South Coast Railway, to run be : 
see Dieppe, was ou Saturday last tested for speed =’ 
Alexandria, auother steamer belonging to the same company. “ e 
Alexandria had some fifteen or twenty minutes start of her rival, + 
notwithstanding this odds the Marseilles caught up with ber in = 
channel, and entered Dieppe harbour thirteen minutes before her, 


having made the voyage in four and a-half hours. § 
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NICKOLS’ 


APPARATUS FOR CUTTING 





MILLBOARD. 





Tunis invention, by Daniel Nickols, of Manchester, consists in im- 
proved modes of giving the compound vertical and horizontal or 
diagonal motion to the cutting knife, The beam which carries the 
kuife works in slots or guides i: the side frames of the machine in 
the usual manner, and is provided with the ordinary diagonal slot 
working on a statiunary bowl, but instead of connecting the beam 
by rigid connecting rods to the cranks at the ends of the main shaft, 
several rods jointed together are employed in the following 
manner :—T'o each end of the beam is joint+d one end of a short 
connecting rod, having its other end jointed to a sliding block 
working in a slot, or on a guide, in a corresponding side frame of 
the machine, and the two slides are held together by a tie rod or 
cross frame. There is also jointed or cast to each slide one end of 
a double link, so formed as to allow the end of the beam ard the 
short connecting rod to pass between ,its inner sides ; and the lower 
end of the links, in one arrangement, carry bowls, working in the 
grooves of internal cams fixed to the main shaft, and, in anotber 
arrangement, the links are jointed by rods to cranks on the main 
shaft. As the cams or cranks revolve, the sliding blocks are moved 
up and down vertically, aud carry with them the short connecting 
rods jvinted to the knife beam, which rods vibrate to and fro be- 
tween the sides of the links, and, in connection with the diagonal 
slot, give the compound vertical and horizontal or diagonal motion 
to the cutting knife. 

Another arrangement dispenses with the sliding blocks and tie 
rod or cross frame, and in this guides are fixed to, or form part of, 
the side frames, in which guides work autifriction bowls, revolving 
on each end of the pin which connects the short connectivg rod to 
the double link, which gives the vertical motion from the cranks to 
the knife beam. 

Figs. 1 and 2, are side and front elevations of a cutting machine 
provided with one arrangement of the improvements; and Figs. 5 
and 4, are side and front elevations of part of another cutting 
machine provided with another arrangement. 

In Figs. 1 and 2,a represents the ordinary side frames of the 
machin: ; b, the cutting knife; c, the beam to which the knife is 
fixed; d, the diagonal slot ; and e the main shaft. To the end of 
beam c, is joined at one end of the two short connecting rods /, 
each having its other end joined to the inside of a sliding block g, 
working in a slot or guide in its corresponding side frame of the 
machine, the two blocks being held together by a tie-rod h, having 
at the ends a right and left handed screw, or by a cross frame. 
There is also joined or cast tothe end of each block a double link i, 
so formed as to allow the ends of the beam c, and the short connect- 
ing rods f, to pass between their inner sides ; and to the lowerend 
ofeach double link is attached or cast a cross-piece /, in contact 
with which there is a screw J, fitted to a nut in the 
block m, carrying the bowl n, which can be raised or 
lowered by its corresponding screw in order to regulate the 
cutting edge of the knife. The bowls, are fitted into internal 
grooves o,of an eccentric or cam shape, formed in the wheels p, 
fixed to the main shaft e, one of the wheels having teeth in its 
periphery, gearing into the pinion g. fixed to the cross shaft r, which 
shatt also carries the toothed wheel s, gearing into a pinion ¢, fixed 
to the fly wheel uw, both fixed to the shaft v, working in bearings in 
the side frames, or working on a stationary stud, motion being 
given to the fly-wheel either by a crank and treadles or by power. 
‘The lower ends of the double links are formed so that they can slide 
up and down in guides z, attached to, or forming part of, the side 
frames. Thus, when the cams revolve, they move the double links 
up and down at each side simultaneously, and, in connection with 
the diagonal slot, give the compound vertical and horizontal or 
diagonal motion to the cutting kuife,and as the links are close to 
the bearings of the main shaft, there is no undue or prejudicial 
Strain on the working parts of the machine. 

In Figs. 3 and 4 is represented an arrangement in which the 
sliding block g, and tie rod h are dispensed with. For this 
purpose guides a', fixed to or forming part of their corresponding 
side frame of the machine are employed, in which guides work 
antifriction bowls }!, each revolviug on the ends of the pin C', 
which connects each short connec ing rod 7 to each double link #, 
and as the sides of the links are in contact with the sides of the 
guides, the bowls are maintained in aright position sideways. 





RAILWAY AND AGRICULTURAL LOCOMOTIVES 
OF STEEL. 

Tue importance of diminishing weight in movable engines and 
machines, and the economical and mechanical advantages resulting 
therefrom, are so self-evident that more or less adherence to such 
considerations is in general existence. The necessity for economis- 
ing in the cual and fuel which must always be carried about by a 
movable engine, thus necessitating a consumption of coal and water 
ip carryivg about the coal and water themselves, bas, in fact, of neces- 
sity rendered self-moving engines, as a clars, the most economical 
of engives. Some twenty or thirty years agu before railways, the 
great expense of con.eyivg fuel down into a fuel-barren district like 
Cornwall made the large Cornish pumping engines and boilers the 
most economical of apparatuses for producing stexm and converting 
itinto power. A stationary engive and bui/er hive comparatively 
wider limits of weightand space in which can be settled these more or 
less complicate arrangements always attending the requirement fora 
diminished consumption offuel. But now, in countries like England, 





where fuel is comparatively cheap, the most economical engines are 
upon the whole those which are self- propelling, or which have to be 
carried about, using high-pressure steam on a quick speed of piston, 
and more or less expauding the steam produced by the economical 


tubular boiler. But almost all economy of fuel must result in more 
or less complication aud additional apparatus, and there is thus a 
double necessity for light materials of construction. Not to speak 
of such a well-known grievance as that caused by the railway loco- 
motive and tener forming a goodly portion of the load of the 
train; the weight of a ploughing or a traction engine on such a soft 
track as a cultivated field; the dead weight of the engines, facetiously 
termed “ portable,” or that of one of our city fire engines, literally 
make up a considerable dead weight against the more general intro- 
duction of them all into England, and still more into distant countries, 
where expense of freight must enter besides into the considerations 
of first cost of the purchaser, The importance, therefore, of a 
material like steel, which, roughly speaking, may be said to afford 
the same resistance as wrought iron with only haf the weight, can 
scarcely be over-estimated; and in the universal competition 
between individuals, firms, and nations, its more or less complete, or 
its earlier adoption, would of itself mean success or failure in the 
universal race, Besides, steel, for all purposes in which it is not 
subject d to powerful shocks, is a much safer material than wrought 
iron ; it affords a harder and more polished surface, consuming less 
by friction than wrought iron; and, when submitted to influences 
that would speedily injure wrought iron by rust, its deterioration 
progresses at a much slower rate—the carbon it contains appearing 
to act, as with cast iron, as an impediment to corrosion. 

Apart from prica, which is, indeed, a matter of small consideration 
in cases like those of engine details, in which the price of material is 
so much exceeded by the price of workmanship, there would 
appear to be oue great impediment—or rather supposed impediment 
—in the way of those wishing to supersede wrought iron by steel. 
This is the more or less uncertainty attending the employment of 
steel, from the great numb: of very different kinds of metal passing 
ander this name; from the fact that the management of these 
numerous kinds of steel is less known than wrought iron, and 
more especially from their non-homogeneous nature. Now there is 
undoubtedly some force in this objection, but these kind of objec- 
tions can be brought against any new thing. ‘There are always 
risks in dealing with comparatively new things, but there are also 
counterbalancing advantages. A maker may incur a certain 
amount of loss and expense before he is able to choose the particular 
steel for his special purposes; but, on the other hand, he has also 
perhaps, the udvantage of getting a step in advance of his com- 
petitors. A continual pursuit of novelties will never lead to fortune 
in mechanical engineering—or, indeed, in anything else—but the 
other extreme is just as bad. A middle course, a judicious and 
timely system for the rejection and adoption of old patterns for 
those in advance of the age, makes the difference between good and 
bad management of engineering works. 

It is true when one speaks of wrought iron, the more wide- 
spread use of particular processes by blast and puddling furnaces 
allows the term to communicate a more definite idea. And jast 
now, with regard to steel, quite a number of purposes are, to 
some extent, struggling for mastery. Such are the differing pro- 
cesses of Krupp, Bessemer, and Chenot ; and the different products 
of blister steel, cast blister steel, puddled steel, cast puddled steel, 
and others. At the same time there is also a very considerable 
variation in the qualities of wrought iron itself; as is evidenced in 
the difference, for instance, between the Welsh rails and Low Moor 
or Bowlivg bars or plates. The variations in the nature of different 
kinds of steel are, however, greater, and on account of the very 
variety in the powers of these different metals, as one may almost 
say, a greater amount of skill is required in their choice, adaptation, 
and working. ‘lhe proper security between buyer and seller would 
be afforded by specifying the metal to stand a certain breaking 
strain, attended with a certain amount of elongation. In the work- 
ing, a careful system of annealing and tempering must be adopted. 
Upon tie whole, it may be well said that Continental engineers have 
been more progressive in the adoption of steel than our own men. 
Until the invention of Mr. Bessemer, we were much behindhand 
in this branch of industry, and even now we can produce nothing 
to equal Krupp’s work in quality and size combined. However, 
there can be no doubt that in a few years steel will not merely 
supersede wrought iron, but, what wiil be of still greater effect, 
will take the place of cast iron. 

The Chemin de Fer du Nord has been the most enterprising of all 
the French lines in the adoption of steel to their engines, and for 
more than fourteen years the authorities on that line have sought to 
supersede iron by steel in their piston rods, straight and cranked 
axles, tyres, crank pins, and other locomotive details. In proceed- 
ing to the adoption of steel to railway plant—at a time much in 
advance of most railway companies, aud baving undergone the 
brunt of the battle in getting experience in haudling what will 
be «lways more or less a delicate material, they have accordingly, it 
has been stated, suffered some losses in acquiring this experience. 
But most of the o.her Frencti lines bave been more progressive in 
the adoption of steel than ourown, Many of the French engines 
have cast-steel axle boxes, while boiler barrels aud firebox sides are 
oftener made of the same material than with us. ‘I'be applicatiou 
of steel to the boiler is in every way the most important, as it is 
here that the greatest reduction in weight is to be obtained, while 








it is one in which the material is undergoing the severest test. 
About two years ago, the French Minister of Pablico Works, after 
a careful inquiry into the results obtained by the eagine makers 
during a previous experience of about four years, modified the 
French Government regulations with regard to the thickness of the 
lates of boilers, and permitted a thickness of steel plate one-half 
ess than that of iron plate, At the same time it must be noticed 
that the quality of me al is specified in these regulations to resist 
60 kilogrammes per square millimetre before rupture, with, at the 
same time, an elongation of a fifteenth of its length, The most 
natural objection one would at first make against steel for a boiler 
would consist in bringing forward a liability to injury in the plates 
over the fire. No action of this kind has, however, been found to 
take place, and we have known of instances in which burnt-out 
plates of wrought iron have been replaced by steel plates, and with 
a much greater duration under similar circumstances, This has 
been done in Germany with a good tough kind of steel, Upon 


the whole, the most universally successful applications of 
steel to rolling plant have been its use in the form of 
tyres. Krupp’s tyres have effected a large saving in the 


renewal of tyres. It is, of course, a question whether this has 
not in most cases been counterbalanced by increased wear in the 
rails, and it is probably a one-sided improvement to place a steel 
tyre on an iron rail. Puddled cast steel straight and cranked axles 
have not been very successful on the Chemin de Fer du Nord, 
and these have in many cases been replaced by wrought iron, On 
the other hand, Krupp’s steel axles bave been successful every where 
and for every size—auoiher sign of the influence of the make on 
the practical results, Last year not ove of the twenty axles of 
Krupp’s steel at work for some time on the Chemin de Fer d’Ork ans 
had given way. Uuadoubtedly, the most important effect of the in- 
troduction of steel in large masses in mechauical engineering would 
be produced by the ability to cast it like cast iron. This cannot be 
done with Bessemer steel, on account of the blow holes, and of the 
necessity for hammering it ; but it is stated that a French patentee 
has succeeded in producing very sound steel castings. At Messrs. 
Petin and Gaudet’s iron works many of the toothed wheels of the 
rolling mills are moulded of cast steel ; there are rolls of the same 
material, and even some of the standards of the rolling mills are 
cast in steel. ‘The employment of moulded steel to details like this 
speaks highly of its powers of resistance to shocks, and this is more 
especially striking when we remember that the substance bad not 
been hammered. We may thus shortly expect to see moulded cast 
steel wheels on locomotives, to be followed by stee! framings, to 
which the hammer could be easier applied. ‘Two cast stecl turn- 
tables from Messrs. Petin and Gaudét’sare being tried by the Chemin 
de Fer du Nord. 

As would be naturally expected, the locomotive makers of the 
country of Krupp have been forward in the application of steel. 
At the last great Exhibition Borsig’s locomotive was particularly 
remarkable on this score. ‘I'he cast sicel he employs for the differ- 
ent parts of his engines is of the quality used for springs. The 
engine at the Exhibition had its driving, coupling, and piston rods, 
and the crank and coupling rod pins of this material, as also, we 
believe, the slide links and the expansion slide bars. According to 
a letter from Herr Borsig, published last year at Paris, in one of our 
foreign contemporaries, all these parts are, when forged, tempered 
by being heated in an air furnace to a red heat. They are then re- 
heated toa deep cherry red, and they are then again cooled down 
to the degree of consistency required for the finishing of the detail. 
Any bad material shows fissures or cracks that indicate at once “a 
waster.” For this reason the parts are best finished after the tem- 
pering, and any warping is not to be dreaded. ‘the tempering is 
also the test of the general quality of the steel, and of the security 
of any particular detail—an additional safety over their use com- 
pared with that of wrought iron. 

The portable engine for agricultural and other purposes, and the 
traction or locomotive engine on common reads, will always be more 
or less similar to the railway locomotive. It is, therefore, to be 
expected that any great improvement in the locomotive will be 
followed by corresponding progress in the portable engine. The 
best portable engines, those of Clayton and Shuttleworth, for in- 
stance, approximate the nearest to the locomotive in the make of 
boiler and form of working parts. Some of the makers of traction 
engines have turned out engines with steel boilers ; but, up to the 
present, we cannot chronicle much in the application of steel to 
agricultural engineering. And yet agricultural engineers should, 
above all others, be aware of the importance of steel, as the use of 
the steel wire rope first made steam ploughing a practical thing. 
We should thus be glad to see our agricultural friends making a 
larger use of steel than they do at present. The lessening of weight 
of something like at least a third that would result to the tractiom 
engine by a complete adoption of steel, ought to be of immense 
service in many of the circumstances in which traction engines are 
placed. Such would also be the case with the steam ploughs ard 
scarifiers, and the draught, both static and dynamic, on the steel 
wire rope would be clearly very much lessened by a subtraction of 
useless dead weight. At least, we hope to see the larger adoption of 
steel on the “ racing engines” at tue competitive engine trials of 
1866. Other things being equal, the engine with moving parts of 
steel, aud more especially it with a steel fire-box and botler, must 
carry off the prize. In the first place, as the working parts would 
be lighter, less work would be accordingly consumed in moving 
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them. The chief economy, however, would be found in the steel 
fire-hox, and the, perhaps, steel tubes. The sides of a steel fire-box 
beirg formed of a material practically twice as strong as wrought 
iron, are only about half as thick, and this tenacity results in a 
remarkable saving of fuel, doubtless produced by the speedier con- 
veyance of the heat to the water. With steel there would also be a 
less volume of material exerting its absorbing powers on the heat 
generated by the coal, and tending to shorten the run of the compet- 
ing engine, The steel boiler would thus tend to permit a quicker 
starting of the engine—a quicker rise of the steam—while the 
engine would also be enabled to stop rather later. Competitors at 
these trials are only too well aware of the advantage of thin sides ; 
but in this case the thinness would not be obtained at the expense 
of safety. There would also, no doubt, be an absolute saving in 
fuel, us the waste gases would probably have more of their heat 
abstracted before reaching the smoke box.—Dechanics’ Magazine. 





CLIFTON SUSPENSION BRIDGE. 


‘T'u1s stupendous work has so nearly reached completion that a 
recapitulation of its history and construction may not be out of 
place. The subjoined sketch is derived partly from an account fur- 
nished by Messrs. Hawkshaw and Barlow, the engineers, to the 
builders, and since revised, partly from a little work by Mr. W. W. 
Webb, of Bristol, and age | from personal inquiry and observa- 
tions during the progress of the works, The merit of originating 
the idea of a bridge which should span the Avon at Clifton, and 
unite the counties of Gloucester and Somerset, is due to William 
Vick, an alderman of Bristol, who, as long ago as 1753, left a sum 
of £1,000 in trust to the Society of Merchant Venturers of that 
city, which was to accumulate at interest until a sufficient sum 
was obtained for the construction of a stone bridge, which should 
be toll free. The legacy was duly paid and the money invested, 
and iv 1830 the fund amounted to about £8,000. The inade- 
quacy of this sum for the cost of the work rendered an Act 
of Parliament unavoidable, and one was accordingly applied 
for, which, after some unimportant opposition, received the 
royal assent on the 29th of May, 1830. a upon 
the passing of the Act, the trustees advertised for plans, of 
which a number were sent in, and out of the whole five were 
selected, which were submitted to Mr. Davies Gilbert, formerly 
President of the Royal Society. Acting on Mr. Gilbert’s advice, the 
trustees unanimously adopted the design of the late Mr. Isambard 
Kingdom Brunel, whose estimate for the work was £57,000. The 
land for the piers and approaches of the bridge on the Clifton side 
was liberally presented .y the Society of Merchant Venturers of 
Bristol, and in 1831 the w rk was commenced. The first stone was 
excavated under the direction of Mr. Brunel and by him delivered 
to Lady Elton, who thereu, on expressed the warm interest she felt 
in so great and important an undertaking, and her hope that the 
labours of the trustees mi- | be prosecuted to a happy termination. 
Salvoes of artillery and martial music announced that a beginning 
of the bridge had been made, and the citizens were sanguine that it 
would make rapid progress. The calamitous riots of October, 1831, 
however, soon followed, and other unforeseen obstacles arose which 
prevented subscriptions from being raised, and very little was con- 
sequently done for some time. It was not till the 27th of August, 
1536, that the foundation stone was laid by the Marquis of 
Northampton, who was then in Bristol as president of the British 
Association for the Advancement of Science. The inscription on 
the plate of the foundation stone, which, to some extent, describes 
the scene on the occasion of its being laid was as follows :— 

“The foundation stone of the south pier of this bridge, erected 
under the provisions of an Act of Parliament of the 11th year of 
the reign of his Majesty King George IV., by means of subscrip- 
tions raised in aid of a fund created by Mr. William Vick, hereto- 
fore a citizen of Bristol, was laid on the 27th day of August, 1836, 
in the seventh year of the reign of his Majesty King William IV., 
by the Right Hon, the Marquis of Northampton, president of the 
sixth annual meeting of the British Association for the Advance- 
ment of Science, held in Bristol, amid the acclamations of a large 
concourse of the citizens, and of their ill istrious visitors—members 
of the Association. Principal dimensions of the bridge :—Distance 
between the two points of suspension, 700ft.; length of suspended 
roadway, 630[t.; height of roadway above high water mark, 230ft. ; 
total width of floor, 34ft.—I. K. Brunel, Esq., F B.S., Engineer.” 

The work proceeded but slowly for some time, but the masonry 
was completed in 1840, and the ironwork contracted for. By the 
end of 1843, however, the whole of the funds, amounting to 
£45,000 (including Mr. Vick’s gift) had been absorbed. Anda 
further sum of £50,000 was required to complete the bridge. The 
trustees failed in all their ¢fforts to raise the necessary funds, and, 
for a time, the enterprise was abandoned. For upwards of twenty 
years the two gaunt piers erected on the Somersetshire and Glou- 
cestershire sides of the Avon formed a standing reproach to 
Bristolians, who were, perhaps, not altogether unjustly charged 
With beginning to build and not being able to finish. They were 
taunted with having built the Great Western, which solved the pro- 
blem of Atlantic steam navigation, and not being able io retain her 
at the port, through the fiscal prohibitions which then prevailed, 
but which have been since happily removed. The enlargement of 
the dock, which became necessary before the Great Britain (also 
built at Bristol) could be got out of the floating harbour into the 
river, was also a standing joke against the place. 

After an unsuccessful attempt in 1857 to complete the under- 
taking, the project was again mooted in 1860, principally by 
members of the Civil Engineers’ Institute, who ‘vere anxious, for 
the fame of Mr, Brunel, that the bridge should be completed. The 
Hungerford Suspension Bridge had to make way for the new railway 
bridge, and Mr. J. Hawkshaw, C.E., and Mr. W. H. Barlow, C.E., 
reported that the materials would be available, with but slight 
modifications, for carrying out Mr, Brunel's design for the Clifton 
bridge. 

The matter was brought before the citizens of Bristol by 
Captain Huish, the chairman of the present company, when an 
influential provisional committee was formed, ard it was determined 
to organise a new company, with a capital of £35,000, in shares of 
£10 each, and to apply for a new Act of Parliament. 

‘Lhe new Act was obtained without difficulty, and received the 
royal asseut June 28, 1861, Under the powers thus procured the 
piers and land ov both sides of the river were purchased of the old 
company for £2,000, and contracts were concluded for the purchase 
of the ironwork of the old Hungerford Bridge, and for re-erecting it 
in situ. The work was commenced without delay, and has pro- 
ceeded without interruption to the present time, the contractors 
being Messrs. Cochrane and Co., of Dudley. The engineers, as 
already intimated, are Messrs. J. Hawkshaw and W. UH. Barlow. 
The construction has been superintended by Mr. Thomas Airey, to 
whose energy the satisfactory progress of the work is greatly due, 
and by whom much of the machinery employed in the erection of 
the bridge has been designed. 

The Clifton suspension bridge differs considerably in its dimen- 
sious and details from the old bridge at Hungerford, from the 
materials of which it is principally constructed. The span of the 
centre is much greater, being upwards of 702ft., while at Hungerford 
the span was only 656ft. On the other hand the piers at Hunger- 
ford stood up out of the river, necessitating a roadway suspended 
from the half spans on each side, as well as in the centre, while at 
Clifton, the approaches reaching to the piers themselves, the centre 
is the only part required, so that the chains on the land side of the 








piers can be much shorter than in the Hungerford Bridge. Hence 


the appearance of the curves described by the chains of the two 
bridges is very different. It should also be observed that the 
strength of the chains has been greatly increased in the present 
bridge, three chains being now employed on each side of the bridge, 
while at Hungerford each set only consisted of two chains. On the 
whole, therefore, about one-fourth more ironwork is required for the 
Clifton suspension bridge than was obtained from the materials of 
the one removed from Hungerford. The bridge is suspended from 


two sets of wrought iron chains—one over each side of the carriage 
way. Each set consists of three separate compound chains, arranged 
one over the other, and each entirely independent of the others. 
They are composed of flattened links, each, on an average, about 
24ft. long, and 7in. in depth by lin. in thickness, the ends being en- 
larged to make room for the bolt holes. These links are arranged 
side by side, the ends being interlaced with those of the next link, 
and one common bolt passing through them all unites them in a 
hinge joint. In all iron bridges, of whatever construction, it is 
necessary that provision should be made for the expansion or con- 
traction of the metal by heat and cold. This is effected in the 
present case in the following manner :—Between a strongly ribbed 
and massive cast iron basement and the main saddle are interposed 
a double set of steel rollers 4$in. diameter and 2ft. long, the two 
sets being arranged side by side in a frame, thus giving a rolling 
surface of rather more than 4ft. in breadth. These rollers allow of 
each saddle travelling to and fro upon its basement according to the 
expansion of the chains. To the main or lower saddle are attached 
the two lower chains; above the main saddle is bolted an auxiliary 
or upper saddle, to which is attached the uppermost chain. There 
are, of course, four similar saddles, one for each set of chains at 
each tower; and the weight of each, with basement, roilers, Xc., 
complete, is about thirty tons. It has been stated that each chain 
consists of several links arranged side by side. It should also be 
remarked that the chains are rather stronger near the towers than 
in the centre of the bridge; the reason for which will be seen 
at once in the fact that in the centre the links have only to 
bear their share of the weight of the road, while at the ends 
they have also to bear the weight of the chains. To a cer- 
tain distance from the towers, therefore, each chain is composed, 
breadthwise, of eleven links alternately with twelve, while towards 
the centre there are only ten alternating with eleven. Why the 
number of links in the chains is alternately odd and even will be 
seen at once if three fingers be interlaced between four of the other 
hand. The links are arranged in a precisely similar manner. It 
was originally intended that the total width should be 24ft, giving 
a carriage road of 16ft., and two footways of 4ft. each. To meet 
the wishes of Sir Grevile Smyth, these dimensions were increased ; 
and, as actually constructed, the carria:e road will be 20ft. wide, 
and each of the footways 5ft. 6in. Neither the carriage nor foot- 
ways are perfectly level, the carriage way being raised in the 
centre, and the footways rising towards the outer edge. By 
this arrangement all rain water flows into the gutter at the 
sides of the carriage way, outlets being provided for that pur- 
pose at intervals along the inner edge of the footways. The floor 
of the carriage road is composed of sleepers of well seasoned Baltic 
timber securely tongued together, over which is laid transversely 
another flooring of planking 2in. thick; this gives facility in 
making repairs, by avoiding the necessity of disturbing the main 
flooring. The floor of the footways is of planking 2}in. in thick- 
ness. The under framework of the bridge is constructed of light 
girders, the top and bottom of each consisting of 34in. X 34in. X fin. 
wrought angle iron, strengthened and connected together by 
diagonal trusses of 24in. X fin. Being constructed thus entirely of 
wrought iron bolted and rivetted together, they combine the 
utmost possible lightness with considerable strength. These 
girders extend transversely the entire width of the bridge, and are 
bolted by their top flanges to the longitudinal girders 3ft. deep, 
which separate the carriage road from the footways. These con- 
sist simply of wrought iron plates well bolted and rivetted 
together, and strengthened at top and bottom by angle iron. 
To these longitudinal girders the suspending rods are :.ttached. 
The top of the girders consists of two pieves of angle iron, one on 
each side of the plate forming the body of the girder. Tothe upper 
flanges of these are bolted, at the proper distances, attaching pieces, 
also of an angle section, to which the lower ends of the suspending 
rods are attached by pivot bolts. The footways thus project 
entirely beyond the suspending rods, and are only bounded on the 
outside by a light iron balustrade, rather more than 4ft. in height; 
the magnificent prospect from each of the footways is, therefore, 
entirely free from interruption of any kind. The suspending rods 
are attached at the top by pivot bolts to eyes formed in the ends of 
short links, through the other ends of which pass the bolts of the 
chains, and which project downwards from the chains just sufli- 
cient for the purpose. All the suspending rods are furnished with 
screw fittings, as usual, by which they can be adjusted precisely to 
the exact length which may be required. It will thus be seen that 
the framework of the bridge consists of two systems of girders, at 
rigbt angles to each other. First in order from the top are the two 
longitudinal girders, running the whole length of the bridge, and 
which, being 3ft. in depth, fulfil the double purpose of contributing 
to the strength of the stracture, and serving as a fence between the 
carriage-road and the footways. ‘To the tops of these two girders 
the suspending rods are attached, in the manner already explained ; 
to their bottom flanges are bolted transversely the under girders, 
which, of course, run across the roadway. Upon these transverse 
girders the wooden flooring of the bridge is laid. This double 
system of girders gives great strength and rigidity to the bridge, 
with very littie weight of material, in fact, four-fifths, at least, of 
the ironwork in the whole structure consists of the saddles and 
main chains, the bridge or roadway itself weighing comparatively 
little. The total weight of the whole is about 1,500 tons, of which 
the links and bolts forming the chains are about 1,100 tons, the four 
saddles, with their appurtenances, nearly 120 tons, and the suspend- 
ing rods, 20 tons; the remainder will give some approximation to the 
weight of the roadway. The following details may be interesting :— 
There are iu all 4,200 links in the chains, each link, as already 
stated, being 24ft. long. ‘The bolt-holes in the ends of the links 
are 43in. diameter; the bolts or pins are of course the same, and 
25in. long, screwed at each end; the number of bolts is400. There 
are 162 suspending rods, which are ljin. in diameter, and vary in 
length from 3it. in the centre of the bridge to 64ft. next the towers, 
the deflection of the chains being 70ft. The cross girders which 
support the flooring are cigi.ty in number,and weigh about a ton each, 
It being necessary that the chains should be somewhat deflected on 
entering the ground, « cast iron saddle, very similar in construction 
to those on the tops of the towers, but of course without rollers, is 
fixed to a foundation of brickwork at the top of the anchor pit, and 
to this saddle the chains are attached, in the same manner as to 
the other. As they descend from this the three chains separate 
from each other, in order to afford room for their separate fas- 
tenings, and the anchor piis therefore increase in dimensions 
towards the bottom which is only 70ft. below the surface. There 
the rock is formed into abutments, upon which rest the massive 
brick arches, 8ft. in thickness, which have to bear all the weight of 
the bridge. In this brickwork are left three apertures, through 
which are passed the last links of the three chains. At the back, 
one over each aperture, are placed the three cast iron anchor plates, 
through which the links are also passed, and are then secured by 
strong double keys, and whereas each of the three chains passes 
ertire through one aperture of sufficient size in the brickwork, in 
the au hor plates there is a separate slit or aperture for each link. 
Each link, therefore, passes through its own aperture, and one 
strong double key driven through al! the links, secures the whole. 
Each anchor plate measures 5ft. < 6ft., and weighs nearly three 
tons. It may perhaps be expected that something should be said 
respecting the strength of the bridge. This is equal to far more 
than it can ever be called upon to bear. Theoretical calculations 
are not altogether reliable, but the breaking strength of good 
malleable iron is ascertained to be somewhere about twenty-seven tous 
per square inch of section ; it stretches, however, with much less, and 
the principal authorities lay it down as a rule that it is not safe 
for the chains of a bridge tu bear, permanently, more than nine tous 
per square inch of their total section, thouyh about fifteen tons can 


| be borne occasionally without very much risk. Now, the section oi 


each link is lin. X 7in., aud if we consider each chain to combine 
the strength of 11 links, the two triple chains would unitedly give 
a section of 462 square inches, which, multiplied by 15, would give 
a theoretical strength for the bridge of about 7,000 tons, including 
its own weight. The company in their Act have taken power to 





limit the weight that shall come upon the bridge in two clauses. 
The first of these provides that no one conveyance or vehicle, the 
weight of which with its load exceeds six tons, shall be able 
to come upon the bridge without the company’s consent; the 
second clause provides that the company shall not be bound to 
permit a total load, including foot passengers, vehicles, and their 
horses and loads, ‘o come upon the bridge at any one time, exceed- 
ing twenty-eight tons. The first of these provisions is very 
necessary ; because, the flooring of the carriage road, being of wood 
would be liable to cut, or, rather, crushed, by the passage of too 
great a weight upon any single vehicle. The discretionary power 
conferred upon the company of limiting the total weight upon the 
bridge to twenty-eight tous will in all probability never be exercised 
the structure being strong enough to support far more than this, 
and far more than can ever in reality conie upon it at any one time, 
even on the most extraordinary occasions, without the slightest 
danger. It may be interesting to compare the dimensions of the 
Clifton suspension bridge -with those of some others more or less 
celebrated. The span of the Clifton chains from saddle to saddle is 
702ft. 3in. The span of the Lambeth suspension bridge, lately 
completed from the designs of Mr. P. Barlow, is 1,040ft. ; but in this 
case four piers or towers are employed, and the bridge consists 
therefore of three equal arches or spans. This immense space has, 
however, been crossed in a single span ; the Queenston and Lewis- 
ton suspension bridge, crossing the Niagara in one span ot 1,040ft. 
There is another bridge over the Niagara of 798ft., which, besides a 
roadway for foot passengers and carriages supports above this a 
railroad track, and is daily crossed by passenger and goods trains. 
Another American suspensicn bridge crosses the Ohio with a span of 
1,010ft. Nearer home the best known examples are the celebrated 
Menai bridge of Telford, and the beautiful Fribourg bridge, built 
by M. Challey. The Menai bridge is 560ft. in span, and about 
10Uft. above high water. The bridge over the Sarine at Fribourg 
is much more imposing, being 870ft. in span, and 167ft above the 
river. It wiil hence be seen that several bridges have been con- 
structed of greater span than the present, but still there are con- 
siderations which place the Clifton suspension bridge in the first 
rank, both as to its grandeur of e‘fect and its importance as a great 
work of engineering. In the latter point of view, it must be re- 
membered that all the bridges we have mentioved except the Meuai, 
which is much shorter, are suspended from cables of wire, which, 
as they suffer much from oxidation, must be regarded as far 
inferior to iron chains, although lately, from their lightness and 
economy, they have been often substituted. The Clifton suspension 
bridge is the most magnificent chain bridge ever constructed, and 
for strength and durability may be pronounced unequalled. In 
grandeur of appearance it is beyond all attempt at rivalry. The 
Queenston bridge, with its immense span of 1,040ft., does, indeed, 
exceed it in dimensions, but its effect is marred by its low position, 
and the roadway is only 20ft. wide. The Fribourg bridge is by far 
the grandest in effect of all that have been enumerated, but even 
that is only 167ft. above the river which it spans; while the 
Clifton suspension bridge, 245ft. above high water, is unequalled 
in the world, and will ever be regarded as one of the grandest con- 
ceptions of Mr. Brunel.—Times, 





Tue Navy.—The Admiralty has resolved to reduce very mate- 
rially the rigging of the iron-clads, it having been found that the 
lightly-sparred vessels, Defence and Enterprise, had the advautage 
of the heavier rigged vessels of the fleet in sailing. The Army and 
Navy Gazette says :—* For the last fortnigat the Royal Sovereign 
turret ship has been daily exercising her guns and turrets in the 
neighbourhood of Portland, where it is believed she was sent 
because too much interest in her had been evinced by the many 
influential people who at this season throng Southsea and the Isle 
of Wight. The turrets have come out wonderfully well, the 
heavy 300-pounders being trained and fired easily, with the ship 
rolling through an are of 22 deg., nine times in a minute. The 
wooden carriages are reported to be giving out—green wood is 
whispered. We thought we had done with green wood in the 
times of rotten gunboats. Iron, iron, my lords, for gun carriages 
as well as guns ; and if Woolwich cannot make them, pray send to 
Manchester or Sheffield. Compared to a diving-bell like the 
Research, the Royal Sovereign may be called a sea-going ship, fit 
for a cruise off Cape Horn; but we can assure our naval friends 
that no one in the Royal Sovereign, including her captain, has ever 
said more than that she is capable of being navigated from any one 
port in England to another, that in all ordinary weather her guns 
may be well fought, and that in smooth water she is the most for- 
midable vessel of war any country ever possessed. We hear that 
Capt. Osborne, in drawing a hair stroke with the line of depression of 
his bow guns, has acquired a wrinkle at the expense of his deck for- 
ward. This will be nuts to the controller and friends, and if it is 
not made great capital of we shall be infinitely astonished. Asa 
result of the various successful experiments and severe tests to 
which the new patent indented, small palmed anchors, introduced 
by Captain Rodger, R.N., have been recently subjected at Woolwich, 
it is announced that an Admiralty order has been received for the 
reception aud issue for service of a number of the anchors, weighing 
respectively 40 cwt., 45 cwt., 50 cwt., 55 cwt., 60 cwt., 65 cwt., 70 
ewt., and 7a cwt. One of Captain Rodger’s anchors, weighing 30 cwt. 
2 qrs. 15 lb., has been shipped and catted on board her Majesty’s 
troopship Fox, Staff-Commander Thomas Pullen, to be used as @ 
light working bower anchor to supersede the old anchor, weighing 
upwards of 44 cwt. The new anchor was tested on Wednesday 
under the hydraulic press, in the presence of Mr. George Turner, the 
master shipwright of the yard, and other officials, and by Captain 
Rodger’s desire the strain was worked up to the test of an anchor of 
double its weight, viz., 61 cwt. 1 qr. 41b., the proof commencing at 
29 tons 1 cwt. 3 qrs. and 14 lb., gradually increasing to the 
enormous drag of 49 tons 0 cwt. 2gr. 141b. Both arms were sub- 
jected to the extreme trial, and on examination and measurement 
no signs of yielding were perceptible, nor the slightest degree of 
‘permanent set,” the dimensions being precisely as before the trial. 
Ou Thursday the anchor underwent the usual fire test aud smithery 
examination, and was shipped as ordered on the following day for 
service. The metal was proved to be of undeniable quality. The 
whole of Captain Rodger’s anchors, according to the present arrange~ 
ment, are to be manufactured by the North Field Iron and Steel 
Company, at Rotherham, in Yorkshire, who are under a heavy bond 
to confine themselves exclusively to that species of anchor, to avoid 
competition or detriment to Captain Roger's patent.—T he favourable 
reports made to the Lords of the Adumiralty of the working of the 
steam traction engines employed by Messrs. Aveling and Porter, in 
conveying the heavy portions of the iron work for the dockyard, 
from the factory at Strood to Chatham, have induced their lordships 
to give directions for one of the traction engines to be provided by 
the patentees, and used in Chatham dockyard, for one month, during 
which time it will be employed in the heaviest kind of la‘sour, mn 
order to enable the officials of the establishment to report to the 
authorities as to its capabilities, and the advantage or otherwise 
which would result from the general use of steam traction eugiues 
inthe Government dockyards. As an illustration of the power of 
these eugines it may be mentioned that on Thursday some of the 
officials of Chatham dockyard were invited by Messrs. Aveling and 
Porter to witness the working of a traction engine made by them 
for Tasmania, by order of Messrs, Redfern, Alexander, and Co., of 
London. ‘The engine in question started away from the factory 
with a train of five wagons attached, the gross weight of the whole 
being close upon thirty tons. With this weight the engine traversed 
the sireets of Rochester and Chatham, atan average speed of four mules 
per hour, without occasioning the slightest inconvenience to the 
ordinary trailic, and fina!ly ascended Star-hill, which has ap incline 
of one in twelve, at a speed of about two miles per hour, the same 
hill being subsequently descended later in the day by the same train 
with the greatest ease and safety. During the time the engimes 
have been employed in conveying materials from Kochester to 
Chatham dockyard—a period extending over several months—they 
have performed their allotted tasks most satisfactorily, aud not the 
slightest accident has occurred. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinons of our 
Correspondents.) 
PATENT LAW REFORM. 

Sim,—Tho making “ meal of one and malt of another,” as the old 
saying phrases it, by arbitrarily conceding to one man everything 
he may demand, and withholding even the most wifling gifts from 
another, who, in conscience, may be as well eutitled to obtain what he 
asks for, is generally considered opprobrious, yet every careful 
inquirer will, I think, be at no loss to perceive that this is the line 
of couduct advocated by the generality of the anti-patent law 
party, who are quite willing to allow tbat the literary author, the 


artist, the engraver, and the photographer shall, after publication of | 
their respective works, enjoy a lengthened term of copyright, aud | 


yet they raise a cry against the brief term of patent right now con- 


ceded to inventors of new improvements in the uveful arts, pleading | 


that copyright is established on a different basis, and is entirely dis- 
tinct in detail. Now this specious plea should not, I think, be 
permitted to pass current, because the wielde:s of the pen are so 
potent that it is most important we should not allow them to be led 
astray by the special pleading of the Times, or any one else; for, of 
all thins, identity of interests is the strongest sustainer of sym- 
pathy; hence it would appear worth while to examine fully ino 
this part of the question of patent policy. With this view I now 
propose to pass in review the case of the author in comparison with 
that of the inventor, in order to show their substantive identity. 


Take, for instance, the position of the author of a book, and let us | 


see what itis. He uses his mental powers to present io the public 
the results of his thoughts in a certain form of werds, and he does 
this in a book; and, after all, what is a book but a species of 
“ manufacture” (i.e, a thing resulting from handiwork), which is 
usually printed by first setting-up the types (articles of mavufacture) 
to form words placed in a particular order and disposition in accord- 
ance with the statement set forth in the author’s MS., and his book 
differs from other books as to its essential character so far as this 
order and disposition materially differs from the order and 
disposition in other books, which book being printed, by re- 
sorting to the printing-off processes, is then published to the world ; 
and without adopting the mechanical manipulations pursued 
in the printing art his book could not well be multiplied so as to be 
distributed amongst the public and become a source of profit to him. 
Is not the case of the inventor patentee precisely similar ? The inven- 
tor excogitates an improvement ia some branch of manufacture, and 
he requires that the practical engineer or machinist shall put to- 
gether, mayhap, levers, wheels, axles, and other constituent 
mechanical parts in the order and disposition by him prescribed, so 
as to produce a new or improved engine or machine, and the pecu- 
liarity or novelty of what is prescribed is the gist of his invention. 
Or, in the case of a new provess, the inventor prescribes an improved 
order and method of producing some article of manufacture in a 
cheaper or better manner than heretofore. Or, if a chemical inven- 
tion, he directs the practical chemist to mix together certain ingre- 
dients according to the order and method he sets forth, with the 
view to so obtain, more economically, expeditiously, or cheaply, 
some manufactured product. Now it seems to me the author and 
the inventor must, in all fairness, be considered as standing side by 
side; but our opponents (and I fear some of our friends have been 
led to give credence to their teachings in this respect) say, nay—the 
author isa man of original genius; he produces really new crea- 
tions, and if Milton, Dryden, Pope, Locke, and Whately had not 
written their immortal works no one else ever would (!); whereas 
if Watt had not invented his improvements in the steam engine, the 
necessities of the times, and the progress of scientific knowledge, 
would have developed them; for, say they, the inventor usually 
takes well-known things, and, by a few modifications, often very 
trifling, adapts them to some purpose he may deem desirable, and 
then claims a monopoly for fourteen years. A line of argument 
derived from assumptions not capable of proof, and founded upon 
the consideration of extreme cases suitable to their own propositions. 
For many books of great merit, the subject of copyright, are only 
compilations, and it is allowed that original abridgments of the 
works of others may be the subject of copyright. But it has been said 
by one who has taken up a prominent position as an anti-patent 
law advocate (Mr. Macfie) that literary copy "ight differs from patent 
right, in that it does not prevent any one from freely using the 
information coaveyed in the book. But this is not true in those 
cases where a more extensive and exclusive right is of any moment 
(always remembering that, if the iaformation conveyed could form 
the basis of a patent, the author could also have protected himself 
under letters patent); for itso happens that dramatic and musical 
works cannot be used—that is, performed—by any one, for profit, 
without the sanction of the anthor, though such an one may have 
bought and paid for the book containing the same (see 3 & 4 
Will, IV. c. 15, and 5 & 6 Vict. c. 45); while the delivery of 
lectures for profit is restrained by 5 & 6 Will. IV. c. 65; and 
this goes pari passu with the case of the patentee, as it gives 
to the dramatist or musical composer the exclusive right to 
perform—that is, to use for profit—what is set forth in his book, 
while the patent right gives to the inventor the exclusive right to 
execute or use any invention which may be set forth in his specifi- 
cation, which a man may now find contained in a blue book, 
purchasable at the Commissioners of Patents’ Office. Moreover, it 
has been claimed for copyright that it is much more restricted in 
its character than patent right, inasmuch as it only refers to the 
same words in the same order, and does not extend to the protection 
of the ideas conveyed thereby, when expressed by words in a 


different order ; while patent right protects the idea or principle of | 
the inventor, whether the same exact order of the constituent parts | 


be or be not preserved. So that no copyright hinders the same 
subject from being treated of by another party, if he deems it 
advisable so to do ; whereas patent right permits the monopoly of 
ideas, although carried out by different constituent means. But 
here again, copyright has a closer analogy thau would, at first sight, 
appear; for the recent case of Tinsley v. Lacy, referring to the 
copyright in “ Aurora Floyd” znd “Lady Audley’s Secret,” by 
Miss Braddon, seems to show that to copy the essential incidents 
and ideas of a work, although clothed in different language, would 
be an invasion of the author's rights. 

Beyond all this is the fact that one of the principal motives for 


the institution of both copyright and patent right is to provide | 


against the suppression and loss of works and improved aris or 
inventions of public importance, by offeriug a sufficient inducement 
to the full and explicit publication thereof, as is done in the case of 
patents by the requirement of a precise and practical description of 
the invention being given in the specification, which Lord Eldon, in 
the case of Cartwright v. Eamer (14 Ves. 131, 136), said was in con- 
Sequence of the patent being a bargain between the public aud the 
inventor, —the object of the specification, as a measure of public 
policy, being to provide that the full particulars and exact details 
of the invention may be placed on record, so that an improvement 
once introduced shall run no risk of being lost to the country ; 
effectually removing, if possible, the pernicious system so prevalent 
in ancient times of making all trades and arts secrets and mysteries, 
which system would appear, by the bye, to have proved the origin 
of copyright in literary works, inasmuch as the Stationers’ Company 
80 regulated matters that if anyone should first publish a book 
others would abstain from copying and selling without his leave 
and license, or in accordance with their regulations. And as 
regards copyright, the preamble of 5 & 6 Vict. c. 43, expressly 
declares that the “encouragement to the production of literary 
works of lasting benefit to the world” is the object in view; and 
section 5 of the same Act refers to its being “ expedient to provide 
against the suppression of books of importance to the public.” 

As regards the engraver’s copyright, and the photographer's copy- 
tright, it is worthy of notice that in these cases origiuality or inven- 
tion is by no means demanded, as the first engraver of a well- 
known picture or object is entitled to copyright. (See 7 Geo. III. 
c. 38, & 17 Ge. Il. c. 57, 16 & 16 Vict. c. 12), And under 


| the Art Copyright Act of 25 and 26 Vict. cap. 68, a photographer, 

| by being the first in the field, may claim a right with regard to the 

| mere copying of a person’s face, or a well-known landscape or 
secne—no originality of design being requisite. 


| ‘Lemple, 17th Sept., 1864. F. W. Caurin. 





CONTINUOUS RAILWAY BRAKES, 


S1r,—In your excellent article in last week’s paper on brakes, 
[ observe my own mentioned, and in the same article there is a doubt 
expressed whether it is to the wheels only, or to wheels and ra ls, 
that brake blocks should be applied. beg, therefore, to offer a 
remark on this point. I believe that far greater retarding force 
would be obtained by using the latter, and I inserted a modification 
in my patent applying the blocks to both wheels and rails simul- 
taneously, but never used it, for the following reason :—lIln the 
| present arrangement the blocks are applied to every wheel of the 
train, and have power enoug’: to stop the train at twenty-five miles 
an hour in its own length, or in eight seconds, and, as this re- 
tarding force is distributed equally over the whole moving mass, no 
tremor or jolting is felt by the passengers even in such a quick 
stoppage. Hence arose the question—Is it safe to increase the 
power still higher, when, by some injudicious application of it by a 
stranger guard, he might jostle the whole of the passengers? 1 
reserved a limit to this, and the most the guard can do would be to 
skid every wheel in the train. But experienced guards will not do 
this once in a month; and, during its operation for nine months 
back on several trains on the North London and Great Eastern 
railways, there has not been a single complaint of unpleasantness 
from the passengers. Ove important addition to it I would notice; 
I intend to give the power of stopping the train in hand of the 
driver, He will have a small steam handle at his side, like his 
whistle, which applies the brake to the entire train behind him, 
aud he can use it either with or without the guard. 1 know with 
what safety to themselves and the public they could run their 
express speed if they knew they could stop in twenty seconds 
instead of two minutes, as now. Joun CLakk. 

North London Works, Bow, E. 


RUSSIAN RAILWAYS. 

In that curious document called the Will of Peter the Great, the 
authenticity of which has been often disputed, but which, neverthe- 
less, is accepted as genuine by the best modern historians, there 
occurs a notable passage : “ be ever active in the building of roads, 
canals, and other means of communication.” To alimited degree 
all the emperors of Russia, since the time of Peter, have followed 
this precept; but none to such an extent as the present ruler of the 
vast empire. Be it the fact that Alexander IL. is an intense admirer of 
the doings of hist great ancestor, or, what seems more probable, be it 
the result of his education under General Moerder, a German 
| mathematician, passionately devoted to road and bridge building, 
and other engineering feats, certain it is that the emperor, at an 
early age, began to manifest a strong desire to carry out that part of 
the will of Peter relating to “a means of communication.” It is 
since he ascended the throne that Russia has been covered 
by a network of railways, the extent of which little 
| known in this country, except to those specially versed 
in the continental “ Bradshaw.” Railway enterprise in Rus- 
sia, in fact, may be said to have begun with Alexander Il. His 





is 


the fashion of an ignorant soldier than as an enlightened disciple of 
George Stephenson. When Chevalier von Gerstner, the first 
promoter of railways in Liussia, laid the plan of the line from St. 
Petersburg to Moscow before the Emperor Nicholas, bis Majesty— 
just then busy with a new scheme for conquering the tribes of the 
Caucasus—only vouchsafed a passing glance at the elaborate maps 
and designs which were outspread on the table before him. “ Is 
this the nearest road to Moscow ?” he inquired ; “the quickest for 
transporting troops?” ‘It is not,” replied the chevalier, “ the 
nearest road; but it is believed to be the best, as it connects all the 
great towns between the two capitals, and would, therefore, be of 
the utmost service in fostering trade and commerce.” “ But I want 
the shortest road,” interrupted Nicholas, “so as to be able to go in 
a day from St. Petersburg to Moscow. Give me the map.” Which 
saying, the Emperor took up a roller—according to some accounts, 
the sword at his side—and with a pencil drew a straight line from 
St. Petersburg to Moscow. “ Here is my plan of the railway,” his 
Majesty exclaimed; “ let it be constructed accordingly.” And con- 
structed it was after this very simple design,—of course, under 
extraordinary difficulties, and at a most enormous expense. The 
road runs, almost in a straight line, over hills and mountains, 
through rivers and morasses, wiles away from towns and villages, 
with only a few lonely stations stuck up in the vast desert. It is 
scarcely necessary to state that the railway does not pay, never will 
pay, and never can pay. However, it fulfils the order of Nicholas 
by enabling travellers to go in one day from the northern to the 
suuthern capital of Russia. 

Alexander Il, has taken to railway building in a manner very 
different from that of his predecessor. As already mentioned, the 
Emperor got an early affection for all engineering works from his 
tutor, and he manifested this ou all possible occasions. When it was 
decided to construct the line from St. Petersburg to Moscow, in 1842, 
| Alexander, at his urgent desire, was appointed, by his father, the 

chairman of the committee of coustruction, In other hands, the post 

might have been a merely ornamental one, but it was far from it in 
| this case. The young heir apparent put himself in communication 
with the chief engineers of the railway, Count Kleinmichael aud 
Major Whistler—the latter an American—and in their company 
watched the progress of the work in its minutest details. Then he 
| acquired an intimate practical acquaintance with railways and rail- 
way construction, which was manifested immediately after his 
accession to the throne. Up to this time it was held to be a settled 
principle of the Russian Government that all the iron roads built, 
or about to be built, within the limits of the empire should be State 
property, constructed, not so much for the benetit, as at the expense 
of the public exchequer. Alexander, in one of his first Imperial 
ukases, proclaimed his secession from this principle, declaring it 
best for Russia “to follow the experience gained in Western 
Europe during the construction of many thousand versts of rail- 
| roads.” He, at the same time, declared the creation of a; network 
| of railway lines a work of urgeut necessity; and capitalists from all 
parts of Kurope were invited to share in the perils aud profits of the 
enterprise. ‘Lhree companies appeared at once in the field, ropre- 
sented by as many leading English,French, and American projectors. 
The negociations with the Euglish capitalists feil to the ground very 
soon, ou account of their proposing as basis of their plans 
that the Russian Government should abstain from all inter- 
ference either in the building or the management of the 
new lines. This was too auti-ltussian to be accepted even by a 
reforming Emperor, and thus the English offers were no further 
listened to. ‘lhe Americans, in their turn, proposed a magnificent 
scheme. They were ready to square Russia, by constructing jour 
lines of railway rizht through the empire; two from the north to 
the south, and two from the extreme east to the west. As price of 
this little job, they demanded the free grant, in perpetuity, of one 
verst of laud—about two-thirds of a mile—on either side of the new 
lines, besides the loan of a hundred thousand men for a number of 
years. This scheme, too, appeared a little too costly, or, perhaps, 
too “tall” to the Russian Government, and was declined with 
thanks, Last in the list came a French company, Messrs. Pereire 
and Cu., associated with the banking-house of Steiglitz and Co., at 
St. Petersburg, which made conditions that were accepted by the 
Government. The principal points of the bargain were that the 
company should construct a limited network of railways, 4,000 
versts in length, in the course of ten years, and keep it up, as well 
as take the proceeds for eighty-four years to come—the linus, at the 
end of this period, to lapse to the Crown. In return, the Govern- 








ment guaranteed an interest of five per cent. on the capital of cou- 
The chief lines to be built by the company were those 


struction. 


from St, Petersburg to Warsaw, to Nishni-Novgorod, and to 
Diinaburg and Riga. 

The whole of these railways are now open for traffic; but 
Alexander 11. seems far from inclined to stop in his great engineer- 
ing works. According to a report of the Jnvalide Russe, the con- 
struction of a new series of gigantic lines has just been resolved 
upon by the Government, which will carry the steam engine right 
into the heart of Asia, over the Ural Mountains, and down to the 
borders of the Caspian Sea, on the frontiers of Persia. The double 
project, Which enjoys the special favour of the Emperor, emanates 
from a young engineer of reputed high talent, Count Lepacheff, aide- 
de-camp to the Grand Duke Michael, brotherof his Majesty. It is 
to be carried out by the * Great Russian Railway Company,” a bod 
sanctioned by lmperial decree of January 27th, 1857 ; but which has 
as yet not been able to achieve great things. Probably, the new 





doings will be those of the Russian Government, under another 
nar The line from the Black Sea to the Caspian, south of the 
Caucasus, by way of Tillis, is to first commenced; and next the 





** Great Asiatic Railway,” which is to be a prolongation of the line, 
now under construction, from Moscow to Saratov, on the Volga. 
The latter railway will run, from Saratov to Orenburg, ou the Ural, 
and from thence to the mouth of the Syr-Daria, on the Ural lake, 
the station of a small Russian fleet. “ The line will bo most useful 
for the transport of military storesand of ammunition of war,” says 
the Jnvalide Russe. Undoubtedly it will—and for soldiers too. 
These mighty efforts of modern Russia to extend its influence well 





predecessor, it is true, started iron roads; but he did it more after | 


deserve attention. Perhaps Alexander II. may prove, in the end, 
a greater conqaucror, with his railways and telegraph lines, than all 
his predecessors, from Peter I. to Nicholas, did with sword and 
cannon. 


ON UNITS OF MEASURE. 
By W. J. Macquorn Ranxtye, 0.E., LL.D., F.R.8.* 

Tue principal steps of late recommended to scientific men and to 
the public generally for the improvement of systems of measures, 
especially in Britain, may be classed under three heads, viz:— 

First, the promotion of the use of decimal multiplication and 
division, as applied to units of measure; secondly, the diffusion of 
knowledge as to the relations between the present British measures 
and those of the French metrical system; thirdly, the abandonment 
in scientific writings of the use of the present British units of mea- 
sure, and the adoption of the French units instead of them. 

The utility of the first and second of those steps cannot be 
disputed ; and all legal obstacles to the extension of them to 
trade as well as to science have been removed by a recent enact- 
ment. 

But to the third step it appears to me that there are grave 
grounds of objection, and that those grounds should be carefully 
considered by the Association, and especially | y mechanical 
section, whose functions form a conuecting link between science and 
practice; and some of whose members have expended much labour, 
capital, aud skill in promoting the application of decimal subdivi- 
sion to existing British units of measure, avd in constructing 
instruments adapted to that purpose. 

Those grounds of objection are the following :~— 

1. The connection between science and practice is so intimate 
that the disuse in scientific writings of fundamental units of mea- 
sure, which are extensively used in trade, is impossible; and in 
considering the expediency of maintaining or abandoning the use 
of any such units the interests of science and of trade cannot be 
separated, 

2. Amongst one-fourth of the population of the whole earth the 
standards of length are multiples of the British inch, as the following 
calculution shows :— 





Approximate Population. 


British Empire .. .. ee e+ 174,000,000 





Russian Empire .. .. os «+ + cele ree 64,000,000 
States of North America .. ..  -+ ss oe ee oe 32,000,000 
Total .. «. co oe ++ ee 270,000,000 


To justify the abandonment of an unit of measure of which the 
established use is so extensive, it would be necesary to prove some 
very gieat advantage to be attained by the use of the unit to be 
substituted for it. 

3. But no such advantage has ever been proved, or even alleged. 
The facts and arguments which hav» hitherto been brought forward 
in discussions on systems of measures are contined to the advantages 
of decimal multiplication and division, which can be applied to anv 
unit whatsoever; and whose application to British units has loug 
been extensively practised, and is now sanctioned by law. 

4. An advantage for scientiflo purposes was comeey supposed to 
be possessed by the metre, as being one ten-millionth part of 
the distance from the pole to the equator. But now that 
it is known,—first, that the distance from the pole to the 
equator is not the same on different meridians, but differs to 
the extent of about one four-thousandth part of itself. Secondly, that 
tho French standard metre is not exaetly one ten-millionth part of the 
quadrant of any meridian, but approximately one 10,001,662-d part 
of the quadrant of the meridian passing through Paris. And, 
thirdly, that our knowledge of the dimensions and figure of the 
earth is still, and will probably for ever continue, in a progressive 
condition—the supposed advantage is known not to exist. This 
conclusion is in harmony with the opinion of Bessel: that in the 
measurement of a length bet.veen two points on the surface of the 
earth, there is no advantage at all in proving the relation of the 
measured distance to a quadrant of the meridian. 

Ju connection with this branch of the subject it may be romarked 
that no comparison of a unit of measure with any “ natural stan- 
dard” can ever be more than approximate ; for the art of comparing 
two measuring instruments or artificial standards with each other 
is, and always must continue, in point of precision, to be in advance 
of the art of measuring the object used as a natural standard, which 
is necessarily affected by more causes of error. At present, for 
example, the lengths of two bars can be compared together to the 
accuracy of one-millionth part, and that degree of precision has 
been attained in practice by mechanical engineers; whereas no 
dimension of the earth, not éven the polar axis, is yet known with 
certainty to the accuracy of one hundred thousandth part of itself. 

5. Another advantage in a scieutific point of view was formerly 
supposed to be possessed by the metrical system, from the kilo- 
gramuwe being the exact weight of a cubic decimetre of pure water 
at its maximum density. But it is now known that this sup; 
exact relation between the standards of measure and of weight not 
only does not exist, but is in all probability, unattainable to that 
degree of precision which would realise the supposed scientific 
advantage; for the art of comparin. two artificial standards of 
length or of weight together is, and always must continue, in point 
of precision, to be in advance of the art of finding the exaet weight 
of a given volume of a given substance, which is necessarily 


| affected by more causes of error, At present, two lengths can be 


compared together to the accuracy of one-millionth part, and two 
weights to the accuracy of one ten-millionth part; but it is ver, 
doubtful whether the weight of a given volume of pure water 
known to the accuracy of one ten-thousandth part. 

6. In conclusion, tivn, it appears, that while the advantages of 
decimal multiplication and division as applied to units of measure 
are incontestible, the question between different units, such as the 
metre and the inch, is one of convenience, in which the interests of 
science and of trade cannot be separated, and inasmuch as the 
British inch and multiples of the inch are already established and 
used for practical purposes in regions inhabited by one-fourth of 
mankind, their use ought not to be abandoned in scientific writing. 

Glasgow, 8th September, 1864. W. J. M. BR. 








Varna anv Rovusrcuovcn Ramway.—(From our Corr - 
Messrs. Peto, Betts, aud Crampton have commenced the works of 
this line. The Belgian General Railway Plant is executing the 
rolling stock—at any rate a portion of it. 
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WILSON’S HYDRAULIC 


= 


Tus is an invention of Mr. James Wilson, of Royal Exchange- , 
buildings, and consists in so disposing the partitions in the upper or | 
holder portion of the hydraulic valve, and making them of such a | 
form, that four purifiers surrounding the valves may be worked at | 
one and the same time, while, by the present arrangement, it is only | 
possible to work three purifiers, and by this arrangement of the divi- | 
sions or partitions of the upper or holder portion of the hydraulic 
valve it can also be set so as to work three purifiers, or, if required, 
one purifier only, and the gasholder may be turned to ary of the | 
purifiers, as required, so that all four or any three or apy one of 
them may be worked alternately as wished. 

Fig. 1, plan showing the valve set to work four purifiers; Fig. 2, 
section on line A, B, of Fig. 1; Fig. 3, plan showing the valve set 
to work three purifiers; Fig. 4, plan showing the valve set to work 
one purifier; Fig. 5, plan on a larger scale showing the form of the 
divisions of the upper or holder portion of the valve. 

Fig. 1 shows the valve set to work the four purifiers Nos. 1, 2, 3, 4. 
@, a, a, the outer circle of the holder or upper portion of the valve, 
which is divided into six divisions, 6, ¢, d, ¢,7, g, all reaching down 
to O (Fig. 2); it will be seen that the main inlet pipe has free com- 
munication with the inlet pipe z, so that the gas can pass from the 
main inlet pipe A into purifier No. 1, and out by the pipe y to 
division ¢ of valve; then into purifier No. 2 by the inlet pipe 2, and 
out into division d of valve by outlet pipe w; it then passes by inlet 
pipe v into purifier No. 3, again by outlet pipe « into division of 
valve jf, thence through inlet pipe ¢ into purifier No. 4, and out 
by outlet pipe s, which is in communication with main outlet piper, 
by which it is carried away. To work three purifiers the upper or 
holder portion of the valve must be raised and dropped into the posi- 
tion shown in Fig. 3, when the gas will pass through purifiers 
Nos, 1, 2, and 3, as before, but in this case the outlet pipe of purifier 
No. 3 being in open communication with the main outlet pipe r, the 
#as passes out ty the latter wi(hout being able to enter purifier No. 4 
If the upper portion of the valve be placed as shown in Fig. 4, only 
one purifier will be worked, viz., purifier No. 4, but in this case what 
was before the outlet pipe of the purifier becomes tho inlet pipe, and 
vice versa; by this means a reverse current of gas is obtained through 





the purifier, in addition to one only being worked. By this form of 
holder, therefore, the inventor is enabled to work all the four purifiers 


VALVES FOR 





either together or separately, or any three of them alternately as 
wished. And his claim is the arrangement and construction of the 
divisions of the upper or holder portion of hydraulic valves for work- 
ing four or asmaller number of gas purifiers, as described and shown 
in the engraving. 





Tae Dusuw Internationat Exursition.—The project for holding 
an international exhibition in Dublin next year may now be con- 
sidered in a fair way of being realised. Offers and assurances of 
support have been received from many of the large towns and 
manufacturing districts on the Continent, and applications for space 
have been made by several of the principal manufacturers in our 
own country. A number of Irish noblemen and gentlemen, 
anxious to take advautage of the opportunity presented to them by 
the erection of this building, have patriotically come forward to 
give their support and countenance to an undertaking which pro- 
mises to be so beneficial to arts and manufactures in their own 


country. The executive have entered into an arrangement with | 
the company who have erected the building, under the terms of | 


which the exhibition palace and winter garden will be placed at 
their disposal for the period of the exhibition. Out of the receipts 
the company will be repaid any cost they have been put to for 
additional buildings erected for the purpose of the exhibition, and 
will also receive a certain fixed sum for the use and wear 
and tear of their premises. Any surplus remaining after 
these charges have been defrayed will be upplied to the purposes of 
national industry and art, according to the direction of the 
exhibition committee. In order to secure an adequate representa- 
tion of the manufactures and industries of the United Kingdom, 
the executive have applied to the Society of Arts for their assist- 
ance. With the sanction of the society a committee of advice has 
been formed in London to promote, as far as possible, the success of 
the exhibition. The following gentlemen have kindly consented to 
act on this committee:—Messrs. J. Anderson, R. K. Bowley, 
E. A. Bowring, C.B., Antonio Brady, Sir David Brewster, F.R.S., 
H_ Oole, C.B., Sir C. W. Dilke, Bart., Messrs. Thos. Fairbairn, 
J. H. Foley, R.A., Geo. Godwin, F.R.S., G. Grove, W. Hawes, 
R. Hudson, F.R.S., Owen Jones, C. Manby, F.R.S., P. C. Owen, 
Hon. B. F. Primrose, 8. Redgrave, Sir C. P. Roney, Sir F.R. Sandford, 


GAS PURIFIERS. 


Messrs. R.A. ‘l'hompson, bi. Waterton, J, Way, G. F. Wilson, F.R.6.. 
| I. Winkworth, M Digby Wyatt; P. Le Neve Foster, M.A., hon, sec. 
Torrepors, — The repeated proofs given during the war in 
| America of the immense destructive power of the torpedoes, or sub- 
| marine batteries employed by the Confederates, and which are 
| attached by a peculiar apparatus to a number of their vessels, has 
induced the Federal Government to take a leaf out of the enemy's 
| book in this respect, and a letter from the United States informs us 
| on the best authority, that this new and formidable engine of war has 
| been extensively introduced in the Federal navy, and several iron- 
clads are already fitted with the same apparatus as the Confederates 
employ, or one closely resembling it. It is unhesitatingly 
asserted, by competent judges, that a vessel properly constructed 
for the application of the torpedo battery, and possessing superiority 
of speed, wou!d prove a formidable antagonist agaiust a number of 
frigates, although armed with the heaviest metal, for it would pre- 
| sent the least surface to their fire, and always under the most acute 
angles. One especial advantage which it possesses is, that it may 
be worked at all times—for instance, in a rough sea, when 
ordinary guns could not be used; while it may be employed 
with certain success under cover of darkness against an enemys 
fleet, disabling, destroying, or driving them away from the 
coast altogether. Great economy, simplicity, and safety are 
further, and no less valuable aud important qualities claimed 
for the submarine battery; neither the battery itself nor the 
men working it are in the least exposed, the apparatus being situated 
much below the line of flotation. As this destructive agent comes 
more generally into use, which it assuredly must after the expe- 
rience of its terribly swift aud sweeping effects furnished by the 
American war, a new field wi] be opened for the inveative genius 
of our naval constructors to devise ways and means to ward off or 
escape so unpleasant a weapon of attack, more fortaidable than thore 

by Warriors, Royal Sovereigns, &c., for there 1s no 8! Ip 
now afloat of sufficient strength to resist its power, nor guns of 
heavy calibre enough to penetrate the armour of a vessel bearing it, 
when properly constructed for the purpose. The Lords of the Ad- 
miralty have had this new engine of war under consideration, and 
referred it to a board o competent officers, who recommended its 
adoption as an auxiliary for the defence of harbours and roadsteads. 
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TO CORRESPONDENTS. 

Notice.—A Spectat EDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


J. E. H. (Manchester).— We receaved your letter, but have, unfortunately, 
mislaid it. If you will be s0 good as to write again, you shall have attention. 

R. E. (Leeds).— You can obtain the Blue Book from the office for publication 
of Parliamentary Reports, which is in Great Turnstile ; or you can order it 
through a bookseller. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill All 
single advertiwements from the country must be accompanied by stamps in 

ayment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of Tux EN@ingsR, 163, 
Strand, London, W.C. 

Tus nxuinnnx cun oe had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 

THE ENGINEER is registered for transmission abroad. 
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LEGISLATION FOR THE PROTECTION OF LIFE. 

Wuat is an accident ? It is time to find a definition for 
the word when it is impossible to take up a newspaper 
without seeing an account of some railway accident, or 
machinery aceident, or mining accident, or of some whole- 
sale slaughter caused by a boiler or a colliery explosion. 
The word accident, or casualty, would seem to imply 
something impossible to avoid—an occurrence like that 
termed a fatality by fatalists. A man gets his hand be- 
tween the feeding rollers of a chaff-cutter, and has his 
hand and arm chopped to bits. ‘This is termed an acci- 
dent. ‘The wire rope, by which half-a-dozen men are being 
wound up from a pit, perhaps eighty fathoms deep, gives 
way. Another accident. A boiler, after working very 
quietly for sundry years, suddenly bursts, and crushes or 
scalds a number of people in its neighbourhood. This is 
also generally termed an accident by people who do not 
know that a boiler explosion is by no means a necessary 
sequence to the use of steam boilers. Nor need a wire 
rope, if well made, and of good wire, suddenly give way ; 
and if the feed-rollers of a chaff-cutter be provided 
with disengaging gear, they may be easily stopped in 
time from cutting up human flesh instead of hay. The 
fact is, that almost every one of the so-called accidents 
that happen on the rail, in the mine, or at sea, or in 
the factiry, can be traced to a preventible cause, such 
as ignorance or negligence, either on the part of the 
sufferers themselves, or of the designer or maker of the 
machine or structure, or from ignorance or negligence 
on the part of the management of the railway, factory, 
or mine. Such is the view that can be taken of almost 
all disasters. ‘Ihey can all be traced to an ultimate cause, 
or to ultimate causes, dependent upon human conduct in 
some form or other. But in this very fact is to be seen an 
element of chance that can never be eliminated from 
human affairs, and which it is only possible to take into 
account. Given the precise conditions of any state of 
things, and the doctrine of chances can show the exact 
amount of probability that such and such an occurrence 
will take place. ‘There are, in fact, two extreme views to 
be taken of any casualty of this kind. On the one hand, 
we may think, after tracing an occurrence to its origi- 
nating cause, that it was absolutely preventible. On the 
other, we may as well think that it is impossible to elimi- 
nate uncertainty and casualty from human conduct, and 
that a certain amount of loss of life, through machinery, 
or in the mine, or at sea, is impossible to prevent. ‘The 
safest view is clearly the middle course. We can trace 
every disaster to some blameable course of action, but 
human ignorance and negligence are themselves factors to 
be taken into consideration. ‘The question only is to what 
amount? What is usually termed an accident, in the 
sense of a disaster, is some occurrence neither absolutely 
prventible on the one hand, nor absolutely unpreventible 
on the other. 

it would require much prejudice to believe that the 
human mind looks at things without prejudice; and to 
believe that any disaster may not be viewed in two or more 
distinct and entirely opposite ways would require a very 
unsophisticated mode of thought. ‘The perfectly honest, 
but downright judicial stone dlindness of people striving 
to look at things through the millstone of their own 
interests is astounding to a bystander, who, if a little wise, 
is calmed by the reflection that, placed in the same circum- 
stances, he would probably be as blind. The fact simply 
is, that people require to be protected against themselves. 
A man who is his own physician or lawyer has a fool for 
a patient or client, and a fool for physician or lawyer. 
Self-interest does not merely affect the judgment—self- 
interest, more or less unconsciously, more or less honestly, 
affects all the fine senses one after the other. Dr. Letheby, 
of the Board of Trade, has to test the photometrical power 
of the gas supplied to the city of London, in order to pre- 
vent the results of the blindness of the gas manufacturers 
to the dimwness of their own gas. Mr. Bass’s Act of 
Parliament is designed to prevent the effects of the deaf- 
ness, or at least insensibility, of some people to the discor- 
dant sounds of barrel organs, street criers, and organ 





grinders, who, doubtless, think their own notes very 
melodious, The inspectors of nuisances protect the public 
against judicial colds in the head of a minority; other 
inspectors are appointed by the London municipality to 
protect the people against unwholesome food ; while others, 
again, perform the same effice by keeping a sharp eye on 
the weights, and measures of length and capacity. And 
a few days’ trip in the paternally-guided countries of 
the Continent will show that ours is by no means, 
comparatively speaking, an official beridden country ; and 
a tour in the States would show that British common sense 
has struck a tolerably happy medium between licence as 
unbounded as the prairies of the fur west, and the leaden 
and oppressive Dutch garden precision of a continental 
regimen. Nor need we fly to the theory that man isa 
Yahoo to explain his judicial blindness, deainess, numb- 
ness, and paralysis, when self-interest stands in the way 
of the exertion of his five senses. No power on earth can 
give us the giftie to see ourselves as others see us. No 
looking-glass can ever persuade a woman that she is getting 
old ; no Bishop of Granada can ever be persuaded that he 
is beginniag to dote. If the five senses, which are popu- 
larly supposed to be asinfallible as Popes, and as incapable 
of going wrong as constitutional kings, can be deluded 
by self-interest, what can be expected of the moral senses ? 
‘To take only onecase. We have known great benevo- 
lence to be compatible with over working its employés 
into galloping consumption. ‘To the want of feeling 
induced by self-interest do we owe the Ten-hours Bill for 
factory operatives, as well as successive editions of this 
same bill for other trades. And it must be remembered 
that all these regulations have been constituted separately ; 
they are not the result of a system, but they are patches 
clapped on to a rent here and there as it has occurred. 
Now to judge whether a gun barrel, a railway bridge, a 
steam boiler, a factory shaft, an anchor,a chain cable, a 
ship, a coal mine, a wire-rope, a carriage axle, a revolving 
grindstone, is in a safe state, requires something besides 





having one of five senses all sound and free from judicial ; 


incapacity. 
ment, directed by sound science. It was found, years ago, 
that the judicial blindness of gun-makers caused them to 
occasionally pass gun-barrels with defective welds. A Joe 
Manton had too higha stake in his reputation, and got too 
high a price for his guns, to send out a defective article. 
But this was not the case with inferior makers, and, ac- 
cordingly, the Imperial Government has found it necessary 
to submit every gun barrel to a regular fixed test by gun- 
powder. About twenty years ago railway bridges had a most 
uncomfortable mania for breaking down, in the same way as 
locomotive boilers have now similar whims for suddenly 
going up. ‘This form of acute mania in the case of railway 
bridges led to the formation of the famous commission on 
railway structures, with the further result of the determi- 
nation of certain constructive limits in the use of iron for 
railway bridges. ‘Ihe construction, testing, and use of 
boilers are very strictly regulated by Government in every 
European country but our own, and but few explosions 
take place on the Continent. Thenumberof lives lost through 
unprotected shafting in factories, besides other causes, led to 
theappointmentoffactory inspectors. Lloyd’shave long found 
that it increases their profits to appoint surveyors to ships, 
and they have lately seen the necessity for testing anchors 
and chain cables. ‘his is now compulsory, through Mr. 
Laird’s Act, passed last session, and as this Act is intended 
to diminish the annual loss at sea of nearly one thousand 
British lives, it is one of the most important, if not the 
most important, Act passed last session. Ever since 1831 
the Admiralty have not merely carefully tested the chain 
cables and anchors for the navy, but also all the chains and 
the wire ropes for standing rigging. The value of this 
system was shown with striking force during the famous 
storm in the Black Sea, which broke the mooring tackle of a 
large proportion of the merchant ships, while all the royal 
vessels rode out the storm in safety. Parliament has 
found it necessary to appoint twelve inspectors of mines, in 
order to somewhat check the awful destruction of human 
life amongst our mining population. The wire ropes and 
chains used in mines are not tested, although the wire rope 
tackle for H.M. ships has to undergo this operation. ‘The 
French and German engineers always test the axles, not 
merely for railway carriages, but also those for ordinary 
vehicles. It isalso found necessary to test the grindstones 
which are used in engineering workshops. 

The general features in the introduction of all these 
separate and independent regulative enactments for the 
protection of life is, that they have all encountered violent 
opposition in Parliament, not merely from the class in- 
terests they interfered with, but also from the Govern- 
ments of the day, none of whom liked increased responsi- 


It requires unbiassed common sense and judg- | 





bility. Under their present establishment, the practical | I ‘ 
| surfaces for locomotive wheels; and instead of paving our 


execution of all these measures has to encounter more or 
less violent opposition from class interests. ‘The different 
Acts for the protection of life on the railway, in the fac- 


tory, in the mine, and at sea, have nearly all been carried, | rise ’ 
either by members of the Opposition, or by independ nt | under surface, we shall nearly get rid of the necessity for 


members. 
remembrance of most of our readers. Mr. Laird’s bill for 
the compulsory testing of cables and anchors was lost last 
session—lost through purely interested opposition, and 
through the indifference at the outset of the Government ; 
and was only successful this session through the un- 
daunted tenacity of the builder of the Alabama. As 


to the opposition of interested people against the legis- | 


lative measures that interfere with their own sweet wills, 
it 1s not necessary to go far for evidence on the matter. 


Factory owners, doubtless, look upon requisitions of the | 


inspector to box up dangerous shafts as very intrusive. 


| 


protect their lives against the ignorance, the negligence, 
the indifference, and the selfishness of class interests. 
Judicial blindness, and the temporary idiotey produced 
by self-interest, might say that it is quite useless to test a 
railway bridge, a boiler, an anchor, a chain cable, a wire 
rope, a rail, or an axle. It is only the other day that we 
read the opinion expressed that, “As chain and wire 
ropes seldom break when they are new, and are then com- 
petent to stand any proper test, we do not see how the 
testing of them would prevent accidents through fracture ; 
it is generally after long use, and considerable wear and 
tear, that they give way under a sudden strain, and it 
would not be practicable to submit them every day toa test 
like that adopted by the Admiralty for cables.” It is 
needless to remark on the practical ignorance of a writer 
who could pen such a sentence, but to be consistent he 
should not try on a pair of new shoes, because when they 
get very much worn, they will no longer fit him. If it be 
correct that it isso useless to test bridges, boilers, machines, 
anchors, chains, wire ropes, axles, grindstones, when new, 
because, when they get old, they can no longer stand the 
test, or because the test cannot be applied at intervals—then 
we would advise an advocacy of this principle, as its adop- 
tion would result in a great saving of expense. But it is 
needless to say that we should not find many disciples. A 
proper test, carefully conducted, sufficiently, yet not too 
severe, is the only guarantee of the quality of design, work- 
manship, and material of a structure or detail. If, after 
our bridge, our boiler, our anchor, our cable, our grind- 
stone, has satisfactorily undergone the test of its quality 
when new, we neglect its indications of weakness through 
the various deteriorating influences of undue mechanical 
action, of the corrosion of iron, of wear and tear, and of 
mere time, we must take the consequences. No test at the 
beginning will secure us against ursafe deflection in a 
bridge, against the corrosion of a boiler, against the wear 
and deterioration of an anchor, of a chain, of a wire rope, 
of an axle, of a grindstone. Buta proper test will tell us 
whether or not the bridge will break down with the first 
train, or whether the boiler will not burst the first time the 
steam is got up, or whether the cable or anchor will not 


|lead to the vessel being driven on the rocks at the 


first occasion, or whether the wire rope will not let 
the cage down the pit at the first pull of the wind- 
ing ergine. To take the case of a wire rope: A 
proper test would ensure that its material and make are 
of good quality; and, above all, that splices have been well 
made, it would ensure that only the best wire had been 
used ; and the test would climinate bad forms and modes 
of manufacture. Wire rope, generally, would then be of a 
tolerably equal quality, instead of, as at present, being 
very variable. For this very reason, however, the large 
makers would, no doubt, oppose a systematic test, just as 
certain well-known makers of chain cables and anchors 
moved heaven and earth against Mr. Laird’s bill for 
the compulsory testing of chain cables and anchors. 
But no test could be framed to guarantee against wear; 
and well-principled owners of mines would still have 
the wire ropes examined every morning before the descent 
of the men in the cage; and prudent ship-owners will still 
continue to carefully examine every separate link of a 
chain cable after the ship had been back from a long 
voyage, 


ROAD LOCOMOTIVES, 


Wuy should not road locomotives work as well as rail 
locomotives ? ‘This is a question pressing for solution, and 
will have to be solved, because it is a matter of great public 
utility. The railway is essentially a question of stations ; 
but although stations may grow into towns, and no doubt 
will, still passengers and goods will require to be set down 
at their own doors, for the station cannot run all over the 
town. ‘The self-guided machine on the rails needs points 
and crossings to take it in various directions, and must have 
separate arrangements; but the hand-guided machine on the 
road needs no points and crossings. For the high speeds 
run on the railroad hand guidance would be impracticable ; 
but on the highways hand guidance is sufficient, and points 
and crossings would be impracticable. We can at last enable 
our locomotives on the rails to pass round curves of 100ft. 
without deteriorating their speed qualities, but for our roads 
we need to turn curves of 25ft. or less, radius, and, therefore, 
Sir Richard Mayne and the Home Secretary notwith- 
standing, we must have steam or other locomotives on our 
highways and streets, on plain and not railed surfaces, 
whether those surfaces be of granite pitching, or gravel, or 
concrete, or cast iron, or asphalte, or any other material yet 
to be discovered. 

Possibly the time may come when the present necessity 
for roughened surfaces for horses’ feet, to prevent them 
slipping, will disappear in the greater necessity for smooth 


streets with reference to horses’ feet, we shall shoe our 
horses’ feet in a better manner, with reference to our street 
paving; and then, mud ceasing to rise up from a wetted 


Take a very recent case, likely to be in the | scavenging, and the clouds of aust which blow in at our 


windows, 

But we have now to deal with the present—the question 
of the ordinary Macadamised road, It is rough, and very 
weak and frangible when compared with an iron rail. Yet 


| the engine to work on it cannot, so far as we at present 


Shipownersalsothink their own geese are swans, and would, | 


one and all, and, doubtless, with the most honest intentions, 
return all their ships as No. 1 A, copper-bottomed. Lloyd’s, 
however, find that itis necessary to employ surveyors, It 


need scarcely be said that colliery proprietors consider the | 
visits of the mining inspectors as very impertinent, and | 


perfectly useless. Butrailway passengers, factory operatives, 


seamen, and miners, take just the opposite views of that | 


wholesome Government supervision which is intended to 


see, be lees than some twelve tons in weight, and a large 
portion of this—say eight tons—on the driving wheels, in- 
creasing considerably when the engine is going up steep 
ascents. Four to five tons on a single wheel is a heavy 
load on a Macadamised surface, and to sustain it it is ne- 
cessary to resort to the plan of the late Mr. Boydell with 
broad shoes underneath the wheels, or to increase the 
breadth of the wheels themselves, so that they will not sink. 
We will endeavour to point out the direction which pro- 
gress should take. 

On railways we work with a crank directly on to the 
wheels, On the road pinions are used, working on to 
ratchets at the peripieries of the wheels, thus multiplying 
the power while diminishing the speed, and enabling the 
machine to go up very steep ascents. But the machine 
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has to turn round very quick curves, and, with both wheels 
revolving at the same rate of speed, the friction and 
torsion of the axle becomes so great that there is danger of 
breakage and great loss of power even on a straight line ; 
and, for this reason, Walter Hancock, who soon found this 
out, was accustomed to drive with only one wheel, slipping 
his chain off the other, except when going up a steep and 
straight incline. But this involves other difficulties, as 
well as requiring more power and care in steering. 
Inasmuch as the roads, and especially paved roads, are 
anything but level, a broad wheel tire labours under great 
disadvantage, treading alternately on one edge and the 
other, exposing the axle to considerable strain, and the 
wheels to slip. If we watch the foot of a horse or other 
animal walking on an uneven road, we shall find that, by 
means of the pastern, or ankle-joint, the tread of the foot 
is made to accommodate itself to the slope of the ground 
in every direction, and a man’s foot does the same, and the 
artist in body patchwork provides his artificial legs with 
steel springs for the same purpose. If, therefore, we 
seck to fit the tread of the locomotive engine to the 
uneven road, we must provide it with an elastic tire 
which will serve a similar purpose to the animal foot. 
‘Lhe spring tires on railways have provided for this in the 
smooth rail, and very efficiently, but on rough and uneven 
roads a far greater amount of play is necded. On the 
rail the total width of the tire is nearly din., and the 
tread of the rail surface is scarcely an inch in width, the 
whole of the width of the rail being only 214in., but on the 
road the tire is from 15in, to 1Sin. broad, and the leverage 
is very severe on the axle when bearing on one edge, 
unless the road gives way to suit it. The best mode of 
constructing driving wheel tires, adapted to fit the road 
under all circumstances, we will endeavour to indicate. 
A wheel, or disc, of cast iron, or of any other construction, 
should have a width of about Yin.; the tire should be a 
solid welded ring, 18in. in width, and about lin. in thick- 
ness. Within the tire should be placed a ring of steel, 
hardened and tempered, the width of the wheel, and ‘in. 
in thickness, arching upwards in the centre from the tre, 
to give play when the load comes on it. On this spring 
should rest the wheel, flat in the centre and tapering to the 
edges. ‘lo keep the wheel and spring in position on the 
tire, side studs, screwed in at intervals, would retain it 
laterally, with space for play. It will be seen that thus 
the wheel rests on the centre of the spring, and if the tire 
be on uneven ground it ean rock laterally on the wheel, and 
at the some time it can flatten sufficiently to obtain bite. 
And when moving on curves, when one wheel requires to 
run fuster than the other on the same axle, the wheels can 
slip within the tires when under strain, and the effect will 
be produced of loose wheels, and in this mode both wheels 
may remain continually in action without the inefficient 
process of coupling and uncoupling the chains or pinions. 
Hor the compensation is constantly required, even ou 
straight roads, just the same as in an omnibus, the hind 
wheels of which incessantly change their rate of speed, as 
well as the front ones. By this plan of wheel the torsion 
of the axle will be avoided, and the structure simplified ; 
and forall ordinary purposes, at slow speeds, no other springs 
but the tire springs will be needed. On railways it is found 
that spring tires do not lessen the draught power; the 
wheels only slip in the tires when compensation is needed. 
The steering of road locomotives is not generally an easy 
process. In road carriages the front wheels are guided by 
the pole or tiller which is guided by the horses, and gives 
ample power round the perch bolt, or pivot. But when a 
perch boit or pivot is used to a road locomotive, there is 
ordinarily no pole, and racks and pinions are substituted 
for it. But this is scareely enough for steadiness with a 
perch bolt, the leverage of the wheels acting against 
obstacles such as paving stones. ‘The knowledge of this has 
induced some builders of road locomotives to return to the 
use of the pole, and instead of horses to apply to it a heavy 
cast iron leading wheel, turning on a pivot, and worked by 
the steersman. This is effective, but it occupies much space, 
and will not enable the machine to turn so readily, in, or 
so sharp, a curve. A better system would be to allow the 
wheels made with spring tires to revolve each indepen- 
dently on the axle as usual. On the axle should be fixed ! 
a deep bed of timber, filling the space between the wheel 
naves, the front and back of the bed being formed to radial 
curves, struck from a common centre, distant from the axle 
half the cength of the gauge of the wheels. ‘Ihe front and back 
curves being concentric will be faced by pieces of iron bars, 
screwed to the timber. ‘To the front of the boiler or frame 
of the engine should then be fixed a bearing plate, resting 
on the timber bed, and with curved edges turned down to 
tit it aud keep it in position, an opening being cut in the 
top of this plate, into which may pass a pinion, working 
into a radial ratchet fixed in the top of the wooden bed 
below. ‘This pinion should be worked by a worm screw, 
standing vertically in front of the steersman, seated in front 
over the bearing plate. It will be seen that when the 
screw is moved to right or left, the axles both of the front 
and hind wheels begin to take an angular movement to each 
other, and the fulcrum of the front wheels is not a 
perch bolt, but two broad concentric radial surtaces 
which admit of no sheke. And the wheels, instead 
of turning on a centre beneath the frame or boiler, 
will be placed eccentrically beyond it, tending to prevent 
the machine from oversetting on the inner side of the 
curve. And upon this system a second pair of wheels may 
be placed at the other end of the engine, worked in a 





similar manner by the driver, so that the load may be 
better distributed, and a larger amount of fuel and water 
carried without damage to the road. And if it be required, 
these wheels also may be connected, to form driving wheels. 
‘The additional pair of wheels behind will not in any way 
Increase the ditlicalty of starting, or the radius of the 
curve, but the contrary, provided only that the two men 
work in unison, which they must do in any case. Upon 
this arrapgement a much more powerful engine may be 
constructed, and also one much steadier on the road. To 
this class of engine the road sarveyors would make no 
objection, but the eontrary.. The effect might be that of 





gradually improving the road, as a garden roller does. 


But there is yet another point to consider—what horse- 
jockeys call the bread-basket—the boiler. These engines 
have to go up inclines of 1 in 12, and so the level of the 
water in the boiler will vary, and the more in proportion 
to its horizontal length. Vertical boilers must be essentially 
small boilers, for if we increase diameter we increase risk 
of bursting, and we cannot erect a tall locomotive boiler 
endways, like the mast of aship. In ascending an incline, 
with the fire-box behind, we drown the steam space in its 
most productive position, and in descending we expose the 
crown of the fire-box to be burned, unless we open the door 
and press cold air through the tubes, which is not desirable, 
as it causes the tubes to leak. If, therefore, we use a 
tubular boiler, it must be a short one, and we must get what 
compensation we can by increasing the number and dimin- 
ishing the diameter of the tubes. This question of boilers 
to get the best possible result on inclines has to be yet 
further considered. 

Probably the best boiler yet produced for stationary, 
and possibly for marine purposes, is that which is known 
as the Harrison Boiler, composed of any number of spheres 
of cast iron, about Sin. in diameter, inasmuch as it is prac- 
ticably unburstable, is not subject to corrode, is self-clean- 
ing as to all internal deposit, is a superleater, and may be 
made in any shape or form to suit the building it is 
erected in, and might even be put into a chimney, provided 
it were accessible. Just asa locomotive boiler, in bursting 
a tube, simply puts the fire out, so this boiler, on bursting 
a sphere, would do the same thing—if a sphere which will 
stand a test of 1,500 lb. to’ the square inch can burst, under 
ordinary circumstances. It is, moreover, the only boiler 
which needs nv caulking, and is sure to be free from leaks. 
But, and we are very sorry for it, it is too heavy for land 
locomotion, in which the essential thing is, to get the most 
rapid circulation, with the greatest possible pressure and 
the least dead weight. For this purpose tubular boilers 
were resorted to. 

The early locomotists,on the Macadam, used tubular 
boilers—i.e., they made a sort of congeries of tubes, con- 
taining water, in the form of a box, and lighted a fire in 
the middle of them. But water tubes in those days—ere 
the advent of Perkins’ water tubes—were little better than 
modern gas pipes, as to strength, and when, in the phrase 
of poor Colonel Macerone, “ millions of pounds were raving 
to get loose,” the gas-pipe quality of tubes had perforce to 
give way to them, and the most promising trips, even those 
which did not “knock down a house” in the New Koad, 
were constantly interrupted by the ominous “ fiz,” which 
said, “thus far shalt thou go, and no farther.” And so the 
water tubes had to give way to the fire tubes, or small 
horizontal chimneys, which subdivide and heat the water 
of the modern locomotive. 

But Perkins came into the field, and never left the water 
tubes till he had mastered the question of pressure. But 
he did not master the question of circulation ; and so the 
tubes were apt to silt up and burn, albeit he provided a 
large pipe to permit the hot water and steam to ascend, and 
asmaller internal pipe to permit the cold water to descend. 

When steam fire engines became a public demand, a 
rapidly generating boiler became a necessity, and Mr. 
Field supplied the want. It is well known that a vertical 
boiler with fire tubes will make steam faster than a 
similar boiler made horizontal, and that the upper part of 
the tubes form a very good superheater by drying the 
steam. But the difficulty with these boilers is the apti- 
tude to silt up on the crown plate and fire roof, and the 
short tubes are very apt to leak with expansion and con- 
traction. In a long horizontal boiler the tubes can sag 
downwards while expanding, and in this mode a certain 
compensation is provided for expansion and contraction. 

Mr. Field’s boiler consists essentially of cylindrical 
tubes, suspended vertically from a crown plate, into which 
they are fastened at the upper end, the lower end termi- 
nating in a hemisphere corresponding to the diameter of 
the tube. Under a group of tubes so placed the fire is 
made to play, and inside each tube hangs concentrically a 
second tube of smaller diameter, the top of which ends in 
a small funnel tup, which rests in the top of small studs, 
on the larger tube, thus leaving free water-way. It is this 
funnel top which constitutes all the difference between 


| pertect circulation, which admits of no silting up, and the 


imperfect circulation, which admits silting up—-by deflect- 
ing the upward current, and separating it from the 
descending. Imperfect circulation is the great source of all 
internal disorders in a boiler, as it is in the human body. 
Mr. Field exhibits a glass model of a tube with au internal 
tube, and with a steam chamber above, and a fire below, 
and floating particles in the water, in which the downward 
central current is in marked contrast with the ascending 
external current as clearly as the air bubbles seen passing 
upwards through the column of castor oil at Gempie Bar. 
It sand be placed in the tube it is carried up by the cireu- 
lation and deposited above in the water space. 

ihis is the kind of boiler used by Mr, Merry weather for 
his fire engines, a blower being attached to urge the fire 
while it is drawn by the horses, and it is employed also for 
stationary purposes. We are informed that a boiler of this 
kind equal to 75-horse power weighs 72 ewt. without the 
water, but this involves double casing for water spaces. 
For the tire engine double casing is dispensed with. ‘This 
is simply a circular boiler, but there seems no reason why a 
horizontal boiler should not be made, on the same principle, 
to any convenient length; in short, making the whole boiler 
a fire-box with tubular stalactites pendent tiirough the 
whole crown. Above the crown the water space could be 
divided by tight transverse diaphragms, holding the water 
like a series of locks, and thus keeping the crown pilates 
covered through the whole length, whatever be the inclina- 
tion of the surface the engine 1s running on. 

There is yet another question—the fuel. In the fire 
engines before alluded to a mixture of coal and coke is 
used, but the fan requires to be running to keep up suthi- 
cient draught. The fire engine is not yet a locomotive— 
only portable, and drawn by horses. ‘There is no reason 
why it should not be locomotive also with great advantage, 
taking advantage of the steam draught to urge the fire. 
The best fuel would be gas flames, playing among and 





round the water tubes, and against the crown and sides, 
We can now carry liquid gas in the form of coal oil or pe- 
troleum ; not so cheap as coal by a long way, but there 
may be other considerations besides the fuel cost. Rapid 
getting up steam at a short notice isone. Now, supposing 
a close cistern placed anywhere about the machiue, with 
an air pipe of sufficient size entering the top, and a 
pair of concentric discharge pipes at bottom, their ends 
entering the fire space, the oil could be thrown in 
spray over a small charcoal fire surrounded and inter- 
mingled with the injected air, and the whole space would 
be filled with vivid flame, provided only the due admix- 
ture of air to the gas formed from the oil were maintained, 
and this could easily be done by the fireman with a pair of 
adjusting stopcocks, while watching the chimney top to 
produce no smoke, precisely as a lamp is adjusted. The 
apparatus would, in fact, be a huge lamp, with air pumped 
in and the oil forced up by air, instead of the clockwork of 
the moderator lamp. When the heat was needed, every 
pendent tube would be akind of wick if the oil spray were 
dashed over it. 

Vil is dear, and the American springs seem to be fuiling, 
but we are by no means convinced that our own coal will not 
ultimatcly produce it sufficiently cheap to be used as fuel 
for special purposes. An engine might thus be kept with 
the water at the boil, with a small jet of flame, and ready 
to be flashed into steam with the whole force of flame 
turned on at a moment’s notice. ‘There would be a con- 
siderable advantage in there being no necessity to open the 
fire door, and to throw cold air in while feeding the fire. 
If road locomotion by steam is ever to displace horses as 
an appliance of the man of leisure or the man of business, 
it will not, we think, be by the use of raw coal with all 
its nuisance, and the objection to frightening horses will 
very much disappear when the machine is elegantly made, 
and we cease to depend on the snort of the steam up the 
blast pipe for forcing air through the fuel at the risk of 
driving it through the tubes and up the chimney. Weare 
satistied that enough processes now exist for combining 
together and making road locomotion by steam an ordinary 
art of life, and more conveniently applicable than horses, 
when merely needed for hard work. And the horses will 
be better off when they cease to be drudges, and become 
only the dumb companions of our pleasures. We shall 
probably return to this subject. 

STEEL versus IRON. 

IN the suit for the favour of engineers now being con- 
ducted between wrought iron and steel, there cannot be 
much doubt which will obtain a complete verdict. The 
question is only one of time. But much is involved in 
this very question of time. If delay in the recognition of 
the qualities of steel should lead us to try to punch steel 
armour plates with wrought iron bolts, it is probable that 
our enemies nay not regret the procrastination in our judg- 
ment. And inthe universal competition between the in- 
dustries of countries, and between individuals in trade, of 
which open war is a symbol, a timely recognition of the 
mechanical advantages of steel over wrought iron may make 
the difference between success and failure. And, besides, 
as was pointed out the other day, by Mr. Hawkshaw, at 
Bath, we have been, undoubtedly, lagging behind other 
nations in the manufacture and use of steel, and it remains 
to be seen whether we shall ever regain our wonted supe- 
riority. 

In comparing steel with wrought iron, as to their rela- 
tive qualifications for mechanical purposes, it would be 
evidently unfair to bring against steel the usual reproaches 
as to its uncertainty—the more or less uncertainty in which 
we are as to the qualities of a given piece of steel. ‘The 
same objection may, indeed, be brought against wrought 
iron, to a great extent, but ¢u quoque retorts are of not 
much argumentative value. However, the undoubted un- 
certainties attending the manufacture and working of steel 
are the greatest reproaches that can be brought against it. 
Steel is still comparatively difficult to weld—a fact which 
was, about three years ago, very clearly evidenced in the 
case of some chain cables made of steel. Although tested at 
Woolwich under the mere static load of the hydraulic press, 
the steel chain cables gave way at the weldings under a 
lower breaking load than common chain cables, while the 
bars themselves, out of which the links were made, would 
probably have given an ultimate breaking strength double 
that of wrought iron. The simple fact is, that wrought 
iron has been a familiar substance in the smith’s hands 
ever since the days of Tubal Cain, while steel has always 
been a more or less rare and costly metal, and has only 
been produced in large masses within quite late years. The 
best answer to objections like these against steel, is to be 
found in the everyday increasing demand for steel in its 
applications to almost every purpose. 

But in this very demand lies an element of danger. To 
assume, with those interested in the speedy superseding of 
wrought iron by steel, that steel is simply a kind of 
wrought iron of double power, would be a mistake. It 
might lead to misapplication of the material, with the 
usual reaction which is the general result in such cases. 
On the other hand, it is mere prejudice to say that steel is 
an inherentiy brittle substance—a kind of glass raised to 
the fourth power. 

As we tried to show last week, the only way to dispel 
the édola specus, and other visions surrounding this Verum 
Organum of engineers, is to examine steel as compared with 
wrought iron from the four points of view of—l, its 
elastic limit; 2, its ultimate breaking under a static load ; 
3, the work done in producing rupture; 4, the work 
done in stretching it to its elastic limit. Leaving, there- 
fore, on one side the prejudices of the workshop and the 
office, let us compare steel with wrought iron by means of 
the only light in which they can be compared—the light 
of carefully conducted experiments on their respective 
breaking weights, elastic limits, and latent molecular work. 

Experiments on 188 wrought iron bars, by Mr. Kirkaldy, 
gave the bighest breaking strength, under a gradually 
applied load, at nearly thirty and three-quarter tons, and 
the lowest at nearly twenty tons. The mean would thus 
apparently be twenty-five and three-quarter tons. But 
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this is on the supposition that there is in practice as 
much iron with a high breaking strength as inferior iron. 
Upon the whole, we think that we may take the breaking 
strength of good average wrought iron at twenty-four tons 
to the square inch, which is the amount given by Mr. Edwin 
Clark some years ago. Some charcoal iron bars for tyres, 
experimented upon in France, have given as much as forty- 
four kilogrammes to the square millimetre, which is almost 
as much as forty-four tons to the square inch. When worked 
into plates the breaking strengths fall lower, through the 
powerful effect of the manufacture on the qualities of 
wrought iron. Kirkaldy gives nearly twenty-two 
and a-half tons as the mean of 167 experiments on 
plates taken lengthweys, and twenty and a-half tons 
on 160 plates broken by tensile strains crossways. 
Charcoal plates, tested by M. Gouin, of Paris, gave 
from thirty-one to thirty-six kilogrammes per square 
millimetre, and similar plates, also broken in the di- 
rection of lamination, by MM. Combes, Gouin, and 
Couche, gave from thirty-six to thirty-seven kilogrammes 
per square millimetre, or rather less than the same number 
of tons to the square inch. With regard to the breaking 
weight of steel, Mr. Kirkaldy found some cast steel for 
tools, made from Acadian iron, giving a breaking strength 
of nearly sixty-five tons to the square inch, while some 
cheap puddlcd steel fell to less than twenty-and-a-half tons. 
A bar of cast steel experimented upon by Genera: Morin 
gave filty-cight kilogrammes to the square millimetre, 
a steel boiler plate, tested by MM. Combes, Gouin, and 
Couche gave from sixty-five to seventy kilogrammes per 
square millimetre. Underastatie load, therefore, wrought 
iron can be replaced by stecl of about half the dimen- 
sh Ns 





Aly 
aur. 





and | 


With regard to the limit of elasticity, this has, as we ob- | 


ig 


served last week, not been investigated by Mr. Kirkaldy, 
mainly, no doubt, on account of the short lengths that could 
be placed in the testing machine he used at Glasgow. Ab- 
straction made from the slight permanent sets often 
noticed in wrought iron under very small loads—doubtless 
due to the efiects of hammer-hardening, and the effects on 
the surface of rolling,—we may fairly take the average 
limit of elasticity of wrought iron at twelve tons to the 
square inch. Mr. Edwin Clark and Mr. Hodgkinson 
separately found that the extension of wrought iron “is 
remarkably uniform up to fifteen or sixteen tons on the 
square inch ”—that is to say, the extensions increased uni- 


formly with the loads; but both these gentlemen appear to | 


take the elastic limit of wrought iron at twelve tons to the 
square inch. M. Bornet found the limit of elasticity of very 
good cable iron to be from fourteen to sixteen kilogrammes 
per square millimetre; and M. Pronnier found for iron used 
tor tyres an clastic limit of fifteen kilogrammes. The same 
amount is given by M. Gouin, and by MM. Combes, Gorieu, 
aud Couche for the charcoal plates we have already alluded 
to. Now it is here, in a high limit of elasticity, that steel 
shows its special superiority over iron. General Morin 
found that a cast steel bar of MM. Jackson, Petin, and 
Gaudet gave a limit of elasticity of fifty-eight kilogrammes 
per square millimetre, and the steel plates of MM. Combes, 
Gorieu, and Couche, gave an elastic limit ot from sixty-five 
to seventy kilogrammes per square millimetre. That is to 
say, that many steels wili stand a three, four, or even five 
times greater static load than wrought iron, without taking 
a permanent set. 

Taking static loads, merely, into consideration, it is seen 
that stce! can stand double the breaking weight of average 
wrought iron, and at least double, and sometimes four or 
five times the tension at the elastic limit. ‘The work done 
in extension up to the elastic limit, and up to rupture, next 
remain to be considered. Taking some more experiments, 
this time made by Mr. Mallet,some few years ago,on puddled 
steel and wrought iron, we have the complete results at 
hand. He found that a hammered slab of wrought iron, 
intended to be used for a large wrought iron gun, gave a 
tension at elastic limit of 15-312 tons; a value of T., or of 
the work done by extension up to elastic limit, of 
20279 tons; a tension at rupture of 24-062 tons; and a 
value of T,, or of work done at rupture, of 49781. A 1-in. 
bar of puddled steel gave a tension at clastic limit of 
14°219 tons; a value of I, of 38-220; a tension at rupture 
of 42-5 tons ; and a value of T,, or of work done at rupture, 
of 2693°1. ‘The specimen chosen is undoubtedly unfavour- 
able for steel, as the average quality of steel has much risen 
since 1858-9. However, the value of T, is twice that for 
wrought iron. Wemay, therefore, say that, with puddled 
steel, we may make a detail only half the cross section of 
one of wrought iron, with the same safety against a per- 
manent set. With some other and better steels we may 
even diminish the cross section four times. 

On tke other hand, comparing the work done at rupture 
of steel with the work done at rupture of wrought iron, 
stecl appears to be much inferior to wrought iron. Sub- 
jected to impulsive forces of a determinate amount, steel 
affords at least twice, and often more than four times the 
safety, with an equal cross section. On the other hand, if 
these forces are liable to be exceeded, as in the case of a 
chain cable, wrought iron would appear to be superior to 
steel. We say, would appear to be, as we will reserve this 
point for a future examination. Comparing the work done 
at rupture by the wrought iron slab (4975} with that done 
by the puddled steel bar (2693), we find that the former is 
nearly double the latter. While the steel would break, the 
iron would merely elongate. 

The shortest and most practical way of giving the value 
of materials is to give the ultimate breaking strength and 
the percentage of elongation. The French Government 
have thus determined that the steel plate used for boilers 
must not rupture under a load of sixty kilogrammes per 
square millimetre, while affording an elongation of ;!,th of 
the length. Comparing steel in this way with iron, 1 will 
Mr. Kirkaldy’s wrought iron specimens gave 
elongatiuns at rupture of 14 per cent., down to even as low 
as 2-4 percent. Some steel bars gave such great clonga- 
tions as even 19 per cent., while a greater number of steels 
hard, of course) gave elongations of only 5 per cent. Mr, 

odgkinson’s bars gave rather more than 3 percent. Some 
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of the steel plates experimented upon by the French com- 
mission on steel boilers actually gave as much as 20 to 
even 23 per cent. It isthus seen that steel is not merely 
superior to wrought iron in having a hard surface for en- 
countering friction. In fact, it may be said that the dif- 
ferent qualities of wrought iron run into an ascending 
series of the different qualities of steel, and that—as can 
also be seen by a look at many of the curves of living resis- 
tance in Mr. Kirkaldy’s book—the work done in rupturing 
steel is sometimes greater than that for even very superior 
qualities of wrought iron. Under the present circumstances, 
however, of the manufacture of steel, it may be broadly 
stated that the competition between steel and wrought iron 
is a contest between elasticity and ductility. But we hope 
to be able to show that the advantage of ductility is a very 
qualified advantage. 








BRITISH ASSOCIATION. 
Dvnine the past week, under Section G, Mr. T. Webster brought 
up the repert of the committee appointed at the York meeting to 
inquire into the operation of the patent laws. It set forth that the 


| Patent Law Amendment Act of 1852 had introduced a great many 
| alterations highly beneficial to the public, but still there remained 


many objections, some actually arising out of the new Act itself. 
It was especially necessary that a check should be put upon the issue 
of unnecessary or useless patents, and that all litigation in respect 
to patents themselves should be left to the decision of skilled 
assessors, instead of their being decided upon, as at present, by a 
common law judge or jury. It was expected that the report of the 
royal commissions presided over by Lord Stanley would be one 
entirely in this direction. The suggestions of Mr. Dillwyn’s com- 
mittee with respect to the Patent Library and Museum, and 
the proper application of the fees, condemned the buildings 
in Chancery-lane as altogether unsuited to the collection of the 
patents as records of the inventions of the nation, and 1ecommended 
that the fees, instead of being made contributory to th- general 
revenue of the country, should be devoted to providing better 
accommo:ation for their lodgment. Meanwhile, the working of the 
Act of 1852, in reducing the number of patents in force, was very 
beneficial, as, owing to the system of periodical payments, those 
which were of no value were allowed to fall through, the inventors 
finding that the protection was not worth the price they had to pay 
for it; while, on the other hand, those who patented inventions of 
real utility had their property in them fully secured. The objec- 
tions of those who were opposed to the existence of a »natent law at 
all were founded on theory rather than on fact ; and although they 
alleged that such a law discouraged inventors, they were unable to 
bring forward an instance of it. 

The Rev. Mr. Brodie generally approved the operation of the 
present law, although he thought the probationary period ought to 
be extended from three to four years. 

Mr. Scott Russell was dissatisfied with the present patent law, but 
so long as it remained in existence he wished to see it efficiently 
worked. The present museum was a disgrace to the country, but 
the collection itself, and the arrangement of the articles it contained, 
were highiy creditable to the gentlemen in charge of it, as well as to 
the inventive talent of the nation. 

Mr. Fairbairn, as a member of the commission, could not be ex- 
pected to anticipate its report, but his individual opinion was in 
favour of the inventor haviug property in his invention secured to 
him, and that there should be a distinct tribunal specially appointed 
to decide all questions of litigation in respect to patents. 

Mr. Peter W. Barlow read a paper on the power required to over- 
come the vis inertia of railway trains, with a description of machine 
to propel trains between stations without locomotives. Mr. Barlow 
stated that on the opening of the North Kent Railway it had been 
reported to him, as engineer of the South-Eastern Railway, that 
there occurred a great increased consumption of coke. He had 
accordingly examined into the cause of the occurrence, and found, 
by a series of experiments, that the cause arose from the power 
required to overcome the ris inertia. It therefore became necessary 
to provide locomotives of greater tractive power, and it was now 
found that the engine acquired a velocity of from eighteen to 
twenty miles an hour before the last carriage in the articulation of 
the train left the platform, Having observed this, it occurred to 
him that, by using bydraulic power for the length of the platform, a 
degree of momentum might be given to the train sufficient to carry 
it to the next station when the stations were particularly close 
together. A force of eight tons, applied at the back of the train, 
acting over a Jength of 300ft., would be sufficient to put a train of 
sixty tous in weight into a rate of velocity equa! to thirty-four 
miles an hour, and which was sufficient to carry it on a level a 
distance of 14 miles, or half a mile beyond the next station, where 
the intervals between them was three-quarters of a mile. The 
stationary engine of 30-horse power would, at the expense of £1 a 
day, be able at five minutes’ interval to propel a succession of trains 
over a distance of oue mile each. 

Mr. Barlow illustrated these facts by the action of a working 
model. 

Captain Selwyn drew attention to the importance of making 
electro-magnetism the initiating power for setting the train in motion. 
it was found by the actual use of this power in America that the 
wheels did not skid, auda 15-ton engine was able to do the work of 
one of 50 tons. 

Sir W. Armstrong considered Mr. Barlow's proposals one which 
might be adopted with great advautage in the working of under- 
ground lines, like the Metropelitan Railway, where the use of the 
locomotive steam engine was highly objectionable, and he saw no 
difficulty in the way of such force being provided at each station. 

Mr. Bateman considered a propulsion which would instanta- 
neously give a velocity of thirty miles an hour would be tantamount 
to a collision. 

Mr. Barlow observed that such was not found to be tho case 
where, as in special trains, the tractive power of the enzine was 
brought to bear immediately upon a single carriage. The sensation 
was rather an agreeable one. 

Captain Galton drew attention to the fact that the use of a break 
power would be required to bring up the train at each station. 

Mr. Vignolles considered the adoption of the proposal would be 
tantamount to a return to the stationary engine system repeated at 
each station. When there was an ascent of 40ft. or 50ft. to be over- 
come, the initiating power ».ould require to be one capable of pro- 
ducing a velocity of 40 miles an hour. 

Mr. Hawksbaw observed that Mr. Barlow’s paper renewed the 
discussion of a question which had been set at rest some twelve or 
fourteen years ago vy the abandonment of the stationary engine 
system on the Blackwall linc. It was well, however, that it should 
be reconsidered, so as to meet the exigencies of the underground 
railways, where it was desirable to get rid of the dead weight of the 
engine, and the vibration occasioned by the rapid movement of a 
weight of 40 tons, also the smoke and steam of the engine itself, 
although, perhaps, chemically considered, the steam might be con- 
sidered an advantage, as a means of getting rid of or neutralising 
HOX1OUS gases, 

Mr. Webster hoped the discussion might attract the attention of 
chemists, in order that they might devise some means of clearing 
the tunnel lines of the presence of sulphuretted hydrogen gas. 

The consideration of the question was further prosecuted in a 
paper read by Mr. W. Symons, on the working of underground 
railways by bydraulic power, and in which he suggested, as a 
relief to the street traffic of the metropolis, the adoption of supra 
way, a8 well as subway lines of tails, 

The question of the best form of cable for use in submarine tele- 
graphy, and of the best means of laying it at great depths, was 
brought before the consideration of the section by Captain Selwyn, 
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who advocated the use of straight instead of spiral wires, and the 
use of a particular compound as an insulator, in preference to either 
gutta-percha or india-rubber. He proposed that the cable, as it 
was manufactured, should be wound upon a wheel of about 50ft. or 
G0ft. diameter and proportionate length, and that, as soon as the 
whole was coiled upon it, it should be teken in tow by a vessel, and 
allowed to run off. The strain occasioned by coiling the cable 
round a cylinder of such great diameter would be inappreciable, and 
any strain which might arise from sudden jerks, such as were likely 
to occur in paying the cable out from the stern of the ship, would 
be obviated, as the cylinder would roll, not pitch. 

The reading of this paper gave rise to a long andanimated discus- 
sion, in which Captain Galton, Mr. Fairbairn, Mr. Webster, Admiral 
Beleher, Captain Whateley, Mr. Hawkshaw, and Mr. Scott Russell 
took part. 

Some of those gentlemen considered the proposal as chimerical, 
that the size of the cylinder, and its power when in rotation, would 
control the motion of the ship, instead of the ship controlling it. 
Others highly approved it as an elegant and ingenious contrivance, 
and fairly entitled to a trial. 

Mr. Scott Russell read the report of the committee on gun cotton. 
It stated that General Hay, of the Hythe School of Musketry, had 
constructed a new form of cartridge suited for the Whitworth rifle; 
that he found that the use of gun cotton was clean, and did not 
foul the gun; that it had much less recoil for the same effect ; 
and that one-third of the weight of charge is the equiva- 
lent proportion, and that it does not heat the gun. He had seen 
a target tired at with gun cotton—fired from the shoulder of the 
general at 500 yards. ‘i'welve successive shots were all placed in a 
space one foot wide by two feet high, and the value of the practice 
was measured by the fact that the mean radius of deviation from the 
centre was between nine and ten inches. Thus, therefore, the use 
of gun cotton in musketry had been proved by English made gun 
cotton, in English rifles, by an English general, to perform all that 
the committee last year reported of Austrian gun cotton on the faith 
of the Austrian General Lenk. The next application made during 
the past year was to the airing of tunnels, shafts, and drifts, or the 
engineering applications. It was stated by the committee that 
one-sixth of the weight of charge of cotton was equal in blast- 
ing effect to gunpowder, and this had been proved in practice 
in a number of instances; at Wingeworth Colliery one- 
thirteenth of the weight of gun-cottop, as compared to gun- 
powder; at the slate quarries at Llanberi, at Allen Heads, 
one-seventh was required; at Allen Heads, at Mr. Beaumont’s lead 
nines, a canal was being driven seven miles long. The drift was 
7ft. by 5ft. in the hardest limestone. Both ends were worked by 
gun cotton fired by electric battery. The great advantage ex- 
perienced was that the air was not contaminated by smoke, and that 
the work could be carried on more rapidly. The next applic tion 
had been made to the detaching of large masses of rock. This had 
been tried in large masses at Festiniog, and at Holyhead, and it was 
found that L lb. of gun cotton was able to detach 50 tons or 60 tons 
of rock, The Government had appointed a committee representing 
the navy, military, and civil engineering, as well as chemical and 
physical science, and that committee was already engaged in a 
systematic course of experiments relating to the manufacture and 
keeping qualities of gun cotton, and its use in artillery, small arms, 
and engineering. 

Mr. J. L. Stothert read a paper “On a Machine for Testing 
Girders,” and stated that the machine would be tested at Stothert 
and Pott’s works at Bath, in the presence of such members of the 
association as chose to be present. 

Mr. F. Symes Prideaux read a paper on the construction of shot- 
proof targets. He said that notwithstanding the numerous experi- 
ments made in the construction of targets, and the large sum of 
money, expended, none of the attempts made to obtain some decided 
advance in resisting power, over that achieved at an early period by 
the simplest combination of material, such as the Warrior pattern 
for instance, could be said to have had more than a very limited 
success. ‘The problem of greatly increasing the resisting power of 
our targets could only be solved in three ways ;—First, by combin- 
ing materials already used in a more efficient manner ; —y~y° by 
employing materials of greater tenacity; thirdly, by so fixing 
armour as to allow of its receding a certain distance upon the impact 
of the projectile. He had no hesitation in saying that all three of 
these expedients could be proved to be at the present moment 
capable of being beneficially employed, and that a very decided 
advance on our existing system of constructing targets was certainly 
within our reach. Mr. Prideaux proceeded to consider in detail 
of these three expedients. 

In Section C., Mr. C. Moore delivered an address on the geology 
of the south-west of England, illustrated by a map prepared by Mr. 
Sanders. He pointed out certain portions of tho district which led 
him to the conclusion that the Mendip Hills were originally a kind 
of barrier to the sea, although he thought it doubtful that the whole 
of the low land in the west had been entirely submerged in the 
ocean. He explained the geological features of the land, and sub- 
mitted a number of specimens of the various geological strata in the 
district, and also fossil organic remains of various kinds. He had 
discovered a new kind of clay, or rather a clay that had not been 
previously found, in the district or neighbourhood of Frome, and 
out of a cartload of it he had been able to obtain more than a million 
of organisms, in addition to twenty-nine types of mammalia, and 
various kind of reptilia. He had discovered in these beds many 
genera that had never been previously recognised ; in these beds he 
had obtained over 70,000 teeth of one kind of fish alone in the rhetic 
bed. Mr. Moore then made some observations with regard to the 
iroustone that is to be found in the neighbourhood. Ove landed pro- 
prietor held 40,000 acres of land, which for agricultural purposes was 
useless, but which contained ironstone throughout its whole ex- 
tent. Multiplying 40,000 acres by 30,000 the quantity of ironstone 
might be approximated, and its quantity converted into iron and 
sold at the present market price would more than pay off the Na- 
tional Debt. He was, therefore, surprised that there were not 
smelting furnaces in this district as in other iron districts. Mr. 
Moore produced specimen stones from the neighbourhood of Bath ; 
they were about din. in diameter and 6in. or Zin. long ; each con- 
tained a specimen of some kind of fish. He said he could tell by 
the appearance of the stones what they would contain, and he 
Moore 
previously indicated was found. But the most interesting speci- 
men was the one which contained the cuttle fish, When the stone 
was broken open not only was the cuttle fish discovered, but 
the inky fluid—the sepia—was discovered as in a fish of the 
same kind that might be taken out of the sea at the present 
day. ‘There was as much of it as would fill an ordinary-sized ink 
bottle, and Mr. Moore smeared a portion of it over a piece of white 
paper, making it as black as ink. He then produced some very 
perfect specimens of ichthyosauri, found in the neighbourhood of 
Bath, and a specimen of a fish, about tho size of a salmon, of six or 
seven pounds weight. So perfect was it in shape that, but for its 
colour, it might have been handed by mistake to the cook to dress; 
and yet it must have been millions and millions of years since it 
lived. In the mammal drift which entirely surrounds Bath, Mr 
Moore said, remains of the mammal tribe were very abundant, and 
he exhibited many interesting specimens. 


was held in connection with the proposed exhibition, in the Agri- 
cultural Hall, Islington, of the industrial produce of the working 
classes of the North London district, in the National School-room, 
Theobald's-road. Mr. Torrens (the candidate for the representation 
of Fi:sbury) occupied the chair, and opened the wey 4 in an 
explanatory speech. A motion was then passed pledging the meet- 
ing to support the movement, and the proceedings termivated. It 
was stated that the exhibition would be opened on the 17th of next 
month, by Earl Russell. 
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THE CHEMICAL ACTION OF LIGHT.* 


Bath Tueatee was crowded on Friday night, to hear an address 
from Professor Roscoe, of Manchester, on the chemical action of 
light. In the course of his address the learned Profes.or said :— 
“We now know that the quantity of heat emitted by each square 
foot of the sun’s surface every hour is equal to that generated by 
the combustion of 1.500 pounds of coal, or, expressed in a mecha- 
nical measure, this energy equals that work done by 7,000 horses. 
If we then remember the sun’s magnitude—such that its radius is 
larger than the distance from the earth’s surface to that of the moon— 
we can form some idea of the enormous quantity of energy which is 
thus poured forth into space. The portion which falls upon the 
earth's surface of this enormous amount of heat, although it creates 
nearly all the motion and supports all the life with which our earth 
abounds, is but the 12,300,000,000th part of the total quantity 
emitted by the sun. These rays, which especially act to bring 
about change of temperature, are, however, not the only 
portion of the sun’s radiation which produces effects upon 
the surface of our planet; we find, in addition, rays 
which produce little Posting effect, but which affect the 
eye, and are termed a of light, and we discover the existence of 
rays which are specially characterised by their power of effecting 
the decomposition of certain chemical substances. and hence have 
been called the chemical rays. If we decompose the white sunlight 
into its component parts, we find that the heating rays are the least 
ref anyible, the maximum of heating effect being produced at a pointex- 
teuding beyond the limits of the visible red, while the heat-producing 
power of the spectrum gradually fades away as we go on, and is 
scarcely perceptible in the violet. Passing onwards we see that the 
maximum of the light-giving rays exists in the yellow; this portion 
of the spectrum appears brightest to our eyes, while it fades off in 
intensity to either side. Further ou we meet with a new class of rays, 
which possess very little heating power, and do not affect the eye 
strongly, but yet possess very ens viz., that of 
decomposing certain chemical compounds, e must, however, not 
forget that there is no difference of kind between these various 
rays; the heating rays and the chemically active rays only differ 
from each other as the red and yellow rays differ, viz., in wave, 
length, and intensity of vibration. My olject this evening is to 
point out the interest and importance attacbing to these chemically 
active rays, and tu describe a method of measuring their varying 
intensity at any given spot upon the earth’s surface, which, although 
it does not reduce these actions to the mechanical standard, gives 
us a relative measure for these rays, corresponding to the thermo- 
metric measurement of heat. Let me, in the first place, endeavour 
to give you some examples of the chemical action effected 
by light. I need do no more than refer, as a familiar example, 
to that most beautiful of modern arts, photography, illustrating, 
as it dues at once, the simplest and the most complicated of 
the chemical actions of light. The simple actious consist in 
the decomposition of silver salts, chloride, bronich and iodide 
by the light—in the blackening, for instance, of photographic 
paper in the sunlight; the most complicated of the actions 
are exemplified in that wonderful latent image formed upon 
the sensitive plate; the light having effected upon the chemical 
constituents a change which is invisible, even under the 
microscope, but which enables them to decompose when brought under 
the influence of certain deoxidising agents—the developers of the 
photographers. The theory of the photographic processes is, at 
present, in its earliest infancy, The art has progressed far; but, as 
is usually the case, the ecience follows only slowly. We know little 
about the composition of even the visible image; we know nothing 
about the kind of decotaposition which occurs in the forration of the 
latent aud invisible imaye, nor are we acquainted with the scientific 
explanation of the employment of the various re-ageuts used 
amongst photographers, A second illustration of the chemical 
action of light is the combination which light effects upon a 
mixture of the two elementary gases, chlorine and hydrogen. I 
hold in my band a small glass bulb filled with a mixture of exactly 
equal volumes of chlorine and hydrogen. These gases will remain 
for avy length of time in contact without the slightest combination 
ensuing, if they are kept in the dark and kept cool; expose them, 
but for one second, to the direct sunlight, and combination ensues 
80 rapidly thatasharp explosion occurs, owing to the great heat which 
is evolved. I have here the power of producing a light so rich in 
the chemically active rays that the result will be the same as if I 
threw the bulb into the sunhght. I wish next to illustrate the fact 
that only those of the sun's rays which exist at or near the violet 
end of the spectrum have the power to act thus chemivaily, ‘The 
light evolved by phosphorus burning iv oxygen contains so much 
chemically active light that it will explode the bulbs of chlorine avd 
hydrogen. If, however, | burn the phosphorus in a globe of red 
glass, the chemically active blue rays cannot pass—they are all 
absorbed by the red colouring matter of the glass, and the bulb 
exposed to this light will not explode. If, on the other hand, I burn 
the phosphorus jn a similar globe made of blue glass, the bighly- 
refrangible blue rays will pass through, and, falling upon the 
chlorine aud hydrogen bul, it will explode. As a third and last 
example of the chemical action of light 1 would refer to the relation 
in which the chemical rays stand to vegetable life. If we examive 
the chemical constit. tion of vegetables, we find that they con- 
sist almost entirely, although the other constituents are necessary, 
of carbon, hydrogen, a.d oxygen—substances all contained in the 
atmosphere. When vegetable matter is destroyed by oxidation or 
burnt, carb. nic acid aud water are formed and heat is evolved. It 
is upou this heat aloue that animals exist; all their euergy is thas 
heat thrown into other channels, and their forces are derived from 
those locked up in the vegetable organisms upon which they feed. 
As the measurement of temperature on the earth’s surface gives rise 
to isothermal and isotheral lines, measurements of the chemical 
action of light at various points will give rise to curves of equal 
cheniical intevsity, and thus we shall obtain a truer measure of the 
climate thas we possess at the present time. The method of 
measurement of the chemical action «flected by the total sun and day- 
light, which I shall endeavour to explain, is, 1 believe, now so far 
perfect that it may be introduced for practical regi-tration iu meteo- 
rological observatories. ‘Chis method cousists in the exact estimation 
of tue time wiuch a photographic pape. of a constant degree of 
Sensitiveness requires to be exposed to light in order to attain 
@ certain given tint, it being ascertained that this same tint is 
always produced when the same amount of light jal's upon 
the sensitive paper. Uence it was necessary to cousiruct an 
apparatus in which photographic sensitised paper could be 
exposed to the sunlizht for definite times, measured by small frac- 
tens of a second. This instrument consists ess ntially of a 
pendulum, vibrating about three-quarter seconds, by whose oscilla- 
tion & sheet of darkened mica is withdrawn from, au! brought back 
over, @ horizontal shp of paper prepared with chloride of silver, 
and placed in a constant position relative to the pendulum and sheet 
of mica, Tho time during which each point in the length of the 
strip is exposed is ditferent, and the time of exposure for each point 
cap be calculated, when the length and position of the strip and the 
duration aud amplitude of the pendulum’s vibration, are given. 
The sirip of sensitive paper preseuts, after exposure, a gradual 
diminution of shade from dark to light, and for each shade the time 
of exposure is known. In order that such a graduated strip may 
serve as a means of measuring the chemical action of light, we 
require—1l, To know the relation existing between the several 
tints aud the intensity of the heat unecessary to produce such 
tints, 2. To consiruct sensitive paper which will always 
possess the same degree of sensitiveuess, and can easily be 
prepared when required. It was found by a long series 
of experiments that it was possible by adh-ring srictly to a 
certain method of manipulation to prepare staudard papers, which, 
Whev made, possessa constant degree of sensitiveness, so thai if the 
Same ligt falls upon them, the papers sre always c sloured to the 
save tint, Experiment likewise showed that the tint attained by 
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such a paper was constant when the quantity of light falling upon 
it also remained constant; so that light of the intensity, fifty, 
falling upon the paper for the time for one, produced the same 
blackening effect us light of the intensity one falling upon it for the 
time fifty. Knowing this law, which regulates the degree of shade 
of the paper, and having a surface of a perfectly constant degree of 
sensitiveness, it is easy to obtain absolute measurements of the 
chemical action of light. For this purpose an arbitrary unit of 
measurement is chosen by making a standard tint which can be 
easily and exactly reproduced at any time. The quantity of light 
which shall, in a second, or unit of time, produce a blackening effect 
on the standard photographic paper equal to that of the stand«rd 
tint, is said to have the chemical intensity. If the time needed 
to produce this same tint is found, by experiment with the 
pendulum photometer, to be two seconds, then the chemical 
intensity is one half, and so on. All that is needed, in 
order to obtain accurate measurements of the chemical action 
of diffused daylight or sunlight, is to be able to find the time 
necessary to effect a blackening of the normal paper equal in shade 
to the standard tint. This is done by means of the graduated strip 
made in the pendulum-photometer. For the purpose of accurately 
comparing these tints, the ordinary daylight, or even lamplight, 
cannot be used, as a change would thereby be produced on the 
sensitive paper. A light which does not act chemically must be 
used; such a light is the monocromatic soda flame. I can easily 
show you that the yellow soda flame coutains no chemically active 
rays; for, as you see, its spectrum consists of one bright yellow line, 
devoid altogether of the power of decomposing the salts of silver. 
I cannot look upon this splendid yellow line without referring to the 
grand discovery of which this line has proved the keystone. 1 
mean that of the chemical composition of the solar atmo- 
sphere by Kirchoff. By observing the ccincidence of this 
bright yellow line with the dark solar line D, and by revers- 
ing it, Kirchoff was first led to tho proof, soon afterwards 
rendered certain, of the actual existence of iron, magnesium, 
calcium, and other metals well known upon this earth, in the sun's 
atmosphere, at a distance of 91,000,000 miles. The ligt:t from this 
flame possesses another advantage, namely, that the unavoidable 
differences of cclour are not seen; variation in shade alone being 
perceptible. By help of this soda flame the coincidence of shade of 
the graduated strip with the standard tint can be read off with the 
greatest precision. In order to measure the chemical intensity of 
the daylight at any time, all that is needed is to expose a strip of 
standard paper in the pendulum photometer for a given number of 
vibrations, and then to find upon the strip thus exposed the point at 
which a shade equal to the standard tint that has been produced. 
Reference to a table gives the time of exposure necessary to produce 
this tint, and the reciprocal of this time represents the intensity of 
the acting light. If the time necessary were three seconds, the 
chemical intensity would be one-third; if the time were half a second, 
the intensity would be two. In this way curves of daily chemical 
intensity have been obdtained, which show the variation caused by 
clouds, or by the changing altitude of the sun. These curves 
show maxima and minima exactly corresponding to the 
appearance and disappearance of the sun behind a cloud. The 
difference between the sun’s chemical intensity in summer and 
wiuter is thus also depicted. Based upon the principles of the 
pendulum photometer, a much simpler method of making these 
measurements has been arranged as fullows:—A graduated strip 
made in the pendulum photometer is fixed in hyposulphate of soda, 
and pasted upon a buard furnished with a scale. ‘The shades of cer- 
tain points on this fixed strip are compared with the shades on 
given points upon a graduated strip, prepared in the usual way, and 
not fixed in hyposulphate. The fixed strip is thus calibrated in 
terms of the unit of measurement, aud it may then be used as a 
means of measuring the chemical action of light. Small pieces of 
the standard paper are then exposed for a given time to the light 
which it is desired to measure, until the shade approaches that of a 
part of the fixed strip. The point of exact coincidence is then read 
off by the soJa flame, es usual. In this way a piece of standard 
paper, of one square inch of area, will serve for twenty separate 
determinatiovs, and the whole arrangement for exposure may be 
carried in the pocket. Determinations of the chemical action of 
the total daylight have thus been made at Manchester, at the 
most widely differing seasons of the year, and continued, on 
consecutive days, for a mouth. The diagrams show the nature 
of the results so obtained. Iu the first place let us notice the differ- 
ence in the amount of chemical action effected upon a cloudy and 
upon a cloudless day, the curve for the former is low, and the action 
does uot rise above 0:18, while that for the latter is bigh, extending 
to 0:50 units. The sudden variations, too, of the chemical actions 
which occur when the sun is obscured by a cloud, and aguin appears, 
are distinctly seen in the curves ; the chemical action then lalls, as 
it were, down a great precipice, and rises as rapidly when the sun 
shines. We also see the great difference’ which exists between the 
chemical action of sunlight in summer, autumn, avd winter. Onthis 
diagram we have the curves of chemical actiou effected at Manchester 
on the summer and winter solstice, and at the two equinoxes. From 
these curves we can estimate the relation between the chemical 
action of the above days, and we find that if the chemical 
action on December 22, 1863, be taken as the unit, that 
on the autumnal and vernal equinox was 6-01 deg., and that 
at the summer s-lstice (Jun. 22, 1864) was 1856 deg. The 
curves on the third diagram exhibit the chemical action occurring 
simultaneously at Heidelberg and Manchester, on July 4, 1864. It 
was not a very fine day at Manchester when the observation was 
made—not au unfrequent occurrence, I believe. From these curves 
the great difference between the chemical brightness at two spots 
on the earth’s surface, separated by less thau 4 deg. of latitude, can 
be seen, the total chemical action at Heidelberg on the above- 
mentioned day being more than three times as great as that at Man- 
chester. If this method prove capable (as I expect it will) of general 
adoptiou for purposes of meteorological registration, we may look 
forward to obtaming from such observations very interesting 
information respectivg the relative distribution of the chemical rays 
over the earth’s surface. As another example of the measurement 
of the chemical action of light, 1 may mention that of the com- 
parisun of a terrestrial source of light with that of the sun. The 
light e.witted by burning magnesium wire is exceedingly rich 
in chemical rays—so much sv that this light may be used 
instead of sunlight for the purposes of photography. As 
an illustration of this I will endeavour, with Mr. Brothers’ 
assistance, to take a photograph of our president, if he will kindly 
permit me to do so. (Sir Charles Lyell here took a seat in front of 
the white board, and, by the light of burning magnesium wire, a 
negative was taken, irom which a print was obtained in sufficient 
time to enable a capital positive to be thrown upon the screen by 
the aid of oxy-bydrogen light before the audience dispersed). The 
spectrum of burning magnesium is exceedingly rich in violet and 
ultra-violet rays, partly due to the intensely-heated magnesia 
formed by the combustion. So long ago as 1859 the chemically 
active power possessed by this light, compared with that of the sun, 
was determined, and the use of this light for the purpose of photo- 
graphy was proposed, It was shown that a burning surface of 
magnesium wire, which, seen from a point at the sea level, has 
au apparent magnitude equal to that of the sun, effects on that point 
the sawe amouvt of chemical action as the sun would do if shining 
froma cloudless sky ata height of 99 deg. 53min. above the horizon, 
On comparing the visible brightness of these two sources of light, 
it was found that the brightuess of the sun’s disc, as measured 
by the eye, is 524 times as great as that of burning magnesium when 
the sun's Zenith distance is 67 deg. 22 min; whilst at the same 
zenith distance the suu’s chemical brightness is only five times as 
great. Hence the value of this ligut as a source of the chemically 
active rays for photographic purposes becomes at once apparent. In 
the memoirs publ shed in the above year it is stated that the steady 
and equable light evolved by magnesium wire burning in the air, 
and the immeuse chemical actiun thus produced, render this source 
of light valuable asa simple means of obtaining a given quantity of 
chemical illumination, and that the co:ubustion of this metal con- 





stitutes so definite and simple a source of light for the purposes of 
photo-chemical measurement, that the wide distribution of magne- 
sium becomes desirable. The application of this metal as a source 
of light may become even of technical importance. A burning 
magnesium wire of the thickness of 0-297 millimetre evolves as 
much light as seventy-four stearine candles, of which five go to 
the pound. If this light lasted one minute, 0 987 metre of wire, 
weighing 0°120 gramme, would be burnt. In order to produce a 
light equal to seventy-four stearine candles burning for ten hours, 
whereby about 20 Ib. of stearine is consumed, 72°2 grammes (240z.) 
of magnesium would be required. The magnesium wire can 
be easily prepared by forcing out the metal from a heated steel press 
having a fine opening at bottom; this wire might be rolled up in 
coils upon a spindle, which could be made to revolve by clockwork, 
and thus the end of the wire, guided by passing through a groove, 
or between rollers, could be continually pushed forward into a gas 
or spirit lamp flame, in which it would burn. Some persons are 
sanguine enough to believe that it may be used for illuminating our 
streets, and I understand that the gentlemen who manufactured the 
metal have an application from the managers of the gasworks at 
Rio de Janeiro, who seem to think it would be better for them there 
to light with magnesium wire instead of gas. I believe this is a 
serious proposal; but we can scarcely expect that it will be carried 
out in practice. 

At fo close of the lecture, which was frequently and warmly 
applauded, Professor Roscoe, while waiting for the print of the 
president’s portrait, exhibited the spectrum of the new metal thallium, 
which contains no chemical rays, and afterwards showed chemically 
active rays produced from the combustion of a mixture of silver, 
copper, and zinc. The experiments illustrating the discourse were 
of an exce:dingly brilliant character. 

At the close of the address a cordial vole of thanks was awarded 
to Professor Roscoe, on the motion of Sir Charles Lyell. 
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Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, fittings, ge. 
357. J. M. Faeet, Bordeaux, France, *‘ An apparatus for taking up the 
emanations and the gases from ‘ oilers.” —Dated 11th Fen uary, 1864. 
This invention cannot be described without reference to the drawings. 
377. T. Smitu and T. Lister, Hippenholme, near Halifax, “ Machinery for 
transmitting power.”—Dated 12th February, 1864 
For the purposes of this invention the power of a steam engine or other | 
first mover is applied to drive a shaft, on which are fixed two eccentrics, | 
each of which in its rotation gives motion to and lifts one end of a weighted | 
lever, Which moves on a fulcrum at its other end, Each of these levers, at 
& point near to its fulcrum, by a connecting rod, gives motion to a piston 
in a cylinder. To each of the cylinders there is a branch pipe of less 
diameter than the cylinder, and it is preferred that each cylinder should 
gradually diminish in diameter till it comes to the diameter of the branch 
pipe. Water or other fluid is placed in each cylinder and its branch pipe, 
and the proper quantity of fluid is kept supplied to each by a suitable 
inlet, and there is a safety valve applied on each branch pipe to regulate 
the pressure. Within the outer end of each of the branch pipes is a piston 
or plunger of less di: meter than the piston in the cylinder connected 
with such branch pipe, hence, as the pistons in the cylinders are caused 
alternately to move a distance in their respective cylinders by the descent 
of their weighted levers, the pistons or plungers in the respective branch 
pipes will be moved a distance and at an increased speed to the pistons in 
the cyli: ders, depending «n the relative areas of the plungers in the branch 
pipes and the areas of the pistons in the cylinders. The rods of the 
plungers or pistons which work in the outer ends of the branch pipes are, 
by suitabl 8, J to cranks on a crank shaft, on which there is a 
fly-wheel, and from such crank shaft the power is communicated to the 
hiuery which it is desired to drive. The speed of rotation of the cra..k 








Bridge, Yorkshire, and WILLIAM SHACKLETON, Todmorden, L 
** Improvements in looms for weaving.” 

121¢. Robewxt Francis Fatkiix, Gracechurch-street, London, “ Improve- 

— in locomotive engines and boilers."— Petitions recorded 12th May, 
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1229. Louis Bricout, Rheims, France, ‘* Improvements in apparatus em- 
ployed incarburetiing gas.” 
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hill, Middiexex, ** [mprovements in hinery tor making bricks.”--Peti- 
tions recorded l4th Mvy, 1864. 
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1352, WILLIAM FirtH and SaMvEL Firtu, Burnley, near Lecds, Yorkshire, 
“* Improvements in machinery for cutting cval, stone, or other minerals.” 
— Petition recorded 31st May, 1864. 

1374. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in the 
mode of heating animal, vegetable, aud mineral matters, whereby to ¢ ffect 
their desiccation, vaporisation, dec mposition, reduction,'fusion, or volati- 
sation, and in apparatus for the same.”—A communication from Hepri 
Adolphe Archereau, Boulevart St. Martia, Paris.— Petition recorded 2nd 
June, 1864. 

1386. WitLiaM CLARK, Chancery-lane, London, ‘‘ Improvements in electro- 
magnetic and magneto-electric a; parstus, and their application as a 
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proved apparatus to be used in steam cultivation.” 
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preparation of }/hosphates of and i agnesian phos- 
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1463. James GaxtH MARSHALL, Leeds, Yorkshire, “Improvements in steam 
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the manufacture of felt», and in the machivery or apparatus employed 
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mnicition from tugeéne Anduze, Passage des Petites Ecuries, Paris.— 
Petition recorded 15th June, 1864. 

1660. 4LFKED SaViLL ‘TomRINS, Kilburn, ‘‘ Improvements in field or camp 
stoves for covking.’ —Petition recorded 4th Julu, 1864 

1807. Gistavus PaLMkR HakpinG, Cornhill, Londou, “ Improvements in 
the manufacture of guus and ordnance.”— Petition recorded 19th July, 














1864. 

1965. SypNey Lesiir Cousins, Osborne-road, Southsea, Portsmouth, “ Im- 
provewents in the coustruction aud propulsion of boats, ayplicable to 
their co: vevance either on shore or afloat.” — Petition recorded 6th 
August, 1864. 

1987. GkorGk HasELTINE, Southampton-buildings, Chancery-lane, London, 
“An improved spring ten ion regulator.” — A communication trom 
Thomas Silver, New York, U.S.— Petition recorded 10th August, 1864. 

2118, “ ~~ cae Founders’-court, London, ** lasprovements in float- 
ing dicks,” 

2122. RicuaRD WU®ELER THOMAS, Pall Mall, London, “‘ Improvements in 
tents and m apparatus ev ploved in taking photographic pictures.”— 
Peitions recorded 291h August, 1864. 

2163. JAMES IVEKS, Preston, ai.d Tuomas OGDEN, Little Hulton, Lancashire, 
** Certain improvements in ‘ flyers’ to be employed in roving, slubbing, 
and spinning cotton and other fibrous substances.”—Petition recorded 3rd 
September, 1864. 








And notice is hereby further given, that aii persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 
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«*. Specifications will be forwarded hy post on receipt of the amount 
of price aud postage. Sums exceeding fs. must be remitted by Pust- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Mejesty’s Patent Office. 





Royat Scavot or Navat Axcuitecture, SourH Kensixerox.— 
The Committee of Council on Education, bavivg appointed Dr. 
Woolley as inspector and director of studies, avd Mr. C. Merrifield 
#s principal, have named as vice-principal Mr. Purkies, the seniur 
wrangler and first Smith’s prizeman in the present year. 








shaft as compared with the first shaft on which the eccentrics are fixed will 

depend on the relative area of the pistons in the cylinders and the areas of 

the plungers or pi-tons in the branch pipes, 

381. G. Fincu, Clarendon gardens, St. John’s Wood, “* Applying steam or 
other fluid pressure acting on a piston to produce circular motion.”— 
Dated sth February, '864. 

The steam or other fluid pressure here meant is that produced by steam, 
or compressed or heated air, gas, vapour, water, or any similar fluid, and it 
is exerted on the piston in an annular cylinder. An idea of such a 
cylinder may be formed by regarding it as a tube bent into the form of a 
circle, so that the extreme sections meet and coincide. The tube may have 
any form of bore—rectilimear or curvilin: ar. For simplicity of description 
the bore is here supposed rectilinear, and the annular cylinder is such that 
its interior surface would be that traced out by the revolution of a rectangle 
round an axis in its own plane parallel to one of the sides of the rectangle 
and exterior to it. The piston is of the exact dimen-ions and form of this 
rectangle, and moves reund the interior with its plane, when produced 
always coinciding with the axis of the cylinder. Placed transversely across 
the interior of the annu ar cylinder, is or are one or more valves, which 
divide the annular cylinder into’ compartinents, and effe a shut off all 
communication between adjacent parts, These doors are capable of sliding 
back into boxes fitted outside the cylinder. F r simplicity, the doors are 
assumed to be two in number, and separated from each other ty half a 
circumference. On each side of the doors there is an aperture in the 
cylinder regulated by a valve for the admission or escape of the steam, 
wh.ch may be sup; ose to be the fluid used. In order to »roduce motion, 
steau is introduced into the cylinder between the piston and the door next 
behind it, which is supposed vo be closed. The steam pusles the piston 
round towards the other door which, on the approach of tne piston, is made 
to slide back into the bex to allow the piston to pass, returni: g imme- 
diately afterwards to its former closed position, Between the latver door 
and the moving piston new steam is introduced through the adjaceut 
aperture before mentioned, which pushes the piston on in the same direc- 
tion to the first door, and then the same process is repeated. When the 
steam has pushed the piston through half a circumference up to or just 
beyond the next door, it 1s allowed to escape by one of the valves betore 
mentioned, the work being taken up by a newly-admitted supply.—Not 
proeeded with. 

400. A. J. Joven, Gower-street, |Loadon, ** Sleam Engines."— Dated 16th 
February, 1564. 

The main object of this invention is the prevention of vibration in all 
st. uctures, arising from the working of steam engines, as well as in the 
engines themselves, and this the inventor plishes x the 
cranks and the upward thrust and downward pull as exerted between the 
piston and the endsof the cylinder. He effects this object by the use of 
four cylinders acting in equilibrium with one another, either by the em- 
ployment of four cranks set radially on the sha't, at anyles of 90 deg. to one 
another, or (by preference) by the em, loyment of four cy linvers, set in 
pairs, at ungles of $0 deg. to one another, and acting, two and two, upon 
two cranks set m the same planes, but in opposite sides of the shaft, 
while at angles of 180 deg. to one another. — Not procecded with. 

419. J. Travis Royton, Lancashire, ** Preventing und curing corrosion, and 
preserving the metal in steam boilers, steam yencrators, dc."—Dated sth 
February. 164. 

This inventio.. consi-ts in the use of carrigeen, or Irish moss, kelp, or 
any o’her seaweed possessing the like properties, by whatsoever name it 
may be called, for preventing and curing corrosion, and preserving the 
metal in steam builers, steam generators, and fuel ecouomisers, 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery und Fittings, Suiting Vessels, Boats, Carriages, Carts, Har. 
ness, &C. 

369. J. Hexperson, Great Russell-street, 8. C. Curips, Clapham, ond W. 
L. Duscan, Hunter-street, Brunswick-square, London, ** Rails for rail- 
ways and tramway:.”— Dated Lith February, 1864 

The object of this invention is to fasten the rails of railways and tram- 
ways together without fish plates and bolts, thereby cffecting a saving in 
metal ond labour; and with the assistance of the chair or wedge now in 
use, or other means, the rails will be kept firmly together. For this pur- 
pose the patentees employ different means for effecting the same object. 
Un the end of one rai) a tongue or web is formed, by preference of a V or 
dovetwiled shape, and in the end of the other rail a corresponding slot or 
socket is furmed, so that the tongue or web may be placed from the top 
in this socket. Secondly, on the side of one rail at the end, is formed a 
tongue or tongues, by preference of a V or dovetailed shape, and in the 
end of the other rail a corresponding socket or sockets, so that the tongue 
or tongues of one rail may be placed and fitted in the socket or sockets 
of the other rail. Thirdly, in the ends of each rail, and opposite each other, a 
slot or slots is or are formed, bypreference of a V or dovetailed shape, so that, 
when the two ends are placed together, a double dovetailed shape wedge or 
wedges, or key cr keys, may be placed in from the side, and fit the slot or 
sluts in each of the rails. Any other convenieut shape than V or dovetailed 
can be adopted. 
$88. G. Haseitixe, Southampton-buildings, Chancery-lane. London, “ An 

improved b. vdge.” —A communication.— Dated 1ith February, 1864. 

This invention covsists, chiefly,in the novel combination of two bridge 
frames to form one bridge, one of which frames is designated the arch 
frame, and the other the truss frame, each being a complete, self-supporting 
structure, and in the employment of a tongued wedge with each par of 
principal rafters at their apex, fur the purpose of tilling the space left 
between the ends of the seid rafters, in such a manner as to compensate 
for any shrinkage of the timber, or any sagging of the bridge, as well as 
to prevent any side slip to the ratters.—Not proceedd with. 

398. W. CLARK, Chancery lane, London, ** Permanent way of vailways."—A | 
communication. — Duted 16th February, 1864. 

This invent on relates to the use of iron instead of wood for the support 
of the permanent vay of railways, and consists, First, in the peculiar forms | 
of iron sleeper~ ; Seconuly, in the means of giving the desired incl nation 
to the rails; Thirdly, in the means of attaching the rails to the sleepers, 
whether intermediate or joint; Fourthly, in the various combinations 
relative to joint sleepers. ‘The sleepers are formed of hollow iron, roiled 
in various forms, the distinctive feature of which consists in securing a 
platform at the upper part, to seive for tiie support of the rails and chairs, 
while, at the same time, the depth and angie of the sides, or the wivth of 
the flanges, pre ents an elasticity, resistancs, and support at least equal to 
that of wood sleepers. The iron sleepers taay be made of various forms, 
and furnished with flanges or feet resting horizont«lly on the ground ; thus 
the side surtace, or part uniting the upper platform and the foot, may 
be formed. The invention cannot be fully described without reference to 
the drawings. 

404. F. Testuz. South-street, Finsbury, “ An improved brake."—Dated 17th 
February, 1864. 

This invention consists in the construction of certain mechanism, by 
means of which two bl..cks of wood, or othur suitable material, are brought to 
bear from opposite directions upon each periphery of the two wheels upon 
the same exle of a railway or other carrisge simultaneously, The blocks 
of woud are fixe!) upon transverse bars reaching from ene wheel to tre 
other, and these bars are freely suspended from the frame of the carriage, 
one in frout and one behind each pair of wheels to which the brake is to be 


applied. 





405. W. Hops, Pancras-lane, London, “ Railway signal."—Dated lith 
Februory, \s64. 

In carrying out this invention a signal post is placed at each station, or 
any part of the railway line where it may be required, such post beng 
fitted up with » bell, and worked by a crank o: lever with a chain or wire 
passing down to a grooved wheel or crank ; the same ix to be continued by 


| a chain or wire through a tube, or througn friction rolleis, to be fixed at 


different parts of the railway line, to the posts or the sieepers of such line; 

the said chain or wire being worked by a balance lever or piston ; the said 

lever or piston being worked by the action of the engme wheels and 
carriages passing over the same.—WNot proceeded with. 

407. H, A. Jowett, Sawley, Derbyshire, “‘ Securing or fixing rails for the 
construction of the permanent way of railways.”—Dated Lith February, 
1864. 

The pa‘entee claims securing or fixing rails for the permanent way of 
railways by means of plates, either with or without shoulders, mserted in 
slots in the rails, and secured by spikes or bolts to the sleepers, a» described. 
Also jointing or fishing the rails end to end by means of a transverse plate 
with a shoulder upon it, bolted through the webs or thin portions of the 
two rails, to be jointed or fished, as desc: ibed. 

415. J. R. Horvman, Crenbourn-street, London, “* Apparatus to release 
instantly any vehicle when the horses run away."—Dated 18th February, 
1864, 


This invention consists in a series of double rings, with bolts and springs 
proper to be app ied to all sorts of harnesses, carriages, carts, vans, and 
other vehicles, by means of which the horses can be instantly released from 
the vehicle in case of danger. To attain that object the inventor uses, 
instead of the roller bolts or hooks ordinarily fixed on the splint bar of the 
carriage, a series of double rings, between which the loops of the tresees are 
fastened by bolts, of which the driver has fuli coumand, and which be can 
remove in-tautly by means of a chain, cord, strap, or other fastening leading 
| from the seat, and attached to the bolts, thus reveasing the horses trom the 
vehicle when required, The inventor applies the same system of double 
rings to the end of the pole of the carriage, where they are kept in their 
proper place by a spring, which gets looxe by the pressure of the rings when 
the horses go forward. Not proceeded with. 


CLass 3.—FABRICS. 

| Including Machinery and Mechanical Operations connected with Pre- 

| paring, Nanufacturing, Printing, Dyeing, and lressing Fabrics, gc. 

365. J. Dimmock, Forence, Hampshire, US. “ Machinery for combing 
cotton, &e."—Dated ith February, 1864. 

The patentee claims, Firs:, the coustruction of rotatory nipper cylinders, 
having opening and closing jaws tur combing machines, as de-cribed, 
Secondly, the method described of retarding o: stopping nipper cylinders 
used in combing machines, when such cylinders have intermittent rotatory 
motion, Thirdly, the use of combs, beginning coarse and ending fine in 
piten, and the arrangement of such combs, so that the coarse- pitched comb 
aud the finer-pitched combs will at atterwards when such combs so 
arranged act upon tufts held by opening and closing mippers of inter- 
mittent rotatory nipper cylinders, as descrited. Fourthly, the arrange. 
ment and combination of intermittent rotatory nipper cylinders with open- 
ing and closing jaws, as described, Fifubly, the use of a detaching comb in 
combi: g machines, when empioyed in combination with intermitieut rota- 
tery nipper cylinders with opening and closing jaws, as described, 
Sixthly, the combination of stationary feed rellers in combing machines 
with invermittent rotatory nipper cylinders, as descrived, Seventhly, the 
method of forming a continuous fleece of detached combed tufts of tibrous 
material-, vy roliers dircet.y from the nipper cylinders of combing ma- 
chines, having intermii:tent rotatory nipper cy inders, with opening and 
ciusing jaws, a» describea, Eighthly, the generai combination aud arrange- 
ment of parts forming combing machines, as shown in the drawings. 

371. W. E. Gener, Wellington-street, Strond, London, “ Lace-making 
machines."—A communication Dated 1ith Febrwary, i864. 

This invention cumnet be vescrived without reference to the drawings, 
378. W. Norton, Clayton, West Huddersjeld, “* Power looms,”"—Dated 12th 

February, ‘804. 

This invention has for its object improvements in power looms, whereby 
varieties of patterns and changes of fabric may be woven in the same piece 
without the aid of a Jacquard or engine, such as have hitherto been ured 
fur producing similar results ; and the weaver has the means of altering 
avd varying his pattern at pleasure, as hereinafter explained, For 
exampie, if it be required to weave a piece of fabric for any desired number 
of picks of weft, or plain, or tsybby weaving, that is, with every alternate warp 
up and every other alternate warp down, and tven to weave a twill during 
any desired number of picks of the wett—say with three warps down and 
one warp up—then to enable a power loom vo produce these results when 
two kinds of weaving (sey plain and twi.l) are required, as many leaves of 
bheddles (say four) are required as if for weaving the twill ouly; and if 
three kinds of weaving are d. sired to be produced m succession—say plain 
twilland satin, or other kinds of weaving, more leaves of heddies would 
be u-ed, according to the number required for sutin or other kinds of 
weaving. The heald» or haruess required to work ove c.ase of wer ving 
will, in all cases, contiibute in the weaving the o:her ciass or classes of 
weaving. When only two kinds of weaving are required there are attached 
to each heal! two sets of cords, in plece of one, so arranged that, when one 
cord is at work, the uther is sleck or dormant, and, it Unree d ferent kinds 
ot weaving are to be proauces, three cords are vtiached to each leaf of 
healds, and two of them will rema-n dormant whi.e one is at woik, aud so 
On, as the case nmy be.—Not proceeded with. 

380. T. Jackson, Manch-ster, * Braiding machines."—A communication.— 
Dated 13th February, 1864. 

This invention refers to a previous patent granted to J. H. Johnson, 
October 18th, 1861 (No. 2604), and consists, First, in the employment and 
use of a helical spring enclosed within a simall cylinder at the top of the 
braiding spindie, ac: ing upon a bent wire or dropper, so as to force it down 
intu the notches furmed on the top of the bobbin, This spring is retsined 
from forcing down the dropper by means of the yarn or thread from the 
bobbin when such remains entire; but, in the absence or in the disunion 
of the threat’, the sprmyg is released and the dropper is fer ed into the 
notches, aud prevents the revelution of the bobbin and the delivery of the 
thread, A Second pertion of the mention consists in the ap, beation and 
use of twisted or curled wire «simier to that used at the extremities of 
flyer), av a substitute tor the eyel t hules now employed to guide the yarn, 
by the use of which curled wire the operation of threading the yarn is 
fucilitated, and an economy of time is eff ected, 

282. W. Wuireey, Lockwood, near Huddersjield, “ Apparatus for tentering 
or stretching woollen and other fabrics.” — Dated 13h February, 1304. 

This invention relates to machin ry or apparatus for which letiers patent 
were granted to the present patentee, dated February loth, 185. (No. 334), 
in the specification of which endless chains are shown aud described 
travelling in a .erpentine or zig-zag direction, supported on pulleys or 
roliers. Fabrics tentered and stretched thereon are conducted over and 
press agaiust the said rollers in passing through the machine, both sides 
of the said fabrics coming in contact therewith alternately, which has the 
effect of pressing or flattening the surfaces thereof, which effect is objec- 
tionable to some kinds of fancy fabrics, Now the present improvements 
consist in arranging and constructing the apparatus in such manner that 
only one side of the fabrics will come in contact with the rotlers—conse- 
quently, they will only press one of the sides or surfaces. The »atentee 
arranges the chains to travel in a direction formiug a quadrila.eral figure, 
composed of a series of parallel lines and ang es cviled within each other, 
after the manver of aninvolate. The chains are expanded by guide frames 
in passing from the iner line to the outer line, thereby clearing the inter- 
mediate lines of the chain. The apparatus is placed in a heated chamber 
as heretofure, aud the fabrics fed on the outer line, which, afur travelling 
along through the rerics of lines, is delivered upon a table fixed in the 
space within the inner quadrangle. To detach the fabric from the hooks 
he employs conical rollers, which are placed s0 as to push the fabric off 
the hovks in passing; aud the fabrics may be folded by any ordinary 
cutting apparatus, 

384. W. ANDERTON, Cleckheaton, near Leeds, ** Machinery for preparing, 
spinning, und doubling cotton, worsted, silk, dc." —Jated 13th February, 
lsv4. 

The objec’ of this invention is to prevent bobbins which do not traverse 
being disadvantageously affected in their rotation by the speed of the 
driver or fiiction of dead s indles of throstle frames, To this end the 
inventor fits loosely over the spindle a tube, which carries a flange at ite 
| jower end to receive the bobbin. The spi dle is fitted with a flyer, the 
leg» of which car:y at their extremity a ring for preventing the lateral «x- 
pavsion of the flyer when runuing at great speed, Outside the flyer he 
applies a traversing ring er its equivalent, furnished with twizzies or eyes 
for yuiding the yarn to the bobbin, and thi, rng, or its equivalent, he 
operates by a lifting rail in the ordmary way. He prefers to niake the 
traversing ring of unturned hide, pa-teboard, or other light material, 
which wiil traverse smoothly and evenly over the legs of the flyer; or he 
packs the guiuves or notches of these rings, when composed of metal, with 
cork or other yielding material, which will prevent the jarring tuat would 
otherwise occur between metal and metal.— Not proceeded with, 

423. W. Hickuine, Nottengham, ** Bobbin net, and twist lace machines.”— 
Dated i8th February, 1864 } 

This invenuon bas for its object the regular taking up of and the exer- 
tion of an even tensi n upon the work as it is finished. It has heretofore 
been the practice to lead the fabric as it is made directly on to a work- 
beam or roller. Now as the work becomes wound round the beam, its 
circumference of course increases, avd thus an irregular tension takes piace, 
Now this invention consists in leading he work vetween a pair of pressure 
rollers ax fast as it is made, and from them on 'o the work-beam, the dis- 
tance between the rollers and the beam being such, that there shall be 
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sufficient slack in the fabric between it and the rollers to prevent any strain 
upon it.—Not proceeded with. 
425. E. Burrerwortn, Rochdale, ‘* Gins for gin cotton."—Dated 18th 
F 


february, 1864. 

The nature of this invention consists, First, in making the grids between 
which the saws run in saw gins so that the tops of them will be about level, 
or rather below the level, of the tops of the teeth of the saws, so that, if 
two or more saws have hold of a fibre of cotton, the fibre will be carried 
over the top of the grid. By this means the fibres will not be cut or broken 
by the grids, and to keep the seeds from being carried over with the saws, 
the patentee uses a revolving roller with ribs in to knock them back. 
Instead of the grids or revolving roller, as used in saw and toothed roller 
gins, he uses stationary or vibrating, or both stationary and vibrating, 
edges or bars to strip the seed off the cotton. After the cotton has left the 
brush roller, he blows it over a grid through which the sand and heavicr 
particles of dirt will fall, and on to a dust cage, under which the cotton 

es; this cage he makes of perforated tin or zinc. Secondly, in 
acarthy gins, in applying two or more doctors to each roller; alsv, in 
making the doctors in several pieces, which are fastened side by side ; or, 
instead of being in several pieces, they are each made in one piece which 
bas slits cut or formed in it, so that one part of the doctor will give way 
without affecting another, Also, in making and driving the beater plate or 
knife as follows :—On the end of the roller there is a pulley or wheel suffi- 
ciently larze to give the required speed of the beater plate or knife ; this 
wheel or pulley drives a smaller one, which is fastened on a short shaft ; on 
one end of this shaft there is fastened a stud, which is parallel to the shaft, 
but not in the centre; or, instead of this stud an eccentric may he formed 
or fastened on the shaft; one end of a connecting rod takes hold of this 
stud or eccentric, and the other end takes hold of a stad in a lever which is 
fast on an oscillating shaft, to which several! light steel or wrought iron 
arms, about four or five inches long, are fastened to carry the beater plate 
or knife, which is made of steel, and is about one inch wide and one-twelfth 
of an inch thick. The oscillating shaft may be inside the feed box or above 
the feed table on which the cotton to be operated upon is placed, so as to 
agitate and carry the cotton towards the roller or rollers, Arms may be 
mounted on this shaft to agitate the cotton in the box, or an oscillating shaft 
without the beater piate, but with agitators on, may he taken through the 
box to agitate the cotton. The oscillating shaft may be outside the box, or 
under the feed table, with arms or agitators to go mside the box, or above 
the feed table, so a8 to egitate the cotton, and assist in carfying it to the 
rollers; or, instead of the oscillating shaft being inside the box, wire 
gauze, sheet metal, or wood may be fastened to the oscillating shaft, which 
shall form one side or bottom, or part of one side or bottom, of the box 
into which the said cotton is placed to be operated upon. 





Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, je. 
366. J. Davin, Vernon-place, Bloomsbury-square, 
machines.” —Dated 12th February, 1804. 

In this thrashing machine, whatever the irregularity in the feeding of 
the straw into the concave or drum, it is always equally thrashed at all 
parte. The principal feature of the improvements consist in making the 
arms of the | eaters flexible, so as to permit of their adapting themselves to 
the requirements of the work of themseives, without requiring any atten- 
tion on the part of the attendant. — Not proceeded with. 

874. W. Soutuam, Upper Sydenham, ** Apparatus for drying grain.” —Dated 
12th February, 1864. 

This invention relates toa novel arrangement of apparatus for heati 
moist grain for the purpose of drying the same, or for preparing it for acidi- 
fying. This effect is produc d by causing the grain to circulate in an 
annular chamber, composed of an outer and inner cylinder, heated by pre- 
ference by steam heat. The central cylinder rotates slowly, and projections 
are formed on its periphery, as also on the periphery of the fixed cylinder, 
for the purpose of distribuung the grain contained in the chamber, The 
grain is supplied thereto from a hopper, and after circulating in the 
chamber, it finds its exit in a heated state near the bottom of the 
chamber. A steam boiler communicates with the inner and outer cylinder 
and supplies steam thereto. ‘The heat may be obtained from any convenient 
source, The apparatus wi!l in general be portable, and for convenience it 
may be mounted on travelling wheels.—Not proceeded with. 

392. W. Heneman, Woburn, Bedford, ‘* Apparatus used for’ cultivating 
tand."— Dated Lith February, 1804. ioe 

In sgricultural implements for tilling land, more especially those work- 
ing by steam, a number of instruments acting on the land are usually 
mounted in a framework, parts of which can be raised, for lifting the in- 
struments from or lowering them into the ground, and are usually im duphi- 
cate rets, the one set for acting ina contrary direction to that of the other ; 
and this invention relates to the apparatus for lifting and sustaining the 
implements from the ground. For this purpose the inventor employs a 
wheel and pinion to actuate a barrel or shaft (one for each set of imple- 
ments), on which the chain or connection lifting the plough frame is 
wound. In this chain barrel is mounted a disc or drum, on the peripliery 
of which a strap encircling it exerts a sufficient amount of friction to sus- 
tain the chain barrel with the weight of the implement in any position. 
The disc or drum is mounted loosely on the axis, and there is adjoining it a 
ratchet wheel fixed to the axis ; a pawl, mounted on the disc, takes into 
this ratchet, which carries the dise with it when turned in the one direc- 
tion, and causes it to slip in the brake strap. This it does when lowering 
the implement ; while, on the other hand, when raising the implement, the 
ratchet tecth traverse past, and so obviate any friction of the brake sur- 
faces, which remain stationary during this time, Thus it is simj ly neccs- 
sary toturn the winch handle, by which the toothed gearing is actuated, in 
the one direction or the other, the implements remaining stationary at any 
point without fixing. The strap of the brake is applied with a spring and 
screw benring in it, so that it may be tightened at pleasure in case of wear. 
—Not proceeded with. 

313, R. Hornsny, J. Bonnat, and W. AstaurRy, Granthan, ‘* Agricultural 
implements,”—Dated \7th February, 1864. 

In constructing steam ploughs the patentees employ a frame mounted 
on wheels, with steering apparatus applied thereto, ana carrying two, three, 
or more sets of shares, mould boards, and coulters ; so far there 1s no novelty 
in the arrangement. They, however, according to the present invention, 
mount on the frame of such an implement a drum to wind up the slack of 
a light rope, which is employed to connect together two ploughs, which, 
according to the system of working they adopt, are used simultaneously. 
This system is as follows:—The hauling engine traverses along one head 
land, and a light pulley carriage along the other; the ploughing is always 
done while the ploughs are travelling towards the engine; one plough 
starts from the further head and is hauled by the engine for half the 
distance across the fleld; it then goes out of work, and another plough, 
which here meets the first, commences to work, and continues in action 
until it comes up to the engine. The light rope connecting the two ploughs 
passes around the pulley of the pulley carriage, +o that always, while one 
plough is in action, it is drawing the other back to its starting point. The 
drum which the patentees employ to take up the slack of the light rope 
may be mounted on a separate carriage in place of on the implement, but 
this arrangement is not so conveni: nt as to mount the drum on the imple- 
ment. The invention cannot be fully described without reference to the 
drawings. 

420. R. C., R. J., and J. E. Ransome, Ipswich, “* Manufacture of beams, 
mould boards, and shares of ploughs.”— Dated \8th February, 1864, 

This invention consists, First, in the manufacture of the beans of ploughs 
of malleable cast iron by casting them of tne desired forms a xd sections, 
and then converting them by the process of cementation. It is preferred 
that a plough beam should be hollow, and of a rectangular transverse 
section, but such form is not essential, as other transverse section may be 
employed, and some parts of a beam may be of different transverse sections, 
and of different thicknesses ef metal than other parts. If desirec, different 
degrees of hardness may be obtained at any particular parts of a beam, at the 
same time that the malleability of other parts is retained. These advantages 
cannot be obtained when making beams of ordinary cast iron, por can such 
advantages be obtained except at great cost when using sheet iron or sheet 
steel. Secondly, the invention consists in the manufacture of the mould 
boards of ploughs of malleable cast iron by casting them of the desired 
forms and then converting them by the process of cementation. When 
desired, different parts of such mould boards may be made of different 
hardness by heating some part or parts, and quenching the same, by prefer- 
ence in sea water. By thus casting mould boards of malleable cast iron, 
the thickness of the different parts may with facility be varied. 
Thirdly, the invention consists in the manufacture of the shares 
for ploughs of malleable cast iron, by casting shares of the desired 
forms and afterwards converting them by the process of cementation. The 
cutting edges of such shares are heated and quenched «(by preference in sea 
water , by which means the boxes or sockets, or hinder parts are retained 
malleable, while the cutting parts are rendered very hard. In some cases 
plough sharcs have separate cutting edges, in which cases the boxes or 
sockets or hinder parts, are manufactured of malleable cast iron as above 
stated, and any suitable separate cutting edges are used therewith. 





London, ** Thrashing 














Crass 6,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warnung, Ventilating, §e. 
376. W. Rivpix, Marbey-place, South Lambeth, “ Fire proof buildings." — 


Dated 12th February, 1864. 
In performing this inventicn the patentee constructs the main iron doors 


of warehouses so that, in the event of a fire taking place on one of the floors, 
any or all of the main doors, through which goods are loaded and unloaded, 
and other doors which separate one part of a warehouse from another, can 
be closed from the exterior of the building. For this purpose he uses a 
shaft extending up the outside of a building, or otherwise, capable of being 
acted on from the exterior of a building, in gear with cross shafts communi- 
cating with drums or cylinders, on which chains attached to the doors will 
roll and wind up, 80 as to close the doors on the shaft (or it may be shafts) 
being putin motion. He constructs the windows also with shutters (and, 
by preference, outside shutters) which normally may serve as daylight 
reflectors to aid in reflecting light into the floors of the warehouses, but 
which, in case of fire, can be drawn up or closed over the windows by means 
of drums and chains, or other mechanism, in connection with an outside 
shaft or shafts, which can be put in motion from the outside of the build- 
ing. 

427. J. W. Brown, New York, US., ‘ Exclwling dust, wind, and moisture | 

from windows, doors, &c.”—Dated 18th February, 1864. 

In performing this invention the inventor makes use of a strip or strips 
of india-rubber, felt, or other elastic material, confined against the part of 
the door or window by means of nails or screws, and a strip of metal, 
wood, or similar material. The yielding edge of such elastic material 
projects sufficiently to be slightly compressed by the surface with which it 
comes in contact. These strips of material cover up the crack or opening 
between any parts of a building, such as between the door and door-jamb 
or case, between the sash and the window frame, between the two sashes, 
between the door and sill, or in any other place where it is desired to 
exclude wind, dust, or moisture. The strip of elastic material is thus 
applied in the angle formed at the junction of a stationary and moving 
part, and closes any opening that might admit wind, moisture, or dust.— 
Not proceeded with. 

395. C. W. Futter, Ironmonger-lane, London, ‘Rendering doors and windows 
water-tight.”— Dated 16th February, 1864. 

The patentee claims the employment of a rib or bead of elastic india- 
rubber, chemically united to a harder surface, whether of vulcanite or 
brass, 








Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, lm- 
plements of War or for Defence, Gun Carriages, §c. 
397. R. St. L. Piaot, Charles-street, Berkeley-square, London, “ Breech and 
muzzle-loading cannon, guns, de.”"—Dated loth February, 1864. 

To appiy this principle of breech-loading the cannou or gun is to be 
bored clean through, and part of the bore at the breech end is made some- 
what larger than the other part of the bore, to receive a solid screw } a 
with hanule, At the side of the cannon or gun at the breech end anda 








little in the rear of the vent, is a hole or slot, inclining inwards to the bore 
or screw hole, and large enough to receive the charge. The vent is pierced | 
in the cannon the usual way. The solid screw plug, with handle, is made 
of wrought iron or other metal, and consists of a solid screw plug, with 
handle, to work it all in one piece. The solid screw plug is made 
somewhat larger than the bore of the gun, and is of easy working threads, 
to correspond with the screw grooves in the part of the breech of a cannon | 
or gun made to receive it. The top or end of the solid screw plug is | 
wedge-shaped, and somewhat longer than the bore of the canuon or gun, 
which, at the breech end, is made to receive it. The side of this top or | 
end of the screw plug is to be covered with oiled felt, to cause it to fit 
tightly, and prevent any escapement. The screw plug is prevented from | 
being withdrawn too far out by means of a stop, which may consist of a | 
chain, affixed, at the one end, to a loose collar around the neck of the solid 
screw plug, and at the other end by a hook, ea-ily fastened and unfastened 
to the gun, or by any other description of stop applicable thereto. The | 
mode of rifling cannon and other guns consists of several semicircular | 
grooves, gradually becoming larger from the muzzle towards the breech | 
| end, and ending gradually in the breech. The projectiles to be employed 
with this breech-loading cannon, either rifled or smooth bore, may be of 
any known description or size. The improved shell consists of an outer 
case of cast iron, pierced with holes for rivets or plugs of a length equal to 
the thickness of the shell. ‘The shell being heated the rivets or plugs are 
| inserted cold ; when the shell cools the rivets or plugs will be tightly held 
until the shell is exploded. The rivets or plugs may be inserted in any 
other convenient way. The shell, except when the fuze is inserted, is 
packed with diamond-shaped segments of cast iron, which, on the explo- 
sion of the shell, will be dispersed on every side. The fuze will be inserted 
in the usual way.—Not proceeded with. 
400. J. Aistuorrk, Roman-rocd, Old Ford, “ Construction of ordnance and 
Sfire-arms.”—Dated 17th February, 1864. 

In carrying out this invention the inventor proposes to make the bore of 
the gun of a polygonal form or section, with such a number of sides as to 
approach nearly to a circie, the alternate sides of the polygon being left 
equal, and those between them being slightly grooved along each angle, so 
as to leave a narrow side between the two grooves, which should be cut, not 
with sharp edges, but, with curved or segmental indentations, so as not to 
cut or tear the lead of the projectiles used. The projectiles are of course 
formed for large guns or ordnance to suit or fit the form of the improved 
rifling, although in rifles, whether muzzle or breech loaders, made with this 
polygonal bore, the common Enfield rifle bullet may be used. In large 
guns iron projectiles coated with lead, tin, or other soft metal or alloy, may 
be used. The cross section of a projectile suited to this improved form of 
rifling will show a polygon of unequal sides alternately, the extra width of 
the larger sides causing the small sides of the polygon to appear slightly 
recessed, and the edges of the wider sides to project and take the grooves of 
the rifling. These edges are gradually e town to the small sides so as 
to present acurved or arched form of ridge. —Not proceeded with. 

411, C. P. Cours, Southsea, * Apparatus to be employed im fastenings for 
armour plates on ships, de.”""—Dated 17th February, 1861. 

This new apparatus is a conical washer, which is inserted with the taper 
end foremost over the threaded end of the bolt, and is screwed up by the 
nut. In some cases the inventor makes the washer and nut in one piece.— 
Not proceeded with. 








i= 





— 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


375. F. W. Burton, New North-road, London, “ An improred article of 
Surniture.”— Dated 12th February, 1st. ; 
This improved article of furniture is generally of a quadrangular or 
oblong form, with the front thereof capable of opening outwards upon 
hinges which are at or near the bottom of it, so that the whole or part of 
such front may incline forward and disclose a recess the entire height or 
width, if desirable, titted as a portfolio or portfolios to contain drawings 
sheets of paper, or other matters. This movable front, in some cases, is 
constructed so that a flap or shelf may be hinged to it some distance from 
the floor, capable of inclining forward at the top, so as to receive an easel 
drawn from the body of the piece of furniture, and such flap or shelf may 
be secured at any devired angle as far as the right angie ; or the flap and 
front may be brought forward together. The portfolio and easel are, in 
some cases, made separate from and independent of the piece of furniture 
which they are attached, ani they are capable of being fastened by suitable 
means to other articles of furniture, such as devonports, chests «f drawers, 
tables, or similar articles of furniture; or they may be made in conjunction 
with such articles. The improved furniture may include a de-k, drawers, 
work drawer, Canterbury cupb ard, or other similar convenience on the 
ends or opposite side to that to which such portfolio or portfolios are applied. 
Sconces may be applied when cesired. Above the portfolio and ease! the 
patentee applies a sliding piece for covering them, which may be slid 
away into a recess beyond formed for it ; or this sliding piece, instead of 
sliding, may simply be hinged. At the top of the article of furniture a 
colour box may be applied, with the colour slide to pull out froia the end, 
and at the upper part of the furniture there is an eye to receive the leg 
of the easel, 








Ciass 8.—CHEMICAL. 


| 
| 
| Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lightiag Materials, Preparation and Preservation of Food, 





Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. : 
358. G. Daviss, Serle-strect, Lincola’s inn-fields, London, “ Manufacture of 
| sulphuric acid.”—A communication,—Deted Lith February, 1864 
| This invention consists in concentrating sulphuric acid by submitting it 
to the action of steam-heated leaden worms in leaden pans; also by intro- 
| ducing the acid to a still containing a steam-heated leaden worm, thereby 
effecting a great saving in the ex, ense of maufacturing Unis important article 
} of commerce,—Not procerded with 
360. J. H. Jounson, Lincoln’s-inn- 
phosphates to beemploud in the masing of bread, &e."—A communication. 
— Dated lth February, 1864. 

In preparing this super-phosphate the following ingredients and propor- 
tions are employed :—To 10,0:0ib, of water are addid 1,000 !b of oil of 
vitriol ; to this mixture are udded, with cons'ant stirring, 1,400 lb. of burned 
| bones, and a brisk agitation is maintained for from sixteen to eighteen hours, 
when the whole is drawn into a suitable leach or vessel and thorougily lixi- 

viated. The result is the production of a liquid super-phosphate of lime 
| from which seven-ninths of the original phosphate of !ime have been with- 















elds, London, ** Manufacture of super 


drawn, and which is free from phosphoric acid, and comparatively free from 
gypsum, 








361. A. and E. M. Denny, Waterford, ‘‘ Manufacture of bacon.”—Dated 
11th February, |864. 

The patentce claims, First, causing the cooling liquid to circulate through 
pipes at a very low temperature, to the action of which the bacon under 
treatment is subjected substantially as described. Secondly, the construction 
and arrangement of houses for manufacturing or curing of bacon substan- 
tially in manner described and illustrated in the drawings. 


372. W. Drage, Sheffield, “* Manufacture of iron.”—Dated 12th February, 
18 


The patentee claims the application to the mass of iron in course of manu- 
facture in the puddling furnace of a liquid composed of the ingredients 
mixed in or abou: the following proportions, viz With every six gallons 
of water there is mixed one quart of bullock’s blood, six pounds of ground or 
pulverised charcoal, and halt a pound of a sulphate of bar) ta in a ground or 
pulverised state. 

387. P. A. L. DE FoNTAINEMOREAU, Pavis, ‘‘ Improvements in the manufac- 
ture of methylic ether, and its application to the production of artijicial 
we "—A communication.— Dated lith February, 1864. . 

The patentee claims, First, the manufacture on a commerc le of 
methylic ether, collected first in a gaseous state, ina mixture of sulphuric 
acid and sulpho-methylic acid, and afterwards separated therefrom by wa 
or heat, as described. Secondly, obtaining the same result as hereinbefore 
claimed by replacing the mixture of acids by alcohol, and substituting for 
water as a separator any other suitable liquid, as described. Thirdly, the 
production of artificial ice by the evaporisation of such mcthylic ether, and 
collected in the said acids or alcohol, and aft: rwards separated therefrom 
by means similar to those employed in the manufacture of ether as de- 
scribed. 

393. S. Danny, Leadenhall street, London, “ Manufacture of dough and 
bread.” — Dated ith February, 1364. 

Dough and bread are now commonly manufactured by mixing flour in a 
close vessel, with water containing carbo acid gas under pre-sure; and 
at present, when the mixing is complete. the dough is jet out of the mix ug 
vessel into the air. In consequence of this sudden removal of the pressure, 
the dough expands very rapidiy, and, consequently, not so regularly as it 
would do were the expansion more gradual. ecording to this inven- 
tion, in place of drawing off into open vessels as heretofo inventor 
draws it off into a closed vessel, in which, by forcing in or gas, the 
pressure has previously been raised, so as to be as high «#s that in tne mix- 
ing vessel, and then, by opening a small orifice or passage, the air o 
allowed to escape from the receiving vessel #s yradually as is red, and 
by this means a slow and more reguiar rising of the dough is obtainec He 
also, according to this invention, in place of Wrighing out the expanded 
dough into loaves, as is now usual, measures it out into loaves betore it is 
allowed to expand, and while still under pressure.— Not proceeded wrth. 
408. H. NewMane, Shrewsbury, “ Medicinal pill for diseases of the liver."— 

Dated \ith February, 1864. 

This invention consists in employing for the above-named purpose the 
root of the plants sanguinaria and podophyllum dried, so that they may be 
ground and reduced to a powder. The patentee take about equal qu untities 
of each of these, and a sufficient quantity of extract of taraxaci to form the 
whole into a suitable mass, from which he forms the pills, apportioning the 
ize or dose according to the age or habit of the patient. The proportions 

ch he thinks will be found most efficient in use, are—Podophylium, 3 oz. ; 
sanguinaria, 3 oz. ; extract taraxaci, 
414. H. Y. D. Scort, Chatham, Kent, ** Manufacture 

February, «864. 
The patentee claims the method described of obtaining : 
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of cement.”"—Dated 17th 


hydrous com- 


} pound of quick ijime and sulphate of lime. 


Crass 9.—ELECTRICITY.—Nonz. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 
321. H. A. Furtcuer, Millgrove, near Whitehaven, “‘ Locomotive engines 
and tenders.”—Dated 6th February, 1864. ‘ 

This invention consists in working the valve gearing of locomotive 
engines from an axle of the engine other then the vriving axle, the valve 
gearing being cither a modification of any of the forms usually adopted, or 
arranged and constructed in any other suitable manner. It is also pro- 
posed in locomotive engines to place the driving axle of the engine under 
the fire-box. In form the frames of locomotive engines, tenders, rail- 
way carriages, or Wagous, according to this invention, it is proposed to con- 
struct them each of two or more bars or plates of metal, placed a little 
distance apart, and secured in that position by the twin plates and the 
other attachments. It is further proposed so to constract locomotive 
engines and t nders, and to combine the same together in such a manner 
that the engine shall carry the fuel, and the tender tne water, or vice versa, 
or either of them shall carry only a portion of the water or fuel, or both, 
and the other the rewainder. In using or working locomotive engines of 
the kind kuown as tank engines, it is proposed to unite or combine together 
two such engines, se that both shall be under the contro! of one driver, and 
shall, in fact, be worked as one engine. 

326. T. Snowpon, Stockton-on-Tees, *‘ Steam engine cylinders.”—Dated 8th 
February, 1864. 

This invention relates to steam and blowing engines, and has for its 
object improvements in the cylinders, cylinder lids, aid cylinder connec- 
tions, The improvements consist, First, in making the cylinder cover in 
the form of an inverted dish, the recess of which (from the flange of the 
cylinder where the ordinary flat covers are usually bolted on) is of a 
depth equal to the thickness of the piston, and into which the piston 
works when at the end of the stroke, so that, when it is necesary to 
examine the piston by placing the engine on the centre or end of the 
stroke and then removing the cover, the piston packing ring or rings 
are out of the cylinder, and can be examined or removed, repaired, or re- 
placea, without detaching the piston rod from the crosshead. Secondly, 
in forming the steam and other ports of the said lids, and in fitting an 


improved slide or equilibrium valve upon the port connection, by which 









































arrangement and improved valve all the advantages of t) inary flat 

side are obtained, viz., jarge areas of steam and exhaust ports i, at the 

same time, the rubbing surface on the face of the valve is greatly dimi- 

nished, and, in addition to which, the pressure in the back of the slide is 

considerably relieved, if not entirely obviated, by a loose jacket. Thirdly 
’ 





the invention consists in an improved air and steam superheating and att 
spheric cylinder or surface condensing cylinder. ‘This cylinder is titted with 
a number of tubes, the united areas of which ought to be equal to the out- 
let passages from the blowing cylinder, to which it is proposed one end of 
the said cylinder shall be attached ; the other end is to be fixed to the air 
main or tube, and thus the whole of te air dise »arged froin the blowing 
eylinder will pass through the tubes in the condensiug cylinder, while the 
exhaust steam (in whole or in part from one or beth of the steam: cylinders), 
being discharged into the body of the condenser, will be brougiit in contact 
with the surface of the tubes (which said suiface should be equal to the 
heating surface of the boilers used), and will 'e condensed by the refrige 
ratiug action caused by the passage uf the air from the blo cylinder to 
the air main or tube before mentioned. <A supply of pure water will, at 
the same time, thus be obtained for the use of the | the same 
time, the temperature of the air from the blowing cylinder will be con- 
siderably increased previously to its entering the hot-air stov The con- 
densed water, and any gases ari-ing therefrom, may be extracted from the 
condensing cylinder by an air pump attached to the engine. Fourthly, 
the invention consists in placing a steam cylinder on each side of the air 
or blowing cylinder. 

345. J. H. Jounson, Lincoln’s-inn sields, London, “ Motive 

A communicition.— Dated 9th February, 136A. 

This invention relates to that ciass of motive power cn 
worked by cou:pressed air in lieu of steam, the object of present im- 
provements being economy of fuel. According to this invention it is pro- 
posed to work a piston or pistons ina cylinder or cylinders by means of 
compressed air expanded by heat before entering the valve box, and te em- 
ploy a portion of the power so obtained in forcing fresh air into the main 
receiver or compressed a'r vessel. 

347. A. V. Newton, Chancery-lane, Lond. ** Securing ti 
sheets of steam boile condensers, and other similar ap, 
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nicer engines.”"— 
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February, 1864. 
nis so toapply th 
vjiler, condenser, or other 
their easy removal when necessary to repair or 
screwed into tapped r holes in the two t 
tube sheet being larger than those of the other, a1 
of the tubes are enlarge: to fill the larger ho’es by 1 
which fit on to the tubes, and into the latter holes, 
ment of the tubes by the application of interna 
thimbles that the first part of the invention co 
the invention relates to the tapping of the tema! rew 
of the tube sheets. Its object is to provide for ta} 
two opposite holes in two corresponding tube sh 
the threads in the ssid holes shall be true toa ¢ 
a tap with two heeds is provided, one or both of wi 
lengthwise of shait of the tap, to bring them at é 
apart. The shaft of the tap is provided at its extremities 
flattened faces for the reception of two wrenches, which 
or near each head outside of the two tube sheets, in order th:t pping 
of the two holes simultaneously, the shaft may not be shaft to torsion. 
—Not proceeded with. 
348. A. V. NEWTON, Chancery-lane, Lon 
power A communication.— Dated { 
This invention consists in the application of two 
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or secured to arms which project fem an = on eusillating oune, with a ‘variable 
fulcrum, in combination with a rolling or movable weight which moves on 
inclines, and is made to bear alternately on the oscillating frame in 
such a manner that, by the aid of the variable fulcrum and 
movable weight, the oscillating motion of the frame and two main 
weights is facilitated, and a power is obtained capable of imparting 
motion to a hoisting apparatus, or to any other desirable machine 
or mechanism. The invention consists, further, in the employment 
of automatically rising and falling guide-ways in combination with the 
oscillating frame, movable or rolling weight, and with a stationary frame, in 
such a manner that, by the action of the guide-ways, the movable weight 
is made to bear alternately on the oscillating frame, and this again on the 
stationary frame, and thereby the motion of the said oscillating frame is 
facilitated. The invention consists, further, in a dog hinged to the rod or 
pitman, which transmits the motion of the oscillating frame to the working 
machine, the said dog being provided with two studs in combination with a 
cam furnished with two or more cavities corresponding in position to the 
studs of the dog, and secured to the end of the shaft to which the motion is 
to be transmitted, and with a spring acting on the dog in such a manner 
that, whenever the pitman arives at one of the dead centres, the position 
of the dog in relation to the cam is changed by the action of the spring, 
and the dead centre is avoided in the simplest and most effective mauner. 
The invention consists, Finally, in combining thespring and the hinged dog 
with a rocker arm, and with a lever catching on eccentric wrist pins project 
ing from a disc secured to the shaft to be driven on opposite sides from its 
centre, in such a manner that, by a simple change in the position of the 
said lever from one pin to the other, the motion of the said shaft can be 
reversed without changing the motion of the oscillating frame. 
$54. W. Hawrtuorn, Nevwcastle-upon-Tyne, —— for pipes, 
hollow vessels.” — Dated 10th Ferruary, 1864. 

This invention relates to a peculiar self- lien or self-tightening joint, 
for closing the ends of pipes or tubes, or the mouths of hollow vessels 
during the operation of testing the same under high pressure, whether such 
pressure be obtained from steam, air, zases, or liquids, and is also applicable 
in ail cases where a perfectly tight joint is required unc “a rvery hi 
sures. According to this invention it is proposed to employ a met I eap or 
socket, which is fitted on to the ends of the tube or vessel, the hollow in 
the cap or socket being so formed that a flush joint will be ovtained 
inside between the tube or vessel and the cap or socket. This joint is 
rendered perfectly tight and self-closing, when internal pressure is applied, 
by having a collar, ring, washer, or ferrule of india-rubber, gutta-percha, 
leather, or other s ble elastic or flexible material, placed inside the cap 
or socket, and extended some distance inside the tube or vessel, so as to 
completely cover the junction between the eud of the tube or vessel ond 
the cap or socket, and be pressed firmly against the joint whcn pressure is 
ay internally, so that the greater the pressure the tighter will! be the 
joint 


355. T. V. Ler, 


tubes, and 








uh pres- 











Bank Chambers, Lothbury, 
cooking, &e.”"— Dated Vth February, 184 

In carrying out this invention the inventor constracts a kiln or retort of 
cast iron ‘pli ates, which, when put together, jorm a square or circular steam- 
tight chamber. ‘The plates are cast with pipes i male and 
female sockets to correspond cast upon them when jointed 
together, the interior surface of the kiln or retort is surrounded with a 
x0ntinuous pipe, which, being perforated with small holes, emits the hydro- 
saloric, which operates upon the woed coal with intense heat and 
electric rapidity, producing coke from the « and charcoal from the wood 
in three hours, the quality of which is greatly superior to that nade of 
fire heat, with thirty per cent., on tiie whole, produce being saved, instead 
of, as by every known method, dissi ipatec The kilns or retorts (there may 
be any number} are placed vertically, and charged at the top; when the 
coking or charring is completed, the bottom end, which runs on a slide, is 
drawn, and the coke or charcoal falls into or upon a cart placed for its 
reception, and the operation is repeated, a jet of simple steam having been 
first introduced, to extinguish the latent heat of the coke or charcoal 
before the admission of the charcoal. A blow-off pipe carries away the 
sulphur from the coal during the process; and at the bottom of a kiln or 
retort is a pipe, which conveys the two to a receptacle outside, whence it 
is conveyed to the distillingechamber, and creosote is produced therefrom. 
The same arrangements, with some slight modifications, may be employed 
for making wood charcoal, and collecting the pyroligneous acid resulting 
from the operation.—Not proceeded with 





























856. R. Smitu, Heywood, Lancashire, ‘‘ Forging or shaping cranks on bars of 


metal.’’—Dated 11th February, 1864. 

This machinery or apparatus consists of a foundation plate or block, with 
a central projection of the shape of the internal portion ef the crank, the 
block being jointed to a fulcrum stud or studs. The apparatus is placed 
under a steam hammer or screw press, or other mechanisin, for giving the 
requisite blow or pressure. The heated bar, on which a crank is to be 
formed, is placed on the central projection of the foundation plate, and the 
two swivel blocks are brought gradually down by blows of the hammer, 
or other pressure employed, thus bringing the straight bar to the shape of 
the crank required. The fulcrum stud is held, “hile the pressure is being 
applied, by side catches, to relieve it from the strain, and a bridle may be 
applied on the outside of the crank, to give it the desired shape ; the 
details may be otherwise modified. When a second crank is being formed 
on the bar, as is requisite in forging the crank shafts of looms, the distance 
between the two cranks is determined by an adjustable gauge, ayainst 
which the outside of the crank is set when the shatt is ‘aid in the block, to 
form the second crank. When both cranks are formed the shaft is laid on 
a face plate of the usual construction, and secured by wedges acting on 
movable plates, to bring both cranks in line. 

359. J. H. Jounson, Lincoln’ s-inn, fields, London, ‘Apparatus for measuring, 
raising, and forcing liquids.”—A coommunication.—Dated 11th February, 
1864. 

The patentee claims, First, the general construction, arrangement, and 
combination of machinery or apparatus for measuring, raising, and forcing 
liquids substantially as described. Secondly, the combination of a series of 
revolving cylinders and rectilinear reciprocating pistons with a liquid dis- 
tributor and a rotating disc, such dise being placed at an angle to the axis 
of revolution of the cylinders, substantially in the manner and for the 
purposes described. Thirdly, the peculiar construction and arrangement 
of liquid distributor, and its application and use for measuring, raising, or 
forcing of liquids. 

362. J. Keats, and W. CLARK, Somerset, *‘ Manufacture of boots and 
shoes.”’—Dated 11th February, 1864 

Heretofore it has been proposed to form the soles of boots and shoes by 
pressing leather into moulds, and after the leather has been so pressed, the 
sides of the sole have been finished by paring and rasping to bring them to 
the requisite bevel. In some case-, also, the le: ithe r has been pressed 
between two plates of the requisite form, and while so pressed between the 
plates tue edges of the leather have, by a knife, been cut to the requisite 
bevel, the outer face of the sole being required to be larger than the face of 
the sole that is towards the upper. Now, according to this invention, the 
inventors make the sides of the mould inclined in th e manner required for 
giving the requisite bevel to the edges of the | er while in the mould. 
The sides of the mould are made by forming a slot or hole of the requisite 
form for asole through a plate of metal; the bottom of this plate enters 
into and fits a recess in the lower die, the upper surface of the lower die is 
formed, as has before been the case, to the requisite shape for moulding the 
bottom of the sole, and the lower surface of the plunger or upper uie is 
formed to the requisite shape for the upper surface ofthe sole. The sides of 
the plunger are formed so that it may pass down freely through a hole or slot 
in the wer that forms the side of the mould.—Not proceeded with. 


363. P. Dé FONTAINEMOREAU, South-street, Finsbury, ‘* Photographic 
lewd a ”._ A communication.—Dated Lith "Febr ucry, 1864. 

This invention consists in the construction of cameras for magnifying, in 
which the solar rays are received direct on the condenser without the use of 
a reflector. In consequence of this disposition the solar chamber is made to 
follow all the movements of the sun (either alone with the heliostat and a 
wheel v work, or by using the hand to put in motion the circular and swing 

placed on a pivot stand), and by adapting to one of the extremities 
L mes obscura a cone, serving to receive an enlarged image from 
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asma tive placed at the other extremity of the camera, the said ex 

tremity being provided with an object ive and condenser, and — camera 

being mounted on 2 pivot stand allowing the sun’s rays to be perpen- 

dicularly received in the axis of the camera during the operation. 

364. J. Suack, Manchester, *‘ Fi ters a filtering media for filtering marine 
and other water or condensed steam. Saar d 11th February, 1864 


The First part of this invention relates to the formation of filtcr tanks or 
vessels, which the inventor proposes to construct of metal, iron, galvanised 
or otherwise, glass, slate, ston thenware, or other mat alone, or 
to form the inner cases | hereot in consblention with wood for the outer part 
Without restricting himself to form the inventor prefers to make these 
out: r cases, or the tanks, of a rectaugular she ape, and the sides and bott m 
entire, with a division across the same, extending frum the top to within a 
short distance of the bottom. One side of this division he fits into the 
fil:ering media, while the other forms the pure water chamber, the who 
being closed at the top with a loose or fixed cover. The filtering compo-i- 
tion consists of ground glass, coarse sand, or gravel, or very finely broken or 
powdered stone, fine or silver sand, furnac e coke, and vegetable or anima! 
charcoal, which he arranges in layers in the following order :—He first fixes 
ins.de the tank in the filter compartment, a little distance from the bottom, 





crial 

















& periorated plate, upon which he places a thin lamina of coarse gravel, 
sani, or ground glass; over this a layer of fine sand, well washed and 
beatin down, then a thickness of furnace coke ground very fine, also 


beaten down, until it becomes tolerably solid; he next puts in a Jayer of 
fine vegetal le or animal charcoal we!l beaten down. 
another layer of the finely ground furnace coke beaten down again ; on the 
top of this he places a layer of gravel, coarse sand, or ground glass, and to 
bind and krep the filtering strata compactly together he puts over all 





Over this he places | 





London, *‘ Kilns or retorts for | 











another finely perforated plate, which he secures by 
Marine or other water may be admitted at the top or bottom of the filter, 
when it will percolate through the filtering media, and can be drawn off by 
a tap, or conveyed from an overflow to tanks or reservoirs to receive it 
The Second part of the invention relates to the application of the said 
filters or filtering media to or in marine engine and other condensers, and 
consists in causing the water or condensed steam to pass through the same 
for its purification, either before or after it has been used in the boilers for 
steam engines or other purposes.—Not proceeded with. 


367. J. W. WerrveretL, Highgate, “ Pulleys and riggers."—Dated 12th 
vary, 1864 

This invention has reference to improvements in pulleys and riggers by 
which motion is communicated by a band or strap from one shaft or axis 
to another, where the said axes are not parallel, and also from one axis or 
shaft to another in which the said axes are parallel, but on which the 
pulleys are not opposite each other ; and, also, in like applications to shafts 
which are not parallel, and on which the pulleys are not opposite each other. 
The improvements consist, First, in constructing pulleys and riggers of 
three rings, turned so that one fits loosely within the other; these rings are 
pivotted or gimbal ed, the one within the other in a similar manner to the 
rings in the mariner’s compass, but separated a little by means of washers 
at the pivots, so that they can move on the pivots with littie or no friction. 
The centre piece is keyed on the shaft in the ordinary way, and the outside 
ring is either plain or grooved, like the ordinary strap or band pulley, 
while the middle ring serves to connect the two, and forms part of the 
gimbals oruniversal joint. A guide or movable fork embraces the outside 
ring of the pulley, which guide the inventor suspends from a ball and 
in which it can be turned, moving with it the pulley ring 
which it holds any required angle to By shaft, but at the same 
time allows the ring to revolve freely between the prongs with 
as little friction as possible. The suspending ball and socket of the 
fork guide moves with sufficient friction to keep the pulley in 
position when adjusted, Paraticl bars can, if required, be fixed above 
the pulley on which to move the guide fork with its ball and socket in the 
direction of the length of the shaft, which permits qf the position of th 
illey being shifted on the shaft. These bars support it above the pulley. 
vuide fork a handle is fixed at right angles to the exterior ting of 
y, Which is co venient for neantine the fork and pul'ey, and affurds 

leverage to overcome the friction of suspending ball and 





socket, 


ac 











its 


sufficient 
socket.— Not proceeded with. 


T. Wuiter, Leeds, ‘* Machinery for uniting the soles and uppers of boots, 
shoes, and similar coverings for the feet.””— Dated 12th February, 184. 
This invention has special reference to uniting the soles and uppers of 
boots, shoes, and other coverings for the feet by the method known 
rivetting. Its principal features are, First, the use of a continuous length 
or coil of wire (brass, or other suitable metal), portions of which are cut 
by special mechanism of the required ‘ength for rivets. Secondly, the use 
of a silent feed motion to propel or feed the wire at proper intervals, 
Thirdly, a combined guiding aud cutting ap; aratus by means of which one 
end of the continuous length or cut of wire is held fast while being forced 
into the sole, and afterwards cut off square or poi , and rivetted 
Fourthly, the application of the silent feed motion for turning round the 
boot, shoe, or other similar covering for the feet to receive successive rivets. 
And, Lastly, the use of an adjustable nicker for forming a groove or race 
on the sole in the line where the rivets are required, the frame and last 
carrying such sole being actuated by suitable bevelled and pinion wheels, 

J. Hicks, Latton-garden, London, ** Barometers.”"— Dated 12th Feb 
ruary, iSs64. 

This invention consists in constructing an open scale barometer by the 
employment of an atsoiute standard scale reading from the centre, with 
adjusts verniers at each end of a column of mercury. The bore of the 
tube containing the mercury is of two different diameters, the larger being 
the bottom half.— Not proceeded with. 
379. J. ReprorD, Radcliffe, Lancashire, 

1864. 

This invention consists in the use of one, two, or more levers supported 
on a fulcrum or pin about the centre of their length ; to one end of each of 
these levers a vertical piece is hinged, from which a stud projects at right 
angles; these projecting studs are placed at different heights on the 
vertical piece, and until they are brought into line or level they will not 
enter a slot formed in the bolt of the lock, and thus prevent the lock from 
being withdrawn. The opposite ends of these levers ‘are to be depressed to 
unequal depths to bring the said projections level, which is effected by 
means of a key and wards remaining stationary, depressing the levers, while 
a single upper ward is turned round to shoot the bolt, the lower wards 
being loose, and the upper one fast, and forming part of the key. A second 
part of the invention consisis in the use of a plate or shield attached 
beneath the bolt in such a manner that, when pressure is exerted on the 
bolt (in enceavouring to pick the lock), the bolt slides partly back, the plate 
also sliding and covering the keyhole, which prevents the entrance of any 
instrument or false keys. 

‘ck, New Weston-strect, Bermondsey, ** Combined water-closet and 
1,"— Dated 15th February, 1864. 

In carrying out this invention the inventor adopts various methods, the 
principal feature in each case being, however, that the seat of the com- 
bined water-closet and urinal is attached by a pivot, hinge, or joint, so con- 
structed and arranged by self-acting mechanical means that a person cannot 
approach it without finding the seat in a vertical position, the closet being 
then ready for use as a urinal, and if he requires to uve it as a seat, he can 
with ease close the lid or seat aud use it for that purpose.—Not proceeded 
with. 
389. 
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373. 





“ Locks.” —Dated 13th February, 





G. Boun, Victoria-street, Westminster, “ Cowls for chimneys and shafts.” 
— Dated 15th February, 1864. 
This invention cannot be described without reference to the drawings, 


390. H. W. Warp, Blackweir, Glamorganshire, “ Improvements in cylinders 


exposed to the direct action of fire, and employed wn the manufacture of 


artificeal fuel, and in heating and drying other substances.” — Dated 15th 
February, 1864. 

This invention consists in constructing the lower part of ‘he cylinders 
open over so much of the extent thereof as is liable to injury from the fire, 
in forming flanges round the opening, and in fixing in the opening one 
metal ; late or several separate metal plates. On any one or more of these 
plates becoming worn, it or they can be readily removed and replaced with- 
out the necessity for removing the cylinder. 


391. 





J. Huntineton, Queen's-road Works, 

Dated 15th February, 1864. 

The object of this invention is to provide an efficient means of supplying 
the wooden printing rollers used in printing paper hangings with detach- 
able spindles, the use of which affords a great economy of space in the 
stowage of the rollers when not in use, and also effects a considerable saving 
of outiay for spindles, 

383. W. Krutzscu, Scarborough-street, Goodman’s-felds, London, ** Ma- 
chines for punching, shearing, rivetting, stomping, and pressing, 
otherwise operating upon or working metals, &c.”— Dated 13th February, 
1864. 

This invention consists in a novel mechanical arrangement of parts for 
g¢ motion to the sliding portions of the tool or machine to which the 
ich, cutting, or other tool is attached. 
of § such machines—say, for instance, of a punching machine—is enclosed in 
a tube-like or other form of guide ; the top of the sliding block forms a 
bearing surface, in which one end ‘of a link is received ; the other extre- 
mity of this link works in a suitably-shaped recess, also fc rming a bearing 
surface for receiving the thrust or pressure while the tool is performing its 
work, This recess is formed in the head of the lever arm, which also 
receives the lower extremity of another link; the top of this latter link 
works in a recess or bearing surface formed in a steel die inserted in the 
top of the framing or standard of the machine, so that the thrust due to 
the motion of the lever arm is expended within the framing of the machine. 
A stud pin through the head of the lever arm works and slides up and 
down in a slot formed in each side of the framing of the machine. Short 
studs or pins are inserted into the links at each of their axes, the top stud 
of the upper link being inserted through the framing of the machine at 
each side, the stud or pin at the bottom of this link and that of the top of 
the lower link being inserted through the head of the lever arm, the bottom 
stud of the lower link being inserted into or connected with the sliding 
b.ock or tool holder ; the function of these short tubes being to keep the 
several parts in their respective places, and to lift or withdraw the sliding 
bluck or tool-holder after it has performed its work. For communicating 


Holloway, “* Printing rollers.”"— 


and 















motion and the necessary power to the lever, the inventor prefers to 
employ a screwei rod, one end of which is received in a bearing in the 
frame of the machine, and in which it is free to swivel, The opposite end 
of the rod is screwed, or the screw thereof may be at some other p of the 
rod, and the ikes into a nut in the lowerarm. The screwed rod 
may be turr by a wrench or other suitable mechanical means, +o that, 
upon being turne! in either direction, the lever arm is raised or depressed. 
— Not procee ‘ed with. 
586. A. Steinmetz, Leicester, “ Improvements in intensifying the light of 
ho tal gas burners, and furnishing the same uith globes.”"—Dated 





ith Febr uary, 1864 

sciaae of globes of the usual kind, which cannot be used for hor zontal 
burners, that is to say, when the flame is delivered horizontally, instead of 
being vertical or uprig!it, as usual, the patentee makes the globe entire at 











the bot'om, the opening and flange for fixing it being at the side, at right 

ngles with the usual opening at the top, the reby producing a shi dowless 
light. The burner to which the globe i- aiasied for producing this 
shadowless globe is the common jet fish-tail or bat’s-wing. But instead of 
fixing the jet vertically, as ususl, which is the most wasteful mode of 
using gas, he fixes it horizontally, furnishing the stem or support with an 
independent gallery, attached screw-wise, or sliding with a binding screw, 








to adjust the gallery to the proper distance from the mouth of the burner, 


bolts or cement, 








The sliding block or moving part | 


Instead of the usual screw to fasten the globe, which often causes break- 
age, he uses a curved flange and screw, the flange being movable on a 
pivot, so as always to remain horizontal while” the screw turns, and 
clasping the globe ‘securely without danger of breakage from tight screw- 
ing. The stem or support of the gallery and burner is elongated, so as to 
bring the flame below the centre of the globe, that is to say, at any 
distance from the centre compatible with safety to the globe, for the 
nearer the flame to the glass the better the light; and, to secure this 
result, the globe should also be made so as to get a larger part of it above 
the centre. A wire gauze is fixed to the stem or support of the burner 
filling the side opening of the globe, to regulate the current of air passing 
to the flame. 


394. - and J. ANDREWS, Penge, Surrey, “ Attaching buttons to garmente, 
"Dated 15th February, 1364. 

s.. ne this invention ‘the inventors take a button of metal, cloth, 
or other substance or material, without a shank, and having formed a hole 
through the centre of the same, proceed to pass throngh the said hole a 
piece ‘of metal, bent or doubled into the shape of the lotter T, the endy 
terminating at ‘the bottom of the upright portion of the letter, and thee 
proceed to attach the button thus arranged to any article by making a hold 
in the materia) of which the article is made, and then pass the aforesaid 
upright portion through the hole, and « ufterwards open and spread out in 
opposite directions the ends of the doubled piece of metal.—Not proceeded 
with, 

396. Hon. J. E Tucuet, Dorer, ‘ Apparatus for cleaning wind: 
16th February, 1864. 

This apparatus is so arranged as to facilitate the cleaning of the exterior 
of windows from the interior, by which all personal danger is avoided to 
those engaged in the operation. The apparatus consists of a long handle of 





nos.” —Dated 

















wood, or other material, to which is attached a tube or pipe, also a shore 
piece of steel or spring, the whole measuring about Sft. in length and 3in. 
in circumference. A cord from one side of the pipe directs the water 
towards the window as required, the other end of th pin e hs ing secured to 
®& pump of sufficient force to propel the water, A tr 1 receives the 
water as it flows from off the window, and is by means of | ap onduected 
back again into the bucket from where it was pumped, Not pr led with. 
399. F. C. P. HorrmMan, Wilmington square, London, Machin or crush- 
ing hard substances, Jor washing ores and minerals, ad for ve arating 
—_ and earthy matter from sulid substances.”—Dated ih February, 
SO 


These improvements in crushing machines consist in the use of two 8Cg- 
mental shaped beams, in the faces of which the patentee lets in ate el, or 


other hard metal, crushing biocks. Between these beans he ces a 
roller, and lets in similar blocks on two opposite faces thereof, te con- 
nects the roller, by jointed rods, to a crank, and communicates a rocking 
motion to the roller. Upon the wearing of any of the ecru _ ug biocks 
they can be removed, and other blocks may be sulstituted for m Or 
the patentee makes use of two rollers, or two segme:tal shap vd beams 


only. The improvements in machinery for washing ores and minerals, and 

for separating earth and earthy matter from solid substances, consist in 

hanging and arranging tables or troughs, such as are now in use, or others, 
and Over or through which a current of liquid is caused to fl w, toe arry 
away the earthy and other light matters. he patentee supports the 
tables, troughs, or receivers upon a frame or frames supported, at two or 
more points, upon eccentrics, or bearings ani supports eccentric to each 
other, so that rapid, tremulous, jogging, and vibrating motions may be 
communicated to them through eccentric or cam motions, or otherwise, 

The invention also consists in the construction of tables with endless 

belts, from which the material is cleared by washing. The invention also 

consists in the employment of circular tables, made to rotate as well as 
to jog or vibrate. Also in construe ting tables in the form of a spiral drum, 
and in the form of eccentrics ; also in the form of four tables placed round 

a centre; and in constructing complete machines, shown in the 

drawings, without reference to which the inveution cannot be fully de- 

scribed. 

401. J. and M. Deavin and J. H. Sutton, 
lating or swinging motion in swings, cradles, 
February, 1864. 

In performing this invention the patentee connects to meta! or wooden 
uprights—which carry at their lower ends the swing, cradle, or other like 
article—two cross beams, one on each upright, and at or ne ar the upper 
ends thereof, These cross beams extend both from the front and from 
the back of the uprights. The uprights are suspended in axes, and above 
these axes they fit pulleys. They connect cords at or to the fore ends of 
the cross beams, and other cords at or to the rear ends of the cro-s beams, 
carry them over the pulleys, and bring the free ends down within reach 
of the occupants of the swing. By pulling alternately upon these cords 
the occupants of the swing obtain the swinging motion. For cradles for 
infants, and others unabie to pull the cords, they apply clockwork, to obtain 
the swinging or pendulum motion. 

402. J. A. Lioyp, Little Bush-lane, London, “‘ Cases for packing.” —Dated 
17th February, 1864. 

This invention consists in using three or more discs of wood or metal 
placed edgewise, and when three only are used, one is placed at each end, 
and one in the middle of the case, the centre dise being pierced with a ce 
tain number of hoies to receive the necks of bottles, and the outer discs 
with holes to receive the bodies of the bottles, 





as 


Rotherhithe, *‘ Obtaining oscil- 
cots, "—Dated ith 


de, 








. J. WapswortH, Heaton Norris, Lancaster, ‘‘ Methods of softening or 
* dissolving bone, horn, hair, leather, curriers’ shavings, raw hide scrapa, 
wool, dc.”"—Dated \7th Februar. ‘y, 1864 
In performing this invention the inventor steeps or washes the matters 
to be softened or dissolved in human or animal urine, or urine and excre- 
ments combined, and then places the product in a closed vessel or retort 
which is heated by steam, hot air or water, by means of a steam jacket or 
outer casing, or by any other convenient means,— Not proceeded with, 


406. E. Moor, Tewkesbury, “ Manufacture of surgical bandages,.”"—Dated 
17th February, 1864. 

This invention consists in the employment of perforated materials for 
composing surgical bandages, and is applicable to any of the materials or 
fabrics commonly used or adapted for such purpos 
4103. Weeks, Baker-street, London, “ Parasols, &c. 

1864. 

This invention consists in ornamenting the lining or inside of parasols, 
sun shades, and the like, by the application thereon of braiding, chenille, 
and other fancy trimming.— Not proceeded with, 

418. L. S. Naupin, Rowen, “ Preparation and composition of a 
soldering silver, &c.”—Dated sth February, 1864, 

For the purpose of soldering or uniting together silveror other metals, 
the inventor prefers in most caves to employ the following metallic sub- 
stances in varied proportions, that is sa He takes of brass, six hundred 
parts; of tin, one hundred parts; of bismuth, two hundred and eighty 
parts ; and of German silver, twenty parts. He then fuses or smelts those 
mt tals in succession in one or more crucibles suitable for the purpose, com- 
mencing first with the least fusible of them, and so soon as the whole of the 
metals are properly smelted or reduced, he mixes or incorporates them well 
together, and then pours or casts the said mixture of metals either into an 
ingot mould, or into a vessel filled with water, so as to produce the im- 
proved solder either in ingots or in a granulated form. — Not proceeded with, 





"—Dated 17th February, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Fintsuep Iron Risina 1n Parce—Tue Diericucrres rrom toe Mivers’ 
Sraixe: A Coal Famine Threatened —Mectina or Coau Consumers 
In Binaincguam on Wepnespay—Harpwarne Trane Cond tion 
Satiszactory—Locat Bankrurrcies—Crusave tN WOLYeRHAMPTON 
AGAINST ALLEGED Nuisances rrom Manvuractortes: Dr. Letheby 
Called fom Bannan ASSOCIATION AND BinwinguaAmM MANUPFACTURS: 
New Article of Commerce. 

Te iron trade of this district remains in a most unsatisfactory con- 

dition, owing to the continuance of the colliers’ strike. The utmost 

inconvenience is being experienced on every hand, and there are 
very few works where mil's and forges are not entirely at a stand- 
still for want of fuel. This state of things has so diminished the 
production that orders are accumulating for certain descriptions at 
most works, and the result is that, in those descriptions, from 5s, 

Pe 7s. 6d. more a ton is now being asked than would have been ac- 
»pted last week. Welsh bars, also, have gone up half-a-crown a ton, 

abe 7s. 6d. in about three weeks, They are now 6d. at 

by some firms eff orts are being made to 











the works in Wales. 

obtain puddled bars from Wales, but the efforts are unsuccessful ; 
makers in that country, who have at former times becn always 
ready to receive orders, being now scarcely able to supply their 


own mills, Large quantities of coal are being imported into the dis- 
trict; but our consumption is so immense that all that can be b ‘ought 
is quickly consumed, and meets with a ready sale, notwithstanding 
that the cost--short weight and money considerei—is twice that by 
the use of Staffurdshire coal. ‘here are more miners at work now than 
there were last week, but iu nearly all the cases in which they have 
resumed they have given notice for the wages for which they have 
been striking; and in collieries in which they have remained 
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at work the men have taken the same step. Whether or 
not they will act upon it is doubiful, If they should, there are em- 
ployers here who say that they will blow out their furnaces and stop 
some of their mills. At the same time a strong pressure is being 
brought to bear upon the colliery proprietors by the large con- 
sumers for manufacturing purposes, who are put to serious straits 
for want of fuel, and who must have it at any price, Some manu- 
facturers in Birmingham are now giving 7s. aton for very fine slack 
of a very inferior quality to that fdr which they have been accus- 
tomed to give 3s. 6d.—so inferior, indeed, that they cannot burn it 
without giviog 10s. a ton for coal to make the slack at 7s, combus- 
tible. Simultaneously all the stocks at the yards of coal merchants, 
who usually at this time of the year have stored up large quantities 
of coal for domestic consumption, are extremely bare both north and 
south, and the Great Western Company, who are now selling coal 
to the trade at 11s. and 12s., might easily obtain 20s, a ton for it if 
they would supply the retail trade, While this is the case with 
winter close upon us, coal must in the next few months command 
high prices; and it therefore appears to be more than likely that 
some colliery proprietors, with such a market before them, may, in 
another fortnight, be induced to give tie wages that the meu are 
demanding. If this should be the case then finished iron will go 
up, unless the masters take steps to bring down the wages of the 
puddlers and the millmen, the unusual inequality of whose wages, 
as compared with their own, has been the priacipal cause which has 
induced the colliers to turn out. 

On Wednesday afternoon a meeting of the leading manufacturers 
was held in Birmingham, called upon a requisition to the mayor “ to 
take into consideration the injury inflicted upon the town by the 
strike of the colliers in Staffordshire and Worcestershire, and to 
devise, if possible, some means to end the same.” At first a resolu- 
tion was proposed to express the willinguess of the meeting to pay 
the prices that prevailed before the strike ; but this was thought to 
be equal to advocating the cause of the men, and it was withdrawn 
in favour of a motion, requesting the parties in dispute to submit to 
the arbitration of the lords-lieutenant of the counties of Staffordshire 
and Worcestershire respectively, with the Maycr of Birmingham. 
It seemed pretty evident that the manufacturers of Birmingham are 
concerned uot so much about price as about supply. 

The general hardware trades of this district are in a satisfactory 
condition. Orders that are not urgently wanted are withheld until 
next quarter, and manufacturers are »ot working for stock Tha 
foreign trade has been well kept up during the past mouth. In 
Birmingham the rolling mills are not so actively engaged as is usual, 
the insufficiency of the coal supply tending iu a great mea-ure to 

revent much being done. In the holluw- ware, edge tool, and brass 
ounding establishments the men are steadily employed, chiefly on 
foreign orders, The fancy branches are quiet, and the button trade 
is in a depressed condition. Ou the East Worcestershire side of the 
district most of the large works are in full operation, |-ut the scarcity 
of coal has caused a partial stoppage in some establishments. At 
Willenhall the lock trade is in a healthy condition. The rim lock 
makers are busy on account of the New Zealand and Australian 
orders. ‘Ihe padlock branch is moderately active, and the manutac- 
turers of jd mortice, and other locks are well engaged. The 
eurry-comb branch is comparatively quiet. At Wednesbury there 
are some large orders in course of execution for marine and othe 
descriptions of tubes. The axle trade is brisk. From othe: parts 
of the district the reports we receive are to the effect that manufac- 
turers are steadily engaged upon orders mostly for export. The 
home demand is not very great, it being near the end of the quarter, 
but there is every probabiity of an increased trade in the course of 
two or three weeks. The cause of the foreign demand being so good 
is supposed to be found in the fact that no further reduction in the 
price of money is anticipated by exporters, who, in consequence, 
send in their orders freely. 

For several weeks past there has been a large amount of excite- 
ment in Wolverhampton relative to the alleged unbealthiness of the 
town from the mauufacturing operations carried on there. The two 
works used, one for the making of patent manure from night soil, 
and the other for manufacturing artificial manure, have beev closed 
at the instauce of the town council; and two other works, one for 
making artificial mauure, and the other at which chemicals and 
drugs are prepared, are the subject of complaint, and of proceedings 
before the town council. Ayainst the artificial mapure works a 
civil action will, it is said, be brought by a leading inhabitant who 
is most aggrieved, aud Dr. Lethe by has been nominated by a select 
committee of the corporation to report upon the chemical works, at 
the cost of the proprietor, who expresses his willingness to adopt any 
means for the carrying on of his works which the doctor may 
suggest. Complaints are also being made agaiust the proprietors of 
galvanising works, because of the alleged uvhealihy efllavium 
which, in the process of galvani-ing, is said to escape. Then 
the stacks at the manufactories of japauners and others 
are cowplained of as objectionable, because of the absence 
of any of the smoke-consuming methods at those places. The 
manufacturers have taken alarm, and, after a preliminary 
meeting held in that town, a “ Manufacturers’ Mutual Defence 
Association” has been formed, with a guarantee fuud of £1,800. 
This money these gentlemen are prepsred to subscribe, if 
it should be required, and certain of them bave expressed their 
readiness to double their subscriptions if necessary. It has been 
made a rule of the Association that every member claiming its 
benefits shall neglect no practicable and reasonable precaution 
against occasioning nuisance, which may be successfully employed 
by others engaged in the same branch of manufacture. The iron- 
masters are not understood to be objects of complaint, the part of the 
town where iron is made being almost entirely given up to that 
branch of industry, and the inhabitants, as a necessity, being chiefly 
operatives employed in the making of iron. 

A mesting of creditors in the estate of Mr. James Marks, merchant, 
of Birmingham, was held on Friday last. The bankrupt not being 
able to offer approved sureties, an assignment of his effects was 
taken—his liabilities to Messrs. Attwood, Spooner and Co, (about 
£6,000) entirely consisting of endorsements, the major part of which 
will be paid as the bills mature, and consequently will not rauk on 
the estate for dividend. 

In the Lankruptey of Messrs. Barker and Son, of Birmingham, 
the estate has yielded £25,261 6s, 7d., being less than half its com- 
puted amount. The debts proven aud claimed amount to 
£130,810 Us. L0d., or about twice as much as they were originally 
set down at. A first dividend of 2s. Gd. iu the pouud bas been 
declared. It amounts to £16351 5s.,a@ balance of £7,816 lds. 1d, 
being retained in hand. The expenses under the estate have thus 
far amounted to £1,093 7s, 6d, It will be remembered that this 
estate was, at the first period of the bankruptcy, made to show 
nearly 20s. in the pound. That it bas resulted so much less 
favourably is to be accounted for partly by the fall of copper having 
greatly diminished the value of the assets, and partly by the 
admission of certain claims which were at first set down as doubtful. 

The efforts of this district to secure, for the third time, the presence 
of the British Association in Birmingham, have been successful. 
On Monday it was resolved, on the motion of Sir Roderick Mur- 
chison, seconded by Mr. Fairbairn, that the meeting of the Associa- 
tion in 1865 shall be beld in that town. The claims of Birmingham 
aud South Staffordshire were powerfully represented. Amongst 
the arguments used, Mr. Jaffray, one of the proprietors of the Bur- 
mingham Daily Post, and who attended on behalf of the Midland 
lustitute, said be might mention that Birmingham had a special claim 
upon the Association, as the institute which he represented might be 
considered an offshoot of the last weeting which the Soviety held in 
the town, Then the Philosophical Institution had ceased to exist, 
and the stimulus of that meeting resulted in the founding of tie 
institute which was now engaged in teaching to hundreds of work- 
ing men the scientific priuciples which govern their avocatious. 
He might also mention that one of the curiosities which had been 
tirst exhibited before the Association, in 1849—allotrophic phosphorus 
—had since that time become a most important article of commerce. 
He adduced this fact as proving the impetus given to manufactures 
by meetings of the British Association. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LiverPoo.: Mersey Docks ond Harbour Board: Liverpool Exchange 
Buildings: Launches Trial Trips, &c.— Nortu-Eastern Dis- 
trict: The Jarrow Works; L hes of St 3: Another Trial 
of the Coat-cutting Machine—Raitway MATTERS IN YORKSHIRE 
—Launcu or a Streamer at GarnsporouGH—Soutu York- 
sHiRe: State of Trade—Scorrisu Topics: Steam Shipbuildiny on 
the Clyde: Trial between Two Steam Yachts: Shaw's Water Com- 
pany, &c. 

Wira regard to Liverpool matters, we may note that, at the last 

sitting of the Mersey Docks and Harbour Board, a memorial against 

the proposed removal of the Observatory, signed by many leading 
men in the town, was read. The memorial said “the Observatory 
had been so long established, its position is so well known, the work 
done by your astronomer is recorded in so many publications, both 
in Europe and America; at a great outlay of money, and by the 
exercise of unwearied patience and skill, instruments of the highest 
value have been fitted up, with almost perfect accuracy, and the 
operation of a removal would be so tedious, go costly, and attended 
with so much risk, that we are of opinion that nothing short of 
grave necessity should decide the question of the removal of an insti- 
tution of which Liverpool may justly feel proud.” A letter from 

Mr. Stanistreet, urging still further objections to its removal, was 

also read, and both were referred to the works and marine committees. 

The chairman said he was afraid that the Observatory must be 

removed.—The foundation stone of the west wing of the new Ex- 

change-buildings, which are to form, when completed, one of the 
finest architectural ornaments of Liverpool, was laid on Saturday, at 
noon, by Mr. Parker, chairman of the Exchange Company, in the 
presence of a numerous assembly. It is estimated that this present 
west wing will cost £70,000, and that to carrv out the entire plan of 
the company will involve an expense of £150,000. When com- 
pleted, the buiiing will occupy a space of nearly two acres. In the 
west wing, now being erected, will be the news room, a magnificent 
apartment, covering an area of 1,045 square yards, and with side 
rooms, 1,500 square yards. ‘lhe front elevation to the top of the 
central dome will be 82ft. The portion of the work now undertaken 

will be completed, it is expected, in about two years. Mr Ty 1. 

Wyatt, of London, is the architect, Messrs. Holme and Nicol the 

contractors, and Mr. J. Parsons, of London, superintendent of the 

works.—On Saturday, an iron vessel, named the British Prince, was 
launched from the yard o' Messrs. Clover and Company. Her length 
is 207ft., depth of hold 24ft., breadth of beam 36ft., and 120 tons 
burthen by measurement. She has been built by Messrs. Beazley, 
of Liverpool, for the East India trade. Messrs. Clover have two 
sister ships on the stocks for Messrs, Beazley.—On Saturday, an iron 
ship, built for the British Shipowners’ Association, was also launched 
from the yard of Messrs. J. R. Clover and Co., Woodside. Her 
dimensions are :—Length between perpen‘iculars, 2U6it. Gin. ; length 
over all, 220ft. ; beam, 36ft.; depth of hold, 23ft. 3in ; builders’ ton- 
nage, 1,275; registered tonnage, about 1250. In the course of last 
wiek, Messrs. Bibby and Co's new screw steamer Cuiro, of 995 tons 
register, built by Messrs. Marshall. of Shields, and recently over- 
hauled by Messrs. James Jack and Co, of the Sandon Dock Engine 

Works. proceeded on her trial trip, which resulted very satisfactorily. 

She steamed 10} knots per hour when opposed to a heavy sea and 

strong winds, Messrs. Jones, Quiggin, and Co., of Liverpool, have 

lately completed the Colonel Lamb, a steel paddle-wheel steamship, 
of 1,788 tons, old measurement. She has been built and fitted with 
engine power with a view to great speed as a blockade runner. On 
her trial trip she took the opportunity of having a two hours’ race 
with the Isle of Man steamer Douglas, the fastest boat yet known on 
the Mersey. In two hours and thirty-one minutes the Colonel Lamb 

beat the Douglas by about four miles. By log, the ship ran 164 

knots, or about nineteen miles an hour. 

V'rom the s.orth-easterp district we learn that a strike which broke 
out last week at the Great Jarrow Works has been amicably adjusted, 
and that the men have reiurned to their employment, The third 
launch under the auspices of the Tyne iron Shipbuilding Company, 
Limited, took place yesterday week from the company’s yards. ‘I'he 
vessel beivg the sister boat to the Lake Queen (the launch of which 
was noticed last month), she has been called the Star Queen. Miss 
Una Ironside, of Sheflield. performed the ceremony of christening. 
The dimensions of the Star Queen are :—Length, 160ft.; breadth, 
22ft. ; depth, 12ft, 4}iu.; burthen, 377 tons, builders’ measurement. 
The shed left vacant by this vessel will be occupied by a steamer of 
much larger dimensions. The yards of the company are now in 
active operation, no less than nino iron vessels being in 
progress. On Saturday afternoon an iron steamship, one 
of the largest yet built on the Wear, was launched from the yard of 
Mr. J. Laing, Deptford. She is named the Utinage, and her sister 
ship, to be called the Albany, is progressing rapidly towards com- 
pletion, aud will be lau. ched in about two months, The vessels, 
which are to run between the United Kingdom and the Cape of 
Good Hope, are for the Diamoud Steam Navigation Company. Two 
small vessels, of 750 tons each, were built and sent off about two 
mouths since, and are now running on the station, but they are 
only for supplementary work ; the larger class of work will be taken 
by the ship just launched, aud the one at present on the stocks, 
‘The construction of both these vessels is similar. The Utinage is 
28uft. over all, 32ft. beam, and 25ft. deep to spar-deck ; her burthen 
is 1,500 tons gross, and her machinery is of 200-horse power. Her 
engines are surface condenders, on Mr, Jeffrey’s (:-f Hartlepool) 
principle, and have been built by Messrs. Thomas Richardson and 
Sons, of that town. She is fitted with steam winches, which are to 
work the capstan and pumps, and to assist, in every way, the working 
of the ship. ‘The whole of her between decks, with the exception of that 
part taken up by the engines, is laid out for passenger accommoda- 
tion. Large scuttles and ports in the sides are introduced, and the 
framework of the cabins is of lattice work, to allow a free system of 
ventilation. It is calculated that the Utinage will run eleven knots, 
as she is built for speed as well as carrying capacity. She was 
christened by Miss Grey, daughter of the managing owner of the 
company. It is expected that she will be ready for her trial trip in 
about six weeks. There are at present six iron vessels ou the 
stocks in the yard, ove vessel per mouth being about the rate at 
which they are turned off. In consequence of the strike in Siaf- 
fordshire, large orders are arriving for execution in the Weardale 
district. At Tow Law the Weardale Iron Company have five 
furnaces in full blast, none being out. At Witton Park Messrs. 
Bolckow and Vaughan have four in operation, aud none out. At 
Stanhope the furnace of the Weardale Iron Company is in 
full operation, and at Ferryhill the three furnaces of Mr. 
J. Morrison are also in full play. Several batches of men 
are daily arriving from Stwffurdshire, aud the men at the 
various works (excepting ‘l'udhoe) appear satisfied. A second 
trial of the new coal-cutting machine invented by Messrs. Burdon 
aud Neilson, came off on Saturday afternoon, at the works of Messrs. 
Hawks, Crawshay, and Co, Gateshead, in the presence of several 
viewers and other scientific gentlemen, The coal selected for the 
experiment was of the same description as on the previous occasion, 
namely, from Seaton Delaval Colliery, and which is cousidered the 
hardest in the district, The great desideratum, of course, was to 
prove that coal could be cut by a saw, and this was shown satisfac- 
torily, a cutting ft. long and about 16in, deep being accomplished 
in 44 miuutes, the saws being scarcely heated in the process, The 
bext experiments will be made in the workings of some of the 
collieries in the neighbourhood, when it will be seen how far the 
invention will be successful for practical purposes, 

It was recently stated that a new line of railway was about to be 
formed for the purpose of uniting the Leeds Northe:n, near Ripon, 
with the Eden Valley, at Kickby Stephen. This live the North- 
Eustern Company is understood to discountenance, as be:ng in some 
measure Competitive with their South Durbam Railway. ‘I'he pro- 
moters, therefore, have resolved upon joining the Loudon and North- 
Western, and a survey is in progress. of a new line, partly on the 








route of the old Northern Counties Union. The line will commence 
at Wath, the junction of the Northallerton and Thirsk lines of the 
Leeds Northern. and will keep the valley of the Ure, by way of 
Masham, Middleham, Leyburn, Askrigg, and Hawes. At this place, 
instead of a northern route to the Eden Valley, the western valley 
north of Pennyghent will be taken, and a junction effected with the 
London and North-Western’s Lime Valley line, near the town of 
Sedbergh. The line will be about forty-five miles long, and will 
serve a highly important grazing and mineral district now totally 
unaccommodated with railways. A branch line is also projected to 
meet the Ribblesdale scheme at Settle, on the Midland. 

An iron screw steamship, the Lincolnshire, built by the Trent and 
Humber Shipbuildiug Company, was launched from their yard at 
Gainsborough on Saturday, The day was beautifully fine, and by 
nine o’clock the approaches to the yard, and the bank on the 
Nottinghamshire side of the river were crowded with spec- 
tators. The manager of the yard, Mr. Kirk, having given 
the necessary orders, the shores were kuocked away, and, 
while the ship was gliding off the stocks, Lady Bacon 
christened her the Lincolnshire. The dimensions of the Lincoln- 
shire are as follow :—Length over all, 20, or keel, 200ft. ; breadth, 
27ft.; depth of hold, 19ft. 9in.; burthen, 1,100 tons; registered 
tonnage, 713. Her owners are Messrs. Bailey and Leetham, 
merchants, Hull. It is understood that the vessel will be brought 
to Hull, where she will be fitted with a pair of direct acting con- 
densing trunk engines of 90-horse power, tubular boilers, steam 
winches, and every modern appliance. She will be schooner rigged, 
and when laden will draw |6ft. of water. She is built in six 
water-tight compartments, and her estimated speed will Le ten knots 
an hour. The Liucolnshire is intended for the Baltic trade, and it 
is said that she will be commanded by Mr. John Gatgen, Hull. 
After the launch, the directors and shareholders, together with their 
friends, assembled in the moulding-loft, where they sat down toa 
luncheon. 

I South Yorkshire the coal trade is still active. About 500 tons 
per day have been forwarded from the various collieries to Keadby, 
for shipment to Hull, and where large contracts have to be main- 
t»ined, there is a difficulty to keep up a full complement of men. 
The strike at the Oaks colliery still continues, and there is no 
immediate probability of the men resuming work. There has been 
an attempt to arrive at an amicable settlement between the masters 
and the miners. Conferences have been held, and propositions 
made, but as yet without result. 

We turn to Scotland. There are now thirty-one shipbuilding 
yards on the Clyde, thirteen of which may be said to be of the last 
two or three years’ growth; and these latter are all well employed, 
«nd are keeping pace with the older and more matured establish- 
ments, and all enjoying a fair share of trade. Ina tr’p up the river 
from Greenock to Glasgow there were recently counted the large 
number of ninety vessels on the stocks, from those of which the 
keels had just been laid to those ready for launching. These 
varied in tonnage from the 500 tons blockade-running, to the 
5,000 tons war rams, and would represent a total of 70,000 tons. 
Besides these thore were, already launched and at present fitting out 
at the yards and quays, about forty vessels of 30.000 tons, makivug a 
grand total building and finishing of 130 vessels, of 100,000 tons. 
During the past nine months 150 vessels, of 117.000 tous, have been 
launched on the Clyde, For the whole of the previous year, which 
was the busiest in shipbuilding ever before experienced on the 
Clyde, the total number of vessels launched was 170, of 124,000 tons. 
Au exciting match between the steam yachts Varina (Sir M. S. 
Stewart) and the Valetta (Hon. G. F. Boyle) took place last week. 
The Valetta has long been considered one of the fastest, if not the 
fastest, steam yacht afloat; but this season the Varina, a new yacht, 
seemed disposed to dispute this title. So the owners determined to 
have a trial of speed. Accordingly, the yachts met off Ascog, and 
thence steamed slowly against a heavy southerly sea to the Cum- 
brae Lighthouse, ths course to be run being from Cumbrae to Cloch 
Lighthouse—a distance of 159 miles. Ou the starting gun being fired, 
the Variua went away slightly ahead, but in a very few minutes the 
Valetta took the lead, and gradually drew away from the Varina, arriv- 
ing at the Cloch about 8min. 30sec. ahead. The wiud was a fresh 
W.S.W., with the remains of a heavy southerly sea, which made both 
vessels roll heavily. The Valetts, which was buil: (1855) by Messrs, 
‘Tod and M‘Gregor, of Glasgow, 1s 80 tous and 35-hor-e power (no- 
mival), The Variua, built by Messrs, Joues and Co , Liverpool (1863), 
is 120 tons and 4/-horse power. The screw steamer Varirey, which 
was built by Messrs. Scott and Co., about eighteen mouths ago, has 
been sold to Messrs. Hutcheson and Brown, and will now form one 
of their line of Freuch steamers. 





THE METAL MARKET. 


Raizs in good demand at £7 to £7 103. per ton. 

Tin.—Depressed at £100 tur Banca; and Fine Straits £98 per ton. 

Tin PuatEs in good demand at 235. Coke, and 27s. Charcual, per box. 

CoprEx.—A moderate business duing at £105 for Manufactured, and £98 
for Tile and Cake per ton. 

Leap, in good demaud, at £20 5s. per ton for soft English ; Spanish, 
£19 10s. 

Spe_T#R.— Dull of sale at £24 5s. per ton. 

644, Old Broad-street, London, E.C. 
Sept, 21st, 1864. 


SCOTCH PIG IRON MARKET REPORT. 


No. 1 Gartsherrie .. .. 62s. Gd. f.0.b. Giasgow. 
6l 


MoatE AnD Co. 





eS ee do, 
oo LU Calder .. oc .. Gk O do. 
9» G.M.B. .. .. 53 6 do. 
o_® De. s0 a a do. 
M. Nos. Do, .. 58 0 do. 
WARRANTS, a <4, 
7 Cash prompt 59 0 per ton. 
— No. ame 1 mo, open ee £9 3 do. 
GALB, 7”) 2 mos» ee 69 6 do. 
ai 8 w» ” oo os 6 0 do. 
MANUFACTURED IRON. 
Bars, Govan os -» £810 0 less 4 per cent. 


» Common a 8 5 0 6 

Drumpeiler, Common .. .. 8 7 6 
Do. Best me om 976 

Cramond Scrap Burs delivered 

in London to ee 1210 0 less 2} per cent. 
Plates and Sheets .. .. .. 10 0 
a ss ae a6 eae! oe OS SD 
rr ee a ne ee 
Chairs ..  « o 


Guasaow, 21st Sept., 1864. 
Since ours of last week we have had a much stronger market for Scotch 
Pig Iron, caused by the increased disturbances amongst the miners in the 
various iron districts both here and in Engiand. To-day the close was, 
sellers, 59s., cash ; buyers, 58s. 10d. Exports show a considerable falling 
off. Last week they were 11,064 tums, against 16,119 tons. 
Suaw AND THOMPSON. 


PRICES CURRENT OF TIMBER. 

















a. 
1863. 1864. | 1863. | 1864, 
Perlood— 45 £8 £ 8 8! Perload— £4 3 4 814 B&B £ EB 
Tenk........eee0e012 1013 10 12 013 ©}) Vet. pine per reduced C. 
Quebec, red pine .. 310 415 310 4 10/| Canada, Ist quality 17 0 18 10; 17 018 O 
yellow pine... 310 4 0 310 410! Qud do... 11 01210; 11 012 0 
St.John, N.Buyel.. 0 0 0 0 © 0 O Uj| Archangel, yellow 13 101410) 13 01310 
Quebec, oak, white.. 6 10 0 510 61h | St. Petersbg. yel. .. 11 1013 ©| 11 1013 0 
weh...... 310 410 310 410}{ Finland.......... 8101010; 9 010 0 
Memel.. 0 0 0 0 O 0 WU O}| Meme 10 015 0' WwW Ob 0 
elm ......310 5 0 310 5 0 || Gothenburg, y ... 10 O11 0} WW Ol @ 
Dantuic, oak 310 610 310 61 )} white 9 910) 9 0 dle 
fir.. 215 4 0 210 38 10!) Geffe, yellow...... 10101110); 101011 10 
Memel, fir -315 4.0 3 5 310)|Sederbamn ...... 91011 5) 9101010 
Riga ..... -~ 310 315 38 O 8 5}| Christiania, perO % 
Swedish ..........210 215 210 215)! 2h. wy o by9$ 18 O23 0 a Ow 0 
Masts, Queb.rd.pine5 10 €10 5 0 6 6) im. .... yew { 
yl. pine 510 610 5 O 6 0) Deckplank, Dots 01416) 0414 
ri.pine 6 0 00 0 0 O OF) per 40ft. dim... J | 
Lathwood, Dantz.fm 710 810 510 6 10)) Staves, per standard M. ts . 7 
‘St. Peters 810 910 8 O 8 1: || Quebec, pipe...... 60 0 650! 1 075 0 
Deals, per U., 12:t. by 3 by Yin. | punch.on 18 @ 20} 18 020 0 
Quebec, wht. spruce 15 10 18 0 15 10 18 10 |) Baltic wet 220 02000 150 0 1600 
StJohu,whtspruce13 015 0 14 015 10|| pipes... § 
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ON THE CLEANING OF SHIPS’ BOTTOMS. 
By Captain Henry F. McKixxopr, R.N., Assoc. I.N.A.* 


Tue very limited dock accommodation existing in most parts of 
the world, especially for our large ships, renders it a question of 
considerable importance as to how we can reduce the necessity for 
docking. The almost universal use of iron for shipbuilding, 
instead of doing this, has, on the contrary, much increased this 
necessity, for, in spite of acetates, carbonates, arsenates, sulphates, 
antimony, zinc, &c., our iron ships cannot be sent on distant 
voyages without considerable risk of becoming so foul as to seriously 
reduce their speed; and as to the sending of iron ships on a foreign 
station for three years, where no dock accommodation exists, it 
would be very unwise. 1 have therefore endeavoured to meet this 
great want, by making a portable dock of flexible material which 
will enable a portion of a ship to be docked anywhere. 





the canvas and the ship's bottom may be reduced by pumping until 
only a sufficient quantity is left to act on the lime, which is found 


203 








our own fastidiousness demands, and we have long ago assumed it 
as unquestionable that laminated armour is far inferior to solid 
lati We should observe that the casemates of the Tennessee 





in the process of slaking, to destroy both animal and vegetable life. 
As prevention is better than cure, I would ‘suggest that these 
machines be furnished to ships proceeding on distant voyages, and 
that instructions be given to use them as = gr opene A offered, either 
at sea in calm weather, or in harbour, once in six months, or oftener. 
A few bushels of lime will be found to more thoroughly destroy 
both the grass, and, in its early stage, the barnacle, than any hog- 
ging process now in use. In the'case of H.M.S. Recruit, which had 
a portion of her bottom cleaned by this process, the weed, shellfish, 
and oth:r matter, were carefully examined with a microscope after 
they had been subject to the action of the lime for an hour or so, 
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The use of coffer-dams made of rigid material to fit a particular | 
section of a ship is wellknown. ‘To instance a case, I will mention tbat | 
the Great Eastern, through touching on the rocks at New York, had | 
to have 100ft. of fresh plating put on; and this was done inside a 
coffer dam, Such a machine would necessarily be unwieldy and 
expensive, and, moreover, could only be used for that particular 
part of the ship for which it was specially made. 


FIG. 2, , 











The originality which I claim for wy apparatus is the constructing 

it of a flexible material: this renders it portable, and enables it to 
be used ou almost any part of aship. Fig. 1, of the accompanying 
diagrams, is a plan of a double apparatus such as I employ; it 
consists of two sheets or surfaces a, a, by preference of strong canvas 
rendered waterproof by waterproof paint, or it may be by other 
means ; b, b, are flexible tubes ; they are made of leather, in the’same 
manner as leather hose is constructed, or they may be made of 
Macintosh fabric ; they are about Ift. or 18in.in diameter, according 
to the size and weight of the apparatus; cis a flexible pipe (there is 
one to each sheet) which descends to, and is connected with the 
bottom tube 6, and its other end is coupled with an air pump on 
deck; d, d, are straps connecting the sheet on one side of the ship’s 
bottom with that on the other; e, e, are cords or ropes for holding 
the upper edges of the sheets a, a in position on each side of the ship; 
f, J, ave ropes leading away to the stem and stern of the ship; they 
are conveniently led in by the hose pipes, and are used to move the 
apparatus fore and aft under the bottom of the vessel. In cleaning 
the bottom of the ship, the back or surface of the sheet opposite to 
that to which the tubes, b, b are affixed is covered with tar, or what 
is preferable, another surface of canvas is applied over this surface of 
the sheet to receive the tar. Usually to the bottom straps d d, which 
pass under the keel, I attach coir brushes, and similar brushes I also 
apply up each side of the sheet ; this enables me to brush the ships’ 
bottom, which Ido by employing only asmall quanity of air in thetubes, 
£0 that the sheet presses on the ship’s bottom with only a moderate 
pressure, and then by the ropes f, 7; I draw it to and fro along the 
bottom, and by this means I am able to detach from the bottom, 
weeds or matters which do not adhere to it very strovgly; b' b', are 
cocks or valves to allow the escape of air from the tubes 6; they are 
vpened when it is desired to remove the apparatus from the ship's 
bottom and fold it for packing. 
_ Fig. 2 shows the manner in which I apply the apparatus, in con- 
junction with a flexible ladder with curved bars or arched pieces, to 
the ship’s side; and Figs. 3 and 4 show.the details of the said ladder. 
«, @ ave the curved bars or arched pieces; 6, 6, are side links con- 
necting them together; and c,c, are pins or axles connecting the 
other parts, and also serving as the rounds or treads of the ladder ; 
d, d, are ropes for passing the ladder to its place against the ship's 
bottom; and ¢ are straps, adjustable in length, which are con- 
nected up so as to support the curved bars or arched pieces a, a, and 
cause them to project from the ship’s side. When the apparatus 
is applied to the ship's side over the ladder the air tubes are placed 
uext the ship’s side. 

Fig. 5 shows a triangular coffer dam for the bow or stern. A, is 
the air cylinder makivg the end of coffer dam water-tight; B, is the 
Spar to keep the coffer dam down; C, the tube to inflate the 
cylinder A; and D shows a man going down the dam to examine 
the Lottom of the ship. 

Oue of the principal causes of iron ships requiring to be docked so 
frequently is the fouling of their bottoms. The process of hogging, 
or scrubbing, has bi« u found in practice to be inadequate as aclean- 
ing power, and it frequently has the effect of causing the grass to 
grow thicker and stronger. Now, to effectually clean the bottom, 
l apply my apparatus as a jacket, between which and the ship's 
bottom I place a small quantity of uuslaked lime. ‘lhe wat:r between 
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and were found’ to be thoroughly killed. On the same occasion it 
was stated in one of the daily papers, that “ not only was the foul 
matter removed by the action of the lime, but the paint or com:posi- 
tion was also removed.” ‘This was not more the case where the 
lime had been applied, than on other parts of the bottom where no 
lime had been used. ‘These parts were simply scrubbed with water, 
and it was found that the animalcu'w had Sateayes the composi- 
tion. 
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© The material and mechanism of my apparatus is simple, and can 
be handled with facility by the crew of a ship under the direction 
of an officer of ordinary ability. The air tubes or cylinders can be in- 
flated by a common deck pump, such as is now in use in H.M. service 
—Gossege’s or Earle’s ; whore these are not carried a small air pump 
can be kept for the purpose. The machine may be quickly and 
easily placed over a leak ; it may also be used as a raft or pontoon 
in cases of emergency, when it will be found a useful auxiliary to the 
ship’s boats in saving life and property. 





ARMOUR PLATES AND ORDNANCE. 


In the middle of the famous story of the guns, when every pieco 
of practical experience was in request, we took occasion to remark 
upon the unfortunate imperfection of the evidence obtaiied from 
America. In that country new ironclads wero pitted against new 
artillery week after week, and if we could have got absolute infor- 
mation of the quality of the armour, and an exact account of the 
character and position of the guns, we could heve instituted very 
serviceable comparisons between the British aud American systenis 
of artillery. Unluckily, however, these materials were never fur- 
nished, and the omission was the more to be regretted on account 
of the wide difference between the theories actually accepted in the 
two countries. The Dahlgren gun, which is the gun most in use 
in America, is constructed on the principle of preferring weight to 
velocity. It projects, with comparatively small velocity, exceedingly 
heavy balls, whereas the ordnance approved in this country pos- 
sessed greater penetrative power, but carried, until recently, 
lighter projectiles. We were repeatedly assured by certain 
parties to the controversy that the Americans were ahead of 
us in these matters, and the action between the Kearsarge and the 
Alabama, in which the former destroyed her adversary with her 
150-pounder Dahlgrens, was appealed to as almost decisive of the 
question. But we have now attained the one thing that was 
formerly wanting—a trial of this ordnance under known conditions 
and on a large scale. A strong iron-clad ship, the construction and 
armament of which are exactly known, engaged a squadron of 
vessels of which the armaments are known also; and this action in 
Mobile Bey, now illustrated not only by a Confederate version of 
the story, but by a special report upon the condition of the captured 
iron-clad, will enable vs to measure with the requisite accuracy the 
relative efficiency of American artillery. We will first describe 
with precision the conditions of the trial—that is to say, the strength 
of the target or armour-plating cn one side, and the number and 
calibre of the guns on the other. 

_ The Tennessee was a fine steam-propelled, iron-clad ram, 200ft. 
in length, and 48ft. Gin. in breadth. She carried 6-in. and 7-in. 
rifled guns; but of her aggressive powers we need not speak, as we 
are concerned at present with her powers of resistance only. Her 
def , then, isted of a wooden framework some 23in. thick 
in the aggregate, and covered with five, or, over certain portions, 
with six inches of armour. ‘This armour was composed of plates— 
or, as we should rather term them, bars—of iron, about 6in. in width, 
and varying in thickness from two inches to one. Three layers of 
the thicker bars gave Gin. of ironwork ; two of these and one of the 
thinner gave Sin. It is said that at certain points of the ercatest 
exposure the wooden backing received au additional thickness ; but, 
at apy ra‘e, in its strongest part the armour of the ‘leunessee 
consisted of some 30in. of wood and Gin. of iron, and no 
more. _Now, when we recollect that this iron-plating was 
not solid throughout, but formed by successive layers, and 
that the whole fabric must necessarily hare been constructed 
under many disadvantages, we may vory confidently conclude that 
the target presented by the sides uf the Tennessee to the Federal 
guns was certainly not stronger than those which have been em- 
ployed in our experiments at Shoeburyness. It is hardly credible 
that the Confederates could have procured iron of such a quality as 








‘were inclined at an angle of 45 deg., but that condition, as far as our 
trials have taught us, would not materially affect the issue. Such, 
then, was the target ; no stronger, to say the least, than those used 
by ourselves. Let us pow see what was the strength of the artillery 
brought against it. 

Admiral Farragut took into action fourteen wooden men-of-war 
and four monitors, and with seventeen of these vessels he engaged 
the Tennessee alone for upwards of an hour, one of his monitors 
having been blown to pieces by a torpedo, and the small gunboats 
of the Confederates being quickly dispersed. This squadror car- 
ried altogether nearly 200 guns, of the best quality and largest 
calibre known to the American service. In the broadsides of the 
sloops there were eighteen 100-pounder Parrott guns and 126 9-in. 
Dahlgrens, In the turrets of the four monitors there were 
six ll-in. and four 15-in. Dahlgrens, the latter thowing a 
shot of 450 pounds weight. In the gunboats there were no 
pieces smaller than 100-pounder Parrotts and 11l-in. or 
9-in. Dahlgrens, It thus appears that every variety of 
American ordnance was here represented, and that the most 
powerful guns used in the Federal service were employed in the 
engagement. ‘To show also the completeness of the experiment, we 
may add that the Tennessee was pounded as fairly and as deliberately 
as any actual target in artillery practice—in fact, under conditions 
to which no target in a real experiment would ever have been ex- 
posed. The batteries of the Federal vessels were brought to bear 
upon her at a range, not of 200 yards, but of ten feet, and towards 
the close of the action she became so far disabled by an injury to her 
rudder chains that the attacking vessels could choose their own posi- 
tions and cannopvade her with perfect impunity. 

Now, what should we have ? eer o4 on the face of the case, would 
be the result of such an engagement? We should have concludea, 
beyond all question, that the ‘Tennessee would have been sent to the 
bottom in ten minutes; that she could never resist such pound- 
ing from such batteries; and that a far smaller number of guns, of 
less calibre, would have been suflicient to dispose of her under such 
conditions. In fact, if the first broadside of 9-inch solid shot 
delivered from the Federal flagship at ten feet distance had sunk her 
on the spot we should not have been much surprised, But at what 
did really happen we are surprised in the extreme. All this prodigious 
array of artillery, these monstrous cannon and these ponderous balls, 
proved practically ineffective against the wood and iron of the 
Tennessee. The target beat the guns hollow. The heavy Dahlgrens 
simply produced indentations on the iron bars of the ram. 
The Parrott guns did no better. Solid shot from the 
sloops, steel shot from the rifled pieces of the gunboats, and 
shells from the monitors were poured —_ the target at close 
quarters, for an hour together, without producing much more effect 
than so many pistol bullets. We are especially told that the gun- 
nery practice was excellent, that the Federal sailors never lost a 
chance, and that they planted their shots just where they were most 
likely to tell. But we also know, and from Federal as well as Con- 
federate sources, that the Tennessee proved practically impregnable 
through all this storm of projectiles. It is admitted that the ship 
when finally captured, under circumstances which we have already 
related, was substantially uninjured. One 40 Ib, ball had pierced 
the armour, and started a portion of the wooden backing, but bad 
not actually entered the ship, and that was the nearest approach to 
penetration. 

We must now invite the public to draw a conclusion from this 
extraordinary trial. Of two things one—either the armour of the 
Tennessee was superior to any of the targets which represent our 
ironclads, or the ordnance of the Federals is inferior to our artillery. 
We have already said that we do not think the former hypothesis 
could be maintained for a moment; and, consequently, we must 
close with the latter. This we do without hesitation, and we imagine 
that most persons acquainted with the subject would be prepared to 
aflirm that the guns which penetrated the Warrior target would, at 
10ft. distance, have smashed in the sides of the Tennessee before the 
action had lasted a quarter of an hour.—7Zimes, 





Tur Ramways or Evrore.—(From our Correspondent).—A French 
statician has calculated that there were 61.719 kilometres of railway 
in operation in Europe at the close of 1862. Of this extent of way 
10,444 kilometres were worked by Governments, and 51,278 kilo- 
metres by companies. Great Britain figured in the calculation for 
18,597 kilometres, 

Beiaian Enterrnise.—The shareholders in the Belgian Com- 
pressed Gas Company have just held general, ordinary, and extra- 
ordinary meetings. The balance sheet for the exercise 1863-4 
showed a profit of £2,332, a total proportionately as favourable as 
that furnished by the previous exercise, the duration of which was 
fifteen months, These results have been obtained notwithstanding 
a very considerable fall in the selling price. On the other hand, 
the number of subscribers has incrcaved by more than forty per 
cent. Before seeking to give to the operations of the company ali 
the development possible, the effort of the directors have tended 
first to improve the means of fabrication and to diminish the im- 
perfections which always accompany a new industry. It is 
principally on this account that the company has adjourned certain 
affairs presented, but the much better condition in which it finds 
itself will enable it to carry out the projects in the course of the 
current exercise, At the commencement of this year the Gilly works 
were brought into activity ; since then the clientele has been develop- 
ing itself, and the company hopes to see compressed gas adopted by 
the principal industries scattered through the basiu of Chaclervi. 
Independently of its ordinary connection, a privileged contract for 
thirty-five years assures to the Gilly works the delivery of the gas 
required for the lighting—as well public as private—of the town of 
Fleurus. This example of the town of Fleurus is expectcd to be 
followed by other localities of secondary importance, and which can 
easily be lighted with compressed gas without being obliged to con- 
struct aud work a special establishment. One of the most important 
applications of the compressed gas will be the lighting of railway 
carriages aud stations. Negotiations are proceeding with this object 
between the company and various Belgian railway administrations. 
The issue of 1,000 new shares authorised by the last general meeting 
has not been made at present. ‘The company considers it preferable 
to wait for a favourable moment, and in order to assure the finan- 
cial resources required for the development of its works, the 
administration has been authorised by the meeting convoked extra- 
ordinarily to contract a temporary loan of £12,000. The company 
has adjourned the division cf the profits of the past year, after deduc- 
tion of the 10 per cent. devoted to the reserve fund, until the judicial 
liquidation of a bankruptcy which has arisen in the course of the 
year, shall make known the total which may have to be Jeducted in 
respect to a debt due. It appears that the operation of the Belgian 
General Railway Plant Company resulted in the exercise terminating 
April 20, 1864, iu the rather serious loss of £40,621. This was 
attributed to insufficiency of capital, and the adjustment last year of 
several unremunerative affairs. The deliveries which the company 
has to make to the Bra and Cavallermaggiore Railway Company are 
now nearly completed. ‘The Varna and Routschouck Railway 
having entrusted to Messrs. Peto, Betts, and Crampton the execution 
of its works, those eminent contractors have made a vigorous com- 
mencement. The deliveries which the general company hasto make 
for this line have been in hand sume time, and will assure in part 
the operations of the Molenbeek St. Jean works. The deliverics 
for the Northern of Spain system are now approeching a conclusion; 
at the end of April, 1864, work, however, still remained to be 
executed to the extent of £44,000. The company’s workshops at 
Molenbeek St. Jean completed, in the course of the past exercise, 
besides the plant just mentioned, a part of that destined for the 
Baume and Marchiennes line, the Isabella IT. Railway, and the Great 
Central Belgian Railway, as well as a number of small bridges for 
various European couutries. The manufacture of wheels has 
acquired a considerable development at the company’s works, and 
has yielded satisfactory results.—Colliery Guardian. 
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THE UTILISATION OF SEWAGE.* 
By Dr. Henry Birp, 

To utilise the contents of the sewers, and to restore to the land 
nitrogenous and inorganic principles which are abstracted from it in 
the growth of crops for the food supply of man and animals, is one 
of the most important questions of the day. Some laborious investi- 

tions by Sudllemestony Committees and Government Commissions 

ve, indeed, shown that many of the methods hitherto proposed for 
this object are not sufficiently remunerative to stimulate commercial 
enterprise in the application of sewage to the soil; but they have at 
the same time established the fact that an exormous amount of 
natural wealth is being constantly dissipated, and finally lost to the 
country. Nor is this extravagance the worst feature of the case ; 
for the continual abstraction of valuable inorganic matters from the 
soil steadily impoverishes it, rendering it yearly less able to main- 
tain the life and vigour of an increasing population, and gradually, 
though surely, turning a fertile country into an unproductive desert. 
Even, therefore, at some temporary sacrifice, to redeem these 
valuable materials, and apply them to their obvious and natural 
destination, would ultimately prove highly advantageous to every 
district of the kingdom. ‘The benefit of such a measure would not 
be limited to the production of food. The same works which 
would secure the utilisation of sewage would protect rivers 
and watercourses from that defilement and injury which 
are now progressing pari passu, with the advance of town 
drainage and the extension of chemical works, and which, if 
uncontrolled, must, at no distant period, destroy all our fresh-water 
fish, obstruct the channels of rivers by indurated deposits,and render 
river water wholly unfit for domestic use and human consumption. 
This, too, at a time when, owing to the clearance of forest and wood 
lands, and agriciltural improvements generally, the available supply 
of water from springs is rapidly diminishing, and becoming quite 
insufficient in many places for the wants of the people. Not less 
important is the sanitary aspect of the question. So much 
information has been obtained and circulated on this sub- 
ject that it is almost needless to remind this associa- 
tion that many diseases are called into activity by foul 
accumulations in drains and ditches, and by the contamination of 
running water with the excreta of populous districts. Experience 
has shown that all diseases are aggravated, and especially that 
epidemics and pestilences extend and become more fatal in commu- 
nities and families which breathe impure air and drink foul water. 
Blood poisoning is a common result of poisoned air and water. It 
is under such circumstances and conditions of atmosphere and water 
supply, that scarlatina, typhoid, or intestinal fever and cholera break 
out, spread, and destroy. The subject is, therefore, one of deep 
interest to all persons concerned in the management of the 
sick poor ; and who is not so concerned? Tus, on sanitary, as well 
as on economical grounds, the right use of sewage is inseparable 
from the public safety, and essential to the public prosperity. In 
this matter, however, legislation is indispensable. Phe most fana- 
tical advocates of voluntary action and personal liberty will hardly 
venture to assert that the difficulty of the case can be met by indi- 
vidual effort. Where this fails, in any such public emergency, the 
municipal authority, the magistracy, or the national government 
must act, or the whole population must suffer. Parliament should, 
therefore, be asked to facilitate the extension of sewage works in the 
neighbourhood of towns and villages, in order to distribute and 
apply their excreta to the surrounding land, by irrigation, and by 
other means; and at the same time to prevent, by stringent enact- 
—— the fouling of rivers and brooks by sewage and other town 
refuse. 

The plan now to be submitted to your consideration has never 
been tried on a large scale, but it has been tested by a limited expe- 
riment, and bas been found to answer the purpose satisfactorily. it 
is founded upon the physical properties of sewage, aud on a few 
well-known chemical and mechanical principles. The following 
series of propositions and axioms embodies these principles and the 
leading features of my plan :—1. Sewage flowing slowly through 
pools or tanks, or confined in vessels separated into three portions, 
the floating, the precipitated, and the intermediate fluid. 2. The 
process of precipitation may be promoted by the use of cheap, 
simple, and easily apnoea deodorants, to be hereafter specified. 
3. Sewage, from the nature of its composition, rapidly undergoes 
putrefaction, which injures its fertilising qualities, and causes dele- 
terious and offensive emanations. ‘lhe same fermentation may be 
produced by allowing fresh sewage to filter through masses of old 
sewage in tanks, drains, and more rapidly in large sewers. 4. This 
process of decomposition may be arrested, and its injurious results 
— by removing the more solid matters of the sewage, and 

rying them at a low temperature with antiseptic chemicals. 5. In 
the decomposition of sewage ammonia and other volatile compounds 
are evolved, and are soon dissipated and lost. That if old sewage 
be dried by simple exposure it will be found to possess but a low 
fertilising power, while, if dried with a sulphuric acid, the ammonia 
becomes fixed, decomposition is arrested, and the fertilising prin- 
ciples are retained. 6, The ashes, sweepings, and other refuse of 
large towns may be rendered available in the fertilisation of poor 
land, by percolating fluid sewage through them, for two or three 
weeks, and drying the mass with sulphuric acid; this compost may, 
with little trouble or expense, be made worth at least ten shillings 
ad ton. 7. All manures prepared from sewage should be 
ept dry, and protected from sun, heat, and rain. 8. Fluid sewage, 
however treated, contains in solution and suspension fertilising 
salts and organic matters. [The chemical composition of sewage is 
well kuown, and its — quantities and qualities may be easily 
ascertained from published tables. It is, therefore, unnecessary to 
dwell upon this point.| 9. Fluid sewage can, in every case, be used 
for the irrigation of land. It should never be allowed to flow into 
the sea, rivers, or brooks. 10. ‘he more solid portions of sewage 
may be —_ separated from the fluid, by allowing the whole to 
flow slowly through tanks and culverts, fitted with sluices or tubes, 
to be constructed upon the plan of models now exhibited—the 
current being directed through the middle level, without disturbing 
the surface or bottom of the tank. The separation would be accele- 
rated by the use of a clay. 11. Clay, especially the more 
ferruginous clay and sulphuric acid, mixed in the proportion of one 
part of the latter with nine parts of the former, in a dry state, forms 
acheap and efficient precipitant for sewage ; it acts at the same time 
asa deodorant. It does not in the slightest degree injure the manure, 
but, in fact, adds materially to its fertilising quality. 12. In the 
tanks already mentioned the floating matter should be daily skimmed 
off the surface of the fluid sewage, then placed in a reservoir, and 
treated with diluted sulphuric acid. The precipitated matters should 
be also removed as often as the divisions or spaces between the 
sluices and bottom of the tanks become filled, and treated in the same 
manner with sulphuric acid. These matters so prepared may be 
dried quickly, at a temperature not exceeding 150 deg., by spreading 
the mass upon heated beds of fine ashes or clay, in covered sheds. 
When sufficiently dried the compost should be crushed to make it 
fit for drilling or spreading on land. 13. When the more solid por- 
tions of the sewage are thus intercepted by sluices or traps and re- 
moved (as above directed) ,offensive emanations are materially 
lessened, if not prevented, and the fluid portion passes 
tolerably clear out of the tanks. By this method, the 
feetor cause. by the passage of fresh sewage through masses of semi- 
solid putrifying matter is altogether prevented. It deserves to be 
repeated that, in order to preserve the supernatant and precipitated 
portions of sewage, the most efficient and economical antiseptic is 
sulphuric acid, for it fixes the ammonia, converts the vegetable 
matter into glucose, and checks fermentation; and all the resulting 
ts are known to be excellent manures for crops of clover, 
roots, &c. As before said, sewage which has been dried by simple 
exposure to the air ey but very low manuring power, the 
ammonia and its carbonates having escaped. But when dried as 
above, with sulphuric acid, the nitrogenous principles and the 
phosphates are retained, unless the temperature - raised so high as 
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to disengage foetid gases and decompose the sulphate of ammonia. 
Another method of preparing sewage for agricultural use, after 
treating it with sulphuric acid, would be to distribute it among a 
number of cylindrical draining tiles, placed over a bed of coal 
ashes or clay. These pipes being filled, the fluid filters into the 
ashes or clay, and water also evaporates from the surface of the 
pipes. The process should be repeated until the tiles are filled with 
solid residuum—which may then be removed for use. The irriga- 
tion of land with fluid sewage has been practised successfully and 
aay in many places; but it is said to be sometimes attended 
with offensive smells perceived at some distauce. This, as I have 
explained, is in consequence of an undue amount of the more solid 
matters being left to deco:»pose upon the surface of the land; and 
the objection does not hold good when those matters have been 
separated (as before shown) from the liquid before it is used for irri- 
gation. But if, without the preliminary measure, the contents of 
sewers be mixed with aslies or porous earth, and exposed to the 
weather, the compost increases in temperature and decomposes 
rapidly; the heat of the mass drives off the ammonia, and, after it 
has been washed with rain, it is hardly worth the expense of car- 
riage. Again, the more solid matter of sewage may be readily 
indurated and dried, by mixing it with common plaster of Paris, 
a valuable mineral manure, which in no way lessens the fertilising 
properties of sewage. Indeed, the value of both is increased by 
combination. It only remains for me to exhibit the action of sul- 
phated clay, both in its dry state and in solution, as also models for 
tanks, &c., and other means by which percolation through town 
rubbish may be advantageously effected. When this deodorant is 
required to purify house-drains and sewers, it should be applied 
at the very commencement of the drainage system, namely, 
the water-closets, sinks, cesspools (if any), and scullery 


in 
traps of every house communicating with the common 
sewer; half an ounce of the liquid mixed with water 


should be used on each occasion once or twice a day, or 
more frequently, by means of the simple apparatus, a sketch of 
which is shown, It would prevent the disengagement of ammonia 
and sulphuretted hydrogen. It would precipitate the phosphoric 
acid of the phosphates. If it did not destroy the specific germs of 
certain infections—as those of scarlatina, or typhoid fever, &c.—it 
would doubtless check their progress, by removing some of the 
worse conditions under which they multiply and spread. Once 
more; land may be irrigated with fluid sewage by subsoil or under- 
ground channels. Drains may be made from Qin. to 2ft. in depth, 
either of turf, or of drain pipes, or of squares nearly on a level, keep- 
ing, however, the outlet of each drain below the inlet. The surface 
soil would thus be saturated with sewage, without the production 
of noxious smells, or disturbance of crops, or interference with the 
cattle-grazing of the land. So much of the sewage as might 
ascend by capillary attraction through the nine inches of soil to the 
surface would be perfectly deodorised, and a powerful manure 
would be applied directly to the roots of the crops, enriching the soil 
to a considerable depth. The economy—not to say profit—of these 
methods of utilising the sewage of towns will be obvious to any one 
who will impartially investigate the proposed measures. 

In the course of an interesting discussion after the reading of 
this paper, Mr. Tite, M.P., said the London sewage was something 
enormous in quantity. It was collected in immense reservoirs, and 
then poured into the river at times when it would be swept out to 
sea, Thus, the whole of the sewage of London, containing impor- 
tant chemical constituents, was utterly wasted. He had no doubt 
that they should relieve the basin of the Thames completely of the 
sewage which fell into it from Chelsea to below London, but with 
regard to the utilisation of the sewage they did not see their way 
clearly, and on another point they were in a great difficulty. This 
point was as to what was to become of the drainage of the large 
towns above their district, because it was impossible to join them 
with London, and it was idle to seek to drain Oxford by any lateral 
drainage that could reach the sea. At the present time Kingston 
had made arrangements to pour its sewage into the Thames, but was 
stopped by an injunction obtained by the conservators of the river, 
by which they had been taught that such nuisances could not be 
continued. ‘lhe question then remained, what wasto be done with 
it? ‘I'wo facts had been proved. At Leicester, where the experi- 
ment had been carried on regardless of expense, it was proved that 
the deodorising of sewage by lime would purify water and prevent 
it becoming a nuisance to thestream. Since then it had been proved 
that fish flourished there, and the herbage and fruit, which before 
were poisoned, had now returned to their normal condition. This 
fact was also apparent, that the products, which it had been thought 
would be sutlicient to pay for these works, had proved an entire 
failure ; and, except for the lime used, which was very useful for 
the fertilisation of land, it had proved utterly useless. ‘The other 
fact was the experiment at Croydon, which certainly did appear 
most successful. ‘There the river formerly was polluted by the 
sewage. A farm of forty acres was then taken; ordinary drains 
were cut, the sewage was turned into the land before it passed into 
the river, thus purifying it of its offensive ingredients, and proving 
of great advantage to the land. Croydon had thus solved the 
problem extremely well ; but how such a system could be applied to 
London was a problem still unanswered. He described various 
ppeceeenes which had been submitted to the Metropolitan Board of 
Tealth, and said that they had acted on the opinion of Mr. Rawlin- 
son, the Government engineer and the adviser of the Government, 
who was of opinion, with regard to London, that it could never be 
made a commercial success, and must endin bankruptcy. Of course 
in Bath they were more happily placed; they had not to deal with 
the excreta of 3,000,000 persons, and the experience of Croydon 
might be applicable to the case of Bath. 





At the meeting of the Social Science Associxtion held at York 
a few days ago this subject was treated in the third, or Health 
Department, presided over by Sir Charles Hastings, and a paper 
was read by Mr. R. Rawlinson, C.E., on the question “ What 
are the best means for disposing of the sewage of towns?” 
In the course of his remarks Mr. Rawlinson said that the 
proper disposal of sewage was one of the most interesting ques- 
tions of the day. Companies had been formed to work patents 
for treating sewage so as to separate the solids, but such com- 
panies had signally failed. Some few aitempts had been made 
to apply the liquid sewage directly on to land for agricultural uses ; 
but no actual and unmistakable results had as yet been realised on 
any great scale. Edinburgh and Croydon were in some respects 
both exceptions to this, as at those two places large volumes of 
sewage flowed directly on to and over land peculiarly fitted by 
nature to produce favourable results, and in neither of them was 
any steam engine power required for pumping, or any expensive 
distributing ae necessary. Land was the proper place for liquid 
sewage, and in every instance where sewage in its discharge was 
liable to become a nuisance the local authorities ought to be compelled 
to filter it through land, even although a pecuniary loss was incurred 
in the process, Towns could afford to pay the necessary cost of 
works capable of preventing disease. Liverpool and Manchester 
each paid some £8,000 or £10,000 annually to remove foul cess- pit 
matter, which had produced incalculable mischief. It could not, 
therefore, be considered any extravagance if such a sum were ex- 


pended in utterly abolishing cess-pits by a regular and continuous | 


removal of cess-pit matter in a fluid state on to and over land, so as 
to inflict a nuisance on no one. 


a manure had been proved Ly every chemist of any name. ‘here 


were in this country some 500 cities, towns, and districts having | 


the powers of the Local Government Act; but in very few of them 
was sewage in its liquid form turned to any beneficial account. 


Rugby, Watford, ee Seer and Worthing were, however, | 


exceptions to this rule. Liquid sewage was spread over the land at 
Croydon by gravitation; at the other places above named pumping 
was employed. The question of sewage utilisation had been thrown 
back by errors in works. Too much had been expected, and too 
much attempted. Experience, as far as it yet had gone, proved that 
fluid sewage could not be manipulated into a solid manure so as to 
pay. To utilise fluid sewage, land was required, and a regular 


That town sewage had a value as | 


agricultural establishment must be set up. Gravitation and surface 
irrigation, as at Croydon, should be made available where practicable. 
If steam pumping power was requisite, open canal-like tanks, open 
carricrs, and surface irrigation should be adopted. Sewage irriga- 
tion might be carried on over the same ground for an indefinite 
period, as was proved by some of the land near Edinburgh, which 
had been regularly irrigated for upwards of two centuries. No 
known or tried form of precipitating sewage, so as to obtain 
a portable solid manure, had ever been made to pay in Great 
Britain. Mr. Rawlinson suggested that Parliamentary authority 
should be given to deal with the sewage generated in the 
several river drainage areas, and to impose rates over the areas 
benefitted. Papers on the same question were also read by Dr. Bird, 
Mr. Thomas Walker, and Dr. E. Bishop, after which some discussion 
arose. Lord Robert Montagu, M P., controverted the opinions 
expressed in Mr. Rawlinson’s paper, and also cited in support of his 
own views rarts of that gentleman’s evidence adduced before the 
Select Committee of the House of Commons, of which he was chair- 
man. Lord Rober! contended that a law ought to be made compelling 
every town draining into a river to utilise its sewage in a liquid 
state on the land, whether the process would pay or not. His own 
belief was that it would pay. 


ENGINEERS IN INDIA. 

Tue following letter, which has been addressed to the Calcutta 
Engineer's Journal, and the article appended thereto, will probably 
be found of interest by those who are preparing for Indian service :— 

“ To the Editor of the ‘ Engineer's Journal.’ ” 

“ Sir,—I trust you will allow me space for some remarks on your 
article of June ist, which appears likely to cause some misappre- 
hension at home, where your journal is looked to for correct infor- 
mation as to the precise causes of the discontent which, as you 
justly remark, prevails very generally among the ‘ Lord Stanley’ 
engineers. 

“T think you have been misinformed, if, as I infer from this 
article, you consider the chief subjects of complaint against Govern- 
ment to be a supposed unfairness between military men and civilians, 
and the new uncovenanted pension rules. I do not think there is 
any general feeling of jealousy between the two classes, who, as far 
as my experience goes, usually work pleasantly and harmoniously 
together. In my own province I think a creditable impartiality is 
observed, and though I have heard of a different state of things in 
other provinces, I believe the cases to be local and exceptional. 

“But, from whatever cause, it cannot be ignored that the 
‘Stanley engineers,’ as a body, have been unfortunate, to say the 
least, in the matter of promotion. It is stated by a correspondent 
of the Delhi Gazette that fifty-eight ‘Stanley enginecrs’ have entered 
the service since January Ist, 1859, of whom one has been made 
a fourth class executive engineer, and ove a special assistant, while 
of fifty-two military officers who have entered the department 
during the same Png seven are pow executives and three 
special assistants. ‘The discrepancy certainly needs explanation. 

“* As to the effects of the new pension rules, I question whether 
they have been at all realised by the majority of the corps. I do 
not think either of these grievances are the cause of dissatisfaction 
so much as the absolute smallness of pay and slowness of promotion. 

















j OF oe _ 2 2 D 
| Pee [See | as [8s | 23 2 
S¥8.| i8e4| 22. /42,| 22. 3 / “ 
1 2o°ti\ = a 98s ost ee PO = se: 
Appointment.| S2.05| $22) 223 | 2238/4425 5/78 
SSH) 3Sg8)/ fe" | sen} er" & | ge 
gaa Bera | ms Be | ae BE 
June, 1859...) 1 1 5 , 1 al 4 
» 1860..| 0 0 5 3 | (0 31 1 
» 2061 .. | 0 0 2 8 0 10 1 
. est oe 0 0 3 83] 1 
75 ie 0 0 0 9 yg) 1 
1 1 | @ 1 | 4 | 43 5 
| —_ 
| | 148 








“ The above table shows the present state of the corps, corrected as 
far as I have informed, up to June Ist, 1864. The ten second class 
probationers of 1859, who were raised to the engineer establishment, 
are omitted, because their case is a different one; two of the first 
class assistants draw 50rs. extra as civil divisional engineers, and 
one receives 100rs. officiating allowance for executive duties. 
Several men of 1859 were wade first class assistants in two years 
from their first appointments, viz., in June, 1861. ‘T'wo of 1860 re- 
ceived the same rank in February, 1862, two of 1861 in May, 1864, 
but five men of 1862, after two years’ service, are still probationary 
assistants, and so are all those of 1863, after a year’s service. The 
rate of promotion has fallen off a good deal, and will be slower than 
ever in future, as I shall proceed to show. 

“ You once objected toa statement in the Builder to the effect that 
the first-class assistants were in future to be only one-third of the 
second-class and probationers, but if you refer to tie classified list 
you will find the authorised proportion to be 37 to 116, or less than 
one-third. Your mistake arose from taking the actual numbers 
when you wrote, viz., fifty-nine to seventy-eight, and overlooking 
the words ‘in future,’ as the excess of twenty-two first-class men 
had to be cleared off before there could be any promotions from the 
class below. An enormous stoppage of promotion was caused, aud 
is only now beginning to cease. 

“The total nursber of executives is 147. If we assume that sixteen 
of these are absorbed yearly by promotion to superintending engi- 
ueers, retirement, or death, I believe we shall be over the mark. 1 
know that others put the number absorbed even below ay calcula- 
tion. This gives sixteen first-class assistants to be promoted yearly, 
or an average service in this grade of two and a quarter years. 
Now, allow that two first-class assistants and five second-class aud 
probationers are absorbed by death or retirement yearly (and here, 
again, I think we shall be over the mark), and we get twenty-three 
steps per annum to 116 second-class and probationary assistants, or 
an average service of five years in these grades, ‘I'he result of these 
calculations is as follows :— 


Probable Average 


Service. 
Probationary assistants .. .. «2 +e + 





Second-class ditto .. .. ° 3) 3 
First-class ditto ° oe ons 
Fourth-class executive .. ° 4 ” 
Third-class ditto eo ce e ° ae ” 
Svcond-class ditto .. .. «2 oc oe of of 2 9 
16; years 


Say sixteen years, with a couple of years’ leave, or eighteen 
altogether, before one can expect a salary of 90Urs. a mcnth. And 
of this period seven years must be passed on a salary of 300rs. @ 
month or less. Considering the expense aud discomfort of life in 
India, the current value of professioual services, aud the emoluments 
of other departments, this prospect can scarcely be called a brilliant 
one, and sufficiently accounts for a good deal of dissatisfaction. 
The fact is, as you have remarked, people at home have the most in- 
| correct notions about Government service, and canuct be made to 
understand the small value of isoney here. If the facts were fully 
realised by the candidates before entering the service, no man worth 
| having would offer himself. But men fancy that 2U0rs. a month 
means £240 a year, instead of £100 at the outside, and they 
think that their European experience will enable them to rise 
rapidly. The Government are to blame for inserting a clause in 
the covenant, which has caused much disappointment and vexation. 
1 mean the promise that, after a period of probation, each probationer 
should be posted to the effective establishment, ‘ with the rank to 
which, in the opinion of Government, his attainments may entitle 
him.’ This provision has remained a dead letter, as all probationers 
| are invariably posted to the lowest rank, whatever their attainments 
' or previous experience may be. The consequences are often very 
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hard. A man comes out after six or seven years’ experience of 
practical work at hoie, and finds himself kept for years on a salary 
scarcely more in actual amount, and not half as much in real value, 
as he received in England. 

“ Another cause of complaint is the rule requiring all first-class 
assistants to pass the ‘P. H.’ examination in Hindustani. It was 
originally intended to send the probationers for a year to a college 
where they might study the languages, and pick up the specialities 
of Indian work. It is a pity this plan was abandoned ; it failed 
because the candidates found the main object of their attendance, 
Hindustani, thrust entirely into the background, while they were 
called on to go through the whole college course, although they had 
already passed astiffish examination in those very subjects. A good 
deal ‘ol prejudice and want of tact was exhibited, and the scheme 
fell to the ground. It should be revived under better aus- 
pices, and the probationers should be allowed a space of time 
to pass in Hindustani and the system of accounts, before 
taking charge of actual works. There would then be no hard- 
ship in the rule referred to; at present a man finds his promo- 
tion is stopped because he has no time to prepare for an unnecessary 
examination. I say unnecessary, because there are now, according 
to the last Army List I have seen, forty-nine officers of the Royal 
Engineers, above the rank of lieutenant, employed in the Depart- 
ment of Public Works, of whom thirty-three, or more than two-thirds 
have never passed, among them Colonel Strachey himself. If the 
examination were really necessary it must be supposed that these 
officers would have their promotion stopped according to the rule 
laid down in the Public Works Code until they did pass. 

“It would be better, however, to adopt a plan already in use in 
Bombay and Madras, that of deducting a certain percentage from 
the pay of every officer until he passes, which would be fair to all, 
whereas the present rule presses far more on the civil engineers 
than on any one else. 

“On the whole, either the pay, especially of the lower grades, is 
much too low, or the promotion too slow under the new organisation 
of establishments. Taking into account the daily rise in prices, and 
the pay received by beginners in the Civil Service, on the railways, 
and elsewhere, it would be only fair to give probationers 300rs. 
a month from their joining the departments, 400rs. a month as 
second-class assistants, and 500rs. as first-class assistants. The 
four grades of Executives might be 900rs., 800, 700 and 600. 
Something should be done to quicken promotion, and reduce the 
passed in the lowest grade, by increasing the proportion of first- 
class assistants, and of first and second-class executives, and a small 
pension, say £100 a year, to be doubled from contributions to a pen- 
sion fund, should be allowed to those who wish to retire after 
twenty years’ service, in order to clear off the upper grades, where, 
under the present rules, old civilians ty and by will hang on for 
the thirty years’ pension, if any ever live to claim it, and block up 
the way for those below. 

“Unless something be done the supply of candidates will soon 
fall off, as in the case of the medical service. A great many 
mer have come out under false impressions, and now find them- 
selves tied down by circumstances. But fifty men, writing to 
all their friends and professional acquaintances under a lively sense 
of injury, will quickly enlighten the profession. And when the 
civil service, with its splendid salaries and liberal rules, scarcely 
attracts even mediocre men, Government can hardly expect a service 
which requires an expensive special education, considerable scientific 
knowledge, and previous experience, to draw away promising young 
men from the magnificent prizes open to them at home, and the 
liberal terms offered by colonial and foreign governments for such 
miserable pittances and illiberal rules as those they offer. 

I have taken my statistics from the departmental classified list: if 
those who have better means of information than myself can show 
that our prospects are mure favourable than I have concluded, I 
shall be very glad. I have endeavoured to write moderately and 
temperately, and I hope my details may prove useful in giving a 
more correct idea than exists at present of the value of our appoint- 
ments. I will only add one thing, which | shall merely allude to, as 
I believe it is under the consideration of the Government. I mean 
the difference between the pay of millitary men and civilians hold- 
ing the same rank, and performing the same duties. 1 know there is 
something to be said in favour of the extra pay to soldiers, but 
nothing that does not equally apply to other departments where 
consolidated salaries are in force. You will never persuade an 
executive engineer that his assistant ought to receive more than 
himself.—I am, Sir, your's obediently, C. E. 


The following is from the pen of the editor of the Calcutta 
Journal. 
LORD STANLEY’S ENGINEERS. 

We publish a letter, the first yet addressed to us, commenting on 
the article in our June number on the above subject. We print it 
with much satisfaction, as notwithstanding some errors, due to 
deficient information on the part of the author, it contrasts most 
favourably in tone and manner of treatment with most of those 
which we have read in other periodicals. In truth, if the authors of 
these latter could but know the effect which such correspondence 
produces in the minds of their well-wishers; if they could but 
understand that their cause is one with that of all officers of their 
department, and that by seekiug to isolate the Stanley engineers as 
a body, they are but weakening the common cause, we are sure tiey 
would be the first to regret the manner in which some of them have 
given publicity to their case against the Indian Government. They 
bave, we believe, a stroug claim to better pay and prospects than 
such as they enjoy at present; and we fully believe that many of 
them would never have taken service under the Indian Government 
had they been able better to realise beforehand the actual conditions 
of thatservice. They can but do good by bringing before their brethren 
in the profession at home, a true picture of what Indian service means ; 
that rupees spent here being but the value of as many shillingsat home 
that comfort is an unknown experience to men of small income, 
difficult to all; and that work is twice as hard, twice as responsible, 
and very poorly paid, while the prizes of the profession are few in 
number, and small in amount. All this they may say with truth, 
and they will probably find, that many of those whom they are 
inclined to look upon as favoured rivals or opponents hold very 
similar opinions. But they will only be listened w if they write ina 
reasonable and moderate spirit, and not as if, being themselves young 
fellows at the outset of their career, they expected to be placed at 
once in the higher appointments of their department. They have a 
right to expect equal treatment with others of equal qualifications, 
and this, as we have before stated, we believe they have as a rule 
received. They may fairly animadvert upon the general condition 
of the service, not so upon their position as compared with that of 
other officers in it. 

Our correspondent takes exception to this view, and gives some 
statistics which he believes to impugn the accuracy of our conclu- 
sion. He states, on the authority of a correspondent of the Delhi 
Gazette, that fifty-eight “ Stanley engineers” have entered the ser- 
vice since January Ist, 1859, and shows that their promotion has 
been so much slower than that of the fifty-two military engineers, 
who have entered the department since the same date: 
that, of the former, two only have been raised to the 
grade of fourth-class executive engineer, or its equivalent, 
while of the latter ten have been so promoted. We do not 
know whence the Delhi Gazettes correspondent may have 
obtained his information, but a reference to the Classified Official 
List of the Department* shows—first that the earliest date at which 
aty of the Stanley engineers entered the Department was June 1st, 
1800, just seventeen months after the date above quoted, while of 
the muitary engineers who entered since the same date, one only is 
of the rank of 4th class executive and one special assistant, these 
both being cases of officers transferred from the P. W. Departments 
of other governments, and therefore not admissible in any com- 
parison of the relative rates of promotion of civil and military engi- 
neers. Equally incorrect is our correspondent’s statement of the 
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proportion of first-class assistants to second class assistants and 
probationers (our original correction of the statement of the Builder 
only referred to first and second class assistants excluding the pro- 
bationers). In the classified list to which our correspondent refers 
us, we find, excluding supernumeraries in all cases— 


First-class assistants .. 45 
Second ,, P oe ee ee oo 71 
Probatiuners oe ee oo @ 


ll) 
which gives a proportion of 2 to 5: the inclusion of supernumeraries 
makes the relative numbers 51 to 135, which are still very different 
from those stated by our correspondent; but as we are both dealing 
with authorised numbers, we take the former as the true criteria. 
We may mention that having obtained a reference to the forth- 
coming list of the department for May,1864, the authorised numbers 
therein are the same as in that of November, from which the above 
are quoted. 

Our correspondent is probably correct in his remark that the 
clause in the C.E. covenant, promising that, “after a period of pro- 
bation, each probationer shall be posted to the effective establish- 
ment, with the rank to which, in the opinion of Government, his 
attainments may entitle him,” has caused much disappointment and 
vexation. This is entirely in accord with what we originally stated 
as our conviction, viz., that the engineers received their appoint- 
ment with hopes and expectations which have in many cases proved 
delusive. But when he speaks of the men coming out here after 
six or seven years of practical experience at home, although he 
may possibly state a fact, it is one which would scaresly sanction 
the implied inference, that this experience has been superadded to 
a scientific education, seeing—that for those years of which we have 


| any data before us—1859, 1860, 1862, and 1863—the oldest men 
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appointed had attained the not very mature age of twenty-two 
ears, 

His statement, that all first-class assistants are required to pass 
the P. H. examination: in Hindustani, is, we think, open to misap- 
prehension. It should be that they are required to pass bafore being 
promoted to the next grade,—that of 4th class executive engineer. 
He is correct in stating that the preparation for this is a difficult 
matter for men employed in the active service of the depart- 
ment, but in this respect both the military engineers and 
the officers of many other departments are in a like posi- 
tion. We believe that the plan of sending probationers to 
study at Rurkee was abandoned on the very ground stated by our 
correspondent as its chief objection, viz., that the college course was 
only calculated to teach those subjects in which the Stanley engi- 
neers had already passed an examination, and that it included no 
competent instruction in that which he considers should have been 
their chief object of study. We think, with him, it would be ad- 
visable to allow probationers a certain time to prepare for their pass- 
examination in Hindustani, but whether they would themselves 
prefer it, seeing that it would defer the date from which their 
names would be borue on the rolls of the departinent, we are unable 
to say. 

We fully agree with our correspondent in bis statement, that the 
scale of pay, not only of the lower, but of all grades in the depart- 
ment, is too low, aud thet promotion is too slow, and we believe 
that Government will be compelled, by the irresistible logic of 
events, ere long to recognise the truth of this view. It cannot 
continue for many years louger to depend for its supply of servants 
on the self-deception of young men at home, and on their ignorance 
of the value of its offers, and the advantages of an Indian career. A 
service or a profession the remuneration of which in its lower grades is 
small, will attract but few aspirants, and those of very mediocre 
abilities, unless it offers also great prizes as a reward for its distin- 
guished members. Government service rarely has great prizes to 
bestow, except in its legislative or political departments, and it is, 
therefore, imperative, in order that it may attract a supply of even 
good average talent, that a fair remuneration be allotted to all 
grades. And this, we take it, is its true policy. That it is so, 
Government has shown itself slow to recognise, and, accordingly, in 
many of its departments (our correspondent quotes the Medical 
Service, and we might add others), the supply of candidates has 
failed; unless it becomes more enlightened we believe, with him, 
that ere long engineers will fail it also. 

“ We have left for the last point to be noticed, that which comes 
among the first in our correspondent’s letters, his doubt of our 
accuracy, whether the effects of the new pension rules have been at 
all realised by the majority of the corps. If so, we can only say, 
that those with whom our correspondent is in communication are 
much slower in perception than their official bre:hren, of whose 
opinions and feelings we have practical experience. The smallness 
of pay and slowness of promotions, which he believes to absorb 
their entire attention, are undoubtedly more poignantly felt, because 
immediate; they are evils aud seek remedy, but the pension rules 
are this and more: they are an actual wrong; at least, we cannot 
but so regard them ourselves, and so, we believe, do most of those 
who are affected by them, and whose opinions we have an oppor- 
tunity of learning. We cannot but think our correspondent is mis- 
taken in his belief of the apathy of his con/réres. 





A New Sutr.—A bold and novel scheme, involving a revolution 
in the construction of vessels of war, has lately been submitted to 
the Admiralty by Mr. A. M‘Laine, a naval architect of Belfast. Its 
main feature is the abandonment of broadside guns and even of 
revolving turrets, and the substitution of fore-and-aft guns, “to fire 
only on the line of the keel.” The advantage alleged to be gained 
by the adoption of this expedient is twofold. In the first place, a 
ship thus armed and carried into action would present to the enemy 
her breadth only, instead of her length—that is afront of some 5vft. 
instead of a front of some 250ft. She would become, as Mr. M‘Laine 
contends, “ five times more difficult to hit, and where hit ” (owing 
to the difference in the angle of impact) “perhaps five times 
more difficult of penetration.” In the second place her 
aggressive power would be proportionately increased by the enor- 
mous weight which might be given to guns mounted on the new 
principle. The practical limit to the calibre of broadside batteries is 
the range of their “ lateral training,” but Mr. M‘Laine proposes that 
his guns should have no training at all, in the ordinary sense. They 
would be incapable of firing except in one direction, and while the 
elevation of each would still be regulated by the captain of the gun, 
it would be virtually pointed by the steersman. Mr. M‘Laine advo- 
cates the universal employment of twin screws in ships of war, which 
would “enable them to be turned on their keels and kept in the 
strongest position for defence.” ‘The only objection which he recog- 
nises is the supposed inferiority of the double screw in respect 
of speed, and this he undertakes to overcome “by suitably 
designing the after end of the vessel,” and especially by 
keeping the screws deeply immersed. He does not, however, 
rely exclusively on the screws for rapid turning, since he 
suggests the use of a centrifugal pump at the bow, to act as a 
supplementary motor. ‘To effect the second object—that of making 
guns “of unlimited weight” perfectly available for attack —he 
contemplates the suspension of them on fore-and-aft railways, sup. 
ported on stanchions or diagonal framework, and so laid that the 
gun could not be capsized by a roll of 70 deg. each way. For this 
purpose the rails must be wide apart, and incline inwards, while 
the wheels of the gun carriage must be deeply grooved, and the 
gun itself must hang low. The recoil could be received on a 
hydraulic cylinder, and the captain of the gun—who would be the 
acting captain of the vezsel, as he would have to control the steers- 
man—would be provided with a seat behind the gun, and would 
oscillate with it forwards and backwards. The loading would be 
performed by machinery, and Mr. M‘Laine indulges the belief that 
two or four guns, at most, thus handled, “ with their muzzles de- 
pressed over an invulnerable bow,” would sink the strongest ship 
afloat in one discharge. Mr. M‘Laine has designed a vessel of war 
on this theory, the estimated speed of which is fifteen knots an hour. 


| Sovurn Kensington Museum.—During the week ending the 24th 

September, 1864, the visitors have been as follow:—On Monday, 

| Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
12,234. On Wednesday, Thursday, and Friday, students’ days 
— to the public 6d.), open from 10 a.m. till 6 p.m., 1,800. 
Total, 13,534, From the opening of the Museum, 4,857,322. 


Sream SHiPsvurLmNnG ON THE Crype.—There are now thirty-one 
shipbuilding yards on the Clyde, thirteen having been formed since 
1860. These latter are enjoying already a fair share of business. 
There are now, altogether, ninety vessels on the stocks, representing 
| a total of about 70,000 tons. About forty more steamers are either 
in course of being fitted out, or have been ju-t got ready for sea, 
making a total of 130 vessels, of the aggregate burden of 100,000 tons. 
During the past nine months 150 steamers, representing a total of 
117,000 tons, have been launched on the Clyde. Sorter the whole of 
1863—the busiest year previously experienced on the Clyde—the 
total number of steamers launched was 170, of the aggregate burden 
of 124,000 tons. A paddle, named the Largs, has been launched 
by Messrs. T. Wingate and Oo., for the Wemyss Bay Railway Com- 
= . The dimensions of the Largs are:—Length of keel and 
‘orerake, 160ft.; breadth of beam, 19ft.; ditto over paddle—boxes, 
36ft.; depth of hold, 8ft.; gross burden, 285 tons registered 
burden, 200 tons, builders’ measurement, She is to be titted with a 
pair of fore and aft diagonal engines, of about 100-horse power, 
with feathering wheels, and she will carry two vertical cylindrical 
boilers. There is at preseni on the stocks in a forward state in 
Messrs, Wingate’s yard a screw of 515 tons and 90-horse power, for 
Messrs, Seligman and Co., of Glasgow, and intended for the Con- 
tinental trade. Thero are also laid down two paddles for the West 
Indies, of 930 tons and 715 tons, and of 250 and 200-horse power 
respectively. An iron screw of 1,000 tons, built and engined by 
Messrs. W. Simons and Co., has been launched from the London 
Works, Renfrew. This vessel is fitted with a pair of geared engines 
ef 200-horse power, and is intended for the mail service. She is 
named the Principe Amedeo, and has accommodation for 100 
passengers; she has a steam windlass, a steam crane, and every 
recent improvement. A preliminary trial has been made of the 
engines of the Moravian, a screw, built for Messrs. Allan's mail 
service. Mr. A. Denny, of Dumbarton, has launched a paddle 
named the Maude Campbell, intended for the Nassau trade, and 
exactly similar to several other steamers recent!y built in the neigh- 
bourhood. She is to be engined by Messrs. It. Napier and Sons, 
Glasgow. 


Lorp Brovenam on tHe Co-oreRATION SysteM.—At a recent 
meeting, Lord Brougham said that he regarded nothing in this 
country —he might say in this age—as of equal importance with the 
co-operative principle, the plan of men joining together and work- 
ing in common, of saving in common, and of sponding their money 
in common, in the way most economical and b ueficial to thomselves 
in obtaining goods at the cheapest rate and of the best quality, at 
stores from which profits were to be derived to lay by and to expend 
upon other branches of the system—namely, working in common 
together for acommon profit. These two parts of the plan were in some 
respects very different. The ove part might be excluded, while the 
other might be carried on by a large or a smal! number of working 
men. Healluded tostoresof goods, where a number of people joined 
together to purchase in common at the cheapest rate, and of the best 
quality, goods to be consumed by thomselves, and, being themselves 
both purchasers and consumers, they thereby gained not only the 
benefit of goods of excellent quality, but a profit upon what they 
consumed, which would otherwise belong to the petty tradesmen. 
Rochdale was the place at which the system was first begun, and the 
noble lord explained the great success of that movement, which 
was commenced by eight working men. These men increased their 
numbers aud augmented their supplies in their warehouse to such 
an extent that very soon they numbered themselves by hundreds, and 
their goods by thousands of pounds in value, and the profits in six 
months were such that they were enabled to divide bon 15 to 20 
per cent. upon the sums whi -h they had collected and expended. In 
a little while the neighbouring towns of the West Riding 
of Yorkshire were worked upon the same principle, and 
the system was carried out a little further by the setting 
up of a mill at which cotton was spun, and the profits were 
very great. The working men, by their industry, became manu- 
facturers as well as consumers of goods, and this had been the 
case in many perts of thecountry, thereby producing an impression, 
and being a very great success. ‘Temperance was a great part of the 
system, and the savings effected with which to establish these 
societies were very much owing to that temperance. Those who 
avoided public houses, and adopted temperance in their own homes, 
found it better not only for their own pockets, but also for their 
health and working powers. ‘The system of co-operation might be 
extended to country districts with success. Turning to the subject 
of the health and comfort of the working men, he pointed out 
the importance of the proper arrangement of their cottages and 
dwellings, arranging them in a manner and with a view, in the first 
instance, to the promotion of health and order, and decency in the 
next, and altogether so as to make a man’s house comfortable to 
himself and wholesome to his wife and family. Much of this de- 
pended upon the landlords, but much might be done by the working 
men themselves in keeping their houses dry and clean, and properly 
ventilated. 


Improveo Reverseratory Furnace.—We have taken the oppor- 
tunity, during the past week, of examining an improved and very 
efficient furnace, invented by Mr. E. B. Wilson, of Parliament- 
street, and whioh has now been constantly in use at the factory 
of Messrs. Moreland and Sons, the millwrights, for some months, 
The furnace in question has been employed for the heating of 
rivet bars; and Messrs. Moreland consider that the econom 
which they have secured through adopting the invention is 
equal to at least 50 per cent. The furnace is upon the re- 
verberatory principle ; but several important modifications have 
been made, There is the bed, as in the ordinary reverberatory 
furnace, but after the flame has exerted its influence here, the 
products of combustion are conducted through a channel, which 
passes downward, and thence beneath the floor to the chimney 
stack. But the greatest novelty is in the fire-s and it is in this 
that the great importance of the invention is manifest. By an 
ingenious and simple arrangement fire-bars are entirely dispensed 
with, and the additional advantage is obtained by supplying the 
fuel in such a manner that the whole of the gases contained must 
be consumed and utilised instead of a considerable portion passing, 
as is too often the case, in an unchanged state over the bed 
of the furnace, and up the chimney. Tho fire-space in the 
improved furnace is no more than a suitably-formed chamber 
of the usual refractory material, ——- in the centre, of course, 
transversely, with a ging bridge, the bridgo between the fire- 
space and the bed occupying its ordinary position. The fire 
being once lighted the portion of the fire chamber upon the outer 
side of the hanging bridge is kept well supplied with coal, and 
it will be readily understood that, as the air to support com- 
bustion must pass through the interstices between the cold fuel 
before it can reach the incandescent fuel, the whole of the gases 
evolved while the fuel is warming must be utilised, and hence the 
economy referred to. It should be carefully observed that in Mr. 
Wilson’s furnace the system of burning is not simply that of a down- 
ward draught, but consists in introduciag the fuel at the furthest 
point from the chimney, the necessary consequence being that, as 
the surface of the fire on the drawing side is at all times in an 
incandescent state, every particle of heat acts upon the bed, and the 
iron is heated with the cleanest —_— flame. Messrs. Moreland 
are employing the furnace for the heating of rivet rods, and the 
freedom from scale of the rivets made is readily apparent, but it will 
be evident that this is not the most important purposes for which 
the invention could be employed, since ap for example, to 
puddling furnaces, where a clean flame has a | effect upon 
the quality of the iron uced, the improvement would be invalu- 
able.— Mining Ji 
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WOODMAN’S IMPROVEMENT IN CLOSING 
JARS, BOTTLES, &c. 


Tis is an invention of Mr. C. T. Woodman, of Boston, U.S., 
and relates to the closing of bottles, jars, &c. 

Fig. 1 is a longitudinal central section through a bottle provided 
with this improvement in closing the same; Fig. 2 is a side elevation 
ofa deport or faucet provided with this improvement in closing 
the same; and Fig. 3 is a longitudinal central section of Fig. 2, 
showing the internal construction. 

The nature of this invention consists, first, in the employment of 
a loosely fitting, elastic, globular body in the neck of a bottle, jar, 
or can, or in the chamber of a stop-cock or faucet, so constructed as 
to form a seat & for said body, and pressing the same sufficiently 
hard against said seat to make it air and water tight by means of a 
follower, provided with an external screw, which works in an internal 
screw in said neck or chamber. 

And second, in providing the neck of a bottle, jar, or can with a 
lateral outlet C, above said seat &, to operate in combination with the 
elastic globular body H and follower G, so that a part or all of the 
contents of the vessel (especially such as ale, beer, wines, and 
mineral waters) may be readily drawn through said outlet as 
required without injuring the stopper, wasting the liquid, or 
exposing what remains undrawn to the atmosphere. ‘The outlet C 
is also useful for charging or filling the vessel by means of a pipe or 
hose without removing the stopper. 

Fig. 1 represents simply a longitudinal central section through a 
common bottle, of which the body A is constructed in every respect 
like those in general use, while the lower end of the neck B is con- 
tracted so as to form an annular seat & for the globular body H to rest 
upon. ‘I'he upper part of the neck LB is provided with ascrew; the 
lower part between said screw and the seat k being smooth and 
round, so that the body Hl may play with freedom in it. The 





I’, G, way be of any material capable of affording a 
The bottom part G, of this follower may 
The body IL is spherical, and 
should be a Jittle less in diameter than the inside of the neck B, so 


follower kK, 
suitable screw thread. 
be either convex, flat, or concave. 


that it will roll out or turn therein with freedom. It may be made 
of any suitable elastic material, though the inventors consider india- 
rubber for most purposes as preferable to any other. C is an outlet 
in the neck of the vessel, the size, shape, and position of which 
outlet are plainly shown. Its size and length, howover, may be 
varied at pleasure. The ball If being dropped into the neck of the 
vessel, and the follower screwed down upon it as shown, it is obvious 
that the vessel will be most effectually and quickly closed. It 
is also obvious that a part or all of the contents of the vessel 
can be readily drawn by simply starting back the follower, 
so as to allow the ball H to move from its seat /, the great utility of 
which, especially in drawing small quantities at a time, is equally 
plain. Again, the elastic ball H (turning freely in the neck of the 
vessel, and almost certain to rest ona different part of its surface after 
every draft), will not become hard or misshapen, as would be the 
case if it were always submitted to pressure in one and the same 
position. Instead of using the outlet C, the contents of the vessel 
may be drawn in the usual manner, by removing the follower and 
ball, the outlet C being kept on top and forming a vent; or in jars 
and cans, for many articles, such as fruits, jellies, &c., the outlet C 
may be dispensed with. 

Figs. 2 and 3 represent the improvement as applied to a stop-cock 
or faucet of ordinary size and shape, and of any suitable material. 
The shape and size, however, may be varied at pleasure. 

is the round induction pipe, and B is an enlarged cylindrical 
covtinuation of the same, forming a chamber for the ball and 
follower. The inner end of this chamber B forms an annular seat & 
for the ball H, as shown in Fig. 3 ; C is the eduction pipe, the outer 
end of which may be provided with an external screw / for the 
purpose of attaching a hose or filter; Dis the cap or outer end of 
the chamber b, to which it is attached by means of a screw, as 
shown in Fig. 3; 1 being a packing of rubber, or other suitable 
material, to make a water-tight connection between the cap and 
chamber, and also prevent any leakage round the shank FE of the 
follower. ‘I'he follower G and its shank E are made in one piece 
of any suitable metal. The face of G (which is presented to the ball 
H) may be flat, concave, or convex ; the latter, however, Mr. Wood- 
man considers preferable to any other form, inasmuch as the friction 
on the ball and the tendency to twist the sameare less. ‘The shank E 
is provided with an external screw, which plays in an internal one 
in the cap D; I’ isa wheel or handle attached to E, whereby the 
latter is turned, The ball IH should be just large enough to play 
with freedom in the chamber B, When the follower is turaed back 
from the pipe A, the pressure of the liquid causes the ball H to 
follow it, leaving a round unbroken passage for the flow of the 
liquid as represented by the dotted line in Fig. 3, an advantage 
which the pateutees believe is not afforded by any other stop-cock 
or faucet in use. The ball H moving freely in the chamber B, has 
every time it is liberated its position changed, being turned by the 
flow of the liquid, so as never to become misshapen and hard, as it 
would if always pressed against the seat in the same position. 
The friction of the ball IH on its seat is also much Jess than would 
be the case were it a fixture on the follower, or of any other shape 
than globular. 





JOHNSON’S IMPROVEMENTS IN SEWING 
MACHINES. 


Tuis invention, patented by Mr. J. H. Johnson, for the Grover and 
Baker Sewing Machine Company, of New York, relates to the driving 
or actuating of certain parts of sewing machines, and is applicable 
either to shuttle machines or to looping machines, 

The first head of the invention consists of a peculiar combination 
of mechanism for driving one shaft from the other in that class of 
sewing machines wherein two shafts are employed—namely, the one 
to actuate the needle, and the other to drive the shuttle circular 
needle, hook, or looper, as the case may be. This combination con- 


sists of two crank pins, a connecting rod, and a swivel or fixed 
fulcrum, through or on which fulcrum the connecting rod is free to 
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slide longitudinally and vibrate laterally. One of the two shafts, by 
preference the upper one, which is carried in the bracket of the 
machine, is driven by a belt and driving pulley, or otherwise, and 
carries a crank pin, to which is jointed the upper end of a connecting 
rod, which slides through a guide or socket capable of swivelling or 
turning upon a centre or fulcrum of its own. The lower end of this 
connecting rod carries a second crank pin, which fits into a slot in a 
disc fast on the second shaft of the machine working below the bed 
plate. ‘The swivel fulcrum of the cunnecting rod is actuated on some 
point between the centres of the driving and the driven shafts, and 
in the same line therewith. On imparting a rotatory motion to one 
of the crank pins, the connecting rod will, by its sliding and lateral 
oscillating motion, impart a rotatory motion to the opposite crank 
pin, thus causing the two shafts to revolve together, turn for turn, 
in a perfectly isochronous manner, although the two may move at 
varying speeds during portions of a single revolution. In lieu of 
having the connecting rod to slide through a swivel socket or guide, 
the rod may be slotted longitudinally, aud work over a fixed pin or 
antifriction roller as a fulerum. 

The second head of this invention consists of certain peculiar com- 
binations of mechanism for transmitting a differential vertical reci- 
procating motion to the needle, slide, or carrier from the needle- 
actuating shaft of the machine. 

According to the first part of this head of the invention, a disc 
or arm is keyed on the front end of the shaft which works in the 
bracket of the machine, and in this disc or arm there is made a slot, 
which may be either a straight radial slot or a curved slot, but it is 
preferred to make it straight, and in a radial direction from the centre 
of the shaft. In this slot works a crank pin carried by a rotating 
disc on the inner end of a short spindle, the axial line of this short 
spindle being eccentric to that of the needle-actuating shaft, that is 
to say, it is situate either above the needle shaft and in a different 
vertical plane. To the crank pin above referred to is jointed a con- 
necting rod or link, the lower end of which is jointed to the needle 
slide or carrier. On rotating the slotted disc the crank pin will be 
caused to rotate, but as it rotates on a different centre to that of the 
slotted disc it will travel along the slot, and will approach towards 
and recede from thecentre of the disc alternately, its vertical motion 
being slow when near the centre of the slotted disc, and faster when 
near its circumference. Dy suitably adjusting the parts variatious 
of velocity may be obtained, and the variation in speed at different 
parts of the revolution may be so regulated as to cause the needle to 
pause or move slowly at any part of its traverse; for example, just 
after it has risen to expand the loop, then to move quickly when 
completingits ascent, and, finally, to pause again or move slowly on 
completing its upward traverse, so as to afford ample time in the 
first instance for the shuttle or looper to pass through or enter the 
loop; and, in the second instance, to allow the feeder time to act 
before the needle again penetrates the material. In lieu of the con- 
necting rod or link above referred to, a slot in the needle slide may 
be employed. 

The second part of this head of the invention consists in the com - 
bination of a rotating slotted disc, a stud pin from which motion is 
imparted to the needle slide or carrier, and a stationary face cam, 
having a groove in the face thereof of the form required to give the 
desired differential motion. Through the ceutre of this stationary 
cam works the front end of the needle-actuating shaft carried in the 
fixed bracket of the machine, and to the extreme front end 
of this shaft is keyed the disc having a radial or, curved slot 
therein. In the slot of this disc works a stud pin fast on one end of 
a connecting rod or link, the other end of the rod or link being 
jointed to the needle slide. The stud pin is made sufficiently long 
to pass entirely through the slot in the rotating disc, and to enter 
and travel within the groove in the face of the stationary cam situate 
immediately behind the disc. The vertical reciprocating motion 
of the needle slide or carrier is derived from the revolution of the 
stud pin, which is carried round by the slotted disc ; whilst any 
variation in the speed of or differential motion in the needle 
slide is obtained from the cam groove, which acts as a guide to 
the stud pin, causing it to travel along its slot in the disc and 
approach to or recede from the centre of the disc according as a 
slow or quick motion is required at different parts of the traverse of 
the needle slide. 

Fig. 1 is a front elevation of the improved sewing machine 
constructed according to the first and second heads of this 
invention ; Fig. 2 is a side elevation ; Fig. 3 is a rear elevation, 
and Figs. 4,5, 6, and 7 are details of the actuating mechanism. 

In these drawings the bed plate of the machine is shown at 
a, a, the bracket at 6, 6, the upper shaft atc, c, and the lower shaft 
at d, d. This latter, in the present instance, carries two cams, e 
and /, the former actuating an ordinary feed, and the latter by 
means of a bent lever or bell crank, not represented in the engravings, 
giving motion in the usual manner to the shuttle driver and 
shuttle, but this shaft may be applied to move a hook or an eye 
pointed needle or a looper for a single thread machine. The 
machine is to have a proper feed apparatus, presser foot, bobbin 
supporters, tension apparatus, and, if necessary, a thread controller. 
In the engravings a four-motion feed is represented. The needle is 
shown at g, the needle stock or carrier at A sliding in proper guides, 





In this machine the 


and the tension for the upper tiiread at é. 
upper is the driving shaft, or that to be actuated by the prime 
mover, and it is provided with a fly wheel ard pulley, as at j, but 
the lower one may be the driving shaft, and the upper one the 
driven shaft. In connection with the upper shaft there is a crank 
pin &, and to the lower shaft is connected another crank pin k', both 
pins have about the same throw, and are coupled together by an 


ordinary connecting rod £*. If desired, the lower crank pin /' may 
be secured to the lower end of the connecting rod, and work in a 
radial slot in a disc fast on the lower shaft, as hereinafter described. 
This rod passes through and slides in a vibrating fulcrum £*, which 
it is preferred to make as a journal box in two pieces, one 
of which has secured to it a pin which oscillates in a socket k‘, 
The requisites of the fulcrum, or its equivalent, are that it shall 
permit of the endwise motion of the connecting rod, and shall at the 
same time cause it to oscillate upon points somewhere between its two 
extremities. When the upper shaft is revolved in the direction of 
the arrow, from the position shown in Fig. 3, it will raise the con- 
necting rod, and consequently the lower crank pin, and will at the 
same time carry the upper end of the connecting rod sidewise, 
moving the lower end in the opposite direction, in consequence of 
the confinement of the rod by the fulcrum, and thus revolving the 
lower shaft in the direction of the arrow. At and about those parts 
of the revolution where the connecting rod lies in the plane passing 
through the centres of the two shafts, or nearly so, the motion 
imparted to the lower one will be due almost entirely to the 
oscillatory motion of the rod upon its fulcrum ; when the shafts are 
90 deg. from that position of the rod, the motion conferred upon the 
lower shaft will depend almost wholly upon the endwise or longi- 
tudinal motion of the rod. It will be seen that the two shafts will 
vary slightly in velocity during each revolution, but they will 
nevertheless always make revolution for revolution, each crank pin 
always bearing the same relative position to the other at any given 
point in each and every revolution, This variation of velocity, 
when the proportions and arrangements of the parts are as shown 
in the engravings, is practically unimportant; but if great nicety 
be desired, it may be compensated for by the shape of the cams which 
actuate the shuttle, or lower eye-pointed needle. In single-thread 
machines, and those of the Wheeler and Wilson variety, a rotatory 
hook may be placed upon the end of the lower shaft. ‘his contriv- 
ance will not operate if the driven crank pin be made fast, or, in 
other words, cannot change its distance from the centre of the shaft 
unless there be a great amount of play in the connections, which 
would be objectionable. The crank pin k! is therefore so mounted 
that it may vary its distance from the shaft with which it revolves. 
In the machine shown in the drawings this crank pin works in a 
slotted disc, the slot extending in a radial line from the centre of the 
shaft, and in this slot the pin is free to slide. The oscillating 
fulcrum may be set nearer to one shaft than to the other, or the 
connecting rod made longer or shorter, and a considerable variation 
of velocity of the driven shaft during any one revolution may thus 
be attained. This variation of velocity may be taken advantage of 
for imparting varying velocities of travel to the shuttle or other 
working parts actuated from the driven shait. The upper shaft has 
secured upon its front end a boss or face wheel m. Aslot m' is formed 
in this boss, and into it extends a crank pin n, which is supported by 
and revolves with a short shaft p; this latter shaft is not opposite the 
upper shaft, but lies above it and in a different vertical plane. A con- 
necting rodg extends from the crank pin x to the pin upon the needle 
stock or carrier h, the connection being such that the stock or carrier 
is forced to rise and fall as the crank revolves. When the upper or 
main shaft is revolved, the slot, m', will force the crank pin, n, to 
revolve ; and as the two shafts are eccentric, the pin will, during its 
revol:tion, be forced to slide in the slot; as it slides, it will vary its 
distance from the centre of the main shaft, and the pin will have @ 
rapid motion when at a distance from the main shaft (see Figs. 6 
and 7), and a comparatively slow motion when it is close to the 
centre of the main shaft (see Figs, 4 and 5). The distance 
between the ceutre of the shaft and the centre on which the 
crank pin revolves, may be varied from the precise distance shown 
in the engravings. The throw of the crank pin, or length of 
the crank, may also be changed, and also the length of the slot, 
and by such changes variations of velocity may be produced, suiting 
the exigencies of any special machine, or the judgment of any con- 
structor. The shafts are so placed relatively to each other, that 
the slow motion of the pin occurs when the necessities of the 
machine require a slow motion of the needle. The contrivance 
works smoothly, and with little friction or wear of the parts, and 
the varying velocity of the pin, with reference to the main shaft, 
may be further diversified by curving the slot, but the inventor 
prefers a straight slot. ‘I'he acting parts of the coutrivance are @ 
revolving slot, a crank pin revolving upon a centre eccentric to that 
upon which the slot revolves, and a connecting rod or some equiva-~ 
lent therefor, such as a slot in the needle stock or carrier to transfer 
the motions of the crank to the noedle, and by varying the relative 
positions of the centres of the shafts and the ceutre of revolution of 
the crank pin, and, if desired, the length of the crank, the variation 
of velocities of the shafts may be changed as circumstances may 


require, 
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CLARK’S IMPROVEMENTS IN SAWING MACHINES. 
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Tue object of this invention, patented by Mr. W. Clark, of 
Chancery-lane, for clients abroad, is to obtain a sawing machine of 
simple construction, which may be adjusted or manipulated with the 
geatest facility for sawing ship and other timber in curved and 
bevelled form. 

The invention consists in placing the gate or sash of a reciprocat- 
ing saw between guides, which are attached to a graduated ring 
fitted between friction rollers, and provided with a concentric sector 
rack, into which a pinion gears, all being arranged in such a manner 
that the saw while in operation may be adjusted from a vertical to 
a more or less inclined position at either side of a vertical position 
according to the bevel required. 

The inveniion also consists in a novel manner of driving or 
operating the saw, whereby the lat:er may be operated or driven 
with equal facility at any angle or position in which it may be 
placed. 

The invention further consists in a novel arrangement of a feed 
roller, whereby the same is rendered capable of being thrown in con- 
tact with or free from the log, and also of being adjusted in such a 
manner as to cause the log or stuff to be fed to the saw in a direction 
corresponding with the form of the cut to be made, whether tte 
same be straight or curved, thereby causing the saw to work in line 
with the cut, and avoiding much friction in the working of the 
former, as well as much wear and tear, 

The invention still further consists in the particular manner of 
grooving the feed roller, whereby the log is prevented from slipping 
laterally while hein; fed to the saw,and in using in connection 
with the feed roller a swivel pressure roller for keeping the log 
firmly upon its bed while being sawed. 

Fig. 1 isa front sectioual view of this invention; Fig. 2, a side 
sectional view taken in the line y, y, Fig. 1. 

Fig. 3 is a front sectional view taken in the line 2, 2, Fig. 4; 
Fig. 4, a side sectional view of the same taken in the line Ws 
Fig. 1; Vig. 5, a detached view of the feed roller pertaining to the 
same, 

A, Figs. 1 and 2, represents a framing which supports a horizontal 
bed B ; a, a, are two uprights, one being at each side of the framing 
and connected at their upper ends by a cross bar . C represents a 
ring, which may be of wood or metal, cast iron would be the prefer- 
able material ; this ring C is provided at its periphery with a flange c, 


and is fitted between friction rollers D, which are attached to the up- | 


rights a, a, two to each upright, the flange ¢ fitting in grooves in 
the peripheries of the rollers D. The front or face side of the ring 
C is graduated in degrees, as shown in Fig. 1, and atthe back of the 
C there is a sector rack E, into which a pinion F gears, said pinion 
being on a shaft d, which has a hand wheel G on its back end, and 


its bearing e, attached to one of the uprights a. To the ring C | 
there are attached two parallel guides f, /, such guides being at | 


opposite sides of the ring, and between these guides a saw frame, or 
sash h, is fitted and allowed to work freely ; Lis the saw, which is 
secured in the frame or sash in the usual or any proper way, such 
saw working through a hole g, in the bed B. The lower cross bar h, 
of the frame or sash II, is attached to a bar or slide i, which is fitted 
between pendant guides j, j, attached to the lower part of the ring 
C; and the slide i is connected at its lower end by a pitman J, with 
acrank pulley K, on the inner end of a driving shaft L, which is in 
a plane that passes through the centre of the ring C. 

The operation is as follows: —The shaft L is rotated by any con- 
venient power, and a reciprocating motion is communicated to the 
saw frame or sash H, from the shaft L, by means of the crank 
pulley K, pitman J, and slide bar i. The stuff or timber to be 
sawed is placed upon the bed B, and fed to the saw by hand, or by 
any suitable feed mechanism, and the saw I, while in operation, is 














adjusted in an inclined position either to the right or left, to suit the 

bevel required to be given the timber; and as this bevel in ship 

timber is continually varying, the saw I, is moved or adju ted 
accordingly by simply turning the hand wheel G, the pinion F, on 
| shaft d, and sector rack I, on the ring C, causing the latter to turn, 
aud ith it the saw I. ‘The graduated part of the ring C, serves as 
a guide for the adjustment of the saw, while the timber is marked at 
different points, indicating the bevel that is to be given it. 

A, Figs. 3 and 4, represents a framing on which a fixed horizontal 
bed B is placed, and C is a reciprocating saw gate, which works 
between parallel guides a, a, attached to a ring D, the latter being 
fitted between friction rollers b. The above parts coincide with the 
parts previously referred to in Figs. 1 and 2, and therefore do not 
require a further description. I¢ represents a feed roller, the journals 
ec, c, of which are fitted in a box or frame F, the latter having a 
pendant rod G attached to it, which is fitted loosely in bearings 
d, d, attached to the framing A. 
opening e in the bed B, and the lower end of the pendant rod G 
rests upon the inner end of a lever H, by operating which the 
roller E may be raised and lowered. One of the journals, ¢, of the 
feed roller G,is fitted in a socket I, which is at the inner end of shaft 
J, underneath the bed B. The portion of the journal d which is 
fitted in the socket I is of square form, and the interior of the 
socket is of corresponding form, so as to admit of the feed roller 
being rotated by the shaft J, the latter having motion communicated 
to it in any proper way. ‘I'he square part of said journal ¢ is also 
fitted loosely in the socket I, to admit of the box or frame F and 
roller G being turned in a position more or less obliquely with the 
shaft J, as will be understood by referring to Fig. 5, in which an 
oblique position of such roller with the shaft J is shown in dotted 
lines, the shaft J being also allowed to move laterally to a certain 
extent, its bearing d' being constructed with a view to that end. The 
frame F is turned in order to adjust the feed roller G in this way 
by means of a lever K, which is connected by a rod e! with one end 
of the frame F’, or with a plate e* attached thereto, as shown clearly 
in Fig. 6. The feed roller E is placed directly behind the saw L, 
as shown in Fig.4, and directly over the feed roller E there is a 
pressure roller M, which has a smooth periphery, and is fitted in a 
frame N, which has an upright rod fattached to it, said rod being 
fitted in bearings g secured to a vertical slide O, in the upper part of 
the framing A. This slide O has a plate h projecting horizontally 
from its rear side, said plate being notched and fitted on a vertical 
screw P, which is rotated Ly bevel gears i, shown in Fig. 4. 





the notched plate 4 being engaged with it, said plate serving the 
| office of a nut. One of the gears i is on a shaft j, having a crank & 


tudinally and circumferentially, as shown clearly in Fig 5. These 
grooves have tooth-shaped projections ou the face or periphery of 
the feed roller, and prevent the log from slipping laterally while 
being fed to the saw. By adjusting the feed roller E in an oblique 
position relatively with the saw through the medium, the lever K, 
the log or stuff may be fed to the saw in the direction of the cut, 
and this is a great advantage in sawing curves, as it protects the 
saw from lateral pressure and obviates much friction. The pressure 
roller M is allowed to turn freely to conform to the direction of the 
feed movement of the log, owing to the rod fof the frame N being 
allowed to turn freely in its Learings 9, and said rod / has a spiral 
spring /, which keeps the roller M down upon the log. The roller 
M may be raised up free from the log at any time by turning the 
shafty, and the feed roller E may be let down at any time when it 
is desired to stop the feed by actuating the lever H. ‘he two levers 








at its outer end, see Fig. 3. The feed roller Eis grooved both longi- | 
| treated of in our first article. 


attendant can operate them with his feet; or pins, or any suitable 
fastening, may be employed for retaining the levers at any desired 


point. 








BLASTING. 


ln a late number, we described some of the methods adopted in 
one of the preliminary operations of blasting, sinking the holes for 
the reception of the gunpowder. We then stated that the execution 
of this work involved a very considerable expenditure, one, we may 
add, which there appears to be but small chance of reducing. 
Instances are occasionally met with, however, where the formation of 
the rock is such that holes are unnecessary, natural cracks and fissures 
answering the same purpose. A far greater quantity of powder is 
used of course; the question of economy being decided in such 
exceptional cases by the relative expense of the powder, and of 
holes. Thus the price of the labour which would have been 
expended on the latter is devoted to the purchase of the former 
instead, leaving possibly a margin of direct profit. It may even 
occur that the rock is of so open a texture that it would be impossible 
to use powder with any effect in any other way. Itis exceedingly 
difficult to drive holes, for instance, in many of the varieties of lime- 


| stone, the whole mass, as it lies in its primitive bed, being permeated 


| to prepare lime suitable for agriculturists. 


in every direction by fissures, which, in the first place 
permits the quiet escape of the powder gases, and, in the 
second, cause so much trouble by binding the chisel points of the 
jumpers, and preventing their revolution, that it is next to impossible 
to use them. It is almost needless to say that such stone is useless 
for building purposes, but it forms an excellent material from which 
This rotten stone too 
frequently overlies beds of the very best hard stone procurable, and 
it therefore becomes necessary to clear it away, in order that this 
last may become accessible. The fissure systom of blusting is, how- 
ever, most usually employed in mining or tunnelling operations. 
Thus the great Lake Superior coppor mines of North America are 
worked in this way almost exclusively. A crevice at the back of 
a given mass is selected, and if necessary widened by — tools, 
until it is capable of receiving a moderate quantity of powder. This 
having been inserted, the crevice is filled up with fine sand, and the 
charge expioded. Probably very little effect is produced in the first 
instance, but the operation is repeated, and the dimensions of the 
crevice are enlarged. Slight natural partitions, too, are broken 
down, and thus the succeeding charges find their way to the very 
depths of the rock. Once this takes place, enormous masses are 
thrown down. All the operations are conducted in these mines on 
a very extensive scale, twenty-five kegs of powder or considerably 
over 600 pounds, being now and then fired in a single blast. 

The holes once sunk, the next point calling for consideration at 
our hands is the quantity of powder to be employed. It is certain 
that as a rule too much is used habitually ; quarry men like heavy 
charges, because they, according to their light, believe that plenty 
of powder can alone prove effective. But powder is dear, costing 
from 50s. to 75s. per ewt., and therefore economy in its use is de- 
sirable. Besides this, however, heavy chargesare always dangerous in 
that the usually cause the flight of a whole army of splinters to very 


' considerable distances, and many a poor fellow may thus trace the 


The feed roller E is fitted in an | 





This | 
screw when rotated raises and lowers the slide O in consequence of | 





H, K, may, if desired, be connected with treadles, so that the © 


loss of an eye or a limb to the lavish use of powder. Many ex- 
pedients have been devised to prevent the flying about of loose 
stones. In Scotland a quarry-shield, as it is termed, consisting of a 
piece of old boiler plate a few feet square, is placed over each blast, 
and weighted with heavy stones. When the face of the rock is 
vertical the shield is suspended against it. The shield answers 
quite as good a purpose as many other inventions, all acting on the 
same general principles which have been tried from time to time 
and abandoned because of their expense. ‘The best means of avoid- 
ing splinters is, however, to be found in using only just such 
charges as may be absolutely necessary to thoroughly shake and 
rend the rock, What the charges may actually be will depend in 
some measure on the qualities of the stone, and all doubts on the 
subject may of course be easily set at rest by a few experiments, 
In every case it is necessary to determine the length of the “ line of 
least resistance,” and this a thoroughly good foreman will do at a 
glance with great accuracy. ‘Ihe line of least resistance may be de- 
fined as that in which the powder gases wi)l meet with the least 
opposition in their escape to the air. It does not necessarily 
follow that the smallest rending section of the rock is defined by this 
line, as a heavy mass of earth may give as much resistance as a given 
thickness of stone. It is sometimes far from easy to make quarry- 
men comprehend exactly what the words really mean, but the results 
obtained will usually well repay the labour of teaching. We have 
met with men who took an interest in the question which bordered 
on the ludicrous, measuring this line to the eighth of an inch, and 
weighing out the charges with absurd precision. In such hands it 
is astonishing how much work can be got out of a given weight of 
powder, and although such refinements may be and are out of place, 
they are certainly errors on the right side. We have said that the 
actual charges will depend a good deal on the quality of the stone, 
The proportion which they must bear to the line of least resistance 
is practically unalterable, varying as the cube of the length of that 
line in feet. For ordinary rock the proper charges in pounds will be 
1°32 of the line of least resistance in feet, or, what is the same thing, 
half the cube of the line of least resistance in feet will be the charge 
in ounces. Thus the line being 1, the charge will be °5 of an oz, ; 
the line being 3 the charge will be 13}0z.; or one-half of 27, the 
cube of 3; and soon. Other rules have been laid down, but this is 
so generally applicable and convenient that it has been almost 
universally adopted since it was first enunciated by Burgoyne many 
years ago. 

Perhaps nothing connected with the operations of the quarry or 
the mine has given rise to such bitter feuds and warm discussions 
as the kind of tamping to be regarded as the best. We find, on tho 
one hand, an able and influential party of French engineers main- 
taining that loose sand poured in above the powder will afford suffi- 
cient resistance to insure the fracture of any rock. On the other 
side is arrayed an equally powerful ‘ody of English engineers, who 
decide that sand is absolutely useless, and its practical employment 
very nearlya myth. Thusin Cachin’s “ Mémoire sur la Digue de Cher- 
bourg,” written in 1820, we find the following :—“ In blasting at 
Cherbourg the use of the needle and rammed tamping has long 
been abandoned. Tbe priming straw is retained, and the tamping 
is of fine sand, poured in. It has been proved by long experience 
that the effect of the explosion is as great by this method as by the 
more laborious operation of ramming.” Wecould quote many other 
and more recent authorities to the same effect. In America a great 
number of experiments were carried out years ago, which, it is said, 
went to prove the same thing. General Pasley, Sir John Burgoyne, 
and many other authorities, assert directly the contrary, and our 
own experience goes to show that used in any possible way, with 
reasonable charges of powder, loose sand, as » tamping material, is 
nearly valueless. In very deep holes, and with excessive charges, 
the rock is occasional!y fractured, but the uncertainty of obtaining 
such a result is quite sufficient to condemn the use of the material, 
There is just one condition under which it might possibly be used 
with advantage. ‘This is in the case of chambered holes, such as we 
There can be no question that sand 
can be used so quickly and with such facility, that it would be in- 
variably employed if good or even fair results could be obtained ; and 
that, notwithstanding these points in its favour, it is not so em- 
1 loyed, is the most conclusive evidence against it as a tamping 
material, 

Even in the case of small blasts, such as are to be met with 
continually in the minor operations of the quarry, the time 
consumed in using ordinary clay or broken stone tamping is 
sv considerable that it would be highly expedient to adopt any 
other and more expeditious system if possible. Olay or broken bric 
requires to be rammed very hard, and this ramming involves 
a good deal of Jabour as well as time. When properly 
done it seldom fails, and in well managed quarries and mines the 
proportion of blasts which fail from the blowing out of clay tamp- 
ing, forms but a very small percentage of the entire number driven 
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each day. Many devices have been proposed to supersede tamping 
either in whole or in part. The most feasible was used first, we 
believe, in the quarries from which the stone for the great pier at 
Kingstown was procured. Ithas, nevertheless, been patented very 
recently. Substantially this patent (?) tamping cousists of an iron 
cone, the diameter of the base of which nearly corresponds with 
that of the hole. The charge being inserted, this cone is dropped 
down the hole so as to rest directly on the powder, a small groove 
in one side being provided to make room fur the fuze cord. As 
first tried, the space above the cone was filled in with loose broken 
stone in about half inch cubes. Such a cone at the end of a rod of 
iron, with but 16in. of stone over it, in the course of some experi- 
ments at Chatham, supported a weight of sixteen tons. Its action 
is very simple, consisting simply in the wedging and constant bind- 
ing «f the superincumbent stone against the sides of the hole by a 
slight upward movement of the cone. Even with fine sand, ap inch 
and three-quarter cone, ina two and three-eighth hole, supported 
ten tous. Notwithstanding this great measure of resistance the 
device proved good for very little, the gases apparently passing 
round the plug, and blowing away the broken stone first, and then 
the cone. Another plan was then tried. Conical “feathers” or 
wedges made of half-inch round iron, drawn to a point, replaced the 
broken stone, being driven in gently round the plug. As soon as 
the charge is fired this last rises slightly, and flattening the “ arrows” 
a little, binds fast. Better results have been obtained from this 
tamping than from any other known. It is at once expeditious to a 
degree and effective. The only objections are—that it is all but 
essential that a few inches—six or eight—of thoroughly good clay 
tamping should be interposed between the cone and the powder, 
and that the wear and tear of the arrows is excessive, and, therefore, 
alittle costly. It may happen, too, that the rock does not split, and 
then some time is usually lost in withdrawing the cone and arrows. 
All things considered, the device is a good one, however, and may 
be frequently employed with great advantage. Where clay for 
tamping is scarce or unattainable—nothing unusual—sand may 
sometimes be used with good effect by filling the hole with it 
within din. or din. of the top, and then driving in a barrel-shaped 
iron plug with a heavy hammer above it, so as to occupy the vacant 
space. By this means the sand is prevented from blowing out, and 
when properly applied over loose sand these plugs enable it to give 
greater resistance than equal depths of clay.— Building News. 








NAVAL TELEGRAPHY. 

Tue Select Ordnance Committee, recently appointed by the 
Admiralty and the War Department to inspect and report upon the 
improved systems of diy and night telegraphing in military and 
naval operations, combin « or independently of each other, have 

, returned to town from the Isle of Wight. They have completed 
their labours, with the exception of the official presentation of their 
feport. The committee «rived at Portsmouth on Tuesday last 
from London, and embark 1; on board’her Majesty's steamer Pigmy, 
Master Commander Vine, lv | the same afternoon for Ventnor, Isle 
of Wight, where they landed, accompanied by Captain Bolton and 
Commander Colomb. ‘They proceeded thence to the signal station on 
St. Catherine's Down, near Blackgang Chine. It was to be made the 
head-quarters of the com mittee during their stay in the island, and be- 
come also thesignalling head-quarters during the intended exposition of 
the results of Captain Bolton's and Commander Colomb’s labours for 
the information of the committee. The signal station on St. 
Catherine’s Down was under the command of Captain Bolton, and 
was furnished with the Holmes’ magneto-electric light, aud Captain 
Bolton's tield lime light, as supplied to the telegraphic corps of the 
Royal Engineers for night signalling, and a Venetian blind shutter 
apparatus, and a set of naval code flags for day signalling. Two 
men of the Royal Engineer telegraphic corps formed Captain 
Bolton’s staff. Ashby Down,seven and a-half miles inland from St. 
Catherine’s Down, was another appointed station on the island, and 
one of the field lime lights for ni-ht signalling with a double 
collapsing cone for day signalling, was stationed there, in 
charge of two men of the — Engineers. At the semaphore 
tower in Portsmouth dockyard, fourteen and three-quarter miles 
from St. Catherine’s Down, was placed a non-commissioned officer 
of the Royal Engineers, with two signalmen, in charge of a field 
lime light for night signalling. Her Majesty’s steamer Pigmy was 
in charge of Commander Colcmb, in positions out seaward as required, 
and was fitted with one of the magneto-electro magnetic lights (of the 
same description and power as the one on St. Catherine’s Down), a 
field lime light,and a flashing apparatus for night signalling ; a double 
collspsing cone and a steam jet for day signalling. In Tue 
Enaineex of August 26th we gave a general description of the 
magueto-electric and lime lights, and the means of day signalling 
by the cone, shutters, and steam jets, It is, therefore, only 


. necessary on this occasion to draw attention to the fact that Captain 


Bolton and Commander Colomb’s system of signalling may be said 
to be based on the * Morse” systems of telegraphy, the long and 
short dashes in the printing of the “ Morse ” telegraphic message 
being efliciently and simply represented in the Colomb-Bolton 
system by the lengih of time in which the double collapsing cone, 
Venetian shutiers, or any other dark object is exhibited by day, or 
by the length of time in which the magneto-electric and field lime 
lights on shore, or the plain flashed lamp at sea, are exhibited 
by night. Colours are totally discarded in these signals, for the 
reason that a plain white light by night will transmit its message 
to w much greater distance than any coloured light possibly can 
do, at the same time that the opparatus is simplified by the use of 
ove kind of light only toa minimum point; and « dark, opaque 
object, such as the collapsing cone or shutter apparatus, are pre- 
ferable, for the same reasons, to coloured flags by day. The steam- 
jet signals remain to be noticed. The efficiency of this mode of com- 
munication from a vessel at sea to a headland on the coast was 
discovered in a very curious manner. One day during the recent 
experiments that have been carried out between Captain Bolton, on 
St. Catherine’s Down, and Commander Colomb, on board the 
Pigmy out at sea, communication from the Pigmy became very 
difficult, owing to the distance from the land and the peculiar state 
of the atmosphere. The bull of the Pigmy could just be discovered 
at sea from the Down; but it was quite impossible to distinguish 
masts or yards, and, therefore, equally impossible to read any 
sigual by the cone. While she was being watched as she lay 
thus by Captain Bolton and his party on the Down, turee or 
four white dashes (thrown off steam) of different lengths, stood 
out most prominently over the steamer’s hull, against the dark 
horizon in the background. These white dashes, or escaped lengths 
of steam, furnished the hint for the steam jet signal. A steam 
vessel lying so tar off from the land that, like the Pigmy, her 
ordinary mode of day signalling would be useless, can, by throwing 
off jets of steam, print off her message in long and short dashes 
against the darker background over the horizon as certainly and as 
legibly as the electric instrument on shore prints off its dots and 
dashes on its paper, riband, or tape. On Wednesday morning, the 
day succeeding the arrival of the committee at St. Catherine's, 
they were employed in discussing the reports handed in by 
Captain Bolton and Commander Colomb, with which they expressed 
the greatest satisfaction. On the afternoon of the same day her 
Majesty's ship Pigmy proceeded to sea, and when four miles off 
St. Catherine’s commenced steaming out slowly from off the land 
and signalling to the committee on St. Catherine’s-down with 
ordinary naval flagg At 6} miles’ distance the flags failed 
altogether, being then at too great a distance to be distinguishable 
from the Down, and signalling was then commenced with the flash- 
ing system, the shutter apparatus, the double collapsing cone, and 
steam jets. It was kept up for some time at an average distance of 
seven miles, and always at a greater speed than that gained by naval 
flags at one-third the distance, On Wednesday evening night- 
signalling was commenced between the Down and the Pigmy, 
twelve miles at sea, with the lime light, and was continued 
at a great speed up to fourteen miles’ distance, when the 
magneto-electric light was brought into play, and continued the sig- 





nalling up to seventeen miles. Messages were also forwarded direct 
to Portsmouth dockyard, and answers received in return, and also 
to the station on Ashy Down; but the most interesting portion of 
the signalling was between the bold headland of St. Catherine’s and 
the Pigmy, out in the Channel. On Thursday the committee were 
employed in carrying out experiments in field signals with Capts. 
Bolton and Colomb’s apparatus, and rapid communication was kept 
up at will, by day and by night, between two moving parties two 
miles distant from each other. This concluded the experiments, 
and the committee expressed their warm approval with all that had 
been submitted to them for examination. It is understood that 
immediate measures will now be taken, on the recommendation of 
the committee, to intreduce permanently the combined Colomb- 
Bolton system into the army and navy as the sigual code for both | 
services in all future operations by land or by sea, whether singly 
or in conjunction with each other. 











Evrect or Ligut on tHe Magnetic Neepie. — Few persons are 
aware of the fact that light exerts a perceptible effect on the action 
of the magnetic needle. The Swedish philosopher, Wrede, totally 
excluded light from his magnetic observatory, with the exception 
of a subdued light, at a considerable elevation, vertical to the hori- 
zontal needle, while the arc was read off by a telescope, at a dis- 
tance of several yards from the instrument. Means, with the same 
eud in view, ought to be adopted in every maguetic observatory, 
othe: wise no reliance can be placed on the observations. It is 
evident that the more deliberately the magnetic needle is suspended, 
the more obnoxious it will be to the effect of artificial light in the 
operation cf reading off the instrument. In proof of the effect of 
every de-cription of light on the magnet, Sir John Ross mentioned 
that, during his last voyage in the Felix, when frozen in about 100 
miles north of the magnetic pole, he concentrated the rays of the full 
moon on the magnetic needle, when he found that it was five de- 
grees attracted by it. 

ForeiGN Anp CoLontAt Jotrincs.—There are twenty new sloops of 
war now building in the navy yards of New York, Philadelphia, 
Portsmouth, and Boston. Some of the proposed ve-s:ls have their 
keels laid, others have theirhulls partly up, and a!l of them will take 
mavy months before they are completed, ‘hey are expected to sail 
eleven and twelve knots an hour at ieast. They are rated second 
class, and are 2,200 tons burden. A plan is said to be under dis- 
cussion for supplying Paris with sea water through a metal tube 
about a foot in diameter, to run parallel to the railway from Dieppe 
to the capital. To accomplish this a column similar to that in the 
Place Breteuil, in Paris, but 180ft. high, would be erected at Dieppe. 
It is estimated that a 20-horse power steam engine would suffice to 
raise water from the sea to the top of such acolumn. Opn its arrival 
in Paris the water would be distributed among bathing establish- 
ments in the twenty different arrondissements. Messrs. Glass, Elliot, 





and Co. have received a telegram announcing the re-opening of the 
Malta and Alexandria telegraph for the transmission of messages to 
Ngypt, India, China, Australia, &c. 

Coau-Curtixc Macutnrs.—The coal-cutting machine, the inven- 
tion of Mr. Neilson, of Gateshead, was fully tried, so far as such a 
trial can be conducted on the surface, on Saturday last, at Messrs. 
Hawks’ works. ‘The trial was made by cutting some large blocks of 
cval brought from the Seaton Delaval Colliery, and certainly the 
coal experimented upon is of the hardest nature. The apparatus 
for cutting the coal consists of two saws, worked horizontally, the 
upper saw being Sin. less in diameter, and ljin. apart from the 
other. The larger saw is 36in. in diameter. ‘l'hese saws are pro- 
pelled by a very compact and effective double horizontal steam 
engine, those cylinders working a horizontal shaft, which motion, 
by the use of bevel wheels, is communicated to an upright shaft, 
in which is fixed the circular saws alluded to. At the trial on 
Saturday the machine worked extremely well, and, so far as can be 
judged at present, was a decided success. It cut, when working at 
the rate of 1 square foot per minute—that is, it cut through a solid 
block of coal, 5}ft. in length, in rather less than five minutes, the 
depth cut being I4ia. into the coal, and the space thus cut being 
very nearly 2in., that is, the height of the cutting. This is 
considered by some too little for the purpose of getting the fall of 
coal down; but if so, this can very easily be remedied, as the saws 
can easily be put further apart, which is all that is necessary to 
remedy this. ‘The question as to whether the saws will bear coal- 
cutting in a brassy coal can, of course, only be determined by 
practical experiments in the coa! seams underground, and it is 
understood that the next trial to be made will be in some of the 
collieries in the neighbourhood. Taking the speed of the engine, as 
given above, as cutting one square foot per minute, should it, m 
being tried in the mine, prove suitable for ihe purpose, the perform- 
ance is most satisfactory, as, allowing for stoppages, there is an 
ample margin left for the machine to complete, at least, work equal 
to the labour of fifteen or sixteen first-class men. The Broomhill 
coal-cutting machine has been doing good work lately. ‘his 
machine is placed at a distance of 1,500 yards from the working 
shaft. The machine is propelled by means of compressed air, the 
engine used for supplying the compressed air being a common 
locomotive engine, having two cylinders, one of the cylinders 
being used as a steam cylinder, and the other as an air cy- 
linder. The steam in the boilers is at 30 lb. per square inch, 
but the air can be compressed up to 40]b, and 501b. per square 
inch. The compressed air is conveyed in pipes to the face of the coal 
where the cutting machine is placed, as stated above, a distance of 
about 1,500 yards from the shaft, the size of the pipes in which it is 
conveyed varying from Sin. to 2}in. diameter, the first 800 yards from 
the shaft being pipes Sin. in diameter, and the size of the pipes in 
this part of the route is certainly in favour of getting a good supply 
of air, aud tends much to the successful working of the machine. 
‘The machine, when we saw it working, appeared to do its work in a 
most satisfactory manner, making a kirving or cutting to a depth of 
3ft. 3in. in three separate operations, the height of the kirving or 
aperture being 4in., a much smaller space than is commonly made by 
mauual labour, and, consequently, there is much less small produced 
by the machine than by manual labour. This is a very important 
point, as it has a direct bearing on the production of good merchant- 
able coxl, and there cannot be a doubt that the produce will be very 
much in favour of the machine ; but the exact percentage has not, so 
far as we are aware, been determined. But taking the height of 
kirving as given above—for the machine 4iu., and by manual labour 
18in., which is a moderate calculation, as the height kirved by a 
man at the front varies from 12in. to 18in.—this gives a clear gaiu 
of 4in. of good coal in the seam, which will give 179 chaldrons 
per acre, or a saving of 8} per cent. in a seam 4ft. in thickness. 
‘The work done by the machine is, on the whole, very satisfactory ; 
and although it is still capable of improvement, it is evident that 
coal-cutting by machinery is new an accomplished fact. Much 
time is lost by removing the machine, the depth it curves or cuts 
being, as stated above, 3ft. 3in., but this being done in three 
distinct operations, causes much loss of time, The work it accom- 
plishes is, on an average, very nearly 21 square feet per hour, or in 
nine hours it cuts 3ft. Jin. in depth, and in length 6U yards, which 
is fully equal to the work done by twelve first-class workmen. 
Other machines are at work in this district, and we shall be able to 
give a detailed account of some of them very shortly. It is under- 
stood that the Coal Trade Committee of Newcastle have it in con- 
templation to offer a large premium for the best ‘“coal-cutting 
machine,” a public trial to be made, in order to determine the ques- 
tion as to the merits of the various machines submitted to them; 
£500 has been mentioned as the sum to be offered, and also £3,000. 
The latter sum, we believe, is not likely to be adopted. A meeting 
was held afew days ago, when this question was discussed, and 
although no determination was come to, it is expected that a deci- 
sion will shortly be arrived at. It is time, indeed, that such a step 


should be taken, as the question appears to be ripe, the various 
machines having arrived at such a state of perfection as to require 
only some finishing touches to make them really serviceable, only 
another step or two —_s required to complete this class of 
machinery.—M ining Journal. 


THE PROPOSED RE-ORGANISATION OF THE 
ASSOCIATION OF IRONMASTERS. 


A secon» circular has just been put into private circulation upon 
this very important subject. The juncture at which it has appeared 
is even more critical—as it affects the present condition and future 
prospects of one of the largest industries of the United Kingdom— 
than was that at which the first circular appeared in the middle of 
July last. 

The document says :—‘‘ People outside the trade say that the rate 
of wages, as well as the price of iron, should be left to be settled by 
each individual master. We reply, as, indeed we stated at first, 
that this would undoubtedly bo the plan most in accordance with 
political econo:uy, if individual masters had to deal with individual 
men ; but combination on either side of a bargain necessitates com- 
bination on the other. If the buyers of iron could combine to keep 
prices down, they would be met by acombination of sellers to obtain 
what they considered a fair profit. And if those who sell their 
labour combine, they are irresistible unless met by combination on 
the part of those who pay for that labour. When we have to deal 
with so compact an organisation as the union of ironworkers it is 
clear that wages must be settled by the combined action of the 
masters coming to an agreement with the whole body of men; or 
they will be settled by the whole body of men combining to dictate 
to individual masters. It is a singular thing that many men con- 
demn the union of masters, for the settlement of the wages they 
will give, who yet defend, as one of the original rights of man, any 
union of men for the settlement of the wages they will accept. We 
reply that the one must go with the other. Individuals may deal 


| with individuals, but only an assoviation can deal with a union. 


The Leeds and Bradford masters insisted on the former principle ; 

and, although, when they applied for the assistance of South Staf- 

fordshire, they were ridiculed and rejected, they have carried their 

point. If we,on the other hand, think it fairer to the men that they 

should be allowed to combine for wages, we shall find it, sooner or 

later, an absolute necessity to decide in a body what wages shall be 
aid. 

“Into the present deplorable state of the trade we do not now 
propose to enter. But it is right that we should understand 
distinctly that we have ourselves to blame, and ourselves only. 
There has been no sudden increase or failure in the raw material ; 
there has been no great natioual disturbance in the demand or supply 
of labour ; no large markets have been either opened or closed, nor 
hasany invention been brought into work important enough to vary 
the cost or rapidity of production. In short, there has been nothing 
whatever to prevent the price of iron, within the last two years from 
oscillatingslowly, but always tending to a gradual recovery from the 
very low rates that followed the collapse of 1857. That our experi- 
ence has been so much the reverse of this is to be attributed to no 
cause whatever beyond ourselves—to no natural changes, to no 
cruelty of law, but simply to mismanagement and timidity, selfish- 


| ness, aud disunion. 





“ The questions that ought to be decided are simply these :—Can 
we obtain for our ordinary make of iron such prices as will warrant 
the present rate of wages? if not, should the masters combine to 
work short time or should they at once give notice fora reduction of 
wages? We do not discuss, because we fear that, whatever answer 
might reasonably be given, the association will feel itself powerless 
to enforce its decision. If our fears should be ill founded, if the 
association should feel itself capable of acting, for once and 
at once, with unanimity and firmness, no one will rejoice 
more heartily that we shall; and we think that it will not be 
difficult to obtain the support of a great majority of those masters 
who are not yet members of the trade. We say boldly that the 
time bas now come, or will shortly come, when unity of action on 
the part of the whole trade will be felt to be of vital importance, 
even when the richest and most powerful firms will be unable to find 
a sufficient consolation for their losses in reflecting on the desperate 
calamities of their neighbours. ‘ 

“ We fully comprehend the difficulty of at once calling a meeting 
of all the masters. If it had been done when‘ we first urged it we 
believe that the most remarkable unanimity would have been mani- 
fested, and that our troubles would long since have been over.” But 
what would have been easy in July bas become difficult in Sep- 
tember; and, if the small body finds its numbers recalcitrant and 
self-willed, we can quite understand that it will shrink from appeal- 
ing directly to a larger body. Still, if united action is necessary, 
the association must surely embody or represent the whole trade. If 
it cannot do this it ought in some way to reform its constitution; 
otherwise it is worse than useless, for decrees that cannot be 
observed are worse than uo laws at all; and a body that commands 
neither allegiance nor respect only stands in the way, and occupies 
the ground of some more effective organisation. We do ask, there- 
fore, that the association should not only welcome, but solicit the 
support and co-operation of every ironmaster. Aud with a view to 
this end, and tu the discovery of some remedy for the present 
disastrous and humiliating state of things, we venture to suggest 
that a committee should be appointed, consisting partly of men not 
yet members of the trade; and that it should be the duty of this 
committee to ascertain, as far as possible, the views of each master ; 
to receive the adherence of every one who is willing to adopt the 
rate of wages that may be fixed, and the measures necessary for 
enforcing it; to obtain the co-operation of North Staffordshire and 
Shropshire, whether with a view of immediate or future action, to 
re-organise the Association o! South Staffordshire Ironmasters. 


Tur Navy.—Within the last few days the authorities at Whitehall 
have again decided on some alterations in the armament of the 
Aciilles. Instead of this iron frigate carrying twenty of the new 
100-pounders, in accordance with previously received orders at 
Chatham, it is now intended that she shall mount only sixteen of 
that description of guns, the remainder of her complement of guns 
being made up, according to existing intentions, of several of the 
100-pounders, which are to undergo the process of rifling. The 
decision of the Admiralty not to place any of the 300-pounders on 
board the Achilles has created considerable surprise in naval circles, 
especially when it is considered that in any future naval eugage- 
ments in which our ironclads will take part every other 
description of armament, with the exception of the 300- 
pounder and 600-pounder guns, will be comparatively in- 
effective against armour-plated ships. An announcement has been 
received at Chatham of the intention of the Lords of the Admiralty 
to shortly make some important alterations in the rig of the vessels 
comprising the squadron of iron-clads, the recent experimental 
cruise of the irou-plated fleet, both under sail and steam, having 
adduced some important results as regards the sailing capabilities of 
the iron ships with their present form of rig. 1t has now become a 
recognised fact that in future the rig of our vessels of war must 
play a subordinate part to the steaming capabilities of each ship. 
In our modern system of naval warfare the ultimate victory will 
undoubtedly incline to that vessel which can beat her antagonist 
iu manceuvring and in superiority of steaming, should the latter be 
even as small as a fraction of a knot per hour. Acting on 
this now well-understood principle, the Admiralty have decided 
on doing away with much of the rigging which crowds most of the 
ships of the iron-clad squadron, and giving each a lighter rig, the 
fact of the Enterprise and the Defence beating all the other ships 
of the Channel fleet on a wind, when under full sail, having in- 
duced the board to take the necessary steps for altering the other 
vessels of the squadron to the description of rig of the vessels 
mentioned. By direction of the Admiralty a survey has been made 
of a number of the vessels composing the sailing reserve in the 
Chatham harbour, preparatory to their being sold out of the navy, 
the whole of them, with some few exceptions, being a.together 
unsuited to the present requirements of the service. There are 
about fifty vessels, of various rates and sizes, which, although con- 
sideved perfect models of naval architecture a few years ago, are 
now perfectly useless as ships of war. 
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FORECASTS OF WEATHER. 
By Vive-Admiral R. Firzroy, F.R.8.* 


Tue “Lifeboat Journal” having aided practical meteorology, the 
following memorandum, as a general answer to numerous observa- 
tions and questions, may interest its readers; and, as the public pay 
for what is effected in our international meteorologic telegraphy, all 
have a claim to ‘‘ know the reason why.” 


“ Forecasts of Weather. 

‘Many persons have asked questions about forecasts of weather 
aud their principles. Some have impugned their accuracy, and a 
few have demurred to their having any claim to a really scientific 
basis. 

‘No doubt that, as very different views of atmospheric commo- 
tions or changes are taken by able men, such subjects may scarcely 
seem worth their earnest attention, because as yet they bave not 
been brought to the verification of a rigid mathematical analysis. 

“ But to metaphysical inquiries, and to other researches or avoca- 
tions indispensably useful, one might take objection, and decline 
their study on similar grounds. Meteorology not only abounds in 
physical facts, excessively useful as well as interesting, but it 
demands an extensive range of intellectual and extremely compre- 
hensive considerations, 

“ One cannot take it into full use without due study; yet who is 
there without an independent opinion of the weather, and pert:aps 
too little understood barometric indications ? 

“Having ascertained that the principal atmospheric currents are 
incessantly in more or less circuitous but mutually opposed pro- 
gress, sometimes side by side but in contrary directions, sometimes 
superposed, one or other being nearest the earth’s surface tempora- 
rily—and always having lateral as well as direct progression—we 
have a clue to their dyrametry by observations at distant stations, 
and by telegraphing to a centre, somewhat like that which might be 
given in a tidal estuary to an observer at a fixed station, by ships 
swinging in advancing or receding tide streams. 

‘By the tension or barometric pressure the temperature, and 
other characteristics of the air at each station—by the approximate 
knowledge now possessed of the set, turn, or progression of atmo- 
spheric currents—of their relative breadth horizontally, and of the 
circuitous eddies usually, or often, between their edges or bounda- 
ries—one may tell what conditions of air exist within some hundred 
miles around, say, a sweep of 500 miles from London (as a centre), 
and, Mag is of far more value, what changes or movements are 
iImpebaing. 

“The capability of doing this for about two days in advance 
rests on the proved fact of a general lateral translation toward the 
east in the Temperate Zone, while northerly, southerly, or other 
(mixed) currents of air are very various in movement, the prac- 
tical results on the earth’s surface being usually composite motious. 

“ By thus considering the atmospheric area above, around, and 
within some hundred miles of us; by statical observations at the 
same hour, and by summary calculations of a dynamic character, 
all the principal motions and changes are brought within the grasp 
of forecast. 

“ But this applies only to general and principal averages, not to 
local peculiarities or special disturbances so limited in nature that 
— do not affect more thau a few score miles’ expanse of atmo- 
sphere. 

“It ought to be kept in mind that broad shallow cfrrents are the 
chief aérial features, below or between or among which there can be 
no vacancy, unless momentarily, as when a violent blast of wind 
is caused by a sudden (approximate) vacuum; and that when 
currents act against each other (gravity restraining upward motion) 
their tendency is to cause more or less rotation. 

“The lamented Espy said that winds always set from the place 
of higher barometer toward that of lower, but he also said (which 
some writers seem to have overlooked) that the meeting of such 
winds cause a circuitous effect. Espy’s views accord with those of 
the authoritative Dove and our illustrious Herschel. 

“The word cyclone has been so associated with storm that few 
persons attach to it now the simple and ancient sense of circuit or 
circuitous. 

“Without duly following the progress and ultimate destination 
of material fluid, air having great bulk, infinite elasticity, and more 

or less vis inertia, or rater momentum, according to mechanical 
laws, some persons have ima ined that air-currents intermisx, as if 
unresistingly, instead of opposing each other for a time, especially 
if in rapid motion, just like currents of water in a river or in the 
sea. 

“ Air-streams in opposition must deflect or turn each other, or go 
upward (against gravitation). 

“Without a .eneral, lateral, or transmeridional movement, or 
translation of atmosphere—towards the east in the temperate zones, 
but westward in the intertropical regions—in addition to meridional 
movements from and toward the poles (of which full explanations 
are given elsewhere), it would not be possible to forecast the 
character of wind aud weather beyond one day’s interval. It is 
the prescience of dyuamic consequences, arising out of statical 
facts, that enables a really scientific calculation of probabilities to 
be made. Certainty is not yet attainable; but a fair average 
probability, for a certain area or district, is already within our 
reach. Out of these forecasts spring the cautionary notices of im- 
pending storms. 

“It is by a continuous observation of the changes and indications 
- change that we are now enabled to decide and direct with confi- 

ence, 

“Without such a generally-informed state we should often be 
surprised, as we should derive our warnings solely from distant sta- 
tions, and should not be able, as now, frequently to warn even out- 
posts, such as Nairn, Valentia, or Rochefort. 

“That errors have occurred; that we have been too slow, or 
have given warning where it seemed to have been unnecessary, 
may appear to have been unavoidable in such new and tentative 
experiments, 

* But there have been four special causes of occasional failure which 
ought to be fairly considered. 

“1, A watch having been officially set to report on the results of 
each cautionary signal, has somewhat discouraged such speedy action 
as might otherwise have been taken in signalling, lest a record of 
their inutility should be eompiled rather than the contrary. 

“2. Public offices are not open on Sundays, and only a few 
principal te‘egraph stations are then available. ee there is some- 
times unavoidable delay between Saturday and Monday. 

“3. No one or two persons can be always at their station all the 
year round from morning to night. The new subject of forecasting 
and warning is hardly yet so familiar to many persons, however 
zealous, as it may be in due time. 

_“ Lastly, the t:legraph offices are not open in general till eight or 
nine in the morning, or after those hours at night; therefore 
official communications are only practicable, over so wide a range as 
ours, between those times of the day. 

‘** To communicate between Nairn, or Valentia, or Rochefort, and 
our office in London, usually takes about two hours in actual 
p-actice. 

For proofs of what has been thus stated, perhaps too dogmati- 
cally, about the movements of air currents and their lateral trans- 
lation, I would suggest a general reference to various publications, 
except for one recent and very remarkable instance. 

“ Daring the storm of last October 29-30, such remarkably sudden 
and violent shifts of wind took place about the same time at 
mauy places in a nearly meridional direction across England, 
between or by Oxford, Greenwich, Nottingham, and other places, 
that even to meteorologists they seemed unaccountable; but if we 
ccnutemplate parallel currents, side by side, moving rapidly in oppo- 
site directions, and having also a lateral movement to the eastward, 
such sudden and meridional changes may become as easy to com- 


prehend as those so well described by wronauts, who passed out of | 
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one stratum or current of air into another so closely superposed, 
that, while the balloon was tilted (dragged aside, as it were,) by the 
one, the car was affected differently by the other, 

“This momentary effect was accompanied by a rushing sound 
like that of a torrent of water. These currents had different tempe- 
ratures, electric characters, degrees of dryness or moisture, and 
horizontal motions. (The sound, caused re and friction, 
is suggestive of various ideas in connection with heat and electric 
considerations, inadmissible here.) 

“In this case, of course, the representative of an observatory 
moved vertically through horizontal air currents, at times differing 
in velocity (referred to earth’s surface) from some thirty to sixty 
miles an hour. In the former instance—that of a land station—the 
currents were separated vertically, their division passing across avy 
place suddenly, but horizontally. 

“At the present time our meteorol communications are 
utilised and highly appreciated on the Continent. 

“ At about ten o’clock in the morning (as soon as in London) 
Paris receives notices of wind and weather from our most distant 
stations, and distributes them. Near the same time we receives 
telegrams at this office from three French coast stations—Brest, 
Lorient, and Rochefort, being all that we can utilise, 

“ Two hours afterwards the French Government despatches our 
forecasts and (if any) cautionary notices to more than eighteen 
stations on the coast of France. 

a British system, has, therefore, incurred a large respon- 
sibility. 

“ What does it cost? is, of course, a frequent question. 

“The Meteorologic Office of the Board of ‘I'rade, and for the 
Admiralty likewise, was established in 1855, with a yearly estimate 
of £4,200. 

“This was for man 
not then costemaletel. 

“To include and provide for all—with these additional objects 
and their contingent expenses—I now ask to have £5,800, being 
only £1,600 mo:e than in 1855-8, when meteorologic investigations 
had not led to their practical utilisation nationally. 

“In conclusion, may I be permitted to say that, while admitting 
many errors of judgment and numerous instances of tardy decision, 
it has been proved by general opinion of the maritime, if not also of 
the agricultural, interests that the system of meteorologic informa- 
tion existing now under the Board of Trade is worth its cost to the 
nation, and is deserving of efficient maintenance. 

“Ti. Firzroy. 

“ Postscript.—Having been asked to send out forecasts and occa- 
sional cautionary notices to the wider midland districts, I am 
anxious to say that such detailed definitions seem hardly requisite, 
as they could not be given for highlands and valleys, exposed dis- 
tricts, and sheltered places alike. 

“* Fair comparisons of the daily weather reports or notices for those 
coasts which are nearest to any such inland place—especially those 
to the westward—and due consideration of the reports immediately 
preceding the time of observation, or expected, as probable to occur 
during next day, or on that to follow it—may give better informa- 
tion than a special forecast, not duly estimating local peculiarities. 

“The whole of the British islands is so small, comparatively, that 
changes over them may be better estimated comprehensively on a 
wide scale (having especial reference to principal upper or cloud- 
bearing currents), rather than to local effects in confined or very 
limited districts.—R. F.” 


duties, exclusive of those now superadded, 


Messrs. Joun Brown anv Co., of the Atlas Works, have suc- 
ceeded in rolling an iron plate 6ft. by 7ft., and 13}in. thick. The 
idea of manufacturing so enormous a plate originated with Captain 
luglis, of the Royal Engineers, with a view of ascertaining if it 
would be desirable to protect casemates with such a powerful 
covering. 

Wuat ts A Permanent Way?—The permanent way of a rail- 
way means, popularly, almost anything that an engine and cars 
can be runover. It may be formed of light scantling laid on the soil, 
with a strap of iron nailed on the top, or it may be one or all of the 
thousand different methods which are used in this country and 
Europe to form the railway track, ‘The name, however, is all that 
there is about any of these ditlerent plans to remind railway men or 
the public of enduring permanence. Perhaps permanence is too 
strong aterm, but very certainly we ough: to strive to make our 
railway tracks possess a little more of the characteristics of perma- 
nence than they do at present. Some months since we ventured to 
express the opinion that our present system of substructure and 
superstructure is radically wrong; that the superstructure, instead 
of being laid upon gravel or other material liable to yield and give way 
unevenly, with every variation of the atmosphere either in humidity 
or temperature, should rest upon some fixed and immovable basis that 
water and temperature would not affect ; and that instead of depend- 
ing upon the road-bed for elasticity, it should be applied between 
the rail and the material upon which it rests, either iron, stone, or 
something fixed, permanent and enduring in character. Since we 
ventured to express these opinions, so utterly at variance with the 
practice of the entire railway world, we have seen nothing to shake 
our faith in their soundness, but have seen much to strengthen our 
convictions of the value of such a system of substructure as we 
faintly indicated. ‘The discussion of the engineering societies in 
Engiand, the editorials in many different engineering journals, all 
point in favour of some such system as we alluded to, differing 
somewhat perhaps in details, but all recognising the im- 
portance of the substantial base, and the application of the 
elasticity between the rail and the base. Frequent conversations 
with the men who have charge of railway tracks, and a good amount 
of personal observation of the evils of the present system, its expen- 
siveness, its general destructive effects upon rolling material, to say 
nothing of its danger, leads us once more to call the attention of 
railway managers to the subject of a change. Some years since, a 
short amount of the track on the main line of the Boston and 
Providence Railway was laid upon stone blocks. These blocks 
were irregular in form anc size, and were put into the gravel ballast 
of the road without a great deal of extra care. Many of the stone 
blocks did not lie in the ballast more than 8in. or 1Uin. deep, and 
after once put in place were merely tamped into position and plane. 
Upon the blocks were placed small-sized cast iron chairs, into which 
were placed plates of rubber about a quarter of an inch thick, and 
these covered over with a cap of thin boiler plate, cut to fit inside 
the chair and lapping over the ends. Upon the boiler plate cap was 
placed the rail, and there confined by driving wooden keys between 
the lids of the chair and the rail. The keys were driven at opposite 
ends of the chair hard enough to get the requisite bite to hold tirmly 
in position. These chairs were used to confine the rail-ends, the 
intermediate chairs being smaller, but upon the same general princi- 
ple. It may be proper to state that the ballasting of the road is of 
the Lest class—gravel. Since this short piece of track has 
been in service, the rails upon it have outworn at least two 
sets of rails on the opposite track, and are still in good order. 
Although the stone blocks were selected without particular care, 
they have required but little attention to keep in position, have never 
broken, and the trains pass over this particular section with re- 
markable steadiness, and free from jarring and pounding. We have 
obtained the main facts of this experiment from an employé on the 
road, and shall at an early moment verify the statements by personal 
observation. We claim jor the results so far, however, a strong 
argument in favour of a change identical in principle, but a little 
more perfect in detail. ‘The blocks should be of equal and ample 
size, to insure steadiness and firmness, and the chairs should be of 
good width. We feel some considerable degree of confidence that by 

this general plan such favourable results can be obtained, and such per- 
| manence and steadiness given to the substructure, that it can be 
| properly called a permanent way. And when such a track is obtained 
we look to a very great saving in engine and car repairs, to say 
nothing of the saving in the repair expenses of the roadway itself.— 
American Railway News. 
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BURR’S IMPROVEMENTS IN CANNON. 


Tuis is an invention of Mr. David A. Burr, of 12, Southampton- 
buildings, Chancery-lane, and relates to improvements in ordnance. 
Fig. 1 is a side elevation of his improved breech-ioading cannon} 
Fig. 2, an end view of the same, with a breech screw E and its 
supporting nut D removed ; Fig. 3, a vertical longitudinal ce.itral 
section of the cannon with the loading aperture in its breech closed 
by the screw-encircled recoil seat E'; Fig. 4, a top view as it appears 
with the breech screw E and recoil seat E' withdrawn from the 
breech and turned aside to allow the loading of the gun; Fig. 5 
represents a portion of the chase of the gun, with some of the encas- 
ing rings removed; Figs. 6 and 7 are end views of the recoil seat 
K', showing the arrangement of the expanding double flange N 
fitted thereon ; Figs. 8 and 9 are views in detail of portions of the 
said expanding flange N. Like letters designate corresponding parts 
in each of the figures. 

This invention consists, firstly, of a novel method of building u 
and forging heavy ordnance so that there shall be a concent 
gradation of temper and quality of the metal used, in a degree more 
or less uniform, from the centre of the piece outwardly. 

Secondly, of a device for securely retaining encircling bands or 
— upor cannon. 

hirdly, of an improved mode of opening and closing the chamber 
of a breech-loading cannon. 

Fourthly, in a peculiar device for securing a perfectly gas-tight 
joint in closing this chamber. 

And, fifthly, in the formation of a longitudinal groove in the 
— portion of the screw, which is cut in the rearward opening 
thereot. 

The main object of the invention is to increase the velocity and 
penetrative power of projectiles by increasing the mechanical force 
which impels them from the gun. 

To accomplish this object the cannon illustrated in Fig. 1 has 
been so constructed as to be capable of containing a charge of powder 
equal at least to the weight of the projectile to be fired, and stron; 
enough also to withstand the expansive force of any charge whi 
can be put therein, 

The cannon A, Fig. 1, is built up of a central core or body of 
wrought iron, encased outwardly in heavy steel bands or rings. In 
forming the metallic core B, Fig. 8, bars of the proper length are first 
wrought by welding together, end to end, pieces of iron of different 
qualities, commencing with the softest, adding others, eack harder 
than that preceding, and finally ending with the hardest quality 
obtainable. These bars are then coiled up with the softest end in the 
centre, and forged into solid discs of the diameter required. The 
surface of each disc is afterwards turned or cut down slightly in a 
lathe to expose any possible flaw or defect, and a sufficient number 
of these discs united into a solid mass by the well-known process 
‘*jump-welding,” constitute the core of the gun, in the which the 
chamber is subsequently turned out. The chase of the gun may be 
formed in the same manner. 

The substitution of bronze or other metallic alloys in the stead of 
the soft iron forming the centre of the core, or to precede in the 
order of gradation from soft to hard in the quality and temper of the 
mass is contemplated, 

It is evident that this improved mode of obtaining a solid metallic 
mass, in which there shall be a gradation of temper and quality in a 
degree more or less uniform from its centre outwardly, is not limited 
in its application to iron alone, but may be employed in —— 
any character or description of metals or metallic compositions w 
admit of being used in the construction of cannon. The inventor 
considers that, by this method of forming and forging the core or 
body proper of the gun, the stretching power of each layer of its 
substance is made to diminish in proportion to its distance from the 
centre, and consequently from the point of greatest strain, and pro- 
vision is thus made for the unequal expansion of the gun from centre 
to circumference, the strain and expansion being, as is well-known, 
always greatest in the centre. The core B should be made of such 
dimensions as that the thickness of the metal surrouding the chamber 
in the gun shall be as nearly as possible uniform, and then gradually 
decrease as it extends along the chase. 

Upon the wrought iron, or otherwise metallic body of the gun, 
Mr. Burr drives heavy stvel rings a', a, a, a*,a®,a®, a7, b',b?, 03, bt, cl, c%, 
Figs. 1,3, and4 The rings a! to a’, driven upon the chase of the gun, 
are securely held in place against the shoulder formed upon its outer 
circumference (as illustrated in Fig. 3) by means of a series of iron 
key rings 0, each divided at one point, and sprung into rectangular 
grooves so cut in the periphery of thechasethat the upper edge of each 
shall coincide with the face of the ring to be held in place, see Fig. 3. 
The iron key rings o, turned to fit accurately in the grooves, are of 
a thickness 8o far exceeding the depth of these grooves as to form a 
shoulder. A rebate is cut in the of the inuer perip! of the 
next succeeding steel ring to receive the flange thus formed by the 
retaining key ring, as is illustrated in Figs. 3 and 5. The last 
encasing ring at the muzzle of the gun may be secured by a simple 
dowel he m, Figs. 1 and 3. The enlarged portion B of the gun 
which encloses the chamber tapers gradually towards the breech, 
and the steel encasing rings 6' to J‘ andc' and c? driven thereon, 
are held in place by the outer ring b* of the series, which is screw 
thereon, as appears in Fig. 3. Upon the ring b', which is driven and 
secured upon the forward part of the enlarged portion of the gan, 
are formed the trunnions G, G, Figs. 1 and 4, for its support, and in 
order to make this trunnion ring }', if possible, more firm and secure, 
is placed a projection or key d, Fig. 3, upon the core B of the gun, 
which fits into a corresponding recess upon the inner periphery of 
the trunnion ring driven thereon. 

The patentee does not limit himself in the manufacture of his 
improved cannon to the use of any determinate number or exterior 
form of encasing rings, but be says that theic number and form may 
be varied as convenience shall sug zest, and that, in fact, the gun 
constructed of coiled discs as described may be used without encasing 
rings, which are added merely out of abundant caution. 
superior strength (as compared with guns of the usual forms and of 
equal weight), which is obtained by his novel process of —- 
up and forging this improved cannon, as has just been described, 
permits with safety an enlargement of the chamber therein to an 
exteut heretofore considered altogether uasafe, and thus affords 
space for the reception and complete combustion within the gun of 
a greatly increased charge of powder in proportion to the weight of 
the projectile, and as compared with that ordinarily used. ‘The 
chamber K of the cannon, Fig. 3, is made larger in diameter than the 
bore, and extends so far forward as that, when closed rearwardly bya 
proper recoil seat or breech block E", its entire cavity lies in about 
the centre of the enlarged breech portion of the gun. The forward end 
of this enlarged chamber K is made to taper with an easy ogee curve 
down to the proper circumference required in the bore of 
chase, as illustrated in Fig. 3. The rear end or mouth of the cham- 
ber is closed by a recoil seat E', secured to the end of an operating 
screw E, by means of a moriice and tenon joint f, and pin 2, passing 
through the same, as appears in Fig. 3. The recoil seat E' has 
also a screw cut upon it, and a threaded perforation is formed to 
receive it, immediately in the rear of the chamber K, and is neces- 
sarily larger than the bore of the said chamber, The ends of the 
screw threads upon tle recoil seat are cut square, and a slot n, 
Fig. 2, is channeled iu the lower portion of the screw aperture, 
longitudinally across its threads, Fig. 3. Hence any dirt or other 
obstruction which may collect in the grooves of the screw is carried 
forward by the ends of the threads, until it drops into the receivi 
slot », Figs. 2 and 3. An expansive double ing flange, com 
of a slitted outer casing N, and a sexmental inner casing ¢, ¢, €, €, €, @ 
Fig. 7, is combined with the inner end of the recoil seat E', by means 
of set screws, in such a manner as that the joints or slits in the two 
casings shall alternate. The form of said casings, and the manner of 
combining them with each other, and with the recoil seat E?, is clearly 
represented in Figs. 3, 4, 6, 7, 8, aud 9 of the accompanying drawings. 
It will be observed that the peculiar arrangement of the segmental 
portions, or staves e, of the inner | is such, thatany one of them 
may be readily withdrawn and replaced, without disturbing the re- 


mainder. The expansive packing flange N, thus arranged, forms, in 
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combination with the end or face of the screw encircled recoil seat | 


I:!, a closing piece for the rear open end of the chamber K, which is so 
turnedas to contractinwardly very gradually to thedepth«f the flange 
N, consequently, as the flange is forced into place to close the chamber, 
it scompressed and made to fit with porfect tightness and accuracy 
therein. The edges of the segmental portions or staves e forming 
the inner casing of the packing flange are so bevelled outwardly as 
that when forced into the chamber they will cut away all accretions 
or fouling upon the sides of the chamber so far as they enter the 
same. 

The inventor says that the expansion of the double packing 
flange N (made as described) under the influence of the discharge of 
the gun will, in connection with the clevis, by which it is securely 
held in place, form a complete gas check. By withdrawing the 
dowel pin 2, by which the recoil seat E! is secured to the breech 
screw bh, the former may be quickly removed for repair, or carried 
uway to render the gun useless. ‘The operating breech screw 1 
(which Mr. Burr prefers to make smaller in diameter than the 
serew-encircled recoil seat E!) is supported in a screw aperture 
formed within a pivoted nut D. This nut is pivoted and supported 
between two projecting arms C and C!, in a vertical plane coincident 
with the axis of the gun (see Fig. 2), and its rotary movement may 
be arrested at pleasure, by means of a pin H inserted through an 
aperture in the upperarm C, ‘The lower supportiug arm, C!, may 
may be formed in one piece with the gun (or its outer encasing 
ring, 44, which is Passel thereon); but the upper arm, C, must be 
made separately, aud secured to the gun opposite the arm C', after 
the nut D has been put into its proper position. This arm, C', is 
therefore secured to the gun, or to the last encasing ring, b*, thereon, 
ty am of a serrated, bevelled, or dovetailed joint, as shown in 

ig. 4. 

The breech screw, E, is operated, or turned backward and forward, 
by means of a crank F, Figs. 1, 3, and 4, and the pitch of its screw 
threads is coincident and uniform with that of the screw threads 
encircling the recoil seat E'. Mr. Burr contemplates the application 
of his screw-operated and screw-encircled recoil seat, E', to all forms 
and descriptions of breech-loading guns, however its exterior nut D 
may be pivoted or supported; for he considers the use of a recoil 
seat or breech screw, which screws both through a supporting nut 
and into the breech of the gun, as an important and novel improve- 
ment in the mode of closing the chamber of the gun. 

The charge of powder in the enlarged chamber K of the improved 
gun, should be fired in the centre of the mass. To obtain this end 
a metallic vent tube W, Fig. 3, is screwed into the front face of the 








recoil seat I:!, in the centre of its projecting packing flange N; this 
tube is long enough to reach the centre of the chamber K, and com: 
municates outwardly by an oblique aperture i, with an opening 
formed upon the periphery of the recoil seat in the rear of its screw 
threads. Into this opening a fulminating friction tube or primer is 
inserted, The vent tube may be quickly unscrewed, removed, and 
replaced by a new ove when it shall have become imperfect and 
unserviceable, 

It will be observed that, by igniting the powder at or near the 
centre of its mass, its entire combustion in the gun is secured, and 
also a more rapid generation of its full expansive force, burning the 
largest quantity of powder iv the smallest space of time, and obtain- 
ing thereby the advantage and superiority formed in a skort gan 
over a long one. 





BROCKHURST AND SULLIVAN’S PRESSURE AND 
VACUUM GAUGES. 

T nese improvements of Messrs. H. Brockhurst and J. Sullivan, 
of 177, Great Dover-street, have reference to that description of 
pressure and vacuum gauges known as Bourdon’s gauges, for which 
letters patent were granted to Charles Cowper, bearing date the 15th 
day of December, 1849 (No. 12,5859). One of the improvements 
consists in making the curved tube, in the interior of which the 
pressure of steam is exerted, or which commuuicates with the 
vackum ot a semicircular or other suitable form, and so arranging 
the same that the one end of the tube being fixed to the shoe at the 
bottom of the casirg, no part of the upper free end of the same shall 
extend beyond or be curved in a downward direction beyond the 
vertical centre line passing through the inlet pipe. To this free 
end of the tube is attached an arm or connecting piece, of such a 
length as to supply the place of that portion of the tube whici:, in 
the present mode of construction, is curved down beyond the centre 
vertical line, and the extremity of this arm or connecting piece is 
connected to a toothed sectur or crank that communicates the 
motion of the tube to the index. By this arrangement ail accumula- 
tion of water in the tube is prevented, and the motion is rendered 
more steady, in addition to which the cost of construction is lessened, 
while the advant:. ge of the existing form for communicating the 
motion to the index is retained. 

Another part of the invention has for its object to prevent the 
accumulation of water in the forms of tube at present in use, and 
the consequent deterioration of the same through the freezing of 
such water. For this purpose the patentees fill the tube either 








partially or entirely with cotton wick, or other similar material 
soaked in oil, or with oil only. 

Another part of the invention has for its object to facilitate the 
attaching and detaching of the movement to and from the casing. 
For this purpose, instead of attaching the same to the casing itself, 
ae attach it to a separate plate that is fixed to the shoe of the 
tube. 

Another part of the invention has for its object to prevent the 
overstraining and consequent deterioration and putting out of shape 
of the curved tube that now frequently occurs through the admission 
of steam into the gauge at a greater pressure than it is constructed 
to bear. For this purpose they either provide the tube with a 
small valve or self-acting stop-cock, so constructed that, when the 
pressure of the steam exceeds the pressure which the gauge is 
calculated to bear, such valve or stop-cock will close and shut off 
the communication between the gauge and the steam boiler; or 
they fix stops to the casing in positions corresponding with the 
extreme range of motion of the tube when subjected to the 
greatest pressure which it is calculated to bear, so that when the 
tube comes in contact with such stops it cannot be further extended 
by any extra pressure to which it may be subjected. 





Fig. 1 shows a Bourdon’s gauge (with the dial plate removed), 
having several of the before-described improvements. A is the 
curved tube which is attached at bottom to the shoe PB, and 
terminates at the top at the centre line of the gauge, the curvature 
of the whole of the tube being in a downward direction, so that no 
water can accumulate in the tube. To the free end of the tube is 
attached the arm or connecting piece C, which in this case is fixed 
to the same, and is formed with a curvature corresponding to that 
of the tube. ‘his arm communicates the motion of the tube to the 
index G, shown in dotted lines, by means of the link D, toothed 
sector E, and pinion F. The pivots e and jf, upon which the sector 
and pinion work, instead of being carried by the casing of the 
gauge as heretofore, are carried by a sepurate plate H, fixed to the 
shoe B ; I,J, I,are stops fixed to the casing in positions correspond- 
ing with the extreme motion of the tube A when subjected to the 
highest pressure that it is intended to iudicate, so that the tube, on 
coming against these stops, cannot be distended any farther by any 
to which it may be subjected above such maximum, and it is conse- 
quently protected from being injured thereby. 

Fig. 2 shows another arrangement of improved gauge, in which 
the connecting piece or link C, attached to the free end of the tube 
A, communicates the motion of the tube to the index G, simply by 
means of the crank J, fixed to the same axis /; that carries the 
index G, shown in dotted lines, and which in this arrangement is 
tixed eccentrically in the casing ; H is the separate plate carrying 
the axis f, which plate is attached to the shoe B. To this latter is 
fixed a second bent tube K, also communicating with the boiler, the 
upper free end of which is connected by means of the link L, to the 
lever or handlo M of a stop-cock N, situated in the passage commu- 
nicating with the indicating tube A. The strength of the tube K is 
so proportioned that, when the pressure of the steam in the boiler 
exceeds that which the tube A is required to indicate, the free end 
of the tube K is raised to such an extent as to close the stop-cock N, 
and thereby to shut off the communication between the boiler and 
the tube A. In order to ascertain what pressure exists in the 
boiler after the tube A is closed, an-index O may be fixed to the plug 
of the stop-cock N, which, as the plug is turned round by the 
further distension of the tube K, would indicate upon a scale the 
degree of pressure existing in the boiler above and beyond that 
which the tute A is intended to indicate. 

Instead of the regulating tube and cock just described, the arrange- 
ment shown in part section at Fig. 3 may be employed. Ilere the 
passage } in the shoe B, leading to the tube A, is forme.i with a 
conical seating for the conical valve N, which, when the pressure of 
the steam does not exceed the pressure that the tube A is intended 
to indicate, is kept open by the spring K pressing down the stalk n 
of the same. ‘The pressure of the spring K is regulated su as to 
correspond with the maximum pressure of the gauge by means of 
the puts a, a, screwed on to the stalk 2, so that when such maximum 
pressure of the steam is exceeded, the valve N is closed, and the 
communication between the boiler aud the tube A is cut off. 





Torquay Hansour.—Mr. J. Adams, surveyor, of Newton, is pre- 
paring working plans for the new Torquay Harbour. 

New Roremakino Macatnery.—The Times announces that the 
first step on the part of the Admiralty to dispense with the expensive 
system of hand labour in the manufacture of ships’ cables and ropes, 
aud to permit the number of workmen thus released to be employed 
on some more profitable labour in the royal dockyards, has just been 
carried iuto effect at the ropemaking establishment at Chatham 
Dockyard, where a number of the largest and most expensive of the 
* spinning jennies” for preparing the hemp for the manufacture of 
the larg-st kinds of rope caoles are now in course of erection. The 
machines in question have been constructed for the Admiralty by 
Messrs. Fairbairn and Co., of Leeds, who have erected a considei- 
able portion of the machinery used in preparing the ironwork for 
tie armour-clad ships under construction at the same dockyard, aud 
are of the most approved design and finish. Eight of the new 
machines are to be erected in the first instance, and additional ma- 
chinery of a similar kind will be brought into use as the resources of 
the establishment demand it. 

Ventitation or Caurcaes anv Houses puatsa Gas Ligutixe.— 
It is at night that the question of church aération becomes most im- 
portant, for it may be said that no system whatever has been adepted 
tu prevent or even mitigate the bad effect on the surrounding atmo- 
splere produced by @ vast number of flaring gaslights. The mea- 
sures resorted to by daylight, good or bad, become altogether 
inapplicable at night ; and the heat, closeness, and uncomfortable 
seusation of the presence of foul air become not ouly something more 
than unpleasant, but absolutely and actively dangerous. Scarcely a 
private dining room lighted with gas is without a tolerably perlect 
aérating apparatus attached to each gas burner, and connected by 
proper tubes with the external air, which is ingeniously warmed as 
it comes in by passing through a larger tube that surrounds the 
small pipe carrying away the hot and deteriorated air from above 
the burner. This has been found necessary in rooms where only one 
gaselier is used; while in a church, where there are dozens, not to 
say scores, the poliution and burning of the air are allowed to go on 
uuchecked, and the consequence is that our gas-lighted churches are 
about the most dangerous places for generating diseases arising from 
foul air that could be named ; scarcely excepting the back courts of 
Drury-lane.—Builder, 
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TO CORRESPONDENTS. 

Norice.—A Speciat EDITION of THE ENGINEER is 
published for FoREIGN CtiRcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

*,* Covers for binding the Volumes can be had from the Publisher 
price 2s. Gd. each. 





Auria.—Ves. The question was answered a few weeks ago. 

Wiean. —Try Mr. W. Oxley, St. Mary’s Parsonage, Manchester, 

J. H. (Stourbridge).— We donot know. You had better write to Mr. Low, at 
Newer’. 

W. C. H.(Tavistock).— Your suggestion is so suitable that we shali endeavour 
to carry it out, 

W. L. (Malta).—We have not received the pamphlet alluded to in your note 
of August 8th. 

A Fitter Liverpool).— Scarcely such as to warrant pour travelling so far 
on the chance. 

R. E.—We connot give you any particulurs of the hydropult patent, or the 

name of the patentee. 

B.—Mr. Joseph Cubitt or Mr, William Mills, at the ojiice of the company, 

2, Moorgute-street. 

Civis —An abstract of the specification appears in Tuk Enotnere, Vol. 8, 
page 287, and a general description in Vol. 10, paye 155. 
named are embraced in this pateat, 

M. R.—Your enyuiry should rather have been directed to the Editor of the 
Chemical News. We believe, however, that no appreciable effect would be 
produced onthe iron pipes under the conditions named, 

AXLE.— The thing is sufiicicutly obvious. Under a certain strain the wheel holds 
to the tire by Jriction ; 
the axle it begins to ship to equalise the dipficrence of Ue length of curves. 

. B. (Maidstone).— Address Fred. Mangles, £sq., Gresham House, Old Broud- 

street. Jle is the agent sor Queensland, and no doubt will give you the injur- 
mation you require. 


R. 





MR. FIELD'S BOILERS. 
(To the Editor of the Engineer). 





§12,—I feel obliged for the favourable notice taken of my boiler, as applied 
to steam fire engines, in your article on Road Locomotives in Tuk ENGINEER 
of Friday last. 

‘the article in question contains, however, one or two trifling inaccuracies 
regarding the manner in which the boiler is applied to the purpose named, 
which I must beg permission to correct. In the first place, I do not, and 
have not, in any case, made use of a fan for urging the fire, but when the 
engine is not at work (steam being up), I have employed a small steam jet 
in the chimney, as used in locomotives for increasing the draught ; an effect 
which, when the engine is a work, is achieved by passing the exhaust steam 
through the chimney. 

J may add also, that boilers constracted on the same princiole, without 
water spaces or artificial draught, are found to answer admirably for 
stationary purposes, being not only economical in first cost, but also in space 
and fuel. They are, moreover, perfectly safe and very durable, while the 
facility they afford for examination and repair is unsurpassed by that of any 
other boiler. Epwakb Fieup, 

Chandos Cham)«rs, Buckingham-street, 

Adelphi, London, 20th Sept., 1864, 





Advertisenvnts carnot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. 
under ws half-a-crown; each line afterwards, sixpence. 
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single advertisements from the country must be accompanied by stamps in 
payment. 
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INTERNAL CHANGES IN WROUGHT IRON WHEN COLD. 


Tue quantity of matter that has been spoken and 
written on the deterioration of cold iron through mechani- 
cal agencies is in proportion to the importance of the 
subject, and to the large amounts of valuable life 
and property that have been lost at different times 
through apparently unaccountable breakages. The ex- 
isting variety of opinions on the question is no less 
extensive. Almost numberless theories will be found to 
exist, taking positions between the explanation that denies 
the fact of iron being at all altered by strains, and the 
explanation that assumes, in an unqualified way, that the 
progressive deterioration and ultimate rupture of iron 
under strains is a mere matter of time. The impediments 
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heads of brittle and tough strength we made three weeks 
ago, and confining ourselves for the present to the remark 
that induced brittleness has been especially noticeable in 
details subjected to impulsive forces, we will proceed to 
enumerate some of the different theories that have been put 
forward to account for sudden fractures of wrought iron. 
The broad facts that,—1, rupture has occurred, in the 
generality of cases, under the action of impulsive forces 
more or less intensified by vibrations; and that, 2, the 
surface of the fracture produced under such circumstances 
has shown a crystalline appearance—have led to the theory 
of a gradual assumption of a crystalline structure in 
wrought iron—of, in fact, an essential metamorphosis of 
the internal structure. By some this metamorphosis has 
been supposed to take place under the joint action of time 
and vibration (Arago) ; by others, that the vibrations pro- 
ducing this effect must be in excess of the limits of exten- 
sion and compression. Many have refused to acknowledge 
any action of the kind, and have pointed to the presence of 
phosphorus as inducing, ab initio, a “cold-shortness,” or 
brittleness. An assumption of this kind, however true it 
may be that the presence of phosphorus does make iron 
brittle, would negative the undoubted fact that iron is 
affected by use. Mr. Hood, in the “Proceedings of the 
Institution of Civil Enginecrs,”* attributes the change to 
the conjoint action of * percussion, heat, and magnetism.” 
Mr. ‘Thorneycroft, in a paper on the same subject,} asserts 
that no alteration in internal structure can take place with- 
out deflection or change of form. MM. Marcoux and Arnoux, 
of the Malles-postes and of the Messageries, in trying to 


| account for the sudden fracture of the carriage axles, have 


but with the incessant strain involving torsion of | 
| 


noticed that the work causes small fissures below the collars, 


| scarcely perceptible unless the axles be heated,{ and that 


rupture starts from these fissures. ‘Then there is Mr. 
Roebling’s theory, that “the best wrought iron gets 
brittle through vibrations, because the iron threads and 
laminz become loosened in their cinder envelopes.” Herr 
Gurlt§ assumes that vibrations bring the elasticity of 
the crystals in the iron into action, and that the crystals 
strive to return from the elongated form produced by the 
action ofthe hammer on the rolls. Mr. Mallet|jis inclined 
to think that violent mechanical forces produce transposi- 
tions in the crystalline axes even when the iron is cold. 
Frost has also been adduced to account for many ruptures, 
and there can be no doubt that alow temperature does reader 
iron, as well as other metals and substances, brittle. 


Any theory, based upon the supposed development of a | L 
| experiments, however, which, from a more or less forget- 


“crystalline ” structure from a “ fibrous,” is negatived by 
the simple fact that all iron is originally crystalline in 
structure—whether it be assumed that this structure is 
amorphous, or that the crystals take a determinate posi- 
tion. “ Fibrous ” iron, as distinguished from the operative’s 
term of “ crystalline” iron, is simply iron of a good make, 


that has been well worked in the mill, and the crystals of | 





| 





which have been elongated, and brought into firm and | 


regular contact with each other. This is not, perhaps, a 
distinctly scientific explanation of the difference between 
a Bowling bar and one of a cheaper brand, but it is suffi- 
cient for our present purpose. ‘The theories of induced 


| magnetism and heat causing a “ crystallisation” of wrought 


| iron are absurd, at least in the sense in which they were 


put forward by Mr. Hood and others. At the same time, 
as Gay-Lussac showed long ago, the action of a long- 
continued high temperature does lead to the formation of 
crystals in iron as well as in other metals. Nor is the 
theory of induced magnetism theoretically wrong, as 
Ruhmkorf proved that soft iron is harder under the file, 
when in an induced state, than when the iron is not in 
contact with a magnet. But such conditions of heat and 
magnetism are not often to be found in practice, and we 
must seek elsewhere for an explanation of the deterioration 
of axles and chain cables. ‘The important observation of 
the French engineers as to the presence of fissures affords 
a common-sense explanation of many ruptures, but it does 
not account for the presence of the fissures themselves. 
Mr. Roebling’s theory seems scarcely tenable, and the pre- 
sent knowledge of the molecular structure of iron is not 
sufficiently exact to enable anyone to safely pronounce on 
those of Herr Gurlt and cf Mr. Mallet respectively. 

Mr. Kirkaldy, in his well-known important work on 
iron and steel (1864), rejects all the theorics as to iron 
being affected by “ vibration, percussion, heat, magnetism, 
&e.,” and he thinks that, as “whenever wrought iron 
breaks suddenly, a crystalline appearance is the invariable 


| result,” and, when gradually, “ invariably a fibrous appear- 
| ance,” this is sufficient to account for a merely supposititious 


to arriving at any explanation can, in a great measure, be | 


accounted for by the reflection that it would be in any case 
difficult, after rupture, to prove the initial quality of the 
material. ‘The instances of a lowering in the structural 
value of iron are too numerous to refuse to believe in the 
fact ; and, indeed, the universal assumption of the limit of 
elasticity, upon which all successful applications of iron 
have been based, is itself founded on the undoubted truth 
that the load to be supported must be confined within 
certain definite limits. ‘Io cite the different instances of 
sudden and apparently unaccountable fractures that have 


been brought forward would be to give a catalogue of | 


almost every important application of wrought iron. ‘The 
sudden breakages of railway axles and rails are the most 
public instances. Chains, in the forms of chain cables for 
ships, and as used for cranes, inclines, mining shafts, forge 
slings, and even for suspension bridges and similar pur- 
poses, in which they have to undergo impulsive forces, are 
peculiarly subject to a deterioration—due to whatever 
cause—resulting in fracture. ‘The gags of helve hammers, 
and the porter-bars temporarily welded under the hammer 
to the blooms, are aiso remarkably subject to sudden 
fracture. 
mentioned the wires of pianofortes, and the spindles of watch 
escapements, which oftea break in an unaccountable 
manner. We mean by this last expression that fracture 
occurs under strains apparently much too low to produce 
rupture, and strains, indeed, which have been previously 
undergone by the piece without producing any apparent 


Amongst minor and domestic instances may be | 


deterioration or “crystallisation” of iron. He shows 
that the appearance of a crystalline fracture may be pro- 
duced by—Ist, “altering the shape of the specimen so as 
to render it more liable to snap; 2nd, by treatment making 
it harder; and 3rd, by applying the strain so suddenly as 
to render it more liable to snap from having less time to 
stretch” (p. 53). Several observers, and amongst them Dr. 
Rankine and Dr. Perey, appear to have conciuded before 
Mr. Kirkaldy that a crystalline fracture may be produced 
according as the rupturing force is applied suddenly or 
gradually, though no previous experimenter had placed 
the matter in such a clear light. But Mr. Kirkaldy does 
not appear to assume as possible any deterioration of iron 
by strains, as may be seen from his conclusions, Nos. 18 
to 22 inclusive. The three requisites he cites for the 
production of a crystalline fracture have one excecdingly 
important feature in common. ‘This feature consists in 
the specimen being of such a character (either through 
its shape or its hard consistency) that it has little 
capability of elongating under the strain; or that 
the strain itself is applied so suddenly that elongation 
is impeded, from the specimen not having the time to ex- 
tend—that is to say, the material is brittle either through its 
furmor itsinternal consistency, and can elongate but little, or 

* Vol. ii., p. 180. 

+ “ Proceedings of the Institution of Civil Engiaeers,” 
p. 295. 

t ‘Résistance des Materiaux,” par le General Morin. 'T’ ii., p. 117. 

§ “ Dingler’s Polytechnisches Journal,” vol. clx., p. 151. 

|| * On the Construction of Artillery,” p. 117. 
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not at all; or the strain itself is suddenly applied, producing 
the same effect through the short duration of time. Now, 
what is meant by brittleness in a substance, is its posses- 
sion of an internal structure that does not allow it to 
develop much work, either within the elastic limit or 
rupturing limit, and more especially the latter. As we have 
lately pointed out, a material of this kind is the very worst 
for resisting the action of impulsive forces. Any impulsive 
force is equal to twice the work to be done in producing or 
consuming it, while the effort required is less as the 
distance gone over is greater. A hard, harsh, brittle 
material is thus the very worst for undergoing the im- 
pulsive forces that are never absolutely absent in practice, 
while these forces are, from their very nature, liable to be 
produced to excess. If, therefore, we could guarantee the 
application to our detail or structure of a merely static 
force, or gradually applied load, such as that exerted by 
the hydraulic press, the harder our material was—the 
greater the internal resistance to an intermobility of its 
particles—the greater load would it take before rupture. 
But this very hardness—this very difficulty of making 
the particles glide over each other—would render our 
material very liable to rupture under any other than static 
loads. 

Now in these considerations is to be found the entire 
explanation of the deterioration of iron, of the “ crystal- 
lisation” of iror, and of the easy rupture of iron in frosty 
weather. As soon as a bar of iron is strained in excess of 
the elastic limit, a certain amount of elasticity (or the 
power of temporary elongation) and of ductility (or the 
power of permanently elongating), are taken out of it. 
The amount of latent work it contained at the beginning is 
therefore diminished. If the experiment be carried still 
further, and the bar be broken three or four times, the bar 
at the last time of breakage will be found not to elongate 
at all, but its powers of resistance to a statically applied 
load are wonderfully increased. ‘Taking longitudinal ten- 
sion, merely, into consideration—as it may be called the 
representative strain of the major portion of most other 
strains—we sce that the bar is elongated in a longitudinal 
direction, and that this elongation is accompanied by a con- 
traction of its cross-sectional area, which actually brings 
the particles nearer together, probably causing them to very 
closely interlace each other. ‘The hardness, therefore, of 
our bar, and, consequently, its powers of resistance to a 
static load, are immensely increased, but all its elasticity 
and ductility have been taken out of it. We will now cite 
a number of experiments in support of our explanation— 





fulness of mechanical principles, have, one and all, been 
actually cited in support of the supposition that a breaking 
load increases the “strength” of the iron. In one sense 
the “strength” was increased; but it was a hard or brittle 
strength; the tough strengfu, or the elasticity and duc- 
tility was, on the other hand, annihilated. The most 
remarkable and important of these experiments were those 
made some years ago at Woolwich, by ‘Thomas Loyd, Esq., 
the Admiralty Inspector of Machinery, and they are 
given at length in Dr. Fairbairn’s “ Usefal Information 
for Engineers.”* Out of a number of other results of the 
same kind, we will take the successive effects produzed on 
a liv. 8S. C. crown iron bar by four successive breakages. 
Twenty pieces of this iron, each 10ft. long, were cut out of 
the middle of twenty rods of iron. These 10-ft. lengths 
vere cut into two parts of ft. each. Taking that one 
marked F, we find that it broke with 32°25 tons, with a 
stretch of 10°5in. in a total length of 54in. At the second 
breakage it ruptured with 35°50 tons, with a stretch of 
1:12in. in 36in. At the third breakage it ruptured under a 
load of 37-25in., with a stretch of only 0°62in. in a total 
length of 24in.; and at the fourth and last breakage it 
gave way under a load of 38-40 tons, but with no stretch 
atall. By this time the section of the bar was reduced 
from 1°39in, to 1:18in. The constriction of area at the 
point of rupture is not noticed, but the rise of breaking 
strength, under a static load, of from 32°25 tons per 1°37in. 
section to 38°40 per 1°18 section, is remarkable. Exactly 
the same course of argument, based on similar experiments 
made at Woolwich, were cited by Mr, Willcocks before the 
Chain Cable and Anchor Committee of 1860,+ in order to 
prove that chain cables are actually improved by being 
broken. (!) A 1%in. cable, for instance, was tested in the 
hydraulic press. ‘The proof strain of this size of cable 
is 554 tons, and at the sixth breakage it broke at 85°625 
tons. A 2!in. cable, the proof strain of which is 914 
tons, was tested to proof strain twice, and then 
broke at 119°5 tons; after which, being shackled to- 
gether, it was again tested to proof strain twice; 
then to 119°5 tons; then to 120°5 tons; then to 123°25 
tons; then to 126°625 tons; then broke at 123°125 tons. 
It was then shackled together, and tried up to 127'5 tons; 
then to 134°25 tons, ‘The Parliamentary committee state 
in their report (p. 8, Par. 8), that this evidence 
“completely refutes the idea that the application of a 
severe strain in testing has an injurious effect on a cable.” 
It would also seem (Q. 801) that the chain cable manu- 
facturers check the accuracy of their testing machines by 
first breaking a bar once or twice, and then sending the 
pieces to some other machine. ‘The same progressive 
increase in the ultimate breaking strain, with a parallel 
diminution of the clongations, may be roticed in the ex- 
periments of Mr. Hodgkinson on long cast iron bars, given 
ut p. 62 ef the well-known “ Report of the Commissioners 
on Railway Structures.” If static breaking strength only 
were required in a bridge or a chain cable we should 
increase the strength of our bridge by breaking it down 
and then building it up again with the same iron, upon 
the same principle as the chain cable and anchor com- 
mities of 1860 were persuaded that a chain cable was im- 
proved by ruptures. But if the elongations attendant on 
the successive breakages had been noticed, it would 
have been found that they had progressively dimi- 
nished, and that the cable was in just the same 

* “Useful Information for Engineers.” London: Longmans, 
1856. Appendix, pp. 53—57. 

+ “Minutes of Evidence taken before Select Committee on An- 
chors, &c. (Merchant Service),” 1860, Q. 1429-30, 31. 
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state as if it had been strained in excess of its 
limits of elasticity in a storm, or by being used at short 


scope in shoal water. The most whimsical results, how- 
ever, produced by this confusion between strength under 
a static load and strength under an impulsive load, are 
those shown forth in Professor Walter R. Johnson's sup- 
posed discovery of “thermo-tension.” This gentleman 
formed part of the celebrated Franklin Committee on 
the strength of materials for steam-boilers (1837). 
Having noticed the great increase of static strength pro- 
duced by successive breakages, and having fancied that this 
increase of strength was favoured by stretching the bars 
while hot, he supposed that iron could be improved in 
strength, and at the same time usefully elongated, by such 
means. He proposed to apply his principle of “ thermo- 
tension” to chain-cables, and a pretty full account of the 
matter will be found in his letters to the U.S. Secretary of 
the Navy.* He appears to have been allowed to try his plan, 
but we should say that our readers will be able to guess with 
what results. An account of Professor Johnson’s experi- 
ments will also be found in Silliman’s Journal, second series, 
vol. i., p. 299. He found that the gain of strength after 
stretching a bar was 16°04 per cent., while the gain in 
length was 5°7 per cent. He therefore estimated that the 
totul increase of value in the bar was 22°4 per cent. The 
increase of length of 5:7 per cent. shows that the stretch- 
was carried almost to rupture, and the large amount also 
proves that he had very good iron to experiment upon.t 
We think we may now safely define the generally- 
noticed deterioration of wrought iron as being due to 
strains in excess of the limits of elasticity, inducing a 
brittleness in the way we have described. As brittleness 
supposes a greater or less diminution of the powers of 





elongation, a brittle bar will thus be necessarily broken | 


suddenly even under a static load. ‘he fracture is there- 


fore necessarily “ erystalline,” or free from fibrous filaments. | 


Without at present attempting an explanation of the 
action of frost on iron, we may safely say that iron is ren- 
dered brittle, and less able to clongate, by cold. We thus 
find in this consideration some explanation of the action 
of frost in favouring the rapture of iron under the influence 
of impulsive forees. The slight degree of elongation pro- 
duced in iron, even at rupture (which is attended with 
what may be termed a fictitious elongation or strangulation 
formed at the point of rupture ata tensile force) would 
account for the absence of extrancous signs that an axle or 
a chain is deteriorated by strains beyond the limits of 
elasticity; and this action would, from obvious causes, lie 
still more hidden in cases of deflection, Some of the 
bars experimented upon by Mr. Kirkaldy actually only 
elongated 1 per cent. at rupture, but this increased 
to 20, and even 26 per cent. with Bowling and Low- 
moor iron—in a great meac” “e through the large amount 
of constriction at the point orrupture. But it will now be 
seen that this very ductility, if unaccompanied with a 
high elastic limit, is a snare, as it is a quality that may 
gradually be lost—in some cases imperceptibly—until rup- 
ture ensues. A 00d deal more might be said on some 
other aspects of the question, For the present we must 
confine ourselves to the remark that the explanation we 
have given appears to tie up into one continuous thread 
several previously scattered half-truths. 
THE SEWAGE QUESTION, 
No. 1. 

Tuts is still a vexed question. The pure utilitarians 
maintain that the first and only important consideration is, 
how to make the most money by it as a question of com- 
meree. Others, again, assert that, for the preservation of 
human health, it is better to pass it through the fire to 
Moloch—destroy it utterly, e., purify it by fire, changing 
its form chemically to render it innoxious; for the world 
now generally begins to perceive that we can destroy 
nothing as absolute matter—we can only change its form. 
But, even in this, there may be a choice. We may change 
its form so as to utilise it, or simply to lose it. The paper 
of Dr. Bennet at the British Association, and the argu- 
ments thereon, have done much in the way of clucidation. 

Let us begin at the beginning. What is sewage ? 
original meaning of the term was simply, as applied to 
sewer, to dry up—to make that dry which was before wet. 
and sewers were really rain-water exits. But sewage, in 
the modern sense, is very different from this. It is a col- 
lection of all the substances which, in the absence of know- 
ledge how to use and utilise, we call waste. Now, we 
can waste things at sea by throwing them overboard in 
infinitesimal quantities as compared with the ocean—losing 
them, as it were; but, if we do the same thing in a limited 
space—as in a wet dock, or in the Thames, or in the 
harbour of Marseilles, or of Cadiz, or Rio Janciro, aye, or 
in roadsteads, as along the whoie south coast, Hastings, 
Eastbourne, Seaford, Brighton, Worthing, or else where, 
wherever we thicken the population—we soon find that we 
do not lose the noxious matters in reality, but merely keep 
them on the beaches of the ocean’s margin, forced there by 
the sait water, which will not mingle with them or take 
them to its embrace, but ejects them as a disease, rendered 
more poisonous in its effect by being sloughed off from 
salt water, And thus small bathing villages on the sea 
coast, the primitive abodes of health and vigour, as they 


gradually grow up into populous towns, become abodes of 


disease, 


What is sewage ? “ Matter in a wrong place,” as Lord 


Palmerston pithily summed up the general conclusions of 


philosophy. It consists of human fwces, urine, the putrid 
water resulting from cooking—from washing clothes and 
bodies—soot and dust which may or may not be corrective 
-——and putrid meat, bones, fish, and vegetables, from the 
refuse of gasworks’and manufactories, from the droppings 
of animals in the street, and other sources. Scarcely one 
of all these substances but is of value in agriculture, and 


* Senate Public Documents, vol. i, p. 639 (1845); 2ud Session, 
28th Congress, 

t We think it only fair to say that this explanation of the deterio- 
ration of iron will be found in a paper on testing chain cables, read 
last May by Mr. Paget before the Society of Arts, and given in our 
number of the 13th of May last. 


| open, and a large portion cf the solid matter may thus be 
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could they only be kept dry, or in an unfermenting state, 
or neutralised by chemical opposites, they would cease to be 
a nuisance; or, if not utilised on land, they might be 
carried to the gasworks and converted into gas and animal 
charcoal. 

But how to collect them is the main difficulty. Primitive 
people made a hole at the bottom of their garden in the 
ground, which they called acesspool. The meaning of the 
word “cess” is a collection, a gathering—probably from 
“ceasing,” to move away. But the appropriateness of the 
term depended wholly on circumstances. The hole was 
cased, and sometimes bottomed, with the very worst bricks 
that could possibly be found, broken and half burned, and 
useless. If the hole were made in impervious clay it was 
really a cesspool or pit; if in sand, or chalk, or otherwise 
pervious, it was simply a distributing pit, saturating the 
whole ground as far as the material would reach and 
water could facilitate it—the cheapest of all carriers, as 
Mr. Edwin Chadwick phrased it. And thus it was per- 
fectly possible for a porous soil to become the most 
unhealthy, in spite of its natural advantages, for in such 
soil there was no apparent objection to allowing rain-water 
and other, to run into and through the cesspool, which was 
not a gatherer, but really a distributor ; and as the well in 
such localities was in close proximity, the drainage of the 
cesspool, filtered through the sand, carried organic matters, 
sometimes poisonous, with it. ‘he particles of fever 
poison, or small pox, or other disease, might thus be 
voided by one set of bodies, and absorbed by another set in 
their drinking water, and this alone might account for the 
spread of contagious diseases where the utmost care is 
otherwise taken. And possibly some so-called epidemics 
might really be traceable to the same sources, though there 
can be no reasonable doubt that diseased particles may be 
carried by air as well as by water. 

When impervious cesspools are used, if there be over- 
flowing water, it must go into drains, either closed or 





carried away, and even without much perceptible nuisance 
in isolated dwellings; but in dry cess-pits it must, from 
time to time, be dug out and carted away, with great 
nuisance ; and for this reason people got into the habit of 
making a large pit, and putting off the evil day as long as 
possible. In Paris, a hole deep enough for twenty to forty 
years was provided in the chalk. In thickly crowded 
cities the evil beeomes greater; for not only is the general 
mass of people greater, but the houses are all more 
crowded. It was, therefore, very early perceived, that 
making a communication between a cesspool and a sewer 
was a great lessening of trouble and nuisance to the indi- 
vidual householder. But the general conservators of 
sewers had also a perception—and a very right one—that 
putting foecal matter into sewers was an evil ; and it was 
prohibited by law, under a pecuniary penalty. But private 
interest overpowered public welfare, when an opportunity 
offered of driving a crowbar through the brickwork ; and | 
we remember once being in the shop of a wealthy trades- 
man, ina large public thoroughfare, when a sub-officer of 
sewers came in to tell him, in a whisper, that there was an 
opening between his cesspool and the sewer, contrary to 
law. “Impossible!” said the tradesman; “it can’t be!” 
“But it is,” replied the officer. ‘ Nonsense, my friend,” 
retorted the tradesman ; “ come into my back pariour, and | 
I'll show you the plan of the building.” In they went, 

and the plan was laid on the table; and there was the | 
clink of glass, and a rustle of crisp paper, and the officer | 
came out again quite satistied that he had been mistaken. 

It was not long before it was discovered that, provided | 
water communication could be obtained, there was no | 
necessity for a cesspool. We believe it was Bramah who | 
first invented the water closet, with an over-head supply of | 
water to discharge and wash away the noxious matter, | 
and close the opening with a water joint, to prevent gas 
fromascending. A grand discovery this, for rich people, who | 
lived on high ground, and who almost attained to distine- 
tion as possessors of a water-closet. Little did they regard 
or think about the distant nuisance, which they had con- 
trived to lose from their own sense of sight and smell. 

Mr. Edwin Chadwick, when he removed from the Poor 
Law Board to the Board of Health, was strongly impressed 
with the superiority of the water closet arrangement to 
the cesspool. ‘ Water was so cheap a carrier,” so much 
better and neater than men and carts. Dr. Southwood 
Smith had made it very clear to the world in general, and 
to Mr. Chadwick in particular, that cesspools and dung- 
heaps and bad drainage were directly or indirectly sources 
of fever and other disorders, and the great idea flashed 
across Mr. Chadwick’s mind that the cheap aad “ perfect 
cure” was to make water closets in every house, rich and 
poor. All crockerydom was set to work to manipulate 
closets and glazed drain pipes. Large sewers were desig- 
nated as “elongated cesspools,” and had the Board of 
Health as represented by Mr. Chadwick been possessed of 
despoticauthority, many wouldhave been the failures, such | 
as that of Croydon and Sandgate, resulting in a greater | 
evil than that it was sought to avoid. The Croydon aifair 
was a curious sample of amateur sewage engineering. lirst | 
there was a continuoustube of crockery pipes in short lengths; 
they cracked and broke and leaked, and it was attributed 
to the wickedness of the work people, who laid them badly | 
in order to defeat the plan. Soa second tube of plastic 
clay or puddie was laid round them, that they might have | 
a soft bed, and that not answering, a thick tube of brick- 
work was put round the clay, and so the sewege was sent 
on its mission to poison the Wandle river just as London 
poisoned the Thames. Some people thought that cemented 
brick might have answered as well as crockery, but Mr. 
Chadwick thought, and there he was right, that a smooth 
passage for the sewage was better thana rough one. Bat 
the nuisance of the discharge became a fruitiess source of 
lawsuits which swamped the town funds and a portion of 
the people’s park, the wild heath land on Combe Hurst 
became the private property of Mr. Horniman, the tea- 
dealer, for a consideration, in order to pay their debts. 





' urine mixed with ashes. 
of considerable abilities as an engineer, and very practical. 





Having got so far, taking away nuisance from individual 
houses to create a general nucleus of nuisances elsewhere, 


Southwood, but of Deanston. ‘ What will he do with it 2” 
was the title of Bulwer’s novel, and “‘ What shall Ido with 
it?” was Mr. Chadwick’s thought. He had raised the— 
evil—and how was he to conjure it into the Red, or some 
other, sea. 

“No sea at all,” said Smith, of Deanston. “It is worth 
millions if properly utilised. Smith, of Deanston, was a 
veritable lowland Scot, a Saxon to the backbone, one of the 
class that “ wunt be be-at,” that'makes up its mind once for 
all, and never changes it, and he had seen the “ Foul Burn” 
at Edinburgh, and how fat and rank grew the grass that 
was flooded with it. ‘“ Blackly ran the burnie doon,” and 
the black sewage was changed into white milk from the 
kye, whether pure milk or impure milk was not to the 
purpose. “ All flesh is grass,” says the proverb, and turnip 
milk, aye, and garlic milk, is to many persons as good as 
grass milk. So Smith of Deanston became the Egerian 
nympth to the Board of Health. Lord Ashley, he was lord 
above, but Deanston he was lord below, and Mr. Chadwick 
was viceroy over him. 

But the Foul Burn o’ Embro was created on the hill top, 
and no labour was required to make it flow down. Not so 
at Manchester, where the experiment of sewage irrigation 
was to be made. There was a city of cesspits; feces and 
Mr. Smith of Deanston was a man 


So the contents of many cesspools were emptied into a canal 
boat, in which was a small steam engine, and pump and 
hose. But the sewage had to be liquified. This was done 
by pumping in water from the canal, and stirring up the 
mixture. The pump was then applied to throw this water 
over the land. But then came the difficulty. How to get 
the land, to throw it over? A hose was to be carried to a 
steam pipe, around which the liquid sewage was to be 
thrown in spray. The farmers could not see it, and lectures 
were given in vain. Lancashire was deaf as an adder. At 
length one who understood the manners of the land under- 
took to hunt up orders, and in no great time he accom- 
plished his undertaking. He went to the public houses, and 
during the imbibition of yeale he beguiled the agricultural 
mind. Several agreed to try the experiment along the 
course of the canal. The result was favourable as regarded 
the crop, but that took time to prove ; and then the banks of 
the canal were not a sufficient space, and it became a ques- 
tion of laying pipes on to farms, and a large outlay of 
capital. Mr, Chadwick’s blue books indicated a great 
satisfaction and desire to embark capital. But the capi- 
talists and landowners wanted a great deal more convincing 
as to the cost of transmitting sewage from cities to land, and 
though Mr. Chadwick demonstrated that water was the 
cheapest of all carriers, he was not believed in as to any 
useful result. 

But meanwhile the sewers were drenched, and the utility 
of the sewage rendered infinitesimal by dilution; which, 
though too weak for land, still carried matter enough in 
comparison to spoil the river, which became at last so great 
a nuisance that the Legislature took it in hand, and the 
Board of Works was established to amend the best and the 
worst that the Board of Health had done. Mr. Chadwick, 
to give him his due, had been a very useful agitator for the 
community, but he was neither engineer nor chemist, and 
so, alter yet more agitation, he took to Social Science. The 
subject is a very long one, and we must return to it again, 


NOTES FROM NEW SOUTH WALES. 

We have advices from New South Wales to July 21. Tenders 
have been invited for the continuation of the Great Northern Rail- 
way from Liddell to Muswellbrook, a length of about sixteen miles. 
At Liddell the line is close to the main road; at a distance of about 
four miles it crosses the road, and keeps to the eastward of it until 
arriving at Muswellbrook. ‘fhe line takes a comparatively straight 
course, but there are a few curves, the sharpest of which is forty 
chains radius; and others are oi sixty and eighty chains radius, 
The country is fur a considerable distance tolerably level, and the 
works will therefore be rather light. At the commencement of the 
line there is an ascending gradient of 1 in 165 for a mile and a half, 
after which there is nearly three-quarters of a mile of level ground. 
Just beyond there will be two timber bridges; the first will consist 


| of seven openings of twenty-tive feet, and the second, which will be 


over Salt Water Creek, will have tive openings of twenty-six feet. 
At about four miles from Liddell there is a rise of 1 in 55 for three- 
quarters of a mile, after which, for nearly a mile, the ascent is 1 in 
140. Further on there is a rise for sixty-three chains of 1 in 45 (the 
steepest gradient on the line); then, fur nearly half a mile, there 
is a rise of 1 in 56. Beyond this there are two or three 
heavy cuttings, the worst of which is 26{t. in depth. The line 
keeps on rising, with gradients of 1 in 66,1 in 56, and 1 in 83, and, 
a: length, the highest point of the line is reached in a cutting 37ft. 
in dept. Further on there is a heavy cutting, nearly a mile in 
length, and a long embankment. The descent then commences, 
with gradients of 1 in 100 for nearly two miles and a half, of 1 in 
220 for two miles, and of 1 in 550 for half-a-mile. Across Muswell 
Creek, which here intersects the line, there will be three bridges ; 
the openings will be 30ft., and each bay will consist of four 
bearing and two battering piles ; the floor of one of the 
bridges will be 42ft. above the bed of the creek. After a 
short descent of 1 in 2U0 there will be a heavy piece of cutting 
tifteen chains in length and 48ft. in depth. The gradients 
for the remainder of the line are 1 in 108 and 1 in 300, and 
the railway will enter the town of Muswellbrook on level ground. 
The excavations will be mostly through clay and shale, and, in 
iu some places, through sandstoue rock. ‘The tenders are to 
be received on the 9th of August, aud two years will be allowed 
for the completion of the works. Of the three extensions in pro- 
gress, the first portion which will be opeued for traftic will be the 
Great Southern, from Picton to the Fitzroy iron mines at Mittagong, 
a length of twenty-four miles. The works upon the greater part of 
this length are almost completed, and the last of the contracts will 
expire at the end of this year. It is presumed that tenders will 
shortly be called for the ballasting aud the permauent way, so that 
as soun as possible after the completion of the heavy works in 
Contract No. 3, the line may be made available. A Railway Pro- 
gress Committee at Goulburn recently sent a deputation to the 
Minister for Works to make inquiries with regard to the probable 
completion of the railway to that town. It was stated by Mr. 
Holroyd that the continuation of the line from Cvuntract 
No. 6 into Goulburn bad been staked out, and that as soon 
as the specifications were completed (which would probably be 
in ths course of a month), he intended to call for tenders for 
the whole of the length ot twenty-four miles in one contract, but 
that, as there would be several bridges to erect, it would be most 
likely three years before the railway to Goulburn was finished. It 
is expected that the line will be opened as far as the Fitzroy iron 
mines in about twelve months’ time. One of the most formidable 
evgineering works on the southern extension is the tunnel through 


Mr. Chadwick took to his councils another Mr. Smith, not of ' the Gibraltar Mountain, and the progress made with it is satisfactory. 




















The drive through this range is now completed to beyond what wi 
be the tunnel, although the heading at the south end has not 
yet been broken through. The mode of working was as follows: 
“A drive was commenced at each end of the tunvel and at the 
pottom of five shafts sunk upon the line of railway. These different 
drives are now all united, and a line of tramway has been laid down 
by which the removed rock is taken out on the northern end. It 
required considerable skill to direct the Grives so that they should 
meet each other in a straight line, and it must have been satisfac- 
tory to the contractors to find that their care had resulted iu a per- 
fectly trus drive, without any divergence from the straight line, 
The first drive is only about 8ft. in height; a strong frame is now 
erected in lengths of twenty-eight yards, and the workmen are sent 
above to finish the tunnel to its proper shape, blowing down the roof 
upon the frame, whence itis dropped through a trap into the wagons 
traversing the tramway below; as each length is completed the 
is erected ready for the bricklayers, for whom 
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centreing r 
the excavators are now and have for sume time past been waiting. 
Au unaccountable delay has occurred in the brickmaking ; at least 


one half of the bricks should have been burnt last summer; it is ' 


now mid-winter, when bricks cannot be made in this climate, and 
the arrangements are not yet complete for the commencement. 
Messrs. Wolf and Humphreys would have between 300 and 400 men 
at work but for tieir being delayed by the backward state of 
the works on other portions of the line. On Contract No. 2, 
on the western extension, Messrs. Duxberry and Kerr’s works 
are in a very forward state. It has been found, owing to 
the character of the material, that a much greater quantity 
of excavation will be required to make up the embankments 
than had been estimated. To obtain this, the widening 
of the cuttings and side cuttings will be necessary. During 
the present month the cutting known as the Big Hill, near 
Bull's Camp, a mass of solid rock, 50ft. deep, has been cut through ; 
to effect this, a tunnel had to be driven under the Great Western 
road, which was carried on night and day until completed, in order 
to prevent the delay of the extensive works above. These also 
consisted of another tunnel and cutting 50ft. deep, containing 30,000 
cubic yards of rock, which could not be commenced until the 
former tunnel and cutting were completed. ‘The cutting near 
Cox's Downfall, through rock, a distance of three-quarters of a mile, 
is all but completed ; the other heavy portions of the work, between 
Bull's Camp and the end of this contract, including some through 
42it. of rock, are near completion; and nearly all the culverts are 
finished. Notwithstanding the inclement state of the weather for the 
last six months, the works have been carried on with creditable 
energy. Owing to recent di-astrous floods, the completion 
of the Windsor and Richmond branch railway will be delayed con- 
siderably beyond the time at which it was expected that the line 
would be opened, Had the weather been fine, traffic would probably 
have before this commenced upon the ra lway, but so extensive has 
been the interruption, that it is not likely that the line will be 
opeued for three mouths to come. The damage done by the late 
floods to the railway works between Blacktown and South Creek 
was but trifling, and amounted to nothing more than the ordinary 
subsidence of the earthworks. At the South Creek viaduct, aud 
from thence to the viaduct over the chaiv of ponds, the embank- 
ments, Which were made from the soil taken from the Fairfield 
cutting near Windsor, have slipped cousiderably, arising 
entirely from the nature of the clay taken from that particular 
cutting. This clay, which is a description of pipe clay, inter- 
mixed with iron stone, and very hard when dry, is when wet so 
soft that, in several places, it was washed out beyond the fences 
of the line. ‘These banks, which were several feet under water, 
have since been made up with ballast from the Richmond common ; 
being composed of sand and gravel, a kind of concrete has been 
formed, and it is hoped that the repairs now effected will be 
permanent. 
mond the line has suffered little or no damage, nor has injury 
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Between the Chain of Pouds and the town of Rich- | 


becn sustained by any of the bridges. At the South Creek viaduct | 


the bank of the creek on the Windsor side has broken away | 


considerably, within a shori distance of the viaduct; which 
will render necessary some sheet-piling, to protect the pier 
on that side. The necessary repairs having been eanctioned, 
are being proceeded with, and the ballasting of the line is now 
again being carried on by the locomotive from the Richmond 
Common towards Blacktown ; the line being at present ballasted and 
laid with the permanent way, a mile and a half on this side of South 
Creeck—altogether a length of five and a half miles out of sixteen 
miles being finished, Every effort is being made by the contractor, 
with the assistauce of the Government, to expedite the finishing of 


the permanent way, and a second locomotive and additional wagons | 


are about to be sent for that purpose. The station at Windsor has 
the roof on, and is in a forward state. The Richmond station has 
been delayed in consequence of the contractor having unfortunately 
lost by the flood two kilus of bricks that had just been burnt ready 
for the work. It is right to mentiun that the recent floods were 
twelve feet higher than any floods known in Windsor for the last 
forty-five years, and that they were consequently to that extent 
above the highest levels given to the engineer when the line was 
set out. Considering the fearful devastation caused by the late flood 
in the Hawkesbury district, it is satisfactory to find that this line 
bas not suffered more than the portions of the other railways 
similarly situated. 
Uther topics must stand over for notice next week. 





RIVER NAVIGATION OF NORTH AMERICA. 


Tue steamers that run between New York and Albany are the 
admiration of all travellers from Europe. In speed they are not 
surpassed by tho best of the little city steamers that ply above 





bridge on the Thames, and in comfort and excellence of their | 


internal arrangements they are probably unequalled in any part of 
the world. Their charge is something less than a farthing a mile ; 
three shillings procures a supper and bed, and thus, for a total 
charge of less than eight shillings, the traveller makes a journey of 
160 miles, with all the comforts of a first-class hotel. Truly the 
picture is pleasant to contemplate; it is like a glimpse of a future 
Utopia, never, alas! to be realised in our time and Jand, but some- 
thing that may be, when Peninsular and Oriental ship. are all 


| 


Great Easterns, and when the limits of Calcutta shall be those of | 


the 24-Pergunnahs; meanwhile, to be held up before us, as a goal 
to aim at, and to stimulate improvement by the contrast it offers to 
our present barbarisin. 

The steamers of the Hudson and Long Island Sound are, if the 
almost unanimous testimony of English travellers gives us an 
unexaggerated account of their merits, indisputably superior to 


anything to be found elsewhere, but the local circumstances are | 


peculiarly favourable to traffic of this character; large estuaries 
with ample depth of water, an energetic people, and the second 
commercial city in the world in a centre of the system; the 
Steamers, grand as they are, would be unequal either to cross the 
turbulent little strait that sepsrates England and France, or to 
thread the mazes of our narrow Sunderbun channels; and only 
where the traflic is so great that large vessels can be devoted spe- 
cially to passengers, can such speed be obtained that the steainer 
beats the railway. When this is the case, as on the Hudson, 


stowage may be sacrificed to obtain the form of least resistance, and | 


a speed (vighteen to twenty miles an hour) attained that will com- 
pete with that of most European railways, while it far surpasses the 
average of that of American lines. 


‘The steamers of the western waters are very different in character 


to the adove, except in the immediate neighbourhood of New | 


Orleans. Like the steamers of our indian rivers they are intended 
to carry both passengers and cargo; but here the resemblance ends. 
lu faet, the American river steamer is something sui generis, 
equally in point of build, appearance, motive power, internal 
arrangement, and management. It is essentially an American 
institution, owing very little to European invention, not even 
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excepting the engines that drive it. The first steamboat that floated 
on the western waters was built in 1811, four years after Fulton had 
laun-hed at New York the first steam vessel on record, and a year 
before the first successful experiment was made on the Clyde, on our 
side of the Atlantic. From these dates each continent has continued 
to develope that system best adapted to its requirements, and thus, 
while the attention of the Avaerican has been almost exclusively 
given to lightness of build, cheapness, speed, and (in a way) to com- 
fort, all with a view to the navigation of shallow inland waters, that 
of the Englishman has been devoted to secure strength, compactness, 
and sea-going qualities, to which conditions —— and internal 
comfort are necessarily subordinate; and such river steamers 
as he builds reflect in a measure the influence of the 
marine system of structure. The American sailor is as a 
rule a fresh water sailor, and would probably scarcely be 
recognised as having any claim to the professional epithet 
by his British cousin, who makes seamanship the standard 
test of a sailor's qualification; but, looking at the American system 
from a less strictly professional point of view, we may admit that 
the American has shown very great skill in devising a form of 
vessel adapted to his wants and the character of his waters, and 
that he manifests quite a peculiar talent in navigating his vessel 
over rapids and falls, and through the winding channels of shallow 
rivers, a kind of experience in which the Briton is compara- 
tively a tyro. In illustration of this we may mention the 
feat performed by the Uncle Sam, which ascended the Falls 
of the Ohio at Louisville when the mean slope of the water was 5ft. 
a mile and the maximum at one place 8-27ft., against a current of 
eight miles an hour, and up a gradient of 1 in 640 over a rock 
bottom ; and we further quote from Captain Haig’s book the follow- 
ing account of the author’s experience of a descent of the same falls 
in the summer of 1858 in a steamer of 300 tons burthen. The fall 
was then about 18ft. in the distance of two miles, and at the prin- 
cipal fall was inclined at the rate of not less than 12ft. per mile :— 

“ The passage was along the Indian shore, which required very 
skilful steering and management. The captain, before starting, took 
the precaution to slacken the tension of the hog chains, which, in 
combination with wooden struts, form a truss to stiffen the bulls of 
all the western steamers so as to allow some play longitudinally 
in the hull, to enable it to adapt itself to the great 
inequalities of the water surface at some points in the ‘“ Chute,” 
This done, we pushed out some distance up stream till a good com- 
mand and view of the entrance to the passage was obtained, then 
turned and went at full speed, with occasional slacking, down it. 

“There was no noise or confusion among the crew, no frantic 
gesticulations on the part of the captain to convey his instructions to 
the helmsman ; no shrieking of his orders down the hatchway to the 
engineers, none of the roaring, bawling, and cursing, which one too 
often witnesses on board English ships under far less exciting 
circumstances. The captain was up beside the pilot, at the wheel in 
the pilot-house on the upper or third deck in the fore part of the 
boat, and a touch ofa spring communicating with a series of bells in 
the engine room conveyed full and instantaneous directions to the 
engineer. Every body was in his place, aud not a word was spoken. 
The passengers hel.) their breath fora moment, as the boat, guided with 
consummate skill, dashed through the agitated waters, undulating 
through her whole leugth as she rode over the waves, and avoiding, 
as if by magic, the rocks which bristled along each side of the 
narrow and tortuous passage, and in a few minutes we were safely 
through. A fellow-passenger remarked to me, in allusion to the 
wavy motion of the deck under our feet, that it was like a black 
snake going over thorns, and certainly the comparison was not 
inappropriate. 

“The captain, however, knew his boat and the passage well, and 
conducted her nobly through it, without shipping a drop of water, 
or sustaining the slightest damage.” 


The steamers of the Mississippi valley are pot, as a rule, built for 
high speed, the object being rather to attain moderate speed, with 
great carrying capacity. In such as are intended chiefly for goods 
traflic the proportions of length to keam are 5 or 6 to 1 if driven 
by side wheels; if by stern wheels, a kind of propeller peculiar to 
American steamers, the proportions are 4 or 4} to 1. he bottom 
of the hull is perfectly flat, the sides perpendicular, slightly rounded 
off below; bow and stern very full, with a slight rise of floor at 
stem and stern. ‘These steamers frequently tow cargo boats as well 
as carry cargo and passengers ; in all such cases the boats are lashed 
firmly to the sides, and as much as possible before the beam of the 
steamer, so as to offer the least resistance to the free steerage of the 
vessel, Several barges, of au average length of 135ft. and 24ft. 
beam, are sometimes towed together in this way, the whole being 
in a compact mass, and under the guidance of one helm. 
The hulls of passenger steamers, or those built for increased 
speed at some sacrifice of space, are longer and narrower than 
the above, the proportion of length to beam being about 8 or 9 to 1. 
The draught varies according to the rivers, and excluding those of 
the lower Mississippi, from 1ft. to 6ft. or 7ft., the former being that 
of a stern-wheel steamer of 86 tous on the Ohio, the latter that of a 
high speed passenger steamcr on the same river of 906 tons and 
1,420 estimated horse power. 

The steamers have three decks ; the lowest or boiler deck, which 
corresponds to the main deck of a sea-going vessel, carries the 
machinery, the boilers being always placed well forward with the 
fire-doors opening towards the head of the vessel, and freely ex- 

sed. This arrangement appears to have been adopted to increase 
the draw of the furnaces; at night the glare of an open furnace 
serves us a signal light, indicating the approach of the steamer at a 
great distance. Theengines are placed nearly amidships in side- wheel 
vessels; abaft in stern wheelers, and the remainder of the boiler deck 
is allotted to the crew and deck passengers, the fuel being stowed 
a: ound the boilers, and the cargo chiefly in the hold. Tbe upper or 
passenger deck is supported on standards rising from the boiler deck, 
and extends from abaft the boilers to near the stern. It carries the 
saloons, which run fore and aft, with state rooms, the bar and cap- 
tain’s office at the sides, and is surrounded by a covered gallery for 
loungers. ‘The roof of the saloon forms the hurricane deck, which 
in many steamers is at least 30ft. above the water. In some modern 
steamers the cabins of the crew occupy a part of this, and on the top 
of them again is raised the pilot house. From this the vessel is 
steered, the wheel communicating by chains or ropes with the rudder, 
and the ship’s course being indicated by a thia vertical rod raised on 
the stern post. Additional steering apparatus, independent of the 
wheel, is provided in case of fire or accident. 

The engines of the western steamers are, with a single exception, 
non-condensing, and work habitually at pressures rather alarming 
to European ideas, the average being between 130 lb. and 140 Ib. 
per square inch. The boilers are cylindrical, from Sin, to 42in. 
diameter, and 20ft. to 25fi. in length, with a double return flue of 
36in. to 42in. They are generally three or four in number, placed 
side by side, and communicating with a common steam receiver. 
Beneath and behind the fire at tho bridge is placed a mud receiver, 
in which the sediment collects, and is blown off from time to time. 
The effective horse power is about 1-horse power per ton measure- 
ment in steamers for mixed traffic, and as much as 1}-horse power 
per ton in high speed steamers. We have above quoted the case of 
the Jacob Struder which, with a length of 832ft. and a burthen of 
906 tons, has not less than 1,420 effective horse power, producing a 
speed of 17 miles an hour in deep water, The engines are invariably 
separate, each driving its own wheel; the cylinders are long and 
narrow, the proportion of length and diameter being 3} or 4} to 1, 
and the stroke from 3}{t. in the smallest steamers to 10(t. in 
the large passenger boats of the lower Mississippi. It would 
appear that the high-pressure system had been deliberately preferred 
to the condensing system after fair and prolonged trial, notwith- 
standing what we should consider its inconveniences. So alsu the 
separation of the engines. Inu 1837 several steamers worked with 


| condeusing engines and others witha common main shaft run on 


the western waters, and at the present day the Hudson steamers have 
low pressure beam engines. 1t does not appear that the low pressure 
system ensures greater safety, as a list drawn] up by Mr. Redfield 

















| of explosions on American rivers up to 1831, shows, that out of a 


total of 52 recorded, 27 were those of low pressure boilers, 13 high 
— and 12 were of character unknown, supposed to be chiefly 
igh pressure. 

After a futile attempt to diminish the number of accidents by 
legislative enactment in 1838, this subject was again brought before 
the legislature in 1848, and a law was framed to provide for an 
efficient inspection of river steamers, which law came into operation in 
1852. That it has been in a great measure effective is shown by the 
following comparative tables of the explosionsin the five years pre- 
ceding, and four years subsequent to its operation :— 


Lives !ost. 


In 1848 explosions were .. .. + G oe « of « dl 
is49 ” ” oo oo c¢f & ceo co co ce 183 
1850 9° 2 os ec cf IB co ce co oe SOO 
Is5l ” a o cc 0& & co ce oo oo J8 
1852, > oe ae: ee eee ee 

eS «ww eo « we See 

Yearly average .. .. 06 o¢ 10 os oe of oe 251 
Explosions. Lives lost. 

In the year ending Ist October .. IS .. «2 2 «2 oe 72 

Ditto co 1856 wo oe B oo op 

Ditto oo 1856 we oo B oo op 24 

Ditto «» 1857 .. « 1 ee Al 

Total eo ee ee co co 2 os ov 188 

Yearly average.. .. oe 06 175 oe oe 68S 


The chief provisions of the law areto compel a proper provision of 
boats, pumps, life preservers, &c., aud to require a yearly inspection 
of boilers. The standard tests are only 33 per cent. above the work- 
ing power allowed, which is fixed at a maximum of 110 1b. 
per square inch for a boiler forty-two inches in diameter made 
of quarter-inch plates. This seems scarcely a safe standard, 
as, according to the legal boiler maker's scale founded on the above, 
a 36in. boiler of liv. plate is allowed a maximum of 12833 1b. The 
ultimate strength of such a boiler, according to Mr. Fairbairn’s 
calculation, is 4501b., of which he allows one-sixth as the workin 
oressure. The American law permits one-fourth. The test appli 
is also low, but it may be questioned whether more moderate tests 
than those applied in England, which are carried to within 
one-eighth of the bursting pressure, and which may in some 
cases strain and permanently weaken the boiler, be not preferable. 

The irregularity of the river navigation and its great risk have 
not, according to Captain Haig, very seriously affected the goods 
traflic, which still keeps to the steamers, in preference to the rail- 
ways. ‘The latter carry the majority of the passengers aud 
perishable goods; but it is shown by a table of the commerce of 
Cincinnati for 1856-57, the value and tonnage of the river trade 
remains about eight times as great as that of the railways, of which 
Cincinnati is a central depot; yet so great is the risk of the steamer 
traffic that it was estimated by Mr. Hall, iv 1848, that the annual 
risk on the capital there invested in steaunboats amounted to one- 
seventh of the whole, and it is thought by Captain Haig to be wy 
little less now. A careful perusal of Captain Haig’s book would, 
we think, lead any impartial judge to much the same conclusion 
as that we have more than once expressed in these pages, 
viz., that river transports will, as a rule, contend successfully 
against a railway for carriage of bulky goods, agricultural 
produce, &c., but that the railway can never be superseded b; 
cther kinds of transport for passengers, mails, and valuable and 
perishable commodities.—-Engineers’ Journal. 


FACIS CONCERNING THE OIL WELLS, 


Tue interference of one well with another is becoming a common 
occurrence upon Qil Creek. It is, to say the least, very vexatious 
to the lucky owner of a flowing or pumping well, who has laboured 
day and night, expended the earnings of years of toil and self- 
denial, and, just when he is on the highway to boundless wealth, to 
have bis hopes crushed in a few hours, by the striking of a well near 
his own, that taps it, and turns his golden dreams of wealth into 
limpid, valueless water. Notwithstanding the great disappointment 
consequent upon a disaster of this kind, the true operator takes it 
coolly. He well knows that no effort or foresight of his can remedy 
the matter, and so, if he fails to effect a compromise, or sell out, he 
seeks another location, and very frequently interferes with some one 
else in like manner. It would*seem, in the minds of many, to be a 
settled fact that any flowing or pumping well can be tapped or de- 
prived of its supply by boring another well upon some particular 
side of it. As to which side or in what direction this is, we are 
not clearly informed. No one as yet has satisfactorily ascertained 
the bearings of the exact oil veins. We might give the opinions of 
some who profess to know the exact directions in which an oil vein 
is located, but we consider it no part of our duty as a truthful journalist 
to theorise just at the present, but to give the facts as they occur, 
so that the intelligent reader can form his own conclusions. If the 
operator can get the exact bearings of the oil vein, to tap or 
interfere with any weil is an easy matter. But we are of opinion 
that too many exceptions have occurred to render this generally 
received theory or hypothesis a fixed fact. We proceed to give a 
few cases in point. (pon the M’Ilhinny farm, in the same locality, 
there were some nineteen wells. But few or any of these interfered 
with each other. All of them produced more or less oil, Finally, a 
well, the Olmstead, was bored almost in the centre of these. The 
consequence has been the stoppage of all these wells, and the Olm- 
stead at one time, not long since, flowed 300 barrels of oil per day. 
How much it is producing at present we are not advised, but we 
believe it does not vary greatly from that amount. Upon the Blood 
farm a well has been bored adjoining the Duncan well, in such close 
proximity that the bottom of the derricks touch each other; in fact 
the two wells are not over 12ft. distant. The new well has not only 
failed to get any considerable quantity of oil, but has not succeeded 
in tapping the Duncan, though it has been sunk several feet deeper. 
The owners of the Duncan well doubtless feel rejoiced at this con- 
tradiction of the accepted theory. In the case of the Phillips and 
Woodford wells, when both are tubed, the Phillips well runs pure 
oil, while the oil from the Woodford is “rily,” or mixed 
with about forty per cent. of water. These two wells 
are located only a few yards apart, in an almost direct line. 
The Hammond well, on the Widow M‘Clintock farm, is surrounded 
by wells in every direction. Yet at the commencement, it flowed at 
the rate of between five and six hundred barrels of oil per day. A 
strong stream of water, from what direction has never been fully 
ascertained, literally drowned it out, and it ceased flowing after 
yielding its greasy treasure in such copious abundance for a short 
time. But, strangely enough, the latest advices from this well 
represent that the pump is rapidly gaining upon the water, oil has 
come up in the proportion of about one-third, there is a good show 
of gas, and the indications are that this well will soon approxi- 
mate, if not exceed its former supply. Such is the reward of per- 
severance, The cases we have mentioned are aggravated ones. Some 
of these occurring from the reason that parties had leased wells, or 
operated the wells already bored, with the intent of tapping or 
interfering with them, in order to be enabled to levy black mail. 
How all this loss to individuals, and injury to the general trade, 
could have been avoided, had the parties felt disposed to exercise 
towards each other a more compromising and Christian feeling, the 
reader can imagine. But, then, the sole object of many men here, 
as elsewhere, is to make money; and too many think the end jus- 
tifies the means. The necessity of some legislative enactments, 
to effectually remedy this matter, if such a thing be possible, is 
keenly felt, and we trust that measures will be taken to 


check these cut-throat operations. We can see no reason why 
the law should not protect a man’s property from injury by his 
neighbour as much in an oil well as in anything else.— 
Register. 
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PRACTICAL PROGRESS OF NAVAL ARCHI- 
TECTURE.* 

In the Section on Mechanical Science, Captain A. Henderson 
read a paper ‘On the Practical Progress of Naval Architecture in 
Ocean and River Steamers,” with suggestions for improvements in 
the steerage of the Great Eastern, and large and small iron-clads, 
rains, and gun-boats, similar to the Assam Nautilus, by the use of 
balanced rudders in bow and stern, after which the reading of the 
paper was prefaced by a reference to the models on the table of the 
four types of river steamers and barges, the resistance of which has 
been ascertained by dynamometer at trials in this country by the 
nautilus, or native type, the Assam type, as established on the 
Bhurampooter, and the punt type, or Bourne's patent train of 
articulated barges, tried onthe Thames, Tyne, and Clyde, in 1859-60— 
the model of the dynamometer showing the mode of the application 
to the tow rope, a printed return of test trials being furnished of 
these as well as of the large Indus troop steamer, tried on the Thames 
in 1861, representing the European type of the river steamers on the 
plans of a Government commission, A summary of the results of 


their performances during the last four years, furnished with tabular ! 


record of comparative results and resistances, were distributed. The 
sheer and deck plans of the European type, and punt type tried on 
the Indus, and of the Assam type and nautilus, or native type, are 
shown in a comparative plan of mid-sections of ocean steamers 
aud clipper ships, published with the paper read before the 
British Association at Liverpool, in 1854, furnished with suggestions 
for the improvement in the steering of the Great Eastern, Warrior, 
and other iron-clads. In explaining a subject so complicated, it is 
dificult to give in a small compass the results of experience of many 
years. Jn the early establishment of steam communication in India, 
I took a leading ‘part, and subsequently devoted my time and 
attention to improvements in the form and construction of river 
steamers, and making experiments in steering and towing with a 
view to economic transit. My nautical experience originated in 
service in her Majesty’s ship Bellerophon, and her boats, and of 
merchant shipping in voyages to India and the Pacific, the coasts, 
ports, and rivers of India, China, and the Eastern Archipelago, the 
latter ina very fast sailing old American privateer, and subsequently 
superintending the building and titting up of the Forbes steamer of 
300 tons, and 120-horse power, as a tug on the Hooghley, and 
opening steam communication between India and China by towing 
the Jawisence of 380 tons from Bengal to China against the 
monsoon, in 1850. In 1831, 7 built the clipper Water Witch, 380 
tons, in Calcutta (a model of which is on the table), partly on a 
French model, designing myself the masts, sculls, rig, and fittings. 
Aiter twelve successful voyages to China, she was dismasted, on the 
last, owing to the strain on the wing trunnion jamming the rudder, 

sased on this experience J designed the Ariel, with fuller after lines 
and round stern. On my return to England in 1837, at the request 
of the late Lord William Bentinck, l gave evidence before Parliament 
as to steam communication in India, and after obtaining information 
from that eminent draughtsman, the late Mr. Waterman, I partici- 
pated in the formation, in London, of the East Indian Steam 
Navigation Company and Assam Company, in 1839, the former 
proprosing to the Indian Government to carry amonthly mail to the 
three presidencies of India in vessels of 2,000 tons, for a guarantee of 
£100,000 a year. ‘he Assam Company was formed in 1839, by the 
union of local and London company to take over the Government 
tea gardens in Assam, and as a director of the London board I 
designed and contracted for a steamer, barge, and portable saw mill, 
specially adapted for theservice of the company, and asaCalcutta direc- 
tor, in 1841, tried and established the steamers on the Bengal river. A 
model of the steamer with bow and stern rudders is likewise on the 
table, theorigin of the Assam typeand balanced rudder system of steer- 
ing. Between the Water Witch and Assam models are those of a first- 
class flotilla of the Assam type, tug and two auxiliary tow vessels, 
JOI{t., 33ft., and soft. broad, and 200ft. long, tocarry 1,200 tons, 10 miles 
an hour, with 260-horse power. ‘The Sir James Melville, 33ft. broad, 
130-horse power, was sailed out with false bottom as shown by the 
model and plan, and is now towing two barges similar to the trial 
barge 30ft. broad, and has been profitably employed on the Ganges and 
Bhurampooter since 1863, by the River Steam Company of Calcutta. 
Three steamers, 351t, broad, and 170-horse power, and three barges 
of the Assam type, similar to the models, are now on the Bengal 
rivers, Which | may consider as the practical progress of improve- 
ment in my large-class flotillas, and are exemplified by the drawing 
appended. Of ocean steamers, as a director of the East Indian 
Steam Navigation, or comprehensive company, of 1859-40, 1 
furnished designs, plan, and specilication of an Kast Indian mail 
steamer of 2,015 tons, length 240(t, breadth 42ft., depth 34ft, ratio 
of length to breadth 5°71, with engines of 600 nominal horse-power. 
A few of the directors of the East Indian Steam Company provided 
funds for the dispatch of the steamer India to Calcutta, I volunteering 
to take command of her during the voyage, free of charge. The 
India was designed and built by Messrs. Scott, of Greenock, 
experienced in building vessels for the Indian Government, for a 
company of which Sir John Ross was chairman, and Mr. Manby 
engineer. She was fitted with Hall's surface condensers, and was 
intended to perform the voyage to India without coaling except at 
St. Vincent's and the Cape. This I found great difficulty in accom- 
plishing. From the diagram of sections it will be observed that the 
India was of the type of the merchant ship of the old tonnage rule, 
with flat tloor and straight sides, with length too great in proportion 
to her breadth and depth. Experience showed it necessary for her 
efliciency to tuke off her upper decks, and add 2}ft. to her breadth, 
by lin. timber from above the local water-line. She was tendered, 
thus fitted, to the Admiralty, in 1843-4, tor the conveyance of the 
mails between India, Singavore, and China. 

Description of Comparative Sections of Ocean Stecmer and Clipper 
Ships.— Lhe practical progress of naval architecture, within the last 
twenty-tive years, is shown in the above diagrams, not only in the 
opium clipper and paddle-steamers built or designed before 1844, 
but in iron serew vessels subsequently introduced, comprising the 
Great Botoin, 289ft. lons, and Sutt. broad, the earliest large secre v 
propeller, built by Mr, Patterson, of Bristol, in 1844, of the old 
Bellerophon type, with tlat tioor, peculiar turn of bilge, round bends 
and turning top sides; a proportion and form conducing to sea- 
worthiness, good steer: and stability. Though overpowered by 
her first pair of engines, the improvemeuts resulting froi the prac- 
tical trials of her tirst voyage have enabled her to maintain the 
service to Australia with speed, efliciency, and economy, and reflect 
great credit on the ability of Mr. Patterson, who had the advantage 
of the advice, as te her construction, of one of cur most eminent 
engineers, the late Mr, Branel. The plate of mid-sections contains 
likewise a diagram of the Great Eastern, 680it. long and 83ft. broad. 
the largest ocean steamer of the leviathian type, on which £800,000 
has been expended; placed in contrast with the experimental tug, 
Assam Nautilus, 85ft, long, the smallest river steamer of the nautilus 
or native type, on whieh £6,00) have been expended in experiments, 
in steering, &c., with the most satisfactory results; and experience 
thus gamed could be employcd with advantage in the construction of 
vessels of the larger class. 

Of river steamers, four types are represented on the comparative 
plate, viz., Ist. The European type, built for the Indian Govern- 
ment on the report of the commission which visited the Rhone, 1857. 
2nd. The punt type, Mr. Bourne's patent train of articulated barges, 
adopied by the Oriental Inland Steam Company on the Indus and 
Ganges from 1859 to 1863; abandoned on both rivers, I8G4. 3rd. 
‘Lie Assam type of river steamers, tried on the Bhurampooter, 1842, 
and fully established on the Bengal rivers, 1863-4; the Sir James 

«, built on my designs, and patent balanced bow and stern, 
rudder plans, towing two similar barges, 200ft. long, carrying 1,200 
tons of cargo with 150-horse power. 4th, The nautilus type, repre- 
sented by the section of the experimental tug Assam Nautilus, built 
to carry out my improvements in form, cousiruction, steering, and 
towing, by the use o! the balanced rudders in bow and stern, and 
radial (ow spar, for the purpose of establishing a general system of 
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tug and tow boats of the native type. There being three different 
types of vessels of three different speeds, with their relative drafts 
and capability for cargo, mentioned in the preamble, I fear there will 
be no time to discuss them further, and I would, therefore, call 
attention to the models, on a quarter-inch scale, representing the 
nautilus or native type. The speed of two barges towed together, 
drawing 2ft. 7in., carrying 39 tons, was four and a half knots; 
resistance, 18*2 1b. per ton of displacement ; 201b. per square foot of 
area mid-section, and ‘89 1b. per square foot of surface resistance; 
total, 114 ewt. Towing one barge, drawing 3ft. 9in.; carrying 
42 tons, six knots; the resistance was 13}1b. per ton of displacement ; 
17°6 Ib. per square foot of area mid-section, and ‘89 lb. per square 
foot of surface resistance: total, 7} cwt. Fall particulars will be 
found in the tabular record appended. The system of building iron 
boats of the native type has been established in fifty small boats, 
built on the Thames for the East India Railway Company: forty- 
eight were on service in 1860, two being retained for trials, in 
towing, by the experimental Assam Nautilus, the resistances of 
which were measured by dynamometer, and a system of test trials 
was required, measuring the speed by patent and common logs as 
well as by mileage; and the exact displacement, draft, and engine 
power, by indicator, so as to retain a record, return, and report, of 
each vessel for reference. ‘The result of these experiments was to 
increase the length and improve the lines, so as to enable these two 
vessels to carry as much cargo as three short ones; the bow and 
stern rudders giving them the requisite facilities for steering. The 
experimental Assam Nautilus has been retained on the Thames for 
further trials, carefully noting difficulties as they appeared, and 
making improvements in the building and the fitting of these two 
barges, which I consider now perfect. One has paddles of 20- horse 
power ; the other, twin screws and auxiliary sculls, and they have been 
proposed for the upper afiluents of the Bhurampooter and Irrawaddy, 
for opening communication with China, and on the Ganges and 
Indus for military and railway purposes. They are peculiarly 
adapted for the shallow and tortuous rivers of India, the bow and 
stern rudders enabling them to turn the circle in 65 sec., the half 
circle in 80 sec., and, aided by the Chinese sculls, can ascend the 
most tortuous rivers. The vessels of the punt type are represented 
by Mr. Bourne’s train; the mode of articulation is shown by 
the stand on which the nautilus flotilla rests, as a means of 
showing the different systems of towing between that and my 
radial spur and buffer. In 1861, I was requested by the 
directors of the Oriental Inland Steam Company to make experi- 
ments of the resistance of the train by dynamometer, a model of which 
is exhibited. The results are recorded in a tabular analysis 
appended, and are marked in red, whence it will be seen that the 
resistance of a train 700ft. long, drawing 11 inches, and nearly the 
same displacement as the Assam barge ; the speed was only six knots; 
the resistance, per ton of displacement, was 153 lb. ; per square foot 
of area mid-section 290 |b. ; per square foot of surface of botton, 37; 
total resistance, 700 cwt. for the five barges, having semicircular 
bows and spoon-ended sterns. ‘They were likewise towed separately, 
but the results of only three barges, and one barge, are given in the 
table. The speed of the three barges was 7} knots; the resistance 
20-7 lb. per ton of displacement ; 240 lb. per square foot of mid- 
section, and ‘49 lb. per square foot of surface of bottom. or frictional 
resistance ; total resistance, 58 cwt. Speed of stern barge, 180ft. 
long, 30 broad, 1lin. draft, ‘887 nominal horse-power, was 9:75 or 
or 111 miles per hour; resistance, 50°6 Ib. per ton of displacement ; 
228 lb. per square foot of area mid-section; 1:28 lb. per square 


foot of surface resistance; and total resistance, fifty-five 
hundred-weight. Other experiments were made with this 
train, of which particulars will be given hereafter. They 


are exemplified by working models on the table, on a half-inch 
scale for the experimental Assam Nautilus; and on a quarter- 
inch scale for the 100ft. military nautilus flotilla, proposed in 1858, 
for substitution for the large troop steamer, 360ft. long, since named 
the Talpore, and lost. The Assam type wasestablished by the Assam 
Company on the Bhurampooter, 1842. A model of it is now on the 
table. ‘The steamer Assam was originally fitted with the balanced 
bow and stern rudders, and the vessel was employed until this year 
on the above river, when her engines were removed. Whose on the 
Lengal rivers are likewise represented by models on the table. The 
Sir James Melville was sailed out with a false bottom, as shown by 
the model and rig. ‘Three others, 200ft. by 35ft., of 170-horse power, 
similar to the model, have been completed in India, but not vet tried. 
The other model of the Assam type, a barge of 2U0ft. by 30ft., was 
tried on the Tyne in 1859, with the balanced rudders. Speed 114 
miles, nearly 10 knots; resistance only 42 cwt., or 41 lbs., per 
square foot of mid-section ; 9 14 Ibs. per square foot of displacement ; 
and 1°28 lbs, per square foot of area of surtace of bottom or frictional 
resistance; carrying at 4ft. draught 380 tons of cargo. The vessel 
was towed by a contract steamer, built by Mr. C. Mitchell, of New- 
castle, 225t. by 30ft.; 3ft. Gin. draught; carrying 220 tons; 
170 nominal horse-power, working up to 590. In conclusion, 
this subject has led me into greater length than I intended; but it is 
an interesting and important one; and I am fully persuaded, from 
my long experience of the rivers of India and the costly experiments 
I have been making, that I have arrived at the sure means of navi- 
gating those rivers with success, and securing results triumphant 
over the difficulties hitherto encountered. 


THE MECHANICAL THEORY AND APPLICATION 
OF 'THE LAWS OF MAGNETIC INDUCTION AND 
ELECTRICITY. 

By Mr. J. B. Tuompson.* 

Execrric conduction is proved beyond doubt to be the vibration 
or gyration of the molecules of the conducting body, as light is of 
wither, and sound of the air, A sphere of magnetic force is the 
symmetrical arrangement of some medium in a vertical gyre. This 
is shown by means of iron filings, which are arranged as meridionals, 
But a spiral current of electricity is necessary to produce polarity in 
iron, or, at least, a tangent to such a spiral, which is at right angles 
to such polar direction; therefore, the rcal magnetic sphere is in 
spirals, or, if complete, a vertical of spirals. ‘Thissphere can be exci‘ed 
iu and around all substances indifferently, in air or ina vacuum, 
with the exception of two or three substances, which are called 
paramagnetics. These conductors of electricity and magnetism are 
diametrically opposite iu effect. ‘The one needs to be insulated by 
a bad conductor; but the other cannot be insulated, nor does it 
require it. And these facts point to this conclusion: that electric 
action is a molecular action of particular substances, and maguetism 
of a general sphere or medium. ‘The electrical force seems to move 
in all directions, according to the form of the conductor; but the 
magnetic moves only in regular spirals. Because of this latter fact, 
the electric conductor must be arranged in regular spirals to induce 
the full amount of magnetic force in iron, or to excite without iron 
a perfect magnetic sphere of force, and also to obtain the full amount 
of electric induction from suc: a magnetic sphere of force. 

Magnetic Excitation.—If we wish to excite the magnetic force of 
iron, by means of electricity, we must pas3 a spiral current of 
electricity around it. A helix of insulated wire, enclosing an iron 
core, not only makes that irou a maguet when electricilly excited, 
but is itself a magnet, and has a sphere of magnetic lines of force 
surrounding it, though there be no iron within, If another helix 
of insulated wire surround the exciting helix witi:in the sphere of 
magnetic force, then in this outer helix there will be an electric 
current induced on the instant that the iron core is magnetically 
excited, but in ti:e opposite direction to that from the battery which 
flows through the inner helix. Also when the magnetism ceases 
iu the core there will be an electric current induced, but in the same 
direction as that in the inner helix. Now, why have we two electric 
inductions for one magnetic excitation? 1 think, to explain this, 
we must have recourse to Professor Faraday’s moving wire amongst 
the lines of force of a perman@nut magnet. Here we have the lines of 
force and the conducting wires; but there is no electric induction 
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to 
necessary ; a sphere of magnetic force, a conductor, and the motion 


without mechanical motion. Three conditions appear 
of that conductor across these lines of force. But in electro-magneti 

induction, the conductor is not moved across the lines of og 
Neither is it in magneto-electro induction when the permanent 
magnet is caused to move in front of the helix; and in both these 
cases the induction is double. Now, it appears that there is only 
one other way in which the necessary conditions can be 
fulfilled, and that is, that the lines of force must move 
across the conductor. If this be granted, as I think it 
must, then the two inductions are explained. There must 
be one induction on the projection of the lines across the con- 
ductor, and another on their recession; and these inductions 
must necessarily be in opposite directions. From this there follow 
two consequences: that these lines of force are not in a state of 
fluxion, except on their projection and recession; and that the 
electricity that excites the magnetism is in a continuous state of 
fluxion from the completion of its circuit to its disruption. Not 
only are the molecules of iron brought into the symmetrical vortical 
form, but the general sphere of magnetism also, whether there be a 
magnetic metal present or not, nnd these are held in that form only 
whilst the eiectricity falls; when it ceases they revert to their 

neutral state. The molecules of steel, on the contrary, when once 

brought into that form, remain in it, and sustain the external sphere 
of magnetic force. This magnetic force is static, no motion ig 
apparent whilst it is maintained constant ; but whilst the electric 
circuit is maintained constant there is in it continued action ; this 
is proved by electrolysis. On the contrary, the motion of the 
magnetic sphere is only on its projection and recession ; that is, on 

its flowing into the induced vortical, and on its receding as the 
vortical subsides. The projection and recession of the lines of force 
are the same in elec:ro-magnetic induction, and in magneto-electric 

induction. In the former case, the core is excited by electricity, in 

the latter by a permanent magnet; but in all cases there must be 
the three conditions—a sphere of magnetic force, a conductor, and 

motion—or there will be no induction. 

Application of Electricity.—W hen we wish to use the electric force 
we excite it by chemical or mechanical action, but most generally 
by chemical action, as for telegraphy and electro-metallurgy. If for 
telegraphy, ther: electricity of considerable intensity is required. To 
obtain this intensity a series of successive elements must be 
used, and these should bo insulated from each other, that there 
may not be any useless action. Besides, to ensure this the elements 
must be perfectly pure also—that is, the positive element must be 
free from any matter that is negative to it, and the negative 
free from any matter that is positive to it. All these conditions can 
be fulfilled. All the elements for a battery can be made pure; but 
they will have to be specially made so. ‘he materials of ordinary 
commerce are not so. Given our materials pure and our cells per- 
fectly insulated, still so great a number as is frequently required is 
not easily kept in order. Frequently as many as 500 cells are 
required in one battery, and in a large telegraph office five or six 
thousand must be kept ready for use. In such a number the waste 
from local action and want of insulation must be considerable, 
leaving out the first cost, which is not asmall sum. But the great 
and never-ending dffiiculty is to keep them in working order. It is 
the universal expression of all who have to do with batteries that 
“they are a great nuisance.” There are two ways of dispensing 
with these enormous voltaic batteries, either by using magneto- 
electric or electro-magnetic induction machines. The magueto is 
not self-acting, and this is detrimental to it. 

The Induction Machine.—In the machine are four induction. coils 
with iron cores arranged as two electro-magnets, with their like 
poles facing each other, and at a small distance apart ; between these 
a light armature vibrates, which drives a longitudinal rod, and this rod 
actuates the commutator, which delivers the two opposite induced 
currents in one; it also actuates the break-piece, which throws the 
battery current from one pair of coils to the other, thereby producing 
electric induction in the outer coils of the two pairs of spools 
alternately. This induced electricity should, by theory, be equal in 
force at least to the inducing current ; for if acertain amount of force 
be exerted to produce an effect, that effect is simply the em- 
bodiment of the force exerted in another form. 

The paper was illustrated by an induction machine—a very beau- 
tiful and ingenious piece of mechanism. Mr. F, Jenkin, C.E., one of 
the secretaries of the section, explained that magnetic machines had 
been constructed which, by passing magnets across the coils and the 
coils across the magnets, elicited streams of different degrees of 
intensity; but in the present machine Mr. Thompson used a battery 
in one partof the machine which, he said, should induce currents of 
varyiug quantity in another part, and which currents might be so 
combined as to be used in many experimental ways more convenient 
than could be obtained from the ordinary batteries. This 
machine, Mr. ‘Thompson said, was thoroughly  self-aiding, 
not requiring the intervention of clock-work or any 
other driving force; and instead of using a battery of twenty 
or one hundred cells, they could by this machine obtain equal 
effects from five cells, and for one cell effects which in 
ordinary machines would requare twenty cells, and by combination 
other effects which would require in ordinary circumstances one 
hundred cells. 


Marin DratnaGe oF THE Merropo.is, Norta ern Sipe.—Abbey 
Miil Pumping Engines: Maudsley, Son, and Field, £134,228; b, 
Slaughter and Co., £112,500; J. Fleming, for Morrison and Co.. 
£111,000; Williams, Harvey, and Co., £88,700; Harvey aud Co., 
£88,000; Sandys, Vivian, and Co., £87000; D. Adamson and Co., 
£82,590; Geo. Forrester and Co., £78,450; R Dagleish and Co.. 
£70,560; Jas. Watts and Co., £60,900 ; Rothwell and Co. (Bolton) 
£54,570: tenders 23rd September, 1864. There appears certainly a 
striking difference between the highest and lowest. 

Tue Wetsa Coat anp Inox Traves.—The Newport correspon- 
dent of the Colliery Guardian states that the iron trade of that dis- 
trict remains in about the same state, makers being tolerably well off 
for orders. ‘The steam coal trade retains its briskness, and there is 
an excellent inquiry from both the foreign and home markets. There 
is no change of importance to record in house cval, and coke is in 
moderate request. ‘Che slight improvement in tin plates which 
took place about the commencement of the month is hardly sustained, 
and sales are with difficulty effected. At Swansea there is no ma- 
terial change in the staple trades, nor indeed does there appear 
likely to be for the next few weeks. The principal makers are well 
supplied with orders, and as the water power has now again become 
abundant, the works wili probably continue with the regularity that 
has characterised them for the past few weeks. Prices re.uain at 
last quotations. 

Evits or New ouses.—Great mischief is produced by the occupa- 
tion of new and damp houses. Medical authcrities have traced out- 
breaks of diphtheria to this cause. A recent death, which has been 
attributed to this too early occupation of a new house, is worthy of 
notice. At No. 11., Park-road, Mile-end, a boat builder said that 
he had only been in the occupation of the house a fortnight; his 
wife and children were then in good health. When a fire was 
lighted in the room the water would ruv down the walls, and the 
back yard was flooded with water through bad and deficient 
drainage. [How did this occur in connection with newly-built 
premises?] He had complained to his landlord, who said that all 
new houses were damp. On Thursday morning this man’s son, 
seven years of age, was left in bed, apparently asleep, and after the 
father had taken his breakfast, he went to the bedroom, and found 
tue boy dead. Dr. Talbot was called in, and could not account for 
the death. The body was clean, and well nourished. He had since 
made a post-mortem examination, and found the lungs highly con- 
gested; and the death, he had no doubt, had been accelerated by 
living in a damp house, not fit for occupation. The jury returned » 
verdict that the deceased died from congestion and inflammation of 
the lungs, brought on by living in a damp and newly-built house. 
The coroner's officer was requested to report the verdict to the 
officer of health.— Builder. 
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Grants of Provisional Protection for Six Months. 
1619. GrorG® FARMER, Noble-street, St. Martin’s-le-Grand, London, “ Im- 
ts in the fi of buttons.” —Petition recorded 28th June, 





pr 


1864. 

2047. THoMAS PHILLIP TRRGASKIS, Perran-ar-Worthal, Cornwall, ‘“‘ The 
improved use of magnets in overbalancing weights.”— Petition recorded 
18th August, 1864. 

2073. JaMES ALLAN, Dundee, Farfarshire, N.B., “An improved adhesive 
mixture.”—Petition recorded 22nd Avgust, 1864. 

2108. JosepH Srroust, New York, U.S., ‘‘ Improvements in shirts.”"— 
Petition recorded 26th August, 1864. 

2116, PxTBR ARMAND LE COMTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, ‘* Certain improvements in the manufacture of artificial 
stone.”—A communication from Charles Pasquin, Verdun, France.— 
Petition recorded 27th August, 1864. 

2127. Jonn Packer, St. John’s-hill, New Wandsworth, Surrey, ‘‘ Improve- 
ments in signals in railway trains.”— Petition recorded 30th August, 1864. 

2135. W1LL1AM BULLOveH, Blackburn, Lancashire, “ Certain improvements 
in looms for weaving.” —Petition recorded 31st August, 1864. 

2150. THADDEUS FowLER, Seymour, Connecticut, U.S., “An improved 
method of coating pins and other articles with tin or other metal.”—Peti- 
tion recorded 1st September, 1864. 

2152. EpwaRD MILLER WALTER, Great Bland-street, Dover-road, South- 
wark, Surrey, ** An improved gas vaive and regulator.” 

2158. ANTOINE MARIg JosEPpH CoUNT DE MOLIN, {Paris, ‘An improved 
electro-magnetic engine.” ‘ 

2162. WiLLIAM WHarton Burpon, Newcastle-upon-Tyne, “‘ Improvements 
in hewing or getting coal, and in apparatus employed therein.” —Petitions 
recorded 2nd September, 1864. 

2166. DANIEL GREENFIELD, Birmingham, ‘‘ Improvements in the manufac- 
ture of screw eyes, applicable for holding stair rods, picture rings, and 
other like purposes.”—Petition recorded 3rd September, 1864. 

2172. RoBERT SuORTREDE, Rowans, Lee-road, Blackheath, Kent, ‘‘ Im- 
provements in fastenings for bales of cotton, wool, or other substances.” 
2176. SAMUEL CorBeTT and WiLLiaM CorBETT, Wellington, Salop, ‘ Im- 

provements in the agricultural implements, called ‘ Norwegian harrows,’” 

2178. THomas HenRY Baker and Tuomas Wovuprorre, Tonbridge, Kent, 
be Improvements in filtering apparatus for filtering water and other 
iquids.” 

2180, ANDREW Suarr, Glasgow, Lanarkshire, N.B., ‘Certain improve- 
ments in cabinet bedsteads.” 

2182. WILLIAM JosEPH CuRTIS, Clifton-road, Holloway, Middlesex, ‘‘ Im- 
provements in railway carriages and in the means to be employed by 
passengers in signalling to the guard of railway trains." — Petitions recorded 
6th September, 1864. 

2186. ANDREW SMITH, Mauchline, Ayrshire, N.B., ‘‘ A new mode of orna- 
menting papier maché while it is in a soft and pliable state, or any other 
similar substance while it is or can be brought into that state.” 

2188. WiLL1AM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
construction of the frames of umbrellas and hades.”—A communica- 
tion from Jean Baptiste Dellestable, Boulevart St. Martin, Paris.—Peti- 
tion recorded 7th September, 1864. 

2191. RicHARD Dover CuaTTERTON, Highbury, Middlesex, ‘‘ Improvements 
in coupling apparatus.” 

2193. JAMES FLEMING, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
—~ of tobacco leaf for the extracting of juice or lquor there- 
rom. 

2197 DanieL Fruwirts, Palace-road, Upper Norwood, Surrey, “ An im- 
proved apparatus for cutting photographic impressions, cartes de visites, 
stereographs, and other such like purposes,”— Petitions recorded 8th Sep- 
tember, 1864. 

2199. Tuomas WiLson, Birmingham, “ Improvements in breech-Joading 
fire-arms and ordnance.” 

2201. JoHN SwHorRock, RaLpu Snorrock, and WILLIAM Movunp, Over 
Darwen, Lancashire, ‘‘ Improvements in looms for weaving.” 

2203. HENRY DUNCAN Preston CUNNINGHAM, Bury, Hampshire, ‘* Improve- 
ments in running rigging, and in means of working the same.” 

2205. Tuomas ResteLL, The Laurels, Palace-square, Norwood, Surrey, 
“improvements in umbrellas.” 

2207. Peter WiLLIAM Barwow, Blackheath, Kent, “ Improvements in con- 
structingjand working railways, and in constructing railway tunnels,”— 
Petitions recorded 9th September, 1864. 

2211. CHARLES JAMS NEWBOLT, Millbrook, near Southampton, ** Improve- 
ments in the arrangements and construction of fixed and portable com- 
bined thrashing machines.” 

2213. Davip Bropir, Paisley, Renfrewshire, N.B., “ Improvements in appa- 
ratus for heating water by means of waste steam.”’ 

2215. Joseru Houpine, Wheelton, near Chorley, Lancashire, “ Certain im- 
provements in looms for weaving.” 

2217. HARRY WHITESIDE Cook, Angel-court, Throgmorton-street, London, 
** Improvements in electric telegraphs.”—A communication from Gaetano 
Bonelli, Turiu, Italy. 

2219. CorNeLICvS Moriarty, Greenwich, Kent, “Improvements in the 
manufacture of guards fur preventing the escape of sparks from locomo- 
tive and other engines.”— Petitions recorded 10th September, 1864. 

2225. Davip CLovis KnaB, Abingdon-street, Westminster, ** Improvements 
in the mode of, and appuratus for, obtaining motive power from steam and 
other elastic fluids.” 

2227. CHARLES SANDERSON, Sbeffield, Yorkshire, ‘‘ Improvements in the 
manufacture of ordnance.” 

2229. Ropert FRANcIS Fair, Gracechurch-street, London, ‘‘ Improve- 
ments in the manufacture of artificial fuel.”—Petitions recorded 12th Sep- 
tember, 1864. 

2233. AMEDEE BELHOMMET, Landerneau, Finistére, France, ‘‘ Improvements 
in the preparation of jute.” 

2235. ALEXANDER CARNEGIE Kirk, Bathgate, Linlithgow, N.B., “ Improve- 
a in the manufacture of ice.”"—Pelitions recorded 13th Septem/er, 
364. 

2259. BENJAMIN GLOVER, Parker’s-row, Dockhead, Surrey, “* Improvements 
in carriage wheels and axles.” 

2241. James Banks, Sharples, near Bolton, Lancashire, ‘* Certain improve- 
ments in mules for spinning.” 

2243. Joun Lairp McLay, Liverpool, and WiLt1am Henry Tuompson, New 
Brunswick, ‘Improvements applicable to instruments used for taking 
— at sea during the night.”—Petitions recorded 14th September, 











Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
2262. STANISLAS ANTOINE Baron, Paris, “ An improved so-called ‘ Bed- 
table.’”— Deposited and recorded 16th September, 1864. 
Sranistas ANTOINE Baron, Paris, *‘ An improved bedstead.”— 
Deposited and recorded 16th September, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 
1758. Joun Apams, King William-street, London.—Dated 12th July, 1861. 
2344. Joun GRAHAM, Ann-street, Devonport-street, Commercial-road Kast, 

London.—Dated 19th September, 1861. 
= WILLIAM STABLEFORD, Oldbury, Worcestershire.—Dated 21st Septem- 

r, 1861. 
2571. HippoLyTs PuLantrRov, jun., Passage des Petites Ecuries, Paris.-- 

Dated 23rd September, 1861. 

2376. JaMES I’rick, Dundalk, Ireland.—Dated 23rd September i861. 
2377. Josrru Jacon, Golden-square W., London.—A communication.— 

Dated 28rd September, 1861. 
= Goprrey KusseLL, Swan-hill, Shrewsbury, Salop.—Dated 25th Septem- 

er, 186], 

2417. Duncan McCauium, Greenock, Renfrewshire, N.B.—Dated 27th Sep- 

tember, 1861. 

2940. MicuagL Henry, Fleet-street, London.—A communication.—Dated 

22nd November, 1861. 

2390. TuoMaS BRIGHT and RoBERT MILLS, Rochdale, Lancashire.—Dated 25th 

September, 1861. 

2292, RICHARD ARCHIBALD Brooman, Fleet-street, London.—A communica- 

tion.—Dated 25th September, 1861. 

2357. WiLLiaM GopLry CREAMER, Woburn-place, London.—Dated 20th Sep- 

tember, 1861. 





Patents on which the Stamp Duty ot £100 has been Paid. 
“460. WiLLiaM EpwarD Newton, Chancery-lane, Londov.—A communica- 
tion.—Dated 22nd September, 1857. 
2484. Joszru Lewis, Salford, Lancashire.—Dated 26th September, 1857. 
2470, Leoroup Newton, Oldham, Lancashire.—Dated 25th September, 


1857. 

2503. Joun CuaRLes Pgarce, Bowling, near Bradford, Yorkshire.—Dated 
29th September, 1857. 

2463. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middiesex.—A communication.—Dated 23rd September, 1857. 


Notices to Proceed. 
1197. CHaRtes Martin, Brentford, Middlesex, ‘In provements in the con- 
struction of carriages.” 
12.3. Wittiam Horne, West Ham, Essex, ‘‘ Improved methods of treating 
cauvas tarpaulings, or other painted canvas, to render them suitable for 





household and other useful purposes.”—Petitions recorded 12th May, 
1864. 
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1216. GEORGE HASELTINE, Pp , Chancery-lane, London, 
“ Improvements in portable drilling machinery, parts of which are appli- 
cable to machines for other purposes.”- A communication from Isaac 
Sigler Lauback, New York, U.S.—Petition recorded 13th May, 1864. 

1223. EpWARD WysuRD FURRELL, Marlborough-hill, St. John’s Wood, 
Middlesex, *‘ Improvements in the method of, and apparatus for, com- 
municating between the guards and the engine drivers of railway 
trains.” 

1225. Puinenas Cravey, Thornton, near Bradford, Yorkshire, *‘ Improve- 
ments in means or apparatus for the manufacture of fringes for shaw]s or 
other fabrics j equiring fringes.” — Petitions recorded 14th May, 1864. 

1236. Witu1aAM WILson, Manchester, ‘“ Improvements in and apparatus for 
generating gas from hydro-carbon or other volatile oils for illuminating 
and other purposes.”—Petition recorded 17th May, 184. 

1:54. Joun Bitsy MERRikix, Bath, Somersetshire, ‘‘ Improvements in 
bottles or vessels for containing poisons.” 

1259. JAMES Brownina, Grosvenor-road, Pimlicd, Middlesex, ‘* Improve- 
ments applicable to street and other lamps or lanterns.”— Petitions recorded 
18th May, 1864. 

1262. Tuomas DunuEvig, Dublin, Ireland, and Joun Jongs, Liverpool, 
“Improvements in metallic alloys.” 

1263. WiLLIAM Bauer, Chatham-place, Blackfriars, London, ‘‘ New and 
improved self-acting governors applicable to marine and stationary steam 
engines, and to other motive power engines.” 

1267, WiLLIAM RaNDAL Harris, Manchester, “I t 





» “ Improve in carding 
engines, part of which improvements is also applicable to other purposes.” 
— Petitions recorded 19th May, 1864. 

1271. Henry Derrizs, Houndsditch, London, “Improvements in wick 
holders for lamps.”—A communication from Joseph Van Golder, Paris. 

1272. Epwarp Wi1son, Preston, Lancashire, ‘‘ Certain improvements in 
looms for weaving.” 

1274. Epwarp ALFRED Cowpgr, Great George-street, Westminster, ‘ Im- 
— in machinery or apparatus for separating cotton fibre from 
the seed.” 

1275. SamuEL Rosert Dickson, New Haven, Connecticut, U.S., “ An im- 
provement in ploughs.” —Petitions recorded 20th May, 1864. 

1280. CARLO Muinasi, Kentish Town-road, London, “‘ Improvements in 
apparatus for hatching eggs, and for rearing birds artificially.” 

1285. Cowper Puirrs CoLrs, Southsea, Hampshire, ‘‘ Imp ts in 
protecting the bottoms and sides of wooden and iron ships and other sub- 
merged structures.”— Petitions recorded 21st May, 1864. 

1296. Benjamin Jones, Warrington, Lancashire, ** Improvements in the 
mode or method of obtaining sulphur from alkali or blue waste.” 

1300. Groner Suaw, Birmingham, ‘‘ Improvements in apparatus for heat- 
ing the steam boilers of stationary, locomotive, and marine engines, for 
heating stoves, and for heating purposes generaily.”—A communication 
from August Comad Dewis, Liége, Belgium. — Petitions recorded 25th 

‘ay, 1864. 

1346. Geones Davies, Serle-street, Lincoln’s-inn, London, “Improvements 
in artificial teeth, and in moulds for forming the same.”—A communica- 
tion from John Terrel and Joseph Stulb, Philadelphia, Pennsylvania, 





1347. RiciiaARD ARCHIBALD Brooman, Fleet street, London, *‘ A new method 
of, and apparatus for, reducing the circumference of metal hoops, rings, 
and tyres.".—A communication from Jean Lamur, Chalon-sur-Saone, 
France.—Petitions recorded 31st May, 1864. 

1384. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in planing hines.”—A ication from William Sellers, Phila- 
delphia, Pennsylvania, U.S.—Petition recorded 3rd June, 1864. 

1474. Witt1aM Epwakp Newton, Chancery-lane, London, * Improvements 
in the construction of puiley blocks aud sheaves.”—A communication 
from John James Doyle, Brooklyn, King’s county, New York, U.S8.— 
Petition recorded 1ith June, 1864. 

1635. James Compt, Belfast, Ireland, “An improved arrangement of ma- 
chines for making cops.”— Petition recorded 30th June, 1864. 

1759. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements 
in the manufacture or preparation of material fur the purification of gas."’ 
—Petition recorded 14th July, 1864. 

1842. Davip BARKER, Ceylon-street, Battersea Park, Surrey, “ Improve- 
ments in the manufacture of artificial fuel.”"— Petition recorded urd July, 





ls64. 

1998. Aveustus Bryant Cimiups, New Oxford-street, London, “ An im- 
proved clipper mowing hine.”—A ication from Richard Lamb 
Allen, New York, U.8.—Petition recorded 11th August, 1864 

2036. Wituiam Yuin, Glasyow, Lanarkshire, N.b., ** Improvements in 
rolling mills, aud in couplings for the same, and for other machines."— 
Petition recorded 16th August, 1864. 

2088. ARTHUR AUCKLAND LEOPOLD PEpRO CocuRANE, Portsmouth, Hamp- 
shire, ** Improvements in apparatus for heating and evaporating liquias 
and fluids. ’— Petition recorded 24th August, 1864. 

2213. Davin Bropit, Paisley, Renfrewshire, N.B., ‘* Improvements in 
apparatus for heating water by means of waste steam.”—/'elition recorded 
10th September, 1864. 








And notice is hereby further given, that aii persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 





«*« Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
1% ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, £ittings, fe. 


434. W. Jonns, Ramsey, Isle of Man, “ Governors or regulators sor steam 
engines.” —Dated 19th February, 1864. 
This invention relates to a description of governor or regulator wherein 
air or other similar fluid is to be employed to act upon the throttle or steam 
valve, to admit or shut off the steam in steam engines,—WNot proceeded with. 


439. E. E. ALLEN, Parliament-street, Westminster, “ Construction of loco- 
motive and portable engines.” —Dated 20th February, 1864. 

This invention consists in the construction and application of certain 
double-expansive cylinders for the more effectual employment of the 
expansive force of steam in locomotive and portable engines (including in 
the latter class those used for traction purposes, as well as self-moving 
engines employed for steam ploughing or otherwise), as also in the con- 
struction and application of apparatus connected therewith, mainly 
designed with the view of economising both the fuel and water required in 
engines of the ordinary construction, but also to reduce the wear and tear 
of the machinery, and thus increase i:s safety when steam of auy con- 
siderable pressure is used. 


440. J. GersTENBERGER, Landstrasse, Vienna, ‘‘ Apparatus for condensing 
steam and utilising heat thereof.” —Dated 22nd February, 1864. 

In performing this invention two or more cylinders are used, each con- 
structed with asmaller cylinder fitted concentrically into it, leaving aspace 
for water between the exterior and interior cylinders. ‘The cylinders so 
constructed are placed horizontally in any position, which, according to the 
construction of the engine, may be most ient. Itis in the 
following description that two cylinders so constructed, and which are 
denominated A and B, are used. The water space of each being supplied 
with cold water, the steam to be condensed is made to pass through the 
interior cylinder A, and thence by a connecting tube through the interior 
of cylinder B, and is thus condensed, the water resulting trom such con- 
densation passing by a pipe fitted into the lower part of the end of the 
cylinder 4 to a pump, by which it is forced back into the water space of B, 
which communicates by a pipe with the water space of A. A pipe is fitted 
into the upper part of the end of A, by which the heated water flows into 
the boiler when the water space is full. To provide for the carrying off 
and condensation of any steam not at once condensed, so as to keep the 
interior cylinders free from the reception of fresh steam, a pipe is fitted 
into the upper part of the end of the interior cylinder of b ; this pipe com- 
mupicates with a pump which, being put in action, takes up such surplus 
steam, and also a small quantity of cold water from a reservoir provided 
for the purpose, and the steam being thus condensed the resulting water is 
either torced into the water space of B, with the water produced by con- 
densation in the cylinders A and B, or it is let off as waste water, or 
retained for feeding the boiler from time to time, as required. When more 
than two condensing cylinders are used, they must be connected with each 
other in a continuous series, through which the steam is to pass in the 
process of condensation, avd through which the resulting water is to be 
returved from the pumps to the boiler, the respective steam spaces being 
connected together, anu the water spaces also communicating with each 
other.—Not proceeded with. 
458. W. Rowan, Belfast, ‘* Steam engines.”— Dated 23rd February, 1864. 

This invention cannot be described with f to the drawi 











494. H. BARWELL, Colney Haich, ‘* Steam generator.”—Dated 29th February, 


1864. 

This invention consists in a compact steam generating apparatus of any 
convenient shape, so arranged that it can be mounted upon wheels in order 
to facilitate transport from place to place, and fitted with a cock and nozzle, 
or other equivalent apparatus, to which steam piping (usually flexible) 
may be connected when it is desired to apply the steam to tiower and fruit 
beds and borders, in forcing houses or in the open air, through pipes or 
otherwise, or by removing the said piping a jet of steam may be obtained 
from the above mentioned nozzle or other equivalent apparatus, and used 
as occasion may require, 


CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

436. W. C. Paar, Millwall, Poplar, ‘* Composition for coating ship 

bottoms,”—Dated 19th February, 1864. 

The p claims ining naphthaline, or the solid product of the 
distillation of coal tar, with rosin, oil, and animal fat, or oil and white lead 
and sulphur, and suitable colouring matter, as described. 

438. J. Haywortn, Manchester, ‘‘ Construction and protection of the per- 
manent way of railways.”—Dated 2th February, 1864. 

This invention consists in making the rails of T-iron or steel, and in 
driving the middle flange or tongue of the rails into a groove in the longi- 
tudinal wood sleepers, which are made, by preference, narrower at the top 
than the bottom. The rails are screwed or spiked at intervals to the 
sleepers. At the joints of the rails the ends fit in a sheet, or rolled iron or 
steel shoe, which is also let into the sleeper. When the improved rails are 
made of steel, and supported in sleepers as above described, the weight of 
the rails can be reduced fully one half. The improvements in the protec- 
tion of the permanent way of railways are applicable to railways of the 
ordinary construction, as well as to railways constructed accor.ling to these 
improvements, and they consist in banking the ballast level, or about level 
with the outer edges of the rails, and about an inch and a-half below the 
level of the inner edges of the rails ; and in both cases the ballast is bevelled 
off, to shed the water between the rails. He lays drain pipes, or makes a 
gutter, and at each side of the rails he covers the ballast with hot asphalte, 
which penetrates to the rail and sleeper, and, when hard, consolidates the 
whole together. The asphalte also protects the ballast rails and sleepers 
from moisture, thus securing a dry bed for the sleeper, and dispensing with 
or reducing the labour of the plate layers in packing the sleepers. The 
asphalte when hot is covered with sand, to prevent its being ignited by hot 
cinders dropping from the furnace of the locomotive.—Nut proceeded with. 
442. F. R. Mosury, Birmingham, ‘* Lamps for railway and other carriages.” 

—Dated 22nd February, 1864, 

The patentee claims making the oil reservoirs of the said lamps surround 
or partly surround the exterier of the upper part of the lamp case, the said 
reservoirs being, by preference, isolated from the said lamp case, 

443. H. C. Gamnur, ** Apparatus for the instantaneous lowering and detach- 
ing, and also for hoisting and securing, ships’ boats."—Dated 22nd 
February, 1864. 

In carrying out this invention the patentee employs a roller rather longer 
than the distance from one davit to the other, and placed parallel to the 
ship's rail above, or near thereto, and the boat is suspended by falls, one to 
each davit, the inner ends of the falls being coiled round and fastened to the 
roller, one near to each end, A third rope is passed two or more times 
round the roller about the centre, one end of the rope being made fast to 
the ship's rail, so that the rope acts as a friction brake. By slacking this 
rope the roller is set quite free, and the boat is lowered into the water by 
its own weight. For hoisting the boat the roller may be turned by means 
of a winch, and a friction brake is used for lowering. 

444, W, Brookes, Chancery-lane, London, ** Metallic permanent way sor rail- 
ways.” —A communication.—Dated 22nd February, 1864. 

This metallic permanent way is composed of continuous metallic loncitu- 
dinal sleepers or girders of a 'I'-form section, or nearly so, They are placed 
parallel to the axis of the line, and are connected together at suitable 
distances by transverse metallic cross bars or tie bars, in order to maintain 
the accuracy of gauge. The vertical or lower web of the said sleepers lies 
in the ballast, aud their horizontal webs or wings bear upon the ballast ; 
and on the upper surface of the said sleepers is formed a longitudinal 
groove or cavity, the bottom of which groove is perpendicular to the axis of 
the vertical or lower web, and its sides are parallel, or nearly parallel, to 
one another, and oblique with regard to the bottom of the said groove. In 
the said groove are placed the rails, the bottom parts of which are shaped 
8o as to ht into the groove, and the bottom parts of the rails are secured to 
the T-sleepers or girders on one side by taking into the angular cavity at 
the inner side of the groove, and on the other side by a nut upon a bolt 
passing through the sleepers, The horizontal webs or wings of the sleepers 
may be of equal length, the outward wing being bent upwards, and hori- 
zontally, at a suitable distance from the centre line of the sleepers, 50 as to 
form one side of the groove for holding the rail, and the other side of the 
groove may be formed by the inner web or ring of the sleeper having upon 
it a longitudinal rib or projection placed obliquely as regards the bottom of 
the groove, and so as to make an acute angle with it. 

45:. T. J. Huauns, Albany-sireet, London, “ Coating and sheathing the 
bottoms of ships or other vessels.”—Dated 23rd Febrwary, 1864. 

For sheathing ships—say iron ships—according to this invention the 
patentee first covers a ship’s bottom, or any part thereof, with gutta- 
percha, caoutchou, or any similar material, or combination of materials, 
Un this coating he places the copper, or other sheathing material (which 
may be Muntz's metal, yellow metal, Gedge’s metal, or other suitable 
amalgum), taking care to overlap the end edges, which are prepared with 
underlap and overlap, either by rolling or otherwise, so that, while he can 
introduce a thin layer of gutta-percha, or other coating material, between 
the laps, he does not in breaking joint cause any unevenness of surface 
in the sheathing, which, when completed, presents an uniform and un- 
broken surface. To fasten the sheathing m position he prefers to use 
screws which pass through the laps of the sheathing metal, these laps and 
part of the ship’s bottom being so countersunk, that the broad head of the 
screw may be passed home, and leave no projection on the sheathing. 
Before he puts in the acrew he places in the countersunk hole « funnel- 
shaped piece of caoutchouc, or other elastic material, so that, when the 
screw is driven home, it becomes embedded in this elastic substance, and 
does not touch the metal of which the sheathing is composed, The head 
of the screw, down to the screw thread, is enamelled with glass, porcelain, 
delf, or any enamel, The patentee does not confine himself to this mode 
of securing the sheathing to the ship's bottom, as he sometimes uses a 
wooden block or plug and copper nail, or any contrivance he finds answer 
the purpose of securely fastening the sheathing to the ship's bottom or 
sides. 

457. A.. and J. Izeranix, Maisecilles, France, “ Kailway brakes.” —Dated 
23rd February, ls64. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

461. H. Barr, Charlton, King’s-road, Middlesex, “‘ Clog to be applied to horse 
shoes as a substitute for roughing.” — Dated 2th February, 1854. 

This invention cannot be described without reference lo the drawings. 
468. W. M. VAN Wacenen, Newark, New Jersey, U.S., ‘‘ Boat detaching ap- 

paratus.”—Dated 26th February, 1804, 

This invention consists in the use of a simple swing bolt, to which the 
tackle is hovked, secured in or near the stem or stern of a boat, and in 
certain mcaus employed for confining or releasing the same,—Aot proceeded 
with, 








CLass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

448. J. Drawpur, Ches erfleld, “ Manufacture of bobbin net.” —Dated 22nd 
February, 1864. 

This invention has for its object the eee oe of two distinct gauges of 
lace simultaneously on the same machine; thus, say for instance, one of 
the meshes or nets may be eight point net, and the other sixteen point net, 
or any other required gauge net. The eight point mesh or net has two 
warp threads to two carriage threads, and the sixteen point mesh or net, 
has one warp thread to one carriage thread, or two warp threads to one 
carriage thread, or any required number of carriage threads to one or two 
warp threads, so as to produce simultaneously any variety of gauges 
required on one and the same machine. 

449. J. OtpkNnow, Nottingham, and J. Woop, New Radford, Nottingham, 
** Jacquards used with lace machines.” —~Dated 2tnd February, 1864. 

The first part of these improvements consists in levelling the top edge 
of the driving bars, aud in attaching buxes thereto; these boxes move with 
the driving bars, whereas heretoture the boxes had been separated from 
them. In these attached boxes slide the usual droppers, and below the ordi- 
nary driving bar the patentees place a draw bit or slide, one toeach box. On 
the side of each draw bit they rivet, or otherwise secure, two driving bits, 
which stand above the draw bits, the droppers falling between such driving 
bits and the driving bars, From one edge of the driving biis a spring or 
plate projects, for tne purpose of receiving any escaped droppers. When 
a dummy dropper is required, they suspend it from any convenient part of 
the Jacquard in such manner that it sbail not be acted upon the Jacquard 
top. From the side of the driving bits next the draw bits or slides they file 
or otherwise remove a portion thereof, so that a bar capable of adjustwent 
may slide therein. he draw bits are supported by sleys—a spring is 
attached to one end of the slide, and a bar to the other end thereof in any 
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ef the ordinary methods by which they have been hitherto attached. The 

Second part of the improvements consist in using fixed boxes ; or in lieu 

thereof they fix two pairs of plates securely to the standards or other parts 

of the Jacquard. 

453. J. Howarp, J. ButLoven, and T. Watson, Accrington, ‘‘ Warping or 
beaming machines.”—Dated 23rd February, \864. 

This invention has reference to two former patents, dated respectively 
4th July, 1862 (No. 1948), and 5th January, 1863 (No. 34). In the present 
invention the patentees dispense with sheaths, guides, or sockets, and also 
with the materials into which they are embedded, or of which they form 
part, and retain only a frame. They form this pin frame or pin holder 
of one or more pieces of iron or other suitable material, which extend from 
tide to side of the machine. If formed of one piece, they cut a slut or slots, 
according to the number of rows of pins. If of more than one piece, they 
plane the edges, ard fit them together so that between the planed edges a 
slot or space is left sufficiently wide to admit the stems of the pins, and in 
these slots or spaces they insert the pins, which are formed by preference of 
round wire, the heads in one arrangement being made of two coils of wire, 





80 that when the pins fall, the heads will not pass tarough the slot or space 
in the pin holder. Or in m»king the pins, after the eye of each is formed 
with one coil of wire, they twist the end of the coil round the stem, and 
which forms a collar to prevent the pin falling too far. Or they clench a 
collar over the stem of the pin below the coil for the purpose of completing 
the eye, and making a projection which cannot pass through the slots or 
spaces of the pin holders, and as many of these pins are free in the slots, it 
will be seen that the pin holder, though non-expansive in itself, allows the 
pins to move vertical'y aud laterally with the said threads, 


456. H. P. DeLamnNoy, Paris, * Power looms.”—Dated 23rd February, 1864. 

This invention caunot be described without reference to the drawings.— 
Not proceeded with. 

459. R. Tones, Manchester, “ Looms.”—Dated 24th February, 1864. 

The first part of this invention is applicable to all looms in which a 
shuttle box, with two or more compartments, is employed at one «r both 
ends of the lay or batten, and it consists in the application of a screw for 
changing the position of the shuttie box or boxes, which may be cither the 
usual drop boxes, or circular boxes, or other shaped boxes with several 
compartments, 80 as to bring any required shuttle in jine with the shuttle 
race. The second part of the invencion consists in an improved mode of 
governing the number or succession of picks from each side of the loom.— 
Not proceeded with. 

461, E. Ratevivee, and J. Pearson, Walsden, Lancashire, ‘* Temples to be | 
employed in power looms.” — Dated 24th February, 1864. 

This invention relates to the manufacture of temples by self-acting 
machinery, whereby the rasps or projecting points upon such temples are | 
raised and set in a uniform and regular position. 

478. E. Cauvert and T. Eomoston, Walton-le-Dale, Lancashire. ‘' Preparing, 
spinning, and doubling fbrous materia’s.”--Dated 28th February, 1864. 

This invention relates to those descriptions of machinery in which bobbins 
or tubes are employed, and consists in placing a plate or platform on the 
top of the washer wheel or bobbin braid used for driving the bobbins or 
tubes, The aforesaid plate or platform is made of cast or sheet metal, or 
other suitable material, in the form of a washer, having on its outer edge 
one or more projections, which are fitted into recesses on the outer edge of the 
washer wheel or bobbin braid, so that both revolve together. There is, or are, 
also, one or more raised parts or projections on the top of the plate or 
platform for the purpose of fitting into « corresponding slit or slits in the 
end of the bobbins or tubes, The inventors prefer the plate or platform to | 
be made of sheet steel, and they form the said parts by punching square 
holes in the plate with a punch baving only three cutting sides, and leaving 
the burr on the fourth side of each hole to form the projection ; but the 
punch may be made of other forms than that described, »o long as a burr 
is retained to form the raised part or projection for causing the bobbin or 
tube to revolve. The plates may be made in any suitable punching 
machine having the aforesaid punches attache | to it. When the plates or 
platforms are cast or moulded, all the projections are formed on them at 
the same time,—Nor procee fed with. 

483. J. Tuornton and J. Hianton, Nottingham, “‘ Machinery for making 
looped fabrics.” —Dated 26th February, 1864. 

For the purposes of this invention two sets of needles are used, and the 
needles employed are usually of that class where folding or hinged boards 
are used. The needles of each set may be fixed, or the needles of one or 
both sets, or some of them, may be made capable of independent action 
one from another. In order to facilitate the transfer of the loops or work 
from the needles of one set on to the needles of the other set, the needles of 
one or both sets have each a projecting point which enters a recess formed 
in the opposite needle of the other set, so that when the loops of one set of 
needles are to be transferred from off that set to the needles of the other 
set, there will be what may be called a bridging over of the spaces inter- 
vening between the heads or outer ends of the two sets of needles, as the 
work in passing from one set of needles to the other will be supported by 
the projections which bridge over the spaces between the heads or the outer 
ends of the two sets of needles. The hinged bends of the needles are made 
of different lengths, in order that the work or loops of some may be pressed, 
while the work or loops on others shall not be pressed, and the pressing 
and omitting to press the work are also regulated when using independent 
needles by the independent action of the needles.—Not proceeded with, 

480. G. B. Brat and R. Fursivat, Manchester, “ Manufacture of braided 
or plaited fabrics.” —Dated t7th February, 1864. 

This invention relates, First, to machines for braiding or plaiting yarns 

or threads, and its object is to dispense with the fingers used for guiding 
the threads when forming the selvage of the braid, and other connected 
apparatus in machines having a large number of spindles, and to pre ent 
the crowding of the threads together at the selvage, which tends to form 
imperfect edges in the braid, especially in machines having a large number 
of spindles ; and the improvements consist, mainly, in constructing braid- 
ing or plaiting machines so that, instead of the rose spindles bem. arranged 
in the ordinary circular forim, ticy are arranged ma spiral form, in whieh 
those rose spindks at the enus pass or overiap each other. In the ordinary | 
machines the spindles carrying the yarn or thread meet, and then turu | 
back, but in this improved machine they pass each other to any required 
extent before turning back. By this means the angle between the threads 
is enlarged at the selvage, and the threads are, consequently, much less 
crowded together. Seconcly, the invention relates to a process of tinishing 
braided or plaited yarn or thread fabrics, and in machinery or apparatus for 
the purpose, by which the inequalities of such fabrics are in a greit 
measure removed, and by means of which coarse wide braid can be re luced 
in width, while its appearance, as to fineness and straightness of texture, is 
very greatly improved ; and the improved process for fini-hing braided or 
plaited yarn or thread fabrics consists iu subjecting such fabrics to hear 
while held in a state of tension, or in subjecting them to heat and friction, 
while in a state of tension, in the direction of their length, avoiding such 
pressure upon them as will tend to produce a calendering effect. The 
fabrics are subjected to the improved finishing process after waving passed 
through the process of dyeing. 
495. J. M. Worraut, Ordsall, and 8, Coorer, Openshaw, Lancashire, 
** Treatment or preparation of cotton velvets and other looped, raised, or 
cut pile fabrics previous to dyeing such fabrics black,'’—Dated 21h 
F. bruary, 1864. 

This invention consists in preparing cut pile looped, or raised fabrics 
with a solution of stannate of soda, aluminate of soda, or other salts of tin 
or alumina, previously to submitting the fabric to the ordmary process of 
dyeing black, such solutions to be used of any required proportions and 
strength, either in combination or separately, according to the shades of 
black desired. 

406. J. P. Worratt, Ordsall, Lancashire, ** Colouring or staixing the cotton 
or back of union silk-faced velvets,”—Dated 2th February, L304. 

In carrying out this invention the inventor takes either the dry extract 
of logwood, tustic, or any other material containing dyeing matter, or the 
wouds or substances, either in combination with any mordant or base, or 
solely 2 mixture of such woods or dyeing substances, or any other single or 
compound colouring matter, whether made from aniline or derived from 
any other source, and dissolves such substances in either methylated spirits 
or alcohol, or other suitable solvent, and adds suct: liquor or decoction to a 
stiffening substance composed of shellac and methy lated spirits of wine, or 
any other material containing stiffening properties and suitable tor the 
purpore. The cloth is to be passed through a suitable machine containing 
the stiffening solution, made as above indicated, and afterwards dried. 
The decoction or liquor made of methylated spirits or alcohol, and any 
colouring matter as above-named may be used solely without mixing with 
the stiffening solution, the cloth being treated exactly as when the stiffen- 
ing solution is used. By this process the inventor is enabled to colour the 
cotton contained in the fabric either black, or any colour which may be 
required, Secondly, where the stiffening solution used is composed of 
water and gum, or gelatine, or other substance containing stiffening 
properties, he proposes to dissolve the wood extract or colocring matter 

fore named in water, and to mix the solution obtained with the stiffen- 
ing solation, and proceed to manipulate the fabric exactly as above stated, 

he woods or colouring matier may be simply dissolved im water, and the 
fabric passed through the solution in a suitable machine without stiffening 
solution being used,—Not proceeded with. 











Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windilasses, Implements, Flour 
Mills, §c. 
477. J. H. Jounson, Lincoln’s-inn-elds, London, ‘* Ploughs.”--A communi- 
cation, — Dated 26th February, 1864. 
This invention reletes to reversible ploughs, that is to say, to that kind 
of plough which is provided with two sets of twin furrows, shares, and 





| stantially as set 


coulters worked alternately, and consists in peculiar construction, arrange- 
ment, and combination of the various parts (the details of which we cannot 
give here) of such a plough whereby the most uneven and difficult ground 
can be readily cultivated. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and Siouse Fittings, Warmmg, Ventilating, Sc. 

432. F. J. ARNoupt, Adam’s-court, Old Broad-street, London, ‘* Producing 
and burning combustible gases for heating and lighting purposes.”— 
A communication — Dated 19th February, 1864. 

This invention consists, First, in constructing apparatus for prolucing 
combustible gases for heating or lighting purposes, of an upper and lower 
chamber in close contiguity, heated in any suitable manuer, in the lower 
one of which chambers steam is decomposed by being made to pass through 
highly heated substances} with which the oxygen of the steam combines, 
while the liberated hydrogen is made to pass into the upper chamber, there 
to combine with carbonaceous gases resulting from the volatilisation of oil 
or liquid hydrocarbons introduced into suc. upper chamber, and whence 
the sesulting combustible gases are conducted th: ough oue or mure pipes 
either to burners situated beiow and serving to heat the apparatus, or to 
wherever required. Secondly, in the arrangement of apparatus for produc- 
ing and burning combustible gases, as described. 

435. R. Scrivenen, Hanley, Staffordshire, “‘ Preparation of clay and other 
plastic materials used for manufacturing purposes.”— Dated 19th Feb- 
ruary, 1864. 

One of the objects of this invention is to make what is technically termed 
“slip” into a body of sufficient consistency to be used in the manufacture 
of china, earthenware, stone ware, encaustic tiles, and terra cotta. For 
this purpose the inventor makes a chamber of wood, or other suitable 
material, of any convenient size or form, above and upon which he places 
a frame of a suitable depth with a perforated bottom made of zinc, copper 
wire, or suitable material, over which is placed a layer of calico ; upon 
this is poured the slip to be operated upon. He attaches a fan or air pump 
to the chamber, which fan or pump being put in motion either by steam, 
hand, or other power, exhausts the air and forms a vacuum; the water 1s 
then expelled from the slip by ,the pressure of the atmosphere upon 
the surface, and the slip is, consequently, brought to any desired degree of 
consistency. When « large quantity is required he uses two or more such 
apparatus,—Not proceeded with. 

473. A, JULLIENNE and J.C. Dm LA Compr, Paris, “‘ A machine to press 
bricks.” — Date! 25th February, 1364. 

This invention cannot be described’ without reference to the drawings. 
490. F. Ransome, Jpswich, “ Artificial stone.”—Dated 27th February, 1864. 

Artificial stone has been manufactured by the present patentee by com- 
pounding sand and similar substaners with soluble silicate of soda or potash, 
and then converting the soluble into an insoluble silicate by means of 4 

















solution of chioride of calciu u, or other soluble salts capable of similarly | 
acting on the soluble silicate. ‘I'he chloride of calcium or other salt thus | 
employed remains in exces: in the artificial stone, and if it be afterwards | 
dissolved out, either intentionally or by exposure to the weather, the sione 
is left slightly porous. Now, according to the present invention, he treats 
the «rtificial stone thus manufactured with a solution of such a nature as 
to decompose and precipitate an insoluble substance from the chioride of | 
calcium, or other soluble salt, used to act upon the soluble silicate, The | 
solution which he finds most suitable, and most commoniy employed, is one 
of carbonate of soda, which decomposes the excess of ciloride of calcium 
and precipitates from it carbonate of lime, which is deposited in and well , 
fills the pores of the stone, 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- | 
plements of War or for Defence, Gun Carriages, §c. 

437. W. Haws, Jola-street, Adelphi, London, “ Ordnance.”"—Dated 19th 
February, 1863. 

This invention comprises the following features :—First, the improve- 
ments in ordnance are intended to give an efficient rotation to projectiies 
by a more simple and less objectionable mode than has been effected by any 
design of rifled gun hitherto known, and consist in forming the interior of 
a gun supply by a round bore, so that in every transverse section the 
tigure shall be a circle of the same diameter, and yet all the longitudinal 
lines in the surface of the bore shal! be spiral, Secondly, another plan by which 
the patentee effects the same object, is by forming the interior of a gun in 
like manner, but differing from the former, inasmuch as the shape of the 
interior is the result of three round bores of the same diameter, instead of 
one, in which case the three bores equally conjoin with each other at given 
points. The projectiles for each description ot ordnance must correspond 
in shape with the interior of the gun, aud may be of any desired length. 
Thirdly, the improvements also relate to the manufacture of wrought iron 
guns, and consist in forming the body of a gun by flat bars or straps of 
iron or steel, twisted round a cylinder of iron or steel, so that the 
length of the spiral, or one turn of the twist, shall be equal to 
six or more diameters of the bore of the gun ; and for large ordnance, 
he has two layers of twisted bars or straps, the upper layer twisted 
on the same manner but in the contrary direction to the under 
layer. By this plan the fibre of the iron will eadure more strain than when 
constructed by coils or any other mode hitherto emp oyed. 

445. J. KigBy, Suffolk-street, Dublin, ** Projectiles and wads for fire arms.” — 
Dated 22nd Ferruary, 1864. 

This invention consists, Furst, in a mechanically fitting wad of thin metal 
wood, ebonite, leather, or other suitable material, so made as to fit 
accurately into the rifling, and so in the act of loading, to clean the barrel 
and force the fouling down upon the surface of the powder before the 
bullet is rammed down. Secondly, in an improved method of manufactur- 
ing mechanically-titting bullets for rifles, by casting tvem in long lengths 
under pressure, ends of the bullets boing subsequently formed by turning 
or otherwise. {n producing these bullets the inventor uses a mould about 
a foot long, which is rifled in the interior exactly resembling the rifled 
barrels in which the bullets are to be used. This mould is placed hori- 
zontally, and fixed to a tube im an upward direction, and carried to a 
sufficient height to coutain the necessary amount of lead to be cast; and to 
give a certain pressure, this tube is kept hot by gas jets or otherwise, and 
a hand rod is inserted from the other end of the mould which nearly fills 
ihe barrel, the end of this rod being screwed or roughed. Having inserted 
the rod, the melted lea! is poured into the upright tube receptacle, whence 
it runs into the mould, and attaches its: lf to the roughened part of the 
rod, which is then pulled out of the mould, and so draws outa rod of lead, 
having the exact form of the rifled barre!. This rod is afterwards cut off in 
lengths for the bullets, which may be shaped at the ends by turning ina ' 
lathe. Thirdly, in an improved method of filling up the cavities in the 
bases of builets by using for that purpose plaster of Paris, baked clay, or 
any hard earthy substance.—Not proceeded with. 

469. B. Burton, Brooklyn, New York, U.S., ‘* Breech-loading and revolving 
Jive arms and cannon, and metallic cartridges."—Dated 25th February, | 
Ist. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 
481. UC. Suaw, Sheffield, “* Manufacture of shot.”—Dated 26th February, 1864. 

Instead of making shot by means of forging or hammering, the patentee 
makes it by means of rolling the iron or steel by three rolls. He places 
within strong metal housings or frames three rolls arranged in a triangular | 
form, suitably grooved and rotating in the same direction about their axis. 

| 
| 





















These rolls act upon the material placed in the space formed by the grooves, 
each of such rolls being driven by a pinion or wheel moving or revolving 
with the rolls. 
492. E. C. Suepuarp, Regent's-park, London, “ Breech loading jfire-arms,”— 
Dated 27th February, 1364 

The patentee claims the combination, with a barrel provided with a nipple 
to receive a percussion cap of a specially designed movable breech piece 
and hammer, the whole being constructed, combined, and arranged, sub- | 
forth. He also claims constructing the movable breech 
piece with a chamber, to receive the ordinary service ammunition, or even 
loose powder, as set forth. And, Lastly, he claims adapting to the movab e 
breech piece a nipple to receive the cap, so that, when the latter is exploded, | 
the fire may pass down the touch: hole made through the breech piece, and 
reach the rear end of the charge or cartridge, as described. | 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufactured Articles of Dress, §c. 


466. J. C. Wurrensury and J. C. Wuittessury, jun., igh-street, Poplars 
** Convertible desk, church seat, and tabie."—Dated 2th February 


This article consists of two bases or feet, one at either end of the desk and 
seat, each foot having raised from it two uprights, the one shorter than the 
other ; the shorter uprights (one from each foot) support a fixed seat or 
form, while the higher uprights support a broad board, suitable for a desk, 
with and ata suitable elevation from the form, ‘his desk or surface is 
hinged on the under side at a point in its breadth to the two higher up- 
rights before mentioned, and may be oscillated thereon, so that it may lay 
down in a horizontal position on the top of the uprights, in which position 
it forms a table; or it may be placed at a slope or angle, suitable fora 
school desk ; and further, may be placed nearly in an upright position, so 

a 


| sulphate of iron, or a mixture of these two salts in proper proportions. 


| pumps of hydraulic presses may be thrown out of action when the pr 


church pew. On the under side of the moving surface or desk is hinges a 

book rest, similar to book rests in church pews, which forms a book rest 

for the seat immediately behind. The movable board has two gradients 
affixed to it, working on the top supports, by which quadrants it can be 
fixed in the different positions mentioned, or in other pusitions if desired. — 

Not proceeded with. 

470. T. Rowatr, and A. Licursopy, Edinburgh,“ Lamps for burning para- 
Jin, belmontine, petroleum, and other like hydro-carbon fluids.” —Datea 
25th February, 1864. , 

This invention relates, principally, to that class of lamps used in stables 
and for out door purposes, and consists in admitting bya simple contrivance 
a large supply of air to the flame to insure perfect combustion when the 
wind guard is not needed, Ag 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fue! 
and Lighting Materials, Preparation and Preservation of Food 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, $c. va 





454. E. A. Coren, Paris, “ Concentrating and distilling sulphuric aad 
other acids, and all solutions in general.” —Dated 23rd February, (8-4 

The patentee claims, First, the new principle observed in apparatus used 
for the before seated purposes, which consists in having the vapours only 
and not the liquid itself in contact with the sides of the retort, thereby 
preventing the chief source: of fracture of the vessels, viz., the difference iin 
expansion. Secondly, the application of this principle to the concentration 
of acids and corrosive solutions, and for the distillation of all kinds of acids 
in general, by graduaily and regularly pouring the liquids to 'e distilled 
concentrated, or evaporated, on to subdividing bodies, in the manner 
described. Thirdly, the peculiar arrangements of a stus (represe ited 
in the drawings) which may be used for the concentration or distillation in 
a continuous and economical manner of all kinds of corrosive or other liquids 
460. A. WALL, Clapton, ** Combinations of combustible inaterials to be us 

fuel.” — Dated 24th February, 1864. 

The patentee takes oils, or ole :ginous matter, whether animal, vegetable, 
or mineral, crude or refined, such as Canada oil (commonly called pe'ro- 
leum or rock oil), paraffin, pitch, tar, rosin, or turpentine, or the refuse of 
these substances, and mix these bodies or substances, or any of them, and 
either singly or together saturate them with turf, moss, peat, sawdust, or 
shavings, or other debris of wood or woody substances finely comminnt: 
and the substance so obtained he mixes with coa!, coal dust, coke, slack, or 
cinders ground to powder, and sifted fine, or with charcoal, and when inti 
mately mixed and ground together he passes them through a pre-s and 
compresses them, when they are fit for use. 


474. H. Carrer, Camberwell New-road, Surrey, “ Manufacture of gre 
colouring matters.” —Dated 25th February, 1864. : 

The inventor produces green colouring matters or dyes by taking soluble 
extract of indigo, or the blue or purple colours or dyes obtained tr 
aniline or solindine, or their analogues, or any mixtures of these, the only 
condition being that the colour or mixture of colours shall be sojuble in 
water, alcohol, or acids, and adding thereto either sulphate of copper or 

To 
this mixture he tien adds oxalic acid, or other mineral or organic acid, ond 
applies heat. He sometimes varies the shade of green thus produced by 
























s 





a, 








| adding thereto, either during the process of manufacture or afterwards, 
| picrie avid, or any yellow or crange colour obtained from aniline, or 


solindine, or their analogues. The colouring matters thus proinced are 
then purified by processes already well known.—Not proceeded with. 


479. J. GrantuaM, Kings’ Arms-yard, Coleman-street, London, © Manu fac- 
turing compressed fuel.’’"—Dated 26th February, 1864. 

The First part of this invention consists in an improved dryer required 
for drying the coals before mixing the pitch as used in making compre-sed 
fuel. This dryer is formed by one or more large cylinders placed horizon- 
tally, and surrounded by a brick flue, and heated by afurnace from beneath. 
There cylinders, by simple mechanical means, are made to revolve slowly, 
exposing the whole surface alternately to the fire. Inside of these 
cylinders, and attached to them, are made spiral or inclined flanges, and at 
the enus are suitable boxes, into which the cylinders are fitted, so as to 
allow them to revolve while the boxes are stationary. Into one of these 
boxes the coal to be dried is placed, and it is thence passed through the 
cylinders, being moved forward by the spiral flanges till it reacties the box 
at the other end, from which it is drawn off when dry to be taken to the 
mixers, Atthis point commences the Second part of the invention, which 
consists in the use of what is called a traveller or elevator, placed under 
the boxes from which the dry coal is drawn ; it is formed of a holiow trough, 
in which is a shaft and a screw, which, being made to revol:e, convey the 
dry coal towards the mixer; at this point it may be necessary to add 
another elevator to raise the coal into a chamber over the mixers, where the 
pitch or other material to be mixed with it is applied.—Not proceeded with. 


485. H. A. BonniviluE, Porchester-terrace, Bayswater, Middlesex, ‘* Manu- 
clure of artiyiciul marble.’—A communication.—Dated 26th February, 
1864. 

This invention consists in solidifying gypsum for the above purpose as 
follows :—After having given the required form to a block, slab, or other 
ass of gypsum, it is placed in an oven, and heated to a suitable tempera- 
ture ; then immersed, after cooling, in a batn containing a mixiure of fresh 
and salt water. S ome few minutes afterwards a previously prepared dye 
ix poured in'o the said bath, aud, by this means, artificial marbles of any 
colour are obtained. The dyes or colours should, in order to obtain a good 
effect, be prepared by heat, and, in cases of mixture, the (iff rent sub- 
stances should be boiled together for some time.—Not proceeded with 
497. F. Wein, Paris, “ Improvements in coating metals with one or several 

other metals, and in oxidising the surface of these latter.”—Dated 2th 
February, 134. 

The patentee claims the processes described for metal coating, bronzing, 
and colouring metallic articles, by immersing them in an alkaline solution, 
containing, simultaneously with a large excess of a fixed caustic alkali, a 
salt of the metal which is tv form the coat, and coitsaiuing tartaric acid, 
glycerine, or any other suicable matter, preventing the pre ipitation of 
the oxide of the said metal when such solution is used with or without 
the aid or introduction of metallic zinc, lead, or other suitable metal or 
matter, 

















Ciass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


412. W. Hawkins, Red Lion-street, London, “ Pumps of hydraulic presses.” — 
Dated Vith February, 1864. : 
For the purposes of this invention, in order that the plungers of the 


pressure 





id again 





rises to the height that itis desired, each pump should work at, ai 
c ne into action when the pressure in the cylinder of the press decreases, 
there is applied a small plunger in the water way of each pump; this 
plunger works through a capped leather or stuffing. The upper end of this 
plunger acts against a lever, on which there is a weight, the position of 
which is arranged to be adjusted in order that the degree of pressure at 








which the lever shall be raised by the small plunger may be regulated to 
tie desired degree. The weighted lever, by means of a conn ng rod, 
acts on another lever,on which the lower end of a valve spi , Which 

Hence, 


passes through the lower end of the cyiinder of the pump, rests. Hen 
when the pressure in the cylinder of the pump, and in the press cylinder, 
comes up to the degree which will cause the small plunger to rise and lif 
the weighted lever, that lever will, by its connecting rod, raise the othe! 
lever, and open the valve in the lower end of the cylinder of the pump, and 
so long as the degree of pressure is maintained, the plunger of the pump, 
though it is moved up and down in its cylinder, will be out of action in 
respect to forcing water into the cylinder of the press ; when the pressure 
in the cylinder of the press decreases, the plunger of the pump will again 
come into action, and it will again force water irto the cylinder of the press. 
This arrangement of apparatus is applied to each end of the pumps of @ 
hydraulic press. — Not proceeded with. 

416. C. Figup, Clarendon-road, Notting-hill, ‘* Manufacturing ladies’ sta 

—Dated 18th February, 1864. 
This invention cauuot be desciided without reference to the drawings. 

rilway 


” 


417. E. Watreen, Middlesborough-on-Tees, “ Machinery for making r 
spikes, rivets, bolt blanks, e."—A communication.—Dated Isth Febru- 
ary, 1864. 

This invention consists of a pair of feeding rollers with cams, by which the 
bar of heated iron or other metal is drawn into the machine, and the end 
thereof is tapered or otherwise shaped, and then cutofl. hese rollers 
have an intermittent rotary motion given to them by a ratchet wheel 
and catch lever, or other suitable gear. Wheu the end of the bar is cut 
off, it is taken hold of by a pair of gripping claw-, by which it is held in a 
die, the upper part of which is connected toa lever; this lever is brought 
down upon the spike, rivet, bolt, blank, or other article under operation, 
and securely holds it while the heaving ram is brought against the end of 
it to form the head; the lever is then raised, and the railway spike or other 
article is pushed forward by the portion of the bar behind it, which bas 
then been taken hold of by the gripping claws, which cause a fres!) port 
of the bar to be drawn under the lever for having the head formed oni 
The finished spikes or oth: r articles drop into a suitable receptacle under 
the ine.—Not proceeded with. 


t. 








as to form a back for the form or seat,jin which position it most r 
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421. A. AppLeGaRTH, Dartford, Kent, ‘‘ Printing machines.”—Dated 18th 
February, 1864. 
This invention is applicable for printing in several colours from flat 
forms. For this purpose the inventor employs a central printing cylinder, 
and around it he arranges as many type cylinders as there are colours to 
be employed. 
surface of sufficient extent to receive a flat form as large as the surface of 
per it is desired to print. The form on cach cylinder carries the type 
which is io be printed in the colour corresponding to this cylinder, and the 
remaining or curved fortion of each type c)linder forms an inking table, 
on which, as the cylinder revolves, ink is distributed by small rollers kept 
up to it by springs, and these rollers ink the type as it passes under them. 
The printing cylinder is geared with the type cylinders, and is of sucha 
size as to revolve just clear of them, exceyt that at one part of its circum- 
ference a bule is made, and on to this bulge the paper is laid, a sheet 
being supplied by the feeding apparatus at each revolution of the cylinder. 
The bulge on the printing cylinder is of such a size and form as to bring 
the paper in contact in succession, and with a uniform pressure, with each 
of the flat forms on the type cylinders, and thus the paper is printed, the 
cylinder being so timed that as the bulge on the printing cylinder comes 
opposite each type cylinder the form thereon meets it.—Not proceeded with. 
422. J. W. Haroun, Albion-place, Upper Kennington-lone, Vaurhall, 
“ Apparatus for stretching and altring hats."—Dated 18th February, 

1864. 

For the purposes cf this invention each apparatus is made, by preference, 
in two parts or halves ; but this is not essentia!, as an apparatus may consist 
of more than two parts. Each part of the apparatus is made hollow, to con- 
tain hot water or other fluid; or, in place of fluid, other forms of heater may 
be employed, and the exterior of the apparatus is made to the form which it 
is de:ired to give to that portion of the interior of a hat which, when in use, 
embraccs the head of the wearer, and such exterior parts of tbe apparatus 
are made scmewhat conica), or of siightly decreasing dimensions from the 
top downwards. Each part of the apparatus has an opening into it, which is 
closed by a s:rew or other suitable plug or stopper. On each of the two 

arts is fixed a screw nut, and the two parts are connected by aright and 

left-hand screw shaft, so that, by turning such screw shaft, the two parts 
of the apparatus wi!l be drawn together, or they will be moved apart from 
each other. When ahat does not fit, an apparatus as above described is in- 
troduced into the hat, and so as to pass a short distance into it, when the 
ecrew shaft is to be turned, so as to separate the parts, and thus to stretch 
and alter this part of the hat ; the heut of the apparatus softeus the stiffeu- 
ing matter in the body of the hat, thereby facilitating the stretching and 
altering of the part of the hat where the apparatus is introduced, ana the 
cocling of the hat wil) cause the bat to set into the form desired.— Not pro- 
ceeded with, 

424. F. M. A. DE TreGomaiNn, Stam/ford-street, Surrey, “‘ Rendering fire- 
wood and other materials more combustible, aad also impervious to air 
and moisture.”— Dated 18th February, 1864. 

The object of this invention is effected by dippinz the fire-wood and other 
materials into melted paraffin, a portion of which, being absorbed by them, 
becomes solid, in cooling in their pores and on their surfaces.—Not pro- 
ceeded with. 

426. J. B Junk, Wateringbury, Kent, ** Cask-cl ansing machines.”—Dated 
18th February, 1864. 

This invention consists, First, of a novel description of rotating frame or 
holder, for containing aud securing casks while being cleansed ; and, 
Secondly, in giving to such frame or ho der, and the casks therein con- 
tained, while being caused to rotate ‘* head over,” an occasional osciilating or 
angular motion or movement, for the purp:se of facilitating the process of 
eask cleaning. The description of frame or holder which the patentee em- 
ploys is specially adapted for cieansing more than a single cask at one time 
contained within the same rotating frame, and, by an adaptation to the said 
frame or holder, casks of different sizes may be titted therein, so that one 
machine only need be employed for cieansing various sized casks. 


428. R. S. Symin@ton, Glasgow, ‘* Apparatus for climbing, and the eleva- 
tion and support of weights."—Dated 18th February, 1864. 

This invention consists in the application of gravity, by suitable means, for 
producing adhesion to the sides of poles, masts, and «ther such material up 
which it is desired to raise, lower, or support the human boy or other 
weight, without the necessity of ropes, ladders, or other auxiliary mecha- 
nical means beyond the subject matter of the present invention. The appa- 
ratus consists of a metal ciamp or ring, of suitable shape for grasping tre 
object round which the same is to be placed. ‘This clamp or ring is con- 
structed in two pieces, united by a joint, so that they can be opened and 
closed, so asto embrace the pole, mast, or other object with the required 
degree of play, to iveure a free upward and du wnward motion, and, when so 
adjusted, can be firmly secured by means of a set screw or clip. To this 
metal ring or clamp, in any convenient position, is fixed a short lever 
stirrup, Lo receive the foot or grasp of the climber, and by bringing pressure 
upon this stirrup, either by employing the weight of the body, or by other 
means, the said metal clamp will be bound against the pole cr mast, and con- 
tinue to adhere fi: mly to the sides of the pole, mast, or other object, so long 
as that pressure is maintained upon the lever stirrup. 

4:9, E. J. LEONARD, Stainsbury-road, Poplar, ‘‘ Apparatus for raising, 
lowering, or hauling weights, and for loading, discharging, or steering 
ships, &c.”"— Dated 19th February, 1864. 

This invention consists of a cylinder containing a piston and piston rod, to 
be worked by steam or water under high or low pressure, and acting direct 
upon a screw or spiral working a drum, for receiving the r pe or chain to 
which the load is attached. The cylinder and i's aceompanyimy parts are to 
be fixed on a portable frame, or in a permanent position, as may be pre- 
ferred, and the power is to be derived from town water. or other hydraulic 
mains, or from steam boilers in conjunction with the machine, or from any 
boiler within a reasonable cistauce. 

430. G. H. Jounson, New York, U.S., “‘ Constructing lighthouse towers, 
shot towers, chimneys, blast furnaces, con/uits, monuments and columns, 
grain buildings, dc. dc.” ~ Dated 19tn February, 1364, 

This improved method of constructing towers for lighthouses, and other 
purposes, consists in the formation of a cylindrical or other shaped tubular 
column of blocks«f burnt clay, or any other suitable material, or com- 
position, so moulded as to have each a tongue on one side, and a groove on 
the opposite side, and so arranged in combination that they will match 
together, with iron bond plates, and tie rods ot iron. The said method 
of construction of chimneys, blast furnaces, cupola furnaces, conduits, 
monuments, and columns may be readily carried out by changing the 
design of the tube. For grain buildings, and buildings for storing crude 
and refived oils, the patentee proposes to arrange any number of tubes 
together, supported by a suitable structure below, and provided with 








suitable apparatus or machinery for conveying the grain or oils, as the care | 


may be, into and discharging the same from the said tubes. 
431. J. J. Cumwury, Glaskin-street, Hackney, ‘* Stoppering or rendering air- 
tight bottles and jars.”—Dated 19th February, \864. 

In carrying out this invention the inventor proposes to make a bottle 
or jar with two or three points or studs inside the neck at about three- 
eighths of an inch from the top, and at equal distances apart. He 
Proposes to make the stopper about an inch long, and at its smaller end 
makes two or three grooves, corresponding to the studs, perpendicular at 
their opening, so as to permit the studs to enter them, These grooves 
should ascend about one-fourth of an inch, and then go round the stopper 
on a slight incline upwards, so as to become like a screw thread ; the top 
of the stopper, also, should have a flat rim or flange on its under surface, 
on which is placed a washer of cork, or other suitable material ; on placing 
the stopper on the neck of the bottle or jar, and turning it slightly, the 
studs, having entered the stopper, act, in combination with the grooves, as 
a screw, and by pressing the under surface or flange on the top of the neck, 
renders it air-tight. If a cap be preferred the same points or studs can be 
placed on the outside of the neck, and arranged as before described. The 
cap has the grooves on the inside corresponding to the studs, as before 
described, and has also inside the top a washer of cork, or other suitable 
material. The result in each case is the same, and, by the same means— 
hamely, the studs and grooves, serving the purpose of a screw,—Not pro- 
ceeded with. 

433. T. Jackson, Manchester, “ Manufacture of coiled or helical springs." — 
A communication.— Dated \9th February, 1864. : 

This invention consists in reversing the direction of the coils in coile i 
springs by passing and retaining one end of the wire beneath the coil next 
to it, and turning the spring round until the whole of the coils have passed 
over the said end. 

446. A. V. Newron, Chaucery-lane, London, “ Photography."—A communi- 
cation.—Dated 22nd February, 1864. 


In order to prevent the reproduction of photographic pictures it is pro- 
posed to prepare such colours as picric acid (which, by proper mordants, 
can be combined with the fibres of the paper) in a manner that will 
prevent their removal without destroying the texture of the paper, and any 
me which may have been produced on the same either before or after 

had been tinted. The yellow colour of the picric acid absorbs the 
chemical rays of light, or fails to transmit or reflect the same, and a 
Ficture produced on paper, tinted or dyed with such colour, either before 
or after the picture is taken, cannot be produced. By the application of 
such a picture to a bank bill, or other paper of value, the reproduction by 
Photographic process, or the counterfeiting of such paper, is effectually 
Prevented. It should be remarked that the invention is not confined 
to the use of the picric acid, as other tints or dyes, possessing the like 
chemical qualities, may serve for the same purpose. — Not proceeded with. 
447. G. P. Grex, North Bow, and W. H. GaASLING, Kenilworth-read, Victoria 

Park, London, “ Machinery for sewing and stitching.”"—Dated 22nd 
February, 1864. 
This inventyon cannot be described without reference to the drawings. 





Each type cylinder is cut away on one side to form a flat | 





450. S. S. Maurice, Watling-street, London, “ Manufacture of buttons, 
studs, &c."—A communication.— Dated 22nd February, 1864. 

The object of this invention is the manufacture of buttons, studs, buckle 
slides, and other dress fasteni or appendages, so that they shall imitate 
in appearance linen, or other textile fabric, but have the advantages of 
cheapness, durability, and clearness, For this purpose the inventor stamps 
or otherwise forms the button, stud, or other like article of metal of the 
required shape, and he covers it, or the required portion of it, either before 
or after shaping it, with a coating or a facing, or an emamel of white or 
other colour, so as to imitate the appearance of linen or other textile 
fabric. The button, or other like article>o manufactured, will be strong, 
durable, and of an effective appearance. It » ay be finished off in any 
ordinary or desirable wanner.—Not proceeded with. 

452. J. SANDERS, jun., Birmingham, “Gas regulator."—Dated 23rd Feb- 
ruary, 1864. 

This invention consists in providing, by preference, a circulor chamber, 
small or large, according to the position in which a regulator may be 
required to be used, the said chamber being cylindrical, but contracted at 
the bottom, and terminating with a valve chamber, which is filled with a 
hollow or other conical valve, and which valve is conn:cted by a cone or 
reduced neck to a thin metal disc, which rests on the bottom of the upper 
chamber before referred to. The exterior of the chamber part thus 
d: scribed is so fashioned or shaped, and arranged for screwing to, or other- 
wise readily connecting with, gas fittings, eituer near the meter or main 
supply pipe, or any intermeviate position, according to its general size and 
requirement, but its compact and symmetrical form renders it exceedingly 
applicable to be united to the extremities of chandelier arms or brackets, 
by the regulator being screwed at its lower end for that purpose, while the 
burner—which may be of any shape or construction, Argand or jet—may be 
applied at the top. 





455. J. H. Horsrauu, Headingley, Leeds, “* Water economiser to be used in 


connection with sish ladders.” —Dated 23rd February, 1864. 
To obviate the ordinary waste of water is the object of this invention. 
For this purpose the patentee cuts a passage of suitable dimensions in the 


sill of the weir, and places a door or trap (that is provided with a hinge on | 


its lower end, as well as with staples, in a couvenient part adapted to 
receive a bolt) in the said passage or cut; staples are fixed in the weir sill 
in a line with those in the door, and,a bolt being passed through the whole 
of the staples, the door or trap is closed, To the bolt the patentee attaches 
a chainand wire rope or rod. By a lever of the first order conveniently 
fixed on the banks of the stream, and co: nected with the wire ropes before 
named, the bolt may be withdrawn, and the door allowed to iali, the water 
rushing through the passage. After withdrawing the bolt, the leveron the 
bank is at once reversed. ‘This operation causes the chain to which the bolt 
is attached to become slack, and, when it is required to shut the door or 


trap, the bolt resting in staples affixed to the sill may readily be shot | 


through those of the door. 

462. L. A. Durrien, Soho-square, London, *‘ Shades for gas lights, lamps, 
and candlis,and supports for holding the same.’ — A communwation.— 
Dated 24th February, 1864 


This inveution cannot be described without reference to the drawings. 


465. F. S. Chaxton, Ruelle, Charente, Fiance, “Casting iron, brass, or | 


copper over or around hollow cylind+rs of steel, iron, or other metal, 
using air, water, or other jluid sor cooling the casting.”—Dated 24th 
February, 1864. 

The manner in which the inventor proposes to accomplish this object may 
be stated in general terms to consist in passing through or down and up the 
said cylinders «a current of air, water, or other fluid which will carry off 
from the interior of the said cylinders the caloric contained in the metal in 
fusion which envelopes them, thereby preventing injurious expansion on 
the part of the cylinders, and ensuring the contraction of the metal in con- 
tact with them towards the axis of the system. The air, water, or other 
fluid may be introduced directly into one end of the cylinder and discharged 
at the other, or conducted by an interior pipe to near the bottom or closed 
end, and made to ascend to the opposite end, when it can be discharged 
through a pipe let into the cylinder. The flask may be heated from the 
outside.—Not proceeded with. 

467. C. Espuin, Tyre-street, Lambeth, “ Regulating the flow of gas to 
burners.” — Dated 24th February, 1864. 

This invention is applicable to that class of gas regulators in which 
inverted vessels are employed, the lower edges of which dip into quicksilver, 
and the improvements consist in so arranging and constructing suc 
descriptions of regulators that one side or surface of each inverted vessel 
shall be at all times open to and subject to pressure of the outer atmosphere. 
471. J. Buckton, Leeds, “* Multiple drilling machines.”—Dated 25th Fet~ 

ruary, 1864. 

For the purposes of this invention the inventor uses a continuous screw 
working in bearings attached to convenient standards placed at suitable 
distances apart, and connected by a cross bar. To this cross bar, which is 
placed immediately behind anu parallel to the screw before named, he 
affixes, by means of bolts passing through a longitudinal slot in the same, 
the drill heads which carry the drill spindles and sockets, Worm pinion 
wheels are keyed upon the spindle sockets and geared into the screw. It 
will be obvious that, rotary motion being imparted to the screw by ordi- 
nary mechanism, the same motion is also imparted to the drill spindles and 
drijls, and that in a direct and simple manner. The back surface of the 
drill heads being planed, as will as the front surface of the cross bar 
before named, the pitch or relative distances of the spindles may readily be 
regulate, by simply loosening the bolts by which the drill heads are 
secured to the cross bur. Vertical motion may be imparted to the drills by 
any ordinary and well-known method, either separately or conjointly.— 
Not proceeded with, 

472. J. F. Rivier, Paris, “ Filtering and purifying liquids with an endless 
spouting capillary jilter."— Dated 25th February, 1064. 

The filtering and purifying materials used, and through which the water 
is caused to run by the sole pressure of an upper liquid column, are, First, 
a thick capillary filter, such as felt made from flock, cow, or camel hair, 
or other suitable material; then several combined layers of the following 
filtering materic ls :— Sponges prepared with iodine, charcoal, sand stones, iron 
scraps, and sand. The filtering apparatuses are so arranged that all unclean 
and muddy particles mixed with the water are intercepted, and the water 
runs out as clear as crystal without interruption, and as quickly as it flows 
in. The detritus of organic materials, or any other filtuiness which may 
be mixed with water as it passes into the filter, are stopped by the filtering 
materials ; they are arrested by the permeable under side of the filter, and 
fall down to the bottom of the mud channei or chamber, whence they are 
scraped off once ina while by brushes suitably disposed for this purpose in 
the said channel, or even by the sole pressure of the upper column, Ly 
merely opeving the discharge cock. ‘The filtering apparatuses can be made 
of various sizes, several of them may be placed near each other in a cluster, 





so as to contain a great mass of water for supplying with filtered water | 


even the most populous cities; or they can be of the smallest size for the 

requirements of a single family. 

475. W. KE. Newron, Chancery-lane, London, “ Hoop skirts."—A communica- 
tion. — Dated 25th February, 1864. 

This invention consists in the construction of skirt hoops, each of two or 
more narrow strips of steel, or other metal arranged «dge to edge, and 
united so as to form one band or hoop, by braiding or weaving them 
together with cotton or other fibrous material, by which construction 
several important advantages are obtained, The imvention also consists in 
the combination in a skirt of a serics of hoops, such as those above men- 
tioned, with a series of suspending straps or tapes woven double in the 
portions where the hoops are connected, and single between those portions, 
and having the hoops inserted through the double portions, A series of 
metailic clasps are also made to pass through the hoops as well as through 
the tapes or straps for the purpose of securing the several parts together. 


476. G. Parry, Monmouthshire, “* Treatment of slag, or the cinder of blast 
Surnaces jor the purpose of utilising the same.”—Dated 25th February, 
1864, 

The patentee claims the disintegrating or breaking up of blast furnace, 
slag, or cinver, by subjecting it whiie in a fluid state to jets of steam, air, 
or water in the manner described. 

480. C. Hutu, Birmingham, “‘ Corkscrews.”"—Partly a communication.” — 
Dated 26th February, 1864. 

In one arrangement of this invention that part of the corkscrew which 
enters the cork is connected to the bottom of a rod which works loosely in 
a hole in the top of the barrel of the corkscrew. The upper part of the 
rod is split or divided, and constitutes a fork, between which a heart-shaped 
plate works, the lower part of the said plate being — to the rod. 
means of this joint the heart-shaped plate can be placed in a line with the 
body of the corkscrew, or at right angles, orinclined thereto, ‘The upper purt 
of the heart-shaped plate is rivetted to a rod provided with ahandie. The 





bottom of the last-mentioned rod has a projection, and the top of the rod, to | 


which the screw is fixed, has a recess made in it of a corresponding shape. 
When the projection is engaged with the recess, the two rods are rigidly 
connected together, and, by turning the handle, the screw can be turned 
in either direction, and made to enter into, or be withdrawn from, the 
‘ork. The joint pin, upon which the heart-shaped plate turns, works ina 
slot in the said plate, the said slot allowing the plate some play both in a 
horizontal and vertical direction. By raising the said plate by means of the 
handle of the fixed rod, the two rods can be separated, und the heart-shaped 
plate placed at right angles or inclined to the rod carrying the screw. 

482. A. Prince, Trafalgar-square, Charing-cross, London, “ Filtering appa- 

ratus."—A communication.— Dated 26th February, 1564. 
This invention cannot be described without reference to the drawings. 


484, E. Rove, Verulam-buildings, Gray's-inn-lane, London, “ Iron for iron- 


ing.” —Dated 26th February, 1864. 
The first object of this invention is to preveut the iron from cutting, 
marking, or injuring the fabric or material to which it is applied. For this 


By | 


ta the inventor forms the iron, or the ironing face or smoothing sur- 

lace thereof, with a rounded edge or edges, or sometimes he forms it with a 
bevelled edge or edges ; by these means, when the iron is employed, he 
prevents the edges of the iron, or of its ironing or smoothing face, from 
marking, cutting, or discolouring the fabric or material to which it is to 
be applied. Next, for further preventing the iron from discolouring the 
fabric or material, he sometimes coats cr covers the smoothing surface or 
ironing face of the iron with steel or brass, whereby he obtains a clean 
ironing face, The next object is to facilitate the labour of persons using 
irons, by reducing the effort or exertion required for manipulating the 
same, or applying pressure thereto, For this purpose, instead of forming 
the handle horizontal, as usual, he forms it, or the limb or portion of it to 

| be held in the hand, inclined, sloping, or oblique, so that it inclines or 
slopes in an upward direction, whereby the application of pressure in work- 
ing the iron is considerably facilitated. And, Lastly, to prevent one iron 
from scraping against another, and to effect a betier transmission of heat 
to the fabric, he forms the iron, or body of the iron, in such manner—either 
by grooving or hollowing the sides or otherwise - that the edge of the upper 
surface of such iron or body projects over the edge of the lower surface 
thereof.— Not proceeded with. 

| 486, T. Braprorp, Fleet-street, London, “ Mechanism for shaking, riddling, 
egg whisking, &e."—Dated Wth February, 1864 

This invention consists in the peculiar adaptation and use of a 
ball and socket joint as the centre of universal motion, from which the 
shakiny, riddling, whisking, or other motion is centced aud governed.—Not 
proceeded with, 

487. 1. C. BARRactoven, Manchester, ‘‘ Machine for boring or forming square 
or angulor-sided holes in wood, &c."—A communication,—Dated 27th 
February, 1864. 

This machine consists in attaching to an augur-stock a cutter head con- 
taining two fixed cutters, somewhat like the ordinary augur, and which has 
a rotary motion given to it by the means of a crank shaft and a pair of 
bevel wheels, in the usual manner. The cutter head has also attached to 
it a pair of reciprocating cutters, which are acted upon by a pinien on the 
lower end of a swail shaft im the centre of the augur stock, and which, in it 
turn, is acted upon by a square cam (attached to the frame of the macihine)s 
through the medium of a rack (to which is attached the camstruck) acting, 
upon a pinion on the upper cnd of the said small shaft in the centre of the 
augur-stock, 

491. P. H. Munrz, Birmingham, * Manufacture oy yellow metal sheathing.” 
— Dated 27th February, 1864. 

This invention consists in mixing with the ordinary proportions of copper 
and speiter, which form the metal commonly called Muiitz’s metal, a small 
quantity ot tin, by which an alloy is produced capable of being roiled at a 
| sed heat into sheathing for ships, and in which a considerable n of 

the metal takes place ; so that, while it is still subject to a suili egreo 
| of oxidation to keep the bottom of a vessel clean, it more 
durable than the yellow metal sheathing now in use, and which is com- 

| posed of copper and spelter only. , 

493. E. Binenam, Goswe!l street, London, ** Double-action lock for travelling 

| bags, &c.”"—Dated 2th February, 1864. 

This invention cannot be described without reference to the drawings.— 


| Not proceeded with, 
' 
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498. J. H. Perper, Bown /ary-road, St. John's Wood, “ Arranging appa- 
ratus for representing spectral and other wnages on the stage.” —Dated 
20th February, 1864. 

{ These improvements are applicable when there is a lower stage, on which 
the actors or other imaye-producing objects are situated, and the images 
are represented as on an upper stage by means of an inclined unsilvered 
glass, aided by streng light on the lower stage, and the jiavention consists 
m combining a couvex mirror, or both, with apparatus such os before 
used, by which means, the image of the actors, and other image-pro jucing 
objects, may be represented on the upper stage of larger or smaller size 
than the real actors or objects, according as one or other form of mirror is, 
for the time, used for reflecting an image or images to the inclined glass on 
the upper stage.—Not proceeded with. 

499. C. Hipsarp, Ludgate-hill, London, ‘“* Memorandum book: or diary.”— 
Dated 29th February, 1864. 

This invention consists in constructing memorandum books or diaries in 
manuver hereafter explained—that is to say, for a memorandum book for a 
week, for instance, the inventor makes use of a case or cover, folded so 
as to form a long and a short leaf ; he then inserts within this cover s' ets 
of paper, or other material to write upon, every sheet or serie. of sheets 
being gradually shorter than that or those preceding it, until the last sheet 
or series of sheets is reduced in length to about the same length a» that of 
the short leaf of the cover, He prints or otherwise marks on the longest 
sheet or series of sheets the first day of the week, the sec nd day ov the 
next longest sheet or series of shests, and so on down to the shortest. 
For a diary for the months he proceeds in a similar manner; and for 
a diary for various events—as, for instance, horse races—he substitutes 
the name of the race for the days of the week.—WNot proceeded with. 


500. W. E. Gener, Wellington-street, Strand, London, “ Hegienic and 
inodorous apparatus applicable to the cradles or cots of chidren, &c.’— 
A communication.—Dated 29th February, 1864. 

This cradle or cot may be of any form, and at one of its sides will be 
made an opening intended to receive a drawer. On this cot will be placed a 
spring mattress, in the centre of which an opening will be formed, corre- 
spouding with the above-meutioned drawer which enters beneath the said 
mattress ; corresponding with this drawer is a funnel-shaped basin pro- 
vided at its lower end with a valve intended to intercept the air and the 
gases produced by the fava! matters which fali into the drawer. On the 
spring mattress is placed a wooilen one, having in its centre an opening 
similar to that of the spring mattress, On this woollen mattress is a linen 
shect pierced like the mattresses ; Lastly, in this orifice is placed » cushion 
of round and convex form, made of caoutchoue or gutta-percha, and having 
atube of the same material intended to inflate it with air, About two 
inches from the circumference of the opening of the cushion is glued a 
band of caoutchouc or gutta-percha, furnished with buttons and burton 
holes, and so shaped that the child being laid on the cushion, this band 
folded over its thighs and buttocks, envelopes it in the same manner as if it 
wore bathing drawers. This caoutchouc or gutta-percha band rises only 
half way up the child’s belly, and covers only half the width of its buttocks, 
The result of this combination is tha', when the child evacuates, the urine 
aud the focal matter fall into the basin, and by their weight opea the valve 
at the bottom, which, having allowed tiem to fall into the drawer beneath, 
shuts immediately.—Not proceeded with. 








A Nove. Exroxt.—The steamer Ladoga, now lading at Hull for 
St. Petersburg, has taken on board an entire omnibus, resem- 
| bling in construction a railway carriage, and intended, it is said, to 
| traverse the streets of the capital, or some other large town in 
Russia, and to run on a tramway, similar to the plan attempted in 
Loudon, some time back. The c:rriage was manufactured in 
London, and is elegantly fitted up. 


Tae Caan Captes anp Ancuors Bu.—The Chainmakers’ 
Circular, after quoting from the report of the General Shipowners’ 
Society, on the subject of the Chain Cables, &c., Bill, ackuowledging 
the obligations of the shipping trade to Mr. Laird, goes ou to say :— 
‘Mr. Laird well deserves the compliment which has been paid him 
by the General Shipowners’ Society, for when the advocates of 
compulsory testing were struggling against the sluggishness and 
supineness of the Board of Trade, Mr. Laird threw into the scale in 
their favour the weight of his name and authority. ‘l'here are other 
gentlemen, too, besides Mr, Laird, to whom the chain-makers and 
the public owe many thanks for their energy and devotion in the 
agitation for the establishment of a compulsory proof. Foremost 
among these we may mention Mr. Johu Trotman, the inventor 
of the patent anchor. The wreck of the Royal Charter 
proved to Mr. Trotman the great interest the country had 
in abolishing the sale of inferior cables. He wrote to news- 
| papers, discussed the question with practical men, and cor- 
| responded with the operative chain-makers, who several months 
| previous to the wreck of the Royal Charter had issued a 
circular describing the inferior character of much of the chain that 
| was manufactured, signed on their bebalf by Mr. Charles Blake, 
and which appeared in the Times, Mr. ‘I'rotman then attempted to 
| enlighten the Board of ‘rade upon the subject, but was repelled 
with truo official coldness. Nothing daunted, he brought the 
question before independent members of the House of Commons, 
and amongst others before that gallaut sailor Sir James DL. Elphin- 
stone. Sir James Elphinstone, from his experience and practical 
knowledge, saw the importance of the question which Mr. ‘trotman 
was agitating, and at ouce sel to work to bring it before Parliament, 
Through Sir James's exertions a committee of the House was ap- 
pointed, and upon the report of that committee, and the evideuce 
adduced before it, all future agitation was based. ‘I'he result was, 
that in spite of the strenuous opposition of the Government, public 
| opinion proved victorious, and the Board of ‘Trade was reluctantly 
| compelled to aquiesce in the proposal which, a few years previous, 
it had derided. Vice-Admiral the Earl of Hardwicke introduced 
the measure into the House of Lords, and to that nobleman also 
our thanks are due,” 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 

Prevmmary Merrinc or Ironmasters YESTERDAY IN Bir- 
MINGHAM: Prices Unaltered: Determination of Masters not to 
Yield in the Colliers’ Strike: The Leeds Strike Discrvssed; The 
French Tariff Reduced: Proposed Tariff with Austria—Youre 
IRONMASTERS ON Present Prospects AND Future Conpritrion 
or THE Iron Trane: Interesting Document—INTIMIDATIONS BY 
Coutuiers AND ParttaL Rior; Terms of Imprisonment—Hann- 
wane TRADE: Quiet Condition: Lecalitics Specified —MINING FoR 
Coa in New Districts: Remarks upon Probuble Sites. 


Yesteavay the Preliminary Meeting of the iron trade was held in 
Birmingham. There had been some little expectation in certain 
quarters that a risu would be declared in finished iron, to bring the 

rices and the wages somewhat nearer to the customary proportion ; 
oes it was resolved to maintain current rates in the ensuing quarter. 
The leading topic was the prevailing strike of miners, and the in- 
convenience and loss that have thereby resulted. ‘Ten thousand of 
the colliers, who are now at work under notice, will come out on 
Saturday night; and there is reason to conclude that they will 
remain out certainly a week, but many remain at work without 
having given notice. ‘The supplies from distant collieries are being 
interfered with, and the miners who are out are receiving help from 
certain of the ironworkers. The Westbromwich millmen have voted 
them £30 a week. But the masters expressed a very decided de- 
termination not to give way upon the 6d. in dispute, whatever 
might be the cousequences. ‘The success of te Leeds masters with 
their ironworkers was alluded to, and the manifesto which has been 
issued by the president of the Gateshead Union noticed. That 
manifesto, and the balance--heet atiached to it, show that nearly 
£16,000 was contributed by the men in other districts during the 
five months of the strike; that 20 mex had been sent from Leeds; 
and that, while the best ironworkers have signed the declaration, 
the common ironworkers lately in the employ of Messrs. Witham 
and Kitson are still out, and have been requested not to sign the 
document. The result of this movement, there was reason to 
conclude, would make it less difficult to bring about a natural 
adjustment betwcen prices and wages in the mills and forges, when 
the necessary steps can be no longer delayed, 

The trade is not in an active condition. Nevertheless orders have 
had to be refused, when a limited period was specified for the execu- 
tion of the orders, ‘The foreign trade is keeping up, and it will be 
improved by the reduced tariff to France, which will come into 
operation on the Ist of October. After that date cast iron, which is 
subject at present toan import duty of 2f. 50c, the 100 kilogrammes, 
will pay, on Saturday next, 2f. Bariron, which pays at present 7[., 
will pay 6f. after the Ist of October. ‘Tin sheets will be reduced 
from 16f. to 121.; copper, from 15f. to LOf. Unwrought lead may be 
imported free of duty, and the duty on rolled lead will be reduced 
from 5f. to 3f. ; zine (rolled), from 6f. to 4f. Steam engines, which 
now pay 10f., 15f., and 20f., to bo reduced to 6f., L0f, and 12f. ‘he 
duty on all wrought metal is reduced in proportion to the reduction 
on unwrought metal, Anchors, cables, and iron chains, which uow 
pay LOE, the 100 kilogramimes, to be reduced to 8f. Cutlery, whici 
pays an ad valorem duty of 20 per ceut, is to pay 14 percent. During 
the week a gentleman charged with negociating a revised tariff with 
Austria bas been in this neighbourhood, and the Foreign Office have 
circulated a document containing the views of the Austrian Chamber 
of Commerce on the project, With two or three exceptions all the 
chambers are of opinion that? Austrian trade in iron would be more 
or less injured by competition with the Zollverein, though individual 
opinions are here aud there expressed as to the advisability of faci- 
litating the importation of the raw material. 

Elsewhere we publish, as a separate article, a document in which 
what may be termed the views of the members of the iron trade 
who are not wedded to previous modes of action, are fully expressed. 

Considering the very large number of men who are upon strike, 
the cases of violence have been remarkably few. It is, however, 
painful to observe that conduct of the most dastardly description is 
now and again perpetrated. Early on Monday morning, the bed- 
room of a man residing at Darby Hand, near Dudley, was 
considerably damaged by the explo-ion of a large can of gunpowder, 
which, with a lighted fusee attached to it, had been thrown through 
the window, and fell near to the bed in which the man, his wife, 
and child were sleeping. Happily they escaped uninjured. ‘The 
man’s offence was, that while being a jobbing carpenter, and 
accustomed to work on the bank, he had, during the strike, 
assisted to carry on a pit by working below ground. ‘The 
first popular break out of colliers occurred on Friday last, 
on the oceasion of nine colliers being brought up before the 
stipendiary magistrate at Bilston, charged with intimidation of a 
somewhat less serious character than that above quoted. ‘lhe men, 
who were unable to be in the court during the trial, showed some- 
thing like an attempt to rescue the prisoners, but were repulsed by 
the police, who were then assaulted. ‘en men were arrested, and 
the stipendiary next day fined seven of them £20 each, or to go to 
gaol for two months, the eight were fined £10, or one month’s im- 
prisonment, and the other two men were ordered to find sureties to 
keep the peace. Other men have since been imprisoned for 
intimidation, and summonses have since been issued against more 
It isthe opinion of many masters that, but for intimidation, the 
strike would soon be over. 

‘The good intentions of the people in Birmingham to mediate in 
the dispute between the colliers and their employers have, as there 
was every reason to fear they would, proved abortive. The 
colliers, through their representatives, decline the reference, as the 
question is ove which they alone are capable of settiing for them- 
selves. They at the same time acknowledge the good feeling ex- 
hibited at the Birmingham meeting. ‘The reply of the masters, 
through Mr. W. Matthews, is much to the same effect, but it is 
accompanied by reasous to adhere to the present scale of prices. 











| 








ing in their orders. Relative to specific branches we have to report 
that in Birminghamfthe tin-plate workers report business mode- 
rately active, and the edge-tool trade is brisk. Some of the rolling 
mills ars partially stopped from the insufficiency of the coal supply. 
in tho district the japanners report business inactive ; the hollow- 
ware branch is quieter, and the lockmakers are not so full of orders 
as they were a month ago. At Wednesbury there is not so much 
being done in the tube works, and the axle branch is not fully 
engaged. At Walsall the lamp and chandelier makers are doing but 
a moderate trade. 

In connection with the meeting of the British Association, we 
may here mention that, during a geological excursion on Saturday 
week, the Radstock portion of the Somersetshire coa!field was 
examined. ‘his patch of the carboniferous series is of considerable 
interest, as it affords an example of the great unconformability 
which may, and no doubt does, frequently exist between the coal 
measures and the younger rocks by which they are covered. In 
this case the coal beds are, in many cases, overlaid by new red sand- 
stone, lias, and oolite; and yet the coal is obtained at no great depth 
below the surface. To those interested in the extension of the 
South Staffordshire coalfield this is a fact of great importance, as it 
affords good grounds for the supposition that the Permian and red 
sandstone rocks which surround the district repose unconformably 
upon the coal measures; and hence that, by penetrating the red 
rocks, coal may be expected where, from surface indications, it 
would never be thought to occur. Thus the theory that, eventu- 
ally, the immense tract of country between Wolverhampton and 


| Wellington on the one side, and between Westbromwich and 


Nuneaton on the other, will form a busy coal-producing district, 
would appear to be based upon sound data, In connection with 
this practical question it may be stated that already one spirited 
capitalist is about to sink a shaft through the red rocks between 
Hales Owen and Harborne, on the assumption that the coal will be 
obtained at no great depth. The physical features of the Radstock 
portion of the Somersetshire cvalfield are deserving careful attention 
by South Staffordshire land proprietors, especially as, owing to the 
introduction of improved mining appliances and winding machi- 
nery, mines can now be economically worked at much greater 
deptks than was the case a few years ago. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board: Testing Chain Cables 
(Appointment of Iaspector)—Steen rrom Swepen—'iue Norru- 
astern District; Strikes, Gas, §c.—Tue Yorkserre TRonwonrks: 
State of Trade in South Yorkshire—Luevs Bayxing Company: 
Suspension of Works-— Tne Eurorean Centran Rarway — 
LANCASHIRE AND YorKSHIRE AND Great Eastern Rattway Com- 
PANIES—STATE OF Traps IN Dersysutre—Scorrisn Topics: Dundee 
Jlarbour—Suaw's Waterworks ; Ships and Shipbuilding. 

We commence with Liverpool. At the last sitting of the Mersey 

Docks and Harbour Board, the marine committee submitted a plan 

for having a measured mile marked out in the Crosby Channel by 

means of posts on the shore. ‘The cost would be £400. Mr. Boult 
said the committee did not like to recommend the expenditure of so 
large a sum for this purpose without the concurrence of the board. 

Mr. Smith moved that the mile be measured, and thought the 

amount paltry in comparison with the object to be attained. Mr. 

Bold seconded the motion, but thought the estimated cost unneces- 

sarily large. Mr. Lyster said that they could not be erected large 

enough and firm enough for less. Mr. Laird supported the motion, 
and thought it would be a great satisfaction to steamship builders 
and owners to have it carried out. The motion was adopted. Mr. 

Gailoway, C.E., ot London, and for some time one of the inspecting 

engineers under the Board of Trade, has been appointed by the Right 

lion. ‘I. Milner Gibson, as inspecting engineer under the Act for the 
compulsory proving of chain cables and anchors, introduced into 

Parliament by Mr. Laird, M.P., and which received the royal 

assent in July. Mr. Galloway has been at Birkenhead and Liverpool 

during the past week, and has examined the machines erected by 
the Mersey Docks and Harbour Board. ‘The machinery of the chain 
testing works at Birkenhead is considered the most perfect of the 

kind in the country. . 

A small screw steamer, the Hogbo, has just made her first voyage 
to Hull from Gefle with steel. A company has been formed in 
Sweden for exporting steel to England, which is likely to form an 
important article of trade between the two countries. The steel is 
brought here in large blocks chiefly, and then forwarded to Sheittield 
to be wrought up as required. 

Rather serious strikes have taken place at the Tudhoe works, 
and also at Messrs. Bolckow and Vaughan’s. As the matters in 
dispute seem, however, to be of a purely local character, it is scarcely 
worth while to »otice them in detail. The ‘tyne Commissioners’ 
dredger, Nv. 4, which is working at the bar, has come upon the wreck 
of a wherry laden with limestone. Six of the commissioners’ men, 
accompsnied by Mr. Holt, the diver, went to the place for the purpose 
of blasting the wreck. In this they were pretty successful, recovering 
a considerable part of the timber. 240 1b. of powder were used in 
the blast. It is the intention of the Newcastle and Gateshead Gas 
Company to extend their pipes from Gateshead westward. They 
propose, we believe, to light the villages of Dunston, Swalwell, and 





| Whickham as they at present light Elswick, Scotswood, and the 


The letter of Lord Lyttleton states that while he acknowledges his | 


ignorance of the real merits of the case, he would consent to act as 
mediator, if, by so doing, he could obviate the calamities to 
which a continuance of the strike must lead, Thus the matter 
stands, As the two principal parties in the «parrel have 
declined mediation, the interference of Birmingham is at an end, but 
the well meant interposition of the consumers of that town was 
perfectly justifiable, in spite of its abortiveness, Mr. Matthews, in 
his letter, says that “ the great bulk of the coal raised iu the district 
under strike is consumed in the ironworks, and the coal consumed 
in Birmingham and elsewhere is too unimportant to influence in 
any material degree the rate of colliers’ wages. Where one collier 
is employed in raising coal for this trade, ten probably are employed 
in the supply of coal to the ironworks, and the recent depression in 
the price of iron—particularly in that of pig iron, in the manufacture 
of which coal is so largely consumed—has made a reduction in the 
colliers’ wages one of vital and inevitable necessity. In other iron- 
making districts, and in the northern portions of South Staffordshire, 
this reduction has beeu cheerfully submitted to. It is by the thick- 
coal colliers of the Dudley district only that this necessary measure 
is resisted. Under the severe competition in which South Stafford- 
shire has to contend with, newly-opened and cheaper iron-making 
localities, to continue to pay the high rate of colliers’ wages would 
be simply ruinous, and, in fact, in etrict justice and following 
former precedents, the reduction should be carried further than that 
proposed, Under these circumstances the masters have, so long as 
the strike continues, no alternative but to procure supplies of coal 
elsewhere, or to close their works, which they have done.” 

The general hardware trades of this district are in a quiet con- 
dition, The autumn demand for the home trade is not at present 
animated, the orders coming in being small in number, and of little 
worth, Were it not for the tolerably numerous supply of orders for 


the export market generally, manufacturers would havo either to 
work short time, or commence making for stock, The high price 
of money, in a great measure, tends to check home consumers send- 


villages on the north side of the Tyne. 

We believe we stated recently that the complement of hands re- 
quired at the Bowling ironworks was quite complete, and that the 
works were in full operation. ‘The same result has followed at the 
Lowmoor works, and at the Farnley works the required number of 
hands is all but complete—a large number having signed the decla- 
ration during the present week. At Lowmoor no fewer than thirty- 
three puddling furnaces are in active operation day and night. 
Indeed the applications to sign the declaration are so numerous that 
the company cannot comply with them to the extent they would 
desire. The places of many have been filled up by workmen from 
other parts of the country. The applications of a few have been 
rejected because of the prominent position they occupied in connection 
with the unionists. It is said that from these causes at least a hundred 
are left without employment at Lowmoor. 

In South Yorkshire business generally continues good, ali the col- 
liers being well supplied with orders for steam coals, while the 
demand for Barnsley “ softs” is not quite so active. The trade by 
water is improving, while the business by the Great Northern is fully 
equal to what it bas been during the last two months. The large 
business doing in Silkstones for the London market since the pits 
have resumed work is maintained, and orders exceed the means of 
supply. ‘he Shetlield market is just now engaging the attention of 
masters, and two or three depots have been opened there for the sale 
of coal from the Barnsley bed. ‘The strike at the Oaks and High 
Rovd Collieries continues. The adoption of the coal-cutting machine 
appears likely to be very extensively carried out in the South } ork- 
shire districts, and amongst other makers Messrs Pigott and Farrar, 
ot Barnsley, have several orders for them on hand. 

One consequence of the stoppage of the Leeds Banking Company 
and the absconding of Mr. J. W. Marsden, is the suspension for a 
second time of the iron mining at Castle Howard and Kirkham near 
Malton. After standing idle for two or three years the works were 
recently leased by Mr. Marsden, and have been vigorously worked 
for a few weeks, one new shaft having been sunk to the extent of 
1u0it. Extensive new works were in contemplation, including a 
bridge over the Derwent. The hands were all knocked off work on 
Friday, and at present all lies at a standstill. ; 

We read in the .anchester Guardian :—* There are at present in 
Switzerland three gentlemen representing the board of directors of 
the European Central Railway Company, namely, Mr. Cave, sheriff 
of London and Midclesex; Mr. Walford, a director of the Financial 
Corporation; and Mr. J. W. Maclure, of Manchester. They went 
out to inaugurate the commencement of the works. The o'ject of 








the line, as is known, is to connect the lines running from Ostend 
and Rotterdam to Basle, with the Lombardian and Italian systems 
thereby shortening the overland route to India by about 400 miles 
or sixty hours, and making England independent of France, by 
affording a rail route through Belgium and Switzerland—neutral 
countries in the event of a European war. ‘The line to be 
made will leave the Lombardo Venetian Railway at Como, and 
run by Chiasso, Lugano, and Bellinzona to Biasca. Thence it 
will take either the pass of the St. Gothard or the Luckmanier 
Pass, according to the decision of the Swiss Federal Go- 
vernment. A letter from a member of the deputation, dated 
the 18th inst., statesthat, on the previous day, the deputation 
with the local representatives of the company, Signor Cattaneo, and 
others, visited the works at Lugano, where they were received ‘with 
salvoes of artillery. The united bands of the canton of Ticino 
played in front of the hotel where the deputation stayed, and the 
mayor, with the leading inhabitants, paid them complimentary 
visits, prior to their interyiew with the Government of the canton. 
It was hoped that, very shortly, about ten miles of the line would 
be open for traffic. On the 20th instant the deputation were to 
meet the Federal Government at Berne, where they expected to 
learn what the Government subvention would be. The line from 
Como to Biasca is estimated to cost about a million and a half 
of which about £750,000 is already issued, and held by 
talists.” cs 

It is understood that an arrangement has been entered into 
between the respective boards of the Great Eastern and the Lanca- 
shire and Yorkshire Railway Companies. The arrangement can 
however, be nothing more than provisional at present. ‘The object 
of the Great Eastern is, we presume, to secure the support of the 
Lancashire and Yorkshire in connection with its proposed line to the 
South Yorkshire coal tield, in which it has been hitherto foiled by the 
Great Northern. , 

In the Derbyshire district the coal and iron trades remain in a 
satisfactory state. The various works through ut the district are in 
full activity, and in some cases are even short 9f men. At Staveley 
the new company have been visiting and inspe:ting their possessions 
with the greatest satisfaction. It is stated that the company has 
bought out Sir Joseph Paxton from the Balbro’ estate, by the pay- 
ment of £40,000. The transfer of the Hasland-lane colliery is not 
yet complete, though verbally settled. It is understood that a large 
iron-smeitIng works in the neighbourhood of Dronfield is about to be 
transferred to a limited liability company. 

We turn to Scotland. The Dundee harbour trustees have been 
debating th advisability of going to Parliament in the ensuing session 
for a new Act, giving the trustees enlarged borrowing powers and 
sonctioning certain additions to the harbour. It was urged that 
it would be better to delay the application until the results could be 
seen of the completion of Camperdown dock. It was ultimately 
resolved to delay the proposed application. ‘The shareholJers in the 
Shaw’s Water Company have accepted the offered £170,000 made by 
the water and police trustees of the town of Greenock for the pur- 
chase of the entire works. Messrs. Thomas Wingate and Co. have 
launched an iron paddle river steamer, named the Largs, for the 
Wemyss Bay Railway Company. ‘The vessel is to be titted up in a 
superior manner for the comfort and accommodation of passengers, 
and is to ply in connection with the Wemyss Bay Railway Company. 
Her dimensions are—-Length of keel and foreake, 160ft * breadth of 
beam, 10ft.; ditto over paddle boxes, 3étt.; depth of hold, 8it.; 
gross tonnage, 286 tons; register, 200 tons i.0o.M. She is to be 
titted with a pair of fore and aft diagonal engines of about 
10U-horse power, with feathering wheels, and she will carry two 
vertical cyindrical boilers, and two funne!s built under the superin- 
tendence of Captain Reid. ‘There is at present on the stocks, ina 
forward state, in Messrs. Wingate’s yard, a screw steamer of 515 tons 
and 90-horse power, for Messrs. Seligman and Co., Glasgow, intended 
for the continental trade. There are aiso laid down two paddle- 
steamers for the West Indies, of 930 and 715 tons, with 250 and 200- 
horse power respectively. An iron screw slip of 1,000 tons, built and 
engined by W. Simons and Co., bas been launched from the London 
Works, Kenfrew. ‘Ts tine vessel is titted with a pair of geared 
engines of “00-horse power, and is intended for the mail service. 
She is named Principe Amedeo, is fitted up with most elegant 
cabin accommodatien for 100 passengers, bas steam windlass 
steam cranes, and every recent improvement. ‘ihe Mary Bower, 
paddle steamer—built by Mcssrs. Simons and Co., of Glasgow, 
in June, for a Liverpool firm—has been Jost in entering Charieston. 
It is stated that she bad struck on a wreck off Lundy Island, on the 
31st August, and stove in several of her plates. She filled and sank 
almost instantly, and the crew and passengers had barely time 
enough to escape in the boats. Fortunately, however, they all 
managed to get clear, and reached Charleston in safety. The Mary 
Bowers was a steamer of 220 tons register, and had engines of 200- 
horse power. She sailed from the Clyde on the 28th June, under 
command of Captain Noakes, with a crew of thirty-one men, aud 
arrived at Bermuda on the 14th July. She has since made two 
successful trips into Wilmington, and was on her third when thus 
lost. 
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Glasgow, 28th September, is64. 

The Pig Iron Miurket during these few days has been very depressed, and 
the price has fallen from 59s. to 57s. 6d. cash. The tone of the market is 
not very strong at the moment, bat lower prices must be greatly checked 
by the state of the coliers, both bere and in Staffordshire. 

“Exports last week were 10,750 tons against 10,130 tons, in the correspond- 
ing week of last year. 
SHAW AND THOMPSON. 


JavaA.—The unfortunate iron floating dock, built originally at 
Glasgow, and which, as perhaps our readers may remember, suvk 
upon the occasion of its being used for the first time, has at last been 
abandoned, and is now a total loss. The most persevering efforts 
have been incessantly made to raise it ever since the accident, but 
without success. The last cxpedient tried was to pump the water 
out of it, whilst still under water, by means of the centrifugal 
pumps which are attached to it, which were put in motion by an 
endless chain working on two pitch wheels, one of which was keyed 
to the gearing of the pumps below, and the othe: one to the paddle 
shaft of a small steamer moored above. This, which was partially 
successful, has at length been put an end to by the giving way of 
the pumps; the dock is therefore a total loss. During the last 
efforts made in this manner one of the small steamers employed 
capsized, znd sunk in the dock, thus, of course, adding to the 
vexation and loss already experienced. We un-Jlerstand a subscrip- 
tion has been set on foot, and a considerable sum of money collected, 
among the English and Dutch engineers of the island of Java, for 
the widow of the late William Templeton. 
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QUICKSILVER MINES OF NEW ALMADEN. 


Tue New Almaden quicksilver mines are situated on a range of 
hills subordinate to the main coast range, the highest point of which 
at the place is 1,200ft. to 1,500ft. above the valley of San Jose. 
South-west of the range which contains the quicksilver mines, the 
coast range attains a considerable elevation, Mount Bache, its highest 
point, being over 3,800ft. in height. 3 

New Almaden is approached by the railroad running from San 
Francisco to San José, a distance of forty-five miles. In the course 
of it there is a rise of 100ft , San José being of this elevation above 
the ocean. From San José to New Alinaden the distance is thirteen 
miles, with a gradual rise of 150ft. or perhaps 2U0ft. 

The rocks forming tie subordinate range, in which the quick- 
silver occurs, are chiefly magnesian schists, sometimes calcareous 
and rarely argillaceous. As a group they may be distiaguished as 
steatitic, often passing into well characterised serpentine. Their 
geological age is not very definitely ascertained ; but they are 
believed by the officers of the State Geological Survey to be not 
older than cretaceous. But few fragments of fossils, and these 
very obscure, have yet been found in these metamorphic rocks. 
At a point just above the dumps, behind the reduction works at 
the hacienda, or village, there is an exposure, in which may 
be clearly seen, in projecting lines, the waving edges of con- 
torted beds of steatite and serpentine, intersperse with ochery 
or ferruginous layers, more easily decomposed ; and the partial 
removal of the latter has left the steatic beds very prominent. 

The mine is open at various points upon this subordinate range 
over a distance of four or five miles, in a north-east direction. ‘The 
principal and the earliest workings of the mine were in a right line, 
but lite more than a mile distant from the hacienda. The work- 
ings are approached, however, by a well-graded wagon road, skirt~ 
ing the edges of the hills, which is two miles and three-eighths in 
length. 

it appears partly from tradition, and partly from the memory of 
persons now living, that the existeuce of cinnabar upon the hill 
was know for a long time prior to the discovery that it po-sessed 
any ecovomic value. In fact upon the very loftiest summit of this 
subordinate range, cinnabar came to the surface, and could be 
obtained by a slight excavation or even by breaking the rocks lying 
upop the surface. In looking about for physical evidences, such as 
would aid the eyes of an experienced observer in detecting here the 
probable presence of valuable metallic deposits, one observes on the 
summit of the hill, at various points along the line of its axis for 
two or three miles, and also beyond, towards the place called Bull 
Run, occasional Joose boulders of drusy quartz, with more or less 
well characterised geodes and combs, accompanying which is an 
ochraceous or ferruginows deposit, such as frequently forms the out- 
crop of metallic veins. There is, however, no such thing as a well 
characterised vein, the quartz and its associated metals occurring 
rather in isolated masses or bunches segregated out of the general 
mass of the metamorphic rocks, and connected with each other, if at 
all, somewhat obscurely by thread veins of the same mineral. 

‘The main eutrance to the mine at present is by a level about 
800ft. long, and larze enough to accommodate a full-sized railroad 
and cars. This level enters the hill about 300/t. from its summit, 
and is driven into a large chamber, formed by the removal of a great 
mass of cinnabar, leaving ample space for the hoisting and venti- 
lating apparatus employed in working the mine. 

At this point a vertical shaft descends to an additional depth of 
nearly 300It., over which is placed a steam “ whim,” with friction 
gearing and wire rope, worked by a steam engine, and by means of 
which all the ore from the various workings of the mine is conveni- 
ently discharged from the cars, which convey it out of the level to 
the dressing floors. 

The first thing which strikes the observer on entering the mine is the 
liberal scale of its exploration. Everything indicates a liberal and 
judicious use of capital in the development of a property which 
upon any other principle of exploration would probably have been 
unremunerative. We notealso the absence of the usual galleries or 
levels, cut at regular distances of ten fathoms, common in the ex- 
ploration, for example, of copper mines, and of other metallic 
deposits in which the ore is confined to well characterised veins. 

jn order to reach the Jower workings of the mine, the observer 
may employ the bucket as a means of descent, or he may, in a more 
satisfactury manner, descend by a series of Jadders aud steps, not in 
the shaft, but placed in various large and irregular openings, dip- 
ping for the most part in the direction of the magnetic north, and at 
an angle of 30 deg. to 35 deg. ‘These cavities have been produced 
by the miner in extracting the metal, and are often of vast propor- 
tious; one of them measures 150/ft. in length, 70ft. in breadth, and 
40ft. in height—others are cf smaller dimensions ; and they commu- 
nicate with each other sometimes by narrow passages, and at others 
by arched galleries cut through the unproductive serpentine. 

Some portions of the mine are heavily timbered to sustain the 
roof from crushing, while iv other places arches or columus are left 
in the rock for the same purpose. 

The principal miuerals associated with the cinnabar are quartz 
and calcareous spar, which usually occur together in sheets or 
strings, and in a majority of cases penetrate or subdivide the masses 
of cinnabar. Sometimes narrow threads of these minerals, accom- 
panied by a minute colouration of ciunabar, serve as the only guide 
to the miner in re-discovering the metal when it bas been lost in a 
former working. 

Veins or plates of white massive magnesian rock and sheets of 
yellow ochre also accompany the metal, Iron pyrites are rarely 
found, and no mispickel was detected in any portion of the mine; 
running mercury is also rarely, almost never, seen. 

The cinnabar occurs chiefly in two forms, a massive and a sub- 
crystalline. ‘The first is fine granular, or pulverulent, soft, and 





easily reduced to the condition of vermillion; the other is hard, 


more distinctly crystalline, compact, and diflicult to break; but in 
neither of these forms does it show any tendency to develope well- 
formed crystals. It is occasionally seen veining the substance of 
greenish white or brown compact steatite or serpentine, 

The ores are extracted by contract, the mivers receiving a price 
dependent upon the greater or less facility with which the ore can 
be broken. By far the larger portion of the workpeople in the 
mines are Mexicans, who are found to be more adventurous than 
Cornishmen, and willing oftentimes to undertake jobs which the 
latter have abandoned. The price paid for the harder ores in the 
poorer portions of the mine is from three dols. to tive dols. per 
cargo of 300 1b. This weight is obtained after the ore is brought 
to the surface and freed by hand-breaking from the superfluous or 
unproductive rock; by this arrangement the company is secured 
from paying for anything but productive mineral. All the small 
stuff and dirt formed by the working of the “ labours,” are also sent 
to the surface to form the adobes used in charging the furnaces. 


It has often happened in the history of this mine, during the past 
fifteen years, that the mine, for a time, has appeared to be com- 
pletely exhausted of ore. Such a condition of things has, however, 
always proved to be but temporary, and may always be avoided by 
well directed avd energetic exploration. Upon projecting, by a 
careful survey, irregular and apparently disconnected chambers of 
the mine in its former workings in a section, there is easily seen to 
be a general conformity in the line of direction aud mode of occur- 
reuce of the productive ore masses. These are found to dip in a 
direction towards the north, in a plain parallel, for the most part, to 
the pitch of the hill, but at a somewhat higher angle. An intelligent 
comprehension of this general mode of structure has always served 
hitherto in guiding the mining superintendent in the discovery of 
new deposits of ore. 

Since the settlement of the famous lawsuit, which bas so long held 
this company in a condition of doubt, the new parties, into whose 
hands the property has now passed, have commenced a series of 
energetic and well-directed explorations at various points upon the 
hill, with a view to the discovery of additional deposits of ore. At 
one of these new openings, distant at least 50U{t. from t! o limit of 
the old workings, and not more than 200it, from the sum,.jit of the 





hill, a deposit of the richest description of the softer kind of cinnabar 
has been discovere:l, which, so far as hitherto explored, has a line:.r 
extent of at least 70ft. or 80ft., and in point of richness has never 
been surpassed by any similar discovery in the past history of the 
mine. A charge of 101,000 lb., of which 70,000 Ib. were composed 
of this rich ore, 31,000 Ib. of “granza,” or ordinary «re, and 
48,000 lb. of adobes, worth 4 per cent., making a total charge of 
105,800 Ib. yielded on the day of our visit 460 flasks of mercury 
at 764 1b. to the flask. This yield is almost without parallel in 
the history of the mine. The only preparation which the ores 
undergo, preparatory to reduction, consists of hand-breaking, or 
“cobbing,” for the removal of the unproductive rock. 

The small ores and dirt hoisted irom the mine are made into 
“ adobes,” or sun-dried bricks, sufficient clay for the purpose being 
associated with the ore. The object of these “adobes” is to build 
up the mouths of the furnaces to sustain the load of richer ores, 
No flux is employed, there being sufficient lime associated with 
the ores to aid the decomposition of the sulphurets. 

The furnaces are built entirely of brick, in dimensions capable of 
holding from 60,000 Ib. to 110,000 1b., according to the character 
of the ores employed. The chambers are fired from a lateral fur- 
nace, fed with wood, and separated from the ore by a wall pierced 
with numerous open:nes by the omission of bricks for that purpose. 

Connected with the furnace isa series of lofty and capaciouschambers, 
also of masonry, through which the whole product of combustiom 
is compelled to pass alternately above and below, from chamber to 
chamber, until ail the available mercury is condensed. The draft 
from these furnaces is carried, by inclined stacks, up to the top of a 
lofty hill, several hundred feet distant; and here the sulphurous 
acid, and other effete products of the furnace, are discharged. For- 
merly, no precautions were taken to prevent the escape of mercury 
through the foundations of the furnace to the earth beneath; now, 
the furnaces stand upon double arches of brickwork, and plates of 
iron are built into the foundations, so as to cut off entirely all 
descending particles of the metal, and turn them inward. To be 
convinced of the importance of this precaution it is sufficient to 
watch the operation of the furnace for a few moments, when an 
intermittent stream may be seen to flow into a reservoir provided for 
it, and which, by the former process, was completely lost in the 
earth, 

On taking up the foundations of some of the old furnaces within 
the last two years, the metal was found to have penetrated, or rather 
permeated, completely through the foundation and clay of the sub- 
structure down to the bed rock beneath, a depth of not less than 
2oft. or 30ft. Over 2,000 flasks of mercury were thus recovered in 
a single year from the foundations of the two furnaces. This loss is 
entirely avoided by the improved construction which has been 
adopted. 

The whole process of reduction is extremely simple, the time 
occupied from one charge to another being usually about seven days. 
The metal begins to run in from four to six hours after the fires are 
lighted, and in about sixty hours the process is completed. The 
metal is conducted through various condensing chambers by means 
of pipes of iron, to a “crane neck,” which discharges into capacious 
kettles. It undergoes no further preparation for market, being quite 
clean from all dross. 

Deducting two and a-half years, during which the mines were in 
a state of inactivity, pending the decision of the law-suit, the average 
monthly product for twelve and a-half years has been not far from 
2,500 flasks, of 76})b. each, of mercury. ‘ihe selling price in San 
Francisco is at present, and } as been for some time past, seventy- 
five cents per pound, while in London and New York it bas ranged 
from forty to fifty cents per pound.—American Journal of Science and 
Art. 








THE PATENT LAWS. 

Ar the recent meeting of the fourth department of the Social 
Science Association, Mr. Edwin Chadwick, O.B., President, a 
discussion took place on the question, ‘Is the granting of patents 
for inventions conducive to the interests of trade ?” 

Mr. Edgar briefly stated the question for discussion, and referred 
to the length of time which the commission on the patent laws had 
taken before issuing their report, as showing that the commissioners 
had had very great difficulty in making up their minds on the 
subject ; and he had heard it rumoured that the report, when it was 
issued, would only go a very short way, and would not prove very 
satisfactory. 

Mr. ‘Thomas Webster, barrister-at-law, stated the views of Mr. W. 
Hawes against the patent laws, as these had been given before the 
Society of Arts, end replied at some length to these views. He 
held that it was for the interests of trade that the cost of production 
should be diminished, labour saved, new markets discovered, and 
prices cheapened ; and he held that the patent laws, by encouraging 
new inventions, produced these effects, and so benefitted trade. Mr. 
Webster maintained that the objection made to patents on the 
ground that they were contrary to the principle of free trade was a 
fallacy, because the object of a patent was to create a trade, and so 
soon as @ trade was created by means of a patent it became free. 
He denied that patents were an obstruction to trade, and he asked 
for an instance in which patents had obstructed improvements in 
trade. Only about 10 per cent, of the patents granted survived 
during the whole period, and 90 per cent. became void at the end of 
seven years. If it so happened that there were cases of obstruction 
to trade, that could be remedied by compulsory licences; and he 
was happy to say that he believed the royal commissioners 
would be found in their report to recommend that in the 
case of the Crown there should be a compulsory licence system— 
that was to say, that if the Crown, in ships of war, required to 
make use of any patent, they should be at liberty to do so on pay- 
ment of such sum to the patentee as should be settled by arbitration. 
He thought that this was a great step; and, if there was any prac- 
tical grievance, it ought to be remedied by such a system of licenses. 
He thought the commissioners should recommend some check on 
the indiscriminate granting of licenses, as patents had been granted 
for things notoriously old without any examination. He admitted 
that the litigation arising out of patents was an enormous griev- 
ance, but the remedy for that lay first of all in the simplification of 
the proceedings in the first place; and, in the next place, what he 
believed would be found to be another recommendation of the com- 
missioners, by giving skiiled assessors to the judges in patent cases, 
who would act as a check upon counsel and judges in the extrava- 
gant notions which were frequently put forward in matters of this 
kind. He thought that by these measures any practical grievances 
arising out of the patent-laws might be remedied, and he thought it 
had never been proved that the patent-laws were really not con- 
ducive to the interests of trade. 

Mr. It. A. Macfie, of Liverpool, replied to Mr. Webster. He 
maintained that the natural and the necessary consequence of a 
patent law was to make things dearer in the couutry iv which 
patents were granted. On account of the patent system, manufac- 
turers were long in adopting improvements, and their rivals abroad 
stepped in and used the patented invention, and competed with the 
British manufacturers in their own markets, the foreign traders 
getting the profits, and the British manufacturers paying the fees. 
He contended that the patent laws were opposed to the principle of 
free trade, and maintained that, if a home manufacturer was com- 
pelled to pay 5 per cent. ad valorem for the use of a patented im- 
provement, while the foreigner paid nothing, the result was that 
the home manufacturer was placed at a disadvantage in competing 
with the foreigner. The present tendency of patents was to restrain 
the working man from publishing; his inventions, in the hope that 
he would be able some day to carry them into effect, and so the 
iaterests of trade suffered. He believed that working men had a 


deep interest in the abolition of the patent system, and that their 
condition would be greatly improved if trade was not fettered by 
the patent system ; and, in reply to the objection that some reward 
ought to be given to inventors, he urged that they should be 
rewarded by the Government, as they were benefitting the nation, 
and that they would be rewarded by entering into business, and 





reaping personally the benefits from working out their own 
inventions. 

Mr. bramwell supported the views of Mr. Webster, and sail that 
no argument had been adduced to warrant the statement that the 
patent-laws injured the interests of trade. He urged that it was 
hopeless to expect that men would devote years to bring their 
inventions into practical use unless they were secured some advan- 
tage for so doing. 

Mr. R. D. Urlin addressed thé section against the patent laws, 
maintaining that they were a barrier to the pro. ress of trade; that 
they were fruitful in litigation; and that they were opposed to the 
system of freedom of trade which had been carried into effect with 
so beneficial effects in this country. 

Mr. Fisher said the patent law required that a man should give 
the product of his brain to the public, in consideration of his getting 
the benefit of it for a certain length of time; and he thought it 
would be a great injustico to deprive any man of the property which 
he had created by his own ingenuity. 

The Chairman said he ucver sat anywhere where he had heard 
the subject better brought forward. He directed attention to the 
fact that all the improvement: in machinery had tended to raise the 
wages of labour, as the impioved machines required greater skill 
and intelligence in the workm»». 

On the motion of Mr. Webst«r, seconded by Mr. Macfie, the fol- 
lowing resolution was unani.ously adopted :—*‘ That it be 
recommended to the council to appoint a committee to consider 
what alterations may be made in tLe patent laws, or in the mode of 
remunerating meritorious inventor, so as to promote the advance- 
meut of practical science and the r lief of manufactures or trades 
from inequalities and hardships, alle;ed to arise from the present 
system in cases of competition with manufacturers carried on in 
other countries.” 


Launcu or 4 New Iron Sur.—On  onday, the 3rd inst., the 
new iron ship Varuna was launched from the yard of Mr. Charles 
Lungley, at Deptford. She is of 1,320 tons u.m. register, belonging 
to Messrs. Smith, Flemming, and Co., 18, Leadenhall-street.  fliis 
vessel has been constructed under the special survey of Messrs. 
G. H. Harrington and Co., naval architects, of 27, Leadenhall-sireet, 
and is classed Al at Lloyd’s. Her principal dimensions are as 
follows :—Length between the per} endiculars, /Uft., breadth, 54{t., 
depth, 23ft. She is destined for the Bombay trade, and is to Le titted 
with cast steel spars, steam winches, double topsails and topgaliaut 
sails, and all known and tried mprovements, so as to render her a 
successful addition to our already sup-iior class of iron vessels in the 
India trade. 

Launcu or A Torrevo Boat.—The New York Mevald of 10th 
September writes as follows:—* The first torpedo boat worthy of 
any notice which has been planned since the reb »/ion, was launched 
yesterday afternoon, at hali-past three o'viock, at Fairbaven, Conn. 
Her hull was built and modelled by Mr. 8. H. Pook, son of the 
naval constructor of that name. She is a wooden vessel 7d{t. in 
Jength, 20ft. beam, and 7ft. depth of hold. She is built in the most 
substantial manner, with heavy beams supported by hanging knees 
securely bolted and fastened. The deck is crammed about 2ti. fore 
and aft, and aboutas much ath wart ships, and this will becovered with 
athickuess of iron armour sufficiently strong to makeitshot and shell 
proof. The vessel will sit very low in the water under any circum- 
stances ; but when not actively employed she will float some 2Vin. 
above the surface ; but when approaching a vessel to destroy her, or 
engage in blowing up obstructions, only the cram of her deck will be 
above water. Tere are but three objects visible above the decks— 
viz., pilot house, smoke stack, and ventilator. These only show a 
few inches at the most. These objects are perfectly shot proof, and 
their openings are protected in the most secure manner. ‘I'he novelty 
of the affair is not seen until a visit is made below the deck, Away 
aft is placed the engine, with a cylinder of 18in. in diameter, and 
18in. stroke of piston. This engine works a screw of a size capable 
of forcing the vessel through the water at the rate of, say, twelve 
miles per hour. Next comes the boiler, which furnishes the steam 
for the main engines, as well as for the auxiliary engines, which 
work the submerging pumps, and the mechanism by which the 
torpedo arm places the torpedo beveath the ship, Everything con- 
nected with these machines is of the most simple and durable kind, 
aud not at all liable to get out of order. Forward of the boiler is the 
steering wheel, located beneath the pilot house, and then comes the 
torpedo machine. It must not be expected of us to explain in 
detail how this machine works. We will, however, give an illustra- 
tion as to how the machine operates, Let us suppose that an 
enemy’s fleet were blockading our harbour, and we were in posses- 
sion of one or more of these torpedo vessels. ‘Twelve men, including 
engineer officers, man the vessel. ‘The steam is raised, and under 
cover of night sbe steams out upon ber mission, As she advances 
towards her victim, a torpedo, varying in its charge from 60 lb. to 
200 lb. of powder, is placed in a basket-formed contrivance, which is 
secured to a long rod. The torpedo is capped, and the haniuwer 
which is to explode it is secured, and, everything being in readiness, 
the large working box is closed, and the gate at the bow of the 
vessel is raised; the water then rushes in until it is filled, The 
machine is now set in motion, and a long iron arm carries the basket 
containing the torpedo out from the vessel, aud, closing up to the 
enemy, by meansof a rod within thisarm, the torpedo is released from its 
receptacle, and is deposited in the water in just such a position as 
allows it to float up against the bottom of the vessel intended to be 
destroyed, The machinery still keeps on revolving, and the same 
motion which caused the arm to run out brings it back; the vessel 
in the meantime backs out o! the way of the vessel intended to be 
sunk, and at the moment fixed upon the hammer falls, the cap is ex- 
ploded, and the work is done. ‘The arm is drawn inside the torpedo 
craft, and the basket again charged. The torpedo is alsv a secret 
affair, yet very simple, and with all the experiments made there has 
never been a failure. It must certainly do its duty. Its « fects have 
been very carefully noted, and it can be made to act just as the 
operator desiree. ‘l'o explain how this control is obtained is not our 
purpose just at this time. It is a secret of too great value to us. 
Visitors will not be allowed on board under any circumstances what- 
ever. The advent of this craft marks a new era in naval aud sub- 
marine warfare. Ironclads are of no more value than wooden vessels 
against one of these new vessels, without guns or any appearance of 
destruction. The history of this invention is somewhat peculiar, and 
should be placed on record at this time. When the ironclad system, 
which has been so extensively in use in this country, was in its 
earliest infancy, the inventive genius of chief engineer W. W. W. 
Wood, U.S.N., Lestirred itself to produce something which would 
enable us to hold those formidable engines of destruction in check, if 
not destroy them. Much careful study, with at times extensive pri- 
vate experimenting, at last developed this torpedo machine. ‘1 he 
matter was laid before the navy department, who either flatly refused 
to have anything to do with it, or, to say the least, treated the matter 
very indifferently. At last a commission was appointed to examiue 
into the merits of the invention, and, after due deliberation, pro- 
nounced, as all do who have seen it—and they are but few—that it 
was one worthy of immediate attention, and of the greatest value. 
After all this the department hesitated in adopting the plans; but 
Mr. Wood found parties who unhesitatingly advanced the funds to 
build the vessel, &c., complete. If she proved a success the depart- 
ment could purchase her, or if she failed it could reject her. 1t will 
not be many days before she is completed, and will be sent to per- 
form important duties; but before she goes the public will have an 
opportunity to see how beautifully this little craft can do the work 
promised by her inventor. Engineer J. J. Lay, who bas been the 
assistant of Chief Engineer Wood, has had the superintendence of 
the building of the vessel, her machinery, and the torpedoes. He is 
a skilful engineer, and has experimented to some extent on this sub- 
ject, and will probably be one of the first to test the work practically. 
Our transatlantic neighbours, as well as the despondirg rebels, may 
look out for our new and destructive engine of war. We have quite 
a number of vessels on hand, which will be converted into torpedo 
crafts in a few weeks. 
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WILKINS’ BREECH-LOADING RIFLES AND 
GUN 


Tuts invention of Mr. George Wilkins, of Birmingham, relates to 
certain improvements in the construction of the breech chamber of 
fire-arms which are loaded at the breech, and in the arrangements 
and mechanism connected therewith. The breech piece or loading 
chamber of fire-arms, constructed in accordance with this invention, 
is attached to the barrel in the usual manner, a groove being formed 
on the top of the chamber, and a slide fitted therein, this slide 
having a plug fitting the bore attached to it. The slide is hinged to 
the lever or cover to the chamber. On the under side of the lever 
or cover another plug is fitted to fill up the space between the first- 
mentioned plug and the breech. At the end of the breech a spring 
is placed so as to engage a catch, which is formed on the under side 
of the extremity of the lever or cover to the chamber, when the 
action is closed, thus keeping the loading chamber perfectly gas 
tight during discharge. A coiled spring, or other spring possessing 
analogous properties, and formed either of metal or other suitable 
elastic material or materials, is fitted at the back of the rear or 
secondary plug, for the purpose of diminishing the recoil of the 
piece during discharge. 


THE ENGINEER. 








The invention is applicable not only to single and double barrelled | 


fire-arms, but also to ordnance. 
mechanism for opening and closing the breech or loading chamber 
is placed at the side of thegun. In adapting the contrivance before- 


mentioned for diminishing the recoil to heavy guns, Mr. Wilkins | 


Inu the latter case, however, the | 


employs a piston working through the breech end of the gun, a | 
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series of springs of compressed india-rubber or metal, or both com- 
bined, being placed between the piston head and the end of the gun. 
Fig. Lis a vertical longitudinal section of a breech loading gun 








constructed according to this invention. a is the breech or loading 
chamber, fixed to the end of the barrel ) ; ¢ is a lever or cover to the 
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MARTIN AND HODGSON’S IMPROVEMENTS IN STEAM ENGINE:, 
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Tuis is an invention of improvements in stean engiaes, [by 
Messrs. William Martin aud; Joseph Hodgson, of the Dacca Mills, 


Manchester, and has for its object to make all the steam admitted | 


| into the cylinder available as motive power, to dispense with re- 


sistance at the cylinder ends, and also to secure increased facility 
for expansion, thereby gaining considerable advantage over the 
ordinary steam engines. 


The manner of performing this is as follows :—They employ two | 


| pistons, each of a segmental form, working ina cylinder; these 
| pistons are on two shafts joining each other, or the one passing 


through the other, and instead of the pistons moving in a straight 
line as usual, the steam is edmitted between the two segmental 


| pistons, causing them to recede from, and approach each other, in the 


chamber a, having a plug d attached to it, as shown in section at | 


Vig. 8. ‘Lhe cover e is not hinged to the chamber, but to the slide g 
by the pind; the slide g is shown separately at Figs. 4 and 5, the 
same working in a groove on the top of the chamber, and being 
hinged thereto by a screw pin h (see the plan represented at Fig. 2); 
ce is the plug for closing the breech end, and is made of gun metal, 
or other metal, and is screwed on to the sliding piece f shown 
separately at Figs. 6 and 7; 7 isa catch or stud made solid with 
the lever or cover c,and working in a slot formed in the solid part 
of the breech, as shown at / in Fig. 2, and being acted upon by the 
spring & for the purpose of keeping the action closed during dis- 
charge. The end of the chamber a and of the plug d are also 
iuclined for the same purpose. Fig. 2 is a plan of the said described 
arrangements, the same letters referring to the same parts in the 
several figures; Fig. 3 is a side view showing the mode of open- 
ivg and closing the breech. The cartridge having been put into 
the recess formed in the chamber, is forced home by the plug e, and 
the cover being then shut down, the gun is ready for discharging. 
Fig. 9 shows another method of keeping the breech chamber closed 
during discharge. It consists of a spring s, let into the cover c, and 
acts upon the plug d by forcing it back against the end of the 
chamber. This arrangement is shown in cross section at Fig. 10, 
and in longitudinal section at Fig. 11. Fig. 12 shows the method 
of diminishing the recoil during discharge. m is a powerful coiled 
spring placed in a recess made for the purposes in the rear plug d, as 
represented in this figure. Fig. 13 is a section of a pieee of ord- 
nance or ship gun, showing the method of diminishing the recoil 
adapted to heavy guns. a isa piston working through the breech 
eud of the gun, aud being fixed thereto by the screw knob 6; ¢, ¢, 
is & series of springs of compressed india-rubber or metal, or both 
combined. 





Droguepa ano Mr. Wurrwortn.—Tbe trade of Drogheda, thanks 
to the enterprise of Mr. Whitworth, of Manchester, who has not 
forgotten his native town in his prosperity, is likely soon to be in 
& more prosperous condition. There are at present erecting near it 
a factory and numerous sheds for the manufacture of cotton, so 
extensive that nearly 100 masons are employed on them. Mr. Whit- 
worth, who is building these useful works, intends to spend about 
£60,000 in completing them and setting up the necessary machinery. 

NAVAL AND ORDNANCE.—The Admiralty have called upon Messrs. 
Rennie, the Thames Shipbuilding Company, and three other firms, 
to supply tenders for the construction of a novel armour-plated gun 
vessel, to be of the same size as the Viper, now building at Poplar. 
The novelty in this vessel does not consist in the hull, but in the 
machinery by which she is to be propelled, aud which is to be con- 
structed according to plans supplied by Mr. Ruthven. The Army 
and Navy Gazette says :—‘ The recent experiments with shells filled 
with gun cotton goto prove that, if this formidable material is to be 
used in rifled guns, the rifling must be uniform. In the trials 
alluded to the constriction in the Armstrong gun broke up the 
— while those fired from the smooth bore gun were A fos 
cessful, 





are of a circle in the cylinder, the shafts being the centre. 

The pistons are connected to a crank shaft by connecting rods 
jointed to cranks on the shafts of the pistons, and to the cranks 
on the crank shaft. The pistons are kept steam tight by suit- 
able packings, and the slide valves are constructed and worked in 
the usual manner. 

This arrangement is applicable to stationary, marine, locomotive, 
high-pressure, condensing, and compound engines. 

Fig. 1 is a front elevation of a steam engin® constructed according 


to these improvements, and Fig. 2 is a longitudinal section; a, a, are 


twocylinders, to which are attached the steam chests or valve boxes 
6, b, containing the valves c, c, which are moved to and fro by the 
eccentrics d, fixed to the crank shaft e, the links 7, shown by dotted 
lines in Fig. 1, the elbow levers g, and Jinks A, or any other con- 
venient manner. {At each end of the cylinders a,is in a lid i, provided 
with a stuffing-box j, these stuffing boxes are made with bushes j!, 
and form the journals for the axles & and /, which are either forged 
or cast with the segmental pistons m,m!,or fixed thereto; the 
pistons are kept steam tight circumferentially and endwise, by 
spring packings as shown, or in any other convenient manner ; the 
lids i, have also a bevel projecting rim fitting the piston for the 
same object, and a bevel ring x, keeps the steam from tho axles and 
stufliug-boxes; these rings are also acted upon by springs to hold 
them up to the recesses in the pistons. The axle kis shown witha 


projecting stud &!, fitting in a recess in the piston m!, to insure a | 


steady motion of the axles & and /, and on referring to Fig. 2, it will 
be seen that these axles pass through each lid of the cylinder, but by 
making one of the axles solid and ths other hollow, and passing the 
one through the other both the axles may be taken through ove lid 
of the cylinder. To exch axle is fixed a crank, and these cranks 
are connected to the cranks 0, on the crank shaft e, by the connect- 
ing rods p, shown by dotted lines in Fig. 1. In Fig. 1 the pistons 
m, m', in the right hand cylinder a, are shown near to each otber, 
or in the positions they occupy when the steam from the steam 
chest ) is passing down the passage r into the space between them ; 


at this time the exhaust port s is partly open, to convey the exhaust | 


steam through the e ¢and valve c to the condenser or to the | , “ ss , 
6 — | homogeneous, its volume is again reduced by one-half. The third 


blow-off pipe. The pistons in the left hand cylinder are at about 
half stroke when the pistons arrive at the end of their strokes, as 
shown by dotted lines in both cylinders. The positions of the valves 
are changed, to admit steam between them through the passages 


| ¢, and to convey the exhaust steam away through the passages r. 


From this description, and the engravings, it will be clearly 
understood that the expansive force of the steam acts equally on 
the two pistons, and forces them apart with the power due to the 
area of the pistons and the pressure of the steam, and that the force 
thus exerted on both the pistons is united and conveyed to the 
crank shaft; whereas, in steam engines of the usual construction, 
with a piston working in a cylinder, half the force exerted is always 
acting on one of the lids of the cylinder. 

We are informed these engines can be worked at the highest 
speeds without vibration. 


TrLeararuic PRogress.—A submarine cable has been successfully 
laid between Oran in Algeria, and Carthagena in Spain. Among 


the passengers from New York by the Scotia were Messrs. Hiram 
Sibley, president of the Western Union Telegraph Company of 
America, and P. M’D. Collins, the grantee and contractor of the 

projected overland line of telegraph to America, via the Russian 


| possessions in Asia, Behring’s Straits, Gc. These gentlemen are 
en route for St. Petersburg, to perfect the arrangements for pushing 
forward this important enterprise. This work has already been 
commenced at both ends of the route, and great confidence is felt by 
the projectors in the ultimate success of the undertaking. 

Curious, JaLcuLaTiIoNs.—The simple interest of one cent, at six 
| per cent. ‘de annum, from the commencement of the Christian era 
to the close of the year 1863, would be but the trifling sum of eleven 
dollars seventeen cents and eight mills; but if the same principal, at 
the same rate and time, had been allowed to accumulate at 
}compound interest, it would require the enormous sum of 

84,840,009,000,000 of globes of solid gold, each equal to the earth 
in magnitude, to pay the interest; and if the sum were equally 
divided among the inhabitants of the earth, now estimated to be one 
thousand millions, every man, woman, and child would receive 
84,340 golden worlds for an inheritance. Were all these globes 
placed side by side in a direct line, it would take lightuing itself, 
that can girdle the earth in the wink of an eye, 73,000 years to 
travel from end toend, And if a Parrott gun were discharged at 
|one extremity while a man was sfationed at the other—light 
| travelling 192,000 miles in a secoud; the initial velocity of acannon 
| ball being about 1,500 per second, and in this case supposed to con- 
tinue at the same rate ; and sound moving through the atmosphere 
} 1,120ft. in a second—he would see the flash after waiting 110,000 
years; the ball would reach him in seventy-four billions of years; 
but he would not hear the report till the end of a thousand millions 
of centuries. Again, if all these masses of gold were fused into one 
prodigious ball, having the sun for its centre, it would reach out 
| into space, in all directions, ove thousand seven hundred and thirty 
| millions of miles, almost reaching the orbit of Herschel or Uranus ; 
| and, if the interest were continued till the end of the present cen- 
| tury, it would entirely fill up the solar system, and even encroach five 
hundred millions of miles on the domain of the void beyond the 
| planet Neptune, whose orbit, at the distance of two thousand eight 
| hundred and fifty millions of miles from the sun, encircles our 
whole system of worlds.—Scientifie American, 





Gun Corton.—This substance has again been the subject of in- 
teresting experiments, which we find described in a paper addressed 
to the Academy of Sciences by M. de Luca. Gun cotion is decom- 
| posed very slowly in the dark, somewhat faster in diffused light, 
| very rapidly when exposed to the sun, and still more so when 
exposed toa heat of about 50 deg. centigrade. ‘This spontaneous 
| decomposition passes through four different stages. At first it 
| contracts slowly without losing its primitive form and texture, so 
| that its volume becomes ten times less than its original one. A few 
| days later it becomes soft, and is transformed into a sort of gammy 
| matter, which adheres strongly to the fingers, and has no longer 
any ‘appearance of texture or organisation whatever, even when 
viewed through the microscope. When this mass has become quite 


| stage, which occurs some considerable time after, instead of 
| producing any further contraction, causes an expansion, so that the 
| substance, reduced as it is to one-nineteenth of its original volume, 
| swells up to the full extent of the latter. In this stage it is still 
| gummy, but the mass is porous, and full of cavities like a sponge. 
| During these three stages there is a constant evolution of nitrous 
vapours, which become much more abundant during the third stage. 
This evolution of gas gradually diminishes during the fourth stage ; 
the substance slowly loses its gummy quality and yellowish colour, 
and becomes so friable as to admit of being crushed into powder 
between one’s fingers ; it then becomes as white as suzar. lt takes 
at least five months to see all these stages passed through. The 
sugary substauce is very acid, nearly entirely soluble in water, and 
is composed of glucose, gummy substances, oxalic acid, a litile 
formic acid, and another, which M. de Luca thinks is new, and 
with which, for the present, he has obtained salts of lead and silver. 
The glucose contained in this last transformation of gun cotton has 
the taste and even the flavour of honey ; it quickly reduces the 
tartrate of copper and potash, and fermeuts in contact with yeast, 
producing carbonic acid and alcohol. It appears from M. de Luca's 
experiments that gun cottou will keep indefinitely in vacuo.— 
' Galignani’s Messenger. 
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GAUCHET’S MACHINES 


FOR SAWING AND CUTTING SUGAR. 




















By this invention, of Mr. Leon Gauchet, of Brussels, commuui- 
eated to Mr. Brooman, the inventor states that he is enabled to 
perform in ore machine three operations which have hitherto not 
been effected without the employment of two or three separate 
machines or apparatuses. This machine is constructed as represented 
in side view in Fig. 1, and in front view in Fig. 2, of the accom- 
panying engraving. 

At one side there is a fly-wheel A, worked by hand or otherwise, 
and with teeth 4, b, cast on its inner circumference acting on a bevel 
wheel C fixed on an axle D. This axle carries one of two 
pulleys E, E, round which an endless band saw J passes, kept in 
place by a guide G. The revolution of the fly-wheel thus imparts 
motion to the saw, which divides the loaf of sugar into slices of the 
desired thickness. Instead of an endless band saw, a saw with a to- 
und-fro movement may be employed. Other teeth K', on the axis 
of the fly-wheel A, gear into a bevel wheel K, which transmits 
motion to an endless screw L, working in its turn a toothed 
wheel IL! on the same shaft as six ratchets I, more or less. These 
ratchets carry endless belts H, passing between circular saws O, O, 
which act at right angles to the band saw, and divide the sliges of 
sugar into blocks as they are led up against the saws by the belts H. 
To prevent the blocks of sugar getting out of place they are 
covered with a plate N, with slots therein for the passage of the 
saws ; this plate is caused to press upon the blocks by springs M. 
The tension of the belts H and of the endless band saw J is regulated 
by screws U and V respectively. On leaving the circular saws O,O, 
the sugar comes below a guillotine, chopper, or cutter P, worked by 
a bar 8, which receives motion from a lever Q. The arrangement 
of apparatus for actuating the chopper or cutter P will be under- 
stood by the view, Fig. 3. On the driving axle of the machine is a 
socket, which carries a conical tooth or projection R'; the lever Q 
also carries a tappet R, arranged eo that when the projection I! 
comes against it at each revolution it shall be lowered. This 
downward movement is consequently imparted to the lever Q and 
the bar S, which works the chopper; the blocks of sugar which 
come from the circular saws O, O, are thus cut into pieces of 
uniform size. In order to give the pieces of sugar the dimensions 
usually employed in commerce the parts are arranged in such 
manner that the chepper or cutter only descends once for every 
four revolutions of the driving axle. To obtain this result the 
following means are adopted:—Outside the projection R' is a 
recoud projection Z, also on the driving axle of the machine, which 
on receiving motion takes into recesses Z!,iu the periphery of a 
wheel W; on this wheel is a metal band, with parts cut away, so as 
to form two curved bands X, X, each tapered off at one end as 
shown; into the spaces between the bauds a hooked rod takes, 
working from a fixed point V', and acting by pressure on the pro- 
jection R'. The wheel W has eight divisions, and it is only when 
the projection Z takes into four of the recesses Z!, and causes the 
wheel W to make a semi-revolution, that the hooked rod can take 
into one of the spaces between the bauds X, X; in taking into the 
space it acts by pressure on the socket of the projection R!, which is 
arranged only to come against the tappet R on the lever when it is 
caused to turn by the hookcd rod. It is therefore only at the next 
meeting that the effect of the two projections, and consequently 
that of the chopper, will be produced. When at the next revolu- 
tion the projection Z shal! have caused the wheel W to advance, the 
hooked rod will have been forced out of the space between the 
bands X, X, by rising up the tapered end, it will thus allow the 
projection K! to turn without coming in contact with the tappet Rt 
unul the driving axle shall have performed four revolutions. 

The most convenient method of employing this machine is to fix 
it on a table furnished with a slide, placed under the machine 
for receiving so much of the sugar as is necessarily reduced to 
powder by the saws, or if it is not convenient to fix the machine on 
« table a receptacle for the powdered sugar may be fitted to it. 


BURT'S IMPROVEMENTS IN THE MANUFACTURE 
OF LAMPS. 

Tus invention, of Mr. Geo. Burt, of Lower Temple-street, 
Birmingham, has for its object improvements in the manufacture or 
construction of lamps for spirit or oi]. The reservoir of the lamp, 
which in general arrangement is similar to an ordinary solar lamp, 
is enclosed in a metal bowl, a small space being left between the 
exterior of the reservoir and the interior of the bowl. The upper 
edze of the bow] is turned inwards and meets the reservoir which 
it supports, and small holes are drilled or formed around the upper 
edge of the bowl to permit air to pass freely to the interior of the 
flame, sudden drafts being thereby checked. When the lamp thus 
arranged is to be oe pe as a table lamp, it is mounted on a 
pedestal, or standard of ornamental glass or china, or it may be of 
metal or other material. This pedestal or standard has a bowl at 
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the top, and the reservoir of the lamp, with ils exterior bow], drops 
into it, lugs or pins on the exterior thereof resting on the rim of the 
bowl of the pedestal or standard ; the metal, with this exception, is 
kept out of contact with the pedestal or standard, so that the latter 
does not become heated, and when the other parts are removed from 
the pedestal or standard this will form a useful and ornamental dish 
for containing flowers and fruit, and by a simple addition it becomes 
an elegant epergne or candelabra, ; 

Fig. 1 shows a lamp arranged in the manner above described. 
a, a, is the reservoir of the lamp; 4 is a metal bow] enclosing it, and 
the upper edge 6' of this bowl is turned inwards to meet the 
reservoir a, and the two are fitted together. There are small holes 
formed in the edge b' all round for the passage of air throuzh the 
space between the reservoir @ and the bowl 6, and thence to the 
interior of the flame; c is the pedestal or standard of the lamp, it is 
shown partly in section; and d,d are lugs fixed to the exterior of 
the bowl 8, they lay in small notches in the edge of the bowl of the 
pedestal or standard, which is thus kept out of contact with the 
other metal parts of the lamp. 
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When tie lamp is to |e arranged to hang suspended from a point 
above it, in place of using the pedestal or standard before-men- 
tioned, the lamp, as before described, is enclosed between two glass 
bowls; a perforated metal ring between the two bowls serves to 
secure and hold them. The lamp within is attached by suitable rods 
to this ring, the rods, chains, or cords for hanging the whole are also 
attached to it, and the air necessary to supply the flame passes 
through the perforations before-mentioned. Fig. 2 shows this 
arrangement ; e, €, are the two glass bowls, the lower one is shown 
in section, they are both fitted to the metal ring /, also shown 
partly in section; g, g, are rods attaching the exterior bowl b of the 
lamp to the ring 7; the bowl bd is perforated at b' as before; h, h, are 
rods, chains, or cords, fixed to the ring f and used for suspending 
the lamp. 





Norta Devon anp Somenser Ratsway.—The first sod of the 
North Devon and Somerset Railway will be cut on Tuesday, the 11th 
of October, on Hacche Moor, Southmolton, the property of Sir 
T. D. Acland, by Lady Poltimore (in place of the Countess of For- 
tescue, who is unavoidably compelled to be absent by a late sudden 
bereavement in Earl Fortescue’s family). 
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A RAILWAY GOODS STATION. 
(From the Railway News.) 

Tuer are few things more remarkable than the enormous railway 
goods traffic of London. We see sturdy wagons, rey! laden and 
ingeniously packed, rattling through the streets at all hours of the 
day, and after midnight waking up the echoes in the deserted 
thoroughfares, like the passage of trains of artillery. These are the 
successors of the broad-wheel leviathans which once monopolised 
a large portion of the carrying trade of the ony a This ctone- 
trembling and house-reverberating traffic—which, by and by, will 
be greatly diminished by the numerous metropolitan feeders which 
will soon be in full operation—goes to and from the termini of the 
different trunk or arterial railways in this modern Babylon. Of 
these the senior and chief is the London and North-Western. 
Here we have by far the largest railway goods station, not only 
in London, but in the world. It occupies about fifty acres 
of nearly level ground at the base of Primrose-bill. It is not 
surprising that so extensive a central station should be ro- 
quired by a company which receives in a week between £50,000 
and £60,000 for the conveyance of merchandise, minerals, and 
cattle alone, the earnings of its vast system. Even these fifty acres 
are not enough for the ever increasing business, and addition goods 
stations have been provided in other parts of the metropolis. There 
is a waterside station at Poplar, communicating with the East and 
West India Docks, and by means of the Great Eastern and Blackwall 
Railways there is a direct communication with the Victoria Docks 
and the London Docks respectively, a commodious station with 
large bonded and other warehouses at Haydon-square in tho City, 
where the transactions are enormous, and a minor one at Chelsea. 
Besides these the company have a cattle station in Maiden-lane, 
near the Metropolitan Cattle Market, as well as ample accommoda- 
tion for hay, vegetables, and other agricultural produce. Though 
all these relieve the Camden station, so far as receiving and delivery 
is concerned, yet the loaded trucks are brought bere to be added 
to the regular trains. There are also other important sources of 
traffic which the Camden station has under its control. By direct 
railway communication goods are transferred hither from the London 
and South-Western, the Great l astern, the South-Eastern, the 
Brighton and South Coast, the London, Chatham, and Dover, and 
the Tilbury railways, without change of trauck—an arrangement 
which greatly facilitates their conveyance, and lowers the tariff of 
charges to the public. It is not surprising that the Camden yard 
should present a marvellous spectacle of railway energy, for as 
many as 382 passenger and goods trains run through it daily. The 
average number of carriages and trucks passing over one set of points 
near Chalk Farm, where the main line is entered upon, during the 
twenty-four hours, is 8,082. These points, in consequence of the 
great wear and tear to which they are exposed, are now mado of 
Bessemer-steel. 

A trade of this magnitude cannot becarried on without a very perfect 
system, and a formidable army of employes. Upon the system and 
the army we propose to give a few details. The “down” traffic— 
that is to say, the goods sent from London to the provinces—is 
brought to the station by the company agents, the two well-known 
carrying firms—Pickford and Co. and Chaplin and Horne—whose 
wagons and vans call every afternoon and evening at the City 
warehouses. The lighter descriptions of goods are taken, in the first 
instance, to the two principal receiving houses—the Swan with two 
Necks, in Gresham-street ; and the Castle, in Wood-street—where 
they are partially sorted and despatched to Camden. What these 
contractors do not convey is brought by the vehicles of the 
senders of the goods, or by hired carmen. All enter by 
one gateway, the floor of which consists of a weigh-bridge. 
Ilere the weight of every wagon, cart, or van, with its contents, is 
ascertained by a faithful weighmaster. Every extraneous article 
must be removed from the vehicle, even to the tarpaulin and horse's 
nosebag, before the figures indicated on the lever are registered. 
By reference to the number of the agent’s wagou, the weigher finds 
the weight, and deducting that from the total result shown by the 
machine, ascertains the actual weight of the load, which is duly 
entered, The carts and wagons are weighed again as they come 
out empty, so that an accurate return of the total weight of the 
goods can be made up at the close of every day, and the general 
results of the business checked. The wagons next proceed 
to the sheds, of which there are three, known as A, B, D, 
massive buildings, without architectural pretensions, but con- 
structed with a due regard to utility. We enter shed A, 
which would nearly encompass a West-end square, It is 
the afternoon, and the arrivals of heavily Jaden vans are rapid and 
continuous. The interior is laid out in platforms, or “ banks,” as 
| are technically known, on one side of which the vans unload, 
and cn the other the empty railway trucks are run up to be filled. 
Each package is checked with the bill which the carman hands up 
with his load. To prevent miscarriage and confusion every one of 
a lot of packages booked for one consignee, whether there be five or 
500, has attached to it the number of the party of which it forms a 
The loading, a more difficult work, then begins. Porters 
wheel the goods by hand-trucks to the weighing-machines, where 
the weight of each package is separately taken. A weigher declares 
result to the “shipper,” who stands at a desk and 


the contents; and, lastly, the packer deposits the merchan- 
dise in the truck, taking care to economise space, and to pre- 
vent the shifting of the various parcels during the journey. 
A great deal of acquired skill is necessary to the efficient discharge 
of this duty, and a first-class packer is treated by the higher 
officials with no small consideration, All is done with an extraor- 
dinary amount of expedition. There must be no drones or laggards 
here, but active brains and nimble limbs. There are daily in and 
out 12,000 consignments, exclusive of the coal and cattle traflic, 
which is dealt with elsewhere. These are entered on 1,200 
invoices, and necessitate the writing of 1,500 letters each way, or a 
total of 3,000, which pass either through the hands of the guards or 
the post-office. The very horses drawing the trucks seein to have 
more than ordinary sagacity ; they do almost everything but hook 


| themselves to the trucks. The sheds scarcely cease during the 
- . 
twenty-four hours to be a scene of what a novice would describe as 


inextricable confusion. Once in the week only a perfect stillness 
reigns there, viz., for a few hours on Sunday, there being 
a bye-law of the directors that every servant of the com- 
pany shall have an opportunity of attending divine worship 
on that day. Boxes, barrels, crates, sacks of grain, and 
packages of every size, sort, and description, are heaped 
up one upon the other, with only a narrow passage left for the move- 
ments of the hundreds of porters with their useful hand trucks. All 
this chaos of mercantile wealth is reduced to order with marvellous 
rapidity. Arrears are prohibited, for they would soon bring matters 
to a dead lock, and the receipts of one day must be cleared off by 
two o’clock next morning, to make way for the “up” traffic. The 
great pressure of the “ down” business is from seven in the evening 
until two a.m., the busiest time being about nine p.m. Then it is 
that rows of wagous line the streets outside, and the pressure within 
is many degrees intensified, an average of sixty vehicles passing over 
the weigh-bridge in an hour. There are certain seasous when the 
influx of a particular commodity almost paralyses the resources of 
the company. At our visit it was mustard that stopped the way. 
Mountains of little kegs and boxes were strewed about the platforms 
in all directions, sent chiefly by two large mustard firms, and des- 
tined for towns all over the north of the kingdom. In the spring 
and fall of the year drapers’ parcels cause the block; in September 
and October hops, the great bulk of which go to Burton; 
at Christmas Valencia raisins, and the et ceteras which go 
to the completion of the national plum pudding. At other 
periods packs of wool obscure by their overpowering pre- 
sence all other goods waiting for conveyance. Steam is 
made subservient to the loading and unloading, and saves much 
manual labour, and it would be impossible to properly expedite 
these operations without recourse to its potent agency. Steam 
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works all the cranes, it keeps whirling rour.d like tee-totums the 
iron capstans, as brightly polished as a dinner knife, by placing a 
rope round which the porters move the hb aviest trucks with the 
greatest ease, As to the cranes, the portcr simply pulls a chain 
like a bell-rope, and each machine swings up to the required height 
anything, from an ordinary bale or box to the iron girder of a 
railway bridge. The steam power is obtained from a 50-horse 
power engine; but a new shed, which is nearly half completed, 
is to be fitted with hydraulic cranes and capstans. This building 
will be the largest of the kind yet constructed, its dimensions 
being 5v0ft. by 250ft. There is extensive cellarage underneath 
the sheds for stout, beer, ale, and spirits. A round house on the 
Hampstead-road side is devoted to grain and heavy goods. 
Attached to shed A is a room for supplying the carmen and porters 
with tea, coffee, cocoa, &c., as well as a dining-room for the clerks. 
As the sheds are peculiarly liable to fire, and very flammable, there 
are ready charged mains at convenient distances, with an abundant 
supply of hose, and explicit directions are posted on the walls for 
procuring the services of all the workmen on the fire bell being 
sounded, 

Let us follow the invoices which the “shipper” transmits to the 
clerks’ rooms upstairs to have the proper charges inserted, or, as the 
phrase goes, “ moneyed out,” so that they may be sent by the same 
train as the goods to which they apply. An invoice has to pass 
the ordeal of five or six clerks, each of whom adds to it some- 
thing, or acts as a check upon the others. Copies on thin paper, 
instantaneously taken by means of presses worked by lads, are 
employed for the purpose of accourt. ‘There are offices for accounts, 
claims, overcharges, correspondence; a cash office, a delivery office, 
a forwarding oflice, and an inquiry office, the duties of which are 
discharged by clerks who work day aud night in relays, In these 
rooms we see neither the luxuriant ease of the Government office, 
nor the imposing mahogany fittings of a joint-stock bank. There is 
a rough-and-reacy look about all, as though the occupants despised 
the effeminate comforts of the City or West-end. Plain deal desks, 
unplastered roofs, floors without carpets, little light, and less venti- 
lation, however, are features in the internal arrangements, which 
these Spartan accountants might perhaps not object to see iraproved 
upon. The library of ledgers is especially worth a visit. The 
endiess shelves, groaning under thousands of huge tomes, are over- 
whelming. The floor of another large warehouse is covered with 
the “dend men” of former years, dusty and ragged volumes whose 
mute testimony is still occasionally needed. From the invoices in 
the ledgers, verified by five or six different initials, a complete 
biography of every package and parcel can be gleaned from its 
receipt to its delivery by the company. This system may be thought 
too minute, but without such checks and counter-checks there 
would be no security for the company, and no safety for the public. 

Let us now return below and see what is done with the laden 
trucks. They are drawn by horses to a wide open space dubbed 
the “continent,” with twenty-five turn-tables “all in a row,” to be 
there marshalled and made up into trains for their proper destina- 
tions. Such is the amout of traffic that to do this safely and 
quickly there are required no less than twenty-two miles of siding 
and sorting lines, which cover nearly forty acres of land. Four 
locomotives and about ninety Lorses are exclusively devoted to the 
process of sorting and shunting. At night the trains start upon 
their journey at intervals of only ten or fifteen minutes. Each 
train consists of from forty to sixty wagons. If there be less than 
fifty trucks one engine only is employed. The heaviest are the 
Scotch, Liverpool, Holyhead, Manchester, and Midland Counties 
trains, All travel very fast, often faster than passenger trains, the 
large manufacturers, warehousemen, and merchants, both in London 
and the country, expecting their goods to be delivered within 
the same time as their general post letters. The London 
and North-Western actually accomplish this feat. A pack- 
age received by the company’s agents in London at seven 
o'clock in the evening is ready for delivery at Liverpool, Carlisle, or 
Lancaster next morning, and before the T.ondon letters are delivered 
by the post, and vice vers the London houses are not satisfied unless 
they receive their goods in the same expeditious way. A bulky 
crate of hardware outstrips the envelope enclosing the advice. ‘The 
Postmaster-General is, then, not supreme in the matter of quickness 
and punctuality. Some firms make it a practice to send the invoice 
with the goods, because it anticipates the post. Asa further illustra- 
tion of the rapidity of the company’s movements it may be mentioned 
that fruit from France or Kent, purchased in Covent-garden on 
Thursday, is frequently exposed for sale in the Manchester and 
Liverpool markets the next morning. Another singular fact is, 
that during the summer months very large quantities of fruit and 
vegetables are despatched from the metropolis to the country dis- 
tricts. It might be supposed that the provinces were better able to 
provide these for themselves, but the facilities of the railway make 
vast changes in these mattors of demand and supply. 

* As alroady intimated, the “down” traffic ends at two a.m. 
Shortly before that hour the bells at the Chalk Farm end of the 
station announce the arrival of the supplies for the London 
markets. Staffs of clerks and gangs of porters are immediately set 
in motion, for with these goods there must be no delay. The 
former overhaul the invoices and make out the clearance papers. 
The latter transfer the different cargoes from the railway trucks to 
the market vans. In the grey mist of the morning, in an atmosphere 
of a hundred conflicting smells, and by the light of faintly burning 
gas, we see a large portion of the supply to the great London 
markets rapidly disgorged by these night trains:—Fish, flesh, and 
fowl, Aylesbury butter, and dairy-fed pork, apples, cabbages, and 
cucumbers, alarming supplies of cats’ meat, cart loads of water- 
cresses, and we know not what else, for the daily consump- 
tion of the metropolis. No sooner do these disappear, 
than at ten minutes’ interval arrive other trains with Man. 
chester packs and bales, Liverpool cotton, American provi- 
sions, Worcester gloves, Kidderminster carpets, Birmingham 
and Staffordshire hardware, crates of pottery from North Stafford- 
shire, and cloth from Huddersfield, Leeds, Bradford, and other 
Yorkshire towns, which have to be delivered in the City before the 
hour for the general commencement of business. At a later hour 
of the morning these are followed by other trains with the heaviest 
class of traftic:—Stones, bricks, iron girders, iron pipes, ale (which 
comes in great quantities, especially from Allsopp’s and the world- 
famous Burton breweries), coal, hay, straw, grain, flour, and salt. 
Coal, tov, is a gigantic item. In a month the company bring to 
London upwards of 82,000 tons of coal, upon which an impost of 
Is. 1d. is paid to the civic authorities. They brought in 1863 no 
less than 759,000 tons, irrespective of other quantities delivered 2o the 
Midland Company at King's-cross, and of coal passing through the 
jurisdiction of the City. This branch of “ up’ traflic is subjected to the 
same careful system of examination and registration as that upon the 
down line. Of course, it is impossible that such a continual round 
of hard work, on a scale so gigantic, and occuping one thousand 
pairs of hands, can be successfully conducted without the vigilant 
supervision of clear-thinking, inventive heads, not overawed by a 
multiplicity of details, nor embarrassed by a difficult emergency, and 
such are the company’s principal officials in their guods traflic 
department. 


PRODUCTION OF COLD BY THE EXPANSION 
OF AIR.* 

Mr. A. C. Kirk read a paper “ On the Production of Cold by the 
Expansion of Air.” He said :—The yearly increasing demand for 
ice in the tropics, where it has become all but a necessity, has not 
only created a most extensive traflic with the Northern States of 
America, but, by stimulating ingenuity, has led to the invention of 
several practicable machines for its artificial production ; and already 
in this country these machines are becoming useful assistants to the 
manufacturer, making him independent of the natural variations of 
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temperature, and enabling him to conduct some operations all the 
ed round that formerly could only be carried on in winter. 

hough it is the object of this paper to describe a refrigerating 
machine in which incondensible gas—in practice atmospheric air— 
is employed, it may help to make the whole subject more clear if wo 
briefly look at the principles and action of the earlier machines, in 
which condensible vapours were used. The nature of the fluid used 
necessarily determines to a great degree the arrangements of such 
machines; but in all, whatever fluid be employed, or however 
arranged, a certain close relation to a motive power heat engine may 
be observed. In such engines there is always what may be called 
a hot and a cold end ; at the hot end heat is absorbed, part of which is 
rejected at the cold end, while part is converted into motive power ; 
and the amount thus usefully employed is proportional to the differ- 
ence of temperature between the hot and cold ends. If these 
temperatures become equal, no power will be given out by such an | 
engine, aud, but for friction, no power would be required to drive it; 
but if the temperature of what was originally the hot end be still 
farther reduced, and an attempt to drive it be made,'power will becon- | 
sumed. Asa familiar example, take the case of an ordinary condensing | 
steam engine with a surface condenser ; and, to make the illustration | 
more plain, we will suppose that we have no natural means of | 
keeping the condenser cooler than 200 deg. Fah. Here the boiler | 
is the hot end, which absorbs heat from the fire, part of which is 
converted into motive power, and part rejected, being carried off by 
the cold water used in the condenser to condense the steam. If we 
now allow the fire to die out, and suppose no friction to retard our 
engine, when the temperature of the boiler becomes the same as 
that of the condenser, the engine will stop, for then the pressure of 
steam in the boiler acting on one side of the piston will be equal to 
the back pressure in the condenser acting on the other., Let us | 
suppose that we now again set our engine in motion, this time by 
driving the crank—the piston working ip the cylinder will, by 
removing boiler, after the manner of an air pump, cause evaporation 
to take place at a temperature lower than that of the condenser, 
while on its return the piston will, by forcing the steam into the 
condenser, raise its temperature to 2U0 deg., at which we have the 
means of condensing it. This condensed water being returned to 
the boiler, the gele of operation is complete. The temperature at 
which water boils so limits the cooling power of such a machine as 
to render it practically useless; but it is obvious, that if for wxter 
we substitute a fluid with a sufficiently low boiling point, we shall 
convert what is deseribed as an illustration merely into a practical 
machine. Two fluids are in practical use, sulphuric ether and 
liquified ammoniacal gas; but as the machine in which ether is 
employed sufficiently illustrates the principle, and has been longest 
known, [ will in a few words describe the operation. Ether is 
contained in a small-air-tight tubular boiler, connected by a pipe to 
a cylinder and piston, with suitable valves, by which the vapour, as | 
fast as it is formed, is abstracted from the boiler, at a pressure as 
near a vacuum as possible, under which circumstances ether boils at 
a temperature little above zero, abstracting heat to maintain its 
evaporation from any fluid, generally a current of brine, that may 
be caused to flow through the tubes in the same way that the hot 
gases of thefire ina steam boiler supply the heat necessary to maintain 
steam. On the vetum stroke of the piston the ether vapour is 
ejected from the cylinder, and forced into a tubular condenser at a 
pressure about that of the atmosphere, by which its temperature is 
so much raised that it may be condensed by such water as can 
conveniently be got. The condensed ether flows by a small pipe 
back to the boiler, where it is again evaporated, and so on con- 
tinually. Such a machine was in use for fully a year at the works 
of Messrs. Young and Co., Bathgate, for cooling the paraffin oil of 
which they are the well-known makers, in order to extract the 
solid paraffin which it contains, a substance of great value in itself, 
and whose presence in the oil is otherwise desirable. This machine 
proving too small for the increasing size of the work, and the use 
of a material so volatile, inflammable, expensive, and in all respects 
so dangerous as ether, being a serious drawback, I was requested, 
in the beginning of 1862, to try if some efficient substitute could 
not be found. Atmospheric air being the substitute which at 
once suggested itself to me as not only safe, but inexpen- 
give. | commenced a series of experiments, which at last resulted in 
a small model, by which I was able to freeze mercury. A large 
machive was immediately proceeded with, which worked so satis- 
factorily that the use of the ether machine was discontinued, and this 
year, at the same works, a more powerful one has been erected, capa- 
ble, if applied to such a purpose, of making three tons of ice in 
twenty-four hours. I shall now proceed to describe the nature of 
this machine, which, it will be seen, is allied to the air engine in the 
same manuer as the ether machine is to the steam engine. If we 
enclose a quantity of air in a strong vessel, into the top of which we 
fix a common air syringe, and force the piston downwards by hand, 
we should compress the enclosed air, which, by the power so spent, 
will be heated; and if we now cool the whole apparatus 
down to its original temperature, and allow the air to force 
the piston graduaily back, the air by the effort will be 
cooled; but, inasmuch as the cooled air will not occupy the same 
space as the air originally did, the piston will not return to the 
point at which it was when we commenced, and thus less power will 
be given out during the expansion of the air than was spent in its 
compression. It is not necessary that the air be at the atmospheric 
pressure; if air of greater density be employed, the cooling power 
of the machine will be increased. We have thus got an elementary 
cooling machine, and as before, power is spent in working it. To 
render this a practicable machine, the first thing necessary is to 
perform the compressing or heating operation, and the expansion 
or cooling operation in separate compartments—the one surrounded 
by water to abstract the heat generated, and the other surrounded 
by the substance to be cooled, or from which heat is to be taken; 
the one compartment being thus very cold and the other 
comparatively warm, the next thing is to provide means by 
which the air can be continually transferred from one 
to the other, without carrying heat from the hot compartment to 
the cold. Thus, if the temperature of the hot compartment be | 
70 deg., and that of the cold zero, the air must enter the cold com- | 
partment preparatory to expansion at a temperature as nearly zero | 
as possible, and in returning to the hot compartment must enter it | 
preparatory to compression, at a temperature as nearly 70 deg. as | 
possible. That beautiful invention of Stirling, the regenerator, or | 
respirator, as it is sometimes called, composed ordinarily of a large | 
quantity of wire gauze, through which the air passes, enables us to 
accomplish this very perfectly. When the machine is fairly agoing, 
the layers of gauze next the cool compartment become as cold 
as the compartment itself, and those next the hot compartment 
as hot, while the layers between those shade off through 
the intermediate grades of temperature. Thus the air, in 
passing from the hot to the cold compartment, warms the 
gauze and is itself cooled; and the cold air in returning is 
gradally warmed, cooling the gauze in its course ; aud although the 
air is continually being passed backwards and forwards from the 
hot compartment to the cold and vice versd, no heat is conveyed by 
it from the hot end to warm the cold, and interfere with the cooling 
power of the air during expansion. By the help of the diagrams 

r. Kirk then explained the arrangements by which this was 
carried out. He concluded by saying that the advantages attending 
the use of his machine were, that no expensive or dangerous fluid 
was employed, involving risk of fire or suffocation to the attendants; 
that the cooling power might be reduced to any extent when re- 
quired, the consumption of motive power being similarly reduced ; 
and that cupped leather packings might be employed, which gave so 
little trouble that in the first machine one worked for months 
without being touched. Mr. Kirk then, at the request of the meet- 
ing, gave some explanations of parts of his machine which had not 
been understood, and those explanations appeared to fully satisfy 
the meeting of the practical utility of the machine. He further 
stated that the cost A the machine without boilers was £700. 





Professor Miller said he was glad to hear that the machine had 
been practically successful. The inventor had employed a new 
principle, in a new, simple, and effective manner. t 
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Mr. Young said he was able to say that the machine was all that 
was ever expected. Former machines they had used always kept 
them in a state of bodily terror, and once they had a slight fire; but 
by using this new machine there was no longer any cause for fear. 
The machine was au extraordinary success. It went on day and 
night without intermission and without trouble. With one ton of 
coal, costing 4s., they could produce one ton of ice. He was glad to 
be abie to give his testimony to the perfect working of the machine. 
All manufacturers must hail such a chemical invention. 

Professor Miller.—Has it the effect of the ether machine? 

Mr. Young.—It has just the same effect of the old ether machine 
without the loss of ether. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE “TIMES” AND PATENTS. 





Sir,—Want of leisure has prevented me from drawing the atten- 
tion of your readers earlier to some remarks in the recent article on 
sewing machines, in disparagement of the English law of patents, 
The law in England was therein contrasted with that in America, 
to the disadvantage of the former. I agree with those who think 


| that the articles on patents in the Times just now ought to be 
_ watched, and any errors or fallacious reasoning in them pointed 


out. And this is especially needful in the case of the article on 
sewing machines, which, there is every reason to believe, has been 
extensively read by persons not sufficiently conversant with patents 
to enable them to separate truth from error on this subject. I will, 
therefore, make a few remarks on the following extracts from the 
article referred to:— 


oie Although the sewing machine was first practically in operation 
in England, she was not allowed to avail herself of its use, to any 
appreciable extent, for many years. In 1860, however, 


| the patent expired for Howe’s machine, and then it immediately 


became apparent that England, through the operation of her patent 
laws, had been deprived of a great opportunity, and had allowed her 
Transatlantic brethren to steal a long march upon ber in the field 
of labour. While the original patent had been lying idle in this 
country, valuable sewing machines by the score had been patented 
and put in active operation throughout the United States, and in the 
year mentioned the metropolis found its shops in prominent situa- 
tions invaded by Americans for the sale of a machine which 
appeared to the Englishman to have dropped from the clouds. 

“Could any fact be more conclusive of the evil action of our 
patent laws as compared with those in the United States? In 
America every patentee is compelled by law to license his invention 
to any person who may wish to manufacture. In England be can 
do as he likes. If the sewing machine had beeu open to all the world 
upon the American terms, it would have immediately been largely 
applied in manufactures, and its success would have stimulated 
other inventors to improve upon it, as was the case in the States, 
where avast number of patents for improvements upon it were 
made by the year 1860, in the year when it was first thrown open to 
English competition, The narrow action of our patent law appears 
to have entirely prevented our ablest mechanics from turning their 
attention to this machine; at all events, there is not one sewing 
machine of any notoriety of English invention.” 


Now as to the first count in the indictment laid against cur 
patent laws. Through the operation of these laws, England is said 
to have been “deprived of a great opportunity, and to have allowed 
her Transatlantic brethren to steal a long march upon her in the 
field of labour.” 

‘This effect is referred to the operation of our patent laws as its 
sole cause. It seems to be assumed that many of the public 
were desirous of using the machine under license, only the 
patentee would not grant licenses. And our patent law was 
in fault, in that it allowed him to do as he liked in the matter. 
But where is the evidence of any great desire on the part of the 
public (manufacturers or others) to obtain licenses for the purpose 
of bringing the machine into general use ? Ou the contrary, itis well 
known that there was a strong feeling in many quarters for a long 
time against the introduction of the sewing machine. It was re- 
garded as a matter calling for resistance on philanthropic grounds 
because it was supposed to displace the labour of the helpless 
sempstress, And it is but recently that the public mind has become 
alive to the fact that the introduction of the machine has led and is 
leading to a great increase of female labour. 1 think it must be 
admitted that these are facts which have an importaut bearing on 
the result which was attributed to the operation of the patent laws. 
Then, in a comparison of American feeling with British on the 
question of labour-saving machines, it is well-known how much 
more favourable the former is than the latter to their adoption. And 
this is accounted for partly by the state of the labour market being 
so different in the two countries and partly by the high pressure 
speed of all the movements of Americans. 

When all these considerations are taken fairly into account, I 
think they must be held greatly to diminish the force of the argu- 
ment so triumphantly asserted against our patent laws. 

But I proceed to count No. 2. Our laws are charged with the 
encouragement of a dog-in-the-manger sort of spirit in patentees, 
because they leave them to “do as they like” in the working of 
their patents; while in America the interest of the public is supposed 
to be protected, by “compelling every patentee, by law, to license 
his invention to every person who may wish to manufacture.” 

Now I am not aware of any authority for this latter assertion out 
of the columns of the Times, and, if it be correct, I beg to return 
my grateful thanks for the information. In the absence of proof, 
however, I am inclined to doubt its correctness. Still, I am quite 
aware that it is the practice of American patentees to grant licenses 
more freely than British patentees do. But is this owing to the 
difference in the laws of the two countries more than to the differeuce 
in the habits and feelings of the two peoples ? 

The question of compulsory licenses is far too large to be entered 
upon at present, and is, in my judgment, a debateable question not 
at all admitting of disposal in the cavalier-like spirit of the article 
referred to. 

_ Again, on the point of the present charge against our patent laws, 
it must be remembered that since October, 1852, the law has been 


| materially altered in this respect. For, whereas formerly a patent 


remained in force for fourteen years without further payment when 
once secured, now stamp duties of £50 and £100 have to be paid at 
the end of the third and seventh years respectively, the effect of 
which has been to throw open to the public two out of every three 
patents at the end of the third year, and nine out of every ten at the 
end of the seventh year. And this is, in a great measure, if not 
— a corrective for any tendency to aliow valuable patents to 
ie idle. 

My remarks have already run to such a length, that I am un- 
willing to take up more of your valuable spice. But I must just 
advert to one other charge. “ The narrow action of our patent laws 
appears to have entirely prevented our ablest mechanics from turn- 
ing their attention to this machine; at all events, there is not one 
sewing machine of any notoriety of English invention.” What is 
the necessary connection between the two statements, even assum- 
ing the truth of the latter? Because a man eats cheese and a mouse 
eats cheose, is a man, therefore, a mouse? Wituiam SPenNce, 

8, Quality-court, Chancery-lane, W.C. Assoc. lust. U.E. 

5th Oct., 1864. 








Torquay Harsour.—Mr. Rowell, architect to Sir L. Palk, is 
engaged in preparing plans for the new harbour at Torquay, under 
the direction of Mr. ie, C.E. 
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THE PROPOSED NEW PATENT MUSEUM. 


Ix England there are, in round numbers 3,000 applications 
annually made for new patents. The average of late years in 
America has been 6,000. Out of the 3,000 applications made in this 
country, only one-third obtain the patent for three years, and this 
number is materially lessened at the expiration of that term, when the 
patentee has to stamp his patent to the amount of £50, or else it 
becomes void. In the United States, according to the last report of 
the commissioner of patents, 4,170 patents were granted out of 6,014 
upplications received. The English law does not require models to 
be registered before the specifications of the patents, neither does it 
ilemand, nor decline to receive, any models from patentees. The 
United States law, on the other hand, obliges every patentee to lodge 
a model of his invention. The result is, that the museum is over- 
stocked with models, nine-tenths of which are mere rubbish. The 
law of France is somewhat analogous to our own, and the Conser- 
ratoire des Arts et Métiers is a valuable collection obtained 
in the same way as our own patent musuem. The history 
of the latter institution—if such it may be called—is this: 
Mr. Woodcroft, the superintendent of specifications, was 
asked by the Commissioners of Patents to form a museum. This 
gentleman, at that time Professor of Machinery at the University 
College, had a large number of models, which he had collected 
before he accepted the office he now holds under the Commissioners 
of Patents. At first they were exhibited in his own room at the 
patent-oflice; they were afterwards placed in the South Kensington 
Museum, where they now remain. It appears that the number of 
models in the museum amounts to over 900, 800 of which do 
not belong to the commissioners. Very little money has been 
expended upon the museum by the commissioners ; and, unless the 
Jatter are more liberal, some of the most important of those lent 
them will probably in a few years be sold. ‘The first locomotive 
engine that ever ran on smooth rails is, it appears, lent by a gentle- 
man who proposes to sell it. The engine cost £50 in bringing it up, 
and putting it in proper repair, and it will be hardly wise to part with 
it after this outlay. Removed to South Kensington, the clique that 
holds suzh sway in that nest of jobbery determined to incorporate 
the museum of patented inventions with their own collections. To 
go into this matter here would be out of the question; but, for the 
benefit of our uninformed readers, we may briefly state the case as 
follows :—Mr. Woodcroft says, *‘ Having been appointed superintend- 
ent, I Jent those models on one condition—namely, that they should 
be open daily, free of charge, to the public. We immediately found 
that we were not allowed to have the control of our own museum.” 
This was bad enough, but not audacious enough for Cole, C.B, “ We 
had no sooner got into the buildings,” continues Mr. Woodcroft, in his 
evidence before the select committee,* “ than they would not let me 
photograph my own models, and I was told that it was merely a subor- 
dinate part of the trade museum. I stated the facts of the case to the 
commissioners, but we could not get released from this payment, of 
sixpence three days a week, which continued for twelve months. 
They took the money, and offered none to the commissioners. They 
took the payments for our museum, and it was not till the commis- 
sioners threatened to take away the models that they allowed the 
museum to be under the Commissioners of Patents, and to be opened 
daily free.” Mr. Woodcroft, of course, considered himself and the 
commissioners badly treated; Mr. Cole, who is an enthusiast for 
more power, on the other hand, considered Mr. Woodcroft to have 
treated the public very badly. The commissioners had, fortunately 
for themselves and the public, the best of the fight; and it is to be 
hoped that they will continue to maintain their rights against the 
encroachments of this most persistent clique. 

We have brought the history of the museum down to the present 
year. Lefore we refer to the ill accommodation of the models 
exhibited in South Kensington, we will briefly give a sketch of the 
history of the important, but ill arranged and closely packed, library 
in Southampton-buildings, Chancery-lane. The library, which is 
undoubtedly the best technical one in England, if not in Europe, has 
been collected subsequently to 1855, in which year the commissioners 
undertook to purchase the books. The library embraces works of 
science in all languages, the publications of the commissioners, and 
publications connected with patented inventions throughout the 
colonies. It is now increasing so rapidly by purchases and loans, 
that there is not even standing room, nor room for opening drawings, 
for the numbers of persons who visit the library. This state of 
things has undoubtedly existed lung enough :— 

“At the present time,” says Mr. E. A. Cowper, before the select 
committee, “ you cannot get your books in the library, you cannot 
get your specitications, and when you go to buy them you have to 
wait two or three hours and then to send again, because they lie all 
piled one on the top of another, so as not to be accessible. The rooms 
in the houses hired in Cursitor-street are so crowded that her 
Majesty’s Commissioners of the Board of Works, through their 
architect and surveyor, have refused to allow them to be loaded any 
more, lest they should break down. ‘The floors are sprung one inch 
low. The iron store room, at the back of the patent-oflice, which is 
a mere temporary thing, is so full that the passages are being filled 
full of parcels of these specifications. The place is literally choked 
up ; and even the very passages of the library itself are so crammed 
that a person could not pass through them until a memorial was sent 
by a number of engineers, barristers, solicitors, and members of 
Parliament to the Commissioners of Patents, to beg them to remove 
some of the books out of the way. That was done in 1862, and the 
books were removed to Cursitor-street, and this is the place where 
you are obliged to read, which is so dark that the passage is partly 
lighted with gas.” 

As it is evident some new building must be provided for the in- 
creasing library at the Patent-ottice, it becomes an important 
question whether the museum should not be in close contiguity with 
the office. The present accommodation at South Kensington is dis- 
creditable. ‘The French laugh at us,” says Mr. Woodcroft; and 
well they may, for the Conservatoire des Arts et Meétiers in 
Paris, although forming part of an old monastery, is a most com- 
modious building, while ours has every appearance of an overflowing 
stock-room. Had the commissioners a better reception for models 
than that formed by a portion of the Brompton boilers, they would 
have had, long before now, a collection as valuable as their library. 
In the London Tavern, for instance, there is a valuable library on horo- 
logy, and some beautiful classed specimens, from step to step, of ancient 
watches; these were bequeathed to the Horological Society; but as 
the Commissioners of Patents could not ofler a better place of deposit, 
the Horological Society refused to take any further steps in a 
negociation which otherwise would have resulted in a splendid 
presentation to the nation. Mr. Woodcroft says he believes he could 
obtain the valuable models of James Watt, and his library, which 
are at present placed in the room he occupied for forty years, and in 
which he died, if he had a worthy place to put them in. The value 
of this gift may be judged by the fact that it would include the 
lathe with which he turned his models, the machine by which he 
reduced large busts to small, a machine by which he copied many of 
Wedgwood’s little alto-relievos, and his drawings. 

There can be very little doubt that the class of persons for whom 
this museum is designed would be immensely benetitted by its 
connection with the library. We are glad to find the select com- 
mittee, in their report, insisting upon this, as all witnesses agreed 
here. This is the only country in which the library and museum are 
separate. In Paris the museum and library are together, but the 
office connected with the passing of the patents is on the other 
side of the river. Aman going there to consult the library has 
access to the models; they have a large library and reading 
rooms; they have work-shops, lecture-rooms, steam-engines going, 
and machinery in motion. These latter we do not require, as the 
object of the museum is not so much to popularise the mechanical 
arts as to afford instruction to patentees, and to allow men engaged 
in particular mechanical businesses to study models. ‘These, at least, 





* “Report from the Select Committees on the Patent Office Library 
and Museum ; together with the Proceedings of the Committee, Minutes of 
Evidence, &c.” 





are the objects avowed in the patent law of 1852, and it is doubtful | 
whether the fees paid by patentees would be sufficient to provide a 
popular exhibition of a higher order than the Polytechnic. An 
ordinary mechanician would be able to judge of the value of a 
machine without setting it in motion. In Belgium, Canada, 
Bavaria, Portugal, Prussia, Russia, Sardinia, Saxony, Sweden and 
Norway, and Australia, the models and machinery are placed under 
the same roof as the libraries. 

The requirements as to size of the new building have been vari- 
ously stated by the gentlemen examined before the select com- 
mittee. In the report of the commissioners of 1862 a plan was 
appended, which marked out a space of about 23,000 square feet for 
a building of two floors. One of the witnesses remarked that that 
space would be filled in a very short time ; perhaps in a year or two 
an extension would be called for. The commissioners declare it to 
be a matter of importance that “machines and exact models of 
machines, in subjects and series of subjects, showing the progressive 
steps of improvement in each branch of manufacture, should be 
exhibited. For instance, taking the case of steamboats, in order to 
show the rise and progress of this invention, it is necessary to 
exhibit in a series of exact models of machines, and by the machines 
themselves, each successive invention and improvement in steam 
propellers, from the first engine on the paddle system that drove a 
boat of two tons burden, to the powerful machinery of the present 
day.” This proposition is echoed by the witnesses examined before 
the select committee, and the report of that committee confirms if. 
Of course, such an extension of the museum would necessitate the 
selection of 4 site that could be extended at some future time. 


The sites to which the committee’s attention had been chiefly 
directed were:—1, Chancery-lane; 2, Fife House; 3, Victoria- 
street; 4, Trafalgar-square; 5, South Kensington. There were 
other sites recommended by several witnesses. Our readers may 
remember that it was proposed in the year 1859 that Burlington 
House should be given as a site, and plans and estimates were pre- 
pared by Mr. Charles Barry. A change of government led to the 
abandonment of this scheme. These plans only included a library 
and office, and not amuseum. It was proposed by several gentlemen 
to purchase land on the banks of the river. Mr. L. Edmunds, clerk 
to the Commissioners of Patents, suggested a convenient site in 
Lincoln’s-inn-fields. It appears that the Government are in posses- 
sion of two houses with a considerable frontage, which reach to 
Portugal-street at the back. They were formerly the Insolvent 
Courts, and the site could be obtained immediately. Mr. Edmunds, 
however, preferred a site on the river embankment, between the 
Temple and Whitehall. There were very few witnesses who did not 
scout the idea of building the new patent-office, library, and 
museum at South Kensington. Its disadvantages are so obvious 
that they scarcely require pointing out; and yet the commissioners 
were, in 1858, willing, if not anxious, to accept the site offered them 
at South Kensington by the Lords of the Privy Council. It is evi- 
dent their infatuation did not last long, for we tind them in the next 
year favourable to the much more convenient site on Burlington 
House, Mr. Edmunds, who recommended, as we before stated, a site 
on the river embankment, favoured the South Kensington only on 
account of its cheapness. Land, however, at the west-end, is as dear 
—sometimes dearer—than many parts of London itself, excepting, of 
course, the City. The difficulty in getting at the museum, if placed 
where it now is, was a sufficient reason to induce the select con - 
mittee to almost ignore it. ‘The site is three miles too far west ; and, 
as Mr. E. A. Cowper, C.E., remarked, “* You would get no mechanics 
there; you might get a few enthusiastic clerks who would go out of 
town by omnibus in the evening.” Other witnesses looked upon the 
site as the worst in the metropolis, and preferred sending the whole 
collection to Hornsey or Stratford. With the facilities of a railway 
running close by it would still be inconvenient, especially tor 
mechanics, who would not care about the expense of travelling. 

There is in Victoria-street a block of land sufficient for the purposes 
of a museum and library ; but the site is, for inventors and profes- 
sional men at least, as inconvenient as that of South Kensington. 
Mr. Rigby was the only advocate for this site, but the committee 
condemn the proposition for the reason we have stated. Several 
witnesses recommended Trafalgar-square ; ‘‘ but having regard to the 
recent decision of the House upon the subject of the National 
Gallery, your committee did not feel justified in entertaining the 
proposition.” 

We are thus narrowed to two sites, both of them possessing 
superior excellences to any we have hitherto mentioned. The one 
is Fife House (in which the East India Museum is now placed), an 
adjoining garden, and some small houses, containing in all about two 
acres. The price of this has been estimated at £52,800 per acre. 
This site was first proposed in 1860, but difficulties arose with respect 
to the Thames embankment, and the plan was abandoned. Mr. E. 
A. Cowper estimates that it would yield 12,400 square yards on 
floors, at least, without fully building over a certain part marked B 
on the plan exhibited to the committee; if three floors over B were 
taken it would be 19,600 square yards, which is within a few yards 
of the area of the United States office, which is made to provide 
room for a model of every invention. There is no doubt this would 
be a most advantageous site; it is both pleasantly and conveniently 
situated. Mr. Woodcroft preferred it to any other. “ The public 
who come to inspect our machinery at the museum,” says this 
witness, “could come up by boat at a small expense ; most of the 
mechanics work on the water’s edge; for instance, there are the 
workmen employed by the Admiralty in the dockyards and ordnance 
departments, and at the establishments of Messrs. Penn, Messrs. 
Millar and Ravenhill, and of many other engineers.” The superiority 
of the Chancery-lane site has induced the committee to recommend 
it for adoption.” 

“ This is a block of land,” says the report, “occupied principally 
by old and dilapidated houses, and surrounded by Southampton- 
buildings, Chancery-lane, Cursitor-street, and ‘look’s-court. It is 
most conveniently placed, being in close proximity to the law courts 
at Lincoln’s-inn, the Inns of Court, and the New Record office. 
Another site, immediately adjoining that last-named, was suggested ; 
it extends to the north side of the Record office. Should the plan 
for concentrating all the law courts in the neighbourhood of 
Chancery-lane, which has been recently under the consideration of 
Government, be carried into effect, it will afford an additional 
argument in favour of either site. The cost of the first-named site, 
amounting to 5,878 yards, was estimated at £205,000. 





Very few witnesses examined before the select committee demurred | 


to the alleged superiority of this site. For most business men, said 
Mr. Woodcroft, this would be the best site, and £100,000 would not 
be too much for so good a position. We hope, therefore, that the 
recommendation of the committee will be adopted by the House of 


Commons when the vote shall be brought before it, and if so the | 
Government would do well to adopt an excellent suggestion made | 


by Mr. Bazalgette, the engineer to the Metropolitan. Board of 
Works. Mr. Bazalgette suggested that while the Chancery-lane 
(Southampton-buildings) site occupies an area of two acres and sixteen 
poles, it would be desirable to set back the buildings in Chancery- 
lane about 10ft. and to widen Cursitor-street and ‘Took’s-court, 
which would take twenty-eight poles off it, leaving one acre, three 
roods, and twenty-eight poles. That would make Chancery-lane, at 
the narrowest point, 41ft. wide, which would be 21ft. wider than the 
narrowest point at present in Holborn. At the present time all the 
new buildings are being set back on the other side, but there are 
buildings opposite to that site which are not likely to be moved at 
present, and by setting the road back about 10ft. it would afford 
considerable accommodation.— Building News, 


Prooress ix Turkey. — (From cur Correspondent). — An 
“indigenous” company has tendered for a line of railway from 
Constantinople to Andrinople, and is to execute the works in three 
years, A telegraphic line between Beyrout and Egypt has just been 
terminated. ‘I'he Austrian Lloyds has established a direct weekly 


| even by their own commanders Captain Coles explained in 
| detail, and with arguments which have, at any rate, not n 





service between Constantinople and Volo. 
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THE ROYAL SOVEREIGN TURRET SHIP. 


THE Zimes makes the following observations upon the 
order just issued for paying out of commission Captain 
Coles’ turret ship :— 


The proceedings of the Admiralty authorities with regard to the 
Royal Sovereign turret sbip call imperatively for some explanation. 
By a very brief recapitulation of facts we can give the public an 
insight into the case, and enable them to understand the extra- 
ordinary character of the step which has just been taken. The 
Royal Sovereign is the single vessel in our navy constructed on the 
turret or cupola system of armament. Her designer, Captain 
Coles, claims to have been the inventor of the plan nearly ten years 
siuce, and he has steadily kept it before the country. It was some 
time, however, before he could obtain a trial of his system, and even 
at last he was forced to be content with a wooden three-decker 
allotted to him for conversion. This vessel, after considerable 
delay, was finally launched as the Royal Sovereign turretship, was 
put into commission the other day under a distinguished commander, 
was sent on her experimental cruises, and in due course returned 
to port. We should now naturally look for this vessel in the 
Channel Fleet, and should follow with especial interest the per- 
formances of so remarkable a model; but instead of being thus 
instructed on the merits of a most important question, we learn, to 
our astonishment, that the ship is to be paid out of commission, and 
placed out of sight in the steam reserve, along with the indifferent, 
doubtful, or obsolete specimens on the destinies of which we specu- 
lated the other day. If Sir William Armstrong’s newest gun had 
been sent out to Bermuda as ballast the proceeding would have been 
hardly more unaccountable. 

Let the reader remember that this Royal Sovereign offered us our 
first and only chance of ascertaining for ourselves the real worth of 
a syste: which may certainly be a mistaken one, but which may 
possitly be of the utmost value, and which has, at any rate, been 
embraced by the United States as expressing the true principle of 
naval architecture in iron clad ships of war. We do not pretend to 
assert that this system is right, or that the broadside principle is 
wrong. We say only that the point was doubtful, and that the 
launch of the Royal Sovereign gave us our only opportunity of 
bringing the question tothe test ofexperiment. Yet though we havea 
Channel Fleet at sea, and actually engaged in experimental evolutions 
at this very moment, the Royal Sovereign has been left out of the 
squadron. Every other class of our new ironclads is reprezented in 
the fleet, but this unique and original pattern is omitted. What 
renders the proceeding still more astonishing is that, as far as the 
trial of the turret ship had gone, she was pronounced a success. 
The difficulties anticipated in the working of her machinery were 
not encountered, her commander was satisfied with her, and she had 
fully entitled herself, if not to absolute and fia, val, at any 
rate to a complete and unprejudiced trial. This, however, it seems 
she is not to receive, but is to be cut short in her experimental 
career, and huddled out of the way as if she bad been a total failure. 

There is no vessel now in the Channel Fleet which is so naturally 
an object of curiosity and interest as the Royal Sovereign. All the 
others are but frigates of heavy tonnage plated with iron. The 
Warrior, the Hector, and the Defence differ from each other 
principally in size; the Prince Consort differs from these in being 
a wooden ship converted into an ironclad; the Research and the 
Enterprise are designs of the chief constructor of the navy, but still 
only broadside vessels. The peculiarity of the Royal Sovereign is 
that she carries her guns, not in broadside ports, but revolving 
turrets. This was the principle adopted in the construction of the 
famous Monitor, and repeated in the Federal ironclads ever since. 
Whether Mr. Ericsson or Captain Coles was the original inventor we 
need not inquire, but the invention did certainly suggest a question 
which was of great importance, and which has not yet been solved. 
The first idea was that of rendering a ship impregnable by making her 
almost inaccessible. She was to lie on the water almost as flat as a 
raft, presenting no broadside to an enemy’s guns. But on this prin- 
ciple she could, of course, show no guns of her own, and so the 
plan was conceived of raising one or more short turrets on the raft, 
in which the guns were to be mounted. These turrets, it was cal- 
culated, might be constructed of thicker plates than the sides of a 
ship would bear, and might also be armed with heavier guns 
than the broadsides of a ship would carry. Thus there would be a 
gain in both directions. The turrets, which alone would be exposed 
to shot, would be stronger than any ship’s sides, and their arma~- 
ments would be more powerful than any ship’s armament. In fact, it 
was argued for some time that cannon of such calibre as would be 
required for the tactics of modern warfare could not be worked 
otherwise than by the machinery of turrets. Against all this there 
were urged many objections. It was said that ships in which the 
weight was thus distributed could never live at sea, and that on such 
a system of construction no tolerable accommodation could be found 
for the officers and crew. Nor can these objections be regarded as 
entirely speculative, for the American monitors are confessed to be 
unseaworthy, and can scarcely be idered competent even to 
navigate American waters. Besides this, it has been found that the 
machinery of their turrets is constantly getting out of 
Slow speed, bad sailing, indifferent steering, and liability to derange- 
ment in action are the characteristics reported of tiie monitors up to 
the last action in Mobile Bay. No turret ship, in short, has yet 
proved herself a good sea boat. 

But all these admissions, though we readily make them, only 
show the necessity of trying the an fairly, and bringing the 
question to a conclusive issue. The American monitors are not 
good specimens of the class, When they were reported failures 
reat 





refuted, that the Royal Sovereign was not liable to the same 
risks, nor exposed to the same objections, His opinions, too, 
have been justified, to some extent, by the results of experiment. 
Captain Sherard Osborn, the commander of the vessel, an officer 
well qualified to appreciate her capabilities, was satistied with her 
performance as far as it had been ascertained. We believe, indeed, 
that the general impression in professional circles was favourable to 
theship, while, even if it had been otherwise, there were obvious reasons 
for carrying out the experiment to its proper issue when once it had 
been commenced, As it is, nobody can say that the Royal 
Sovereign, which is now to be stowed away in Portsmouth harbour 
unknown and untried, may not be the best model in our ironclad 
navy. This is what renders the proceedings of the authorities so 
utterly unaccountable. The experimental ship, though never 
regarded with much official favour, did at last find her way to sea, 
but now that the great question which is involved in her construc- 
tion might be brought easily to the test oe trial, the experi- 
ment itself, after passing through its first stages with success 
enough to quicken public curiosity, is abruptly discontinued. We 
ask, as everybody is asking, why so extraordinary a step has been 
taken, and the inquiry must sooner or later receive an answer, 





A New Gas Enos, or cuzomoteur, the invention of M. Belon, has 
been introduced at the paper factory of M. Anzin, near Paris, and 
has been favourably reported upon by the Academy of Sciences. It 
is stated that the machine an economy equal to 60 or 70 
per cent. It consists of three principal parts—an air-pump, a smoke- 
consuming furnace, and a motive cylinder. The furnace, when 
the engine is at work, remains closed, unless at the orifice by 
which the air-pump opens on it, and the one by which the 
heated air sets the cylinder in motion. It is so arranged that a 
quantity of combustible matter, equal to that which it consumes, 
falls constantly into it. A state of combustion is kept up by the 
air-pump. Part of the air passing from this rushes into the furnace, 


; the rest combines with the coal gas, forming thus a gaseous mixture, 


the volume of which is far greater than that of the air previous to 
its introduction to the furnace. ‘This mixed air acts on the piston 
of the cylindre moteur with a force proportionate to the increased 
volume produced by the elevation of the temperature. 
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Tus invention, of Messrs. J. Starkey, J. Haworth, and J. R. 
Phippin, of Salford, relates, first, to that portion of the loom called 
the “taking-up motion,” and consists in an arrangement of self- 
acting mechanism for decreasing the rotation of the cloth roller as 
the fabric accumulates thereupon. Such mechanism consists of the 
ordinary lever vibrating upon a fulcrum, and having near the top 
the usual two or more pawls above such fulcrum, which act upon 
the ordinary ratchet wheel driving the cloth roller; in the lower 
end of the lever a vertical slot or slide is formed, in which is a stud 
or sliding piece connected with and receiving motion from the 
slay ; the said stud being attached by a band passing round a bowl on 
the framing to a rod acting on the periphery of the cloth roller. 
Thus, as the fabric accumulates on the roller, the stud is drawn 
gradually in the slot by the band, and so gives a less throw to the 
pawls, and diminishes the rotation of the cloth roller. 

A second part of the invention relates to an improved arrangement 
of apparatus for driving the shuttle termed the picking motion, 
which consists in the use of a disc wheel, which is driven from the 
pinion on the crank shaft, and having ou its face a swell or incline, 
which strikes at every revolution a bowl secured to a diagonal shaft, 
which is connected by means of a sirap to the picking stick, and 
effects the sudden movement of the picking stick and the propulsion 
of the shuttle. 

This picker and stick for propelling the shuttle constitutes a third 
part of the invention, and consists in facing or covering the picking 
stick with buffalo hide, india-rubber, or other suitable material ; the 
parallel action of the picking stick being obtained by a rod or | 
guide in the shuttle box, which passes through the stick, the forward 
concussion or driving motion of the stick being medified by an 
elastic cushion at the end of the shuttle box. 

The fourth part of the invention relates to the motion for actu- 
ating the healds, termed the heald or shedding motion, and consists in 
the employment and use of an endless chain, cord, or band, partly 
eucireling the peripheries of the cams or eccentrics, to transmit the 
motion to the healds, ‘The cams or eccentrics are to be driven from 
a bevel pinion on the crank shaft by a bevel wheel rotating once | 
while the crank shaft rotates twice, and one portion of the chain or | 
band passes round the cam, the lower part of the chain passing | 
round a bow! in connection with the heald levers, so that the move- 
ment of the cam effects the rise and fall of the healds by neans of | 
the endless chain. 

Fifthly, the invention relates to that part of the loom known as 
the weft motion, for stopping the loom when the weft breaks, aud | 
consists in an arrangement of mechanism which may be thus 
described: —Upon the slay of the loom is hinged a bell-crank lever, 
having its upper ov vertical end hooked; this lever is brought into 
a vertical position by means of an inclined plane actuated by the 
swell in the shuttle box; when in such position it is ready to act 
upon the bent end of the balanced weft fork, should the weft be 
disunited, which effects the stoppage of the loom in the ordinary 
way; but if the weit be entire the bent end of the fork is lifted 
above the hooked end of the bell crank, and the progress of the 
weaving is not arrested. 

Lastly, the invention relates to the warp beam, and is designed 
to regulate the pressure thereupon, and consequently the tension of 
the warp. The improvement consists in the use of screws having 
toothed or star-wheel heads, into which a stud or tooth on the warp 
beam gears at each revolution, so as to turn the screws and gradually 
lessen the pressure of the india-rubber or bearings in which the 
warp beam is mounted as the warp becomes unwound; or the said 
sc.ew or screws may be attached to a wedge or wedges, the with- 
drawal of which from beneath an elastic bed upon which the beam 
bears will decrease the pressure thereupon. 

Vig. 1 represents an end view of that part of the loom to which 
the improved taking-up motion is attached, a, a, being the framing 
of the loom; 6, the ordinary vibrating lever or “monkey tail,” 
moving the taking-up ratchets c, c, c, and turning the cloth roller d; 
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the rod e, as upon the surface of ‘the cloth, is attached by a 
hook to the adjustable link and chain /; so that as the fabric 
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accumulates the sliding bar g, to which the opposite end of the chain 
is attached, is drawn down, and the link 4 working in the slot i is 
brought nearer to the bearing of the slay i', and the action of the 

wl is decreased, and less cloth taken up. The pawls are arranged 
in sets of four, in order to act more accurately on the ratchets; and 
the dowle sets of pawls &, k, are holding pawls to prevent reverse 
action of the wheel. These pawls may ail be lifted, when required, 
by the cords and fingers /, by means of the stop rod of the loom (seen 
in Fig. 3). By removing the link ’ to any one of the holes c', c?, 
and c3,in the sliding bar g, it will make a difference of five picks 
to the inch, and the nut e! will adjust the taking-up motion to the 
decimal part of a pick. Fig. 2 represents an end view of the loom, 
showing the picking motion, which is effected by means of the 
disc wheels m, m, which are driven by the pinions , on the crank 0, 
and have upon their faces a swell or incline, which at every 
revolution comes into contact with the bowls p on the diagonal 
shafts g, g, which are connected to the picking sticks r by means 
of straps, and thus effect the propulsion a the shuttle, the alternate 
motion of the picking stick required being effected by causing the 
disc wheels to revolve once while the crank shaft rotates twice, aud 
8o arranging the position of the swells as to cause them to act alter- 
nately. This view also exhibits the method of lessening and regu- 
lating the friction and pressure on the bearings of the warp beam 7", 





Fig. 5, being a detached view of the same, by withdrawing the wedge | 
s from beneath the elastic bed on which the beam rests, by means of | 
the screws with star-wheel heads ¢, t, which are turned by the cun- 

tact of a bent stud u at each revolution of the beam. This view, | 
and Fig. 3 also, exhibit the mechanism for actuating the healds | 
v,v; w being the endless cord or baud, the upper portion partly | 
encircling the cams z, 2, by which means motion is transmitted to | 
ihe healds, the lower parts of the bands passing round the 
bowls y,y, on the heald levers for shedding, the said cams being 
driven from the crank shaft by the bevel wheels z, z. Fig. 4 
represents a plan view of the apparatus for stopping the loom when 
the weft breaks, which is effected by means of a bell-cravk lever 1 
hinged to the slay i, and having the upper or vertical end !:ooked ; 
this lever is brought into a vertical position by means of the inclined 
tinger 2 acted upon by the swell in the shuttle box, and when 
in such position (that is, when the shuttle is not in the box, aud 
does not press the swell) it is ready to act upon the bent end of 
the balanced weft fork 3, should the weft be disunited or the 
shuttle not complete its race, and by means of the bent finger 4 
at the end of the stop rod 5, the frog c! of the loom is brought 
into operation. and the spring handle released and the loom 
stopped; but if the weft “ entire the bent end of the fork is 
lifted above the hooked end of the bell-crank lever, and no contact 
taking place the loom is not stopped. In Fig. 4, a? is an auxiliary 
or expanding temple placed in the breast beam, wiich assists the 
widening of the cloth as it passes over the beam, 
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ImpRoveMENT IN STEAMBOAT Prorutsion.—“ Featherisg paddle- 
wheels” are no new thing. They are in common use on the 
Mediterranean and West India lines of British steamers. But, owivg 
to their complication, and the amount of friction involved, the 
success of the principle can be regarded only as indifferent. An 
American inveutor, Mr. Manley, has made further progress in the 
same direction, promising the most important results. ‘Ihe principle 
is embraced in the fact of the perpendicular immersion of the 
buckets, caused by an eccentric or an independent centre, each 
bucket being perpendicularly immersed by the eccentricity. On 
Saturday last a trial was made with the steamer L. Boardman, 
for the benefit of representatives of the Cunard line of English 
steamers, and other gentlemen, including one of the largest steam- 
boat proprietors on the Mississippi. The observations made were 
—, regarded as conclusive. On the morning of the same day 
orders were given for the application of the improved wheel to one 





of the largest Sound steamers, and a gentleman who has a con- 
trolling interest in a new steam enterprise on the Pacific coast like- 
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wise expressed himself determined to recommend its immediate 
adoption. If the invention possesses the merit which this 
experiment seems to show, its importance cannot be easily 
exaggerated, in tho saving of fuel effected, which is claimed to be 
at least 35 per cent., to say nothing of the increase of speed. 
Take, for example, the performances of the Baltic, which 
consumes ninety tons of coal per day, when steaming at the rate 
of 280 miles, or of the Persia, which consumes 150 tons per day. 
The latter, calling the price of coal 12 dols. for bituminous, burns 
fuel to the value of 21,600 dols. every trip. The Manley Paddle- 
wheel Company assert that the trials made with their experimental 
boat demonstrate that more than one-third of this expenditure may 
be saved. If this claim can be substantiated navigation by sail as 
well as steam must, at some future day, be revolutionised on long 
routes, where speedy transportation is essential, The enormous 
expense of steam navigation—now greater than ever—is all that 
render the subsidies of foreign governments a formidable obstacle to 
American capitalists, who have no extraneous assistance. The 
steamer L. Boardman, with her old radial wheels, attained a maxi- 
mum speed of ten miles per hour, with twenty buckets, 19} Ib. 
steam, and twenty-six revolutions. ‘The improved wheels applied 
were of the same diameter, without alteration in hull, boiler, or 
engine, and under the same conditions of wind and tide, made 13} 
miles per hour, with 19 lb. steam, and twenty-three revolutions. 
Rynning the same distance she consumed previously 1,841 1b. coal, 
and now only 1,169 1b., a saving in fuel of about 35} per cent. For 
sea-going vessels another advantage is that, by reason of the increased 
dip of buckets, the motion of the ship would not roll them out of water. 
And, for like rea-on, the hold of the buckets on the water is not 
affected by the quantity of freight and fuel on board. The buckets 








| enter like knives, and rise vertically without lifting a great body of 


water, sometimes equal to many tons, straining the engine and even 
endangering the ship We hope the iuventors will realise all their 
anticipations.— New York Journal of Commerce. 

Urinisation or SewaGe.—It is stated that the local authorities at 
Teignmouth are taking preliminary measures to prevent the town 
sewage of Newton runnin x into the river Teign, and that application 
has been made to the Secretary of State to send down an inspector 
to investigate the matter. ‘The authorities at Newton are con- 
structing a large sewer for carrying the sewage of the town into the 
Teignu direct. 1t has hithertorun intothe river through the Lemon. By 
the construction of this sewer, the inhabitants of Teignmouth think 
that the health of their own town will be affected; hence the appli- 
cation to the Secretary of State. It has been suggested that as this 
is a matter of considerable importance to both towns, and as the 
question of utilising town sewage is evgaging attention in various 
parts of the country, that the subject should be considered by the 
Newton Local Board, in order that, if possible, the sewage of the 
town may be protitably disposed of.— Westera Uorning News. 

Portsmoutr#.—This borough, which numbers nearly 100,000 in- 
habitants, has at length thrown off its state of exceptional lethargy, 
and declared for sanitary progress. The borough has hitherto been 
governed by three distinct and mutually jealous sets of improve- 
ment (?) commissioners; but the Local Government Act came into 
force a month ago, and on Monday last the town council, by a very 
large majority, resolved to adopt the drainage scheme prepared by 
the borough engineer, Mr. Lewis Angell, C.E., the estimated cost 
of which is £100,000. This scheme has been submitted to Mr. 
Hawkshaw, FI S., and confirmed by him in all essential features. 
The report of Mr. Angell states that “in few boroughs could be 
found a greater absence of those sanitary measures which an im- 
proved state of knowledge has taught us as necessary to life and 
healty, With few exceptions the streets are without sewers, and 
the houses without drainage.” On account of the flatness of the 
borough, the nature of the soil, and the remoteness of the outfall, 
several serious difficulties will have to be surmounted ; but the 
works, when executed, may be expected to prove of inestimable 
advantage to the borough.— Builder. 
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TO CORRESPONDENTS. 

Norice.—A Speciat Epirion of ‘THE ENGINEER ¢s 

published for Foreicn Circutation. This edition, 

printed upon paper manufactured for the purpose, will 


pass through the foreign post offices at the charge of a | 


single postage. 

+ .*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 





BOILING BY MEANS OF HOT AIR. 
(To the Editor of The Engineer.) 

Sir,—Could you, or any of your readers, kindly inform me if boiling by 
means of forcing ot air into liquids has been tried, and with what result ? 
As in sugar boiling I think good results would be found, as burning at the 
bottom of vessel would be obviated. I have made some trials with pro- 
duetion of hot air by fan, through fire-clay pipes, and hope to go on, but 
am feeling my way. Cc. M. K. Dick. 

Late of Trinidad, Sugar Planter. 


THE SEWAGE QUESTION. 
(To the Edvtor of The Engineer.) 

Sin,—Allow me to correct an error in your article on ‘*The Sewage 
Question,” as relating to Croydon, and inform you that the site of 
Mr. Horniman’s, or any other, land has never been sold or otherwise dealt 
with to pay our debts ; and, moreover, that the town of Croydon never pos- 
sessed a People’s Park until within a few months since, when the local 
board purchased Duppa’s Hill for that object. 

The fruitless lawsuits to which you allude have been anything but fruit- 
less, as the law expenses of Croydon were principally incurred in establish- 
ing our right to our water supply ; they have been the means of conferring 
a great boon upon the town ; and, moreover, the injunctions issued against 
us on account of our sewage have had the effect of turning it to a profitable 
account. 

Croydon was one of the first, if not the first, town to put into active opera- 
tion the clauses of the Public Health Act, 1848, and a new system of sewer- 
ing was adopted for the first time. With such a system it could not be 
expected that perfection could be reached at once, yet that system 
contained within it the elements that have since becn successfully carried 
out, not only at Croydon, but in many other towns. 

Batpwin LatuaM (Engineer for the Local Board). 

Engineer and Surveyor’s Office, Town-hall, Croydon, 

4th October, iS64. 

[We used the term * people's park” not in the technical sense of modern prac 
tice, but simply as wild land belonging to the town of Croydon, over which 
people might roam at pleasure, Will our correspondent set us rigat as to 
the real tenure by which Mr. Horniman obtained possession, and as to 
whether or not it was town property before he obtained it? Into the ques- 
tion, whether the identical proceeds went to the specific sewage account, 
we will not inquire too curiously. But we certainly should have preferred 
Combe Hurst to ** Duppa’s Hill” jor a playground. We had supposed, 
with the general public, that the Croydon luw-suits were a question of dirty 
water called sewage ; but our correspondent says they were principally in- 
curred for clean water. Why “injunctions” were needed to force the board 
to use their sewage economically is a puzzle tous Surely it might have 
been done without an injunction. With regard to the fact that Croydon has 
utilised its sewage, we had noticed that elsewhere, before receiving our corre- 
spondent’s letter. Whether it is the best mode of dealing with sewage, or 
applicable to all circumstances, is another matter. Perhaps our corre- 
spondent will favour us with the acreage irrigated, and as to how 
the sewage is elevated, the cost in outlay of capital, cost of working, and 
velurns.—Eb, E.| 





LENOIR’S GAS ENGINES. 
(To the Editor of The Engineer). 

Sir,—In my opinion the economy of a one or two horse-power gas engine, 
as compared with a steam engine of similar power, is very much in favour 
of the former. Where a small steam engine is required to work for only 
one or two hours each day the loss of fuel in getting up the steam is very 
considerable ; whereas, in the gas engine, the consumption of the gas is in 
exact proportion to the work done. It can be started instantly—worked at 
intervalsx—and yet the amount of gas consumed is in exact proportion to the 
work done as if it were at work continuously. The economy would be very 
much in favour of the gas engine, as compared with a steam engine of 
equal power, in those small engines that are used for grinding coffee, 
crushing sugar, &c., and that are not worked for more than an hour or two 
in the day Also in private dwellings, as well as in public institutions, 
where tanks and reservoirs, often at the top of buildings, are required to 
be filled with water, generally by manual labour at the force pump; to 
such work the gas engine could be applied with economy, certainty, and 
advantage, 

There are three objections to Lenoir’s engine :— 

1st. The high price of gas in many places. I know, in one instance, 
where gas costs 7s. 6d. per 1,000 cubic feet; and another where it costs 
10s. per 1,000 cubic feet. 

2nd. Lenoir’s engine can only be worked where gas is comeatable ; and, 

3rd. The disagreeable exhalations from the galvanic battery, their injury 
to the brass and irou works of the engine, the expense of the battery in 
the acids and metals consumed, and the uncertainty in the action of the 
battery, for it often misses fire, as instanced in Lenvir’s engine in the pre- 
sent Dublin Exhibition. 

Ist. Now, I have succeeded in producing explosive gas most suitable for 
Lenoir’s engine, at a cust of from 3s. to 3s. 3d. per 1,000 cubic feet. 

2nd. The whole gas-producing apparatus, for a 2-horse power engine, fits 
into a stout wooden box, 3}ft. long, 24ft. wide, and 3ft. high; the engine 
holted on top. 

3rd. 1 dispense with the galvanic battery altogether, its acids, metals 
an.! exhalations, I substitute instead a novel arrangement of a per- 
manent stel magnet to explode the gases in the cylinder, and I will engage 
that there will be no misstire. 

In conclusion, there will be no governor required, as by a simple arrange- 
ment the quantity and density of the gas admitted into the cylinder, to be 
there exploded, varies in exact proportion to the demand in the power o 
the engine. 

Should these improvements be deemed valuable, I will be happy to com- 
municate with any manufacturer of Lenoir’s gas-power engine. 

Garristown, Co. Dublin. Rey. Tuomas LANGAN. 
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THE CHAIN CABLE AND ANCHOR TESTING BILL IN 
OPERATION. 

Wirt great pleasure we last week recorded the fact that 
the Board of Trade had delegated the supervision of the 
public chain cable and anchor testing establishments to one 
of their inspecting engineers. ‘To every one, except to one 
or two large chain cable making firms, the fact that this 
beneficent Act is in active operation must be a cause of 
great satisfaction. We feel confident that the provisions of 
this Act, carefully and scientifically carried out, will effect 
a large saving of life and property. The shipping interest 








THE ENGINEER. 
generally, and the body of chain makers, convinced that 
their interests are intimately bound up in the carrying out 
of the provisions of this bill, appear to partake in the 
opinions we have long felt that Mr. Laird’s Chain Cable 
and Anchor Testing Bill isa great public benefit. Remem- 





bering that nearly 1,000 British lives are annually lost at | 
sea, and that very many experienced men are of opinion that | 


at least 50 percent. of this dreadful destruction of lifeand pro- 
perty are due to bad anchors and cables, we regard this mea- 


sure—scarcely noticed by the general public—as one of the | 


most important that has ever been sanctioned by Parlia- 
ment. 
the organs of the shipping and chain making interests to 
Mr. Laird, M.P.. who carried the bill through the Lower 
House, and to Mr. Trotman, the noted anchor patentee, 
whose determined agitation in the matter at last convinced 
those interested in the measure. i 

The bill provides that the chain cables and anchors shall 
be tested “ to the same tensile strain as that to which chain 
cables and anchors of the same size are subjected before 
being received for the use of her Majesty's naval service.” 
This is well known to be a gradually-applied load of 630 lb. 
for each circular one-eighth of an inch of the area of the 
bolt of which the cable is made, or 11°46 tons to the square 
inch on each side of the link. The former so-called “ mer- 
chant test ” was about 14 per cent. less, but Mr. Laird’s 
Bill entirely does away with any test lower than the navy 
proof. <A merely gradually-applied tensile strain is, how- 
ever, very properly not considered sufficient, and in the 
royal dockyards, and at other establishments, the chain 
cable, while under tension, is struck with a hammer at 
about every fathom of its length. A cable might be made 
of brittle iron, but with welds of such good workmanship 
that nothing would break under the static load of the press, 
while the impulsive force often brought on the cable at sea 
would soon shatter such brittle links. ‘There are several 
reasons also why a gradual ioad does not easily find out a 
defective weld, and why a sudden blow is much more 
effective for this purpose. There is undoubtedly 
a want of precision about this very important 
hammer test. A blow from a hammer is a very in- 
definite thing, and it will vary in force with the 
weight of the hammer itself, with the height it is 
swung, and with the muscular power exerted on the 
handle. It would indeed seem that this point should 
be settled with more precision than is at present 
the case. The provisions adopted by the Admiralty were 


We thus heartily join in the thanks expressed by | 











tension of the Chain Cable Testing Act to the chains and 
wire ropes of mines would be but a repetition by the mining 
interest of what has been done by the shipping interest. 
Exactly similar effects would be produced. Better wire 
and workmanship would be employed, and wire ropes 
would be more equable in quality. Just a month ago we 
ventured to advocate this measure, and our attempt appeared 
to excite great indignation in a self-fancied guardian of the 
colliery-proprietor interest. We can only believe that our 
proposal seemed to advocate an unwarranted interference. 
But this is the very kind of interference which has been 
long energetically desired by the greater number of ship- 
owners. In truth, such a measure would be a direct gain 
to the colliery owners, as it would raise the quality of wire 
rope just as testing chain cables has already raised their 
quality, and just as the Shoeburyness testing of armour 
plates has immensely improved the quality of rolled plate. 
Last Tuesday fortnight a fearful ‘accident took place at 
Madeley, at a colliery between that place and Ironbridge, 
through the breaking of a wire rope. No less than nine 
people were killed through the falling of the skip in the 
shaft. The cage fell right through a scaffold of six-inch 
oak at the bottom of the pit, and the dead bodies of the 
men had to be dragged from the sump. ‘The accident 


| occurred in the evening, while the last gang of men were 


| being drawn up to bank. 


settled in 1831—a long time ago, and when many points | 


with regard to testing iron were less understood than they 
are now. It is a remarkable thing that the resilience, or 
the amount of temporary and permanent elongation taken 
by hempen cables, chain cables, and wire ropes, has never 
been recorded in any published results of experiments. It 
is not, perhaps, generally known that anchors for the navy 
were, before 1831, tested by letting them fall on the crowns 
from a determinate height for each size of anchor. ‘This is 
now practised, and with good effect, in Russia. It is there 
found that a defective weld often escapes the test of the 
dead pull of the press, but is at once detected by the fall. 
Of course there is a certain amount of danger in exceeding 
this test, and, as with cables, the most careful examination 
should be given to determine whether any cracks have been 
produced. 


arm from the “ pee” or point. 





At present anchors are tested by attaching | 
a chain at a point one-third of the length of the | 
Any permanent deflection, | 


after the removal of the proof strain, is noted by means of | 


a previous measurement by screw gauges, and if the per- | 


manent variation of angle is found to be more than ‘ths of 
an inch, the anchor is rejected. In the royal doekyards 
the crowns are also “ fire-proofed,” that is to say, they are 
heated toa blood-red heat, andare then taken from the fire and 
examined in the shade. Any marks or lines are held to 
indicate a false weld. ‘The anchor is then allowed to col 
down, and is hammer-hardened while this is going on. 
Through the public attention which has been directed 
to testing chain cables and anchors, we expect to see a 
system generally adopted in conformity with the scientific 
progress of the profession. ‘The pull exerted by the press 
will be exactly measured by the only known way of ac- 
curately measuring the stress produced by hydraulic 
pressure, viz., the use of an exact weighbridge. Short 
lengths only will be tested at one time; the chains and 
anchors will be tested while “blue,” or before being 
painted. The hammer test will be as accurately determined 


as is possible; and due regard will be had to the tempera- | 


ture of the proving house. A potent influence for good 
would beinfluenced by a system of:—1, Keeping an accurate 
record in the proving houses of the name of the maker of the 
chain cables andanchors tested ; 2,the number of links broken 
or the amount of deflection of the anchor. If possible, the 
subsequent history of the cable or anchor should be recorded. 
From the adoption of this system of publicity we should 
expect the same effect on the chain cable and anchor manu- 
facturer as the publication by Professor Airy of the annual 
performances of the chronometers tried at Greenwich ; or as 
the effect produced by the quadrennial trials of the Royal 
Agricultural Society on the manufacture of agricultural 
implements. The emulation excited amongst the competing 
makers forbids the more noted ones reposing on their 
laurels; the smaller but talented makers have a chance of 
rising, and the old-established larger makers cannot secure 
a complete monopoly of success. We expect, indeed, to see 
on an universal scale the same effect which was produced 
in Liverpool at the first establishment of the old corporation 
testing machine. Established in 1855, that year witnessed 
the rejection of no less than 823 per cent. of the chains 
there tested ; by the end of August, 1859, this already fell 
to 71 per cent. The Liverpool people were actually forced 
to erect their testing house, as, before this was done, the 
light ships were continually breaking from their moorings, 


and thereby luring to destruction the ships making for the | 


ort. 

Now if the mining proprietors only knewit, they would 
find it to their interest in having their wire ropes and 
chains tested in the same way as the chain cables of ships. 
The Admiralty have found it necessary to do this for their 
wire rope standing rigging, ever since 1831, and the ex- 


Leaving alone such a fearful 
destruction of life, the cost in repairs required through this 
accident will be no despicable amount. Of course it may be 
said that if the wire rope had been tested this could not have 
necessarily prevented the accident. In one sense this is 
true; but the test would have diminished the chances in 
favour of the rupture. At any rate the colliery proprietor 
would have been certain to have had a good article to begin 
with. ‘The very best cable that was ever made cannot last 
for ever ; it must at last get injured by corrosion, by abra- 
sion, by undue strains, by some accidental kink. ‘The same 
will be the case with a wire rope ; and in both instances care 
and attention are required to watch and prevent the effects 
of a deterioration that is cerfain, sooner or later, to ensue. 
We therefore fully hope that Mr, Laird, M.P., will extend 
his bill next session to the chains and wire ropes of mines, 
as well as to the cables and anchors of ships. 


THE USE OF DECIMAL MEASURES IN ENGINEERING, 
Ir would tax to the utmost the decimal system, or any 
other system, to measure the superficial area of the paper 
covered by various opinions in various weights and mea- 
sures, while to weigh these opinions with satisfaction to all 
would demand other methods of weighing than that of 
counterpoising kilogrammes. It may be taken for granted 
that the decimalisation of our weights and measures— 
which simply means bringing our ordinary methods of 
estimating the value of material substances within the 
range of our habitual system of notation—would be an im- 
measurable benefit. But then, like most benefits—like, for 
instance, a liquidation of the National Debt—we cannot 
acquire it by indolently putting off the decision of the matter 
to future generations. This policy of procrastination is, 
however, what is being carried out, and, in spite of Mr, 
Ewart’s bill, passed last June, for legalising the use of the 
metrie system in this country, we may well inquire whether 
we shall ever see any system of the kind in operation. Up 
to the present the attempted introduction of the decimal 
system has rendered the existing confusion more confused. 
Asarule English engineers have now to calculate in inches, 
feet, yards, fathoms, poles, furlongs, and miles ; the propor- 
tions of which to each other are expressed by the numbers 
12, 3, 2, 22,48, 8. This is bad enough, but some engi- 
neers, such as Mr. Whitworth, have already divided the 
foot into tenths, and many civil engineers have long 
used the yard decimally. It may even be said that 
the French metric system has already, and long 
before Mr. Ewart’s bill, achieved a partial introduc- 
tion into the engineering workshop. Sharp, Stewart, 
and Co. use the French metric system in manufacturing 
their many Giffard Injectors, and locomotives for the Con- 
tinent were long ago made according to the metric system 
at these very same Atlas Works. ‘The Manchester ope- 
ratives are found to adapt themselves very easily to the 
metric measures, and a millimetre must always be a more 
rational and definite term than such a “ dimension” as 
“ one-sixteenth full,” or “ one-sixteenth bare.” And, as we 
lately pointed out, the introduction of any system of mea- 
surement susceptible of a rational expression of minute 
dimensions would enable us todo away with the rude and 
rule-of-thumb wire gauges that vary with every trade and 
in almost every. ditierent manufacturing district. What 
we would now wish to show is that engineers should come 
to some speedy decision on the matter of decimal measures. 
The existence of a decimalised foot, and of the French 
metre, both struggling for mastery in this country, is a 
state of things that will lead to much annoyance and pecu- 
niary loss, We have known workshops on the Continent 
which have been forced, in the first place, to work to the 
old foot, then to the decimalised foot, then to the French 
metre, and, in this way, experiencing great loss from 
the resulting depreciation in their patterns. Patterns 
and drawings made to any one of these three sys- 
tems of measurement could not be casily adapted one to 
the other. In any case the innovation will lead—like all 
innovations, more or less—to individual hardship. Ex- 
pensive drawings and scientific works will be greatly 
depreciated by the introduction of any new system of 
weights and measures, and many useful practical numbers 
will have to be unlearnt. But we cannot have the advan- 
tage of reckouing decimally without paying something for 
it. What we require is to make up our minds to one or 
the other course of proceeding—either to stubbornly keep 
to our present system; or to take the inch—or, perhaps, 
like Mr. Whitworth, the foot—as a decimal unit; or to at 
once frankly accept the French system. ‘The plunge 
ought to be taken as soon as possible, and we thus greatly 
regret the apathy of our engineering bodies in this matter, 
and more especially of the Institution of Civil Engineers. 
Each year’s delay may be said to lead us deeper into the 
mire of a lot of different systems. 

Leaving out the fact that the mechanical engineer uses 
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the foot, the civil engineer the yard, and the mining 
engineer the fathom, while the metre is already partially 
in use, we find that the foot alone is divided decimally by 
some—producing a separate inch—while the old inch 1s 
sometimes divided into sixteenths, sometimes into tenths, 
and even, occasionally, into twelfths. The ordinary 
system of inches, feet, yards, fathoms, &c., may be 
said to have been long ago condemned by the simplest 
common sense. To hope that a duodecimal notation 
should come to the relief of our duodecimally divided foot 


would be to hope for a mundane state of things that could | 
The con- | 


only exist in the sanguine brains of projectors. 
test would seem to lie between the acceptance of the British 
inch as a unit and base of a decimal system of measurement, 
and the French metric system. Some of the foremost 
men of science, such as Sir John Herschell and Professor 
C. Piazzi Smyth, uphold the inch as the future unit of a 
new system of measurement. Professor Smyth even looks 
upon the British inch as “our inheritance in the Great 
Pyramid,”* and backs up his opinions in one of the most 
extraordinary literary compounds of abstruse mathematics 
and excited rhetoric that was ever published. One of our 
late numbers contained a paper “On Units of Measure,” 
read by Dr. Rankine before the British Association, in 


which the case was stated as strongly as possible against | 


the use of the French metric system, and in favour of the 
British inch as a unit of measure. One of the chief objec- 
tions against the use of the metric system in scientific 
writings will be seen to be founded on the supposition 
that the ordinary system of measure will never be given 
up in trade, and that the use of the metric system alone 
would thus interfere in the intricate union of science and 
trade. The Doctor then shows that one-fourth of the 
world’s population—the 270 millions in the British 
and Russian empires and the American States—use 
the standards of length which are multiples of the 
British inch. Reference is then made to the futility of 
the comparison of a unit of measure with a natural stand- 
ard, and to the mistakes made by the French philosophers 
in estimating the ten-millionth part of the quarter of the 
meridian, which was intended to give the unit of measure. 


Dr. Rankine, however, himself maintains that this error is | 


of little importance, as “ no comparison of a unit of measure 
with any natural standard can ever be more than approxi- 
mate; for the art of comparing two measuring instruments 
of artificial standards with each other is, and always must 


continue, in point of precision, to be in advance of the art 


of measuring the object used as a natural standard, which 
is necessarily affected by more causes of error.” ‘The last 
and most important objection brought by Dr. Rankine 
against the French metric system is that the kilogramme 
is not what it is supposed to be—the exact weight of a 
cubic decimetre of pure water at its maximum density. Dr, 
Kankine considers it doubtful whether the weight of a 
given volume of pure water is, or can be, known to the 
accuracy of one ten-thousandth part, although two lengths 
can be compared together to the accuracy of one-millionth 
part. Now, according to a communication from the well- 
known M. Babinet, addressed to the Jnstitut, the errors 
made in ‘determining the standard kilogramme are much 
more serious than is generally believed. He states that 
the great Laplace was very anxious during years just 
preceding his death, about the probable disagreement be- 
tween the metre and the kilogramme. M. Babinet, in 
order to give a notion of the ignorance of the instrument 
makers, Fortin and Lefévre-Gineau, charged to deter- 
mine the kilogramme, states that Lefevre-Gineau actually 
drilled a second hole in the cylinder intended to determine 
tle number of grammes, “in order that the one inside should 
be in equilibrio with that outside.” 

Still, notwithstanding all these objections to the French 
metric system, we arestill inclined to side with its general 
adoption into Kngland. We must have some decimal 
system or other, and to hope that the inch will be deci- 
malised, or to hope that a decimal system of notation will 
be ever introduced, will be to hope for a kind of arithmetical 
millenium. After all, it is all very well to talk about the 
inch asa unit, but in trath the foot is the real practical 
unit in most trades. It may be a low view to take of the 
question, but we think that any unit would do if we 
could only get some decimal system, and that speedily. 
Can it be well hoped, practically speaking, that the use of 
the inch as a unit of a decimal system could really make its 
way with us? We fear not. But whatever system be 
adopted, let the reform take place as soon as possible. It 
would perhaps be a salve to the patriotic sentiments of our 
British savants to carefully rectity the French kilogramme, 
and this task might well be undertaken, for application to 
scientific, technical, if not to purely scientific, purposes, 

It may be briefly stated that three principal reforms are 
required by engineers and the public with regard to weights 
and measures :—1. A decimal system of whatever lind; 2. 
Uniformity ; 3. A system that will easily connect together 
the measures of capacity in calculations. If wedo nct, some 
time or other, make up our minds to some course of pro- 
ceeding, we shall never have any decimal system at all; 
and if we do not make up our minds speedily we shall 
drift into a heterogenous variety of systems. If there were 
fair grounds for hoping that a complete decimal system of 
weights and measures, based on the British inch, could be 
placed within our grasp—a system, in fact, as complete as 
the metrie system—we should be inclined to prefer this. 
But, under the present state of things, the most practical 


plan would appear to be to at once accept the French | 
metric system, after its measures of weight had undergone | 


an examination as to their exactitude. 

While upon this subject, we may mention that a very 
complete series of metric tables has lately been published 
by an engineer, in which British measures and weights are 
compared with those of the metric system.¢ The measures 





* © Our Luberitance in the Great Pyramid,” by Professor C. Piazzi 
Smyth, &e., Astronomer-Reyal for Scotland. London: Strahan 
and Co., 1864. 
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and Weights are compared with those of the Metric System at present 
in Use on the Continent. By Charles Hutton Dowling, Civil 
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| of length, superficies, solidity, and capacity are converted 
from metric to British, and vice versd. The same is done 
| for troy and avoirdupois weight, and the work is supple- 
| mented by a series of useful miscellaneous tables, giving, for 
| instance, the hectogrammes per square centimetre to pounds 
| per square inch; kilogrammes per square metre to 
| pounds per square foot ; metric quintals per square centi- 
| metre to tons per square inch, and other similar tables ; as 
_also a tabular comparison of the three thermometric scales, 
and of the British and metric barometers. The author 
states that the Astronomer-Royal, Professor Airy, has 
examined the fundamental numbers upon which the tables 
| have been calculated, and has certified to their correctness. 
| The work is also prefaced by a short history of the British 
‘and French standards of measurement, weight, and 
| capacity. There is, however, one little point, which is 
scarcely the fault of the author, but against which 
| we would caution our readers. It will be seen in 
| table xvi. that 1 square millimetre is given as equal 
| to 0-001 square inch. ‘This is liable to lead to error, if one 

thousandth of a square inch be at once taken, as it might 
| not unnaturally be, as equal to one square millimetre. In 
| truth, one square millimetre is equal to 0°001550059 
| square inch. 


THE SEWAGE QUESTION. 
No. 2 





WueEN the Board of Works were sitting in permanence 
on the main drainage question we had a discussion on the | 
subject with an intelligent engineer who was one of the | 
members, and he clearly agreed with us that the great | 
sewers were but a temporary means of dealing with the | 
evil, and that with the increase of London, twenty-five to | 
thirty years would render them as inefficient as the existing 
sewers then were, and that their chief use was to carry 
off storms of rainwater. ‘This was wholly apart from the | 
question of sewage value as manure. We have seen no | 
reason to depart from this opinion. 

Opinion has been divided as to the unhealthiness gener- | 
ated by the foul condition of the river Thames, some | 
insisting that mere stench is not a source of disease, and | 
others that it is. ‘Truth may lie between. It is very 
certain that cooks occasionally get their fingers poisoned in 
| the preparation of a putrid hare for cooking, which after | 

cooking other people swallow as very wholesome nutriment. | 

We know, also, that sausages made of meat that has once | 
been putrid are poisonous to the digestive organs, that is to | 
| say, they have poisonous indirect contact with the blood. | 
Putrid meat ceases to be poisonous after acted on by fire; as the | 
mandioca root, poisonous with the juice in it, becomes good 
food when the juice is desiccated. Now, ‘Thames water is 
by sea-going people pronounced the best of all water to 
take on board, and we believe that at the time the 
legislators in St. Stephen’s were closing their windows 
against the fumes of the liquid, sailors were embarrelling 
it below bridge for drinking stores. ‘Those who have sailed 
on board such craft know that if the cesk be opened ina 
few days, the putrid odour almost knocks down the opener, 
but after a few weeks the putrefactive process has passed 
through all its stages, and the water has become as pure 
and limpid as the brightest spring from a sandstone hill. 
The mischievous elements have departed, and only a sedi- 
ment free from ordinary chemical changes is left behind. _ 

Now, those who have watched the same process will 
or may have remarked, that when the hot weather begins, 
and the water grows scarce, the proprietors of docks and 
canals drive out their accumulated filth into the river, and 
there is a great turning up of the white bellies of flounders 
and other fish about Chelsea and Battersea and similar 
places. Ifthe weather remains consecutively hot—about 
80 deg.—an acid smell is first perceived, like that ofa brew- 
house ; then followsa putrid smell; and, if the hot weather 
continues for some twenty days, the steamers meanwhile 
churning up the filth to be acted on, the source of putrid 
fermentation becomes exhausted and the evil disappears, 
till a fresh charge of filth has accumulated. But, in shallow 
places, such as ditches with little water, this fermentation | 
does not go on to the final destruction of the cause of it— 
the slimy viscous mass is not sufficiently permeable to the 
heat of the atmosphere. And with salt water mixed the 
evaporation is impeded, and the putrefactive fermentation 








does not reach the destructive point. With fresh water, | 
and suflicient sun, the sewage is cooked or heated till it | 
evaporates and is rendered innoxious, like the mandioca | 
root by drying. 

It is clear that, if a city be seated on a considerable 
elevation, with a river and a strong downward current and | 
no tide, all the sewage may be transmitted by it to a | 
distance, or to the sea. The inhabitants of the city may 
thus get rid of their nuisance, but it will crop out some- 
where else. Had London been a summit elevation like 
Birmingham, Mr. Chadwick’s system might have answered, | 
keeping away thé nuisance both from above and below; 
but, unluckily for his plan, rivers do not run up and down | 


hill ; and, when the Board of Works have collected a huge | 
nuisance at Erith or the sea, beyond the nuisance of all the 
upper towus on the river will still have to be dealt with; 
and it is doubtful whether, in these days of wide-spread 
| land drainage, when every shower falling on midland 
| districts is carried direct to the sea in a few hours, 
| whether water enough will exist to wash away all | 
the nuisances as “the cheapest of all carriers,” and yet 
leave enough in a pure condition for drinking, washing, | 
cooking, and other purposes. | 
While people were isolated like the lower animals, and | 
wandering as well, sewage was spread over the land, and 
no harm resulted. It is the concentration in cities and 
towns that causes the difficulty, which is partly got rid of | 
in a lazy, slovenly method, by poisouing the brook or stream | 
which may happen to exist, and which leaves the nuisance 
in heaps and holes where no stream exists. It is well | 
known that sea-port towns and populous bathing places | 
have of late become subject to the sewage diseases, and 
their tentative remedy is to try how far they can carry it 
down the coast in pipes, or how far out to sea. This is 
only a question of time and growth, and the poisoning of 
our coasts as we have poisoned our rivers, only not so 





| Servoirs 
| grounds; and pipes were provided, it might be possible to 





deadly, inasmuch as the sea breezes are an antiseptic for 
those who frequent the open air. Eastbourne, Sandgate, 
Margate, Ramsgate, and similar places, where people 
thicken, are examples of this evil cropping out in fevers 
and epidemics. Those who are wise seek small villages at 
the seaside, with a sparse population, for their annual 
purification. The advantages getting known, numbers 
follow : speculators go to work, and the health disappears. 
We may instance it by Eastbourne, which was a healthy 
fishing village, till, in an evil hour, it grew to be a pet of 
the faculty and a congeries of undrained streets. There is 
another fishing village apparently about to undergo the 
same doom. 

Some two miles to the east of Brighton there is a river 
called the Ouse, which runs past Lewes down to New- 
haven. In past times there was no Newhaven, and the 
river, arriving at the coast, turned inside the shingle bank 
parallel to the sea, till it was arrested at the foot of a 
lofty chalk hill, where it made its exit, forming a 
harbour called Seaford, of old one of the Cinque 
Ports. With some great flood the Ouse swelled and 
foreed a way right through the shingle bank, making 
a harbour, which was called Newhaven, and so Sea- 
ford harbour ceased to exist as a cinque port. The old 
course of the stream inside the shingle bank became a 
tide mill, and the flat bottom of Seaford harbour became a 
green common, while the sunk channel of the river became 
a receptacle for the town sewage. While Seaford was a 
borough town the population was considerable, but when 
it went into Schedule A, and knew no more M.P.s, the 
population decreased to some eight or nine hundred, and, 
like a Turkish village, there was no lack of empty 
houses, and though the sewage and drainage found its 
way to the common—the site of the old harbour—it was 
not in excess, and did no harm in that way. Being pro- 
tected from the aguish winds of the swampy Ouse river to 
the west, and from the equally aguish winds of Cuckmere 
river to the east, by two high chalk downs, the site was 
very healthy, and the chief drawback was that on the 
porous, sandy soil, superincumbent in clay and chalk, the 
piscatorial and bucolic tribes frequently made the well and 
the so-called cesspool within a few feet of each other, the 
contents occasionally mingling. Being four miles from 
Newhaven, by a bad road curving along the skirts of the 
hills, to avoid the great swamp of the Ouse estuary, and 
Newhaven itself being only a place for through trains for 
passengers to and from France, Seaford was little known 
by salt-water frequenters, and not at all by those who 
visit the seaside for fashion or ostentation. 

But the Brighton Company determined to annex it, and 
so a branch line was made to it from Newhaven, across the 
swamp ; and, thereupon, speculators began to work and buy 
up building land, some professing it to be for purely 
philanthropic motives, and others boldly announcing their 
purpose to be the lucre of gain. And the speculators com- 
peted and quarrelled. The common, the playground of the 
community, was alienated into private hands, and laid out 
—on paper—in squares and terraces, to spring from a base 
below high-water mark. If the plans are carried into 
effect, and the population increases from hundreds to 
thousands without effective preparations to remove the 
sewage or render it innoxious, it requires no great pres- 
cience to foresee that the town, situated like the Steyne at 
Brighton, must become an abode of permanent disease, 
and a place to be avoided. And till the problem be finally 
solved how effectually to deal with the sewage, it is a mere 
tempting of Providence to build up a congeries of houses 
that must become a Golgotha. Ifthe builders be wise in 
their generation, they will get rid of their ownership as 
fast as they can, and leave the lot to the tenants and 
ground landlords; as the phrase goes, “ getting out of it.” 

There are two methods of dealing with the sewage, the 
dry and the wet. The wet is the present practice, and 
though water be a cheap carrier, when it is obtained gratis, 
that which it carries in the form of sewage is not an infinite- 
simal part of its own bulk. Ifthe sewage is to be pumped 
up for irrigation it will need to be in juxta-position to the 
town to make it valuable. In this mode the town of Croydon 
has got out of its difficulties and law-suits. If it is to be 
deodorised in its wet condition, so as to be rendered in- 
noxious, we have an example of that process and its results 
in the town of Leicester, where Mr. Wickstead, Mr. 
Fothergill Cooke, and others filtered the whole product of 
the town, making bricks of the solids and turning the 


| liquids into the river in a colourless and odourless stream, 


the former for sale to the farmers, the latter for the benefit 
of the fish. ‘The nuisance was got rid of, but the value 
was got rid of also, for the farmers would not buy the 


sewage sediment, even at two shillings per ton. ‘They 
said all the goodness was drained out of it. It was de- 


structive without utilising, and if that be the objec‘ it 
might be accomplished in a cheaper mode by the dry 
process. 

If Seaford were all laid down withtight drumsculminating 
in a tight receiver, and if it had an ample water supply, 
which it has not—depending wholly on wells—till re- 
shall be provided, with sufficient gathering 


raise the sewage to surrounding reservoirs or elevations 
for the purpose of irrigating the chalk downs, and so 
getting rid of the nuisance ; but this would have to be done 
simultaneously with the building of the houses, and with 
arrangements to increase the lifting power, and the recep- 
tacles as required by increase of building. But it is probable 
that speculative builders or land-jobbers would object to 
such an outlay to serve the purpose of the future. Their 
object is to turn the ready penny, and wherever the tide 
of building may turn, the same practices will obtain. It 
is only the landlords and the community who are interested 
in permanence, 

Now let us turn to the dry method, as not involving 
outlay to any important amount, and changing from water 
carriage to that of the horse and cart. Four to five 
hundred carts constantly going would be competent to carry 
away all the dry foecal matter of London. If the object 
were merely to remove the nuisance without utilising, it 
might be carried to the gasworks, and help to light the 
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town, and leave a remanet‘in animal charcoal. Or it might 
be carried to railway stations for agricultural purposes. 

But the nuisance. Yes, a very considerable one with 
present arrangements, but not necessarily so. The fault is 
in the structure of our dwellings. Every manufacture that 
has grown up has been a nuisance in one shape or another, 
but the nuisance has been abated as knowledge advanced and 
public opinion grew against it, and led to improved 
practices. Mr. Musprat, of Liverpool, poisoned half the 
town for years with his chemical work, building chimney 
after chimney, higher and higher still, with only the effect 
of still further distributing his nauseous gases, and paying 
a heavy daily fine in quittance, tillat last he was forced to 
remove to a comparative wilderness, and there made the 
discovery that the nauseous gas was convertible, by another 
process, into a valuable substance, yielding a profitable 
return. Even so the gasworks converted their refuse 
into manure, and even now we believe there exist many 
chemical processes for deodorising the contents of cesspools, 
if only structural arrangements were adapted to them. 

We bring daily into our towns and dwellings a given 
amount of food and liquid for our sustenance, and we 
must carry out daily an equal amount less the evaporation 
and gasification. As regards our building and road mate- 
rials there is a constant increase, but as they are not a nui- 
sance we leave them to accumulate, and thus every city has 
become an elevation more or less. But the refuse of our 
bodies we must either remove, or saturate the soil with it, 
to the loss of health. Now, in regard to our unconsumed 
provisions, we are most careful to put them in places of 
ready access, in our meat safes, and pantries, and cellars ; 
we save our meat and bread from flies and vermin, and our 
wine and ale from thieves. But once consumed and passed 
through our bodies, and become manure, we think any dark 
hole good enough to retain them, or any dark passage good 
enough to wash them through. ‘The reverse of this ought to | 
take place. Good housewives eschew all dark corners in a 
house, as an excuse for sluttishness on the part of the do 
mestics, and the worse the quality of the dirt the greater 
should be the facility of inspection and of access for re- 
moval. 

We remember the case of an invalid who, confined to his 
room by an accident for some months, tried many plans for 
temporary deodorisation with little success, and at last 
bethought him of the use of oil. This hermetically sealed | 
the offensive body against contact with the: atmosphere, 
and he got rid of the nuisance. Several plans have been 
suggested for separating fluids from solids in the closet. | 
they are so separated in the animal body tor some wise | 
purpose in nature, and our first artificial process should be | 
to retain their separation. Foccal matters should be kept 
as dry as possible, to diminish bulk and fermentation, and 
the'r deodorisation either destructive or simply neutralising, 
without damage to utility, would be comparatively easy, 
and it would be no difficult problem to solve, to construct a 
clo-et for destruction by gas flame instead of conduction 
by water. 

The receptacle or cesspit should be of glazed pottery or 
slate, with an inclined plane for the bottom and rising 
edges only round three sides, so that the matter would lie 
in the angle, and might be covered with common petroleum, 
of a very cheap kind, and being at the level of the ground, 
and well lighted, whether naturally or artificially, would 
be easily accessible, and as easily removed as the dust, 
which might be mixed with it; and it should be removed 
every week, instead of being allowed to accumulate. ‘There 
need be no more nuisance in this than in bringing in sacks 
of coals or hampers of wine, and there would be consider- 
ably less, than in removing refuse from butchers’ shops. 
The dealing with liquid—running it into reservoirs—would 
be very simple indeed. The deodorising, day by day, in 
small quantities, would involve no trouble. It is the 
ancient practice, still persevered in, of accumulating in 
masses, that constitutes a great part of the evil, aggravated 
by water supply. 

No doubt all this involves a considerable amount of cost 
in alterations, and a somewhat different arrangement of 
dwellings; but if any builders take it in hand, to avoid the 








cost of drains and sewers in isolated places, it will be easily” 
accomplished, and with a saving in cost as compared with | 
water-closets. But there is also the consideration of | 
dwellings for poor people. The plan, in this case, might 
be to resort to the Scottish method of a barrel on wheels, 
placed over the filled-up cesspool, and which Smith, of 
Deanston, used on all his cotton mills, changing the filled 
barrel every morning for an empty one, and carrying it to 
the manure heap on the land. Scottish noses were not 
particular as to deodorisation, and respiration was not 
heeded. 

We have only glanced at the details, and have made 
merely the broadest suggestions, but we are quite 
satisfied that we have described the principles which 
should be followed. Fecal vessels, of cleanly material, 
such as are used in sleeping-rooms, formed in a broad, 
shallow, inclined plane or tray, as well lighted and as 
accessible as the provision safe. Deodorisation, either by 
animal oil or chemical neutralisation, separation of fluids 
from solids, and removal at frequent intervals, forming a 
paste with ashes or sawdust, or similar material; and, 
absolute non-contact with the soil surrounding the 
dwelling. And, lastly, the whole to be under the control 
of the parish authorities, and the profits made available in 
diminution of taxation, just as dust is. It is a matter for 
parish organisation amongst the poor, and the rich should 
be included in it. Being profitable it would not be 
neglected, but be collected as regularly as parish rates by 
the contractors. 





Lymixnctoy Docks.—Coming events are said to cast their shadows 
betore them. We can only say, if this is true, that the proposed 
dock operations are casting a good many shadows before them, and 
we hope the shadows will soon be followed by the substance. Sir 
Charles Fox, the eminent engineer, who has been one of the prin- 
cipal promoters of the dock scheme, is certainly often seen in the 
town, and in the neighbourhvod of the proposed works. We only 
hope the rumours floating about, as to the operations being com- 
menced in March, may be true. The day that sees such a 
work begun will be the most important day in Lymington that 
ever occurred in its annals.—Hampshire Independent, 
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LIFEBOATS FOR SHIPS AND STEAMERS.* 

Mr. G. Bett Gattoway produced the following paper on the 
above subject:— Under the auspices of this association for the pro- 
motion of practical science, I beg to invite your kind attention to the 
following plans which I have invented for the saving of life at sea 
in cases of emergency, and may add, that as travelling by sea has 
now become so very nevessary, it is of the utmost importance that 
every vessel should be fully equipped with a sufficient number of 
boats, so as to save the lives of all on board if required. Necessity, 
it is said, is the mother of invention, and had I never been at sea | 
feel quite sure you never would have seen me here, and my inven- 
tion, The boat models you see before you may be supposed to 
represent any ship's boats; and in order that this boat may be 
lowered at sea without accident, I have fitted underneath the 
“thawrt,” as is catled, that 1s, the cross-seat at each end of the boat, 
aroller; the lowering ropes pass underneath these rollers, and, 
when the boat is required for use, such as to save the 
life of any ove who may accidentally fall from the yards 
or rigging of ships, the men in the watch on deck, as 
they are termed, have simply to get into the boat, take hold of the 
lowering ropes, and so lower the boat and themselves immediately, 
safely, and at once proceed upon their mission of mercy and love to 
save their shipmate; that having been successfully accomplished, 
the boat is brought alongside, the ship kept a little off, to prevent 
any damage to the boat. The lowering ropes still hanging to the 
davits are taken hold of by the men in the boat, and so passed 
through the block in the ring bolts fore and aft of the boat, then 
after each rope underneath the roller; so the ends of the ropes are 
then made fast together. So that from the yard-arm or extra davit 
the ordinary tackles may be applied, as the seamen can at once be 
made available to lift the boat from off the sea, and thus the boat 
can be safely lowered, and also again re-hoisted at sea, wih the 
men in the boat, without loss of time or chance of accident. I now 
come to explain my improvements in lifeboats by the aid of this larger 
boat model, and would observe, first, that lifeboats, so named, to be 
really and truly life preservers, must be so fitted and constructed 
as that, under all circumstances, they would be found available for 
immediate use. ‘To meet this case, and to remedy defects in re- 
spect to the description of boats usually supplied to ships and 
steamers conveying passengers, we shall now, if you please, try to 
realise by idea the case of a ship or steamer at sea. She (the 
vessel) has suddenly struck an iceberg—or upon some sunken 
rocks—or unexpectedly, and as suddenly, upon a sea shore—or, if 
you please, is on fire—and in this vessel there are a number of 
ladies, mothers, and children. In such cases, which have too often 
occurred, husbands, fathers, and friends have become, in many 
cases, unnerved and appareutly paralysed. But see the con- 
fidence this or other similar plans is then calculated to 
inspire. The order is given, “Man the lifeboats!” La- 
dies and children, with their protectors, are placed safely 
in the boat, and with the crew of the boat all seated. The 
officer in command gives the order—steady—lower—away. The 
men so lower, and in, say two minutes, the boat being thus sus- 
pended by the lowering ropes, the ne t order i; given, “let go ;” 
the boat then immediately, with every soul on board of her, is float- 
ing safe, free, and clear of the ship, and in this manner, and without 
loss of time, can pussengers be rescued from a fearful death. The 
next improvement, as shown by this model, is giving boats more 
floating power. Suppose this boat was an ordinary boat, that she 
(the boat) was leaky, from damage or other cause; in that case 
means would have to be atopted to free and try to keep her free 
from water, or the boat might go down, and thus become not a true 
life-boat, but a death-boat. To meet such a case, or, rather, 
if you please, to prevent such catastrophes as have actually too 
often occurred, I have invented the following plan;—I affix 
underneath the floor of the boat in the inside of them, air tubes— 
say vulcanised india rubber or metallic tubes. These tubes are to 
be secured to the keelson and the timbers of the boats, and covered 
over, and thus protected from damage, by what we call the floor of 
the boat; and so on as the boat, from any cause, such as becoming 
damaged on shipping water by pitching or rolling, or from the spray 
of the sea, has any water within her, the water then in the boat acts 
immediately in connection with the air tubes, and the boat thus 
maintains her original floating power. Another part of this 
invention relates to keeping the boat free fiom water, and thus 
preventing her sinking in bad weather at sea. This model, you 
will perceive, has two holes through her bottom. We shall now 
sink the boat, and shall thus see the advantage of the 
floating power I have referred to and described. I shall now 
described the use of these two holes in the boat’s bottom. 
Within these holes or tube there is affixed a valve, and the weight 
of water, in what is called the well of the boat at each end, opens 
this valve as the boat rises to the sea, and thus the water will pass 
out of her, and the pressure of the sea will close the valve as the 
boat dips or plunges by the action of the waves; thus the boat is 
kept quite dry and free from water. You will now perceive the 
value of the floating power underneath the floor of the boat as the 
boat is now rising again from being sunk, avd thus freeing herself 
from the water which was in her by the air of the internal floating 
power. My next improvement has reference to extra, or external 
buoyant power. Lifeboats are vow fitted with air cases underneath 
their seats, and at the ends of the boats such cases or compartments 
occupy most valuable space in the boats, which space, I submit, 
should be kept free, and available for stowage of water, pro- 
visions, and necessaries to sustain life, and in order to prevent 
suffering in time of distress. You perceive J affix around the 
top sides of the boat additional floating power, say cork or air tubes, 
encased, and so secured by rope lashing, and this rope lashing also 
acts, as you see, as life lmes,+o that any person in the water might 
get hold of; and I would continue the rope thus to a loose end to 
the stern of the boat as a loose end line dragging through the water, 
as, should the boat be under sail, or even otherwise, it might be 
useful. My last idea has reference more particularly to what are 
termed shore lifebo.ts. Many a brave true-bearted seaman, and 
mapy a valuable life, has been lost, and the shore lifeboat has only 
been at a short distance from the wreck or vessel. But the buat 
could not approach nearer, because of the state of the weather or 
other cause. ‘lo meet such circumstances you will perceive 1 have 
a small brass gun, fitted at this side of the boat; this gun will answer 
as asignal gun in thedark and stormy night, and it will also discharge 
this plug shot right across a ship or wreck, the boat cannot in time, 
or dares not approach. You will perceive I bave affixed to this repre- 
sentative rope line, which is affixed to the boat and the shot which 
is to be fired across the ship, by the gun, a few india-rubler rings, 
which represent life preservers; and when the gun has fired the 
shot across the ship, the men in the ship or wreck will lay hold of 
the rope, get the life preservers secured to themselves, and thus 
they can be drawn, floating upon the sea, to the boat by the men in 
the lifeboat, and by this plan at once a communication for the means 
oi saving life, even under such distressing and uvfavourable cir- 
cumstances, can be made as between a lifeboat and a ship. In 
support of, and proof of, the necessity of more efficient means, or 
means upon a more extended scale, being adopted to save lives at 
sea, permit me to read this letter and statement | have received from 
the Board of ‘l'rade, London :— 

Board of Trade, London, 17th Sept , 1864. 

Sir,—I enclose the information you ask for, so far as regards the 
coasts of, and seas surrounding, the United Kingdom. I caunot give 
you information concernivg wrecks abroad,—Yours faithfully, 

Tuomas Gray. 


“1,666 casualties occurred on the coast; of the United Kingdom 
in 1863, of which number 331 wers cases of collision. In conse- 
queuce of the above casualties 571 vessels were totally wrecked, and 
1,432 sustained damage. 622 lives were lost, aud 5,069, which were 
also in danger, were suved by means of lifeboats, &c., viz. :—Saved 
by lifeboats, 505; by rocket aud mortar apparatus, and lines from 
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the shore, 357; by vessels at sea, shore boats, ships’ own boats, &c., 
4,207.” 

Upon these statements I will only remark that you will perceive 
the necegsity for increased means supplied to ships’ boat and life- 
boats to save life in cases of emergency ; as we have here, by this 
official statement, a -loss of life shown to amount to 622; but the 
actual number is much larger, for there have been many vessels 
lost at sea with every soul, and there are many lives lost of which 
the Board of Trade bas no information. In conclusion, allow me 
to thank you, in the name of every seaman and every seamau’s 
wife, as well as in my own name, for the patience and kindness you 
have shown in my imperfect attempts to make this subject plain ; 
and let us all work, and never cease our efforts, in order that every 
ship and steamer, before leaving any port, shall have a sufficient 
uumber of boats to save every soul in cases of danger at sea. 


THE SEAWARD DEFENCES OF PORTSMOUTH. 

Tuer is nothing humiliating in the confession that Spithead now 
needs defences which were unthought of in the old days to which 
the British navy looks back with just pride. The increased range 
of modern artillery renders it de-irable to fight an enemy rather 
further from the dockyard than formerly; but, having provided for 
this changed condition of war, Englishmen would still say that, if 
an enemy chose to come to Spithead, they would be glad to see him 
there. LTifty years ago our fleet would have been supported in 
front of Portsmouth by the batteries which line the shore; and now 
it would be supported, taking rather a greater offing, by the batteries 
which are now being built upon the shoals. In either case our object 
would be to keep the enemy at a safe distance from our dockyard; and 
the line of ships which must be formed for this purpose would derive 
great assistance from fixed forts upon its flenks. It is true that an 
iron-clad ship could lie midway between the proposed forts on the 
Horse and Noman shoals, and, receiving their tire at more than 
1,000 yards, would be within 8,000 yards, or extreme range for rifled 
guns, of Portsmouth dockyard. But it is to be observed that only 
the strongest and best-protected ships would be able to endure the 
tire of these forts at 1,000 yards; and perhaps, as the science of gun 
making progresses, guns may be mounted on them capable of giving 
fire which no ship, carrying a weight of armour limited by the 
condition of seaworthivess, would find endurable. And, besides, 
although it is trae that a rifled gun will throw a shell 8,000 yards 
with sufficient accuracy to be dangerous to a dockyard, this extreme 
range can only be obtained by giving to the guns an elevation 
which, speaking generally, is incompatible with its position on the 
main deck of an armoured ship, or in a cupola or turret. Guns 
mounted on a ship’s upper deck might conveniently take the required 
elevation, but, being unprotected, they would run great risk of 
being disabled by the fire of the fggts, It thus appears that it 
would be by no means every ironclad ship that could effectively 
bombard the dockyard, while enjoying immunity from the fire of 
the forts, but only ships specially coustructed for such service, or 
perhaps no ships at all. On the whole, it would appear that the 
danger to Portsmouth from long-range shells has been rather 
exaggerated; but still the danger undoubtedly exists, and a good 
defence against it will be these forts upon the shoals. 

A ship entering Spithead passes a little to the right of the light- 
vessel which marks the Warner shoal, and then passes nearly 
midway between the buoys which mark the edges of the Horse 
sand on the right, and the sand called Noman’s Land on the left. 
This is the only deep-water channel into Spithead, for shoals 
extend all the way from the Horse sand to Fort Cumberland, on 
the shore of Portsea Island, on the one hand, and from Noman’s 
Land to the Isle of Wight on the other. Therefore, an enemy's 
squadron of large ships of war, designing to attack Portsmouth, must 
either pass between what we will cull, for shortness, the Horse and 
Noman, or it must force the passage of the Needles, and approach 
Spithead from the westward. We have nothing to say at present as 
to the defences of the Needles. The forts which are being built on 
the Horse and Noman are about 2,200 yards apart. ‘lhe distance 
between the sites originally proposed for these forts was rather 
greater. Supposing that a vessel steering about north-west passes 
between these forts, she finds herself almost immediately at Spit- 
head; that is to say, she is in the anchorage outside Portsmouth 
llarbour ; for Spithead is nothing more, The Spit sand runs out 
from the shore, and forms one side of the narrow and difficult 
channel which gives access to the harbour, The end of this spit 
would, perhaps, be more properly called its “ tail;” but if we choose 
to call it “head,” we get an explanation of the name of the- 
anchorage to the south of it, which name, although it thus appears 
to have no special meaning, has nevertheless become very famous 
in british naval history. Large fleets have lain at anchor where 
lately the Black Prince was lying almost alone. Repairs were done 
and stores were shipped at Spithead in undisturbed tranquillity, 
and our forefathers would have expected to see an enemy's army in 
the Tower of London sooner than his fleet inside the Horse and 
Noman buoys. However, if an enemy should venture, in the 
strength of armour, to profane the sanctity of Spithead, be will find, 
perhaps, some representative of the modern British fleet lying there ; 
he will be getting within reach of the batteries which line the coast 
on either side of the entrance to the harbour; and, besides, it is 
proposed to erect a fort on the edge of the Spit sand, which would 
interfere very considerably with his proceedings. : 

The Defence Commissioners proposed to build a fort on the Spit 
sand, but, by a subsequent modification of their plan, the site of 
this fort has been moved 600 yards to the south-west. A staging 
has been erected on piles at this site, and boring is going on to test 
the possibility of getting a good foundation. Speaking generally, 
it may be said that a fort may be built anywhere in the waters round 
Spithead, if it be deemed worth while to incur the requisite expense, 
The circular fort at the seaward end of Portland breakwater rests 
upon 40ft. in height of rubble, which was tipped into the sea before 
the first course of cut stone was laid. By adoptiug similar means, 
it is probable that a foundation might be obtained at the most 
unfavourable spot which could be chosen near Spithead. But it 
happens that the most important sites — namely, the Horse and 
Noman—afford moderate facilities for the work; and it may be 
doubted whether any other site is so importan: as to justify the 
authorities in en'ering on a costly and tedious contest with natural 
impediments. The commissioners proposed to build another fort 
on the Sturbridge shoal, which lies to the west of Spithead, and a 
long time bas been occupied, and a large sum of money spent, in 
convincing Government of what many unoflicial persons kuew, or 
believed, beforehand — namely, that it was impossible, by any 
reasonable outlay, to obtain a foundation for a fort upon this 
shoal, Such a fort, if it could have been built, would have been 
a valuable feature in the system of defence of Spithead; but there 
was uo such necessity for its construction as to justify perseverance 
under enormous difficulties. The attempts to build upon this site 
have now been finally abandoned, and it is proposed to substitute 
a small fori on the Ryde sand, about 1,200 yards to the southward 
of the Sturbridge shoal. It nay turn out that this site also is 
unfavourable, aud, if so, it had better be given up before much 
money shall have been spent upon it. The comparison 
between fixed and floating defences, as propcr objects for national 
expenditure, has given rise to discussions of unnecessary length. 
At Spithead we should desire to see a just combination of defences of 
both kinds ; but if, at any particular point, a fort cannot be built 
without incurring very heavy expense for its foundation, we should 
say that at that point it would be wise to attempt no fort at all, but 
to do the best that can be done with floating batteries. The com- 
missioners proposed a fifti: fort, which was to have been built to the 
north and east of the fort on the Horse sand, midway between that 
fort and Portsea island, aud which was designed to prevent small 
vessels of an enemy from approaching Portsmouth over shallows in- 
accessible to his larger ships. ‘his proposal has, however, been 
abandoned, probably beeause it was thought that other means might 
be found, afloat and ashore, of dealing with such small vessels as 
might dare to cross theseshallows. Oue would venture to hope that 
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the nature of warfare is not so far changed but that the British army 
and navy between them might contrive to deal with such insignifi- 
cant assailants. Another plan was discussed by the commissioners, 
but, fortunately for the national character, it was not adopted. This 
plan was to build a submarine barrier of stone or wood, which should 
greatly reduce the breadth of the channel available for navigation, 
even by small vessels, between the Horse fort and Portsea island, 
and should bring the part which might be left open immediately 
under the guns of batteries on the shore. The intermediate fort, 
although unnecessary, would have been endurable; but if the 
British navy needs the help of this proposed barrier against small 
vessels, neither that uavy, nor Portsmouth as its head-quarters, can 
be considered likely to repay the cost and trouble of detence. 

The contractor is now busy laying, or preparing to lay, the 
foundations of the forts on the Horse and Noman sands. The same 
coutractor is employed upon the foundations of a fort which is to be 
built off St. Helen’s Point in the Isle of Wight, near the entrance to 
Brading Haven. This fort is part of the defences of the Isle of 
Wizht, and is only connected with Spithead by the circumstance 
that the same contractor is engaged upon it. St. Helen’s Road, 
which this fort overlooks, is mentioned in naval history almost as 
often as Spithead. If asquadron of ships had been fitted out at 
Portsmouth, say to reinforce a fleet biockading Brest, it would drop 
down from Spithead to St. Helen’s, and lie there ready to take ad- 
vantage of the first fair wind to carry it down the Channel. The 
attempt which is being made to secure the whole of the Isle of 
Wight against a hostile landing does not appear hopeful of produc- 
ing any ot‘ier result thau a vast expenditure of public money. At 
any rate, it is satisfactory to turn from that part of the grand plan 
for the defence of Portsmouth, and to observe the progress of the 
moderate aud feasible undertaking of the Spithead forts. If the 
Defence Commissioners had proposed to build an advanced fort upon 
the Waruer shoal, so as to form, with the forts upon the Horse and 
Noman, a nearly equilateral triangle, of which the side would 
measure about 2,000 yards, it might have been thought that this 
was by no means the most extravagant of their recommendations, 
However, it will be well, at least for the present, to rest contented 
with executing what the commissioners have proposed, or part of it. 
The method of constructing the forts upon the Horse and Noman 
sands is in principle the same as has been adopted for the 
circular fort at the end of Portland breakwater, but with this great 
practical difference—that the work at Portland is connected with 
its base of operation on shore by the breakwater, whereas at Spit- 
head all material and plaut have to be conveyed to the sites of the 
forts by water. Mr. Leather, the contractor for the Portland 
breakwater, has also contracted to lay the foundations of these 
forts, so that they have been undertaken by the man who can 
best command the requisite experience and appliances. Mr. 
Leather’s head-quarters are at Stoke’s-bay, about three miles 
on the western or Gosport side of Portsmouth. Here he is close to 
a branch of the South-Western Railway, which brings him 
Runeorn stone from Birkenhead. Cornish granite and Portland 
stone are brought by sea and landed at his wharf. Blocks of 
concrete—which, to a large extent, are used instead of stone—are 
made rapidly on the spot, by mixing the shingle of Stoke’s-bay 
with cement manufactured in the Isle of Wight. Those portions of 
the foundations on which the heaviest parts of the fort will rest are 
built of huge blocks of stone, of one of the three kinds already 
mentioned; and those portions which will not be so heavily laden 
are built of blocks of equal size, made of concrete, or what may be 
called artificial stone. The invention of this concrete has greatly 
facilitated submarine work, inasmuch as foundations may thus, to a 
large extent, be built of any shingle that may happen to be at hand, 
although the same shingle, if put into the sea without the admixture 
of cement, would be quite useless. The blocks of concrete are 
moulded accurately in wooden boxes, and speedily harden so as‘to 
be hoisted on board the barges which convey them to the spot, 
where they are lowered down, and adjusted by divers in their exact 
places in the foundations of the forts. ‘The blocks of stone are 
dealt with in the same manner. [Every block, whether of stone or 
concrete, has its exact positien in the work designated while still in 
the yard at Stoke’s-bay, and has marks placed upon it accordingly. 

The work upon the Horse sand is much further advanced than 
that upon the Noman. ‘The site of the Horse fort is covered by 
circular staging, supported on screw piles. ‘This staging has upon 
it huts, accommodating fifty or sixty men, employed as divers and 
otherwise upon the work. It also carries a light by night, to warn 
vessels off the new island which is growing out of the Horse 
sand, ‘There is upou the staging a circular railway, upon which 
travels a steam crane, by means of which the blocks brought in 
barges under the staging are lifted from the barges and moved to 
the exact spot where they are to be lowered. ‘lhe quantity of work 
to be done in preparing the ground for the reception of the blocks 
may vary greatly at different situations. ‘Tho surface of the Horse 
sand was found to be tit for this purpose with very little preparation 
Upon the Noman the staging is not nearly complete, and, therefore, 
the time is not very near at hand for laying the tirst block of the 
foundation. But upon the Horse considerable progress has been 
made, and itis net atall improbable that the coutractor will have 
dove his part of the work before the War Department has even de- 
termined on a plan for dong its part. The form of the fort is circular, 
and it will doubtless carry guns all round. There has been talk of 
mounting either two or three tiers of casemated guns, with guns en 
barbetts, wid mortars upon the roof. ‘The work has been sometimes 
spoken of as hkely to carry 100 guns, but since it was first proposed 
considerable advances have been made in the manufacture of large- 
sized ordnance, and this is pre-emineutly a place for the application 
of the principle that a few big guns are better than many little ones. 
‘The situation is very eligible for mounting 13-in. mortars as well as 
heavy guns; for vertical fire from such mortars against a ship is 
more accurate than might be hastily supposed, and the upper decks 
of ironclad ships built according to the prevailing model possess no 
effectual protection against shells fa'ling from a great height. Itis 
to be lamented that the construction of these two forts on the 
Horse and Noman should have been interrupted by a whim of the 
House of Commons, for, if the War Department turns to the best 
account the foundations which are being built for its use, there will 
be at least one portion of the defences of Portsmouth with which 
po reasonable person can find fault; and that, as times go, is saying 
a great deal, It may be true that these forts will not altogether 
close the entrance to Spithead; but if they command half, or even 
a quarter, of it effectually, there remains so much the less to be done 
by ships. Itis exactly a case for the application of the proverb 
that half a loaf is better than no bread. —Saturday Review. 


=o 


REPORT OF THE COMMITTEE ON THE 
PATENT LAWS.* 

Mx. 'T. Wensrer read the report of the committee on the Patent 
Laws, of which the following is an abstract :— ‘The committee 
was appointed, at the York meeting, to inquire into the operations 
of the patent laws. ‘The report set forth that the Vatent Law 
Amendment Act of 1852 had introduced a great many alterations 
highly beneticial to the public, but that there still remained many 
objections, some of which actually arose out of the new patent law 
itself, aud which required to be removed. It was especially 
necessary that a check should be put upon the issue of unnecessary 
or useless patents, and that all litigation in respect to patents should 
be left to the decision of skilled assessors, instead of being decided 
upou as at present by a common law judge and a jury. It was 
expected that the report of the Royal Commission presided over by 
Lord Stanley would be cone entirely in that direction. Having 
referred to the suggestions of Mr, Dillwyn’s committee with respect 
to the Patent Law Library and Museum, and the proper application 
of the fees, the report condemned the structure as being altoget)er 
unsuited for the collection of the patents as records of the inventions 
of the nation, and recommended that the fees, instead of being made 
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contributory to the general reveuue of the country, should be 
devoted to providing better accommodation for the reception of the 
inventions. Meanwhile, the working of the act of 1852, introducing 
a number of the patents in force, was very beneficial, as, owing to 
the system of periodical payments, those patents which were of no 
value were allowed tu fall through, the inventors finding tat the 
protection was not worth the price they had to pay for it; while, on 
the other hand, those who patented inventions of real utility, had 
their property in them fully secured. ‘fhe objections of those who 
w_re opposed to the existence of a patent law at all were founded 
upon theory rather than on fact. Now, although they alleged that 
such a law discouraged inventors, they were not able to bring for- 
ward any iustance of it. 

‘The Rev. James Brodie suggested that it would be well if some 
means were taken to facilitate and render less expensive the protec- 
tion for a few years. There were many inventions which required 
more than three years to have a fair trial, and enable inventors to 
look about them for pecuniary assistance whers tuey did uot possess 
the means themselves. The difliculty at present was getting pro- 
tection for more than three years, and he thought that if there were 
an extension of time to four ycars, and less expense in getting pro- 
tection, it would be well. If something could be done to render 
cheap and easily obtainable patents for four years, he thought the 
present patent law would be as well as it could possibly be expected 
to meet them. 

Mr. Scott Russell said the present Patent Buildings were a disgrace 
to the nation, the inventors, and everybody. The arrangements 
with regard to the erection of a patent office were in very good 
hands. It ought not to be forgotten that it was owing very much 
to the exertions of Mr. Webster and Mr. B. Woodcroft, and the com- 
missioner who backed the latter, that the contents of the Patent 
Office were in a state of which any nation might be thoroughly 
proud; but he was sure all would be of opinion that it was more 
owing to the efforts of individuals than the action of the legislature ; 
therefore, it ought to go forward, with any weight that the section 
could give, that the collection of patents deserved a more satisfuctory 
lodgment, and ought certainly to receive it expeditiously ; and it 
ought to go forward that, whatever advantage individual inventors 
could derive from the wise expenditure of their own mouey, ought 
to be at once confined, instead of its being allowed to accumulate at 
3 per cent. in the hands of the Commissioners of Patents, and the in- 
ventors and the patentees ought to have the use of their own money. 
Altiough all wished to see a perfect system adopted, they did not 
desire, on that account, that the existing system should not be 
worked with greater advantage. 

Mr. Fairbairn said some gentlemen distinguished in science thought 
it would be better to be without the patent laws altogether, but he 
was not prepared to say whether the public would be benetited by 
such achonge. He thought not, for he was of opinion than any 
man who had spent a number of years in experiments in chemistry, 
or inventions of any kind, was entitlod to protection. The report 
of the patent laws was n>t published, and, as one of the commis- 
sioners, he was not prepared to give any opinion as to what the 
report would be, but he might say the working of the patent laws 
under the existing arrangements was not satisfactory, and he believed 
the recommendations of ths commissioners were of that character 
which would effect a very great improvemeut in the working of 
those laws. He also thought that tho large surplus of money that 
was being collected from inventors and discoverers would be appro- 
priated to buildings which were likely to bring together, not only 
a library, but a museum for the reception of patents from the 
earliest period to the present time. He thought it would also be 
recommended that a separate and distinct tribunal, with a judge, 
should be appointed for that particular purpose, and he believed that 
that change would lead to the protectiou of the inventor, and, at the 
same time, the interests of the public. 





NatioxaL Sreamsut Navication Company.—A recent consider- 
able fall inthe value of the National Steamship Navigation Com- 
piny’s shares was owiug to a report that the engagements of the 
company, for the construction of additional steamers, would neces- 
sitate the calling up of the whole capital. Ata meeting of directors, 
held a short time since, it was determined, in order to reduce the 
obligations of the company, that an effort should be made to get rid 
of the contract for new vessels. This has been accomplished, thanks 
to the liberality of the builders, in a most satisfactory manner, and 
without compensation being required. ‘The company, we believe, 
will go on working with their present vessels until the requirements 
of the trade demand greater accommodation. At present, wo believe, 
the vessels are doing very well.— Liverpool Albion. 

‘T'ne Lonpon Association oF Foreman ENGineers.—On the night 
of Saturday the first instant, a1: ordinary mouthly meeting of the 
above-named society took place at its rooms in Doctors’ Commons, 
The business of the occasion, however, pertained mainly to the 
position and prospects of the Association, and little of a scientific 
nature transpired, The auditor's report for the past half-year 
demonstrated that, in a numerical! sense at least, an appreciable im- 
provement had takeu place, and that at present the names of 
honorary and ordinary members on the books of the institution, in 
number, amuunted to upwards of one hundred. Mr. Newton, who 
presided, invited his fellow associates to prepare papers for the 
eveuing winter session, and assured them that unless they did so the 
scientific aud literary status of the society could uot be maintained. 
Some information was also afforded by the same geutleman, as to 
the progress of a superannuation fund for decayed members, and 
which was of a satisfactory nature. The presentation of a valuable 
douation of books for the library, and a vote of thanks to the donor 
—Mr. Passmore Edwards—coacluded the eveniug’s arraugemeuts, 
—At eleven the members dispersed. 

Tne Necessity or Ventinating Sewers. —I1 have stood over 
several guileys in Liverpool, Newcastle, and other towns, and 
watched those especially in the higher elevations, until I satistied 
myself that nothing could resist the accumulation of gas in the sewers 
below, 1 have also seen sewers opened in those localities with the 
most offensive results to the neighbourhoud, while sewers which 
have direct and coustant ventilation are free from foul smell aud 
pent-up gas, aud may be traverzed without danger or nausea. I 
could point out particular localities in these high districts, where 
fever and malarious sore throats are constant visitants, and instances 
where the patients, when removed from the neighbourhood, have 
rapidly recovered, but have been subjected to the certain return of 
those complaints when brought again witbin the same influence. 
‘These are facts which are undeniable, and it would be well if we 
took advantage of them. For my own part I believe that it would 
be a fortunate day for Liverpool, for Dundee, for Newcastle, and 
many other towns, if they were to introduce what they now Lave 
uot—proper ventilation to their sewers.—Correspondent of the 
Builder. 

‘ns Cuannei Fuser. — We have been furnished with the 
following interesting return of the steaming capabilities of sume of 
the vessels in the Channel fleet, as ascertained on two recent 
occasions :—On the 27th of August, in a trial of two hours, under 
full boiler power, the results were as follow:— The Prince 
Consort gaimed on the Hector 3,200 yards, on the Defence 
3,880 yards, and on the Enterprise 5,300 yards. The Research was 
not tested on this trial. On the 20th of September trials took place 
with half-boiler power, of three hours’ duration, with the following 
results, the Research and Black Prince beiug included iu this 
trial:—The Black Prince gained on the Prince Consort 6,974 
yards, the Prince Consort gained on the Hector 5,475 yards ; on the 
Defence, 3,300 yards; on the Research, 19,644 yards; and on the 
Luterprise, 19,825 yards. As the speed of the slowest ship in a 
fleet must become the speed of the entire fleet in all combined 
offensive and defensive operations, vessels like the Research and 
Enuterprise would appear to be misplaced when occupyirg positions 
as component parts of a British fleet in the Channel. An almost 
universal feeling is entertained by naval offlcers that for all 
purposes of warfare a slow vessel is worse than useless, as her 
career can only end in capture by the eaemy.—TZimes. 
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Grants of Provisional Protection for Six Months, 


1281. Joun Epwarps, Basinghall-street, London, ‘‘Improvements in the 
manufacture of fastenings for articles of dress and other purposes.”— 
Petition recorded 21st May, 1864. 

1731. St. Joun Vincent Day, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in wheels and axle boxes for locomotive engines, carriages, and 
other vehicles used on railways, tramways, and common roads.”—A com- 
munication from Andrew Lischine and James Handyside, St. Petersburz 
Russia. — Petition recorded 12th July, 1864. <i 

2004. SAMUEL CHARLES HEMMING, Moorgate-street, E.C., ‘* Improvements 
in the permanent way of railways.”—Petition recorded 11th August, 1864. 

2007. ALEXANDER ALISON, Queen-street-place, Cannon-street, and JoHn 
Suaw, Smithfield, London, ‘ Improved elevators for raising water and 
minerals from collieries and mines, and for other purposes.”—Petition 
recorded 12th August, 1864. 

2019. WittiaM Ricuarpson, Oldham, Lancashire, “ Improvements in 
rollers for cotton gins.” 

2020. Gkoree Benson, Manchester, ‘‘ Improvements in ‘spinning’ or 
twisting wire for fencing and other purposes.”—Petitions recorded 13th 
August, 1864. 

2050. Joun Josep!’ Parkes, London-street, Paddington, Middlesex, * Im- 
provements in the application of gas and other fluids or liquids for light- 
ing and other purposes, and in apparatus connected therewith.”"—Petition 
recorded 18th August, 1864. 

2128. CuTHBERT RusseLu, Eagle Ironworks, Strood, Kent, ‘‘ Improved 
ae for the manufacture of bricks.”— Petition recorded 30th August, 


2144. ERNE3TO PetiTo, Grange-terrace, Brompton, Middlesex, “ Improve- 
ments in breecti-loading fire-arms.” 

2145. Tuomas WILSON, Birmingham, ‘“*Improvements in breech-loading 
fire-arms, and in converting muzzle-loading fire-arms into breech-loading 
fire-arms.”" 

2146. Joun Wut, West Cowes, Isle of Wight, ‘‘ Improvements in lifeboats,’ 

2149. Henry Bennison, Burrage-road, Plumstead, Kent, ** Improvements 
in rotary steam and water power engines.”—Partly a communication 
from Frederick Arundel Downing, Hubart Town, Tasmania.—Petitions 
recorded 1st September, 1864. 

2154. James Tuomas Hewes, Park-plice, South Park Walk, Chelsea, 
Middlesex, “ Improvements in wind engines,” 

2155, NicoLas Stusser, Dublin, Ireland, ‘* Improvements in the applica- 
tion of the screw and worm and screw and pinion wheel, or endless 
screw and wheel, for propelling cars, carts, carriages, railway carriages, 
and all description of land conveyances, and muitiplying the power of 
steam, water, atmospheric, and all other motive power engines and 
machinery.” 

2157. Wittiam Lunpt Duncan, Hunter-street, Brunswick-square, London, 
and Sipney CLULow Cuiup, Grove, Clapham, Surrey, ** Improvements in 
bleaching coloured and other rags or other materials or half stuff, and in 
rag engines for paper making.”’—Petitions recorded 2nd September, 1864. 

2167. WintiaM LaneuaM, Holborn, London, ‘‘ An improvement in the con- 
structing vessels of war and fortifications.” 

2168. Thomas EDWARD Symonpbs, Adam-street, Adelphi, London, “ Improve- 
ments in the construction of ships and other vessels.”—Petitions recorded 
Sth September, 1864. 

2175. Joun Know Les Leatiuer, St. Helen’s, Lancashire, ‘‘ Improvements 
in the manufacture of salts of chromium from chrome ore."—A com- 
munication from Benedict Margulies, Trieste, Austria. 

2181. WILLIAM Henry PERKIN, Seymour Villa, Sudbury, Middlesex, “ Im- 
provemenis in preparing colouring matters for dyeing and printing.”— 
Petitions recorded 6th Septem‘er, 1864. 

2184. WILLIAM Hexny WaAxv, Mation Garden, London, E.C., “ Improve- 
ments in tramways, and in carriages to be used upon them, the same 
being applicable to railways and their carriages.”—Pelilion recorded 7th 
September, 1864. 

2189. ADDISON Mor, Milwaukie, Wisconsin, U.S., 
tion of double accion submerged force pumps.” 

2194. THoMss Tay.or, Euston Grove, London, ‘ Improvements in urinals.” 
—Petitrons recorded sth September, 1864. 

2202. ARTHUR WaLu.is, Basingstoxe, Hampshire, and WILLIAM DRewerTt, 
Luton, Bedfordshire, “* Improvements in threshing and dressing ma- 
chines.” 

2201. Henry Curistien Lopnitz, Renfrew, N.B., ‘ Improvements in 
oscillating steam engines, and in the valve motion thereof.” 

2206. WILLIAM Corpin, Strand Foundry, Londouderry, Ireland, “ Improve- 
ments in the construction of ships and vessels,”"—Petitions recorded 9th 
September, 1864. 

2208. JAMES SHEPHERD, Salford, Lancashire, ‘* Improvements in machinery 
employed in the manufacture of wadding, felt, and waterproof fabrics.” 
2214. Tuomas Dawson RipLey, Arundel-st. eet, Strand, London, * Improve- 
ments in machinery or apparatus for mixing the materials for making 
concrete, which improvemeuts are also applicable to mixing other sub- 

stances.” 

2218. ALFRED ALLEN Davis, Basinghall-street, London, ‘‘ Improvements in 
apparatus for communicating or signalling between the guard and driver 
and between the passengers and guard or driver of railway trains.” 

2220. ALEXANDER Wart, Ash Cottage, Putney, Surrey, “ Improved means 
or apparatus to facilitate the removal of the ends of eggs.’’— Petitions re- 
corded 10th September, 1864. 

2223. Henry CkaAVEN BalLpon, Edinburgh, ‘‘Improvements in the manu- 
facture of inks or writing fluids to be used with certain kinds of paper for 
the prevention of fraudulent alterations in bankers’ draughts, notes, 
cheques, aud other documents in which it is important to avoid alvera- 
tiou or erasure.” 

2224. Ricuarp Scuneicuer, Redditch, Worcestershire, “ New or improved 
machinery to be used in the mauufacture of needies.”"—A communication 
from Josep Wolters, Aix-la-Chapelle,—Petitions recorded Lith September, 
184. 

2231. Joun Dkgan, Prospect-place, Bolt m-street, Handsworth, near 
Birmingham, ‘* Improvements in marine steam engines.” 

2232, Ext HicitamM and Robert Kirk, Accrington, Laucashire, ‘ Improve- 
ments in machinery or apparatus employed for making or kuitting 
healds.” J 

2254. Joun Maxtyn Fisuer, Taunton, Somerseishire, ‘* Improvements in 

asting jacks.” 

2288. Samucn Joun Taytor, Westbromwich, Staffordshire, ‘* Improvements 
in the manuf.cture of iron hollow ware, which unprovements are also 
applicable to the manufacture of iron pipes and other arcicles made of 
iron." —Petitions recorded 13th September, 1864. 

2240. Peren SkkuvoN, Bustibury, near Wolverhampton, Staffordshire, 
** Improvements in auti-friction bearings for shafts or axles.” : 
2242. FRANCOIS LEBLANC DE PRxEBOIS, Algiers, “ A syphon with a closing 

apparatus,” 

2244. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the preparation or weatment of colouring matters obtained from 
auiline.’—a communication from Henri Frangois Gaultier de Claubry, 
Paris —Petitions recorded 14th Septenber, 1864. 

2247. Joun Evron Mornts, Liverpool, ** Improvements in instruments for 
measuring aud registering distances passed over by pedestrians.” 

2219, Lewis James Pane, Upper Albany-street, Regent's Park, London, 
“ Inprovements in the means of, and apparatus for, advertising.” 

2263. ANGIKR MAKCH PERKINS, Francis-s:reet, Re.ent-square, Lon lon, 
** [mprovements in constructing ovens aud applying wrought iron 
tubular apparatus for cireulating not water to heat the same.” 

2255. RicuanD Tuomas HauL, Railway Office, Devoran, Cornwall, “ Im- 
provements in the means of communicating between passengers aud 
suards in raiiway trains.” —Petitions recorded 15th September, 180k. 

2259. Joseru Raruags Carrerata, Liverpool, ** Improvements in gaseliers. 

2261, JAMES CHAKLES Huntex, Pentouyille, London, * luprovemetts i 
book slides.’’ 

2265. FRANCIS TilonnToN, Strand, London, “ Improved arrangements for 
propelung snips and vessels.” 

2207. JouN Bakke Hustixeton, Farnival’s Inn, London, ** An improve- 
ment in the scales of aneroid barometers and of mercurial barometers. 
2209. CHARLES ATTWooD, ‘tow Law lroaworks, Durham, “ Improvements 

in biast furuaces,”’ 

2271. Joun Buaxp Woop, Bronghton, Manchester, “ Improvements in the 
manufacture of floor cloths.”—Petiions recorded 16th September, 1864. _ 

2273. CHARLes STEVENS, Charing Cross, London, * Au improved machine 
for forcing up water.”—A communication from Louis Martin Petit, Paris. 

2277. Ricuarp Curmes, Rotherham, Yorkshire, ‘** lmprovements in 
hydrants or fire cocks.” e 

227¥. Davip HUNTER BRANDON, Rue Gaiilon, Paris, ‘‘ Improvements in the 
treatment of tar oils for the purpose of em; loying the same as paint. — 
A communication from Vincent Cordier, John Claudius Cordier, and 
John Gatliff, Paris. 

2281. Joun Hakraison, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
cleansing ships’ bottoms at sca, and in the machinery, apparatus, Or 
means connected therewith.” ae 

2283. Ricuakv Ricuarps, Wednesbury, Staffordshire, ‘Certain improve- 
ments in carriage axies.” - 

2255, EDWARD SLAUGUTER, Clifton, Somerset, and Farpixanp Louis Faux 
CaILust, Avenue d’Antin, Paris, “‘ Improvements in locomotive engines. 

2287. JAMES Muxpocu Naprer, York-road, Lambeth, ** improvements in 
apparatus for cleaning the lower parts of boots and shoes,”—Petitions re- 
corded 1ith September, 1564. " 

2205. Rowtrt WILLIAM Sigvier, Soho-square, London, ‘‘ Improvements in 


“ An improved construc- 

















Oct. 7, 1864. 


THE ENGINEER. 





229 








wheels, and arranging them on their axles or shafts." —Petition recorded 

19th September, 1864. 

2997, CHARLES FERDINAND METKE JESSEN, Robert Town, near Normanton, 
Yorkshire, ‘‘Improvements in processes for treating, softening, and pre- 
paring silk waste or pierced cocoons, which improvements are also 
applicable to the treatment of other descriptions of fibrous materials.” 

9303. CHARLES HENRY Ropinson, JOHN FRYER, and ABRAHAM Dyson, 
Oldham, Lancashire, ‘Certain improvements in apparatus called ‘ gins’ 
for cleaning seed cotton.” 

2307. CHARLES WELLINGTON HOWELL, Leadenhall-street, London, “ Improved 
means or apparatus for communicating from the passengers or driver to 
the guard of a railway train.” 

2309. Henry RoGers, Wolverhampton, Staffordshire, ‘‘ Improvements in 
skates."—A communication from John Forbes, Halifax, Nova Scotia,— 
Petit‘ons recorded 20th September, 1864. 

£313. IsHamM BaGos, Cambridge terrace, Lower-road, Islington, London, and 
WiLu14M Simpson, Tovil-upper Mills, Maidstone, Kent, ‘‘ Improvements 
in the manufacture of chlorine.” 

2315. EpwakD THomMAs Hueues, Chancery-lane, London, “ An improved 
fan to be employed for ventilating and other purposes.”—A communica- 
tion from Jean Frangois Auguste Aerts, Anvers, Belgium. 

2317. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* Improvements 

in the manufacture of sugar, and in apparatus employed therein.”--A 

communication from Adolphe Lequime, Plagny, France,—Petitions re- 

corded 21st September, 1864. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2325. GEORGE Gipson Bussry, New Oxford-street, London, “‘ Improvements 
in the manufacture and fixing of buttons, studs, and bosses.”—Deposited 
and recorded 22nd September, 1864. 

2347. AKCHIBALD HENKY PLANTAGENET STUART Wort ky, Rosslyn House, 
Grove End-road, St. Marylebone, and Hon, WILLIAM WARREN VERNON, 
Rutland Gate, Hyde Park, London, *‘ A new chemical process for pro- 
ducing photographic pictures, and in the preparation and manner of using 
the materials in such process.”—A communication from Jacob Wothly, 
Aix-la-Chapelle, Prussia.— Deposited and recorded 24th September, 1864, 

2861. JAMES Mackay, Aighburth, near Liverpool, ‘* Certain improvements 
in projectiles to be employed in ordnance, and in the manufacture of the 
same.” —Deposited and recorded 27th September, 1864. 

2369. GEORGE Bisiior Cornisu, New York, U.S., ‘* Improvements in apply- 
ing copper, ‘ yellow metal,’ or other metal sheathing to iron or steel 
ships, and other navigable vessels built of iron or steel.” —Deposited and 
recorded 27th September, 1864. 











Patents on whioh the Stamp Duty of £50 has been Paid. 

2418. SAMUEL RowsgLL, Buckland St. Mary, Somersetshire.—Dated 27th 
September, 1861. 

2462. CHARLES Grey Hitt, Commerce-square, High Pavement, Notting- 
ham.—Dated 2ud October, 1861. 

2538. WiLuiamM CLARK, Chaucery-lane, London.—A communication. — Dated 
10th October, 1561. 

2441. PIERRE ALEXIS FRANCISSE Bona:vr, Paris. —Dated 30th September, 1861. 

2164. WILLIAM ‘T'toMas Hesuey, St. John’s-street-road, Clerkenwell, 
London.— Dated 3rd October, 1861. 

2466. Tuomas Waxwick, Birmingham.—A communication.—Dated 3rd 
October, 1861. 

2482. Tuomas GovLsron GuisLin, Hatton Garden, London.—Dated 4th 
Uctober, 1861. 








Patents on which the Stamp Duty of £100 has been Paid. 


2557. RicuarD Hugu Hvueurs, Hatton Garden, London.—Dated 6th 
October, 1857. 

2517. WILLIAM HENDERSON, Bristol.— Dated 30th September, 1857. 

2521. Evan Leieu, Manchester.—Dated Ist Uctober, 1857. 

22. Josian GEORGE JENNINGS, Holland-street, Biackfriars.—Dated lst 

tober, 1857. 

2523. James Murpocut Napigr, Vine-street, York-road, Surrey.—Dated Ist 
October, 1857. 

2558. JONATHAN Parker, Maine, U.S.—Dated 6th October, 1857. 

2531. PETER Kerk, Paisley, Renfrew, N.B.—Dated 2nd October, 1857. 





Notices to Proceed. 

1281. Joun Epwarps, Pasinghall-sireet, London, ‘* Improvements in the 
manufacture of fastenings for articles of dress and other purposes,” 

1284. WILLIAM Groret TopmMaN and Jcoun Henry Topman, Bow-lane, 
London, ** Improvemeuts in presses for printing or stamping.” — Petitions 
recorded 21st May, 1864. 

1297. GEORGE MoULTON, Manchester, 
applicable to overhead railways.” 

1298. WILLIAM Passmore, Laurie-place, Kirkdale, Central Sydenham, Kent, 
**Making sewing machines, rotary hair brushing machines, electrical 
apparatus, and lathes, self-acting.” 

1209. WILLIAM Law, Birmingham, “ A new cr improved dress fastening, 
which said fastening is also applicable to the fastening of belts aud bands, 
and to other like purposes.” 

1302. JaMEs Epwarp Wuitine, Dundalk 
girders for bridges and other structures.” 

13/4. Iinnry Wimsnurst, Cambridge Lodge Villas, Hackney, London, 
‘“‘Improvements in fitting screw und similar pro; ellers for propelling 
ships and vessels.”—Petitions recorded 25th May, 18 4. 

1306, Grorer Davies, Serle-street, Lincoln's iun, London, ** Improvements 
in gloves."—A communication from Pierre Victor Mariotte, Paris.— 
Petition recorded 26th May, 1864. 

1311. CuakLeés Bouret, Bridgfield Hall, Old Station, Wandsworth, ‘A new 
automaton break for the prevention of railway accidents.” 

1313. HENRY MILLINGTON Harwoop, Birmingham, and GrorGe 

St. John’s Wood, London, ** Improvements in bottle-holders." 

323. JIM BILLINGS FULLER, Claremont, New Hampshire, U.S., ** Improve- 
ments in means for separating and cleansing vegetable fibres, such as 
flax and hemp.”— Petitions recorded 27th May, \8G4. 

1326, Jamrs Dickson, Ann-street, Cork, Ireland, ‘‘ Improvements in 
harrows applicable to cleaning green crops growing on drills or ridges, 
and other purposes.”— Petition recorded 28th May, 1564. 

3°5. Tuomas Drew, sen., Derby Villa, Tranmere Park, Birkenhead, “‘ Im- 
provements in the manufacture of paper, papier maché, and millboard.” 

1347. WiLLIAM HALSE, Tottenham-court-road, London, “ Jinpruvements in 
tables.” 

1311. Grorce Hereert, Summerhill, near Dartford, Kent, and Ropert 
SrainpaNk, Verulam-buildings, Gray's inn, Middlesex, ** Improvements 
in apparatus for sounding a bell applied to a buoy or other floating body.” 

1342, WILLIAM kDWakD Newton, Chancery-lane, London, ‘* Improvements 
in the treatment of the low or poor products obtained in tie manu- 
facture or refining of sugar.” — A communication from Eugéne 
Bertholomey, Rue St. Sébastien, Paris. — Petitions recorded 30th May, 
1864. 

1349, James Younc, Bucklersbury, London, *‘ Improvements in the treat- 
ment or distillation of bituminous substances.”—Pctition recorded 31st 
May, 1864. 

1364. JAMES Sykes, Stanhope-street, Hampstead-road, Middlesex, ** Im- 
provements in apparatus for stencilling.” — A communication from 
Joseph Sykes, Muscatine, Iowa, U.s.—Vetition recorded 1st June, 1864. 

1366. Oscak Evern Prinrger, Manchester, ** The manufacture of ferro- 
Manganese and cupromanganese, and the combinations or alloys thereof, 
with other metals.”” 

1369, RicHaxD TitkrLFALL and Ropert WALKER PitTrigLD, Bolton, Lanca- 
shire, ** Improvements in machinery or apparatus for spinning cotton, 
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1614. CHARLES JawEs Tinker, Pontefract, Yorkshire, ‘* Improvements in 
the facture of | ges and other articles from plastic substances.” 
Petition recorded 2-th June, 1864. 

2041. Binpon Boop Stoney, Dublin, Ireland, “ Improvements in the con- 
struction of submarine works, and in the apparatus to be employed 
therein, the same being also applicable to the raising and transporting of 
heavy bodies.”— Petition recorded 16th August, 1864. 

2149. Henry Bennison, Burrage-road, Plumstead, Kent, ‘‘ Improvements 
in rotary steam and water power engines,”—Partly a communication 
from Frederick Arundel Downing, Hobart Town, Tasmania.—Petition 
recorded 1st September, 1864. 

2223. Henry CRAVEN Bai.pon, Edinburgh, “ Improvements in the manu- 
facture of inks or writing fluids, to be used with certain kinds of paper, 
for the prevention of fraudulent alterations in bankers’ drafts, notes, 
cheques, and other documents in which it is important to avoid altera- 
tion or erasure.”—/etition recorded 12th September, 1:64. 








And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued, 





«*« Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made pdyable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Mejesty's Commissioners of Paients, 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, kittings, §c. 
502. W. Sournam, Upper Sydenham, ‘' Rotary steam engines."—Dated 20th 
February, 1864. 

This invention relates to the class of engine in which the steam is allowed 
tu rnsh into a case, and, by impact on the blades ef a wheel mounted 
therein, the wheel wil! be driven round, and thereby impart rotary motion 
to the shaft on which it is mounted. The invention consists in mounting 
two or more such wheels on the shaft, but enclosed in different cases, and 
causing the steam, after it has acted upon the blades or floats of one whecl, 
to pass into the adjoining case, and act in a similar manner on the blades +r 
floats of the next wheel, and so on throughout the series. The case of the 
last wheel of the series icatcs With a cond , consisting of a case 
in which is mounted a rotary fan, whereby cold atmospheric air is drawn 
into the case and mixed with the steam, which will be thereby condensed, 
and a vacuum produced in the wheel cases. From the above explanation 
it will be understood that the steam at a suitable pressure will pass from 
the boiler, through all the cases, to the condenser, and in its passage will 
communicate rotary motion to all the wheels. If preferred, any ordinary 
construction of condenser may be employed to produce the requisite 
vacuum in the wheel cases. —Not proceeded with. 

509. T. RickeTt, Buckingham, “ Steam boilers or generators.”—Dated 1st 
March, \864. 

This invention relates to a peculiar construction and arrangement of 
water tube boilers suitable for locomotive engines for common roads, aud 
for other descriptions of steam engines, and consists in the employment of a 
series of water tubes placed vertically side by side, and close together in 
one, two, or more rows or sets, disposed either in straight or curved lines, 
according to the general custom of the boiler. These tubes are fitted into a 
tube placed at their lower ends, where they open into a water chamber. 
They are held in their tube plate by means of an eye bolt and cross pin, the 
latter being tightened up against an internal flange forged on the bottom 
of each tube. The eye bolt passes through the water chamber, and is 
tightened up bya nut on the extremity thereof, thus affording facility for 
the ready withdrawal of any one tube (by removing the eye bolt), without 
interfering with the rest, the upper ends of the tubes not being supported 
by a tube plate, as heretofore, but connected with a steam chamber by a 
small bent or curved pipe screwed or otherwise secured to the top end of 
the water tube. The several rows of tubes are arrauged so as to allow the 
flame to pass between them on its way to the smoke box.—Not proceeded 
with. 

513. L. E. Moutine, Vals, France, ‘* Atmospheric engine.”—Dated lst March, 
186 





2. 

This invention consists in introducing to a cylinder providel with a 
piston heated air produced from a furnace, and in a state of expansion, after 
which the inlet valve is closed, and the heated air reduced to a small 
volume by an abundant jet of cold water, ‘The power is then produced by 
the pressure of the atmosphere acting freely u»ou the other side of the 
piston, and compelling it to move,—Not proceeded with. 

525. J. Pearson, Nottingham, .“* eating steam boilers, d&c."—Dated 2nd 
March, 1864 

This invention has for its object the employment of a blast for heating 
purposes, in lieu of the ordinary draught heretofore used. By the use of 
this blast a most important result is obtained, for instead of having, as 
heretofore, the products of combustion in the hot air and gases, and im the 
unconsumed coal, and in the smoke passing up the chimney-draught or 
flue with great velocity, and thus becoming waste, the inventor supplies the 
fire with air necessary for combustion, by means of a fan or bellows or 
equivalent contrivances, whereby he causes the heat thus produced to ex- 
pend itself on the boiler or other object required to be heated, and thereby 
effect saving of fuel, besides leading to the consumption of the smoke, 
while obviating the necessity of large or tall chimneys, as heretofore. — Not 
proceeded with, 

535. H. Bennison, Plumstead, Kent, ** Obtaining motive power by means of 
water.”—Part!y a communication.—Dated 3rd March, 1864. 

This invention relates, First, to water wheels termed over-shot wheels, 
from the fact of the water driving them passing over the top, and descend- 
ing in the buckets on the opposite side of the wheel to that at which it is 
led on. According to this invention the inventor encloses all the periphery 
of that half of the wheel receiving the water, so as to close in the buckets, 
and cause them to retain their fill of the water, or nearly so, from the time 
that it is admitted at the top to the time of discharge, which takes place at 
the extreme lower part of the wheel, only he encloses the wheel with a 
covering of metal or other material across the periphery, and returns it 
down the sides to the necessary extent to retain the water in the buckets ; 
and this covering he sometimes furnishes with packing at the sides,to keep 
it water-tight, or nearly so; but if the wheel be well and truly made, and 
the cover well fitted at the sides, it may work sufficiently close without 
packing, and as permitting only a slight escape of water, the great bulk 
being retained, and caused to do its work in an efficient manner. Witha 
wheel so constructed he can also raise the water again to the higher level, 
to be utilised over again on the wheel. He uses any kindof pumps for re- 
lifting the water, which pumps he drives from the axis of the wheel. A 
slight continuous supply of the water at a higher level will make up for 
any waste of water that may occur in the wheel ; thus a large amount of 
power may be obtaiued irom a small supply or fall of water of suitable 
altitude. The Second part of the invention relates to an engine to be actu- 
ated by a supply or fail of water, having the pressure from a greater 
height, and in jess quantity than is adapted for a water wheel. 

559. W. G. Beatriz, Surbiton, Surrey, “ Locomotive engines.”"—Dated 5th 
March, 1864. 

This invention consists in placing in the smoke box of the engine one or 

more rows of pipes or tubes communicating at each end with longitudinal 





wool, flax, and other fibrous materials.” 

1377. James JENNINGS McComs, Liverpool, ‘‘ Improvements in the con- 
struction of presses for forming bales of cotton and other materials, 
and in apparatus to be employed in securing bands to such bales.”— 
Petitions recorded 2nd June, 1864. 

1581. JAMES BLackMORE HEAL, East Nynehead, near Wellington, Somerset- 
shire, ‘‘ Improvements in machinery or apparatus for drilling or 
depositing turnip and other seeds and manure.” 

1382. ALFRED HAMYLN WILLIAMS, Fenchurch-street, London, 
improved fastening for purses, pocket-books, belts, and otherfarticles. 
— Petitions recorded 3rd June, 1864. 

1436. MicHAkL Henny, Fleet-street, London, “Improvements in gas 
regulators, also in gauges and clocks.”—A communication from Henry 
Giroud, Boulevart St. Martin, Paris.—Petition recorded 9th June, 1564. 

1475. Marc ANTOINE FRaNcois Mrnnons, Abingdon Chambers, West- 
minster, ** Improvements in field a:tillery.”—A communication from 
Nicolas De Telescheff. Malaia Morskaia, St. Petersburg, Russia.— Petition 
recorded 15th June, 1>64 

1507. WittiaM CLARK, Chancery-lane, London, “ Improvements in appa- 
ratus for washing or dyeing skeins of thread, silk, cotton, or otier fibrous 
materials."—A communication from Claude Viret, Boulevart St. Martin, 
Paris.— Petition recorded 17th June, 1864. 

1573. WiLtiaM CLaRK, Chancery-lane, Loudon, ‘ Improvements in railway 
cariiage breaks, and in the mode of applying power thereto.”—A com- 
munication from Wiiliam Loughridge, Waverton, Frederick, Maryland, 
U S.—Petition recorded 23rd June, 1864. 

1596. Humpuney CHAMBERLAIN and Joun Craven, Wakefield, Yorkshire, 
snd HERMANN WEDEKIND, Clapham-road, Surrey, “ Improvements iu 
kilns or ovens for burning bricks, tiles, pottery ware, limestone, cement, 
and other substances.” — Partly a communication from Friedrich 
Hoffman, Berlin, Prussia,— Petition recorded 24th June, 1864. 
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| above-mentioned arrangements to heat the feed water. 


chambers, which the patentee prefers to be of cast iron, and placed at the 
sides of the smoke box connected with the boiler pumps or injectors and 
tank, in such a manner that the feed water may be passed through the 
tubes before entering the boiler. The hot gases, on their passage from the 
furnace to the chimney, pass between and around the tubes, which are 
arranged laterally, diagonally, or crosswise in rows, and with a moderate 
space between, and which act as a strainer or baffle, to prevent the sparks 
and ashes being ejected from the chimney. The patentee also uses the 
The invention con- 
sists also in placing an inverted cone-shaped funnel around the blast pipe, 
and attached to the sides of the chimney, which funnel he constructs of 
plate iron, and perforates it with circular or otherwise shaped apertures, of 
a sufficiently small size to prevent the escape of sparks or ashes; or the 
funnel can be constructed of wire or strips of plate iron, arranged to baffle 
the passage of the gases. The perforated funnel he prefers to project 
upwards into the chimney, but it can be of more oblate shape, and attached 
to the smoke box. The invention consists also in placing in the smoke box 
of the engine a circular or rectangular iron disc or baffle, which he prefers 
to form of plate or cast iron, and at a slight distance from it, over or under, 
but overlapping, he places a second plate, and by this arrangement he 
baffles and deflects the smoke and gases, not leaving a direct passage up the 
chimney, but causing the gases to pass round the edges and between the 
plates, and by this means to prevent any sparks or ashes leaving the smoke 
box. The invention also consists in placing in the smoke box a grating or 
strainer composed of engle irons, arranged laterally in rows at a short 
distance apart, slightly overlapping, and each alternate angle iron inverted. 
The invention consists also in forming a strainer or grating of two iron 
plates, placed in the smoke box at a slight distance from or touching each 
other, and one above the other, each having apertures to allow the passage 
of the gases, and so constructed that they may be moved one over the 
other by the engincer, to cause the apertures to coincide and afford an open 














passage, or to alternate and close all passage. The invention consists also 
in an improved form of damper, constructed of an upright plate of iron ex- 
tending partially up over the opening for the draught, and serving to 
retain the ashes within the ash pan, and the movable damper plate, arranged 
to open, so that falling ashes from the fire may be guided from the ash pan 
instead of allowed to fall out. The lower retaining plate may be hinged 
and movable, to allow the ashes to be easily withdrawn when necessary. 





Ciass 2.—TRANSPORT, 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, XC, 


512. J. Woopwanp, Notting-hill, “ Buffers."— Dated 1st March, 1864. 

‘This iavention consists in forming in or on the buffer rod a rack, and in 
fitting a pawl or catch to the frame through which the buffer rod works. 
Ordinary play is allowed to the buffer, but when the buffer is driven in by 
an unusual shock, such, for instance, as that arising from a collision, it is 
kept from rebounding by the pawl entering the rack. The inventor forms 
the pawl wich a bevel, by means of which it can be freed from the teeth of 
the rack when required.—Not proceeded with. 

514. E. Humeurnys, Deptford Pier, ‘* Machinery for propelling vessels when 

twin screw propellers ave employed.”—Dated 1st March, 1864. 

For the purposes of this invention the patentee mounts on the shaft of 
each of the two screws a pair of bevelled wheels, in such a manver that 
they can revolve freely independently of the screw shaft. Each pair of 
wheels is held in a bearing, which serves as the thrust bearing of the pro- 
pelier shaft, and the wheels of each pair are driven in opposite directions 
by being geared with opposite sides of a bevelled wheel on the crank shaft 
of the engine. The wheels on the screw shafts can cither of them be 
clutched with the shaft, so as to drive the shaft forward or backwards ; this 
is done by moving the shaft a short distence longitudinally, which is easily 
effected by a lever or otherwise, and so bringing a friction dise fixed on the 
shaft against another similar disc on one of the wheels. There are two 
friction discs on each shaft, and on moving the shaft endwise one or other 
of them can be brought against the corresponding disc on one of the wheels ; 
or the friction discs on the shaft can be kept out of contact with both 
the discs on the wheels, and the shaft will then remain stationary, The 
discs are made by preference with angular grooves and ridges, so as to 
ensure that they should not slip when driving. When it is desired that 
the screw shall rotate in a direction to propel the vessel forward, its shaft 
is moved inwardashort distance, and the shaft is thus clutched with the wheel 
which will drive it in the required direction ; the thrust of the screw then 
serves to press the friction surfaces into contact with sufficient force, 
Similarly, when the motion of the scre® is to be reversed, its shaft is moved 
outward a distance ; this brings it into gear with the other driving whevl, 
and, as before, the thrust of the screw keeps the friction clutch surfaces in 
contact with suflicient force. This arrangement allows of the vessel being 
man@uvred and stopped while the crank shaft of the engine is revolving 
constantly in one direction, and the patentee is thus enailed to employ a 
single steam cylinder for driving the crank shaft, which cannot conve- 
niently be done when the engine has to be stopped and siarted while the 
vessel is under weigh, 

516. J. WiLD, Oldham, “ Improvements in propelling vessels and in machinery 

or apparatus connected therewith.”—Dated 1st March, 1864, 

In carrying out this invention the patentee takes any convenient quantity 
of water from the front of the vessel, and conveys it to the back part, the 
continued force of which will act asa propelling power. The machimery 
or apparatus for conveying the water may be of different kinds, such as 
force pumps, screws, paddles, turbines, or similar c ntrivances, and may 
be placed either inside or outside the vessel, as found most convenient, 

M. BaRLand, Mount-street, Grosvenor-square, and T O'Krere, Brewer- 
stret, London, *Ubtaining motive power.” --A communication.— Dated 2nd 
March, 1864. 

The inventors propose to obtain power by means of sails, attached to 
arms from a centre, similar to those of a windmill, but with the addition 
of a screen or protector, shielding the sails from the action of the wind, 
while they would be otherwise «xposed to its counteracting influence, thus 
exposing only those sails which it is Mecessary for the wind to accuate and 
propel. A series of these sails may be applied to the deck and sides of a 
vessel, either in a vertical, oblique, or horizontal position, and may be 
connected by bands, shafting, or other gear, in such manner as to operate 
simultaneously upon a propeller or paddle shaft; it will thus be evident 
that, no matter what the direction of the wind may be, the windmill sails 
will rotate and propel the vessel even against a head wind, and the 
more powerful the wind the greatcr will be the speed acquired,—Not pro- 
ceeded with, 

550. M. Henry, Fleet-street, London, * Propelling ships.”—A communication, 

~— Dated 4th March, 1864, 

The patentee claims, First, the employmrent of ejection pipes or propeller 
tubes leading from opposite points, and meeting in pairs, that is to say, two 
meeting at one outlet at one side of the ship or vessel, and the other two 
at one outlet at the other side thereof, so that one valve will serve for two 
pipes, as described. Secondly, the employment of a valve arranged, fitting, 
and working as described for opening and closing of the outlet of the 
ejection pipes or propeller tubes, and thereby controlling and varying the 
direction of motion of the vessel, as described. Thirdly, the employment of 
partitions in the ejection pipes or propeer tubes near the ends thereof to 
divide the streams, as described, Fourthly, the employment of the 
improved winding helical vanes, as described, Fifthly, the arrangements 
described for facilitating the lubrication and cooling of the shaft or journal, 
and obtaining a hydraulic joint, that is to say, the employment of a cradle 
or frame so contrived as to leave a part of the shaft or journal bare in the 
stuffing box or recess containing the packing, and the employment of a 
pipe or pipes, whereby the interior of such stuffing box or recess communi- 
cates with the passage chamber, delivery end, or part of the pump into 
which water is delivered or foreed. Sixthly, the combination with centri- 
fugal pumps of exhausters or air pump, in the manner and for the purpose 
described. Seveuthly, the employment of the improved combined bearing 
guide and lubricating arrangements described. Eighthly, the improved 
flexible or partly flexible pipes. Niwthly, the general arrangement and 
combination of parts constituting the improved pump described and called 
the simplex aqua motor, Tenthly, the general arrangement and combina- 
tion of parts constituting the combined aqua motor and propelling appara- 
tus, as described. 

554. J. Lockwoop and J, Weruere., Batley, Yorkshire, “* Piopelling steam 
ships and sailing vessels.” —Dated 5th March, 1864. 

This invention consists in forcing air through tubes or cylinders by the 
means of air pumps, or other machinery, through port holes or outlets in the 
bottom of ships and vessels below the surface of the water, so as to cause 
the pressure and the force of air to act against that of the water, and 
thereby to propel the vessel either forwards or backwards, as may be 
required.—Not proceeded with. 

557. L. Hinn, Port Glasgow, * Windlasses, dc.” —Dated 5th March, 1864, 

This invention cannot be described without reference to the drawings. 
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Crass 3,—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


S. Coorer, Openshaw, and J. M. Worrat, Ordsall, Lancashire, 
“* Dyeing or colouring certain descriptions of woven Sabrics.”—Dated ist 
March, 1864. ‘ : 

The patentees claim the dyeing union silk-faced loop cut pile, or raised 
fabrics, by immersing them in a preparing solution of soda, chloride, or 
nitrate of tin, and fixing the same therein by an acid solution previously to, 
and as a preparatory part of, the subsequent process of drying. 

508. W. Cox, Lochee, Dundee, “ Roving, twisting, spinning, and winding lex- 
tile materials.”"—Dated 1st March, 1864. 

This invention relates to certain improvements in the system or mode of 
actuating the spindles of roving, spinning, twisting, and winding machines, 
in which the spindles are arranged on both sides of the frame, as usual, 
and consists in applying longitudinal shafts on each side of the spindles, 
these shafts having fixed or keyed to them friction wheel pulleys, or discs, 
which, by frictional contact, actuate ay intermediate friction pulley or disc, 
Each of these also, being in contact Fh the under surface of a friction dise 
on,the spingle, actuates or imparts rotatory motion to it, a sufficient amount 
of friction being produced between, the disc on the spindle and the wheel 
or pulley on the intermediate frictidn pulley by the weight of the upindle ; 
and for the purpose of stopping the spindie there is provided a latch or 
lever, by which the spindle is slightiy elevated, and thus the contact 
between the friction wheels or pulleys is broken. The main object 
of driving the spindle on both sides is the balancing the spindle, and 
diminishing the frictional action upon the bushes. —Not proceeded with. 
511. W. E. Newton, Chancery-lane, London, ** Manufacture of velvets or cu 

pile fabrics.” —A communication.— Dated 1st March, 1364. 

This invention relates to the manufacture of velvet, ribbons, or fabrics of 
different widths, and consists in the employment for that purpose of raw 
or undressed and undyed substances, such as raw or floss silk and cotton, 
instead of using for that purpose fibrous substances previously dyed, as is 
ordinarily practised. By these means ribbons may be produced which may 
be afterwards dyed of any desired colour.— Not proceed d with, 

515. E. T. Huoues, Chancery-lane, London, ** Manufacture of weavers’ har- 
ness."—A communication.—Dated ist March, 1864. ; 

This invention cannot be described without reference to the drawings. 
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618. L. A. Lanien, Abingdon-street, Westminster, “‘ Dressing of vegetable 
Slbrous matters.” — Dated 2nd March, 1864. 

This invention consists in the addition of glycerine to the water em- 
ployed in the wet spinning of flax, hemp, and other vegetable fibrous 
matters. 

520. W. Noron, Oldham, ‘* Machinery for opening, scutching, and carding 
cotton, &e."—Dated 2nd March, 1564. 

This invention has reference to a former patent dated 19th December, 
1863 (No. 3201), in the specification of which patent the patentee described 
how a friction apparatus and toothed wheels were employed to impart 
motion to or’ arrest the motion of the strap guide of the cone or cones, 
The present improvement consists in an arrangement of fast and loose 

ulleys, or a stud projecting from a sliding bush, which said stud takes 
alternately between projections on the faces of two wheels for effecting the 
same object. Another part of the present invention consists in applying a 
tlexible plate or plates to the surface of the feeding rollers of machines for 
opening, scutching, and carding. This flexible plate is pressed against the 
face of fibrous substances passing between the plate and the roller by 
springs, or by a series of blocks which are weighted by a series of levers 
united in a single lever, which is in connection with the apparatus by 
which the strap is traversed along the cones, »o that the inequalities in the 
thickness of the feed at different parts may be compensated for, A series 
of blocks weighted and acting in the manner above stated may be applied to 
the feed roller without the flexible plate or plates. These blocks tit 
between two cross bars, over the edge of one of which the fibres are struck 
by the beater or roiler, and the patentee places the nip or point of contact 
between the roller and block or plate, at some distance from the edge over 
which the fibres are struck, thereby preventing injury to the staple, and 
more ¢ffectually removing the impurities from the fibres. 


531. W. Witktnson, Hawarth, Yorkshire, * ing cotton, dc."—Dated 3rd 
March, 1864. 

The objects of this invention are, First, to dispense»with the condensed 
water present in the size by the ordinary method of blowing steam into it 
during the operation of sizing cotten ani other warps or threads, and thus 
to make it of equal and uniform consistency ; and, Secondly, te economise 
the quantity of steam requisite to keep the size in a fit state for operating 
upon the cotton, or other warps or threads. For this purpose, within the 
cistern containing the size, the inventor places a box, or, if preferred, a 
false bottom, furnished with apertures for the ingress and egress of steam, 
such ingress apertures commuticating with an ordinary steam boiler. The 
egress apertures communicate with the outer air. By this method the 
size is kept separate from the steam, and the inequalities so frequent 
in practice by the ordinary plan are prevented, consequently the size is 
applied to the warps with better effect, and at the same time a diminution 
is effected in the quantity of steam required.—Not proceeded with, 

536. J. Crutcuett, Stroud, ** Apparatus for winding threads of fibrous 
material from the skein, hank, or other condition, ox to reels or otherwise.” 
Dated 3rd March, 1864. 

This invention jas for its object the arrangement of portable apparatus, 
suitable for being affixed to a table, stand, or otherwise, for the purpose of 
winding silk, thread, cotton, woollen, or other threads of fibrous material 
from the skein, hank, or other condition, on to reels or into balls, or other- 
wise in a more convenient manner than heretofore practised. The skein or 
hank of fibrous material to be wound on to a reel or otherwise is placed on 
a revolving bolder, which consists of a central part of metal, wood, or other 
suitable material having adjustable, hinged, or jointed arms or projections, 
capable of sliding, contracting, or folaing up into a small compass, the end 
of each arm being suitably formed for receiving or holding the skeins or 
hanks of thread of different kinds or sizes. The skein or hank holder is 
furnished with a central hole (or it may be a point), on which it can be 
suspended or supported on a fixed point, so as to revolve either in a perpen- 
dicular, horizontal, or inclined position, The pin or sustaining point for 
supporting the skein holder is, by preference, attached to or forms part of 
a movable screw, clamp, clip, or other portable holding instrument, suit- 
ably constructed for being temporarily attached to a table or other article or 
support, The folding parts or arms of the skein holder are capable of 
adjustment, and of being fixed in a rigid position by seruws or otherwise 
while in use. The apparatus for winding the skein or hank of thread from 
off the reel consists of a revolving spindle mounted on a support carried by 
a screw, clamp, clip, or other holding instrument, capable of being 
temporarily attached to a table or other support. The reel, or instrument 
for receiving or winding the thread upon, is placed on the spindle, to which 
rotary motion may be communicated in various ways, but the patentee pre- 
fers a simple toothed wheel and pinion, the latter being fixed on the spindle, 
and the toothed wheel for giving the motion thereto, being carried by au 
axis supported in bearings on the upright which carries the spindle. A 
worm wheel and worm, or grooved pulleys and driving band, or other 
frictional driving surfaces, may be substituted for the wheel and pinion, and 
may be employed for imparting the motion to the revolving spindle carry- 
ing the winding-on reel or instrument. 





540. G. T. Bousrinup, Loughborough Park, Brixton, Surrey, ** Braiding 
machinery."—A communication.—Dated 3d Murer, 1864 

The patentee claims so constructing the carrier and arranging its yarn 
guides that the tension weights may have sutfticient traverse above the base 
of the carrier or racer to allow wide flat braid to be formed at any required 
distance from the centre in the single plate braiding machine. He also 
caims combining with a single plate braiding machine, the particular 
form described or its equivalent, adapting a braiding at a distance from 
the centre. 

548. F. Lepoutre, Turcoing, France, ‘* Machinery of spinning looms.”— 
Dated 4th March, 1864. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

558. W. Minuiaan and B. Duty Bradford, “ Apparatus employed in weav- 
ing.”—Dated 5th March, 1864. 

This invention relates, when employing series of shuttle boxes or shuttle 
chambers, to the means by which a stripping of two or more of such boxes or 
chambers may be readily ¢ flected from one to un) otherof the series vf shuttles, 
to bring them in a line with the lay, and the improvements are more particu- 
larly applicable to what are called revolving or rotary shuttle boxes. For this 
purpose the lever or lifting means employed to operate the parts for giving 
motion to theseries of boxes or shuttie chambers in either direction, is capa sle 
of being lifted to the extra extent desired by another lever or liftiny means, 
which is capable of being slidden side Ways to the extent that is de-ired, so 
as to be acted upon by the tappet surfaces for the amount of extra motion 
required to the boxes, This sliding lever or lifter is drawn in one direction 
by a spring or weight, and in the opposite direction by a lever operated by 
a tappet or other suitable means, while this sliding lever ts held for the 
time im the desired position by tilliag pieces selecved by the Jacquard or 
pattern surface.—Not proceeded with. 

560. KR. A. BRooman, Fleet-street, London, “ Improved cloth or fabric."—A 
communication.— Dated 5th March, 164. 

This invention consists in the manufacture of a double cloth or fabric, 
one side or face of which is woven with felted woollen threads, and the 
other side or face with any suitable material, so that the fabric may, with- 
out being fulled be made up into garments and other articles, one side of 
the fabric forming the body and the other side the lining of the article,— 
Not proceeded with, 

563. T. Gray, Mitcham, Surrey, * Treatment of jute and jute cuttings. "— 
Dated 5th March, is64 

In carrying out this invention the patentee takes the raw material, long 
jute, and jute cuttings, and opens the balis; he then paces the same in a 
vessel, and boils for, say, from s x to twelve hours, in water under pressure 
of steam, Or the jute may be laid for twenty-four to torty-eight hours in 
pits or vessels supplied with hot water arsing from ecndensed steam, or 
other convenient source, The jute ts then placed for about thirty minutes 
in ordimary fulling stocks, and while the fulling is being performed he 
supplies hot or cold water to the jute through a perorated pipe. He 
next places the material in a hydro extractor or clothes’ dryer, and then 

8 it through a tenter hook or coarse carding machine. He afterwards 
rae td it by submitting it to the following mixture :—He dissolves soap 
in hot water, in the proportion of about halt an ounce of soap to one gallon 
of water ; he also dissolves bleaching powder in cold water, in the propor- 
tion of about eight ounces of bleaching powder to two quarts of water, 
and allows to seule. He then pours the bleaching powder and cold water 
into the hot soap liquor, and places the jute therein, in the proportion of 
about one pound ot jute to the quantities above mentioned of soap and 
bleaching liquors. He prefers to perform the bleaching in quantities of 
about one or two hundredweight, in an ordinary rag engime, so that it may 
be well agitated; im about an hour he draws off the liquor, and places 
the jute, to improve its whiteness, for about twelve hours in a 
pit or vessel, containing a second quantity of the soap and bleaching 
liquors, After being well washed with water, the jute is ready for carding 
aud spinning. 











CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 
501. W. E. Groas, Wellington-street, Strand, London, ** Manufacturing 
wheat and othr grain mito slour."—A communication.—Dated Win 
February, 1864. 





| 
| 








The patentee claims the application to flour and other mills of pierced 


runners Or upper milistones, with faus placed over the openings, to force 

air between the two stoves, and thereby preveut their beating, as de- 

scribed, 

20.G. H. Exits, Bromley St. Leonard, *‘ Apparatus for rolling and water- 
ing gardens, "—Duted 8rd March, lov. 





imstead of furuang the roller, as has been the custom, of suflicient 


diameter and thickness to provide in itself the necessary weight for rolling 
purposes, the patentee employs a cylinder, made of cast iron, or other suit- 
able material, only about one-third or one-half the diameter usually 
employed hitherto, the same being constructed in the ordinary manner, or 
made of wrought iron or other metal, and upon this bearing, upon its 
centre shaft or axle, he disposes a suitable vessel or tank, made of galvan- 
ised or other iron, wood, or any suitable material, for containing water, 
which may be readily introduced or withdrawn, in order to obtain the 
additional or any variation of the weight required. 

545. E. T. Hugues, Chancery-lane, London, ‘‘ Machinery for drying, 
cooling, and cleaning grain.”—A communication. —Dated 4th March, 
1864. 

For the purposes of drying grain the inventor constructs a rectangular 
upright box, which he divides into a certain number of rectangular 
chambers, situated one above the other, by means of horizontal boards or 
plates of such a size as to leave a small longitudinal opening in each com- 
partment, the said openings being made to alternate from right to left, so 
that each alternate compartment will be provided with an opening formed 
on the right hand corner of its upper surface, and on the jeft hand corner 
of its under surface ; and he subdivides each of these rectangular cells into 
two triangular chambers by means of a perforated pl te, running from the 
upper opening to the lower, these perforated plites alternating from right 
to left, and from left to right, in each succeeding compartment, present a 
series of inclined planes for the passage of the grain, which is introduced 
at the top of the apparatus, And, in order to dry the grain during its fall 
through this machine, the inventor introduces a current of hot air into each 
of the lower triangular chambers, which air, being forced through the grain 
descending on the inclined perforated pilates, enters the upper triangular 
chambers charged with the moisture abstracted from the grain, and from 
thence escapes through holes made for that purpose in the sides of the said 
chambers. In order, if requisite, to increase the current of air leaving the 
apparatus, he proposes to make use of any appropriate apparatus acting by 
suction. For cooling grain after it has been dried he makes use of a 
similar apparatu-, fed by a cold blast of air insteail of a how blast. For 
the purpose of cleaning grain he makes use of a blast of air, supplied by an 
ordinary fan, and conducted into a box, provided with a series of longi- 
tudinal openings placed in an inclined direction one over the other, and 
the grain, which is fed from above, passes succ ssively before each of the 
said openings, and in its passagethe blast of air blows off all impurities and 
foreign matter of less gravity than the grain; and, in order that such 
matter be effectually conducted away from the grain o; posite to each of the 
said openings, he erects a conduit or passage rising upwards, through which 
the impurities and foreign matter are expelled into a spout common to all, 
—Not proceeded with, 

555. T. Guacz, Bristol, “ Hay-making machines.”—Dated 5th March, 1864. 

The objects of these improvements is, mainly, to dispense with the two 
eylinders her.tofore used in double action hay-making machines, that is, in 
teddivug and turning machines, For this purpose the travelling wheels 
carry toothed driving wheels gearing into pinions which ran loose on the 
rake shaft ; on each side of this pinion, and cast with it, is a clutch having 
a series of inclined faces. A corresponding clutch is fixed on each side of 
the pinion by a feather, which slides to aud fro in a slot in the rake shaft, 
aud is kept upto its work by a sprins. This arrangement enables the 
machine to turn freely at the end of the field, without either of the driving 
whee's becoming fixed. By moving the pinion backward or forward upon 
the shaft, it can be geared into the right or left-hand clutch, thereby 
changing the direction of the rakes at pleasure. 

564. J. Backnoust. Rounlkay, near Leeds, “ Machinery sor reaping corn.” — 
Dated 7th March, 1884. 

In constructing this improved reaping machine the inventor leaves a 
suflicient space between the corn table aud the driving wheel to deliver the 
swathe, and he places the knife bar in front of the driving wheel, and 
drives the knife also in front of the driving wheel, thus leaving the entire 
machine ful liverty to play over the axle of the driving wheels. He also 
places two leading wheels before the knife (ane on each side of it) to prevent 
it from ruoning into the ground. In working this machine the horses 
walk in front thereof along the side of the standing corn, the driver beng 
seated on the machine, anil having under his control a lever, by means of 
which he can turn the swathe to any suitable angle at his own discretion, 
the swathe being lvid as above stated betwixt the driving whvel and the 
corn table, which are placed directly opposite to each other.—Not proceeded 
with. 











Ciass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, Se. 

537. B. P. Srockton, Great George-street, Westminster, and J. S. Scort, 
Kensington Park-gardens, ** Constructing sea and river enbankment 
walls, piers, and other structures wholly or partly immersed in water.” 
Dated 3rd March, 1864, 

This invention relates to the preparation and providing of foundations 
for structures required to be erected in water, or in marshy or wet ground, 
and is applicable in all cases where coffer dams have hitherto beea found 
necessary. According to this invention the patentees propose to forma 
foundatio» platform of iron, stone, timber, or other suitable materials, sup- 
ported upon and securely fastened down to cylinders or piles, or other suit- 
able supports, and made sufficiently strong and water-tight to admit of the 
superstructure being erected thereon, and resisting the upward pressure of 
the water. A tank dam is to be attached to this platform, of which the 
platform itself forms the water-tight bottom. By this arrangement a 
secure and dry chamber is obtained, within which the structure can be 
erected. As each section or length of the structure is compicted, the sides 
and ends forming the tank dam may be removed, leaving the structure sup- 
ported by the foundation platform. In cases where the platform might be 
liable to oxidation or rapid decay, or required to be removed, * relieving ” 
or “‘groined” arching, or concrete, or stone blocks, may be used in the 
lower part of the structure, which would form a sufficient foundation or 
support, bearing directly on the cylinders or piles, in the event of the plat- 
form being entirely destroyed or removed, 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
522. G. Daviss, Serle-street, Lincoln’s-inn-flelds, London, * Breech-louding 
Jive-arms.”—A communication.—Dated tnd March, 1364. 

This invention cannot be described without reference to the drawings. 

524. A. V. Newron, Chancery-lane, London, “ Percussion pouch.”—A com- 
munication.—Dated 2nd March, 1804. 

This mvention consists in certam novel means of keeping percussion 
caps apart within a pouch, and of feeding them out, one at a time, as re- 
quired tor use. The pouch itself is a flat box of neariy elliptical form, viz., 
siightly oblong, with rounded ends; and within it there is placed a 
rotating circular plate, provided with a number of holes of proper size and 
form for the reception of the percussion caps, such holes being arranged in 
heiical or convolute form. On the back of this piate there is a correspond- 
ing helically arranged or convolute ratchet, which works between two 
stationary guide pis or pieces, in such a mauner that, When rotary 
motion is given to the piate, by means of a pawl lever protruding through 
the exterior of the pouch, and acting in the holes of the plate, the plate is 
caused, at the same time, to move lengthwi-e of the box, and present the 
caps one at a time opposite to a spout, through which they are discharged 
from the pouch by means of a spring and pin, which also act on the ratchet 
to prevent the plate from turning backward. 








Cass 7.—FURNITURE AND CLOTHING.—None, 





Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lightiag Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


507. W. H. Megutor, Liverpool, ‘‘ Apparatus to be used when fermenting 
malt liquors in casks or other closed vessels,” — Dated lst March, 1864. 
This invention has for its odject a simple, cheap, and convenient appa is, 
to be used when fermenting beer and other liquors in casks and other closed 
Vessels, So as to obviate the necessity of having to,repeatedly fill up the 
vessel, during the process, aud thereby reducing’ tue labour attendant 
thereon, and also preventing the accidental spoiling of the liquid, which is 
constantly likely to arise from the inattention of the brewer, An apparatus 
constructed according to this invention may Ccousist of a cylindrical or other 
suitably-shaped vessel formed of sheet tin, copper, or other suitable 
materiai. The bottom of the vessel internally the patentee forms concave, 
or slightly fannel-shaped, aud provides it wits a short vertical open ended 
pipe, extending down through the centre thereof, and extending upwards 
some little distance ; the lower end of this short vertical pipe below the 








| bottom of the vessel is formed with a taper, so as to aimit of its fitting 


tightly into the bung or other hole in the vessel containing the liquid to be 
fermented. On the inside of the short vertical pipe Le attaches a small pipe 
of sufficient length to extend nearly to the bottom of the cask or other 
vessel, the upper end of which opens into the cylindrical or other shaped 
vessel at the outside of the short vertical pipe a litth: above the concave 
bottom of the vessel. He uses a false perforated bottom or gratig, which | 
he prefers tv form covcave ou the top, and which has an opeuing in the | 
centre, through which the head of the short vertical pipe extends, and when 





he desires to prevent the sediment carried over the short vertical pipe 
within the cy\indrical or other suitable shaped chamber during the fermen- 
tation of the beer or other liquor he uses a bag, or its mechanical equivalent 
formed of flannel. felt or other suitable porous substance, the lowest end 
of which surrounds the short vertical pipe, say an inch or two below the 
head thereof, and which extend upwards to the top of the vessel, and may 
be held in place by the cover or lid, or in any other convenient way. The 

cylindrical or other su tably-shaved vessel may be closed at the top by a 

cover resembling that of an ordinary pot, but having an opening on one 

side fitted with an oblique spout for conveying the barm or yeast over the 
side of the vessel during fermentation, and allowing it to fali into any suit- 
able receptacle placed to receive it. 

519. W. Minuee, High-street, Hull, “* Manufacture of svgar."—Dated 2nd 
March, 1864. 

This invention has for its object an improved method of evaporating 
saccharine solutions at temperatures below those at which they boil under 
the ordinary pressure of the atmosphere, at the same time that the saceli- 
rine solutions never come in contact with metallic or other surfaces heated 
by fire or high pressure steam, nor are subjected to any temperature which 
cannot be regulated to or below that of boiling water or 212 des. Fah. —Noz 
proceeded with. 

521. J. P. Raxpurn, Charlesjield, N.B., “* Production of oul or oleaginous or 
spirituous und gaseous matters frou coal and other invinerul substances 
and vegetable deposits.” — Dated 2nd March, 1864. 

This invention consists in employing retorts having a circular recipro- 
cating or other convenient motion imparted to them from any convenient 
source of prime mover, and of any convenient shape or form, but by 
preference made cylindrical. In the sides or ends of the retorts empivyed 
apertures having doors or covers of a convenient size are formed for the 
purpose of introducing the substances to be treated, and when a sutli-iens 
amount of either of these is inserted the doors or covers are replaced and 
secured by means of screws, or in any other way as usual. One end (or 
both ends) of the retorts employed has inserted inte it pipes which brauch off 
in any convenient direction to conden-ers, Where the products of the opera- 
tion hereinbefore referred to are ultimately collected, a joint or joints, b-i 
made in the end or ends of the retorts to enable it tu move, us describe, 
while the pipes remain stationary. The retort is enclosed in a brick 
furnace as usual, and heat applied to it in the ordinary manner. —Not pro- 
ceeded with. 

542. W. Inorson, Wraysbury, ‘ Manufacture of paper. ’—Dated 3rd March, 
136 











This invention relates to the knotter or strainer through which the 
pulp and water pass on to the wire. As at present worked, the slits in t 
knotter plates become choked, and it is necessary at intervals to rake off or 
remove those portions of the pulp and foreign matters whi-h choke the 
slits. The effect of this raking is to force suddenly through the slits more 
stuff than is proper, carrying with it more or less dirt, which injuriously 
affects that portion of the paper passing on to the wire while the raking off 
takes place. The patentee makes one or more apertures in the knotter in 
such position that the pulp and water will flow from the point at which 
they are supplied to the knotter towards these apertures. Sv much of the 
pulp and water as fails to pass through the slits in the knotter plates is 
carried away from the knotter and passes off through the apertures pro- 
vided for that purpose into the reservoir, 


549. R. A. BRooMAN, Fieet-street, London, ‘* Manufacturing a green colouring 
matter. A communication. —Dated 4th March, 1864. 

This inveution consists in manufacturing a green colouring matter, as 
hereafter explained, applicable in dyeing, printing. and generally as a green 
colour. As dis-hydrogemsed alcohol (aldehyde) which is used in pro- 
duci g this colour, and as sold in commerce, does not possess the qualities 
necessary for the purposes of this invention, the patentee prepares it as 
follows :—To 350 parts of sulphuric acid he ad Is 150 purts of water, mixes, 
and leaves to cool; he then adds 320 parts of alcohol of commerce at ninety 
degrees Beaume. He pours this mixture into a glass or earthen vessel 
having a cock at bottom ; the contents are allowed to pass by degrees into 
a glass globe or vessel, or into a retort with a return neck ; an aperture is 
made in the glass vessel for introducing a glass funnel. The ves-el retort 
contains 300 parts of bichromate of potass in small pieces, and 150 parts of 
water. Heat, by a water bath, saud bath, or naked fire, according to the 
receiver used, is applied, and the matters escaping from the vessel or retort 
fall into another vessel of cold water and a coil. The aldehyde or dis-hydro- 
genised alcohol thus prepared should be neutral. He rectifies it twies by 
means of glass or earthen vessels provided with a cock, from which the 
matter escapes gradually, and falls again into a vessel containing cold water 
and a coil. Then to produce the green colouring matter he places in a 
receiver with a straight neck, one part of crystallised fuchsine, and pours 
upon it one and a-half parts of sulphuric acid, and a half part of cold water, 
previously mixed together. He then dissolves these matters under a geut ¢ 
heat, allows to cool, and adds four parts of the aldehyde prepared as before 
described. The solution immediately assumes a vio'et colour ; he heats the 
receiver ina water bath, holding it by the neck ; in a few minutes the matter 
changes toa bluecolour, when he withdraws the receiverfrom the bath. To be 
assured that the matter is in the state it should be, he pours a drop ina 
small quantity of water acidulated with sulphuric acid, and by blowing 
upon it there should appear a beautiful pure blue tint. Ifthe water appears 
violet, or of a violet shade, the receiver should be returned to the water 
until the test yields a pure blue tint ; he then pours into the receiver boiling 
water, and at the same time a solution of hypo-sulphurous soda, azitates 
the mass and filters through a clothfilter iine with paper to prevent contact 
with any impurities there may be in the cloth, and allows the matter filtered 
to cool. He passes over the residues boiling water until complete solution, 
and allows the filtered matter to cool about twenty four hours. He filters 
a second time as before, and precipitates the filtrate with chlorate of zinc, 
that is, butter of zinc, at 53 deg. Beaume, and dissolved crystallised soda at 
17 deg. Beaume. He again filters, and the matter obtained in the filter 
forms the substance which is the green colouring matter. He dries it im a 
stove at a temperature of from about 85 deg. to 105 deg. Fah., and pulverises 
it. This colour may be sold in paste, loaf, or powder, according to the pur- 
poses to which it 1s to be applied. —Not proceeded with. 


























552, A. MANBRE, Baker- treet, Portman-square, London, “ Manufacture of 
glucose sugar.”’"— Dated 4th March, \864. 

According to this invention the patentee produces pure glucose sugar 
commercially called grape and starch sugar free from gum, also from bitter 
and empyreumatic tastes by,treating and submitting starch or fecula dilute: 
in water acidulated with sulphuric acid to the action of a high degree of 
heat, the mmimum temperature employed being not less than 275 deg. 
Fah., but prefering 220 deg. Fah., as the process is thereby quickened, by 
which means he obtains the whole conversion or transformation of gum 
into sugar, and also vaporises and eliminates the e-sential oil and ewpyreu- 
matic fatty matters, Wich be distils off out of the converting or saccharify - 
Ing apparatus, 

562. C. Humerey. Suffolk Grove, Southwark, 
—Dated 5th March, 1864. 

This invention consists in the substitution of petroleum spirit and 
petroleum products, treated as described, as a solvent for chioride ot 
sulphur in the place of bisalphuret of car)on, spirit of turpentine aud 
camphine, which are ordinarily used for that purpose. 


565. C Jorpan, Manchester, ** Manufacture of tiles."—Dated Tih Murch, 





Vulcanising india-rubber.” 





Sot. 

The object of this inventien is to produce a keen cutting edge to the 
teeth of tiles, such keen edge being imparted by the following process :— 
Files, afier the teeth have been cut either by hand or macihimery, are 
sub uitted to the a-tion of an acid in which steel is soluble; aqua rez 
nitric, muriatic, or other acid or comination of acids suitable for t 
purpose may be employed. —Not proceeded with. 
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Ciass 9.—ELECTRICITY.—NoneE. 


Crass 10.—MISCELLANEOUs. 
Including all Patents not found under the preceting heads. 


503. J. W. Sway, Gateshead, Durham, “ Photography.”"— Dated 29th 
February, 1864. 

This invention relates to that manner or style of photograpic printing 
known as carbon or pizment printing, and consists in the formation of 
tissues adapted to the manner of printing referced t», and composed of, or 
prepared with, coloured gelatinous matter, and so constructed that, while 
they allow in the act of printing free access of light to one surface of the 
coloured gelatinous matter, they also allow free access of water, and the 
unobstructed removal of the non-affected portions of the coloured matter 
from the opposite surface or back in the art of developing; and the 
patentee obtains this result either by the disuse of paper altogether, or by 
the use of it merely as a backing or temporary support of the coloured 
gelatinous matter, the piper so used becoming entirely detached from the 
coloured gelatinous matter in the act of developing and forming no part of 
the print ultimately. The invention cons:sts, furthermore, in the special 
mode of using the tissues, whereby snperior half tone aud definition in the 
print are obtained, as aforesaid; and also in a mode of transferring the 
print after developing from a temporary to a permanent support, so as to 
obtain « correction in the position of the priut in respect of right and 
left. 

506. C. G. Hin, Nottingham, ** Apparatus emploued in the manufacture 
of bonnet and cap fronts, rouches, &c.”—Dated 3rd March, id, 

This invention cousists in the employment in the pressing making up 
machine of a movable upper or lower bar, and of bars with pressing faces 
curved or otherwise shaped at the sides, as described, Also in the general 
arrangement and combination of machinery or appsratus described. 
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510. J. Ropinson, Laurence Pountney Hill, London, ** Machinery for roll- 
ing railrood and other bars."—A cou...unication.—Dated 1st March, 
1864. 

This invention consists in so arranging three high rolls for rolling bars, 
rails, or beams, that the article shall be subjected to the rolls in each of its 

sses to and fro, and so that each succeeding pass shall roll down the fin 
ond atthe preceding pass, and thus avoid the turning of the rail bar or 
beam. Combined with the top roll of the series, or with the roll that per- 
forms its part of the operation, are yielding guides, or their equivalents, 
for causing the bar, beam, or rail, to pass from the said rail and not wind 
around it. The Second part of the improvements consists in providing, 
drawing and forming rolls for welding heavy iron bars or beams with feed 
rollers, which turn With a positive motion imparted to them by means of 
beits and pulleys, cogged gearing, or other mechanical devices, and which 
carry or feed the iron when placed on the same to the forming rolls, thus 
dispensing with the necessity of pushing the iron towards the rolls by hand 

Jabour, and, consequently, facilitating the work of feeding in the pile. 

617. W. Buna@gr, Camberwell-road, Surrey, “* Apparatus for ascertaining 
the weight of the load supported by the springs of railway locomotives 
and carriages.""— Dated 2nd March, 1864. 

This apparatus consists of a double-acting screw jack, mounted on a broad 
foot-plate, by preference of cast iron. The upward thrust of the screw 
jack acts against a compound spring, which, itis preferred, should be 
similar in character to a bearing spring of a railway locomotive engine, such 
spring being calculated to bear a weight or pressure equal or superior to 
that of the springs it is required to iest. At each end of the spring an arm 
or hanger is supported, and the lower ends of such hanging arms project 
outwards, and are of suitable form for receiving and supporting the rim or 
periphery of one of the wheels of a locomotive or of a railway carriage 
when placed underneath the same. The hanging arms are connected by a 
jointed rod near their upper ends, and below by a rod (by preference made 
of cast steel) having guide rollers mounted thereon, which bear against the 
side of the screw jack, acting so as to guide the hanging arms in their up 
and down movement. A dial marked with suitable divisions, and having a 
hand or pointer, is mounted on across bar, supported by arms carried by 
the spring, the dial and apparatus being so arranged as to indicate the 
weight or pressure placed on the hanging arms, when the screw jack is 
actuated to cause an upward thrust against the underside of the spring to 
raise it and the apparatus upwards with the wheel of the locomotive, or of 
a railway carriage bearing thereon. Arms or props are jointed or other- 
wise connected to the apparatus, which are brought 10 bear against 
the wheel to retain the apparatus in a vertical position.— Not proceeded 
with, 

523. E. F. Pastor, jun., Borcette, near Aix-la-Chapelle, “ Machinciy for 
burning or charring wood.”—Dated 2nd March, 1864. 

This invention cannot be described w:thout reference to the drawings. 
527. G. A. Gaze, Great Coll ge-street, Camden Town, ‘* Money tills."—Dated 

2nd Marck, 1864. 

According to these improvements the patentce makes tills with open 
bowl-like receptacles, somewhat as in ordinary, but in addition thereto he 
provides a receptacle or receptacles for the takings over the counter or 
otherwise, into which the takings (the amount of money received forgoods 
sold) are at once to be inserted, and cannot again be touched by the atten- 
dant receiving those takings. For publicans and many others it will be 
convenient to have seven or eight open receptacles, all arranged in close 
proximity, into which, for instance, he } laces in one change for crown 
pieces, in another change for half-crowns, in another change for florins, in 
a fourth shillings, while a fifth may be a large bow] for pence and half- 
pence, and the others for farthings or other coin, as may be desired. 
Situate between these receptacles are slits, like ordinary money-box slits, 
through which the takings are to be inserted, and which drop into a locked 
receptacle below. 

528. F. P. LANGENARD, Paris, “ Centrifugal machines for extracting juice 
of plants, &c.”—Dated 2nd March, 1864. 

This invention cannot be described without reference to the Crawings. 
530. L. Yoosk-LaurEntT, Paris, “‘ Encampivent carpets for the use of 

armies.” —Dated 3rd March, 1864. 

This invention consists in the use of a piece of cloth of about Git. long by 
2}ft. wide, which the inventor waterproofs, and which can be fulded up 
compactly, and be carried on the soldier’s knapsack, and be unfolded and 
spread out on the ground for the man to lie on.—Not proceeded with. 

532. J. Wriaut, Shipley, Yorkshire, ‘‘ Apparatus for baking or manufac- 
turing oat cake.”—Dated 3rd March, 1864. 

This invention relates to the means of spreading out the dough, and 
throwing or laying it upon the bake stone or hot plate by which it is baked. 
The improvements consist of a table, mounted eccentrically and loosely on 
acrank or eccentric fixed upon the end of a vertical spindle, to which 
rotary motion is given. The table does not rotate, but is kept on the 
crank pin in suitable position by chains connecting the table to the frame- 
work underneath which supports the spindle. On each side of the bake 
stone or hot plate is fixed a rail, extending a suitable distance beyond one 
end. A carriage is mounted upon these rails, having an endless cloth 
thereon, which receives motion from the running wheels, so that, when the 
said carriage is run over the bake stone, the endless cloth will be inverted, 
or that part which is on the upper side when the carriage is off the bake 
stone will be underneath when the carriage is over the bake stone. Dough 
is placed on an ordinary board upon the table, and spread by the action or 
motion of the crank, and then transferred to the cloth on the carriage, 
which, when run over the bake stone or hot plate, deposits the dough 
thereon in a regular layer or cake. 

533. E. H. BentaL, Heybridge, Essex, ‘ Cutters for facing-up wood.”— 
Dated 3rd March, 186%. 

The object of this invention is to effect in a rapid and efficient manner the 
facing-up or planing of planks and other flat surfaces of wood. To this 
end the patentee clamps the work on the bed of an ordinary wood-planing 
machine, backing it up by an L-shaped or other suitable support, and 
traverses it past a vertical face cutter of peculiar construction, which, 
receiving a rapid motion, will plane or face-up the wood that is submitted 
to its action with great economy and expedition, producing a smooth and 
even surface on the side of its traversing plauk presented to its action. 
534. W. CuaRK, Chancery-lane, London, “ Treating and utilising refuse 

tinned ircn and other combined metals.”—A communiation.—Dated 3rd 
March, 1864. 

This invention relates to an improved method of utilising new or old 
refuse, or cuttings of iron, when coated with tin, lead, zinc, or alloys of 
these metals, by subjecting them to the action of uitrous or nitric vapours, 
or any other gaseous acids or mixtures of the same, with a view to re- 
employment of the said metais, and especially of tin, such scraps forming 
the refuse of various existing manufactures or products.—Not proceeded 
with. 

538. E. Hath, Dartford, Kent, 
38rd March, 1864. 

For the purposes of this invention two polishing are 
together aud receive motion from a crank on a shaft, which is below the 
floor on which the two machines are fixed. The crank, by a connecting 
rod, gives motion to an upright lever or beam, the upper end of which rises 
above the fluor, and comes between the two machines, and in a position to 
have the two sets of polishing apparatus connected therewith by two con- 
necting rods. The polishing apparajus of each machine consisis of three 
rows of polishing blocks carried by a frame, one end of Which is a cruss 
head to which one of the connecting rods above mentioned is connected. 
‘The side bars of the frame, which move the polishing blocks, are supported 
by and move on stationary rollers or pulleys, the axes of which are caused 
by the fixed framing of the machine. Each polishing block has a stud er 
axis fixed at its upper surface nidway of its length, and the bearing for 
such stud or axis is hinged on the frame, so that the bearing may be 
readily lifted off the stud or axis of each polishing block. The bed frame 
on which the table carrying the glass is placed, is capable of being moved 
in a direction at right angles to the lines of motion of the polishing blocks 
by means of an upright shaft carrying a pinion, which takes into and gives 
motion to a rack, fixed on the bed frame. On this shaft is a screw or woim 
wheel, which receives motion from a screw or worm on a shalt or a,is 
which receives motion by a ratchet wheel thereon, and a driver, as the 
pohshing apparatus is moved to and fro, and the arrangement is such that 
the workman attending to the machines may put the traversing motion of 
the bed frame out of gear for a time, according as he finds peculiar parts of 
the glass required to be more or Jess acted on by the polishing blocks. The 
glass is fixed or bedded in a wood table tixed on the bed frame, and this 
table is arranged so as readily to be turned partly round from time to 
time on the bed frame by means of a table and upright axis at the centre of 
the bed frame, by which the table is readily lifted trom the frawe and then 
tu: ned on the axis, 

539. S. PricuEtt, Charlbury, Oxfordshire, “ Manufacture of gloves.”—-Dated 
8rd March, .864. 

According to tuis invention the patentee cuts the lower end of each four- 
chet, where it meets and is sewn to the fourchet of next finger, to a 
double or V-form curve (as shown in drawing), so that the fourchet is 
shorter in the middle than on the two edges or side seams ; thus the strain 
is brought to the centre of the fourchet, and the glove is thus made to fit 
better, and is rendered much less liable to split between the fingers than 
when the strain comes ou oue of the edge seams. 


541. C. P. Hanvine, Paris, “‘ Manufacture of tubes, bars, rods, and plates.” 
—Dated 3rd March, 1864. 

The First part of these improvements consist in the employment of an 
expanding die or draw-plate, by means of which conical or cylindrical tubes, 
or tubes of an octagonal, square, or other section outside of different sizes 
may be drawn. Ora tube may be drawn down by stages to any required 
size Without changing the draw-plates. burs, rods, aud plates, as well as 
tubes, may be drawn. ‘the inventor suits the dies to the article operated 
upon, The machinery he employs—say, for instance, for drawing and 





Machinery for polishing glass.”—Dated 


hi @ } } 








tapering gun barrels—is composed of a cast iron box, in which he inserts 
four loose pieces of metal, with slots to receive four draw-plates. These 
loose pieces of metal are supported by four shoulders, left in corners of the 
cast iron box; four screw pins act on the back of the draw-plates. These 
pins are worked by four bevelled wheels, gearing into each other outside 
the box. One of these wheels carries a pinion driven by some prime mover. 
The tube is drawn over a mandril, and through the draw plates, fixed, say, 
at one inch diameter ; but as the drawing proceeds, the draw-; lates expand 
by the action of the driving pinion on the bevell-d wheels and screws, and 
if the original reduction of the tube by the draw-plates be one-fourth of 


an inch, it can be lessened gradually to nothing in six inches, twelve inches, | 
or more, of length, so that, by repeating the draw and reauction, conical | 


tubes with a cylindrical bore would be obtained, perfectly true throughout. 
Or, in cases where great pressure is necessary, the wheels and screws may 
be replaced by hardened steel sliding bars of tapered form. These bars, 
being drawn through between the box and the draw-plate at the same time 
and by the same motion as the tube, would reproduce on the tube their own 


differences of shape, and thus, with proper guide bars and moderate reduc- | 


tions at each draw, irregularities or tapers can be obtained on the tube 
drawn. Where rods, bars, or plates are drawn the mandrils are dispensed 
with, 
bar by drawing the said tube, for a certain extent, through various-sized 
draw-plates, graduated so as to decrease the size of the tube or bar every 
few inches. ‘his he calls drawing in stages, and the tube should be sup- 
ported during the process by mandrils, varying with the size of the draw- 
plates. He also draws couical tubes by means of small taper grooved 
discs, made to revolve at a different rate of speed from that at which the 
tube pas-es, the portion of the revolution allowed during one draw being 
just sufficient to produce the degree of taper required on the tube. If a 
hydraulic press be the power employed motion may be obtained by a 
wormed shaft, over which a nut runs with pins working into the worm, the 
nut being carried along by the piston. As the nut moves the screw 
revolves, and may be made to turn any gearing attached. The foregoing 
relates to tubes and bars externally coned. In order to obtain a tube 
conical both internally and externally he employs a mandril tapered to the 
cone required, aud a tube slit in four places at one end, with an inner tube, 
also slit, projecting a short length beyond the outer one. These tabes, 
wheu in their passive state, are the size of the smaller end of the cove, 
and each with a strong lip on the portions slit, if required. Supposing a 
lap-welded tube to be made he places the tapered mandri!, with the slit 
tubes over its thicker end, under the grooved rolls (the grooves being 
tapered also), the end of the mandril being drawa through with the heated 
tube, leaving the two split tubes always in their place under the rolls ; it 
is evident that, as the conical mandril in passing offered a smaller section 
to the rolls, the split tubes collapsing in the same proportion, the heated 
tube in manufacture, also held by the tapered grooves, necessarily issues 
from the rolls of a taper form. The split tubes, being only the size of the 
smaller end of the tubes to be made, can be readily fixed from above or 
below, with their ends beyond the furnace. The object of the imaer tube 
is to fill up the vacancies arising in the lip or mandri: head by the slits in 
the outer ones. 

5i3. A. Forp, Peckham, Surrey, “‘ Manufacturing , 
March, 1864. 

In performing this invention the inventor spreads india-rabber, either 
alone or in combination with gutta-percha, sulphur, resin, zinc, antimony, 
or some other gummy, resinous, earthy or metallic substance, upon a textile 
fabric, which has been previously prepared by coating with a solution of 
size, gum, or some other mucilaginous or gelatinous matter, so as to admit 
of the india-rubber, or india-ruober in combination with the other sub- 
stances before stated, being subsequently stripped from the same, He then 
applies over this india-rubber beddings or foundation, cork in combination 
with india-rubber, gutta-percha, or sume other adhesive matter, by passing 
it through rollers or under a spreading machine in the usuai way. He 
then strips the india-rubber sheet with the cork unattached from the textile 
fabric previously wetted to facilitate the process, and thus obtains a cork 
floor-cloth with an elastic back. He then perforates the flour-cloth so 
obtained where it shall seem desirable with holes, or provides for tne 
admission of air between it and the flooring, either by corrugating the back 
or placing across the under surface, at convenient distances, strips of clown 
or fibrous matter, so as to produce an unevenness of the lower surface.—Not 
proceeded with. 

546. J. Spencer, Doncaster, ‘‘ Apparatus for suspending or holding up 
sacks.”— Dated 4th March, 1864. 

This invention consists in the use of a spring clasp to be employed in 
place of hooks for holding up sacks while being filled.—Not proceeded with. 
547, W. E. Newron, Chancery-lane, London, “ Break apparatus.”—A com- 

munication.—Dated 4th March, 18v4. 

This retarding or brake apparatus may be adapted to winches, wind- 
lasses, cranes, jacks, and other lifting machinery, and is mounted on the 
axle of the winding drum. It consists of a ratchet wheel fastened on the 
axle, and of two plates which are mounted loosely thereon. These plates 
are provided with two pawls or clicks, which are intended to take into the 
teeth of the ratchet wheel. The friction brake itself is placed an | acts upon 
the circumference of one of the plates. When a weight is raised, the ratchet 
wheel turns with the winding drum, and passes under the pawls cr clicks, 
and the friction brake of course does not act. When it is required to lower 
a Weight, it will only be necessary to leave the winch handle and allow the 
brake to act. This brake surrounds the plates to which are secured the 
clicks or pawls. The friction band of the brake is secured at one end to a 
fixed part of the framing, aud the other end is connected by a strap or link, 
to one end of a short lever, the opposite end of which is jointed to a rod or 
bar, having a screw with a very sharp pitch cut thereon. This screw passes 
through a female screw or nut, screwed to the framing, and the screwed rod 
or bar is provided with a weighted hand lever, whereby it may be turned 
in its bearings, and thereby drawn forward, so as to cause the short brake 
lever to turn on its axis, and tighten the friction band on the ratchet pawl 
plates. 

551. 8. Bournr, Harrow, ** Casks and other vessels for containing beer and 
other liquids that are injured when exposed to atmospheric air.”—Dated 
4th March, 1864. 

The patentee claims applying a flexible diaphragm or partition within a 
cask or vessel, such diaphragm or partition being connected at its edges to 
the centre of the sides of the vessel. 

556. H. Cocurank, Middlesborough-on-Tees, ‘* Moulds fur casting metals.” — 
Dated 5th March, 1o64. 

This invention consists in making and using moulds for casting iron and 
other metals formed of fire clay mixed with black lead or plumbago, and 
the silicate of magnesia, known as asbestos, or formed of blacklead or 
plumbago and asbestos only. 

561. W. DANGERFIELD, Chalford, Gloucestershire, “ Apparatus for bending 
wood for the handles of walking sticks, umbrellas, and parasol sticks, &c.” 
—Dated 5th March, 1s64 

This invention consists, principally, in a novel mode of applying heat to 
the wood for the purpo-e of softening its fibres, and then bending down the 
stitch and securing it in place by means of a clamp and a flexibie piece of 
metal. 


loor-cloth."—Dated 4th 


THE I[RON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMP'TON, AND OTHEX 
DISTRICTS. 

(From our own Correspondent.) 

Toe Week arrer Preciminary Meeting: Demand (Quict — Tue 
Great CoLuiers’ Stake; Lffect of the Decisive Action of the 
Masters: Miners Returning to Work: Continued Large Importation 
of Fuel—Kise in THe Paice or Coac—Harpware TRAvEs: Quarter 
Opening Well: Valuable Orders from India: Localities and Branches 
Specified—LockMakers’ AND Co-oPeRATION—PRoposeD INDUSTRIAL 
Exuisition ror BiamingoamM—Muntz’s Mera Company: Jaterim 
Dividend of £5 per Cent.—Loca, Raitway Scuemes—New ILxon 
SRIDGE BY THE COALBROOKDALE Company — Boarp or ‘T'Rapve 
Returns; Metals and Hardwares Specified. 


Tue past week has been no exception to the rule which is supposed 
to regulate transactions in the irou trade during the first week after 
the Preliminary Meeting. In the interim since our last there has 
not been a great demand for the fivished iron of South Staffordshire. 
But that demand, added to the orders previously in hand, it bas 
been impossible to meet, owing to the difficulties arising from the 
want of fuel. Happily, however, most difficulties are not likely 
much longer to exist; for although they are not yet anything like 
over, the end is not far off. The decisive attitude of the employers 
of the miners of this district is having the customary effect upon the 
men on strike. They are “dropping in” very perceptibly, as well 
in the district where they have been on strike now nearly fourteen 
weeks, as to that to which the strike has only recently extended. 
Companies to the number of forty each have returned to the pits in 
the former locality, in a few instances, in the past few days. While 
they have been welcomed in most instances, still there have been 
ceses in which the employers have been disposed to keep them out 
until the beginning of next week. So abundaut are the supplies 
that can be obtained from otuer districts that the day is gone for 
the miners of any one district tu dictate their own terms; and there 
is not yet sufficient union among miuers to produce simu!taneous 
action by the men of all the districts, 


He forms irregular conical tubes or bars from a cylindrical tube or | 


The coal of North Wales and of Cannock has gone up 1s. a ton 
during the week. 

The quarter has opened satisfactorily in respect of most of the 
| hardware branches; and if money were not so dear as it now is, we 
| should be doing a thoroughly brisk trade. As it is, we are expe- 
riencing a steady demand from most parts of the home and export 
markets. India is rapidly regaining the position she occupied a 
few years ago amongst our foreign customers, aud is now ordering 
goods of a great aggregate worth. For one description of locks, for 
instance, a firm in this district has just obtained an order worth 
£3,000. The goods are iron padlocks, worth 20s. a dozeu—a patent 
goue out, and lately greatly improved upon ; but the origiual article 
is still much in demand in [ndia and the colonies. The conviction 
is increasing amongst the hardware manufacturers of this part of the 
kingdom that the tastes of India and China need only to be a little 
more Europeanised by the exhibition iu those countries of our goods, 
| to secure a vast trade with those parts of the world; and the result 
is, that firms are now sending out representatives to those countries 
who have not hitherto had any agents there. In Birmingham, the 
edge tool makers, iron wire drawers, metallic bedstead makers, aud 
the electro-platers are moderately busy. 1a Wolverhampton) the 

tiu-plate workers, the japanners, and the brass founders are working 
| full time, The galvanisers are doing a good trade, and the best lock 
j trade is in a healthy state. At Willenhall the lock makers are 
pretty actively employed, and they will be yet more so next week; 
| but the currycomb brauch is sull in a depressed condition. At 
| Darlaston the gun lock trade continues iu the slightly improved cou- 
dition mentioned in our last report. At Walsall there is a good 
demaud for bits, spurs, and harness ornaments, and also cheap pad- 
locks. At Wednesbury makers of tubes, axles, and heavy railway 
work are fully engaged, At Sedgley the nail trade is brisk, and 
the makers of chains, cables, anchors, &c., in the neighbourhood of 
Netherton and Gornal are fully employed. From other parts of the 
| district the reports we receive are to the effect that trade 1s tolerably 


healthy. 

‘The operative locksmiths vf Willenhall aud Wolverhampton have 
commenced to form a co-operative association ; and sowe of them 
are in 80 much haste to become members that they are leaving the 
ewployers, Whom they are now serving under contracts 
lesal expiration of the terms for which they have hired Ux 
and magisterial proceedings have, as a consequence, bewu frequent 
iu such cases during the week. 

A meeting was held in Birmingham, on ‘Tuesday evening, for the 
purpose of considering the proposal of holding au industrial exli- 
bition in that town. A resolution was passed declaring it desirable 
that there should be an exhibition of the works of art and iudustry 
of the working classes of Birmingham and the surrounding districts. 
A secretary and a preliminary committee were appointed to carry 
out the resolution, ‘he secretary was requested to write to tho 
mavagers of the Lndusirial Exhibition at South Kensington, asking 
for any information that might be suitable in the formation of tho 
proposed exhibition. A deputation was appoiated to wait upon 
the mayor aud principal inhabitants, to solicit their co-operation, 

The report ot the directors of Muntz’s Metal Company (Limited), 
submitted at the general meeting held in Birmingham yesterday 
(Thursday), shows that the directors have no hesitation in declaring 
an interim dividend of £5 per cent. per aunum, up to the 30th of 
June. No detailed account was presented. 

A requisition is to be presented to the Mayor of Coventry, request- 
ing him to convene a public meeting, for the purpose of resviving 
that a company be at once formed to carry out the proposed exten- 
sion of the Great Western Railway to Coventry by means of tho 
railway from Fenny Compton to Birdingbury. 

‘The line for the Redditch and Evesham Railway has been marked 
out, and the works are expected to be commenced forthwith, When 
completed it will, in conjunction with the Ashwick aud lodditeh 
Railways, form a loop line to the Birmingham and Bristol section of 
the Midland Railway. 

On Friday last the inspector of railways, Captain Tyler, went 
over the extension branch of the Wellington and Severn Junction 
Railway, recently completed from Lightmovor, across the Severn, tu 
the Buildwas junction with the Much Wenlock aud Cerevan Arms 
branch. The bridges were very severely tested; the one of 20Vit, 
span, crossing the Severn, having had two trains placed upon it, 
each containing sixteen wagons, with an aggregate weight of 5.0 
tons. The bridge stood the test well, having deflected only uine- 
sixteenths of an inch, and is, therefore, highly creditable to the Coal- 
brookdale Company, who manufactured it, Tho line will be shortly 
opened for passenger tatlic. 

The Board of Trade returns for the month of August show 
that the exports of British mauufactures and produce have risen 
in that mouth to over sixteen millions, the total value boing 
£16,274,269, while the increase upon the value of the exports of 
corresponding months of preceding years was proportionately great, 
the exports of August, 1863, being valued at £14,088,814, and those 
of the corresponding month of 1862 at £12,829,627. As compared 
with last year there was an increased exportation, as regards value, 
of all the principal articles of manufacture except apparel and slops, 
iron, steel, andtin plates and silk manufactures. With the exerption 
of those mazufactured or partially manufactured articles which are 
placed under the head of * metals” in the Board of ‘I'rade accounts, 
all the leading manufactories of Birmingham and the Midlands have 
shared largely in this general prosperity of the export trade. Leavy 
hardwares show a decline from £50,922 to £48,724, though there 
was an increase in the exports to France, Russia, India, Australia, 
British North America, the United States, and the River Piate; but 
the lighter and more valuable articles rose from £274,309 to 
£301,715, the increase extending to every country except France, 
ludia, British North America, aud the United States. Cutlery rose 
from £29,739 to £40,087, the increase extending to every country 
except Hollaud, the Hause ‘Towns, Russia, Spain, South Africa, and 
the United States. The exports of steam engines rose in value from 
£109,693 to £166,511, theincrease extending to every country except 
France, Russia, ludia, and Brazil; aud those of other descriptions 
of machinery from £282,181 to £331,582, which increase Was almost 
general, the exceptions being Spain, Russia, and India, ‘lie metals 
stand in the account as follows :— 


before the 





USeL Vd, 


Month of August. 
13853. 








1862, 1864 

Pig and puddiediron.. .. .. £105,22 o- £106,008 £119,000 
Bar, angle, bolt, and rod iron .. eo «282,075 oe 2t¥,6u7 
Kailway ivon.. .. + +8 oe ++ Sud, U70 24,G06 
lron wire oe + 08 08 oe ee 31,570 oe 31,400 
Iron castings... .. «+. «. + 62,245 .. 62,871 
iron hoops, sheets, and boiler 

plates... «2 se +e ve . 92,870 o 160,554 ° 141,027 
Wrought iron .. «ewe ee = 190,150 227,180 202,942 
Old irom... «2 « ° a,805 .. LZal oe Lvu7l 
Steel, unwrought.. BU,51T oe 74,554 .. 61,4859 





eo +e &1,027, 289 £1,289,322 21,174,053 


Total 

Copper, unwrought .. «+ «. 58,902 .. 114,08) .. 44,168 
9 wrought and yellow 

metal... «- ce eo 201,102 .. 243,971 .. 320,856 
Brass .2 «2 + ee oe 18 863. 21,016 .. iy,ove 
Total oe ee 278,885 £384,076 £584,159 
Lead oc ee me ee * 50,109... 74,147 43.571 
Tin, unwrought .. «2 «. «+. 45,578 .. 48,709 .. 45,208 
Tin plates 4. oe ee ee ee © 109,753. = 101, 22 80,050 
Zimc.. «2 of «2 © of @ 5,880 .. 9,559 9,410 


There was an increased exportation of pig and puddled iron to 
every part of the world, except to the United States, aud of castincs 
to every country except France, ltussia, Ludia, the United States, 
aud Brazil, but the exports of every other descriptions of irou, 
| except wire, show # decrease. Tue diminution in bars, tie, took 
| place in the exports to France, the Hanse Towns, Ltaly, lurkey, 
}and India; while that in railway iron was cononed bo Mrauce, 

Spain, Russia, India, Australia, aud the United Stites, the 
| decrease in hoops, &c., was smaller, wnd continued to the exports to 
France, Spain, Holland, Lussia, Prussia, India, Uritish North 
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America, and the United States. The falling off in wrought-iron took 
place in the expots to the same countries, with the exception of Spain 
and Holland, and with the addition of South Africa. The decrease in 
steel was confined to France and the United States. The copper 
trade show a slight improvement. Unwrought copper and brass 
still shows a decline, extending to all the principal countries of 
consumption; but there was an increased exportation of wrought 
and partly wrought copper, and of yellow metal sheathing to every 
country except France, Italy, and Holland. The falling off in 
lead extended to every country except France, Australia, and the 
United States. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board: Steam Shipping— 
Nouru-Hasrern Ratway: Otley and Arthington Branch—State 
or Trane: Derbyshire: South Yorkshire—Mivtanp Raiway: 
New Works at Nottingham—Tue Leeps Inon Ann Macuine 
Trapes — Raipway COoMMUNICATION BETWEEN ScarBorouca, 
Wuirsy, &—Tue Stare or Lancasuine: Distress again In- 
creasing — Hui, Barros, Winrertox, and Trent Junction 
Raiway — Norrii-asrern Distrwr: Consett [ron Company 
(Limited); State of Trade: River Wear Commission: Blaydon and 
Conselt Railway: The Ontario (8.8.): River Tyne Commission— 
Ovenven Juncrion Raipway—Scortisn Marrens: Railway Amal- 
gamation and Katension: Boiler excplosion, ge. 

We commence with Liverpool. At the last sitting of the Mersey 

Docks and Harbour Board the works’ committee reported that a 

correspondence had taken place in regard to the proposed removal 

of the fort partly constructed at the Bootle Marks to a position fur 
ther northward, and which would form the contemplated north-west 
point of the dock estate. ‘Ihe result of the correspondence was 
that, before acquiescing in the suggestion, the Government required 
the repayment of the sum of £8,500, alre‘dy expended in the 
foundations of the fort at Bootle, and it was resolved to recommend 
that the terms of the arrangement suggested by the Government 
should be adopted. On the motion of Mr. Rankin this was agreed 
to. The works’ committee also reported that the plan for the altera- 
tion of the position of the inclined roadway leading to the Weodside 
landing stage, having been before the committee, it had been 
approved of, and it was recommended that the work connected there- 
with be carried out, at a cost of £16,000, on condition that the Bir- 
kenhead Commissioners pay the cost of constructing the retaining 
wall, forming the eastern boundary of their land, and cede the land 
necessary for the incline, which is to termimate at a cist»nce of 110ft., 
or thereabouts, frm the Woodside Hotel wall, the board undertaking 
to construct, at their own cost, the south retaining wall at the slip- 
way as well as all other work for completing the same. This was 
also agreed to. It was reported by the Works Committee that the 
general subject of the approaches to the landing-stage on the Liver- 
pool side of the river had been considered at length, and it had been 
resolved that a letter be addressed to the finance committee of the 
town council stating that the engineer of the board was now pre- 
pared to confer with the surveyor to the corporation on this impor- 
tant subject, aud requesting that the finance committee would 
authoriss such conference, Upon the question of the observatory the 
works committee reported that, having considered all the correspon- 
dence on the subject of the proposed removal of the observatory, 
it was resolved, Mr. Graves dissenting, that, as the observatory 
could not be allowed to remain on its present site, and as no other 
suitable site cou'd be obtained on the dock estate in Liverpool or the 
immediate nieghbourhood, it be recommended to the board that 
the new building be erected on Bidston-hill, on land belonging to 
the board, and that the selection of a site for the chronometer 
room be deferred. The proceedings were confirmed. On Saturday 
Messrs. Jones, Quiggin, and Co. launched from their vard in Sefton- 
street, a steel paddle steamer of 972 tons, built expressly for the 
attainment of great speed. Her length is 25utt., breadth of beam 
28ft., and her lines are fine. The steamer, named the Georgia Be'la, 
will be fitted with a pair of oscillating engines of 220 nominal horse 
power. It is expected that she will reach a speed of from fifteen to 
twenty knots per hour, Her fittings will be of the best kind, and she 
willshortly take her departure for the Nassaa and Wilmington station, 
under the command of Captain Duguid, who has for some time been 
engaged in the trade for which she is designed. Messrs. Jones, 

Quiggin, and Co, have now in course of construction ten cther vessels 

of diflerent tonnage, all of which will be completed, it is expected, 

during the present year. In the course of last week the West Indian 
and Paciie Steam Navigation Company’s new screw steamer 

Chilian, 1,340 tons, 200-horse power, built by Messrs. Robinson 























and Co., of Cork, went on her trial trip from the Mer-ey. 
She steamed eleven knots” per hour. Yesterday week the 
Pacific Steam) Navigation Company’s new iron mail steamer 


Payta arrived in the Mersey from Glasgow, where she has been built 
by Messrs. Randolph, Elder, and Co. She travelled 183} miles in 
thirteen hours fitteen minutes, or nearly fourteen knots pec hour. 
She leaves tor her station in the Pacitie on the 15th instant. She is 
1,850 tons burthen, and has engines of 400-horse power. 

‘The North-Eastern Railwoy Company’s extension to Otley from 
Arthington will probably be opened to the public next month: 


In the Derbyshire district the coal and iron trades continue ina | 


satisfactory state. At all the works, large and small, there is the 
same evidence of activity. At the recent meeting of the proprietors 
of the Staveley Coal and Iron Company, it was decided to increase 
the capital by £300,000, and to greatly extend the company’s opera- 
tions. ‘The valuation of the Sheepbridge Iron Company's works, &c., 
is not yet finished, but will be, it is anticipated, between £200,000 
and £250,000, ‘The late Chestertield and New Dunstan Company's 
colliery, in Hasland-lane, which has never paid, has been bought by 
Mr. Senior, of the Chestertiehd and Midland Silkstone Colliery 
Company, at a low price, and will now be vigorously worked, 


The new railway trom = Chestertield to Shetlield is to be 
commenced immediately. In South Yorkshire the coal trade 
continues active. The strike at the Oaks and High Royds 


collieries continues, without the slightest prospect of its coming to 
anything like a termination. At a meeting of the Coalmasters’ 
Association it was agreed that no compromise could be entered into 
between the men on strike and their late empiovers ; at the same time 
the association fully endorsed what had been done by the proprietors 





of the two collieries alluded to, and further agreed that taev should | 


be fully compensated for the loss they sugtain by having their col- 
lieries all but closed. The iron trade is active both at Milton and 


Miseear, as well as at the new works of the Messrs. Cooper ind 


Company, at Worsbro’-dale. 


Phe Midland Railway Company has recently purchased several | 


acres of land in the Meadows, Nottingham, and it is re ported that 
the directors intend erecting some extensive works for the manufae 
ture and repair of their rolling sivek. In all probability. several 
hundred workpeople will be employed at these works, which will 
undoubtedly have a favourable eflect upon the industry of Not- 
ungham. : 
‘The Leeds Chamber of Commerce observes, with referenc 
iron, machine, and engineer tool trades of that town and di 
* The turn-out in the iron trade is now practically at an ead, and 
the great majority of the men have resumed work. The long 
cessation of work has caused orders to accumulate to some extent, 
and the makers of iron are, therefore, busy, with a prospect of con- 
tinuing so for some time tocome. The machine and envineer tool 
makers are all tull of work. The locomotive and railway plant 
makers continue to be well supplied with orders.” Mr. Kane, 

















president of the Gateshead Executive of the National Ironworkers’ | 
Association, lias issued a manifesto and balance sheet relative to the | 


Leeds’ lock-out. He confesses that the men have been beaten, but 


says that if the men of Leeds had displayed as much courage as 
their brethren in South Staffordshire and Dundyyan, in Scotland, | 
he should have had to record victory, and not defeat. He attributed 
the failure of the strike to an unnecessary fear that Belgian iron- 


workers were about to take the place of the men on strike. The 
balance sheet, made up to September 21, shows £16,007 received, 
and £15,879 expended. ‘The first four items of income are—Gates- 
head Executive, £8,154; Brierley Hill Executive, £6,696; Millmen’s 
Association, Westbromwich, £800; and Amalgamated Engineers, 
£100. Among the men at the Swan Works £15,520 had been dis- 
tributed; and £100 to the Thornhill Lees men; while £250 was set 
down for railway fares. Abstracted from the general balance-sheet 
is a table, showing a total sum of £4,266 paid to men at the Seven 
Works, who are designated in the introduction to the abstract as 
“ blacklegs.” 

The engineers of the proposed line between Scarborough, Whitby, 
and the north are busily engaged in the survey of that part of the 
route near Robin Hood’s Bay, and they are working toward Scar- 
borough. The directors are forwarding their arrangements, so as 
asain to bring their bill before Parliament in the ensuing session. 

There is, unfortunately, abundant evidence of the fact that 
employment is becoming more and more scarce in the cotton 
manufacturing districts. In Blackburn, Stockport, Rochdale, 
Oldham, Preston, and Bolton, destitution is on the increase. The 
Preston town council has decided to proceed with the formation of a 
new cattle market, on the north-western side of the town. The 
entire cost of the work will be about £22,000; but the full plan will 
not be carried out at present. The work to be carried out now will 
cost £13,500, ‘There will be a junction from the Lancaster and 
Preston Railway to the new market. All the foundation work has 
been executed by the parish labourers. 

A“ Hull, Barton, Winterton, and Trent Junction Railway” 
project is aanounced. Mr. Coulthard, of Hull, is engaged to survey 
the land over which the line will run. He is already well acquainted 
with the district, from his connection with the through line. It is 
believed the line can be cheaply constructed, and that its advantages 
over existing routes to Doncaster, Waketield, Manchester, and Lon- 
don, will ensure for the project a large amount of public favour. 

We learn severil facts of interest from the north-eastern district. 
The first half-yearly meeting of the recently-organised Consett Iron 
Company (Limited) was held at Newcastle yesterday (Thursday) 
week, Mr. H. Fenwick, M.P., president, and among other gentle- 
men present were Mr. J. Henderson, M.P., Mr. J. W. Pease, Mr. 
Dale, &e. The report, which was submitted and which was unani- 
mously adopted, was a most satisfactory document. The nett pro- 
fits for the half-year had amounted to upwards of £21,000, of which 
the directors had appropriated about £6,000 for the improvement of 
the works, this step being deemed preferable to an augmentation of the 
capital; and the available surplus, it was found, was suflicient to 
warrant a dividend of almost ten per cent., which was accord- 
ingly declared. Authority was given to the directors to 
borrow a sum not exceeding £60,000, with the view of continuing 
existing mortgages to the extent of £52,000, but especially for the 
purpose of increasing the puddling powers, which it was stated 
would largely increase the profits of the company. In_ proof, 
indeed, of the importance of this latter measure, the chair- 
man mentioned - the fact that had such facilities been in cpera- 
tion during the past half-year, the balance of receipts for that 
period would have been augmented by not less than £10,000, 
The retiring directors were re-elected, and a vote of thanks 
for their past services was unanimously accorded. In consequence 
of the continued strike in South Staffordshire, the trade in the Cleve- 
land district continues to progress, Nevertheless the men appear -to 
sympathise with their fellows in the south, and a slight feeling of 
discontent is visible. At Darlington large orders are arriving daily. 
The prices of pig, hcewever, are rather lower. h 
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At Tow Law the 
Weardale Iron Company have five blast furnaces in full play, and the 
furnace at Stanhope is also in operation, At Ferryhill the three 
furnaces of Mr. J. Morrison are in operation, and at Witton Park 
Me-srs. Bolekow and Vaughan have four working constantly. At 
Consett the Derwent Iron Company have eleven furnaces out, and 
seven in operation. At the last monthly sitting of the River Wear 
Commission, the executive committee reported that they had agreed 
to increase the height of the buttresses of the north-east picr of the 
sea outlet by Sft. Gin, at a cost of £812; and also to repair 
the timber work of the south pier in the river and the tide 
gauge jetty. They recommended that the sum of £5,000 be 
taken from the consolidated revenue, which amounted to £18,096, 
and applied to the repair of dock heads and other works, and 








four mortgage bonds to the amount of £1,075. After a short 
discussion the report was adopted. Mr. Alderman Wilson 
said, he believed that Mr. Cooke, engineer of the Loan Com- 


missioners, had also recommended a greater depth of channel from 
the extension dock to the sea, and he thought it was necessary, 
therefore, that the commissioners should have a powerful dredger, 
such as they had on the Tyne, fitted with prongs for the removal of 
the marl and rock. ‘This would be better than constructing a 
coffer dam to remove it, as that plan would only stop up the outlet. 
There was dredging wanted in and about the river also, for he 
noticed lately that aship of 740 or 800 tons came safely over the 
bar, and then struck at the north entrance of the dock. Some said 
it wason an old coflerdam, left there by the dock company, while 
others alleged that it had siltel up. Mr. Alderman Candlish said, 
the subject of increasing the dredging power had been already consi- 
dered vy the committee: but as they had been disposing of about 
£10,000 in contracts at every meeting during the last twelve months, 














they could not do everything at once. They were speeding forward 
as fast as possible with the works of the commission, and probably 
the subject referred to would form the substance of an 
early report. ‘There were not two opinions on the point, 
and could not be, if they were to have twelve feet at low 
water from the narrows to the bar. The contractor engaged is making 
progress with the Blaydon and Conside line. A begiuning has been 
made in several places. The work is to be done, and the road opened 
for traflic, in two years’ time. The line will be a great boon to the 
inhabitants of the valley of the Derwent. The iron screw steamer 
Ontario, lately launched from Messrs. Palmer’s yard at Jarrow, and 
intended for the Liverpool and New York trade, is being fitted up 
at Tyne Dock, and will probably be ready for sea in a week or two. 
rhe Syne Commissioners are progressing with the preliminary work 
for the new ‘Tyne bridge. ‘The plans for the temporary bridge have 
received the assent of the Board of Trade, and the work will be 
pushed forward. The deferred arbitration on the contract for the 
Tyne piers is to be resumed again some time this month. 

The first ordinary meeting of the Ovenden Junction Railway Com- 
pany was held on Friday. The report stated that the Lancashire 
and Yorkshire and the Great Northern Railway Companies had 
agreed to subscribe each £30,000 towards the £90,000 of the capital of 
the new company. These companies also agree to provide the rolling 
stock. A survey of the new line has been made, and has received 
the approval of the consulting engineers. 

A project has been mooted for the amalgimation of the Scot- 
tish North Eastern and the Great North cf Scotland Railwavs, 
including the Deeside. Mr. Harrison, C.E., is arranging terms. The 
directors of the Caledonian Railway Company have intimated to the 
promoters of a line between Ayr an Douglas, that that company is 
ready not only to take stock in the new railway to the amount | 
of £100,000, but will also work the line at_a very moderate per- | 
centage on the traffic, This handsome offer of the Caledonian 
will, to a certainty, insure the success of the Ayr and Douglas 
line. From mineral surveys made, it has been found that 
it traverses a district very rich in nearly all kinds of | 
mineral, ‘Traffic will be commenced on the Busby Railway 
early next year; among the important works remaining to be 
completed is a viaduct over the river Cart. On the morning of 
yesterday week a boiler explosion took place at Messrs. Nicol and 
‘Thom’s briek and tile works. No cause for the accident is assigned 
with certainty, but it is supposed that the boiler was short of water, | 
and that a supply had been let on incautiously. The damage will 
amount to about £59 to £60. At the Glasgow Circuit Court, a few 
days ago, William M‘Connell, a late member of the Amalgamated 
Society of Engineers, was indicted on the charge of forgery, fraud, 
and wilful imposition. The Society of Engineers, in addition 

















to sick, funeral, acci'-nts, and other benefits, gives to its 
members 10s. per w -< when out of employment, and those 
who desire to travel in search of work get from the officers of 
the branch to which they belong a certificate, or travelling card, 
specifying the benefit to be received while on travel, is entered by 
each secretary from whom relief is given. The card is signed by the 
president and secretary, and sealed with the seal of the branch 
which issues it. The prisoner had, by some means, obtained a 
number of these cards, as many as fifty-six having been found in 
his possession when he was apprehended. The greater number of 
these he had filled up with forged signatures, purporting to be the 
names of the officers of the Society. Others were blank, but were 
stamped with the seal, or a forged copy of the seal, of the various 
branches from whence they purported to emanate. By means of 
these cards he had been enabled to travel over the greater portion of 
England, Ireland, and Scotland, drawing money from each branch 
as he went along, and the cards in his possession when he was 
apprehended represented the sum of £389. A portion of that he 
had not received ; but it is probable that, on these certificates, he had 
drawn about £300. He pleaded guilty to some of the minor 
charges against him and got off with twelve months’ imprisonment. 
However, it is open to the executive of the society to take steps to 
secure him as soon as his term of imprisonment expires, and have 


him brought up on some of the English charges, which 
are far more serious than the trifling charges preferred 


against him at Glasgow. 

In connection with Clyde ship-building we may note that 
there has been added to the fleet of the Clyde Shipping Com- 
pany a vessel bearing the name of the Flying Childers, which 
is intended to supply the place of a steamer of the same name 
previously iost by collision. The new vessel is of 50 tons register, 
and has side-lever engines of 48-horse power, supplied by Mr. J. P. 
Rennoldson, of South Shields. Ste was built by Mr. Andrew 
Woodhouse, also of South Shields, avd is made of wood, and 
coppered, Another tug, belonging to the company, has been given 
in part payment of this new steamer, so that she does not, conse- 
quently, augment the fleet of her owners. ‘Lhe double screw 
steamer Lord Clyde went over to Gareloch yesterday week, 
running the measured mile at the rate of fifteen knots an 


hour. This vessel was lately launched by Messrs. Black- 
wood and Gordon, and is intended for the East India 
trade. During the present weck the new  paddie-steamer 


Kenilworth ran the Lights, and attained a speed of some fourteen 
or fifteen knots per hour. ‘This ves-el, which is intended for the 
Nassau trade, was built by Messrs, Scott and Co., and is of 400 tons 
and 120-horse power. ‘The screw mail steamer Moravian, went on 
her trial trip yesterday week, and ran the Lights in sixty-four 
minutes. Her engines, it may be remarked, were not going at full 
speed at any time during the trip. 





THE METAL MARKET. 

Ralzs in good demand, at £7 5s. to £7 10s. per ton. 

Copres.—But littie dving, at £103 for Manufactured, and £95 for Tile and 
Cake per ton. 

Tin.—Depressed, at £100 for Banca ; and Fine Straits at £98 per ton. 

Tin PLaiEs.—Dall of sale, at 233, for Coke, and 27s. for Charcval, per 
box: 

Leav.—A dull market, at £21, for soft English. 

SPELTER is quoted at £23 103. per ton, 

514, Old Broad-street, London, E.C. 
Uct, oth, Ls64. 


SCOTCH PIG IRON MARKET REPOR?, 


No. 1 Gartsherrie .. .. 608. 01, fo.b, Glasgow, 


MOAT# AND Co. 


» i Coltness .. «« « WW 0 de, 
» lL Calder 7  », @ © do, 
a G.M.B. oo ee SM 3 do, 
a Do. .. oc oo 53 9 do. 
M. Nos, Do. cc 0 oo &S 0 do, 
WARRANTS, a 4&4 
: Cash prompt .. .. St 9 perton. 
oom aie Lend M1 a aon eo oe Ot 44. do. 
25th ii re, = oe ea do. 
ee iF a. eo oe 55 0 do. 


MANUFACTURED IRON. 


Bars,Govan .. «2 «- of £810 0 less 4 per cent. 
b 


» Common + 08 ee 8 5 0 99 
Drumpeiler, Common .. .. 8 7 6 
Do. Best ‘ 97 6 


Cramond Scrap Bars delivered 
in London .. «2 oe oe 
Plates and Sheets .. .. .. 10 1K 
Ralls .. co of of «« oo 9 O @ 
Pipes .. «es oc ef o wo 5 0 0 
Chairs .. oc of ef of « 4&4 4 0 
Glasyow, 5th October, 1864. 
There has been a severe panic in our Scotch pig iron market during the 
weck, and a large business has been done, chi-fly bold and realising. The 
price last Wednesday was 58s, and to-day 43s. Gd. cush was taken. 
n-t 14,136 tons, in the same week 
SHAW AND THOMPSON, 


0 less 2} per cent. 
0 








Exports Jast week were 14,2238 tons ag 
of last year. 


PRICES CURRENT OF TIMBER. 
188s 


1863. 
Perload— £4 3 £ 8% 
Yel. pine per re ed C. 
| Canada, Ist q y 17 01810 
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1863. 


Perload— # 5 £ 8% 


1864, 
£n 258 
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17 
yellow pine.. 3 310 410 2 11 O12310/ 11 013 0 
st. John, N.B.,yel... 00080 ow 13101410 13 01310 
(Quebec, oak, white.. 510 61 D + 111013 0 ILWwi Oo 
bire 310 410 | Finland... - Slo lol 9 010 0 
0 0 U ©|| Memel .. lv 015 0 WwW O01 oO 
tim 310 5 0} Gothenburg,yel... 10 011 0 lO Ol O 
Dantzic, oak . . 310 6 | white 9 « 910 9 0 ¥le 
tir, 210 3 10 | Gefle, yellow...... 101110) 101011 0 
Memel, fir 3 5 310 | Soderhamn...... 9IlVIL 5 910 10 10 
Riga .... 303 5) Christiania, per © 7 
Swedish .. ° 210 215 12h. by » by9 > 18 023 0 21023 0 
Masts, Queb, ri. pine 5060 : oP J ow 
1, pine 4 5 0 6 © || Deckplank, Dnts , . 
ares re) 0} perddteain... g #16) O14 


acc 


10 || Staves, per standard M. 7 f 
lv || Quebec, pipe...... 60 0 650! 70 075 0 
Deals, per C., 12tt. by 3 by Yin. punchon 18 0 200! 18 Ow 0 
Quebec, wht. spruce 15 10 18 0 1510 18 10 | Baltic crown} 23) 0250 0/150 0 160 

St. John,wht.spruce 13 015 0 14 01510), pipe... 0 


Lathwood, Dantz.fm 710 810 510 
St. Peters 810 910 8 O 


Tne New Buackreiars Raiwway Brioge.— Yesterday (Thursday) 
morning another train, containing several directors and officials of 
the company, passed over the new bridge of the London, Chatham, 
and Dover Railway Company at Blackfriars. It is understood that 
the bridge will be considered open to traffic as soon as the Govern- 
ment inspection can be made. 

Sourn Somerser MineraL Ramway.—Under the title of the South 
Somerset Mineral Railway a new line bas been projected, which the 
promoters anticipate will be productive of very important results, 
uot only in connection with the development of the mineral resources 
of its district, but also as regards the carriage of through passenger 
and goods traffic. The estimated capital is £250,000. It is intended 
to commence at the Evercreech station of the Somerset and Dorset 
line, and terminate at Ashill Wood, near Hatch, Beauchamp, ou the 
Chard and Taunton branch of the Bristol and Exeter Railway, its 


length being about twenty miles. It would be worked in unison 
with the whole of the existing companies in the county. The Chard 


| and Taunton Canal would be purchased, and connections made with 


the South-Western Railway at Chard, and at Temple Combe, and 
with the Great Western Railway at Castle Cary. In connectiou with 
other lines, existing, authorised, aud contemplated, the principal 
through traffic advantages which the construction of the South 
Somerset Mineral Railway would secure are stated to be as follow: 
—Taunton would be brought thirteen or fourteen miles nearer Bath, 
aud two or three miles nearer Bristol than by the present route ; 
forty miles would be saved on the journey from Barnstaple to Lon- 
don, vid Taunton and Salisbury ; the distance between Portsmouth 
and Plymouth, vid the Okehampton and the North Devon and 
Somerset, aud other lines, would be reduced fifteen to twenty miles ; 
and the transit between the convict prisons of Dartmoor, Broadmoor, 
and Woking, would be made twenty to twenty-five miles shorter than 
by the existing railway systems. 
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DESCRIPTION OF THE WROUGHT IRON ROAD 
BRIDGES ON THE CHARING CROSS RAILWAY. 


By M. Parkes.* 


BeroreE proceeding to the immediate subject of the paper, it is 
thought a brief sketch of the line in general will not be out of place. 
It is, therefore, intended to describe the nature of the constructions, 
commencing at the Charing-cross end of the line. 

The lice, on leaving the Charing-cross station, crosses the 
Thames on an iron bridge of pine spans, six of them 154ft., and 
the remaining three 100ft. Commencing at the north end, the sup- 

rting works are as follow :— 

North abutment of brickwork, with stone beds for girders ; first 
pier consists of nine cast iron cylinders, LOft. diameter at bottom, 
dimiuishing to 8ft. and 6ft. diameter in the case of the two outside 
and seven inside cylinders respectively. These cylinders are 
merely filled with concrete up to 5ft, above Thames high water 
mark, the lower edge of cylinders being about 6ft. in the London 
clay, and are surmounted by acastiron bed plate, 18iu. deep. Second 

ier: This is similar to the preceding, excepting that there are only 
five inside cylinders ; third pier, north tower of suspension bridge 
altered; fourth, fifth, and sixth piers each consist of two cast iron 
cylinders, 14ft. diameter at bottom, reduced by a diminishing ring 
to 10ft. diameter at low water, the lower edge of the cylinders being 
from 15ft. to 20ft. in the Londonclay. The cylinders are filled with 
concrete up to 9ft. below low water, the remainder being brickwork, 
finally surmounted by granite blocks, 2ft. Gin. deep, in semicircles. 
Seventh pier: south tower of suspension bridge altered; eighth 
pier, the same as fourth, fifth, and sixth; south abutment, of brick- 
work, with stove quoins and cornice, bedstones for girders of granite 
2ft Gin. deep. 

The bridge is 46ft. 4in. wide in the clear, from the south abutment 
to the third pier; it then widens out, till, at the north abutment, it 
is 164ft. wide. The six 154ft. spans constitute the “ parallel 
section” of the bridge, and the three 100ft. the “fan section.” 
Each of the 154ft. spans consists mainly of two trusses 11ft. 6in. 
deep, centre to centre of pins, and each weighing 190 tons ; and of 
fifteen lattice cross girders, 4ft. deep at centre, and each weighing 
8} tons. Each of the 100ft. spans consists of two lizht trusses, so 
as to preserve a uniform sky line, and ten, seventeen, or twenty-four 
girders 5ft. deep, according to the position of the span. The weight 
of the trusses is 40 tons each, and of each of the 5ft. girders 27 tons. 
This section of the bridge is covered over with 6in. planking. There 
is a footpath on either side of the bridge, which is carried on lattice 
canti-levers, riveited to the cross girders on 154ft. spans and to the 
cross girders connecting the exterior shallow girders with light 
trusses in the 100ft. spans. This bridge has four lines of way 
between the southern abutment and third pier. 

From the south bank of the Thames to Belvedere-road the line is 
carried on ten brick arches 30ft. span. On plau this section of brick- 
work is of a fan shape, being wide enough between parapet, at the 
river-end, to accommodate coke stand, water-tank and crane, and 
turntable, besides four lines of way; at the B-lvedera-road end, 
there is something to spare over the usual allowance for three lines. 
These arches, which are formed of five rings, have a rise of 7ft. 
The piers, from which two adjoining arches spring, are 4ft. wide, and 
pierced with one or more 10ft. jack arches, according to thelength. The 
parapet walls are 5ft. 9in. high above stringcourses, 14in. thick, and 
surmounted by a cope stone 16in, by din. 

The Belvedere-road, is crossed by an iron bridge, consisting of six 
inner working girders, and two face girders with a light parapet 
rivetted to upper flange ; the span is 46ft., and the depth of the girders 
3ft. Gin. From Belvedere-road to Sutton-street, there are four 30ft. 
arches, and, excepting that the clear width between parapets is 
35ft. 8in., they are similar to those previously described, and to all 
other 30ft. arches on the line. Sutton-strect is crossed at an angle 
of 25 deg. by an iron bridge, consisting of two main box girders, 
7it. 8in. deep at centre, having cross girders 2{t. deep, rivetted to 
their bottom flanges, for forming platform of bridge, The line is 
then carried on two 30ft. arches till it reaches the York-road, which 
is crossed, at a slight anzle, by a bridge, consisting of two single- 
web girders, 7ft. Gin, decp, 70ft. span, cross girders 16in. deep being 
rivetted to their flanges. 

The line then proceeds in a curved direction on seven 30ft. arches 
till Vine-street is reached, which is crossed by a bridge similar to 
that over Belvedere-road, excepting that the span on skew is 51it. 
Between Vine-street and Waterloo-road there is a triangular abut- 
ment, pierced with a 10ft. arch. The apex of the triangle is at the 
junction of the road and street; and the walls, which form the legs, 
are provided with stone girder beds for the two bridges respectively. 
A box-girder bridge, similar to that over Sutton-street, crosses the 
Waterloo-road at an angle of 50 deg.: the span on skew 110ft., the 
depth of girders at centre being 11ft, 8in., and the clear width of 
the bridge is 40ft. 6in., to allow for curve of line. Between Waterloo- 
road and John-street there is a triangular abutment, similar to that 
just mentioned, excepting that the angle at apex is much more 
obtuse. The bridge over John-street crosses it at so great askew 
that no cross girder is connected to both main girders. These main 
girders are similar to those at York-road; the lengths over all are 
96ft. din. and 89ft. Gin. respectively, with a central depth, in each 
case, of 7ft. A little beyond John-street bridge, there is a short 
branch connecting the Charing-cross with the London and South- 
Western Railway. The branch comprises two 30ft. arches, and an 
iron bridge crossing the Waterloo-road, about 200ft. from the main 
line bridge. There is only width for two lineson this branch. The 
wrought iron bridge is 77{t. span, and consists of two main girders, 
similar to York-road 6ft. Gin. deep at centre; cross girders 16in. 
deep are rivetted to bottom flanges. 

Returning to the main line from John-street, the line is carried 
over six 30ft. arches till it reaches Cornwali-road, which is spanned 
by a 40ft. brick arch of six rings; thence there is a series of twenty- 
two 30ft. arches, terminating at Broadwall, over which the line is 
carried by an iron bridge similar to Belvedere-road. The span of 
this bridge is 41ft., and the depth of girders 2ft. Gin. 

From Broadwall the line is carried on ten 30ft. arches to the 
Blackfriars-road, where there is a box-girder bridge of 100ft. span. 
Between this bridge and the Southwark Bridge-road, which is the 
site of the next iron bridge, there is a section of brick viaduct con- 
sisting of fifty-two 30ft. arches. The iron bridge is of the bo. type, 
and is similar to the others, excepting in the unequal lengths of the 
main girders, 135{t. and 83ft. being the respective lengths, The 
line is then continued by eleven 30{t. arches to Southwark-street, 
and the junction of the City Extension. From Belvedere-road to 
this point there are three lines of way. At Blackfriars-road on the 
London Bridge side the brick constructions are extended laterally 
for station accommodation. 

Returning to Southwark-street this is spanned by a bridge of two 


anges. Cross girders are rivetted and bolted to the under side of 
“tie ” for receiving roadway plates and permanent way. The abut- 
ment at the Charing-cross end of the bridge is pierced by a 30ft. arch, 
which spans Redcross-street. The other abutment is pierced by 
two 10ft. arches. From Southwark-street to York-street included 
there are only two lines. This portion of the main line may be 
divided into three sections, as follows :— 











by a box girder, which forms a bed for the longitudinal girders, as 
will be explained in a subsequent part of the paper. The line, on 
leaving the viaduct just referred to, passes on a small piece of brick 
viaduct consisting of one 20ft., one 15ft., and one Lvft. arch, 1. 
Wellington-street, which it crosses by an iron bridge. This bridge 
is of the single web type, 118ft. span on skew, and 36ft. Gin. clear 
width, to allow for the curve of line, which is here ten chains. 

Between Wellington-street and the South-Eastern incline is St. 
Thomas’ viaduct, formed by one 30)ft. arch, and a V-shaped opening 
on either side, spanned by wrought-iron girders. The inc'ine is 
crossed by a wrought-iron box-girder bridge; the main girders, 
elliptical in shape, are 207ft. and 176ft. long respectively. In this 
bridge the main girders are not parallel with each other, being 
44ft. din. between flanges at the Duke-street end, and 38ft. at the 
St. Thomas’ end. ‘The curve of line on this bridge is about the 
same as on Wellington-street. Between the bridge over the incline 
and the last wrought-iron bridge on tie line, namely, that over 
Joiner-street, there is a short section of brick viaduct, also on a 
curve, and comprising one 20ft. and four 25ft. arches. As 
previously stated, the Joiner-street bridge is situated at the opposite 
end of this viaduct to the incline bridge, and, like it, consists of two 
main girders of unequal length, and not parallel with each other. 
The main girders are of the single-web type, and 7ift. and 52ft. 
long respectively; the depth of the girders is Sft. Gin. ; the top 
chord is parallel to the bottom, and has a sheet-iron screen, 2ft. 
high, rivetted to it. On crossing this bridge the down-line plat- 
form of the London-bridge station is reached, a point at which the 
works may be regarded more as a lateral extension of the South- 
Eastern works than independent structures; it is therefore not 
thought necessary to continue this introductory sketch any farther, 
but to pass on to the detailed descriptions of the wrought-iron 
structure, 

In writing this paper the object of the author is simply to lay 
before the meeting the proportions of existin ; works, as they are 
established facts, fulfilling certain conditious, which enables a 
comparison of them to be made with any intended structure in 
accordance with the principles of the mechanism of bridge con- 
struction, 

In all the bridges on this line a clear roadway, the full width of 
the bridge, has been secured. Excepting the Borough Market 
viaduct, this has been obtained by the two following methods :— 
First, in the case of spans up to, say, 50ft., by placing shallow 
girders immediately under the rails fur the working girders—the 
two face girders, which have rivetted to their upper flanges a sheet- 
iron parapet, being of lighter section. No. 2 is an illustration of 
this type of bridge. Second, in the case of larger spans, the road- 
way has been formed by attaching cross girders to two main girders, 
as shown in Nos. 3 and 4. 

The following are the three systems of road plating employed :— 
Ist. For the small spans wrought iron arch plates, jin. thick, are 
rivetted to the top flanges of the girders, No. 2, Fig. 1. 2nd. For 
the larger spans—when the line is straight—longitudinal plates, 
lsin. X lip., centred with the rails, extend from end to end of 
bridge: they are rivetted to the cross girders ; then arch plates, jin. 
thick, are rivetted to their sides. Angle irons 3} X 24 X 3} 
are substituted for the longitudinal plates at the sides of the bridge, 
No. 4, Fig. 1. 3rd. For the preceding case, when the line curves, 
the cross girder has rivetted to its upper flange a }iu plate, din. 
wider than flange, and centred with it. The space between two 
cross girders is then filled in with flat plates, jin, thick, rivetted to 
plates on upper flanges of cross girders. 

There have been three types of structures employed, namely, the 
single web girder, the box girder, and the bow string girders. To 
avoid tedious repetition, the bridges of each type have been classed, 
and the details for the bridges of the same class given conse- 
cutively. 

The first bridges that have been classed together are Belvedere- 
road, Vine-street, York-street, and Broadwall. The spans and 
depths of girders are as follow: — 

3elvedere-road 


46ft. span 3ft. Gin. deep 


Vine-street .. .. i oo co SE '® 3ft.6in. ,, 
York-street .. .. «2 oF «+ S7ft. 4, 3ft. 0Oin. ,, 
Broadwall .. «2 oF oo oo 4ift. ,, 2ft. Gin. 4, 

These bridges being so similar, it is thought sufficient to 


describe two only—namely, Vine-street and Broadwall. 
Vine-street.—This bridge accommodates three lines of way, and 
consists of six working and two face girders. In diagram No. 1, 
which refers to this type, Fig. 1 is a half section of a bridge 41ft. 
span; Fig. 2isa half elevation of a face girder; Fig. 3 is a half 
elevation of a working girder; and Figs. 4 and 5 are plans of ends 
of a working anda face girder respectively. The dimensions of 
the working girders are as follow :—Top flange, two plates /,in. 
thick, 20in. and 16in. wide; the former is uppermost, and is 
prepared to receive the roadway plates; bottom flange, 16in. wide 
by fin. thick; web, fin. thick, stiffened by having the vertical 
joints connected by two T-irons din. 2|Xx }X din., rivets jin. diameter, 
and 4in. pitch. Each flange is connected to the web by two angle 
irons, 4in. X 4in. X Sin.; at each end there is a bearing plate 
2it. Gin. X 2ft. x 4in., pierced with oblong holes to suit four 
lewis bolts lin. diameter. For the face girders, the following are 
the dimensions :—T op flange, 1lin. wide by }in, thick, not centred, 
with web, but lin. out—this is to provide for attaching the 
roadway plates; bottom flange 9in, wide by jin. thick; 
web, 4in. thick, connected to each flange by two angle irons 
4in. X din. X fin. The webs are stiffened in the same manner as 
the working girders. The roadway is formed of arch-plates, 
din. thick, with a rise of about 3in., and rivetted, with in. 
rivets 4in. apart, to top flanges of girders. On the top flanges of the 
working girders longitudinal timbers, 16in. wide by 6in. and Yin. 
thick, for the lower and higher rail respectively, are placed ; each 
pair of timbers are framed together by a trausom and lin. bolt every 
6ft. The transoms are shown in diagram No. 2, Fig. 1. For 
forming the parapets an angie-iron, 3ft. X 3in. X gin., is rivetted to 
the top flanges of the face girders, by the same rivets that attach 
top flange to the 4 X 4 X } angle iron. ‘To this angle iron plates, 
%in, thick, are rivetted; they are 6ft. high, and of such a width 
that a vertical joint occurs over each pair of T-irons of the face 
girders, and one between any two pairs. The vertical joints are 


| stiffened by a T-iron 4 x 2 % 2 inside, and a strip 4in, X }in 


First section from Southwark-street to Counter-street, consisting | 


of nine 3vUft. arches; second section, which is an iron viaduct, 
carried on fifteen cast iron columns through the Borough Market ; 
and the third section a bridge over York-street, consisting of four 
inner and two face girders, varying in length from 44it. to 47ft., and 
3ft. deep—parapet 6ft. high, of sheet iron. 

Adjoining York-street bridge, at the eastern end, is another via- 
duct through the Borough Market, This viaduct, thesite of theeastern 
Junction of the City Extension, is in three spans of 45ft., the sup- 
porting works consisting of two brick abutments, and two piers of 
five and four columns respectively. These columns are surmounted 
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outside. The top rail is of T-iron, the same section as the vertical 
ones. The rivets in roadway and parapet are the same. The clear 
width between parapets is 36ft. 4in., which allows for the curve of 
line at this point. ‘The weight of the eight girders is 38 tons 14 cwt., 
and the whole weight of bridge 50 tons 14 cwt. 

Broadwall.—This bridge also consists of six working and two 
face girders. ‘The dimensions are as follow:—For working girders, 
top flange, 16in. wide by jin. thick, rivetted to web by two angle 


: : “ s | irons, 4in. X 4in. in,, and pierced with holes for gin. rivets ever 
bow string girders, 150ft. long, and placed 56ft. apart, between | truss, din. X din, age eps Y y 


Sin. on each side ; botiom flange, 15in. wide by jin. thick, rivetted to 
web by two angle irons din. X 4in. X fin. ; web, jin. thick in seven 
sections, connected at vertical joints by two ‘T-irons din, X 2}in. x 
Sin. At each end of girder there is a bearing plate of the same 
dimensions as in Vine-street bridge. For face girder top flange Yin. 
wide by jin. thick, not centred with web, to which it is connected 
by two angle irons 3in. X 8in. X jin. The webs are the same as 
for working girders, and the parapet is similar to Vine-street. The 
girders in this bridge are braced by a system of diagonal bars, 3in, x 
Sin., connected to girders by means of short pieces of 'T-iron, rivetted 
to top and bottom of webs about 6ft. 8in. apart. The road plating 
is similar to that for Vine-street. In addition to the ordinary angle 
iron cover, a strip is rivetted to the opposite side of the girder. The 
weight of the six working girders is 26} tons, of the two face 
girders 43 tous, aud of the whole bridge, 45 tons. The next class 


| of bridge that it is intended to describe are those in which the road- 


way is formed by cross girders attacbed to two main girders of the 
single-web type. There are five bridges of this class, namely, York- 
road, Jobn-street, Waterloo-branch, Wellington-sireet, and Joiner- 
treet. The preceding is the order it is intended to describe them in. 
Diagram No. 2 is an illustration of a bridge of this type, 118ft. span. 












Fig. 1 is a half tranverse section of the bridge; Fig. 2 an elevation 
of one of the main girders ; Fig. 8 an elevation of end of main girder ; 
Fig. 4au end elevation of main girder; and Fig. 5 a transverse sec- 
tion of cross girder. 

York-road _bridge.—Main girder 82ft. 3in., and 80ft. 3in. long; 
they are similar in other respects, and of the following dimensions : 
—Depth at centre, 7ft. Gin, at ends, 6ft.; top flange, 2it. 2in. wide, 
consists of four gin. plates at centre, reduced to three plates at ends; 
bottom flange, 2ft. wide, consists of I4in. and 8fin. plates at centre, 
reduced at ends to 1fin. and 2gin. Both flanges are connected to 
web by means of two angle-ironus 6in. X Gin. X fin. The two web 
plates at either end are 21ft. and 2ft. 4in. wide, and the remainder 
3ft. wide; five plates at either end are jin., and the remainder din. 
thick; the vertical joints are connected by two T-iron gussets, 
6iu. X 3in. X fin., except at the end joints, wlere four angle-irons, 
3in. X 3in. X gin., and two jin. gusset-plates are substituted for 
the T-irons; rivetting, all vertical lin. diameter, all other jin. 
diameter. Cross girders—those connected to both main girders— 
the bridge being on a skew—are 39{t. long by 16in. deep; they are 
all placed 3ft. centre to centre. Each flange is ldin. wide by fin. 
thick, connected to web, jin thick, by two  angle-irons 
5in, X Siu. X fin, The web is divided by vertical tee-irons into 
four panels, ‘Lhe road-plating is on the second system, as shown in 
No, 3, Fig. 1, One end of each main girder rests on eight rollers 
4}in. diameter. The weight of the two main girders is 49 tons 
16 ewt., and the whole weight of bridge is 141 tons 13 ewt. 

John-street.—As previously stated, this bridge is on a great skew 
—the bridge on plan being of a lozenge shape. The main girders 
are 96ft. din. and 89ft. Gin. long respectively; the depth at 
centre, 7ft.; at ends, 6ft. Both flanges are 2ft. wide ; the top is 
built up of four th plates at centre, reduced to three plates at ends; 
the bottom is built up of one }jth and three ;th plates at centre, 
reduced to one th plate less at ends. The end web plates are 
2ft. 4in. wide, and the remainder 3ft. Five plates at either end are 
gths, and the remainder jin. thick. The vertical joints are 
connected by T irons, the same as York-road bridge, and the 
horizontal by angle irons, 6 X Gin. X gin. The cross girders are 
all 2ft. deep, but varying in section to suit the length: they are 
placed 4ft. apari centre to centre, and the spaces between them filled 
in with road-plating, ou the third system. shown in No. 2, Figs. 
land 5. Rollers are provided at one end of each main girder, as in 
York-road bridge. The weights of the longer and shorter main 
girders are 24 tons 13 ewt., and 23 tons 3 owt. ; of the cross girders, 
52 tons; and the total weight of bridge, 124 tons 7 ewt. 

Waterloo-branch bridge.—T) is is for two lines ouly ; the lengths 
of main girders are 86it. and $4ft. ; the depths at centre and ends, 
6ft. Gin. and Sft. 3in. Flanges 2ft. wide—the bottom built up of one 
jin. and three fin. plates at centre, and one fia. and two fin. 
plates at ends; the top flange is built up of four ;.0. plates ateenire, 
reduced to three at ends. T'wo angle irons, Gin. X tin. X Jin,, connect 
each flange to webs, which are disposed iu tie same way asin York- 
road bridge. The cross girders are placed 4{t. apart centre to centre : 
they are 16in. deep, and consist of a jin. web with two angle irons, 
4in. X 4in, X jin., rivetted top and bottom for flanges. The length 
of the girder is divided into three panels by vertical ‘[-irons, ‘The 
roadway is of the second system, No. 3, Fig. 1. Undor one end of 
each main girder eight rollers, 4}in. diameter, are placed: the upper 
and lower plates for them to work between are of cast iron, 2in. 
thick; the frames are of wrought iron, 3 x 1. The fixed ends 
are provided with bearing plates fin. thick. The weight of the two 
main girders is 49} tons, of the cross girders, 24 tons 16 cwt., and 
of the whele bridge 94 tons, 


Wellington-street bridge.—This is the largest single-web girder 
bridge on the line—the length of the girders being 134ft., and the 
span on the skew, 118{t, The girders are 12ft. deep at centre, and 
9ft. at ends. The flanges are 2it. Gin. wide, rivetted with six rows 
of lin. rivets; the top flange is built up of five § plates at centre, 
reduced to three at ends. In addition to the two angle-irons which 
connect this flange to web, there are two others of the same size, 
din. X 5in, X P$ths, rivetted to each edge, No. 2, Fig. 1. The 
bottom flange is built up of one }4ths and four § plates, reduced at 
ends to one }3ths and two plates; on each side of the upper side of 
this flange a bar, 9in. X }Z.hs is rivetted. This is shown in No. 2, 
Figs. 1 and 3; Fig. 3 shows the way the plates break joint. The 
web plates, with the exception of the end ones, are 2ft. Zin. wide— 
the end ones being 2ft. wide, as shown in Fig. 3; {ths thick fora 
length of nine plates at either end, and y4,ths for the remaining distance. 
A tin. plate is rivetted to the ends ot the girders by means of angle 
iron gussets, 3in. X 3in. X Zin.; also, that at the two end web 
joints + gussett plates are rivetted, with similar angle irons, After 
the bridge was erected it was found necessary to stiffen the ends of 
the girders by attaching reverse angle irons, 3 x 3 X 4, to the 
end gussett plates. The intermediate vertical joints of web are con- 
nected by two T-iron gussetts, 6 X 3 x 8, and two strips, 6 X 3, 
alternately ; these strips, as shown in Fig. 3, are cranked to set ove: 
the longitudinal angle irons, One end of each girder was provided 
with a bearing plate, 5ft. x 4ft. x }; the other end had attached to 
it a cast iron plate, 2in. thick, to bear on eight rollers, 4}in. 
diameter ; the roller beds are also of cast iron, 2in. thick, and further 
strengthened by having three ribs, 3in. deep, cast on; the roller 
frames are of wrought iron, 3in. X liv. In Fig. 3 the lengths 
of top and bottom angle covers are shown by the number of 
rivets in each. The first have seven and eight holes in each arm 
respectively, and the second nine and ten, so that, since the rivets 
are 4in. pitch, the lengths are 2ft. 8in. and 8f.4in. The ordinary 
lengths of 
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The dimensions A, A, Fig. 3, are 16in. each, so that they contain four 
rivets in the direction of length of girder each. Considering one 
plate only, since there are six rows of rivets, we have an aggregate 
of twenty-four lin, rivets, or a sectional area of 18°84 square inches 
against 14°76 square inches, the sectional area of a buttom plate 
through a line of rivet holes; or an excess in area of rivets of 4:08 
square inches. The cross girders are 41ft. 6in. long, which makes 
the distance centre to centre of the main girders 39ft, The distance 
centre to centre of the cross girders themselves is 4ft. They 
have a central and end depth of 2ft., and 1ft, 4in.; the flanges are 
l5in. X Jin. connected to a } web by 4 X 4 X fin. angleiron. The 
top flange has also rivetted tu it an extra plate, 19 x }, for attaching 
roadway plates. Fig. 5 is a section of one of the girders, showing a 
road plate attached at B. Tho length of the girder is divided into 
eight panels by vertical T-irons at joints, 5 x 24 x gin. At each 
end of the bridge there are also shorter cross girders; but, as they 
are the same as a 41ft. Gin. girder, with a piece cut off one end, 
nothing more need be said about them. The ends of the cross 
girders are rivetted to the mains with twenty-four rivets, lin. 
diameter. To the ends of the cross girders a cast iron cornice ©, 
Fig. 1, is bolted. The rivets through longitudinal angle irons and 
webs are liu. diameter, and through vertical T'-irons and straps and 
webs, only fin. diameter. The weight of each main girder is 
65 tons ; of ull the cross girders, 80 tous; and of the whole bridge, 
248 tons. 

Joiner-street is spanned by two main girders 70ft. and 52ft. long, 
supporting fifteen cross girders, which form the platform of bridge, 
The main girders are not placed parallel—the length of the longer 
cross girder connected to both being 5lft. Gin., and the shorter 
47ft. din. In both main girders the top and bottom flanges are 
parallel to each other; the central depth 1s 5{ft. 6in., aud the width 
of flanges 2ft. In the 7vft. girder the flanges are built up of five § 
plates at centre, reduced to three at ends; in the 52ft, girder they 
are built up of four § plates at centre, reduced also to three at ends. 
In all cases the flauges are connected to the webs by two angle 
irons, 6ft. X Gin. X lin. The vertical joints of webs are connected 
by two T-iron gussetts6 x 3 X j. One end of each main girder 
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is provided with a bearing plate; the other bears on rollers 4}in. 
diameter : the 70ft. is provided with nine, and the 52ft. with seven 
rollers ; to the top flanges of both a light screen, Zft. high, is attached 
by angle iron3 x 3 X 3, which consists of a y;th web with top and 
vertical T-irons, 4 X 2 X jin. The cross girders, placed 4ft. 
apart, centre to centre, are 2ft. Gin. deep at centre and lft. 3in. at 
ends; the flanges, 16in. wide by jin. thick, are connected each to 
the jin. web by two angle irons, 4 x 4 X Sin.; the top flange has a jin. 
plate rivetted to it, asshown in Fig. 2. In the main girders all 
vertical rivets are lin., and the horizontal fin ; in cross girders all 
jin. The weight of 70ft. girder is 214 tons; of the 52ft. girder 
14} tons; of all the cross girders, 63 tons 13 cwt. and of the whole 
bridge 115 tons 12 cwt. Four similar box girder bridges will now 
be described, namely, Sutton-street, Waterloo-road (main line) 
Blackfriars-road, and Southwark-road. In No. 3 the proportions are 
those at Blackfriars-road bridge; Fig. 1 is a half transverse section ; 
Fig. 2 is an elevation of a portion of a girder, showing rollers, 
a cross girder in position, and a portion of cornice. Following the 
same order observed with the other bridges we commence with 
Sutton-street. The main girders in this case are similar in every 
dimension except length—one girder being 111ft. 6in. and the other 
110ft. Gin. ; the depth at centre is 7ft. 8in., and at the ends 6ft.; the 
top flange 2ft. 4in. wide, is built up of four jin. plates at centre 
reduced to three at ends; the bottom flanze, 2it. 2in. wide, is built 
up of one jin. and three gin. at ends. Each flange is connected 
to the webs by four angle-irons 6 X 6 X jin. The ordinary 
width of web plates is 3ft.; five plates at either end of each 
line of webs are jin. thick, and the intermediate one }in. The 
vertical joints are counected alternately by a T-iron and strip and 
two strips ; the size of T’-iron is 6ft. X din. X jin., and of the strips 
6ft. X gin. Tho T-irons are set over the longitudinal angle-irons, 
but ihe strips merely butt. One end of each main girder rests on 
eight rollers 4}in. diameter; the bearing and bed plates are of cast 
iron 2in, thick; at the other end a bearing plate, 4ft. 6in. x 3ft. 
X in., is provided and flush rivetted to under side of girder, The 
distance between top flanges of main girders, or, in other words, 
the clear width of bridge, is 35ft. 8in. The cross girders are 2{ft. 
deep, but vary in width from 15in. to 7in.; they are rivetted to the 
under side of main girders 4ft. apart, centre to centre ; the 1din. 
girders are attached by sixteen rivets, lin. diameter, at each end. 
In consequence of the great skew of the bridge, five cross girders 
only are attached to both main girders; these are 40{ft. 2in. long, 
with top and bottom flanges 15 x 4, each connected to the 4 web 
by two angle irons 4 x 4 X 4; the webs are stiffened by vertical 
T-irons, which divide the length of girder into seven panels. ‘The 
roadway is on the second system, shown in No. 3, Fig. 1. In this 
bridge a facia of + plate was rivetted to vertical angle irons on ends 
of cross girders; a flat strip was also rivetted to the bottom of the 
facia-plate. The weight of both main girders is 90 tons 8 ewt.; of 
all the cross girders 53 tous 15 ewt., and of the whole bridge 178 tons 
5 owt. 

Waterloo-road.—The main line is carried over this road by two 
girders, each 121ft. long; they are 11ft. 8in. deep at centre, and 
Oft. 10in, at ends. Both flanges are 2ft. 6in. wide ; the top is built 
up of five gin. plates at centre, reduced to three at ends; the bottom is 
built up of one Zin. and four jin. plates at centre, reduced to one in. 
and two jin.at ends. Lach flange is connected to the webs by four 
angle irous 6X 6 X fin. ‘I'he ordinary width of webs is 3ft., and the 
arrangement of vertical joints the same as in the last example; six 
plates at either end of each line of webs are {ths thick, and the re- 
mainder tin. ‘The clear width of bridge is 40ft. 6in., to allow 
for the curve of lire. The cross girders are rivetted to main girders 
Aft. apart, centre to centre; they are 2{t., deep, with flanges each 
1din. wide, and in two din. thicknesses ; two angle-irons 4 X 4 X 4in., 
connect each flange to a jin. web. ‘I'o the top flange a plate 19in. 
wide X jin. is also rivetted for attaching road-plates on the third 
system, No. 2, Figs. 1 and 5. One end of each main girder is pro- 
vided with rollers, as shown in No. 3, Figs. 2 and 3. The weight 
of both main girders is 125 tons 2 cwt.; of all the cross girders 
119 tons 8 ewt. ; and of the whole bridge 276 tons 15 cwt. 

Blackfriars-rvad.—One of the abutments of this bridge is at right 
angles to line, and the other only slightly out of square. This and 
Waterloo branch bridge are the only ones in which all the cross 
girders are connected to both main girders. 
which are 110ft. long, have a central and end depth of 10ft. Gin. and 
8ft. 10in.; both flanges are 2it. Gin. wide; the top is built up of five 
in. plates at centre, reduced to four at ends ; the bottom is built 
up of one fin. and four in. plates at centre, reduced to one jin. and 
three yin. at ends. Hach flange is connected to the webs by four 
-angle irons 6 X 6 X y;in.—eight in the whole section. The 
two end web plates at either end of each line are 2ft. wide, and the 
intermediate ones are 3f{t. The girders are braced internally at 
seven points by a system of lattice bars, shown in Fig. 1; the bars 
are 2 X jin., and are rivetted to T-irons, which, in this case, are 
substituted for the internal strips. The cross girders, twenty-four 
in number, have flanges 1din. wide X }in. thick, rivetted toa jin. web 
by 4 X 4 X 4 angle iron; they are 2ft. deep, and each end is 
rivetted to the main girders with twenty lin. rivets ; the web is 
divided by vertical T-irons into eight panels. The weight of both 
main girders is 106} tons; of all the cross girders 71 tons 12 ewt. ; 
aud of the whole bridge 214 tons 17 ewt. ‘he roadway is on this 
second system, No. 3, Fig. 1. 

Southwark Bridge-road.—In this case the main girders are 135ft. 
and 82ft. long respectively; the cross girders and road plates 
similar to Blackfriars, excepting, of course, the differerce in section 
of short cross girders for skew ends of bridge. ‘The dimensions of 
the 135{t. girder are as follow :—The depth at centre is 12ft., and at 
ends ft. Sin.; both flanges are 2ft. Gin. wide; tae top is built up of 
five fin. plates at centre, reduced to three at ends; the bottom is built 
up of one }{ft., and four jin. plates at centre, reduced to one }Aft. and 
two ; atends. Hach flange is connected to the webs by four angle 
irons, 6 X 6 X §. The webs and their vertical connections are 
similar to those in the Blackfriars-road bridze. All the vertical 
rivets are lin., and the horizontal jin. diameter. The 82{t. girder 
has a central and end depth of 9ft. and 7ft. Gin. respectively ; each 
flange is 2ft. 2in. wide, and connected to webs by four angle irons 
4 X 4 X 4; the top is built up of four { plates at centre, reduced to 
three at ends; the bottom is built up of one j and three { at centre, 
reduced to one § and two § at ends. The webs are ,3; thick, but the 
vertical T-irous and strips are the same as in other girders. Both 
girders are braced internally with lattice bars 2 X 2, as shown in 
No. 3, Fig. 1. 

The long cross girders, or those connected to both main girders, 
and the road plating, are the same as in Blackfriars bridge. A cast 
iron cornice is bolted to ends of cross girders, as shown in No. 3, 
Figs. Land 2. The weight of the 135ft. girder is 68} tons, of the 
82it. girder, 27 tons 3 owt., and of the whole bridge 199 tons 

The next bridge we have to notice is the one over Southwark- 
street, which, as stated in the introductory sketch, is a structure 
consisting mainly of two bow string girders having rivetted and 
bolted to them cross girders for forming platform. 

In No. 5, Fig. 1 is a half elevation of one side of bridge, and 
Fig. 2 is a transverse section through A, A, Fig. 1. 

Referring to No. 5, Fig. 1, it will be seen that each bow string is 
composed of four primary members—the bow, the tie, the system 
of struts, and the system of diagonals; the length over all is 150ft., 
and the distance, centre of bow to centre of tie, at mid span, is 
18ft., and width of both 3ft. The bow and tie are two troughs of 
similar section, the first being inverted, and are constructed thus: 
-—The bottom of the trough is built up of three } plates, 3ft. wide, 
in ordinary lengths of 5ft. 8in., breaking joint im the usual way: 
each side, which is 2ft. deep, and formed of two § plates, is rivetted 
to this bottom by two angle irons 5 x 5 X Ift.; a reverse angle 
iron is also rivetted to sides externally. 

The struts, nine in number, may be described as small lattice 
girders, Ift. 7}in. deep, with equal flanges Sin. wide X 3 thick: to 
each flange two angle irons, 3 X 3 X {, are rivetted back to back, 
between which the lattice bars, 2} x }, are also rivetted. For a 
length of 18in. at each end a } plate is substituted for the lattice 
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The struts are rivetted together with } rivets, and to bow 
and tie with twenty-four lin. rivets, in each case. 

Flat bars 6in. wide constitute the diagonals; the twelve central L ; 
pairs are jin. tiick, and the remainder gin. LExcepting in eight | cross girders 180 tons; and of the whole bridge, 414 tons. 


bars. 


cases they are connected to bow and tie by gib and cotter. 
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ing, by countersunk screws, to bottom of } plates, a line of angle 
iron, 3 X 3 X 3. 
The weight of each bow string girder is 117 tons; of all the 


The clear width of this bridge is 56ft., for the reasons stated in 


eight cases referred to are the ends of end diagonals, next ens of | — sketch. 


girders, which are attached by six rivets lin. diameter. 

In this, as in other structures, the junctions of the various mem- 
bers have required the greatest synthetic skill. The two important 
cases are—TFirst, the connection of bow and tie; second, the connec- 
tion of bow, tie, struts, and diagonals together. To accomplish the 


he next iron structure in order is the section of Borough 
Market viaduct from Counter-street to York-strect ; the bridge over 
the first street is included. This section of viaduct is 200ft. long, 
in six spans, and built on a curve. 
No. 4 refers to this portion of the viaduct, Fig. 1 being a trans- 


first, the laminated plates and angle irons of bow are made to button | verse section. 


those of tie, a small angle iron corner piece being rivetted at junction 


The supporting works are two brick abutments and fifteen cast 


of angle irons; the reverse angle irons of bow and tie butt aid are | iron columns, arranged in sets of three, as shown in Fig.l. The 


connected by a V-shaped joint plate. 


The space between bow and | bearing works are three lines of single-web girders, placed imme- 


tie, for a distance of 14ft. Gin., is filled in with jin. plate which butts | diately over columns, to each of which they are secured by four 
against the extremities of the arms of angle irons of bow and tie, | 1}in. tap-bolts; these lines of girders are 12ft. Gin. apart, centre to 


and extends to end of girder; the vertical joints of this plating are | centre; they are braced over columns and abutments with plate 


connected by an interior and exterior strip 8 x jin. A front 


plate is also rivetted to this plating by L-iron 3 x 3. X jin,| girders are provided with a parapet 6ft. high. 


The side plates of bow and tie butt and the joints 
the jin. plating internally, and a strip, 8 X fin, ext 





are covered by 
nally, 
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The junction of bow and tie is further strengthened by a }in- 
plate rivetted to bow and tie by angle-iron 5in. X din. X lin., and 
extending for a distance of 9ft. from end of girder. 

‘To make the second connection, namely, that of bow, tie, struts, 
and diagonals together, a plan was adopted consisting of, first, 
uniting to sides of trough, internally, with countersunk rivets, a 
plate 2ft. 8in. long 2ft. 3in. wide, with slot holes at upper corners to 
correspond with diagonals ; the holes corresponding with those in 
strut are leftopen. ‘The strut is next introduced, to the inner side 
of each flange of which are applied two wing-plates, with six rivet 
holes and slot hole, corresponding to those in one-half of the first- 
mentioned plate. The whole are then rivetted together with twelve 
rivets, lin. diameter, on each side of strut. The plate next sides of 
trough and the wing-plates aro jin. thick. 

The external side-joint plates of bow and tie, and the vertical and 
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horizontal joint strips, at ends of girder, are all shown in position in | 


No. 5, Fig. 1. 

One end of each girder is placed on eight rollers, Gin. diameter, 
and provided with bearing and bed plates of cast iron 2in. thick. 

The rivets are all lin. diameter and 4in. pitch, excepting those 
through jin. plating and 3in. X 3in, X din. angle iron or joint strips 
which are fin. 

There are thirty-six cross girders ; twenty-two of these are box, 
and the remainder single web. ‘Ten cross girders only are connected 
to both bow strings, which are of the box type; and fourteen out of 
the twenty-two box are of heavier section than the remainder; but 
the single web are all one section, The depth of all the cross 
girders is 3ft, 3in. 

The width of the strong box girders is 1ft. 8in.; the flanges are 
built up of two jin. plates with joint covers, and each rivetted to a 
8-16th web by two angle irons, 3}in. X 3}in. X 9-16ths. In the light 
box girders the flange plates are jin., and the angle iron 3hin. x 
Shin. X fin. The box girders are connected to the under side of 
bow strings by twenty lin. rivets and two l}in. bolts. A jin. plate 
is rivetted to top flanges of cross girders for attaching road plates 
according to the third system, No. 2, Figs. 1 and 5. 

Referring to No. 5, Fig. 1, it will be seen there is an open work 
facia. This is formed by bolting a } plate to ends of cross girders ; 
then filling in the spaces with crosses of 3 X d fron; end attach - 


| wide, gin. thick, and connected to a jin. web by 


The outer lives of 
The viaduct is 
covered with 9in. square timber, with hoop-iron tongue, 1} x 3; 
and on this timber the longitudinal rail timbers are laid, From 


bracing; at mid-span there are open frames. 
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the preceding remarks the general features of the viaduct will 
be understood. The detailed description will, therefore, be com- 
menced with the columns. These are all 24ft. high over all; 
the diameter at base 2ft. lin., and at capital 1ft. 9in.; on plan the 
capital is 2ft. 9in. square; and the thickness of metal in inner 
columns 1}in., and the outer lin. 

The base of tho inner column is 3ft. lin. square, and has holes to 
suit four 1}in. holding-down bolts. The outer columns have & 

rojection on the outer side of base, and the angle filled in with a 
Coes: there are five holding-down bolts. The foundation for 
columns consists of—first, a bed of concrete; second, a pier of 
brickwork in cement, 8ft. Gin. high, 8ft. x 6ft. at bottom, and 
6ft. x 4ft. at top—these horizontal dimensions are for the outer 
columns ; third, a Gin. York landing, the same size as top of brick 
pier, on which the base of column rests. 

It may now be considered that the fifteen columns and the two 
brick abutments are all in place ready for the bearing works—t'1e 
inner and outer lines of longitudinal girders. These girders are all 
of the single-web type, 3ft. high, and are seen in section 1n Fig. 1 ; 
the inner girders for the four centre spans are 32ft. 3jin. loug;_the 
top and bottom flanges are 16in. wide, and built up of two —- 
plates, with joint covers; the webs are jin. thick, connected to enc ; 
flange by two angle-irons, 4 X 4 X }in., and stiffened at vertica 
joints by T-iron, 5 x 24in. X gin. 

The outer girder, on the convex side of viaduct, are, for the four 
centre spans, 32it. 5jin. long and 3ft. high; each flang: is 16in. 

two angle-irons, 
4x4 fin.; the vertical joints of webs are stiffened the same as 
inter girders. On the upper side of top flanges an angle-iron, 
3x 3 x fin., is rivetted. This is for attaching a sheet-iron parapet 
similar to that described for Vine-street bridge. 

The connection of longitudinal girders to each other, to bracing 
and to column, is as follows :— ' 

To the bottom flanges of the two girders are flush rivetted | wood 
plates, together being the size of top of column—the joint coinciding 
with webs —and each having two holes for the Liin. tap-bolts, shown 
in Fig. 4. The top flanges are connected by 9-16th joint plate, 
the webs of inner girders are connected by the plate bracing, rivett 
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on each side of them; those of outer by the bracing on one side, 
and a ‘T-iron on the other. 

The bracing over columns consists of web, angle-iron, and central 
vertical T-irons; the webs are }, angle-iron 3 x 3 X 4, and T-iron 


5 X 23 X §j. 


N°. 4, 


FIC .i. 





x 4, with diagonal bars 


The open frames are of ‘T-iron, 5 X 3 
section as in plate- 


of 3} X 4—the vertical T-irons same 
bracing. 

The timbers are bolted down by { hook bolts. The ends of the 
longitudinal girders on brick abutments have rivetted to them bearing 
plates, Sit. x 2ft. x Zin. 

The weight of cast iron in the viaduct is 54 tons, and the weight 
of wrought iron, 82 tons 4 cwt. 

The section of Borough Market viaduct, from York-street to 
Wellington-street, is in three spans of 45ft. each ; the supporting 
members are two brick abutments and two piers of cast iron columns ; 
there are five columns in one pier and four in the other, which are the 
same as those in the other section of viaduct. 


N° 5. 








to the viaduct being the site of the Eastern Junction of the City 
Extension. 

Each row of columns is surmounted by a box girder, 2ft. wide 
and Ift. Gin. deep, which forms the bed for the longitudinal girders, 
and is rivetted thereto. Tap bolts secure the box girders to top of 
columns, 

There are in all twenty-four longitudinal girders arranged thus: 
—in the opening next York-street, nine; in the centre opening, 
eight; and in the one next Wellington-street, seven. These girders 
are all 4ft. deep, and, with the exception of the twe face ones in each 
opening are all placed parallel with each other. Each of these face 
girders splay more or less with the inner one of the same opening 
next it, and in four cases cross girders are filled in between them. 
for that portion of length in which the distance. centre to centre, 
exceeds 4ft. The distance, centre to centre, of the cross girder, 
is 4ft. 

On the top of the longitudinal girders 6in. plank is laid ; it is 
transverse to these girders, excepting at those points where the cross 
girders are introduced. 

Five of the girders in the opening next York-street are 51ft. span; 
the flanges of these are 16in. wide, and built up of two }in. plate 
with jeint covers ; the webs are } thick, and connected to flanges by 
angle-iron 4 xX 4 X §. Seventeen of the girders have flanges 16in. 
wide by in. thick, also connected to a 3 web by 4 X 4 X § angle 
iron. For the remaining two, the flanges are 16 X 3, und the 
angle-iron 3 X 3 X J—in all cases the webs being in about 5ft. 
sections, 

The largest cross girder is 19ft ; it is 16in. deep, and consists of a 
3 web with two angle irons 3 X 3 X }, top and bottom, for flanges. 
The shortest cross girder is 6ft. ; itis 12in. deep, with flanges of 24 
X 23 X } angleiron. 

The bracing, the connection of top flanges of girders and parapet, 
are all similar to those in the other section of viaduct. 

The weight of columns is 40 tons; of the two box girders, 11 tons 
2 ewt.; of the longitudinal girder, 129 tons 18 cwt.; and of the 











whole viaduct, 201 tons. 
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With reference to St. Thomas's viaduct, it is only necessary to 
say that the girders mentioned in the introductory sketch vary in 
length from 41ft. 4in., to 19ft. 8in. for one opening; and from 48ft. 
to 25ft. for the other. They are of the single-web type, 2ft. 6in. 
deep, braced together by diagonal bars, 3 X §, and covered with 8in. 
planking. The weight is 28 tons. 
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The only bridge remaining to be described is that over the incline 
te the South Eastern station. In this the bearing works are two 
elliptical box girders 207ft. and 176ft. long respectively. No. 6 is a 
centre section of the 207ft. girder. 





plating on the third system, No. 2, Figs. 1 and 5. Of these eighty 
girders, thirty-one only are connected vy both mains: the longest of 
these is 50ft. 4in., and the shortest 44ft.; the depths of cross girders 
vary from Ift. Gin. to 9in.; these will be referred to again. 

Returning to the main girders, it is proposed to describe fully the 
207ft. girder, and then to point out wherein the 176ft. differs from it. 
Since the order in which any structure is built is the best to describe 
it in, it will be followed in this case. 

The bottom table is 3ft. wide, and is built up of one 9-16th in. and 
four full fin. plates: these plates are rivetted to each other and to 
four lines of angle iron, Gin. X 6ft. x 1ft., by five longitudinal lines of 
rivets lin. diameter. 

The angle-irons are in pairs, back to back ; the space between the 
vertical arms being such as to admit the web-plate, with a 3 in. side- 
plate on each side of it—the web; the side-plates are 18 in. deep, 
and all the rivets through them are 1in. diameter. The distance 
between webs at centre of girder is 1ft. 10in.: they are in 3ft. widths, 
and, with the exception of the three at either end, are in two sec- 
tions vertically, the joint being made by two horizontal strips 
6 x 3. The three webs at either end of a line are }in: the next five 
at either end gin; and the intermediate ones jin. Extra webs, }in. 
thick, are added at either end of each line, for a distance of 15ft. © 

The vertical joints of webs are connected by a T-iron 6 X 3 X § 
anda strip 6 x 3, the T-iron external; both are made to set over 
side plates and angle-iron, The girder is braced internally by eleven 
diaphragms about 18ft. apart; they are formed of } plate and 
3 X 3 x } angle, and are seen in section and in position No. 6. The 
partially-built girder may now be supposed standing with bottom 
table and webs in position, ready for receiving the top table, which 
is similar in section to the bottom. This i8 done as follows :-— 

Into the space which the cranked ends of vertical T-irons and 
strips form with the web, the side-plates, 1ft. Gin. deep X jin. thick, 
are introduced ; then into the space which the side-plates make with 
the shorter crank, the longitudinal angle-irons, 6 X 6 X 1, are placed. 
This done, the girder is ready for receiving the top laminated 
plates; these are 3ft. wide, six in number, and full fin. thick. All 
the rivets in top table, from lower edge of side-plates upward, are 
lin. diameter: the rivets through vertical strips are jin, diameter. 
The pitch of rivets throughout is 4in. 

Under one end of the girder twelve rollers, Gin. diameter, are 
placed, with bearing-plates and hed-plate of cast iron, 3in. thick. 
The ordinary length of the angle-iron bars is 18ft.: the joint 
— for bottom table are 4ft., and those for the top table 2ft. 

ong. 

‘Lhe side plates are in 9ft. lengths, and the joint-plates for them 
are 2ft. Gin. X 1ft. Since the distance, centre to centre, of vertical 
T-irons is 3ft.,and their width Gin., it will be seen that their joint- 
plates just fit in between two T-irons. The ordinary length of the 
laminated plates is 6ft. 8in. 

The 176ft. girder being so similar to the one just described, it is 
considered only necessary to give the dimensions of those elements 
which differ. These are as follow:—The laminated portion of top 
table is built up of five 2 plates, and of the bottom of four }in. plates; 
the side plates are jin. thick and in 15ft. lengths. 

As previously stated, more particulars will now be given of the 
cross girders. There are seven different sections, The dimensions 
of the strongest are—depth 18in.; flanges 12in. wide, built up of 
two } plates, with joint plate; web, jin. ; angle iron 5 x 4 X 4; 
the dimensions of the lightest are—depth 9in.; web, 4in., with flanges 
each formed of two angle irons 4 X 3} X §. 

Ali the cross girders above in. in depth are reduced to that depth 
at those ends which are bolted to main girders; and a cast iron 
cornice is bolted to them, similar to that shown in Nos. 2 and 3, 


ig. 1. 

The cross girders, in this case, are bolted to main girders; the 
girders, 12in. wide, are each connected to the 207ft. girder with 
fourteen bolts lin. diameter, and to the 176ft. by thirteen; in all the 
other cases there are ten. These bolts are long enough to pass 
throug both flanges, the head of bolts bearing against bottom flange 
“—— rivetted thereto. 

‘he curve line on this bridge is to about a ten chains radius; 
the longitudinal timbers for higher rail are two 12 x 9 bolted 
together, and for the lower rail two 12 x 6. 

The line is also on a gradient—the difference of level between the 
ends of the 207ft. girder being 12in. The weights are— 


tons, CwL 
LPs oF 6. se 06 6 eo we we oO 191 17 
176ft. girder.. .. «s ee se . 134 12 
Heaviest cross girder... eo es os oe ee 5 
All crose minders... 1. oc oo oc oo 06 of co co SY 10 
617 WwW 


Weer Stee «ne «cs ce ce 86 08 (ee 08s 68s 88 

In conclusion, it is only thought necessary to say that in all cases 

the ‘ rolling-load” was taken at 1} tons per foot forward of single 

line ; maximum strains in compression and extension, four tons and 
five respectively per square inch. 








Gun-corton.—Trials are still going on with gun-cotton, and if 
its deterioration can be prevented, there can be little doubt that it 
will prove a most valuable addition to, if not a substitute for, gun- 
powder. We have already recorded its power in the destruction of 
an Armstrong 110-pounder, when used in a shell, and we may hence 
judge that the armour-plates, which are little effected by the explo- 
sion of powder shells, will be cut in two by shells filled with gun- 
cotton. It is true that gunpowder deteriorates both from damp and 
motion, but not in so great a degree from exposure to the atmosphere 
as gun-cotton. On the other hand, gun-cotton may be carried wet 
in tanks in perfect security, and es both in power and extreme 
lightness and cost, and in not fouling the guns, very great advan- 
tages over gunpowder.—Army and Navy Gazette. 

New Gas Licutixsa Apraratus.—Mr. T. ©. Ebdy and Mr. M. 
Burdon, of Durham, have brought out an apparatus for lighting 
gas, intended to obviate the necessity of its being done by hand. It 
is called the “Electro-magnetic gas lighting mg oman The 
invention may be applied to any description of gas lamps without 
their requiring alteration. The apparatus is about three times the 
size of a lady’s thimble, and very much like an ordinary gas burner. 
The priuciples upon which it is based are stated as follows :—An 
ordinary telegraph wire communicating with the negative pole of a 
galvanic battery is connected with the “ Electro-Magnetic Burners ” 
in succession, according to the number of lights required, and the 
extremity of the wire communicates with the earth, or is conducted 
back to the battery, and attached to the positive pole, when the 
circuit is complete. Therefore, to light and extinguish the lamps it 
is only requisite to connect or disconnect one of the poles of the 
battery.— Builder. 

Orpnance Exrertments.—The trial of the Armstrong and Whit- 
worth 70-pounders still continues, under the auspices of the very 
able committee svlected by the War yo emp and Admiralty ; but 
we understand that preparations are being made in the arsenal to 
proceed with the rifling of the large batch of breech-loading 70- 
pounders recently altered into muzzle-loaders, and called 64- 
pounders. These, it is said, are to be rifled upon the shunt plan, and 
supplied to the navy. We can hardly think that such a course could 
have been decided upon before a decision as to the merits of the 
several systems now under trial had been come to. Indeed, the 
navy generally are in favour of a plain groove, and consider simpli- 
city of gun and projectile, with facility of loading, as the first essen- 
tials for a naval gun. Strong doubts have likewise been expressed 
as to the advisability of employing any system of rifling which de- 
tains the projectile at the very place whero it ought to be most 
accelerated, viz., at the muzzle. ‘This detention will be a great 
drawback for naval firing, causing inaccuracy, and tending to strain 
the gun, and it is attended with the serious disadvantage of being 
liable to induce explosion in sbell firing. Molten iron aleo, for 
which such great preparations have been made, after its efficiency 
was 80 fully tested in Portsmouth harbour, as well as in firing at a 
section of a ship in Woolwich marshes, must be given up, together 
with gun cotton, or any still more highly explosive material that 





The platform of bridge is formed by eighty cross girders, with road 


science may yet place in our hands.—Army and Navy Gazette. 











STRUCTURE OF SHIPS OF WAR.* 
sy Admiral Betcuer, 

By the practice at present pursued, the heavy iron plates, varying 
in weight from three to four tons, depend upon their security to the | 
sides of the vessel on through bolts, on screws, and other adapta- 
tions, all proved more or less insecure under the severe treatment 
to which they have been submitted during the late trials at Shoebury- | 
ness. From the earliest period of this mode of attaching the plates, 
I have unswervingly maintained that ina ship, after a severe action, 
where several of these plates may have been subjected, not merely 
to single discharges at intervals, as practised at Shoeburyness, but 
to salvoes, possibly of ten simultaneous, continued over several 
hours’ hot action, the plates must buckle, the bolts must start, and | 
the vessel bo rendered totally unfit to repeat the action or remain at 
sea, Lalso, atthe last meeting of the British Association, when 
treating on unsinkable ships, exhibited my plans for movable 
armour alluded to before other public meetings in 1862, a similar 
principle to which was in the late action between the Kearsarge 
and Alabama brought into practice, by hanging chain cables 
in position over the sidex o the Kearsarge. At the 
meeting of the Institution of Naval Architeets in March, 1861, I 
sketched ont the views | now intend to lay before you, and I was 
only prevented dealing with it at that period from the omission to 
give due notice of my intention to read a paper. ‘There was also 
another reason, and that was the want of proper or reliable infor- 
mation as to the intention of Government respecting the thickness 
ty which iron plating would be carried, or adequate to withstand 
the then proposed ordnance; or, finally, seeing that the guns pro- 
duced set at defiance any contemplated thickuess which our most 
talented engineers thought could be rationally borne by any vessels of 
less tounage than the Warriortype. It then began to be assumed that 
our ships needed protection from sinking only up to a certain height, 
and tliat the platform for guns or fighting quarters uecded pot such 
an unwieldy protection, which indeed was more dangerous to 
the crew than the old wooden walls. And this brings me 
to the question, ‘Were our ships of war originally intended 
to be used as superior to forts, which could be armed 
with guns of any weight or calibre?” I think not; and 
that, although we were always ready—ay, eager to attack them— 
the proper purpose of a ship of war was to meet her adversary on 
the sea. We have late proof, however, that even the wooden craft 
of old is not yet contemptible, seeing the part the flagship of 
Admiral Farragut played amongst the iron-clads at Mobile. Looking, 
then, to the actual wants of paval meu who have to take these 
vessels into action, | think our ships need no more protection for 
those fighting the guns than may be deemed sufficient to keep off 
shells and musketry, sullering heavy shot to pass freely through, 
and not spread showers of splinters, such as resulted from the 
destruction of the late tarpets at Shoeburyness. My present paper, 
therefore, deals with a mede of construction adequate for contending 
with ordinary batteries, and also permitting external planking, 
and, consequently, the ou copper sheathing below water. It has 
been so generally assumed || at no thickness of armour-plate can be 
employed which will resist our new monster ordnance, that my 
attention has been directed to meet the difficulty half way, by 
protecting the mere Vital shell of the lower hull, so as to defy 
ithe ordinary assault of any guu-bearing vessel which shall not, by 
its accumulated weight or mass of matter, render defence impos- 
wible. It becomes, therefore, of the tirst importance that we should 
provide such a tonnage as shall, as in the case of the Warrior clas-, 
be capable of floating the contemplated armament, independent of 
the forward aud alter compartments, which may be assumed as mere 
istant means of flotation, and to be so fitted with cellular divi- 
sions below the level of floatation as to render injury to those parts 
below the reach of shot of very trifling importance. In order to 
satisfy the means of offence our attention should be directed to the 
concentration of every gun embarked on objects either ahead or 
astern, bearing in mind that under the threat that “no armour can 
Withstand the contemplated guns,’ we must calculate on their em- 
ployment as much as possible near the line of the axis of the vessel. 
First, then, our object will be the fortification of the sides,or contour 
of the oval form of battery up to the lines of rolling, by such a dispo- 
sition of iron framimyasmay effectually withstand the heaviest missile 
discharged from the heaviest gun afloat with impunity. | contend 
that there is uo limit to which strengthening can be applied adequate 
to resist these missiles, We are sick of assertion, but further 
experiments prove the truth. Hitherto we have, I think, too 
readily yielded the palm to iron alone. Can we not so change the 
position and distribution of the same masses of iron now employed 
as external plating, so as to produce aborrica, which will success- 
fully resist the penetration of these so-deemed overpowering 
inissiles, or, admitting their possible penetration, place the resulting 
damage above that level which alone would jeopardise the safety of 
the main carcase, or lighting hull, At present we are informed 
that the hulls of th Warrior class involve a thickness of 33in., and 
that acubie foot of her armoured sides gives « weight of 320 Ib. to 
340 1b, 1801b. of which are iron. By another authority 1 am 
juformed that the yard area of the Warrior amounts to 3,123 1b. 
Now, 1eferring to the monster guns, about which so much 
has been asserted, we are informed that “the present armour 
plating of the warrior would stand no chance.” But is there no 
other mode of applying the sime weight to greater advantage ? 
or, assuming that it is penetrated, can we not avoid risk to 
the vitality of the vessel by the injury to | eintlicted? Ithink I see 
my way to a remedy, and will at once proceed to explain my views, 
at the same time cusuring to our vessels that old planking and copper 
sheathing, the joss of which is now so much lamented. At the 
session of the Institution of Naval Architecture in March last I read 
a paper, and exhibited at the meeting of the British Association at 
Neweastle drawings of a plan for rendering ships of war impregna- 
ble and uusinkable under the plan still in use of externally plating 
with armour, 1 had also ventured some remarks, two years pre- 
Viously, at the meeting of naval architects, illustrative of the plan | 
now propose, At that period the disposition of naval gunnery- 
men ran op the old 68-pounder, the bore of which was 8in. in 
diameter, Lut we have with the heavier gun introduced 
a bore equal to 13in., probably, it is hiuted, to be increased to 
I8iv.! Let us now look to the question of adequate resistance 
to such missiles ; not to keep them out entirely, but to previde such 
resistance as may enable a commander to fight a good action, 
without being sent, at short notice, to the bottom; and, after action, 
yet be enabled to effect repairs at sea, and be in effectual condition 
tv renew the contest with a second or third adversary, Lask, under 
the present mode of construction, is it possible for any officer to 
repair his damages at sea?—I mean such damages as the targets 
sustained at Shoeburyness, even if they reached a port abroad, and 

Could they straighten 





bad all the assistance of skilled artisans ? 
the indented or curved plates, or tinker them within a reasonable 
period? 1 think not. Assuming that an iron s; herical shot, cf 
i3in., Is the missile tv be dreaded, the question to be considered is 
not exactly what flat plate of iroa is to resist it, for we are 
juformed by those who have been engaged in the experiments, that 
no reasouable thickness, even up to 12in., will withstand the impact 
But that relates to a thickness of bulwark of merely 34in., which 
includes din. of iron plate, representing the sides of the wooden 
built and iron clad Royal Oak. This thickness cannot be safely 
increased with iron plating, because, even at present, we cannot 





train the guns to hit an adversary much before the  abafi 
the beam. ut assuming that we only look to the floating 
carcase of the ship, and disregard the ports, until we 


have an impregnable stage on which to place guns, then we are at 
liberty to increase the thickness to any amount. My proposition 1s 
to construct the ship on the customary plan of close iron ribs, but 
filling up the interstices between the iron with condensed teak (my 
former proposition was paper, of which hereafter). Now, assuming 
that we construct a vessel with 36in. depth of rib ,at the vulnerable 
portions to which shot can reach, but which will probably involve 
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12 vertical feet of her side, say 8ft. below water and 4ft. above, we 
should then have a vessel of stronger framework than any now 
built, building, or contemplated. 

It is very well to theorize; but we have yet to determine by 
actual experiment whether this resistance will offer the protection 
sought. Perhaps not. But as I propose to add my Gin. planking 
outside, I consider that the comparative danger with our present 
ironclad is reduced to nil or something which will satisfy the seamen. 
I have given you now a resisting framework of mixed iron and wood 


| of 36in , to which, over a felt covering, we add 6in. of planking, and 


these 6in. intervals of wood afford security for fastening. We then 
copper as before, and then have a vessel in frame very much stronger, 
and for sea service free from all the objections which iron offers by 
fouling. We will now proceed to consider what this weight would 
give on the fighting space to be protected, and assuming one-third 





of the Warrior’s length as 50 yards, the protected height as 4 yards, | 


beam 20 yards, we may safely, at a rough estimate, call it a box of 
the above dimensions: thus, 50 by 4 = 200, 200 — 20 by 4= 80, 
8) = 560 cubic yards. Taking, then, the cubic yard of our ship, 
independent of her planking, we have 3412 X 560 = 2240 = 853 
tous. And assuming the same midship dimensions to be carried 
into tonnage at 20ft. depth, we obtain 5,175 tons as the displacement 
to meet this weight, less the customary materials of construction. 
I have assumed that this fighting platform at 4ft. above water, and 
of a form which will admit of heavy rolliug, is prepared for her 
battery. I do not seek for invulnerability there, but with some 
litle experience iu actual warfare, and with ships against 
stone, or mortar, or forts, I believe our officers and seamen 
would fight as good actions as they did of old. My plans for 
the final construction and fortification are not yet complete, 
and, indeed, could not well be discussed here, but wil! pro- 
bably be laid before the Government in March next; possibly, 
experiment before then may open my eyes, and render variation 
necessary. In the rough plans before you | have endeavoured, at 
very short notice, to show the species of resistance and the several 
sized missiles in use. If the outer edges of the metal ribs should be 
steel plated we might expect the shot to be destroyed by impact, I 
have alluded to paper as an opposing medium. lu 1816, at Algiers, 
aream of foolscap, eud on, resisted a 681b. shot from a 27it. ranye. 
I proposed to the Admiralty to construct movable battery rafts by 
the use of cubes of brown paper. Cubes for testix 











4 the plan were 
constructed by the Messrs. Rickards, of St. Martin’s-lane. Peace 
ensued, and they were not tried. Lately an extract from a news- 
paper was sent to me, in which I notice that, ten years after my pro- 
posal, it was pow found that “ paper of lin. thickness was fired at, 
and not quite penetrated, while a similar shot went quite through 
10in, of good oak.” Condensed millboard weighs less than oak or 
teak, and interposed as I have suggested, might forma target which 
would set even Big Will at defiance. 


AFFIRMATIVE IGNALS. 


A passace occurs in Colonel Yolland’s report upon the Ezham 
accident on the South Western Railway sirongly condemua'ory of 
the system of aflirmative signals so ably advocated by Mr. ‘Thomas 
Wrigley in the columns of the Times. The passage is as follows :— 
“T contend that danger signals should never be exhibited to a 
driver, unless there is actual danger; not even at junctions. For 
although the normal position of signals at junctions should be at 
‘danger’ they should not be exhibited to the driver of an express 
train, but be taken off by the signalman when the train is due and 
ascertained to be closely approaching the junction.” 

Mr. Wrigley, on the other hand, contended that the normal posi- 
tion of the signals at both stations aud junctions should be at 
“danger,” and that the driver of the engine should wait for the 
aflirmative sigual given bythe lowering of the semaphore arm, or 
light, before appraching or passing the signal 
ed that the affirmative signal system waz ouly 
resisted by official inertia and by the “routine and red-tape” of 
railway managers and directors; and Mr, Wrigley called for the 
interference of the Government tocompel the adoption of his system. 
The opinion expressed on this point by the Government officer 
appointed to inquire into the above accident is, therefore, worthy of 
public attention, as is, very expedient likely to increase the safety of 
travelling by railway. 

The present practice is not to exhibit danger signals unless there 
be really danger—unless there be some obstruction on the line 
which it is not safe to approach or to pass. This seems a reasonable 
arrangement, and it is believed by railway men to be the only 
method consistent, not only with dispatch of traffic, but with safety 
to the public. Were all signals set at danger, every train of what- 
ever description would be threatened with danger where none 
existed; engine drivers and guards would be kept in a constant 
state of alarm, and the whistling down of signals would be per- 
petual—annoying and alarming to passengers, and occasioning 
constant pullings up of the trains to wait for the lowering of the 
signals. in fact, the running of fast and express trains would 
become simply impossible. 

As it is the duties of signalmen are very trying, involving unre- 
mitting watchfulness ; 
adopted, their duties would be vastly increased, without any corre- 
sponding advautage, either as respects safety or despatch. On the 
other hand the exhibiting of danger signals when there was no 
danger would rather lead to habitual carelessness of drivers as well 
as sigupalmen. Knowing that there was no danger, signals would 
cease to convey their proper meaning; and drivers would gradually 
become accustomed not ouly to approach but to pass them without 
regard to the arms or lights exhibited by the signalmen. 

* Engine drivers,” says Colonel Yolland, “so repeatedly find the 
exhibited danger sigual does not actually indicate danger, that they 
cease to pay that strict attention to it at all times which is required 
to secure the public safety, and they keep sounding the whistle 
while approachivg without materially diminishing the speed until 
it is tou late to stop short of the obstruction on the line before them.” 
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but were the aflirmative signal system | 





ful accident which occurred at the Lewisham station in 1856 might 
not have happened but for the train which ran into the other having 
been signalled past the Blackheath station as if the line were “all 
clear” to the station ahead. The driver, knowing that the electric 
telegraph was in use, ran up to the station ahead in a false state of 
security, wiihout keeping such a look out as he would have done 
had no electric telegraph existed ; and his engine ran with frightful 
force into the preceding train, which was still standing at the 
Lewisham station platform. 

There is no system of train signalling, however complete, but will 
be subject to imperfection of some kind. ‘The persons who work 
the sizuals are but buman—imperfect, occasionally forgetful, aud 
sometimes blundering. The best apparatus will’ be of no avail 
without constant vigilance on the part of the driver, who has the 
safety of the train in his entire power; and it is undesirable to carry 
too far the adoption of expedients which might have the effect of 
relaxing such vigilance, and inducing him to trust to other than his 
own senses in keeping a strict look-out for danger siguals. But to 
exhibit danger siguals when there is no danger seems to us as by 
no means likely to promote the safety of the travelling public ; on 
the contrary, it seems, of all expedients, to be the ove most calcu- 
one to render travelling by railway really dangerous.—Railway 
News. 


Pustic Carn anp Ancuor ‘Testing Macatnes.—Staffordshire 
chain aud anchor manufactur have been the first in the field in 
woviding public testing machines. The principal manufacturers 
in the district, viz., Messrs. Caleb Bloomer, N. Hingley and Sons, 
H. ?. Parkes, Wood Brothers, Thomas Pargeter Jones, and a few 
others, formed themselves int» a * limited ” company early in 1863, 
with a capital of £10,000, and have a'ready erected and broug tiuto 
fuil operation, at a cost of £4,000, their first public machine, situated 
at Bloomfield, Tipton. For power and speed it is said to be 
unequalled. During last week it proved not less than 200 tons of 
chains and anchors. The same company are now erecting a similar 
machine at Netherton, near Dudley, and intend shortly to build one 
iu the Cradley district. The chain and anchor manufacturers on 
the Tyne and Wear are behind time in this matter, as they have not 
yet provided a single public testing machine. The priucipal effect 
of tue new regulation as to public proof, will be to prevent inferior 
iron from being worked up into chains and anchors, as none but 
good tough iron will stand the rigid proof to which the articles are 
tested. After the strain has been applied, the chains are examined 
link by link, the whole of the testing and examining being con- 
ducted under the superintendence of an inspector, appointed by the 
committee of Lloyd's Register of British and Foreign Shipping. 
The title of the company is “ The Staffordshire Public Chain ant 
Anchor Testing Company, Limited.” The establishment of such 
efficient machinery for testing anchors in this district is not only 
calenlated to bring business, but to lead to a reputation for South 
Staffordshire iron cables and anchors throughout the merchant 
navy.—Ryland’s Circular. 

Anturacite as A Locomotive Furn.—The result of long practical 
trial on the Pennsylvania and Reading railroad is that anthracite, 
when properly used, surpasses every fuel that has yet been applied 
to locomotive purposes. It is cousidered that the idea “ that anthra- 
cite will not do,” is just as fallacious as it is unjust to ths experience 
of scientilic men, who, in their construction oi engines on which it 
is alone used, have fully proved its excellence. By slightly modified 
arrangements almost any engine can be converted ino acoal burner. 
The trials of the Schuy!kill anthracite affords conclusive evidence of 
its utility, and that, with an average of six cars attached, the coal 
consumed per mile was under 23 1b.; that the number of miles ran 
per trip was ninety-five; that the trips wereall run with “ exhaust” 
and “throttle” wide open, the speed of the engine being regulated by 
the reverse lever. ‘Twenty-two stops were made between Philadel- 
phia and Pottsville, the speed being nearly twenty-six miles per 
hour ; the maximum grade on road 224ft. per mile; the average 
inclination of road 6°16't. per mile. The average weight of the 
train was upwards of eighty tons, We understand that on his recent 
visit to Portugal Mr. Nicholas Nunor procured some samples of an 
anthracite coal, which he anticipates may be successfully employed 
for the purposes of steam generation. It is at present used in the 
locality of the workings mixed with English coal in about equal 
quantities, and is considered to be well suited for smelting iron. 

Dispute iN tHE Carper Trape.—In May, 1863, an agitation 
commenced in the above trade for an advance of wages equal to 10 
per cent. upou the weaving of Scotch carpeting. Io the following 
July the Carpet Manufacturers’ Association held their annual meet- 
ing at Halifax, when a deputation from the workmen presented a 
memorial setting forth their requests, but, after discussing the ques- 
tion at great length, the meeting gave an adverse decision. The 
deputation went back to their respective districts, and apprised the 
workmen of the result. Special meetings of the trade were held, 
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} and resolutions passed urging on their central cummittee the neces- 


sity of using their influence with Mr. William Henderson, of 
Durham, president of the masters’ association, with a view of ob- 


| taining a special meeting of that body to recousider their decision. 


These remarks wee made by Colonel Yolland on the practice | 


adopted at the Egham station on the day of the accident, which was 
in no small degree atiributable to the adoption of that very 
“affirmative system” which Mr. Wrigley has so vehemently 
advocated. The Egham danger signals were exhibited tu every 
train, and the signals were disregarded. “ No engine driver under 
that system,” says Colonel Yolland, “as he approaches a station 
when the line is not perfectly clear, can tell whether the danger 
sigpals which he finds exhibited against him meen actual dang 
or that the previous train has not left; generally the signals are 
whistled off, and he proceeds after slightly slackening syeed, bur 
without stopping.” 

The Government officer recommends the adoption of the electric 
telegraph as a ready means for keeping av interval of space between 
following trains. Under this system the station in advance tele- 
graphs back that the line, up to that station, is clear for a train to 
travel up to it. But the electric telegraph itself is, at best, me 
an auxiliary; and it is even possible that the * affirmative signal "— 
which it is to a certain extent—of the electric telegraph may induce 
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a false security on the part of the driver, and lead to serious acci- | 


dents in the event of an incorrect telegram being sent along the 
line. It is very easy for a telegraph boy to make a mistake in a 
signal, and to send the message of “all clear” when the line 
is really obstructed. 
any man or boy—just as at the Wolverton station, ‘any years 
ago, the pointsman, whose duty it was merely to stand at the 
points outside the station as the passenger trains passed, instead 
of remaining passive, in a moment of sudden forgettulness, opened 
the points, and the mail train dashed at full speed into a coal 
sid‘ng! 

Mistakes may happen with the electric telegraph, as with every 
other instrumentality. Thus an accident happened on the Shrews- 


bury anf Hereford Railway a few weeks ago through the electric 
signal being misunderstood; and another took place on the South 





* British Association. 


Wales Railway some years since from the same cause. 


The fright- 


A moment’s carelessness may overtake | 


In compliance with a memorial to this effect, the president consented 
tu convene a special meeting of the masters in December, at Leeds, 
and when it took place the same deputation of workmen was once 
more in attendance. The result was that the masters admitted the 
workmen’s claims to be reasonable, and expressed their own readi- 
ness to comply on condition that the manufacturers of like goods in 
Scotland would give a corresponding advance to their workmen 
Within six months from February 1. The workmen in Scotland 
now began agitating for this advance, and a meeting of the Scottish 
manufacturers was held on the subject in February, at Glasgow, the 
issue being, as at the first similar meeting in England, a retusal tu 
accede to the wishes of their workmen. The agitation in Scotland 
still continued, and after ascertaining the opinion of the workmen 
of Scotlaud upon tl e question at issue, a united deputation of Eng- 
lish and Scotch workmen waited upon each of the Scotch masters, 
avd personally solicited their influence with Mr. Haugh Wilson, of 
Kilmarnock, chairman of the Scottish Masters’ Association, with a 
view of obtaining a special meeting of that body to reconsider the 
decision come to at Glasgow. A second meeting took place in July, 
in the same city, which was largely attended, and the English presi- 
dent, Mr. Henderson, was present by invitation. A deputation of 
Scotch and English workmen also attended. A long discussion took 
place on the question at issue, ending in a resolution which would 
virtually have given an advantage of 10 per cent. in the weaving of 
certain fabrics to the Scotch manufacturers over their Euglish 
brethren. ‘Vhis was at the time protested against, and a meeting of 
the English niasters was held a few days later at Leeds, when a de- 
putation of their workmen again attended. At this meeting the 
Kuglish masters decided to make these two propositious to the 
masters of Scotlaud:—First, a scale of wages giving to the workmen 
all they asked for, and establishing a difference of 5 per cent. in 
favour of the Ssotch over the English masters ; second, asomewhit 
lower scale of wages, establishing a similar difference of 5 per ce t. 
fhe Scotch masters at once accepted the first proposition, aud thus a 
complicated question was satistactorily arranged. The attendant 
difficulties may be estimated wheu i: is considered that the money 
iuterests of the Euglish and Scotch masters are opposed to each 
other, and that tie interests of the workmen of each country were 
opposed to those of their masters, All watters beiug now fully 
arranged to the entire satisfaction of all parties, the uew scale of 
wages came into operation on the Ist of Octuber. Such is the brief 
history of an agitation worked throughout on purely moral princi- 





| ples. While many other trades are suffering under the lash of their 


| and forethought. 


own follies, the carpet Weavers are reaping the reward of prudence 
Would it not be wise for other trades to follow 
the example this case presents, and Jet employers and workmen meet 
annually to settle their differences by reason and argument, instead 
of resorting to coercion and intimidation? Many years have now 
elapsed since the harmonious feeling betwixt the masters and work- 
men was disturbed, and now their rela:ions are strengthened by 
mutual confidence and respect.— Society of Arts Journal. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





EXPLOSIVE FORCE OF GUNPOWDER. 

Sir,—The recent catastrophe at Belvedere induces me to request 
that you will permit me to offer a suggestion to all those who are 
compelle! to keep large quantities of gunpowder in store, 

Gunpowder in large masses exerts an explosive force which, as I 
have frequently proved by experiment, increases in a higher ratio 
with any increase in the quantity of powder. 

A thousand barrels of gunpow:Jer piled in a mass, and confined 
within the smallest possible space, will exert upon ignition an 
explosive force of terrific magnitude; but if the same number of 
barrels were placed end on in single line, their explosive effect 
would be comparatively of trifling extent. My experiments tend 
to show that the explosive force of 1,000 barrels of gunpowder con- 
fined within as small a space as possible, as compared with that of 
a single barrel, is in the proportion nearly of 10,000 to 1. 

If gunpowder, therefore, were stored in long narrow buildings, 
with partitions or small spaces placed at intervals, which might 
serve, even though slightly, to disconnect one portion of the store 
with the other, and thus to oppose an obstacle to the rapidity of com- 
bustion of the powder, the effects produced by an explosion would 
be confined more to the locality where it might occur, and 
would not be nearly so destructive, even in the immediate 
vicinity. Lyyatt Tuomas. 

Oct. 11, 1864. 

THE IRON TRADE AND ITS STRIKES. 

Sm,—There are few people connected with the iron trade in this 
country whose attention is not directed, more or less, to the fluc- 
tuations in the Scotch pig iron market. 
it is also the most sensitive branch of the trade, and its variations 
are like barometric indexations, from which we may 
something of the future. It is affected by every intluence which 
comes ultimately, though less quickly, to tell on every other por- 
tion of the trade. 

The changes in foreign tariffs, the demand and supply of labour, 


— 


the caprices of the money market, the varied aspects of political | 


news, the progress of foreign commerce, and the various schemes of 
material enterprise throughout the world, each and all affect the 
daily prices recorded in the Scotch market. 

As it was about this time last year that a movement of 
considerable importance was begun, and as that movement has 
now pretty nearly run its course, it may be worth while glancing 
back upon it, and obtaining what guide we may for the future. 

Till last September the tirade had been generally depressed in 
every branch since the crisis of 1857. The first mdication of a 
change was shown by heavy purchases of Scotch pigs in August 
and September last year, and between the 15th August and 25th 
Septem ber the price advanced from 53s. 6d. to 59s. 3d. cash. We 
take the price up to the latter date, as it was on the 24th September 
that the ironmasters, at the (Quarterly Meeting, determined upcn 


making an advance of 20s. per ton, having previously advanced the | 


price 10s, per ton. This alteration had its specific origin in the 
agitation among the workmen; and when the advance in wages 
was agreed to be given, it was obvious that a rise in iron should 
take place. 

But the advance having once begun, the iron merchants, who 
had, for a long time, kept little or no stock, rushed into the market, 
and makers were all but overwhelmed with orders. In the mean- 
time the actual consumption of iron did pot increase, no new 
market had been opened, no new commercial use for iron had 
been discovered, no reduced tariff had come into operation ; on 
the contrary, the increase in price tended rather to diminish than 
increase the consumption. However, a high-priced passion had 
seized the iron community, and it followed its bent. The 
Staffordshire ironmasters advanced the price further 20s. per ton, 
on 30th December, making 450s, within five months; and at that 
date Scotch pigs had reached 69s. 6d. per ton, a sharp advance from 
53s. 6d. per ton in August. 

The speculation then reached its height. Since then, throughout 
the whole of this year the course of the trade may be described as 
gradual retrogression. Jars, rail=. and plates are only about 2is, 
higher than they were at the beginning of the revival of activity, 
and Scotch pig iron has just returned to 53s, 6d. per ton. 

The cause of this decline may be found in two directions. First, 
the advance was too great and sudden, considering the simple 
influences which caused it. It stimulated production to an exces- 
sive degree; works which had not been lit up since 1857 were put 
into operation, and new works, particularly in Yorkshire, were, and 
are being, erected with all the promptitude which the projectors 
could command. In the next place, high rates of discount suspended, 
and besides, the trade was unfavourably affected by some extrinsic 
circumstances. Lancashire consumes but little iron compared with 
what it did; the demand from America, owing to the advanced tariff 
and high exchange, has almost ceased, while at home the shipbuild- 
ing contracts are sensibly decreasing. 

_ The chief evil of the irou trade at present is the immense produc- 
tion of pig iron. The rolling mills have enjoyed by far the largest 
share of, prosperity during the year; the demand has fallen to the 
jinished iron makers, while the founders have never been overtasked 
and their prices did not advance proportionately. 

One of two things must happen if pig iron making is to be a good 
paying business ; some of the furnaces must be blown out or sufficient 
bar, plate, and rail mills must be put up to absorb the pig iron and 
catch some of the orders for finished iron which are falling into the 
hands of the iron trade of F 
developing rapidly and extensively the iron resources of these 
countries. No ove can visit Charleroi, Chatetineau, and Liege, with- 
out observin: that the ironmasters there are profiting by the errors 
made in this country, and that they are more anxious to develope 
the mauufacture of bars, plates, sheets, and rails, than to erect pig 
iron furnaces, 

In looking to the immediate future of the iron trade it must be 
considered that the various causes we have named have now reduced 
prices to a low point. Scotch pig iron at 53s. 6d. may be said to be 
within 20s. of cost price. ‘I'he monetary crisis is, we believe, 
subsiding, and commercial depression bas seen its worst for the 
present. It can hardly be expected that pig iron will fall more 
than Is. or 2s. below its present price (except owing to temporary 
speculative movements), while money is getting easier and the trade 
of the country improving. 

The most important cousideration in the iron trade for the past 
twelve mouths has been, and continues to be, the price of labour 
Miners, colliers, and puddlers, are, to a great extent, the dictators of 
the price. Notwithstanding the dearness of money lately, prices 
kept firm from this cause, and Scotch pig ivon has only succumbed 
during the last few days, while the greatest gloom prevailed. The 
tendeucy of labour is undoubtedly towards higher wages. If the 
masters insist upon keeping them low they are only postponing 
evil times for themselves, 
occupation of workmen in ironworks and collieries is not the most 
inviting, aud as education spreads the younger bands will assuredly 
look out for other employment. Labour mustalways, to a large extent, 
rule the price of the article it makes. In no trade is there such 
antagonism between the employers and the employed as in the coal 
aud iron trade. ‘lhe power of both from combination is enormous, 
and they can inflict great evil upon each other. We cannot help 
stating that the men are certainly not overpaid for the work they 
have todo. Huge foriunes have been made from iron and coal, 
where, without latour, nothing could have been made. ‘The masters 
naturally grudge a diminution of their profits, and we fear selfishness 
has much to do with this constantly recurring evil. It comes to 
this, that in good times, when the masters can afford to give higher 
wages, they will not concede without a strike immediate or inevitable, 
and when prices coma down the men are equally obdurate. The 
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Other trades are paying good wazes. ‘The | 





mischief which every body deplores might well be spared, but until! 
the enormous commercial interests of the country have a council, as 
well as its political interest, which will decide the question, we fear 
the evil must continue. The combinations of masters on the one 
hand, and men on the other, are evidently only tending to increase 
strikes, and making them more virulent. 

On the first of this month a modification of the French tariff came 
into uperation, from which great things may be expected, as the iron 
trade received so much benefit from the last reduction. Just now 
there are orders in the market for rails estimated at 70,000 tons. In 





it may be anticipated that the recently-acquired wealth of Egypt and 
India will partly flow back to this country in the shape of payment 
for bridges, gas aud water works, engines, and railway material. In 
America, should any cessation of the war take place, an enormous 
demand must be supplied, as the iron material of the country, both 
North and South, must be in a very impoverished condition. 
Taking this view of affairs, we cannot help arriving at the conclu- 
sion that the iron trade has a sound and healthy future, and that 
prices, though they may possibly give way to a small extent, 


yet they will not go seriously backward and that the tendency will | 


shortly again be towards improvement. Saw anv Tromson. 
Glasgow, Oct. 6, 1864. 

THE STEAM PLUUGHING TRIALS AT NEWCASTLE-ON-TYNE, 
Sim,—You did us the favour voluntarily to insert in your columns 


| our protest against the awards of the judges in the stea cultivat- 


ing classes, at the meeting of the Royal Agricultural Society of 
England, in July last; may we now beg you to kindly insert this 
letter in review of the report of the judges of steam cultivators, 
which has just appeared in the second part of the 2th volume of 
the Journal of the Society more than two months after the trials 
took place ? 

We competed with a pair of Savory’s patent steam cultivating 
engines, and, feeling very dissatisfied with the awards of the judges, 
we entered the protest referred to, and we, therefore, re-introduce 
the subject to the public notice in the present letter, as an explana- 
tion of the course we felt ourselves bound to follow after those 
trials, 

We entered for competition a pair of engines on Savory’s principle, 
of our own manufacture; but these engines not being completed in 
time for trial, we exhibited a pair of engines which were manufac- 
tured last year by Messrs. Savory, for Mr. Bowford, of Pitchill, 
near Evesham; on the 8th of July we informed the secretary 
to the Royal Agricultural Society of England, by letter, that 
the engines we had sent were not of our own manufacture, stating, 
at the same time, that if this circumstauce would disqualily 
the engines should they be found worthy of a prize, we were 
withdrawing from the competitive trials. We 
received no reply to our communication before leaving for New- 
castle, and on our arrival there we at once represented the case to 
the Society’s officials, by whom we were requested to proceed to 





trial. We mention this because we have been accused by one of the | 


leading agricultural journals of sailing under false colours! We 
protested against the awards of the judges, at Newcastle, as soon as 
they were published, because we considered that in making those 
awards, they “took no notice of the main points in which our en- 
gines and tackle are manifestly superior ;” a careful consideration of 
their report has confirmed us in this opinion. We were well aware 
that competing as we did with engines manufactured in the ordinary 
course of trade, and which had been through some six months 
severe work, in Mr. Bowford’s hands, we should not standin a 
good position with reference to the consumption of fuel, when com- 
pared with the performance of “ racing engines,” manufactured ex- 
pressly for competition. 

Our experience in steam cultivation has, however, shown us that 
“ consumption of fuel” is by no means the most important point to 
be considered by employers of steam cultivating machinery, aud we 
were rash enough to anticipate that some other elements would be 
taken into consideration by the judges in arriving at their final 
decision. We believe the question of “ wear and tear,” with re- 
ference to the means employed for hauling the implement, stands 
uppermost in the minds of those men who have had any lengthened 
practical experience with steam cultivating machinery, and we are 
convinced that the capability of performing a large amount of work 
in a given time will be con:idered a very important point before 
steam will be generally adopted in preference to horse Jatour in the 
cultivation of the soil. A careful perusal of the judges’ report will 
show that, in making their awards at Newcastle they were mainly 
guided by the consumption of fuel; thus reducing the whole trial 
to a simple test of the engines and boilers; no »ttempt was made to 
arrive at the comparative merits of the various systems brought 
under their notice in other more important points. 

With regard to the “ wear and tear” a paragraph attached to the 
tabular statement in page 397 of the Society’s journal speaks for 
itself :— 

“ The same figures were adopted for ‘ wear and tear,’ and interest, 
as iu the Worcester report, viz., 12} per cent. for ‘ wear and tear,’ 
and 5 per cent. for interest, divided over 200 days.” 

With the following competitors before them, viz. :—Ist, Fowler’s 
well-known system, with 14-horse power engine, and seli-moving 
anchor; 2nd, Fowler's double engine system, * the chief novelty of 
the show ;” 3rd, Savory’s engines, with two winding drums and 
seli-moving anchor, the first engine made on this principle. And, 
4th, Our double engines on Savory’s principle, introduced at the 
Worcester show ; the judges surely cannot wish it to be understood 
that no one had the advantage in this most important point. 

Did the simple rule of three, adopted at Worcester, apply to all 
equitably and justly ? If so, the matter might have been settled 
by simply taking the selling price at which each apparatus was 
entered in the Society’s catalogue, without going through the farce 
of a trial. 

Do the consulting engineers of the Society endorse this? We 
are under the impression that the judges did net feel competent, 
with the opportunities afforded them, of forming an opinion on 
the subject, and, consequently, they get out of the diflicuity by 
applying to “novelties” they had never before seen, “ the same 
figures as in the Worcester report.” Can anything be imagiued 
mors unjust to the competitors, or more likely to mislead the public ? 

With reference ‘to the capability of getting over a large amount 
of work, we are aware that to make good-looking work with the 
plough, it must uot travel beyond a certain speed. With the 
cultivator the case is different, and we see no reason why twenty to 
thirty acres of land may not be cultivated in a day with Savory’s 
engines. 

On reference to page 401 of the Society’s journal it will be seen 
that we were working at the rate of 17°77 acres per ten hours with 
two 12-horse power engines, the price of which was £1,028 10s. 
Fowler's two nomival 7-horse power engines, costing £1,034, 
worked at the rate of 13°08 acres in the same time; while Fowler's 
ordinary 14-horse power engines, with travelling anchor worked 
at the rate of 8°37 acres per day. Should this count for nothing? 
The judges think it ought, and, instead of giving us any credit tor 
this performance, they say,in a paragraph on page 402 of their 
journal, “ Notwithstanding the excessive pace, the consumption of 
tuel was enormous” (not so much, however, a8 with Fowler's single 
eugiue system), from which we gather that, with the excessive pace, 
they expected a reduced consumption! This is scarcely to be 
credited in these days of blockade runners and limited mail trains. 

We still adhere to our protest, and maintain that the judges at 
the Newcastle trials did not ascertain the relative merits of the 
competing systems of steam cultivation, as regards wear and tear ; 
that they did not give due consideration to the capability of per- 
forming a large amount of work in a given time ; nor to the facility 
for moving the tackle from place to place, and setting down to 
work; on which points we also contend that Savory’s patent 
engives, aS manufactured by us, are manifestly superior to any 
otbers. 

The judges’ ewards, as the reports clearly show, were based on 
the cousumption of fuel alone, tuus; aud on this point, as we have 











explained, we were at a manifest disadvantage, but have no fear as 
to what the result would have been, if we had been working under 
the same conditions as our competitors. 

The judges awarded usa “high commendation” for “ improve- 
ments in double engires,” which, under the circumstances well 
known to the Society’s officials, we were clearly not entitled to, the 
engines being Messrs. Savory’s own manufacture. This “ high 
commendation card” we returned to the Society with the best grace 
our feelings would allow, and notified our intention of finally with- 





‘ : ‘ | drawing from the competitive trials of the Royal Agricultural 
Russia there are large requirements of iron for railway purposes, and 


Society of England, under the conviction that the system, as at 
present carried out, is productive of no beuefit to the manufacturers 
or the employers of agricultural machinery. 

We tender you our best thanks for the opportunity thus afforded 
us of bringing our case before the public, and with this explanation 
we are quite satisfied to abide by their verdict in the matter at issue 
between us and the Royal Agricultural Society of Eaglaud. 

R. Gaxretr anv Son, 

Leiston Works, Suffolk, October 10, 1864. 


ON IMPROVEMENTS IN SCREW PROPELLERS.* 
By Mr. Georee Bett GAaLLoway. 


AL great results have small beginnings, and the origin of the 
screw propeller does not form an exception to that general rule. 
The form of screw propeller which 1 hold in my hand is usually 
called “ Smith's,” and was the one in general use, especially in the 
navy, up tothe year 1857. For some time previous my mind had 
been occupied in studying this form of screw propeller, more par- 
ticularly as to its action in water, as a means of propulsion. As 
the result of this study, 1 beg most respectfully and submissively 
to remark that this form of screw propeller is not a true form of 
screw; for a true screw is a spiral form, which will work intoa 
corresponding spiral form of thread, usually called, in factory 
language, a “nut;” whereas, in the case of this form, I submit it 
would not so work. Indeed, you could not work it even into or 
through an orifice you might make in a turnip for that purpose; 
and if we attempt it, as the result, instead of having a “screw” 
thread, we should only produce a ragged, jagged hole. Therefore, 
it follows that we cannot, with propriety, or at least correctness, 
call :this form a true “screw propeller.” I may therefore, I pre- 
sume, be allowed to add, its action in water is more indicative of the 
name of a “ flip-flop,” or, atslow engiue speed, a “ splish-splash.” I 
now beg leave to submit for your consideration what may be termed 
an improved form. You perceive this * model form” I now hold 
in my hand represents a true screw. It shows the form of a screw, 
or, if you please, part of the Archimedean screw, having a centre 
section cut out to allow free action between the blades for its pro- 
pulsive effect. Now, this other form, é.e., Smith’s form, or, if you 
please, we will call it the Admiralty form at pr sent. h two blades 
upon thie same “boss.” The blades are broadest at the extremity, 
and narrowest at the “boss ;” you, therefore, necessarily obtain 
this result, the part of the blade up to this mark, which you will 
perceive is nearly in a line with the “ boss,” does not effectively 
propel, especially at quick engine speed, and it may have, in some 
cases, the tendency to displace or carry round with it a body of 
water, which may—and I really think it does in such cases to some 
extent—counteract the propelling power or speed which has been 
obtained from the angle of the propeller, commencing at this part 
(as marked) to the extremity of the blades which, in my opinion, and 
I submissively beg to state, is the sum of the effective propellin 
power which is obtained through, by, or from the use of these forms o 
propeller, and did time permit there are other results of an injurious 
tendency connected with such a* form” which could be by com- 
parison shown; suffice it to say at present that I am of opinion that 
the chief cause of the vibration, jarring, unpleasant, and injurious 
action, as well as the imperfect steering connected with “screw 
steamers,” but especially in our “ships of war,” may be traced to, as 
in many cases they must and do arise from the action or working of 
bad “screw propellers.” In proof of these statements, will you 
kindly allow me to refer to the fact that since 1857, in which year I 
showed these, my “forms of propellers,” to Thomas Lloyd, Esq., 
chief engineer to her Majesty’s navy, nearly, if not all, the screw 
propellers in her Majesty's navy have been cut or altered to a form 
resembling my plan, as at that time shown to Mr, Lloyd, which 
was the cutting of the leading edge of the ordinary Admiralty 
screw propeller, by which it was found in her Majesty's frigate of 
war, the Doris, as I had previously stated it would be, that 
the propeller, by such alteration of the blade, would “econo- 
mise power,” “increase speed,” and also reduce, if not prevent, 
vibration. Upon the occasion of our interview, Mr. Lloyd then 
complimented me by saying that I appeared to be ‘theoretically 
correct,” to which I at the time —- thanking him for his 
candid opinion, said, I beg to add, for his consideration, that if I 





| was theoretically right, I could not by possibility be ee ey 
| wrong. 


And now permit me to invite your attention to what 
denominate an “improved screw propeller.” These are my forms 
to show what I term the correct application of “ screws for the 
propulsion of vessels.” I beg thus to premise, by stating the pecu- 
liarity and advantage of my improved “ propeller,” which I have 
denominated “ fish fin,” consists more particularly in being broadest 
at the * boss,” which boss, instead of being of great thickness, and 
thereby resisting the vessel’s progress, may be made much thinner, 
as it is only intended to have one blade upon each * boss,” and to 
affix each blade and “ boss” before the other, as you perceive by 
this model. The propeller shaft may also be reduced to the thick- 
ness of the “ bosses,” and by this plan a single “ boss,” or 
the two “ bosses,” will offer no resistance, or produce any 
displacement of water whatever, but allow the engines 
their full effective power by these, my forms, of propellers 
in propelling vessels. In proof of these statements, be 
so kind as to observe what must be the action and result 
of this my “ propeller.” You will perceive it will cut through the 
water, the angle of the blades gives the propulsive effects, there is 
and must be less waste of power. There can be no such churning 
and lifting and forcing dowawards the water, in which “ propellers 
have to work, as must be the case with this other form, with two 
blades opposite each other, upon a thick “boss ;” but instead thereof, 
you will obtain corresponding propulsive results in the proportion 
to the power applied, for you perceive all parts of these blades pro- 
portionately propel, while the greatest propulsive effect is obtained 
from this part of the propellers nearest the “ boss,” and in a more 
direct line with the shaft, which, in the application of motive power, 
through all mechanical arrangements, is decidedly the best, and b: 
far the most economical and effective plau of applying it. 1 shall 
have much pleasure in answering any written communication upon 
this or any other of my inventions, or endeavour to supply any 
mechanical arrangements parties may require by endeavouring to 
iuvent it. I will dispose of any parts of my inventions as at present 
completed.. 


InpustRIAL Exarsirion 1n THE CoacumMakine TrapE.—A meting 
of the employers and workmen in the above trade was recently hel 
at the Carriage Baziar, Baker-street, to consider the propriety of 
establishing an annual industrial exhibition, The meeting was 
presided over by G. N. Hooper, Esq., who stated the great pleasure 
he felt in meeting so many skilled artisans willing to support the 
proposal, and he was quite sure that an exhibition, open to all 
branches connected with carriage building, would prove very 
attractive, not only to members of the trade, but the general public, 
who were at present quite ignorant of the method upon which 
carriages were constructed. Lesolutions, approving the object of 
the meeting, and also soliciting the co-operation of the Society of 
Arts and the Worshipful Company of Coach and Coach Haruess- 
makers, weré moved by J. F. Woodall, Esq., G. Thrupp, Esq., and 
J. Robinson, Esq., and carricd unanimously. A committee 
since been formea. 
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Tuis is oné of Mr. Bessemer’s inventions, and it relates to the 
manufacture of malleable iron and steel projectiles, and consists, 
first, in improvements on the mode of consolidating and perfecting 
the form and surface of cast spherical shots, for which a patent was 
granted to Mr. Bessemer under the title of “Improvements in 
Ordnance and Projectiles,” bearing date 26th Jan., 1861, and 
numbered 216. 

The present improvements consists, firstly, in forming the grooves 
around the rolls (employed in rolling spherical shot) with an equal 
amouut of indentation on both sides of the groove in lieu of making 
one side of each of the grooves in the pair of rolls rise up as a sort 
of flange, as described in the former patent. This alteration in the 
form of the grooves will be understood by reference to the engraving 
annexed, where Fig. 1 represents the rojl in elevation, with a 
semicircular groove a formed therein, the parts b, 6, rising on each 
side to the same height. 

‘The improvements consist also in placing the axis of one of the 
rolls a little out of the plane in which the other moves, so that a 
change in the axial motion of the projectile may be caused thereby 
during the operation of rolling. The relative position of the rolls 
will be better understood by reference to Fig. 2, where the lower 
roll c has its axis placed horizontally, while the upper roll d has its 
axis somewhat inclined to ihe horizon, whereby the spherical shot 
under operation tends constantly to change the position of its axis, 
and thus to bring all parts of its surface in turn under the action of 
the rolls, the projectile being kept in place by one or by a pair of 
guide rolls grooved or otherwise, and capable both of adjustment 
and removal, so as to take in and discharge the shots when required. 
The roll frame, not shown in the engravings, will be provided with 
movable brasses and adjusting screws made in the usual manner, 
excepting that the upper part of the frame will be so inclined as to 
suit the inclined position of the axis of tue upper roll; spur gearing 
may be used to drive the rolls in the usual manner. ‘The position 
of the guide rolls will be understood by reference to Fig 3, where 
cand d represent the lower and upper pressing rolls, and e and / 
the guide rolls, by means of which the spherical shot zis kept in 
place while being rolled. 

The invention consists also in the employment of two pairs of 
grooved rolls, so placed that the axcs of one pair are horizontal and 
the axes of the other pair are vertical, the hollow space between the 
four rolls containing the projectile under treatment. It will be 
understood that in the apparatus before described each one of the 
pairs of rolls turn in the same direction (as indicated by arrows), 
aud not in opposite ones, as is the case in ordinary rolling mills. 
The rolls are to be mounted in strong iron frames, provided with 
brasses for the axes to revolve in, and with suitable screws and boxes 
for tightening up the rolls when required, and for removing them 
so far apart as to admit and discharge the projectiles from between 
them ; the rolls are to be put in motion by a gearing in a manner 
well understood. ‘This arrangement of four pressing rolls will be 
better understood by reference to Fig. 4, where they are represented 
in the position they occupy when rolling a spherical projectile, the 
whole of the framing and adjusting screws being omitted in order 
to render the figure more clear. g is the upper and / the lower 
pressing rolls, which have curved grooves made in them; the axes 
of these rolls are horizontal, and are supported in brasses fitted to 
the side frames or “housings” in the usual manner, the upper roll 
being pressed down or raised by means of adjusting screws in the 
usual manner. Motion may be communicated by spur gearing, each 
roll being coupled or connected to a spur pinion, a thirc or inter- 
mediate pinion being employed so as to cause the rolls g and h to 
revolve in the same direction as indicated by arrows. The roll 
frame is also mado to support two other rolls i and j, having similar 
yrooves made around them; the axes of these rolls are vertical, and 
turn in suitable brasses at each end, the lower end of the axes of 
these rolls carry the spur pinions & and /, and gear into an inter ve- 
diate pinion m, by means of which the rolls i and j cach receive 
motion in the same direction, ‘The distance apart of these rolls is 
regulated by screws in a similar manner to that ordinarily practised 
in rolling mills, as is well understood 

Secondly, the invention relates to the manufacture of projectiles 
of malleable iron and steel by rolling, in suitably grooved tables or 
rolls, masses of metal that have been previously forged, pressed, or 
rolled into plain solid cylinders or into other convenient shapes, and 
then cut into pieces of the weight required to form a projectile, due 
allowance having been made for the loss by oxidation during the 
agen For this purpose a steel or malleable iron ingot is cast, 

preference of a size large enough to make several projectiles. 

r. Bessemer first hammers or squeezes the ingot by hydraulic 
pressure so as to consolidate the mass, and he then makes it into 
a plain solid cylinder in swages or between flat faces, actuated by a 
steam hammer or hydraulic press; or he rollsit into a plain round bolt 
inan ordinary rolling mill. He next proceeds to divideit with a saw or 
cutter into lengths, each containing the proper weight of metal for a 
projectile, giving, by preference, a little weight in excess, so as to 
accurately adjust it by cutting off small portions. The cylindrical 


masses are then well heated and stamped in dies either under the 
hammer or in a hydraulic press; any “burr” or “fin” formed 
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between the dies may be cut off by forcing the projectile through an | 


opening in a steel die in; a suitable press ; but he prefers to round 
off the angle of the dies in which the masses are shaped, so that no 
“fin” is produced, and the projectile may be turned in several 
positions in the die so as to equalise the form, the dies moving down 
to a stop so adjusted as to prevent the press from closing the dies 
beyond such a limit as will insure the required configuration of the 
projectile. 

The mode by which the cylindrical pieces of steel are prepared 
for rolling into spherical projectiles is represented at Fig. 5. x is 
the upper die or swage, and o the lower one, both shown in section, 
and p represents the cylindrical piece of metal to be shaped ; a similar 
“— is also shown at Fig. 6; the action of the dies will commence 

y giving it the form shown in Fig. 7, and by continuing the 
pressure or the blows of the haminer it will assume the somewhat 
spherical form represented in Fig. 8, after which its further perfec- 
tion of form, and a thorough compression of the metal, is to be effected 
by rolling; and hero the inventor prefers to commence the rolling of 
the projectile about the ordinary temperature at which cast steel is 
usually worked, reference being had to the degree of hardness or 
carburation of the metal, and to continue the rolling until the metal 
is considerably lowered in temperature, or he leaves off rolling the 
projectile when it has been sufficiently perfected in form, and re- 
commences to roll them when they have become nearly or quite 
cold, so as to condense the metal and harden them for the finishing 
of the rolling operation. The rolls should be made of chilled iron 
or steel, which will retain its true figure better than gray cast iron, 
and will give the projectile a smoother and more perfect sur- 
face. The projectiles, if spherical, may be perfected by rolling 
in an apparatus constructed in the manner described in the patent 
before referred to, or by the improvements in that apparatus hereia 
firstly described ; or in lieu thereof the perfecting of the shape and 
surface of spherical shots (whether cast into an approximate form 
or made in dies or swages by the means herein secon’ly described) 
may be effected by rolling them between two gruoved tables or rolls 
moving on vertical axes, one of the tables being inverted over the 
other, so that the semi-circular annular channels formed on them 
may coincide, the tables being pressed together by a screw, or pre- 
ferably by hydraulic pressure acting endwise on the end of the axis 
of the lower table, the upper table being fixed or made to revolve 
in an opposite direction to the lower one. The annular grooves 
may be so placed as to intersect each other at any desired angle ; 
or they may be concentric, as before described, in which case three 
or more projectiles may be rolled at one time in them, blank pieces, 
or cold shot of a smaller diameter, being placed between them. In 
and then to put on the pressure by a plunger actuated by a screw, 
applying hydraulic pressure to the axis of the table, it is preferred to 
etlect the principal movement of the table by means of an accumulator, 
whereby the apparatus may be most conveniently regulated, a suit- 
able stop being arranged to prevent the approach of the tables too 
near to each other, motion to one or both of the tables being trans- 
witted by spur gearing in a manner well understood. 

The form of apparatus used in carrying out this part of the inven- 
tion is represented in vertical section at Fig 9, and in elevation at 
Fig. 10. A is the main frame of the apparatus, which is cast with 
a cylindrical projection A', which is let into the floor of the building 
and forms the hydraulic cylinder employed in bringing the rolls or 
tables together; into this cylinder is fitted the hollow ram B; the 
lower part of the ram has fitted therein a brass or steel bush C, in 
which the vertical shaft D revolves, a cross bar A? being formed in 
the frame A, and provided with a plummer block or bearing A® in 
the centre of it, through which the shaft D passes ; the upper end of 
the shaft D has firmly fitted on to it a table or roll B, in which an 
annular channel F is truly turned ; a similar table or roll G is also 
provided, and is bolted to the upper part of the framing A in such a 
position as to coincide with the table or roll beneath it. if we sup- 
pose that water is allowed to escape from beneath the ram B, the 
table E and the shaft on which it revolves will move downward ; one 
or more masses of malleable iron or stesl, either cast, hammered, or 
pressed into a form approximating to that of a true sphere, are placed 
in the annular groove F' in a red hot state, water under pressure 
from an accumulator is then admitted beneath the ram b, which 
will lift the shaft D and table E upward, until the masses of 
metal to be operated upon are forced in close contact with the 
upper table or roll G. Rotary motion is communicated to the 
shaft D by means of the spur wheel H, which gears with a 
similar wheel actuated by any powerful first mover, the spur w heel 
being of such breadth in the cog as to admit the spur wheel H 
rising and falling without coming vut of gear ; this rotatory motion 
of the table will cause the imperfectly-formed projectiles to revolve, 
but as their motion is necessarily confined to the annular channel it 
will be found that they have atendency to change their axes of rotation 
and thus are subjected to pressure in every direction. In order the 
more readily to regulate the pressure and apply the same gradually 
or at intervals, a water-forcing apparatus in connection with the 
hydraulic ram B is employed, whereby the quantity of water in- 
jected beneath it may be under perfect control. This apparatus is 
shownin elevationjat Fig. 11, whereJ representsa cast iron frame, the 
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lower part J! of which is formed into asmall hydraulic pump cylinder, 
having a plunger K fitted to it, and packed witha leather in the usual 
way. The plunger is hollow, aud has a powerful screw L fitted 
into it, which also passes through the upper part of the frame J, 
where itis provided with a star wheel, by means of which the screw is 
turned and water is propelled after the manner of ordinary plunger 
pumps ; but by means of the screw arrangement the forcing of the 
water is rendered capable of easy regulation. The distance apart of 
the annular channels F, in which the slots revolve, is regulated also 
by a stop or piece D*, formed on the end of the shaft D, which 
comes in contact with the central part of the upper table G, and 
prevents the projectile from being made too small. Duriag the 
rolling process oue or more jets of air or steam and water are made 
to play iuto the annular channel F, either through aperiures in the 
upper table or from jet pipes placed around the periphery, the action 
of the water jet as-isting in detaching the scale of oxide formed on 
the surface of the projectile, and the jets of air or steam blowing 

them out of the channel, so that a good clear face may be given to 
the metal. As soon as the projectile has been thoroughly com- 
pressed and is reduced to the exact size required, the water may be 
discharged from beneath the ram B, when the table will sink 
down into the position necessary for the removal of the shots and 
the putting in of other pieces to be similarly treated. About three 
minutes rolling will be required when three projectiles are rolied at 
one time. The inner and outer edge of the annular channels F, may 
rise to the same height, or they may be higher on one side than the 
other, in order to give a further tendency in the projectile to 
change its axis of rotation during the rolling process, as shown in 

Fig. 12, which is a section taken through a pair of tables, having 
the inner and outer edges of ti:e grooves of different heights. A 
similar effect is produced by cutting away a portion of the inner 
surface of the annular channel at one or wore parts of its cireum- 
ference ; the unequal amount of friction on the p rojectile when pass 
ing over these parts effects a change in its ax‘al motion, When 
elongated projectiles are to be made they may also be pressed in 
dies by hydraulic pressure, or hammered in divs and afterwards 
perfected by rolling between suitably grooved rollers, the axis of 
each being in the same plane. A similar arrangement of the rolls may 
be employed to divide or nearly divide the plain round bolt into 
several spherical or elongated projectiles, the raised ribs on the 

rolls indenting it aud giving shape to the projectiles, and rendering 
it easy to break or cut the bolt into pieces of the right size and 

approximating to the shape required, other deeper grooves being 

employed to perfect the elongated projectiles. 

Fig. 14 is a vertical cross section through the centre of a set of 
three rolls in the position which they occupy iu the roll frame; 
Fig. 13 is a longitudinal section taken on the line A, B, of Tig. 14, 
showing two of the rolls. Motion may be communicated tou them 
by spur pinions keyed on to the ends of the rolls or by couplings 
connected to a set of pinions working in a separate frame; but in 
either case a central driving pinion is employed in order to give 
motion to each roll in the right direction, as indicated by arrows in 
Fig. 14, where oue end of a projectile occupying the space between 
the rolls is shown at N. A similar arrangement of rolls for form- 
ing spherical shots is represented at Fig. 15, which is a longitudinal 
section taken on the line C, D, of Fig. 16, where the onds of the 
rolls are shown in elevation ; the end of the cylinder of metal under 
operation is also shown at P. 

Mr. Bessemer’s invention relates, thirdly, to the manufacture of 
hollow steel projectiles, both spherical and elongated, the hollow 
being formed thercin either for the purpose of holding a charge of 
some kind, or for the purpose of lightening the projectile in order to 
obtain an increase in its initial velocity. In some cases he takes a 
circular plate of steel, and by means of a hydraulic press forces the 
same through a bell-mouthed die so as to form a deepcup. The 
mode of doing this will be better understocd by reference to Figs. 
17, 18, and 19, where Q. represents the die in section, R the dise of 
metal, and S the punch by which it is forced through the die. In 
Fig. 17 the disc is about to be operated upon, in Fig. 18 it is shown 
in section partly forced up, and in Fig. 19 the piece is neazly forced 
out of the dies; or in lieu of this mode of proceeding a round bolt is 
cut into suitable lengths. ‘Ihe short solid cylinders thus formed 
are put into a die, and there is then forced down into it a punch of 
the form necessary to give the required hollow to the piece of steel 
or malleable iron ; such pieces may be then sawn hot or cold, or cut 
in a lathe to the right length, and two such hollow pieces may be 
welded by a blow or by pressure in suitable dies, as shown at Fig. 20, 
or the hellow shot or shell may have sufficient depth to form it of 
one piece of metal, the open end of the stamped piece having wedge- 
shaped pieces cut or sawn out of it, so that the end so cut may be 
closed in suitable dies and welded securely together, as shown at 
Figs. 21 and 22 of the annexed engraving. 








Faure ov A Rattway Brivae.—A few days ago one of the new 
iron bridges which carries the Whitby deviation railway across the 
Ellerbeck, in Gothland, broke under the weight of a passing engine. 
The engine fell through, but the men escaped. 
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TO CORRESPONDENTS. 

Notice.—A SprecitaL Epition of THE ENGINEER ¢s 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


*," Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

W. L. W.—Received, and shall have our attention. 

C. T. (Tenby).— We do not remember; please repeat the question. 

G. P. (Liverpool).— We shall be glad to have drawing and description. 

H. S.—Jf the boiler be properly made it will be safe to work it up to 80 tb. 

F. 8. A.—Mr. F. W. Haddon is the secretary, and the offices are at 12, St. 
James’s-square. 

J. 8. (Dublin).—Zet us have the particulars, and if you can do what you say, 
propel *‘a steamer with H.M.'s mails at a speed of 100 miles an hour” we 
will — inform the Government and the public through our columns, as 

request, 

Constant READER. — Consult Messrs. Tylor, of Warwick-lane, or Messrs. 
Clinton and Owen, of Whitefriars, or Messrs. Lambert, in the New Cut, 
any one of whom will afford you all the information, and supply you with the 
machinery you ask for. 

G. R. M.— We see no advantage in your form of paddle. Ifyou diminish the 
pressure of backwater you also lessen the propelling power ; and all the 


advantages supposed to be obtainable from the air-tight cylinders must, if 


obtainable at all, be gained at the expense of engine power. 

M. P. B.—You are practically nearer the truth than the “ London Author,” 
The time required for such a job will, of course, vary with the skill and will 
of the turner, with the facilities at hand for fixing the work, dc., with the 
quality of the metal, the amount to be taken out, and also whether you 
would take one or twocuts. Under very favourable conditions, we should 
say that the barrel might be bored out in about 110 hours after starting, 
taking a single cut of about vs and reckoning the speed of the cut at about 
12ft. per minute. An average locomotive cylinder can be bored out, with irst- 
class tackle, in from twenty to twenty-four hours, taking two cuts. 

PEAT PRESSING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Would you oblige the Corporation of Halifax by informing me of 
the name of the maker of the best hine for pressing peat for fuel or 
other purposes, and where such machine can be seen in operation. 

Town Hall, Halifax, October 6th, 1864. J. E. Norris, Town Clerk, 





GLAZE ON TRACING CLOTH. 
(To the Editor of The Engineer.) 

§1r,—Could any of your readers kindly tell me how to prevent the glaze 
from washing off tracing cloth ? “ 

I continually find that a wash of colour destroys the glaze of the tracing 
cloth. I have tried grinding the colours in gum-water, but without 
success, E. W. 

llth October, 1864. 





IRRIGATION IN ITALY. 
(To the Editor of The Engineer.) 

S1r,—I shall feel much obliged if any of your readers will inform me, 
through the medium of your valuable journal, what has been the average 
cost per acre to irrigate land in Pieumont, Lombardy, and India; and 
what is the average return on money thus invested and the increase of 
produce due to irrigation. A. K. C. 

London, October 10th, 1804. 

UNITS OF MEASURE. 
(To the Editor of The Engineer.) 

Sir,—I think you somewhat mistake the purport of my paper “ On units 
of measure” when you describe it as containing ‘* objections against the 
metric system.” I have raised no objection against the metric system, 
considered in itself; the whole of my arguments are directed simply to 
prove that the metric units of measure do not sess advantages sufficient 
to balance the inconvenience which would arise from the abandonment of 
our present units, and especially of the inch, in their favour. 

W. J. Macquorn RANKINE. 





UTILISATION OF SEWAGE. 
(To the Editor of The Engineer.) 

Sir,—In reply to you request, I shall be happy, at some future time, to 
give you the particulars of the system adopted at Croydon for the utilisation 
of sewage. I may here say that the results of my experience would not 
allow me to fall in with the views you advocate for the utilisation of focal 
matters. With regard to Mr. Horniman’s premises, I believe he holds 
them upon a lease of 9,999 years, granted by the Brighton Railway Company, 
and the railway company purchased the land from the Ecclesiastical Com- 
missioners, not so much as a sod ever having belonged to the town of 
Croydon. BaLpWiN LATUAM. 

Engineer and Surveyor's Office, Town Hall, 

18th October, 1864. 

We thank our correspondent for his information. We should have been very 
glad could My. Horniman have found a place as much to his taste further 
down the line, and that the land had been retained for a playground for the 
people. Wecould scarcely expect Mr. Latham’s acquiescence in our broad 
suggestions for the utilisation of fecal matter, but we shail be happy to receive 
his own ideas on the subject, and to treat them with the consideration which, 
doubtless, they will merit. —Eb. E. 





PATENT LAWS, 
(To the Editor of The Engineer.) 

Sir.—To-day’s ENGingeR reports the following resolution of the Associa- 
tion for the Promotion of Social Science (Economy and Trade Department) : 
~—“* That it be recommended to the council to appoint a committee to con- 
sider what alterations may be made in the Patent Laws, or in the mode of 
remunerating meritorious inventors, so as to promote the advancement of 
practical science, and the relief of manufactures and trades from inequalities 
and hardships alleged to arise from the present system in cases of competi- 
tion with manufactures carried on in other countries.” 

If any of your readers have any instance confirmatory of the alleged 
inequalities and hardships, and will obligingly send a notice of the case to 
Mr. Perkins, 34, Moorfields, Liverpool, it will be submitted to the committee, 
and with all the greater pleasure if accompanied with a suggestion of some 
means whereby the evils complained of may be removed or mitigated. 

October 7, 1864. R. A. MacriR. 
We cheerfully give place to Mr. Macfie's note, for though, of course, we 

entirely differ from him in his views of, and objections to, the patent 

system, we are quite willing that he should be afforded every opportunity to 
discover and to suggest the remedy for any defect which may be sound really 

to exist.—Eb. E. 





EFFECT OF EARTH'S ROTATION ON FLY-WHEELS. 
(To the Editor of The Engineer). 

S1x,—Would you allow me to inquire from your readers, whether such of 
them as are acquainted with rolling mills or places where similar machines 
ure used, have observed the bearings of heavy fly-wheels to wear unevenly ? 
From the tendency of any body rotating rapidly to continue in the same 
plane of rotation, it seems that the continual change of the plane of rota- 
tion of a fly-wheel caused by the daily revolution of the earth ought to 
cause an uneven pressure on the bearings of the fly-wheel. For instance, in 
the case of a fly-wheel rotating in a plane in direction north and south, the 
pressure ought to be felt most on the bearings in the direction of north- 
west and south-east ; that is to say, to a person standing behind the wheel 
and looking north, the part of the bearings furthest from him on the left 
ant and nearest to him ou the right. Have any of your readers — 

Ms -o. DS 

Stoke-upon-Trent. 

We publish our correspondent’s note as he wishes, but any inequality in the 
wear would he more likely to be attributed to an inequality in the wheel, 
than to the effect of the earth's rotation. —Eb. 
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THE SAFE KEEPING OF GUNPOWDER. 

HuMAN laws are the result of facts; they come after 
the facts just as Divine laws came before the facts. And 
they are facts of an unpleasant kind that develope the 
human patchwork bit by bit. Predict a catastrophe on a 
—_ scale from deductions founded on reason, the law- 
makers will scoff at a matter without a precedent, but 
only make the catastrophe a practical fact, and they will 
immediately set to work to devise a remedy. 

Almost every ill that flesh is heir to, in the form of loss of 
property, is provided for by insurance, provided it be of 
frequent occurrence and well distributed. We insure 
against fire, wreck, storms, lightning, murrain, accidental 
death ; and guarantee against loss from theft, breakage of 

late glass, and explosions from gas; but we have not yet 

gun to insure against the explosion of gunpowder, 
though petroleum, turpentine, and such substances are well 
known in the books of insurance offices. 
bably is that there are but few persons who make gun- 
powder in large quantities. ‘There are many chemical 
substances, involving more risk of explosion than gun- 
powder, but they are in small quantities, and till modern 
times gunpowder was manufactured and stored, away from 
towns. But the wildernesses have been covered, and the 
towns have grown round the powder factories. Time was 
that gunpowder was acommodity used only for war purposes, 
but it has now entered into the arts of peace so largely 
that it must of necessity be stored in and around towns. 


Care and caution belong to individuals, but they are not | 


the attributes of the many, and miners will sit down on 
an open powder cask, with a lighted candle beside it, to 
eat their dinners. Habit loses sight of risk. We remember 
an officer in foreign service, in a wild country, who was in- 
duced by double pay, to take charge of the Government 
powder manufactory. He tried it for two months, and 
then gave it up; for no ‘threat, or process of punishment, 
could restrain the workmen from smoking cigars, with 
powder lying about in all stages. He saved himself by a 
day, for works and workmen blew up into the air the day 
after he left them. 

The manufacture of powder can be managed, so as to 
confine the risk to the workmen, in a wilderness, and so 
might be the storage. But for the purposes of commerce 
there must be magazines at towns and shipping ports, 
and in vessels and fortresses. Have we then done all that 
we can to diminish risk under these conditions? One 
thing is clear, the risk of danger is in exact proportion to 
the quantity exposed to explosion at one time. ‘The fifty 
tons exploded at Erith almost simultaneously might have 
been exploded in a thousand hundredweights, one 
after the other, without more damage than from the 
large guns tried at Woolwich or Shoeburyness. If, there- 
fore, the powder could be kept in separate parcels, the 
explosion might be kept within moderate bounds. It is 
very rarely that we hear of the powder magazine of a war- 
ship being exploded, even in action, and there should be 
less risk with a magazine ashore if the same precautions 
were taken. 

The probable cause of the Erith explosion was that 
there was fire in the barges. Uneducated men cannot 
realise risk. ‘The sensation of cold on a raw, foggy morn- 
ing on the river, after being up all night, is a condition 
of great misery, which may be lessened by hot coffee or a 
pipe, and the temptation is strong. The storage of the 
powder in the barge—some ten tons—was in the hold 
covered by the hatches and tarpaulins, and separated from 
the cabin by a wooden partition, said to be covered with 
sheet lead. It would have been possible to have stored 
a large number of barrels, confining them in separate 


cell-like cartridges, surrounding each cell with a wall of 


water of sufficient thickness, the water rising from 2ft. to 
3ft. above the level of the powder, and each powder cell 
being covered in with a separate hatch with a water joint. 
In this mode, it would be possible to fire a cask without 
communication to the others. This would be a more ex- 
pensive barge to build, and it would involve more trouble 
and cost in transit, each cell being loaded and covered in 
before bringing in or taking out a second barrel. But it 
would be a safe process, for there would be only one barrel 
exposed to risk at a time. In such a barge the men might 
be allowed a fire in their cabin ; for personal discomfort is 
always an element in want of caution. ‘The powder would 
be all practically overboard, water-clad, water surrounded. 
In warships, if risk of fire occurs, the remedy is to drown 
the magazine. In the proposed barge the magazine would 
always be drowned without contact, as in a diving bell. 
On shore there would be no difficulty in constructing a 
magazine of this kind. It would simply be a large tank, 
in which would be ranged at a sufficient distance apart, 
and at a sufficient depth, a number of wooden cylinders, 
lead lined, each with a close cover and water joint. But 
would the powder keep dry under such conditions? That 
would be a question of the construction of the barrels 
resolving itselt into expense. Perhaps it may be objected 
to that it would not pay. It certainly would pay the 
public to get rid of risk, and if it would not pay the manu- 
facturer, he must be content to build him “a lodge in some 
vast wilderness.” But he should not be allowed to carry 
gunpowder along public py ap either by land or 
by water, without doing all in his power to prevent ex- 
plosions ; or, if not preventing them altogether, at least of 
rendering them harmless. It is said that the manufacturers 
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The reason pro- | 
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have left nothing undone to diminish risk. We answer 
that they have not tried water isolation and small quantities; 
and it is probable that tires of vulcanised india-rubber 
to the wheels running on wooden rails would be better 
er, and wheels running in timber grooves, 
with water trickling down them, would probably be better 
than edge rails. It would be an easy thing to try the whole 
experiment on a small scale for verification by exploding 
water-clad charges one after the other. 

In this mode the thickness of water-wall necessary to 
roduce the effect could be ascertained, and it would also 
e worth while to ascertain whether salt water, or water 

mixed with chemical ingredients, would be the most 
effective. It would be necessary to occupy a large space 
with such a magazine, as well as to incur considerable cost ; 
but the safety of the public is paramount to all such con- 
siderations. 

Indisputable evidence in the handwriting of the poor 
fellow Rayner, in the form of a letter, was wafted away by 
the explosion at the instant of his death, and was produced 
at the coroner’s inquest. ‘That letter, addressed to his 
superiors, complained of the badness of the casks supplied 
to him—to hold gunpowder. It almost reads like a protest 
from the grave against the deaths of himself and his com- 
panions, 

The Coroner—I will now read the letter. This is a letter 
which was found between two and three miles away from this 
spot, but it fell with other papers, was picked up by a gentle- 
man in authority, and sent to me. This letter appears to me 
to bear on the question to be considered at this moment. It is 
a letter signed Geo. Rayner, for J. Hall and Suns, and directed 
to Mr. Monk :—* Sir,—For some time past I have witnessed 
the leakage of casks to a very great degree. In fact, it amounts 
to this—the majority of the quarters in particular are not fit to 
put ew iv, not only with the f. f. f., but the c. f. o. and 
B.C. In fact, the hoops are falling off the casks as they are 
being handled, and the heads fallin. I have not complained to 
any one else, but if this growing evil is not remedied, I must 
of necessity do so to some one else. 1t appears the wood is not 
properly seasoned, so the workmanship must be very inferior. 
I hope you will do something to alter this, as we must get 
them within reasonable bounds. I can drive the hoops so as to 
get another on in many cases. Your attention will oblige, 
yours truly.—Geo. Rayner.” I think it is shown this is in 
Mr. Rayner’s handwriting, but when written it is impossible to 
know, for it is not dated. 

There cannot be a doubt that the rales of caution were 
stereotyped, and that the practice was not in conformity 
with the rules. It had degenerated into a mere matter of 
commerce and red tape. Inefficient, leaky casks, subject 
to burst, were, it seems the rule, and no doubt such casks 
were one aiding cause in the explosion of the vessel at 
Liverpool. 

If the powder were to be stored as we propose in a cel- 
lular cistern with a moist atmosphere above, and a water 
bath around, it would not be possible to use barrels that were 
not hermetically sealed and nearly absolute safety would 
become a result of commercial necessity. Leaky casks 
would ensure the waste of the powder, and this result would 
find its way to the understanding of the owner. ‘The pro- 








| cess would be self-acting, and the public must of necessity 
| “ consent to the expense,” the opinion of Mr. H. A. Howe 


notwithstanding. Mechanical ingenuity would soon be at 
work to produce a safe cask at the lowest cost when rub- 
bish, no better than flour barrels, might be prohibited by 
law. ‘The Legislature has as much right to deal with this 
question as it has with the hours of women and children in 
cotton mills. 

Mr. Lynall Thomas proposes, in another column, to 
form the magazine in long lines of barrels, so that they 
might explode in succession, and thus neutralise the effect. 
This, also, is worth trying experimentally. But in any 
case upward freedom should be allowed for the explosion. 
It is usually the weight of the shot that bursts the gun, 
and if lateral force could be sufficiently resisted in a 
magazine, the explosion might all go upwards. The safe 
keeping of gunpowder is a subject which especially appeals 
to, and deserves the immediate and attentive consideration 
of our readers, and we shall be happy to receive from an 
of them, and to publish, any practical suggestions won 
the attainment of this important object. 

We cannot conclude without expressing our national 
pride in the magnificent spectacle presented after the ex- 
plosion caused by man’s inefficient work—of the manful 
struggle with the river and the rising tide, as to whether 
man or the water should have the mastery. No wringing 
of hands, no wailing over loss, but only a strong sense of 
duty and work to be done against time and tide, to rescue 
the low-lying lands from the impending flood. Never was 
the teaching of war better applied to the works of peace, 
and we trust that the martyrdom of the poor victims shall 
produce a growth of better arrangements that will preclude 
the chance of a similar and possibly greater calamity. 
When this question of powder magazines shall be 
thoroughly taken in hand, and a course of experiments 
are gone through to verify the conditions of safety in 
storage and transit, by competent and disinterested persons, 
we have no doubt of a satisfactory result being obtained. 


THE MECHANICAL PROPERTIES OF THE ATLANTIC 
TELEGRAPIL CABLE, 


THERE may be a trite and even vulgar sound in the 
popular injunction not to put too many eggs in one basket ; 
but we think that this proverbial expression gives a reason 
for the success of several noted engineering arrangements, 
while it, at the same time, no less accounts for the failure of 
as many others. If a given mechanical apparatus, intended 
to produce a given effect, be subdivided into a greater or 
less number of sma!ler apparatuses, each subdivision being 
independent in its action from the others —should one of 
the whole number be injured, the sum total of effects is 
only fractionally influenced. If one or more of the tubes 
in a multitubular boiler happen to leak. the boiler, as a 
whole, is only affected to an amount roughly given by taking 
the proportionof the numberof tubes that leak tothe number 
that remain sound. Ifthe leaking tubes be plugged up, the 
diminution in the working power of the boiler only extends 
to a fractional amount of its total steam producing powers. 
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The cellular build of iron ships performs a similar func- 
tion; one cell filled with water only brings the ship down 
lower to a determinate amount. A certain very successful 
valve for large mining pumps, consisting of a large number 
of smaller valves, cannot, even after working for a long 
time, give way so suddenly as the ordinary clack. The 
value of driving workshops with a number of engines and 
boilers instead of a single cumbrous engine is well-known, 
and part of the merit is doubtless due to the fact that all 
the motive power of the works cannot be stopped by the 
failure of a single apparatus. The same principle may be 
recognised in the cellular texture of the lungs and of the 
skin, the organs of respiration—the most indispensable 
vital function—a cessation of which puts an end to human 
life in a couple of minutes. Now it is just the fact of 
being dependent in a single link that makes a chain so 
insecure. With a chain, all the eggs are in one basket— 
the fuilure of a single link brings down the whole number. 
The efficiency of a chain is, however, only dependent on 
mechanical conditions. In the case of asubmarine telegraph 
cable its efficiency depends on a number of physical condi- 
tions, besides the absolute mechanical condition of there being 
no mechanical breach of continuity. The conducting 
power of a submarine telegraphic cable immersed in water 
would be affected by an opening much less than one-six- 
teenth wide. In this way we may say that, practically, the 
Atlantic telegraph cable, 2,200 miles long, is as a chain of 
that length, with links (say) one-sixteenth long, while 
the failure of any one of which links would result in the 
failure of the 2,200 miles long cable. We think that 
this consideration roughly explains the fact that, out of the 
11,000 miles of cable which have been laid since 1840, but 
a little more than a quarter of this total length is now in 
working condition. 

The counter observation which might be made, “ that 
it is unfair to take the whole number of miles which 
had been rejected for a few faults,” is scarcely logical ; 
or is, at least, only in so far true as it might be 
applied to a chain cable which, otherwise good, had caused 
the loss of the ship through a defect in a single link. 
Calmly considered, and looking at all the difficulties to be 
encountered in submarine telegraphy, nothing bolder can 
be thought of than conducting a mysterious fluid through 
a slender rope thousands of miles long, and laid down in 
depths never beheld by human eye. Upon the whole, we 
should say that a good deal of this boldness has been the 
boldness of want of knowledge and experience. We do not 
say this because of the many failures that have taken 
place in submarine telegraphy, but because there is still 
so much diversity of opinion on many very important 
poiuts conneeted with the business, and because so many 
experiments are still necessary. No doubt the numerous 
failures may be looked upon as experiments, but these 
experiments have been rather costly. Perhaps the 1858 
Atlantic telegraph cable might be considered a very useful 
experiment, but experiments with the Atlantic for a 
laboratory must give results somewhat out of proportion 
in usefulness to expense. 

In this engineering case, as in so many others for the 
last generation, Mr. Fairbairn’s invaluable assistance has 
been secured in making the experiments that will, it is 
hoped, lead to the next Atlantic cable being itself some- 
thing better than a gigantic experiment. We should say 
that if Mr. Fairbairn’s assistance had been called upon 
earlier and to a greater extent before 1858, and if, in fact, an 
undertaking fraught with such enormous difficulties had 
been carefully prepared by previous experiment, at least 
the question whether an Atlantic cable be practicable or 
not would have been settled by this time. Mr. Fairbairn 
gave an interesting account of the work he is now con- 
ducting for the directors of the Atlantic Cable Company 
before the British Association at Bath, and he has also 
contributed a very valuable paper on the subject to our 
contemporary, the “ Quarterly Journal of Science.” He 
has confined himself more especially to the mechanical 
properties of the Atlantic cable, and we will strive to 


numerous others from which may be regarded the appa- 
rently simple, yet in reality extremely complicated, prob- 
lem of submarine telegraphy. 


Mr. Fairbairn observes that “in deep-sea lines there are 
three points which require careful consideration, and which 
appear essential to success, namely, the tensile strength 
and conducting power of the cable, perfect insulation, 
and machinery culeulated to pass the cable with safety 
from the ship into the sea.” He quotes the table from 
the commissioners’ report, showing the remarkable dimi- 
nution of the conducting power ot copper through being 
alloyed. For instance, the conducting power of pure 
copper being taken at 100, that of Spanish Rio Tinto copper 
is only 14°24. At the time the experiments were made by 
the commissioners, the remarkable effect of alloying phos- 
phorus to copper—analogous in its effects to car don on 
iron—wWas not generally known. Unfertunately, however, 


accoiding to Mr. C. W. Siemens, the conducting power of 


phosphuretted copper is found to be reduced to about one- 
fifth of what it was before the phosphorus was added. 
‘The relative advantages and disadvantages of gutta percha 
and caoutchouc, when used for the insulation of submarine 
telegraph wires, are still a matter of debate amongst 
telegraphic engineers. Mr. Fairbairn has made a large 
number of experiments upon the effect of temperature aud 
hydrostatie pressure on both gutta-percha and caoutchoue, 
and he states that “the general results appear to be that 











| per nautical mile. The weight in water is 14 cwt. per 


to which it is subjected, aud the higher the temperature of 
the water in which it is immersed.” The least permeable 
material was Chatterton’s compound, the most was unmas- 
ticated bottle india-rubber. The hydraulic pressure was 
produced in the specimens by immersing them in a 
steel cylinder containing water, and fitted with a plunger 
weighted down by a loaded lever. The order of merit in 
resisting absorption was:—1l, vulcanised india-rubber ; 
2, Chatterton’s compound; 3, gutta-percha; 4, masticated 
india-rubber; 5, Wray’s compound; 6, carbonised india- 
rubber ; 7, india-rubber not masticated. ‘lhe pressure first 
employed was 5,900\lb. per square inch, but when this 
pressure was raised to 15,000 1b., Chatterton’s compound 





took the first rank, and gutta-percha the next. In order 
to test the effect of temperature the steel cylinder was | 
immersed in a water-bath, heated with a gas flame. It 
was then found that temperature has a very considerable 
efiect on the amount of water absorbed. “ ‘Thus gutta- 
percha, at 45deg., absorbed 0°044 grains; at 7d deg., 
0°27 grains, or six times as much. In like manner india- 
rubber absorbed 0°177 grains at a lower temperature, and 
0°45 at the higher, or two-and-a-half times as much.” | 
{nu order to determine the insulating power of the different 
cores under pressure, Mr. Fairbairn found it necessary to | 
employ frictional electricity, conducted through a core 
placed in a steel cylinder, with the ends projecting. At 
either end of the cylinder were two brass glands, in order 
to tighten round the core to be tested a vulcanised india- 
rubber packing. A small cylinder, communicating at 
right angles with the larger one, was fitted with a solid 
plunger to which the pressure on the water wes applied 
by means of a lever. ‘The water, at pressures shove 
10,000 lb., appears to have forced its way out; and it is 
possible that the use of a self-adjusting packing, like that 
on hydraulic presses, might have prevented this. <A 
summary of results is given, showing approximately the 
time required in each kind of core for a loss of charge 
equivalent to a fall of the electrometer needle of 50 deg. 
These results are of a very anomalous character. For 
instance, No. 1, the Gibraltar core, cased by Mackintosh, 
showed a power of retention of 136 minutes, after an 
immersion of 282 hours, and under the enormous pressure 
of 10,000 lb. per square inch. “ At 325 hours’ immer- 
sion it is reduced to 100 min.; and at 405 hours’ 
it is still further reduced to 32 min., showing that the in- 
sulation is very considerably affected when a sufficiently 
long period of time is allowed for the permeation of the | 
cable.” ‘The insulation of No. 6, a core of pure india-rubber, 
was almost entirely destroyed after an immersion of eighty 
hours. Mr. Fairbairn says that “ the!very important ques- | 
tioa of insuiation in deeply-submerged cables is far from | 
having received, as yet, a complete solution. The foregoing 
experiments are satisfactory, in so far as they show, ap- 
proximatively, the relative porosity of various materials ; 
but they do not point out how we are to obtain an insulator 
impermeable to water, and at the same time a good non- 
conductor.” Mr. Fairbairn states that a second series of 
elaborate experiments has been instituted under the diree- 
tion of a scientific committee. From the drawings and 
figures given in Mr. Fairbairn’s paper, it appears that 
the \tlantic cable of 1864-5 differs in several important 
respects from that of 18508. ‘The conductor is a copper 
strand of seven wires (six laid round one), weighing 300 Ib. 
per nautical mile. ‘These wires are embedded in Chatterton’s 
compound, (consisting of gutta-percha and resinous sub- 
stances). The wires are of the ordinary 18-gauge, and the 
strand of the No. 10 gauge. The insulation consists of 
gutta-percha and of Chatterton’s compound—four layers 
of the gutta-percha being laid on alternately with four 
thin layers of Chatterton’s compound. The weight of the 
entire material forming the insulation is 400 lb. per nautical 
mile. The diameter of the core is 0464; its circumference, 
1-392. The external protection consists of ten solid No. 13 
gauge wires, drawn from Webster and Horsfail’s homo- 
geneous iron, each wire surrounded separately with five 
strands of Manilla yarn, “ saturated with a preservative 


| compound, and the whole laid spirally around the core,” 


brietly follow him in this single directi Yi or SD Bata: seem der’ . . ; 
Reon s single direction, one amongst the | which is itself padded with ordinary hemp, saturated with | 


a preservative mixture. The weight in air is 35 ewt, 3 qrs. 


nautical mile, or equal to eleven times its weight in water 
per knot. Its breaking strength is 7 tons 15 ecwt., 


| and it will thus bear its own weight in eleven miles depth 





temperature has a very marked effect upon gutta-percha, 
but that pressure appears to consolidate the material and im- | 


prove the insulation of both gutta-percha and india-rubber.” 
ew substances are less understood than these extra- 
ordinary vegetable gums. Mr. Fairbairn has published, 
in extenso, his experiments intended to determine the 
value of the different kinds of insulators under severe 
pressure, and the amount of water they absorbed under hy- 
craulic pressures equivalent to those of the known depths 
of the Atlantic, and under the combined intluence of temper- 
ature. He found that the absorption increases “the longer the 
specimen is retainec under water, the greater the pressure 





of water; the contract strain is thus equal to eleven times 
its own weight per nautical mile in water. The 1864-5 
cable is only about 4 ewt. less than double the weight 
of that of 1858, while its breaking strength is more 
than double. We should like to know its amount 
of resilience, or the percentage of elongation it could | 
take without a permanent set. This would give some 
measure of the amount of injury to which the cable 
would be liable when paying it out. It would also be in- 
teresting to know what portion, whether the core or the 
outside protection, would first take a permanent set, leading 
to ultimate rupture. Doubtless this would first take place 
with the core, and it is already only too well known, and 
has, indeed, been publicly stated by Mr. Fleeming Jenkin, 
that in nine cases out of ten a failure is accompanied 
by a break in the copper conductor. In our number for 
August 26th, referring to wire rope, we pointed out that 
“the tension on a wire rope merely increases the pitch of 
the spirals, while the core undergoes a longitudinal strain.” 
This observation was, at the meeting last month of the 
British Association, at Bath, applied by Captain Selwyn to 
telegraph cables. He urged that the first strain on an | 
ordinary cable must be borne by the straight conducting 
wire. He advised the use of straight wires all through. 
But this, again, would be objectionable, as only the 
wires on the outside of the bundle of parallel wires 


would stretch, when wound on a drum, and it is 
just these wires that would be stretched in excess | 
of the limit of elasticity. We notice an observa- 


tion of Mr. ¥airbairn, which, coming from such a source, is 
rather ominously significant. He says, referring to insu- 
lators generally, and mere especially to the ettect of great 
hydraulic pressure acting through a length of time :—* ‘To 
solve these questions we require, in my opinion, a long 


| stand 


series of carefully-conducted experiments, which would 
tend to give a reliability to these important undertakings, 
which at present they have not attained.” 


THE INJURY TO PLATES THROUGH PUNCHING, 


THE question of punching versus drilling is just now the 
subject of much discussion in the divers engineering par- 
liaments, Various general opinions were elicited on the 
matter at the last general meeting of the South Wales 
Institute of Mining Engineers, and thequestion also formed 
the subject of an animated discussion at the Glasgow 
meeting of the Institution of Mechanical Engineers. 
Much has been said pro and contra, and while a consider- 


| able number of undetined general statements have been 


put on record, but few of these expressions of opinion are 
backed by sound experimental deduction. It is probable 
that if the amount of mechanical work spent in expelling 
the breath and working the organs of speech of the 
numerous debaters had been employed in one or two 
experiments we should be much nearer the truth than is 
at present the case. Substantially, the question is narrowed 
into the inquiry as to what exact effect is produced ona 
plate of a given thickness through the forcible passage of 
an ordinary punch of a given diameter—as it may be taken 
for certain that the paring action of a drilling tool will 
have little or no effect on the metal out of its range. This 
is of course the case when merely the effect of the punch is 
taken into consideration; but those who design and buy work 
will not forget the other collateral inquiries. The literally 
sovereign question as to the relative price of punched or 
drilled work, the greater or less accuracy of the two 
operations, the different forms of the holes produced by 
punching and drilling, are all matters that will affect the 
ultimate decision. For our present purpose they may 
be shortly dismissed, with the reminder that, generally 
speaking, punching can be done at one quarter the 
price of drilling. This is under ordinary circumstances ; but 
in those comparatively few cases where the multiple drilling 
machine can be applied, the difference in cost will be, of 
course, not so great. In truth, the whole present 
aspect of the question takes its complexion from the 
question of relative rest. We see that drilling is now 
largely used for bridge work because the holes can be 
drilled wholesale; and, while drilling is only partially used 
for boiler work, the more expensive drill is sometimes 
sent through cheaper boiler plate that could not 
the punch. As to accuracy, punching is 
undoubtedly practically inferior to drilling. It is 
not to be denied that a plate could be punched 
pretty nearly as accurately as if it were drilled, 
but, for reasons obvious to any one who has seen punching 
carried out in mechanical workshops, punching is un- 
doubtedly inferior in accuracy to drilling. ‘This is also 
clear by merely considering the difference in the shape of 
the holes produced; but again, on the other hand, the 
conical hole of the punch forms a lengthened kind of 
countersunk, of much value in iron ship-building. 

Let us at once confess that we have no real experimental 
basis for the highly probabie assertion that plate is injured 
by the passage of a punch. Pulling a rivetted joint 
asunder by a gradually applied load does not really deter- 
mine whether the two punched plates have been effected 
by the punching alone. We think that Mr. Fairbairn’s 
experiments made in 1838, and Lloyd’s surveyors’ experi- 
ments, made by a ridiculous machine of which it was 
impossible to really measure the,stress exerted, by no means 
settle the question. Other influences on the iron come 
into play in the case of a complete joint; there is the 
hammering down of the rivet heads, the caulking of the 
seams, the more or less complicated conditions produced 
by the arrangement of the rivets. The questions are :— 
Given a plate of a certain thickness, and of a known 
breaking strength, with a certain percentage of elonga- 
tion within the limit of elasticity, and of a certain per- 
centage of elongation preceding rupture ; how are :—Ist, 
Lhe breaking strength, 2nd, the limit of elasticity, 3rd, 
the ultimate elongation, affected by punching holes of a 
given diameter and of a given pitch. 

We do not even know the laws of the resistance of 
plates to punching, as is indeed confessed by General 
Morin in the last edition of his “ Résistance des Matériaux.” 
It is true that General Morin gives the results of five 
experiments made by Messrs, Hick, of Bolton, with a 
four-cylinder hydraulic press. From these experiments he 
deduces the law that the value of the effort required for 
punching increases directly with the thickness of the plates. 
But he remarks that the accuracy of these experiments 
was vitiated from the pressure employed being measured 
by the loads on the safety valve of the press—a most in- 
accurate way of measuring the effort exerted by the 
plunger. ‘These experiments are, however, interesting 
from the large sizes of the holes, and the great thickness 
of the plates. The first experiment was made with a 
punch m. 0-200, or 77in. diameter, the four others with a 
punch nearly S3in., or 0°210 diameter. ‘The thicknesses of 
the plates were respectively :—m. 0°042, 0-050, 0°06, 
0-075, 0-085; or, in round numbers, 13in., 2in., 23in, ¢in., 
and 3!in, ‘lhe approximate force exerted by the hydraulic 
press was in the first case 711,000 kilogrammes, and rose 
successively with the 83in. plates, and with the increase of 
the diameter of the holes, to 965,200. kilogrammes, 
1,270,000 kilogrammes, 1,625,600 kilogrammes, and, lastly, 
to 2,082,800 kilogrammes, or the encrmous force of nearly 
2,042 tons. 

Examining, however, a very complete series of experi- 
ments in punching (which have been unaccountably 
disregarded by Morin), made by Mr. Jolin Jones, at 
the Great Western Steamship Works, Bristol, and 
published in 1853 in the “ Practical Mechanics’ Journal,” 
we are inclined to deduce the sufficiently simple law 
as to the resistance afforded by plates to punching:— 
That this increases directly as the diameter of the hole, 
and also directly as the thickness of the plate. We may, 
therefore, fairly expect that the thicker the plate, the more 
will it be strained by the punch in excess of its limit ot 
elasticity. According to this, thicker plates will be more 
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affected by punching than thinner plates, and the expecta- 
tion appears to agree with general experience. 

Then comes the question as to the effect of the quality 
of the iron on its ultimate state after leaving the punching 
machine. We may well assume that the iron left round 
the hole has been strained in excess of its elastic limit. 
‘The work of the punch is, in fact, done some time before 
it has pierced right through the plate, and the sharp snap 
caused when the plug leaves the hole is indeed heard before 
the tool is half through. We may thus fairly assume 
that an amount of the plate, within a concentric circle of 
acertain radius from the centre of the hole, is strained in 
excess of the elastic limit. This is also proved by the more 
or less amount of distortion. The etfect of the panch will, 
therefore, also vary with the quality of the plate—with 
its more or less clasticity and ductility. A hard, harsh, 
iron would be greatly injured, and, probably, even 
cracked ; a very ductile, elastic kind of iron might 
be but slightly, if at all, injured. According to Mr. 
Paget’s explanation of the deterioration of wrought iron to 
which we recently adverted, the ultimate breaking strength 
under a static load of the iron in the neighbourhood of the 
hole will be increased. This view is borne out by some 
experiments of Mr. Maynard, of the South Wales Insti- 
tute, who found that “ the drilled rivetting did not bear as 
great a tensile strain as the punched.” The difference 
against the rolled plates “ was in the proportion of twenty- 
six to twenty-seven tons strain as compared with the 
punched.” We should therefore say that the effect of the 
punching on the plates will ceteris paribus vary :— 
1, with the thickness of the plates; 2, with the elastic 
limit and latent work before rupture of the material. 

The way to very simply set the question at 
rest would be to test, by comparison, the elastic 
limit, breaking strength, and elongation before rupture 
of a narrow strip of plate cut owt at the punching 
machine. If of good material, its breaking strength 
would probably be found to have been increased by the 
punching, while its elastic limit will have been pro- 
portionately diminished. Another rather broader strip 
might be tested after being punched, and after the plugs 


of metal which had been driven out had been replaced | 


and hammered out as tightly in as was possible without 
causing much strain. A very harsh iron would be found to 
have been, perhaps, cracked by the punching; iron of 
rather superior quality will have been scarcely injured ; 
while Bowling iron, for instance, will have had its elastic 
limit considerably lessened. 

In the work, or the force vive de resistance, taken out 
of the metal by the punch, will be found the general 
inferiority of the material at a rivetted joint to the plate in 
its entirety. When, in addition to the effect produced by 
punching, we also take in account, in the case of a boiler, the 
effect on the iron of the bending when cold, the drifting 
at the rivet-holes, the hammering at the rivets, and 
the cau'king, we must see that that punching is only 
one of a series of operations that tend to take the re- 
sistance out of the iron at a rivetted joint. And it is just 
at the joints where elasticity and ductility are required. 
It is thereabouts that the action of the confined fluid in 
striving to produce a perfectly cylindrica! vessel is most 
felt. ‘lhe deduction, therefore, is that mere ultimate 
breaking strength is not sufficient in boiler plate. Although 
a boiler has not to resist shocks like a chain, and although 
it has not to absorb work by its elastic or permanent de- 
formation, it nevertheless requires good iron with a high 
elastic limit, and more especially at the joints. 











RAILWAYS AND INDIAN TEMPLES. 
We abridge the following from the Birmingham Daily Post :— 

Mr. 8. L. ‘Thornton, of the Elms, Birmingham, now has in his 
posession the largest copper idol ever brought to this country, and 
one of the modern wonders of the world. Under a shed in his 
coachyard is no less a personage than the god Buddha, measuring 
over 7ft.in length, and one of the most marvellous pieces of copper 
casting ever found. Direct from one of the lower rooms of his 
temple, where he had been hidden away some 2,000 years ago, his 
godship has been brought to the new world capital of copper and 
bronze castings. The discovery of the image was made in a very 
curious way. During the past few years the railway system has 
made great progress in India. One of the first difficulties which 
the railway engineers met with was want of ballast for tle con- 
struction of their fines. There were bordering on the lines to be 
constructed vast mounds of earth, over which the sands had been 
gradually accumulating for ages, and which covered immense areas 
of ground. ‘These marked the sites of ruined temples, descriptions 
of which dwarf our largest cathedrals into insignificance. In some 
cases villages lay ruined in this way, and buried in the sand; in 
others, miles of ground were covered in the débris of some grand 
old city, that had been destroyed in former centuries by some 
warrior, of whose prowess the ruins were the only record. On 
the summits of some of these mounds houses, such as they 
are, Were constructed, and poverty-stricken people lodged in 
mud huts constructed within the area of a palace or a temple. 
‘Lhe railway enginee’s cast longing eyes upon these vast mounds, 
which contained just the sort of ballast they wanted for the line. 
Government was petitioned, and, singular to relate, the request was 
granted, and, under certain restrictions, those vast mounds, which 
coutained the secrets of ages, were handed over to the railway com- 
pauies for the required purpose. Forthwith the Indian navvy was 
sel to work; palaces aud temples were laid bare and the walls and 
débris transported in wheelbarrows to a railway cutting. Amongst 
all the changes wrought by modern civilisation none are stranger 
than this. Walls, and temples, and palaces, built thousands of 
years ago, furnish the roadway for the steam horse to travel ov. 
In the Bengal presidency railways hive made considerable progress. 


Midway between Bhanguipoor and Monghyr, Sootan is situated. | 


The present village is nearly a mile in length, and, as the name 
implies, stands on the right bank of the river Ganges. ‘This village 
marks the sight of what must have been a very important place at 
one time. ‘I'he remains of brick buildings can be traced for more 
than three miles in length, and over a space from half to three 
quarters of a mile in width. At the west end of the village is an 
artificial mound, which extends over more than thirty acres, and rises 
toa height of 25ft. from the natural level of the ground, This 
village now boasts of a railway station; and in tbe coustruction of 
the line and station the va-t artificial mound has been made use of. 


The work has been done by Mr. E. B. Harris, C.E., who, finding | 


the ruins were rich iv ancicnt remains, made a thorough examina- 
tion of one section. He discovered that the vast mound marked the 
site of a very ancient temple, with courts, amd residences for 


attendant priests ; and every portion indicated that the temple was | 


one of an unusual size and importance. Eminent Indian scholars 
having their attention directed oy Mr. Harris to the discovery he had 
made, searched in the oldest Indian books for mention of. the 
temple, but had failed to discover any record. The mound has been 
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declared to cover the site of a Buddhist chapel monastery. 
The first articles of any importance found were two small 
figures of Buddha, in stone, almost resembling granite for its 
hardness, These figures were about 3ft. in height, and bore 
inscriptions which proved them to be the works of the second 
or third ceatury. They were from ft. to 7ft. under the surface: 
below them the coolies came to the floor of the temple; but Mr 
Harris being led to believe that there were the rem-ins of a still 
older temple below, bad the floor cut through. He was then 
rewarded by discovering, about 10ft. from the surface, and almost 
immediately below the spot where the smaller Buddha idols were 
found, the gigantic figure in copper now in the possession of Mr. 
Thornton. Near the feet of the image a mass of diamonds was 
also found. The cells of the monks were found to contain many 
articles of considerable value. There were a number of seals 
enclosed in baked clay. These seals have been found to 
have prayers iuscribed upon them in different langnages, aud we 
believe we are correct in saying that no two slabs bear the same 
character, There were also found a number of small copper images 
of Buddha, copies of the large one, which appear to have been fas- 
tened into the tops of sticks, and may have been carried by the 
monks when pilgrims were shown the treasures of the place. ‘The 
height of the image, as we have already stated, is upwards of 7it. 
It is inn excellent state of preservation; the only part missing 
is the left foot. The face is remarkably fine, the expression on it 
being one of goodness and happiness combined. On the head is 
the sacred cap of Buddha. The lobe of the ear is very much elon- 
| gated. His right hand is upraised, and in the palm is the symbol 
| of divinity. Through the palm of the left hand is passed the corner 
of the robe with which he is arrayed, and the fingers are displayed 
in a peculiar manner. From the shoulders descends a garment, 
which shows the form of the body and limbs, and hangs from 
the wrists very gracefully, and in such a way as to show the double 
edge. From the appearance presented Ly the building, and the form 
of the image itself, it has been estimatec that it was cast upwards of 
2,500 years ago, at the time Buddhism vas in its infancy, aud this 
great image may have been the earliestand grandest representation 
of their deity that the Buddhists posssed. The extent of the 
| temple and the mayznificence of the runs attest its high antiquity 
| aud great splendour. ‘Chere is no appeamuce of fire about any of the 
| 





remains found, with the exception of thediamonds. No image of the 
same metal and size has, we believe, ever ,een discovered before. ‘The 
cost of transport was upwards of £200, aod this was a heavy outlay. 
As old metal the image was very valuable, because the copper con- 
tains a large admixture of silver. The authorities in England were 
consulted, but none were found ready to repay even the cost of 
carriage. Like the great Colossus of Rlodes, which was broker up 
and sold 980 years after its fall, Buddha was inspected by merchants 
of a certain class, who were most anxiou: to put him into the melting 
pot. This disgraceful fate, however, thinks to the enterprise and 
generosity of Mr. Thoruton, has been ayided ; and this very inte- 
resting memento of an age of which we know very little has been 
| saved to the world. We believe that it is Mr. Thornton’s intention 
to present the image to the town, and it will probably be deposited 
in the Midland Institute. 
| Besides this great idol, Mr. Thornton his received a massive marble 
| representation of one of the Indian deities, and a number of 
smaller oues, together with some ancient slabs, the inscriptions on 
which are now being deciphered by sane eminent scholars. We 
may mention, in conclusion, that Mr. Harris is williug to direct the 
examination of the remaining mounds, should a sufficient amount of 
money be placed at his disposal for the work. ‘The estimated cost is 
£200; and towards this two gentlemen of Birmingham have already 
offered £50 each, and, by the terms of :he arrangement, they will 
b> entitled to one-half of what is found. It is to be hoped the re- 
maining £100 will be contributed in the own. 





Tue Newsvenpors’ BENEVOLENT AND PxRovipent INstiTUTION has 
just been enriched by a donation generously made by W. H. C. 
Nation, Esq., of £25. This is a very useful institution, and merits 
support. 

Raitway Progress in Spain.—(From our Correspondent.)—Recent 
Statistics show that the mean length of railway worked in Spain in 
1861 was 2,119 kilometres ; in 1862, 2,327 kilometres; and in 1863, 
3,154 kilometres. “he rough receipts acquired were, in 1861, 
£1,739,344 ; in 1862, £2,045,267 ; and, in 1863, £2,549,144. Akilo- 
metre, | may repeat, is tive-eighths of an Evglish mile. 

COMMUNICATION WITH THE CapE,—An important maritime enterprise 
was practically commenced yesterday, when the Union Company's 
Roya! Mail steamer Athens sailed from Plymouth for the Cape of 
Good Hope. Itis not intended that this boat shall return in the 
usual course, but she will henceforth ply between the Cape and the 
Island of Mauritius. This inaugurates a new line, which is sub- 
sidized by the British Government. Mauritius, as is well known, 
is an island in the Indian ocean, 600 miles to the east of Madagascar, 
at which the Australian steamers stay to coal before coming on to 
the Red Sea aud Suez. These steamers run monthly, and by the 
fortnightly communication now established between Mauritius and 
the Cape, a new route to and from the latter is established overland 
through France via Marseilles, the Red Sea, Suez to Mauritius, 
thence westward by the steamer Athens, now put on, to Port Natal 
and Cape Town. ‘To Natal this will be the shortest although not 
the least expensive route. It is as allowing of speedy communica- 
tion with our important colonial possessions at the Cape by electric 
telegraph, however, that this new line will be of most value. At 
present no news thence can reath us under thirty days, or there- 
abouts. Henceforth that time will be lessened by nearly one half. Au 
electric telegraph exists between Cape Town aud Natal. From 
Natal to Mauritius may be estimated ata five days’ voyage, and 
from Mauritius by the Australian mail steamer to Suez at eight or 
nine days. From Suez there is a telegraph direct to London, and 
therefore, for purposes of news, the British possessions at the 
Cape may be reckoned as a fortnight distance from England instead 
of a month as hitherto. When the Red Sea telegraph is open to 
Adev, which it will be very shortly, this time will be further 
lessened by two days. The girdle round the earth is being drawn 
tighter.— Western Morning News. 

CertiricateD Encineers.—The following engineers, assistant- 
engineers, and engireer students connected with the Sheerness 
steam reserve, have received second-class certilicates of efficiency 
as the result of the first half-yearly examination, which was held in 
Sheerness Dockyard on the 13th, 14th, and 15th of June last :—Mr. 
J. H. Brettell, engineer of her Majesty’s sloop Recruit; Mr. John B, 
James, engineer of her Majesty’s gunboat Erne; Mr. Charles 
Chambers, engineer of her Muajesty’s guardship Cumberland, Mr. 
John Bruce, engineer of her Majesty's despatch vessel Alacrity; Mr. 
| J. W. Hewitt, engineer of her Majesty’s mortar vessel Horatio; Mr. 
Jubn Marsh, engineer of er Majesty's floating battery Zitna; Mr. 
James Ellis, engineer of her Majesty's gunboat Liunet; Mr, N. 

Farrant, engineer of her Majesty’s guuboat Pigeon; Mr. R. H. Trub- 
shaw, first assistant-engineer of her Majesty’s ship Achilles; Mr. W. 
Rumble, first assistant-engineer of her Majesty’s guuboat Wizard ; 
Mr. Joseph Robinson, first assistant-engiueer of her Majesty’s tender 
Fearless; Mr. C. D. Thomas, first assistant-engineer of her 
Majesty's gunboat Spanker; Mr. J. ‘I’. S. Flynn, second assistant- 
engineer of her Majesty’s guardship Cumberland; Mr. John H. 
Willes, second aseistant-engineer of her Majesty’s guardship Cum- 
berland; Mr. M. A. Fothergill, second assistant engineer of her 
Majesty’s ship Cumberland; Mr. H. M‘Evoy, second assistant- 
| engineer of her Majesty's ship Cumberland; Mr. W. H. Rowe, 
second assistant-engimeer of her Majesty's steam frigate Bristol ; 
Mr. G. T. Stronach, second assistant-engineer of her Majesty's 
steamer Cumberland; and Messrs. R. Butler, R. Pearce, W. Oates, 
T. Middleton, W. Cooper, and LL. Scott, engineer students. ‘The 
examination consisted of questions prepared on the following sub- 
| jects by the Rev. J. Wooley, LL.D., one of her Majesty’s Inspectors 
| of Schools—viz., geography, English grammar and composition, 
Frencharithmetic, algebra, geometry, trigonometry, statics, dynamics, 
hydrostatics, chemistry, and steam and the steam engine. 








ON THE FIRE-PROOF CON STRUCTION OF 
DWELLINGS. 
By Henry M. Eyron, Esq, Architect.* 


ln the report addressed to the Council of i 
entitled ‘‘ The Statistics of Modcl Dwellings,” ey fet 
which further information was considered desirable, was Fire-proof 
Construction, its best examples and their cost. 

With the view of adding some little information under the above 
head, I have noted down some of the many fire-proof inventions, in 
the hope that in the valuable researches that are now being made 
by men of ability into the best means of improving the condition of 
the poorer classes of the po; ulation through the salubrity and ch 
fulness of their dwellings, the increased danger necessarily atte 2 
ing the aggregation of several families under one roof mav?*!™ 
that share of their attentive consideration which is comwSU™*t 
with its importance, as most of the improved buildiar ®"¢ 20W 
erected with wooden joists and floors, and some with “&" wooden 
stairs, built, as stated in an article of the Builder of !¥%e 7, 1845, 
and again November 4, 1848, ‘as if to burn.” “ H.8¢3 80 arranged 
that if once on fire there is little chance of st '2% its progress; 
being, in fact, a mere bundle of sticks piled u’+ avd also, quotiag 
from a pamphlet written in 1775, “that am«!8 # Society of men so 
sensible, so learned, and ingenious, thers -°V€r Was @ single idea or 
the plan of an hour's thought adapt to secure the building or 
family, who were continually surv“™ded by and living in the 
middie of combustible wood, frou falling a sacrifice to the most 
trifling accidents of fire, which building and family lieth every 
night in the year at the mercy +! & drunken fellow with the snuff of 
a candle, a handful of shavinss lying in a by corner, & little thought- 
less boy and girl, or a svepy servant tnaid drying linen at the 
kitchen fire, besides many malicious accidents, to be entirely burnt 
down and consumed before the morning. Many peo;.le wonder 
that a strong built house should be so easily consumed, but this 
wonder ceases when they consider that everything about us is liable 
to catch fire; our houses are floored, our rooms partitioned, and the 
roof covered, with 4r, @ wood full of turpentine, and enriched with 
two or three ovats of painting in oil, hesides all our furniture, 
naturally made of wood, without the least material or contrivance to 
check the fury of fire, or prevent its rapid progress.” 

The Building Act merely deals with “ sprig houses for 
separate families contaiui::g more than 125,000 cubic feet,” which it 
compels to have fire-proof stairs and landings, and with rooms 
tenanted by different persons if contained in a building exceeding 
3,600 square feet in area, where they are to be divided so far as 
they adjoin horizontally by party walls, ard so far as they 
adjoin horizontally, by party arches or fire-proof floors; and 
although large buildings can be erected without either fire-proof 
stairs or floors, yet even these two sections are avoided by erecting 
one building in separate blocks, as was done by Mr. Gibbs, near 
Victoria-street, and by Alderman Waterlow, in Finsbury. In both 
of these buildings wood joists and floors have been employed. In 
all the buildings erected by the Labourers’ Friend Society under Mr. 
Henry Roberts’ superintendence, hollow brick arch floors have been 
used ; and in the Portpool-lane buildings this plan has been put 
to a severe test, as will be seen by the following extract from the 
Builder :— : 

“ Few of the large fires which have lately happened in the metro- 
polis have been so extensively and rapidly destructive as that which 
has occurred in Portpool-lane, and an examination of the ruins 
shows the great danger which there is in keeping such immense 
stores of combustible materials in the centre of a dense population 
as are often found. : 

“ Nothing could be more complete than the destruction which, in 
a very short time took place over a large area. On the west side of 
the area of the fire are the ‘ Thanksgiving’ model lodging houses; 
on the north, Reid and Co.’s immense brewery; on the south are 
closely-packed ranges of poor dwellings, every room of which is 
thickly inhabited; on the east there are houses of a similar class. 
Fortunately, on all sides, except that on which the model houses 
stand, there was a considerable extent of walls, without openings, 
exposed to the raging of the fire. 

“ The Portpool-lane model buildings are fire-proof. The rooms 
are arched with brickwork; the stairs and railings of slate, stone, 
and iron; the window frames were of wood, but these the firemen 
cut away with their axes. The roof has been partly burnt, and if 
this building had been constructed on the usual plan, there is little 
doubt but that it would have been destroyed, for the flames rushed 
in at the windows, and swept along the ceilings of the rooms. The 
inmates hzve been put to inconvenience, but their furniture has not 
been injured by tie fire. In other directions the poor people have 
suffered, and, what is much to be lamented, thirty-six joiners have 
lost their tools, which, we are told, on the average, were worth 
about £30 to each man. In this way £1,080 has been lost, and the 
calamity will deprive most of those men of the means of providing 
for their families, for we hear that few had thought of insuring the 
property ou which themselves, wives, and chilJren so materially 
depended.” ’ 

t must be universally admitted that to secure comparative im- 
munity from fire in ordinary dwelling-houses is a great desideratum, 
where even the resideut is afforded the security of party walls and 
parapets of fire-proof material, guarding him from the carlessness 
of a neighbour. Of how much more importance, then, must it be 
where no such security exists, with a neighbour above and a neigh- 
bour below, all under the same roof, divided by floor joists and 
boarding of timber, and in some cases with wood stairs. A fire in 
such a building must inevitably invo!ve a whole number of families 
in one common disaster. 

But not ovly for this chief reason, the security to life and limb, 
ought the dwellings of the poor to be rendered incombustible. They 
should all be sound proof, in order to avoid the annoyance of the 
noise made by children, and the heavy tramp of the adult over head, 
wearying and disquieting at all times, but becoming intolerable in 
time of sickness. ‘I'he solid incombustible material which would 
form an effectual barrier against the progress of fire, from its nature 
is equally a non-conductor of sound, and as perfectly isolates the 
tenant of one room from the rooms above and below him, as if he 
were living in an independent tenement. ; 

Another, aud not unimportant advantage is secured by this method 
of construction. The floors are almost wet proof, and the up- 
setting of a tub of water does not affect the inmates below, A 
third advautage is, that all these constructions from no harbour for 
vermin. F 7 , 

Before proceeding to notice the several systems in existence, it 
will be well, for the sake of clearness, to classify the differeut modes 
of fire-proof construction under two head-, viz., brick, and concrete 


| and iron. Commencing with brick, the most simple system is the 


half-brick arch. This has ben employed at the model dwellings 
at Birkenhead. The arches were tied together with iron tiles, and 
abutted in the centre on an iron beam; the spaces between the 
upper surface of the arches and the spandril were filled in with 
concrete, on which flat tiles were embedded. The arches were Tit. 
span, With a rise of 7in., forming a thickness at the crown of 13in, 
The cost of this system would, including iron girders and til» floor, 
be about £5 per square; if boarded, and the underside made flat and 
lath and plastered, £7 10s. to £8. ’ 
Hollow Bricks. —Mr. H. Roberts, in erecting the model dwellings 
at Streatham-street and Portpool-lane, used hollow bricks slightly 
wedged-shaped, Gin. deep, 4in. wide at top, Yin. long, and lin. 
thick, the rise of the arches being jin. to lin. to a foot span, set in 
Portland cement in the proportion of one part of cement to two 
parts of sand, the bricks being wetted before use. The weight of the 
arch was 37 |b, to the foot superficial, aud when levelled up with 
concrete 70 1b, Each arch formed the abutment to the other, exept 
at the extremities, where they were tied in with seven-eight ivon 
rods, secured to cast iron springers. Mr. Roberts gives the extra 
cost of the brick arches at 12s.. per cent. on the contract of £7,370, 
which would be about £1 per tenement, or 5s. per square. 
* society of Arts, 
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On an experiment as to the strength of these arches, it was found 
that one of 9ft. 6in. in span (calculating the greatest weight that 
could ever be placed on such a floor, if covered with people, at the 
rate of 120 lb. per foot superficial) would bear safely four times the 
weight, and broke down with six times. . . 

Further particulars as to these arches are given in the “ Essay on 
Dwellings for the Labouring Classes,” by Mr. Roberts. : 

The late Mr. Bunnett also patented a system of hollow-brick 
floors, the bricks joggled at the sides, so that when laid and tied by 
iron rods, they lock together, each brick being in contact with, and 
supported by, the six adjoining bricks. This form of flooring has 
been used at the Grosvenor Hotel and the London and Brighton 

yilway Station, Pimlico, and can be inspected at Mr. Bunnett’s 
thay at New-cross. —- and drawings can also be seen at 
M teputh Kensington Museum, 46m. and 57z., class Building 
aleln. Mr. Bununett gives the cost as follows, ready for the 
receptiOn..¢ floor boards and plastering to ceiling :— 


Per square of 100ft. superficial. 
£s. d. 
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Mr. Warren has also . gystem of flooring of hollow brick. 


Specimens may be seen att Censi 
and 56z. class Building Materia. ee 

Various other methods with ‘Lick and tile have been adopted ; 
and for small spans flat tiles in Ctment with iron bonds have been 
successfully employed, and flat arche. of tiles are used in Italy and 
the south of France ; but these require thick walls to resist the 
thrust of the arch, Arything out of the .ommon way, however, is 
almost sure to be costly, on account of the difficulty of finding men 
to execute the work, and the care and trouble it gives the builder, 
who, consequently, charges a high rate, not knowing with certainty 
what it will cost him to execute. 

Among the many systems of the combination of iron joists and 
concrete, I will commence with that most commonly employed. 

Fox ard Barrett's System.—The principle adopted in carrying out 
this system of flooring is the substitution of wrought or rolled iron 
Joists for the ordinary timber joists, placed about 2ft. apart, and 
filled in between with concrete on wood slips. ‘The surface of the 
floor can either be furnished with the ordinary boarding, or with 
cement, tile, slate, stone, or other material ; the ceiling can be either 
finished by plastering to the strips that support the concrete, or by 
fillets secured to the strips and lath and plastered. Any required 
degree of strength is obtained by increased depth of joists and 
concrete. This system is well known, having been in use for a 
number of years at most of the now banks, hospitals, hotels, rail- 
“— Stations, private houses, and many of the model dwellings. 

he cost of the rolled iron joists is nearly as follows :— 


45m. 


£ sd. 
Sft. bearing, about 2 0 0 per square. 
10 ‘a ss 210 0 s 
2 ” ” 8 5 0 ” 
14 on ” 4 00 9 
16 ” ” 4 18 0 ” 
18 ne 5 10 0 a 
20 ” ” 6 8 0 ” 
and from £3 to £4 10s. extra can be reckoned for the floor and 


ceiling, depending upon the kind of finish adopted. Mention 
having been made of the failure of this system at the model 
dwellings in New-street-mews, Dorset-square, in the report on the 
Statistics of Dwelling Improvements, on inquiries i find that the 
surface was finished with Portland cement, which material has, on 
experience, been shown to be most unreliable for such purpose, but 
was unfortunately used in many of the earlier buildings constructed 
on this principle. Asphalte or lead being the only material now re- 
commended for covering the roofs, care must be taken not to have 
the ceilings plastered before the concrete is thoroughly dry, or else 
the ceiling will shell off and give to the plastering much the same 
appearance as if mixed with sea sand. Models of the system can 
be seen at Mr. Twining’s Economic Museum at ‘Twickenham, and 
at the South Kensington Museum (not numbered) The flooring of 
the picture galleries there is also constructed on this system. 


Beardmore's System.—This floor is constructed of vertical plates | 


of sheet iron, with angle-iron rivetted through at the top and 
bottom. These beams are then placed on the walls, about 2ft. Gin. 
apart, and plates are rivetted to the bottom angle-irona, and the space 
between filled in with concrete or earthern pipes and concrete. 
This form of construction was evolved by various experiments 
made by Mr. Fairbairn and Mr. Hodgkinson (reported in the Builder, 
vol, vii., page 104), who determined that the uniform presence of 
concrete against the whole surface of the web, and under the top 
flanges of the beam, would produce the effect of a continuous strut, 
and thus enable comparatively thin plates to assume the true 
character of a beam or girder. Mr. Beardmore informs me that he 
never took any steps to prosecute his patent, on account of his pro- 
fessional engagements, consequently I am not aware if it has been 
employed at any buildings. For large spans it offers great strength ; 
the cost for 14ft. spans would be about £5 per square for the iron, 
and from £3 to £4 10s. extra for the floor and ceiling. If placed 
2ft. apart, with wood strips, as in Fox and Barrett's system, the 
cost would be reduced to £3 10s. per square for the iron, the weight 
of each beam being about 14 ewt. 

_ Nasmyth’s Patent.—This is similar to Fox and Barrett's, only, in 
lieu of wood strips, iron plates are bent into the form of a segment 
of a circle, supported on chord or tension bars, which have the ends 
bent upwards to retain the plates in their curved position when 
subjected to pressure. 

_ Cheyne’s Patent.—1s also similar to Fox and Barrett’s, only, in 
lieu of wood strips, corrugated iron plates are bolted to the lower 
flange of the iron joists. Drawings of this patent may be seen at 
Mr. Twining’s Economie Museum, at Twickenham. 
_ The trench Systems.—M. 'Chusse and M. Creuzot employ rolled 
iron joists, of a slightly arched shape, placed at a distance of 
3ft. 3in, from centre to centre, and connected at intervals of 3ft. 3in. 
throughout their length by ties of flat bar iron on edge, resting on 
the lower flange of the girder, and fastened one to another, either 
by wrought iron straps or cast iron chairs ; upon these ties are 
placed square bars, three between each pair of girders, running 
parallel to them from wall to wall, into which their ends are turned 
down and built in. On the iron framework the thick plaster ceiling 
is formed by a wood platform being placed under, while the plaster 
is thrown from above, the former being removed after the latter has 
firmly set, 

In another method the iron joists are strutted, at intervals of Ift., 
by square bars resting on the flange, and having their ends turned 
up to the height of the web of the girder. 

_ Inathird method the girders are tied together in pairs, at 3it. 
intervals, by round iron bolts, nutted at each end. Small square 
bars are hung on to these tie bars, three between each joist. 

All these methods can be seen in model at the South Kensington 
Museum, 24, 25, and 26 J., Building Materials, as well as others by 
M. Bleuze, M. Zorés, and others, which are fully described in the 
catalogue, and in the Builder, vol. xii., pp. 29, 95, and 150, 

The following are the prices of M. Thuase’s system :— 





earings. | Depth of | Depth of | Weight |Price of ‘ron 

joist. | floor, per sqre. | work, 
ft in. it. in, in in. Ibs. £e. d. 
10 0 to ll 6 4 7k 370 | 29 & 
ll 6 to 13 0 4} 7 4200 | SIS 5 
13.0 w ln G 5 S83 465 | 314 4 
i6 6 to 20 0 of 9 510 419 
20 0 to 2 0 | 7k 1g 605 | 4 6 


: The Dennett Arch.—This name is given to a material composed, 
in part, with either sulphate or carbonate of lime, together with 
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broken calcined cinders, bricks, and other porous material, formed 
in a soft state, on centreing, into arches of spans of from 5ft. to 10ft., 
and in spaces where larger spans are required the width is divided 
by girders of wrought or cast iron. The abutments against the 
wall may either be formed with a cant brick slightly projecting, or 
laid into the walls. The thickness at the crown is from 2in. 
to 3in., with a rise of about jin. to the foot. The arch will either 
form a floor finished with a ncagang surface, or it may be left 
rough, and paved with tiles, or have a boarded floor. The under- 
side of the arch may be coloured, or ceiling joists introduced to form 
a flat ceiling. ‘The material is stated to have been in use for the last 
ten years in the midland counties with great success, and it has 
been used in buildings that have settled considerably, without in any 
way causing a flaw or crack in the arch. The advantages of this 
material are its cheapness, viz., 60s. to 70s. per square, little or no 
skilled labour being required, and its extreme thinness (about 3in.) 
at the crown, consequently reducing the weight of the walls. Not 
being able to speak of this material from any experience of my own, 
I cannot do better than quote from a testimonial by Mr. G. G. Scott, 
who says:—“I have made use of Messrs. Dennett and Co.’s 
material for fireproof arching, and though I have, happily, had no 
practical experience of its efficiency against fire, I can bear witness 
to its strength and its extreme convenience of application. I have 
made use of it in positions in which I should have found it difficult 
to introduce any other fireproof material, and it has this advantage, 
that the arches constructed of it are so entirely in one mass ihat they 
cover the space like a compat shell or inverted basin, and are, con- 
sequently, almost wholly free from lateral pressure.” A specimen 
of the arch can be seen at the South Kensington Museum (No. 47 M., 
Building Materials), 5ft. span, with a rise of 2}in., 4jin. thick at the 
haunches, and 2}in. at the crown. A similar specimen is stated to 
have carried a weight of 5 tons without injury. 

Mr. Waterlow's System.—The floors to the landings and passages 
and the roof in Mr. Waterlow’s buildings in Finsbury were com- 
posed of clinkers, culm, hard broken coke, and similar rough cal- 
cined substances, in the proportion of four parts to one part of 
Portland cement, sufficient water being added to bring the compo- 
sition to the consistency of ordinary mortar. Bars of 3in. by din. 
iron are stretched edgewise across the building, from front to back, 
at distances of 2{t. apart,and carried into the brickwork of the 
walls, and crossed by }-in.iron rods 2{t. apari, forming a network 
of iron with a mesh of 2ft. A temporary scaffolding is then placed 
beneath, and the material :hrown in to a thickness of 4in.; in the 
course of time the whole mass sets with sufficient hardness to allow 
of the removal of the scafolding. Mr. Allen, the builder of the 
houses, states that the floors can be erected for about £5 per square. 
This construction is simikr to the French system without their 
girders ; and taking into censideration that the iron would hardly 
carry its own weight, that all depends — the concrete forming 
one homogeneous mass, ind that should any fracture occur the 
whole would fall, I do not think it is to be recommended. 


Comparative statement of tle foregoing descriptions of fire-proof floors, 
per square of 100, superficial, for a spam of 14jt 


Thickness of floors Cost. 
in inches. £ 8s. d. 
Wocd joists, inch boards, and lath and plastered... i 48 6 
Same if pugged .. oc co se ce cf ++ +8 _— 5 8 6 
Brick arch, 44-in. thick iron girder, use of centreing 
and levelled up for tiles., .. .. +. s+ «- ee land20 415 0 
Same if boarded, and the uncerside levelled, and lath 
and plastered .. «- oo co se ++ of oe of 24 700 
Hollow brick arches. Cost depends upon the price of 
bricks, which would have te be made specially. 
Fox and Barrett’s, with acement surface .. .. .. 9 518 0 
Same if boarded .. .. .. oo ce of of of of ll 73 0 
Beardmore’s boarded surface .. «2 «. «+ «+ -« ll 8 5 0 
French system, about the same as Fox and Parrett’s. 
Dennett arch., «. «2 8 «8 o es ee eo ld3and3 310 0 
lS era ee Se ee ee eee 5 00 
If boarded, and the undersides levelledand plastered 15 710 0 


The thickness of the floor ought to be taken into consideration, as 
it increases or diminishes the height of the building. Forinstance, 
a building of five storeys with brick arches and boarded floor, 
would require the building to be 5ft. din. higher than another with 
Fox and Barrett's system, which, in a building of the size of the 
Streatham-street model lodging houses, would be about 12 rods, or 
about £144. 








Sovrn Kenstnaton Museum. — During the week ending 8th, 
October, 1864, the visitors have been as follow :—On Monday, 
‘Tuesday, and Saturday, free days opeu from 10 a.m to 10 p.m., 
12,253. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public 6d.) open from 10 a.m. till 5 p.m., 1,694. 
Total, 13,947. From the opening of the muscum, 4,886,356. 

Navan AnD Orpnance.—The armour-clad ship Royal Alfred, 
4,045 tons, 800-horse power, is to be launched from Portsmouth 
dockyard o2 the 15th inst.(to-morrow). The ship has been finished 
in the most perfect manner under the superintendence of Mr. 
Henry Cradock, the master-shipwright, and although she is the 
very reverse of being a pretty looking vessel, she is a good specimen 
of the description of ship which has been brought into existence un- 
der the influence of the improved artillery of the day. A report is 
already in existence that the new ship will have as her first captain 
the royal personage from whom she derives her name, as by the 
time she will be ready for the pennant, the officer in question will 
have attained the rank which would qualify him forthe command 
of a rate of the kind.—The Army and Navy Gazette says: ‘* We 
are informed that Captain Palliser’s 7-in. gun is finished, and, in 
fact, is already at work, having commenced firing its allotted 
number of 1,000 rounds. We have also been told that, in reference 
to the statement made in Colonel Campbell's letter, which appeared 
in the columns of this journal on the 26th December, 1863, and 
wherein it was stated that the writer had lined the chamber of a 
cast iron gun with gun metal, the fact of lining a cast iron gun 
throughout with a tube of coiled wrought iron, which was done by 
Captain Palliser in 1854, is one of a totally different character. It 
is also contended that lining a brass gun is very different in its 
object from lining a cast iron gun; fora brass gun is abundantly 
strong of itself, and the object of lining it would be to obtain a 
hard interior, A cast iron gun is not stroug enough, an} Captain 
Palliser’s discovery consisted in observing and applying the great 
strength of a coiled tube to strengthen acast iron gun.—The recent 
experiments with shells filled with gun cotton go to prove that, if 
this formidable material is to be used in rifled guns, tho rifling must 
be uniform. In the trials alluded to, the constriction in the Armstrong 
gun broke up the shells, while those fired from the smooth bore were 
all successful. — The trial of the Armstrong and Whitworth 
70-pounders still continues, under the auspices of the very able 
committee selected by the War Department and Admiralty ; but we 
understand that preparations are being made in the Arsenal to pro- 
ceed with the rifling of the large batch of breech-loading 70-pounders 
recently altered into muzzle-loaders, and called 64-pounders. These, 
it is said, are to be ritied upon the shunt plan, and supplied to the 
Navy. We can hardly think that such a course could have been 
decided upon before a decision as to the merits of the several systems 
now under trial had been come to. Indeed, the Navy generally 
are in favour of a plain groove, and consider simplicity of gun and 
projectile, with facility of loading, as the first essentials for a naval 
gun. Strong doubts have likewise been expressed as to the 
advisability of employing any system of rifling which detains the 
projectile at the very place where it ought to be most accelerated, 
viz., at the muzzle. This detention will be a great drawback for 
naval firing, causivg inaccuracy, and tending to strain the gun, and 
it is attended with the serious disadvantage of being liable to induce 
explosion in shell firing. Molten iron also, for which such great 
eee heve been made, after its efficiency was so fully tested 
in Portsmouth Harbour, as well as in firing at a section of a ship in 
Woolwich marshes, must be given up, together with gun-cotton, 
or avy still more highly explosive material that science may yet 
place in our hands.” 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for 8ix Months. 


1362. FREDERICK OLDFIELD WARD, Hertford-street, Mayfair, Middlesex 
“Imr ts in the facture of ch ic acid and chromates,”— 
Petition recorded ist June, 1864. 

1720. RIcuARD ARCHIBALD BROOMAN, Fleet-street, London, “* Improvements 
in batteries and in electric printing telegraphs.”—A communication from 
Victor Delaye, Paris.—Petition recorded 11th July, 1864. 

1931. Wiit1am Cuark, Chancery-lane, London, “‘ Improvements in the 
means of producing or tation on porcelain, glass, metal, and other 
surfaces.”—A communication from Frédéric Kuhlmann, Boulevart St. 
Martin, Paris.— Petition recorded 9th August, 1864. 

2190. Paun Emiue Piacat, Rue Garanciere, Paris, ‘‘ An improved process 
of engraving.” 

2192. James T. Crosuanp, Ashton-under-Lyne, Lancashire, ‘‘ Improve- 
ments in steam engines for blowing, pumping, or forcing air, pumping 
water, driving machinery, and for other purposes, and in the construction 
of the houses or beds of steam engines.” 

2195, ALFRED ViNcENT NewToN, Chancery-lane, London, ‘ Improvements 
in sewing machinery, parts of which improvements are applicable to 
ornamenting fabrics and covering buttons.”—A communication from 
Isaac Merrit Singer, New York, U.S.—Petitions recorded 8th September, 
1864. 

2198. Henry Grartor, Brompton-square, Middlesex, ‘‘ Improvements in 
the method of, and machinery for, cutting wood.” 

2200, Witutam CLarK, Chancery-lane, London, ‘‘ Improvements in appa 
ratus for damping paper used in copying letters and other papers.”—A 
communication from Claude Marie Rathias, and Pierre Théodore Notin, 
Bovlevart St. Martin, Rue des JeQneurs, Paris.—Petition recorded 9th 
September, 1864. 

2210. Sir Jonn Scorr Liu, Pall Mall, London, ‘‘ Improvements in the 
apparatus used in propelling by atmospheric pressure or steam power, or 
both combined.” 

2212. Lewis Freperic Goopsopy, Clare, King’s County, Ireland, “ Tm- 
provements in mills for the manufacture of flour from grain.”—Petition 
recorded 10th September 1864. 

2222. James WILLIAMS, Broad Quay, Bath, Somersetshire, ‘‘ Improvements 
in apparatus connected with fermenting, charging, cleansing, or tunning 
vessels, casks, or vats.” 

2226. GeorGr CLARK, Hunter-street, Brunswick-square, Middlesex, “ Tm- 
provements in cuns, gyn carriages, and projectiles, and in the mannfac- 
ture and use of the materials employed in their construction.” — Petitions 
recorded 12th September, 1864. 

2230. HaRotp Porter, Manchester, ‘‘ Improvements in bleaching fibrous 
substances,”"— Petition recorded 13th September, 1864. 

2246. GrorGe HASsELTinE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the manufacture of boots and shoes.”—A communi- 
cation from Joseph Blanchard Crosby, Boston, Massachusetts, U.S. 

2248, RicHArD TOWNSEND, Sheffield, “ An improved tallow cup or lubricator 
for the cylinders and valves of steam engines, steam hammers, and other 
purposes,” 

2250. WitutAM Cuvuspand Sotomon Fry, Clifton, Bristol, Gloucestershire, 
“Improvements in the means or method of effecting communication 
between passengers, guards, and engine drivers of railway trains.” 

2252. AL¥YRED ViNcENT Newton, Chancery-lane, London, ‘‘ An improved 
mode of, and apparatus for, preventing incrustation in steam boilers.”— 
A a from George Tracy Parry, Philadelphia, Pennyslvania, 

2254. AveustR Bertscu, Rue Fontaine St. George, Paris, ‘* Improvements 
in lightning conductors for preventing atmospheric electricity damaging 
electric telegraph instruments.” 

2256. MANvEL LropoLp Jonas LAVATER, Bath-street, Newgate-street, 
London, “‘ Improvements in the manufacture of driving straps or belting, 
and of tubes of vulcanised india-rubber, and also in the manufacture of 
the helical coils of wire commonly inserted in vulcanised india-rubber 
tubes, also in desulphurising articles of vulcanised india-rubber.”— 
Petitions recorded 15th September, 1864. 

2257. Tuomas Moy, Clifford’s-inn, London, ‘‘ Improvements in the mode 
of propelling trains on railways.” 

2258. Joe Green Hey, Hartshead Moor, Cleckheaton, Yorkshire, ‘* An im- 
proved means of, and apparatus for, lubricating the axles of ‘corves’ or 
carriages employed for conveying coal or other material from pits and 
mines.” 

2260. Joun Hawkins Simpson, Kilmeena, Ireland, ‘‘ Improvements in 
printing by electricity for telegraphic and other purposes,” 

2264. RoserT Hot, Little Lever, near Bolton, Lancashire, ‘‘ Improve- 
ments in the manufacture and construction of hoods for ventilators.” 

2266. SAMUEL BENNETT, Manchester, ‘* Improvements in lubricators.” 

2268. Witut1aM Austin, Greville-street, Holborn, London, ‘ Improvements 
in the manufacture or construction of card board, scale board, and other 
boxes, cases, and similar articles.” 

2270. Tuomas Russet. Crampron, Great George-street, Westminster, 
“Improvements in kilns used for drying, burning, and cooling bricks, 
tiles, lime, cement, and other articles.” 

2272. Lovis CoLomr, Paris, Seine, France, ‘‘ An improved mechanism for 
producing a continuous rotatory motion.”— Petitions recorded 16th 
September, 1864. 

2274. CHARLES Brown, Old Steine, Brighton, Sussex, ‘‘A new and im- 
proved mode of, and contrivance for, ripping or cutting open newspapers, 
journals, pamphlets, and other paper, folded or otherwise.” 

2275. MARMADUKE DARELL JRFFREYS, Ebury-street, Pimlico, London, “ Im- 
provements in railway turntables.” 

2276. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in artificial fuel.”—A communication from Paul Baudet, Paris. 

2278. Freperic YaTRs, Birmingham, ‘‘ Improvements in the manufacture 
of iron and steel."—A communication from Dr. Adolph Gurlt, Bonn, 
Prussia, 

2282. Joun Hami.ton Burns, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in the distillation of volatile minerals, vegetable and other organic 
matters,” 

2284, WituiAM Lea, Pool-street, Wolverhampton, Staffordshire, “ An im- 
proved alarum, applicable to doors, windows, and otherwise.” 

2286. Dominique TAmET, Vicille Route Neuilly (Seine), France, “ Improve- 
ments in apparatus for obtaining light for lighting pipes and cigars.” 

2288. Joseru Situ, Bradford, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for spinning and winding wool or other fibrous materials on 
to spools and tubes.”— Petitions recorded 17th September, 1864. 

2289. Aveustus Fie@r, Kensal Green, Middlesex, ** Improvemenis in the 
construction of safety match and fusee boxes.” 

2292. James VeRO, Atherstone, Warwick, “ Improvements in brushes or 
brooms.” 

2294. RicuARD ARCHIBALD Brooman, Fleet-strect, London, “‘ Improvements 
in the manufacture of phosphuret of iron, phosphate of lime, and 
alkaline phosphates.”"—A ication from Edouard Aubertin, Paris. 

2296. RonertT FLD, Leicestershire, “‘ Improvements in weaving ribbons 
and other narrow fabrics, and in looms or apparatus for the same.”— 
Petitions recorded 19th September, 1864. 

2298. WittiaM Laurence, Cornwall Villas, Paddington, Middlesex, “ Im- 
provements in apparatus for mashing and for cooling worts and other 
liquids.” 

2099) Marc ANTOINE FRANCOIS MENNONS, Abingdon Chambers, West- 
minster, “ Improvements in aérial navigation, and in the apparatus 
connected therewith.”—A communication from Gustave de Struve, and 
Nicolas de Tele-cheff, Ofitzerskaia, St. Petersburg, Russia, 

2300. Joun Bernarv Scuort, London-road, Southwark, Surrey, “ An 
improved envelope frame for the use of photographers and others.” 

2301. AMELIA Hicains, Freeschool-street, St. John's, Horselydiowe, 
Southwark, “ Improvements in embrvidering or ornamenting woven or 
spun fabrics, applicable to articles of wearing apparel, ornamental 
decorations of furniture, and other similar purposes.” 

2304. WinuraM Price Struve, Cum Avon Taibach, South Wales, ‘‘Im- 
provements in the manufacture of slabs or blocks of malleable iron.” 

2305. WittiaM Ciark, Chancery-lane, London, “ Improvements in the 
permanent way of railways.” — A comiunication from Constant 
Jouffroy Duméry, Boulevart St. Martin, Paris. 

2306. WittiaM WILKINSON, Cleveland-street, Fitzroy-square, Middlesex, 
‘Improvements in the manufacture of threads or yarns applicable for 
weaving into fabrics, cordage, and other purposes, and in machinery 
appertaining to a part thereof.” 

2303. RicHARD ARCHIBALD BroomaN, Ficet-street, London, ‘‘ Improvements 
in breech-loading fire-arms.”—A communication frou. Cosme Garcia 
Saez, Madrid, Spain. 

2310. Epmuxp Situ, Hamburg, Germany, ‘‘ Improvements in wet gas 
meters.” — Petitions recorded 20th Septem‘er, 1864 y 

2312. FREDERICK HOVENDEN, City-road, London, ** Improvements in railway 
signal apparatus,” . 

2314. Junign Louis Covrcier, Rue de Malte, Paris, ‘‘ Improvements mm 
apparatus for lubricatiny.” 

9319. JouN Henry Jouxson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for the manufacture of cigurs."—A commu- 
nication from Albert Reiniger, Paris. 

2320. Epwarp Youne, Oughtibridge, near Sheflicld, Yorkshire, ‘* Improve- 
ments in the manufacture and application of fire resisting cements and 
materials.”—Petitions recorded 21st September, 1864. : 

2323. SamuRgL Laine, Millwall, Poplar, Middlesex, “ Improvements in 
machinery or apparatus for cutting or shearing metal or other material. 

2327. Isaac WaTTs, jun., Manchester, “‘ Improvements in the construction 
of burners for lamps.”—A communication from Theodore Bourne and 
James Edgar, New York, U.S, 
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2329. Tuomas WALKER and THOMAS FERDINAND WALKER, Birmingham, 
«Improvements in means or apparatus for the utilisation of sewage 
matters, part of which improvements is applicable to raising and forcing 
other fluids.”— Petitions recorded 22nd September, 1864 

9337. HENRY VALE, Birmingham, ‘‘ Improvements in the manufacture of 
eye protectors.” : 

2339. WILLIAM PALMER, jun., Southweald, Essex, “ Improvements in the 
manufacture of candles.” 

2341. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ Improvements in 
the mode of, and hinery for, facturing telegraphic cables."—A 
communication from Daniel Hovey Southworth, New York, and Plase 
Lorillard and Charles Ferris, White Plains, New York, U.S.—Petitions 
recorded 3rd September, 1864. 

2343. Joun Topp, Greenwich, Kent, “ Improvements in machines and 
machinery for rolling, bending, and circling plates and sheets of metal.” 

2351. WILLIAM WuiTTLB, Birmingham, *‘ Improvements in machinery for the 
manufacture of nails, spikes, rivets, and screw blanks.” 

2353. Rosert HatrersLey. Manchester, ‘‘ Improvements in portable 
warming apparatus."— Petitions recorded 24th September, 1864. 

2359. LEWSON ALEXANDER and WILLIAM Brygr Nation, West Ham-lane, 
West Ham, Essex, “‘A mode of separating the pitch and spirituous oils 
from all matters containing them.”— Petition recorded 26th September, 1864. 

2363. JosepH Hitt, Ipswich, Suffolk, ** Improvements in screens and sieves, 
and in apparatus connected therewith.” 

2367. ARTHUR JOHN ADAMS, Fore-street, Devonport, Devonshire, ‘* Im- 
provements in door locks.” 

2373. Kep@win Hoskins Lang, Birmingham, “‘ Improvements in cases or 
receptacles for photographs.”— Petitions recorded 27th September, 1864. 
2383. JEAN JoNGEN, Liége, Belgium, ‘‘ Improvements in the construction 

of fire-arms.” 

2385. NaTHaN Tuompson, Abbey-gardens, St. John’s Wood, Middlesex, 
** Improvements in stoppers for bottles and other vessels.” 

2387. THoMAS JAMES Denne, Mile End, Middlesex, ‘* An improved method 
of protecting the sides and bottoms of iron ships and other submerged 
iron structures.”—Petitions recorded 28th September, 1864. 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
2396. GEORGE HASELTINE, S ildings, Chancery-lane, London, 


**Improved machinery for breaking and grinding ores, minerals, bones, 
and other hard subst A ication from the Boston Milling 
and Manufacturing Company, Massachusetts, U.S.— Deposited and 
recorded 29th September, 1864. 

2397. GrorGe Hase_ting, Southampton-buildings, Chancery-lane, London, 
** Improvements in labels or tags for cotton and other bales.”—A commu- 
nication from Edward Augustus Locke, Boston, Massachusetts, U.S.— 
Deposited and recorded 29th September, 1>64. 

2430. WALTER SMITH CowLEs, New York, U.S., “ An improvement in means 
for adapting casks and analogous structures to retain petroleum, 
naphtha, and the like fluids."—A communication from Louis Spicer 
Robbins, New York, U.S.—Deposited and recorded 3rd October, 1864. 

2442. Groree ToMLInson BousrisLD, Loughborough Park, Brixton, Surrey, 
‘* Improvements in harvesting machines."—A communication from 
Thomas Jefferson Tindall, New York, U.8.—Deposited and recorded 4th 
October, 1864. 
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" Patents on which the Stamp Duty of £50 has been Paid. 


2486. Josep TWEEDALE, Milkstone, Rochdale, Lancashire.— Dated 4th 
October, 1861. 

2496. Tuomas Hugues, Birmingham.—Dated 5th October, 1861. 

2499. ALEXANDER CularLin, Sackville-street, Middlesex.—Dated 7th October, 
1861. 

2524. Joun JAMrS Russet, Crown Tube Works, Wednesbury. — Dated 9th 
October, 1861. 

2511. SAMUEL Bremner, Belle Sauvage Works, Ludgate Hill, London.— 
Dated 8th October, 1861. 

2507. WitLtam Catrorp, Chard, Somersetshire, and Joun SueRwoop 
WHEATLEY, Nottingham.—Dated 8th October, 1861. 

2508. HENRY WILLIS, Albany-street, Regent’s Park, Middlesex.—Dated 8th 
October, 1861. 

2533. Lovis Curistoru, Paris, France, WILLIAM HAwkswortu, Linlithgow, 
N.B., and Gustavus PALMER Hakvina, Paris.—Dated 10th October, 1881. 

= 88 Downs, Kingston-upon-Hull, Yorkshire.—Dated 10th October, 
18 


2555. ALFRED VINCENT Newton, Chanccry-lane, Londen.—A communica- 
tion.—Dated 12th October, 1861. 

2531. CHARLKS WiLsoN Fsit, Salem, Essex, Massachusetts, U.S.—Dated 
10th October, 1861. 





Patents on which the Stamp Duty of £100 has been Paid. 


2541. WILLIAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 3rd October, 1857. 

2552. JAMES ComsBr, Belfast.— Dated 5th October, 1857. 

2566. James WakburTON, Low Mills, Addingham, near Otley, Yorkshire.— 
Dated 6th October, 1857. 

2556. Joun TaLpor Pitman, Gracechurch-street, London.—A communication. 
—Dated 6th October, 1557. 

2574. Tuomas Grubs, Dublin,—Dated Sth October, 1857. 


Notices to Proceed. 

945. ALPHONSE NORMANDY, Montague-place, Clapham-road, Surrey, ‘* Im- 
provements in ships’ hearths or cooking apparatus,”— Petition recorded 
15th April, 1864. 

1310. Joun Haxcourt Brown, Strand, Westminster, ‘‘ Improvements in 
treating animal substances for the manufacture of size, pulp, and pulpy 
matter, and converting the said pulp or pulpy matter into sheets, slabs, 
blocks, thread, hollow, or tubular articles, and such other articles of 
commerce for which the said sheets, slabs, blocks, threads, hollow or 
tubular articles may be applicable.”—Petition recorded 26th May, 1864. 

1317. Gustav ALBRecuT CaRL BremMeg, Unna, Westphalia, Prussia, * Im- 
provements in, and apparatus for, the puddling of iron and steel.” 

1322, James Hupson and CuristopHER CaTLow, Burnley, Lancashire, ** Im- 
provements in looms for weaving.” —Petitions recorded 27th May, 1864. 
1328. ANDRE ETIENNE, Francis-street, Tottenham-court-road, London, 
* Improvements in the construction of carriages and vehicles, and of 

wheels applicable thereto.” — Petition recorded 28th May, 1864. 

1332. RicuarD Lonepen Hatrersuey, Keighley, andJ ames HLL, Crosshills 
Yorkshire, ** Improvements in looms for weaving.” : 

1338, CoLLINSON HALL, Navestock, Essex, ‘‘ Improvements in ploughs and 
in machinery or apparatus for working the same and other agricultural 
unplements by steam.” 

1339. Joun HuaGett, Eastbourne, Sussex, “Improvements in steam 
engines, applicable also to pumps and gas exhausters.”— Petitions 
recorded 30th May, 184. 

1344. GEORGE HAsELTINE, Southampton-buildings, Chancery-lane, London, 
‘Improvements in breech-loading fire-arms.”—A communication from 
James Inger-oll Day, Stonington, Connecticut, U.S. 

1348 JosePu GxoxGE, Fulbourne Asylum, Cambridge, ‘‘ An improved fire 
escape.” 

135v. JouN MARTIN StTaNnLey and Janez STANLEY, Midland Works, Sheffield 
“An improved apparatus to be applied for steam and blast engines, 
pumps, watermills, and for other like purposes.” ¥ 

1353. Joun Piatt and EcMunp Hartiey, Oldham, Lancashire, “ Improve- 
ments in looms for weaving.”—Petitions recorded 31st May, 1864. 

1355. RicHarp Epwarp Donovan, Court Duffe, Casticknock, and Ropert 

WLES, Biackhall-place, Dublin, *‘ Improvements in the means for the 
prevention of fraud by altering cheques, drafts, bills, 1.0.U.s, and docu- 
ments of any description relating to the payment and receipt of money.” 

1357. GzorG& Epwakb Derine, Lockleys, near Welwyn, Herts, ‘‘ Improve- 
ments in fasienings for the permanent way of railways.” 

1358. CHARLES Robert HUMPHREY and JouN HASLER, Old-street, St. Luke’s, 
Middlesex, ‘‘ Improvements in machinery or apparatus for preparing 
dough, paste, and other similar plastic substances.” 

1360. Henry AMBLER, Halifax, Yorkshire, “ Improvements in singeing 
yarns and fabrics,” ‘ 

1362. FREDERICK OLDFIELD WarD, Hertford-street, May fair, Middlesex 
“Tmprovements in the manufacture of chromic acid and chromates.”— 
Petitions recorded 1st June, 1864. 

1370. WILLIAM HENRY MELLOR, Liverpool, ‘‘ Improvements in self-acting 
—7 or saturating apparatus for the use of brewers, distillers, and 

ers. 

1372. KicHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in ordnance and in gun carriages.”—A ication from Tl hil 
Alexander Blakely, St. Petersburg, Russia. . 

1373, RICHARD ARCHIBALD BrooMAaN, Fleet-street, London, ‘* Improvements 
in lubricating axles and other moving parts of machinery.”—A commu- 
nication from Jean Fran¢gois Auguste Aerts, Anvers, Belgium. 

1375. FREDERICK OLDFIELD WARD, Hertford-street, May Fair, Middlesex, 
“* Improvements in processes and apparatus for treating alkaliferous 
minerals, to obtain aikalies, alkaline salts, alumina, and accessory pro- 
ducts.”—Petitions recorded 2nd June, 1864. 

1385. Tuomas HoLpeN, Rawtenstall, Lancashire, “‘ Improvements in the 
methed of driving cylinders and doffers of carding engines.”—Petition 
recorded Srd June, 1864. 

1383. WittiaM Hoventon, Gomersal, George Burrows and CHARLEY 
_OLDROYD, Birstal, Yorkshire, ‘‘ Improvements in self-acting mules.” 

13:9. Tuomas WILSON, Birmingham, ‘‘ Improvements in breech-loading fire- 
arms, and in projectiles and cartridges.” 








1391. Epwarp Lepesr, Albany-road, Camberwell, Surrey, ‘‘ A new machine 
for dividing into filaments various materials used in the manufacture of 
Paper, such as rags, woods, barks, and fibrous substances.” 

1392. Josep Smiru, Coventry, Warwickshire, ‘* Imp ts in apparatus 
for weaving ornamental fabrics.” 

1399. James Dopez, Manchester, “‘ Impr in hinery or appa- 
ratus for cutting the teeth of bevel wheels, or patterns for such wheels.” 
—Petitions recorded 4th June, 1864. 

1400. Benjamin EpwarD Makin Crook, Halifax, Yorkshire, “‘ Improve- 
ments in boilers used when heating buildings and other structures, by 
the circulation of hot water.”’ 

1405. Wittiam Henry Preece, Southampton, “ Improved domestic 
telegraphic apparatus.” — Petitions recorded 6th June, 1864. 

1412. Henri ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
** Improvements in telegraphic printing apparatus.”—A communication 
from Victor Delaye, Rue de la Paix, Paris. 

1417. Josepn ArMyTace Wapk, Kingston-upon-Hull, ‘‘ Improvements in 
machinery or apparatus for treating clay and other substances.” 

1418. ARTHUR Tuomas We.p, Gravesend, Kent, and Joun Fow.iorr 
PowE.L, Albion-place, Hyde Park, London, “ Improvements in the 
separation of animal substances from rags of mixed fabric.”—Petilions 
recorded 7th June, 1864. 

1427. Joun TuRone Crick, Leicestershire, ‘‘ Improvements in the manufac- 
ture of boots, shoes, and slippers.”—Petition recorded 8th June, 1864. 

1432. Robert OLpripek, Gracechurch-street, London, ‘‘ Improvements in 
the mode of working the rudders of boats, ships, and other vessels.”— 
—Petition recorded 9th June, 1864. 

1444. RicHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in frames for spinning cotton, wool, and other textile and filamentous 
substances.” — A communication from Hippolyte Auguste Fostier, 
Sémeries, France.— Petition recorded 10th June, 1864. 

1482. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘* Improvements 
in apparatus for tuning f vm A ication from Frang¢ois 





+ 








Delsarte, Paris. — Petition recorded 15th June, 1864, 
1491. Sipney Truss, Hough Green, Cheshire, ‘* Improvements in the con- 
struction of rails for the permanent way of railways and tramways.”— 

Petition recorded 16th June, 1564. 
1506. Perer Srence, Smedley, New Hall, 
+ “ 


and Henry Davis Pocuin, 
Broughton Old Hall, near Manch i 


in smelting 





prove 
copper ore.” 

1509. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ The manufac- 
ture of lyes or liquors applicable to the cl ing and bleaching of wool 
and other fibrous substances, as well as of textile fabrics."—A communi- 
cation from Madame Rosine Saiglan Bagnéres, Paris. —Petitions recorded 
17th June, 1864. 

1519. Joun Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in grinding and polishing glass."—A communication from Eloi Eugtne 
Narcisse Derogy, Paris. 

1520. Joun Hexry Jounson, Lincoln’s-inn-fields, London, “ Imprevements 
in the manufacture of looking glasses, mirrors, and other reflecting 
surfaces.”—A communication from Edouard Dodé, Paris,—Petitions re- 
corded 18th June, 1864. 

1569. James Hout, Oldham, Lancashire, ‘‘ Improvements in machinery for 
opening and cleaning cotton and other fibrous substances.”— Petition 
recorded 23rd June, 1864. 

1594, BENJAMIN NicoLL, Regent-street, London, “‘ Improvements in the 

facture and or tion of garments and other articles com- 
posed of textile or other fabrics or materials, also in the machinery or 
apparatus employed for these purposes.”—Petition recorded 24th June, 
1864. 

1602. CuarLes Denis, Arras, France, ‘‘ Improvements in gas heating or 
cooking stoves,”—-Petition recorded 25th June, 1864. 

1914. ALFRED Lone, Aylesbury-terrace, Walworth, Surrey, “ Means or 
apparatus to facilitate the acquisition of languages, applicable also to 
obtaining various changes in musical combinations, and to other purpos:'s 
of education, utility, amusement, or diversion.”—Petition recorded 4th 
August, 1864. 

1981. Witn1aM CLARK, Chancery-lane, London, “‘ Improvements in the 
means of prod ” or tion on } lain, glaxs, metal, and other 
surfaces."—A communication from Frédéric Kuhlmann, Boulevart St. 
Martin, Paris.—/etition recorded 9th August, 1864. 

















2060. Henry Parkks, Birming » Pp in the facture 
of colours for dyeing, printing, and other uses.”—Petition recorded 19th 


August, 1864. 

2159. PercevAL Moses Parsons, Blackheath, Kent, ‘‘ Improvements in 
ordnance and projectiles.”—Petition recorded 2nd September, 1864. 

2180. ANDREW Suarp, Glasgow, Lanarkshire, N.B., *‘ Certain improve- 
ments in cabinet bedsteads.”— Petition recorded 6th September, 1864. 

2193. James FLEMING, Glasgow, Lanarkshire, N.B., ‘‘ Lmprovements in the 
treatment of tobacco leaf for the extracting of juice or liquor therefrom.” 
—Petition recorded 8th September, 1864. 

2204. Henry Curistien Losnitz, Renfrew, N.B., “ Improvements in oscil- 
lating steam engines, and in the valve motion thereof.”—Petition recorded 
9th September, 1864. 

2212. Lewis FrREvERIC Goopnopy, Clare, King’s County, Ireland, ‘‘ Im- 
provements in mills for the manufacture of flour from grain.”— Petition 
recorded 10th September, 1864. 

2222. James WiLLiAMs, Broad Quay, Bath, Somersetshire, “ Improvements 
in apparatus connected with fermenting, charging, cleansing, or tunning 
vessels, casks, or vats.”—Petition recorded 12th September, 1864. 

2252. ALFRED Vincent Newton, Chancery-lane, London, ** An improved 
mode of, and apparatus for, preventing incrustation in steam boiiers.”— 
é communication from George Tracy Parry, Philadelphia, Pennsylvania, 

1.8, 


2254. Aveuste Bertscu, Rue Fontaine St. George, Paris, ‘‘ Improvements 
in lightning conductors for preventing atmospheric electricity damaving 
electric telegraph instruments.”—Petitions recorded 15th September, 1864. 

2262. STANISLAS ANTOINE Bakon, Paris, “ An improved so-called * bed 
table.’ ” 

2263. STANISLAS ANTOINE Baron, Paris, “‘ An improved bedstead.” 

2264. Rosert Hout, Little Lever, near Bolton, Lancashire, “* Improvements 
in the manufacture and construction of hoods for ventilators.”— Petitions 
recorded 16th September, 1864. 

2274. CuaRLEs Brown, Old Steine, Brighton, Sussex, ‘‘A new and 
improved mode of, and contrivance for, ripping or cutting open news- 
papers, journals, pamphlets, and other paper folded or otherwise,” 

2277. — Curimes, Rotherham, Yorkshire, “ Improvements in hydrants or 
fire cocks.’’— Petitions recorded 17th September, 1864. 

2320. Epwakp Youne, Oughtbridge, vear Sheffield, “‘ Improvements in the 
manufacture and application of fire resisting cements and materials.”— 
Petition recorded 2\st September, 1864. 

2361. James Mackay, Aighburth, Liverpool, ‘‘ Certain improvements in 
projectiles to be employed in ordnance, and in the manufacture of the 
same.”— Petition recorded 27th September, 1864. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
8th October, 1864. 
510°, 4d. ; 111, 8s. 6d. ; 140, 4d. ; 147, 4d 


14321", 4d. ; 2 ; 149, 
10d, ; 150, 4d. ; 152, 4d. 5 153, 4d. ; 155, Sd. 5 158, 10d. ; 174, 10d. 5 175, 10d. ; 
182, 2s. 4d. ; 183, 4d. ; 186, 8d. ; 187, Gd. 5 188, Sd. ; 189, 4d. ; 190, 10d. ; 191, 
4d. ; 192, Is. 4d. ; 193, 10d. 5 194, Is. 2d. ; 195, Is. dl. ; 196, Is. 2d. ; 197, 4d. 
198, 8d. ; 199, Is. 4d. ; 200, 4d. ; 201, 4d. ; 202, 4d. ; 203, 10d. ; 204, 8d 
205, 4d. ; 207, 4d. ; 208, 1s. 4d. ; 209, 4d. ; 210, 4d. 5 211, 10d. ; 215, 1s. Sd. 
216, 23. 4d. ; 217, 1s. ; 218, 4d. ; 222, 6d. ; 226, 4d. 


2810*, 4d. ; 
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«*. Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
TUE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

567. A. V. Newton, Chancery-lane, London, “‘ Apparatus for heating the 
Seed water of steam boilers.”"—A communication.—Dated 7th March, 
1364. 

This invention consists in the application to a steam cylinder of two or 
more heater exhaust valves in addition to the ordinary condenser exhaust, 
and arranged in relation to the same and to the ordinary steam piston in 
such a manner that the heater exhaust will open with the usual lead of the 
exhaust valve into the condenser, the condenser exhaust waiting upon it 
such a period of time as in practice the greatest economy in the working of 
the engine will direct. By this arrangement a portion of the exhavst 
steam passes into the heater and raises the temperature of the feed water 
to nearly 212 deg. or from 100 deg. to 120 deg. above the usual temperature 
in the hot well, without obstructing in the least the motion of the piston or 
the correct operat:on of any part of the engine, and by connecting the lower 





part of the steam chamber in the heater with the feed pump the heater is 

kept clear of water, and the boilers are supplied to the extent of conden- 

sation in the heater with fresh water.—Not proceeded with. 

573, W. Cuark, Chancery-lane, London, ** Water pressure engines for raising 
and forcing water.”"—A communication.— Dated 8th March, 1864. 

This invention consists in a novel system of and mode of applying induc- 
tion and eduction valves to water pressure engines, whereby they are 
actuated directly by the reciprocating piston of the engine, without any 
interposed mechanism working through stuffing boxes or other packing, 
and whereby a constant and nearly uniform flow of water is admitted to 
the cylinder to act upon opposite sides of the piston and drive it in opposite 
directions alternately, without any concussion or loss of time at the end of 
the stroke. It also consists in so combining either one or two pump 
cylinders and plungers with the cylinder and piston of a water pressure 
engine for the purpose of applying such engine to the raising or forcing of 
water that the water to be raised is taken directly from the engine cylinder, 
and the use of the cylinder heads, stuffing boxes, and glands is entirely 
dispensed with, both in the engine and pump or pumps, It also consists in 
a certain mode of applying the pump cylinders within surrounding casings, 
whereby the use of pipes between the cylinders and the air vessel of the 
pump is dispensed with, and provision is made for applying pump cylinders 
of different sizes in convection with the same engine. 

574. J. Lawrence, Uckyield, “* Signal apparatus applied to steam boilers.” — 
Dated 8th March, 1864. 

This invention consists in the application of a whistle or audible signal 
apparatus to steam boilers, whereby a signal is given when the water sinks 
to te level, and thus indicates a deficiency of water.—Not proceeded 
with. 

586. G. Davies, Serle-street, Lincoln’s-inn-fields, London, “ Tranvforming 
the ebb and flow of the tide into a continuous and constant hydraulic 

wer."—A communication.—Dated 9th March, 1864. 

This invention consists, essentially, in the formation by means of embank- 
ments of two basins separated from each other by a wide causeway upon 
which are established the works to be driven by the power produced. A 
water course or channel traverses this causeway connecting the basins 
together, and contains a hydraulic,motor of some,kind, whether a vertical 
wheel or a turbine. One of the basins called the upperbasin is intended to 
contain the supply of water necessary to drive the works during a maximum 
time of twelve hours, The basins are provided with clack valves for the 
egress and ingress of water, the said valves in the upper basin opening 
inwards for the admission of water, and outwards in the ewer basin for the 
escape of water,—Not proceeded with. 

590. W. Hutouinson, Salford, “ Steam engines.”—Datel 9th March, 1564. 

This invention relates, First, to the application of certain apparatus 
between two cylinders whereby motion may be communicated to an inter- 
mediate crank, while, at the same time, a parallel motion is secured for the 
rods of the two pistons. This apparatus consists of a fixed wheel with 
internal teeth, in gear with which is a pinion carried by the crank. To this 
pinion the piston rod is connected, and at the said pinion rolls around the 
internal teeth, the required parallel motion will be obtained. The cylinders 
above-named may both be steam cylinders, or one of them may be an air 
pump, or a force or lifting pump. Secondly, the invention consists in 
certain methods of constructing the above described parallel motion.— 
Not proceeded with. 

630. W. E. Groen, Wellington-street, Strand, London, ‘* Applying and 
transmilting votive power obtained from the sea."—A communication,— 
Dated 12th March, 1364. 

It is, according to this invention, proposed to employ the ascentional 
power of the wave by transmitting it to the pistons of a pneumatic engine 
in the following manner :—At any point of a beach, or of any construction 
built on the sea shore, it is proposed to place an arrangement of two or 
more pulleys on which will roll a cable baving at one end a buoy and at 
the other a counter weight, which may rise and fall in a well made for such 
purpose. The pulleys by the constant come-and-go motion of the wave, 
which will at one time lift and at another lower the buoy, may be guided 
by connecting rods, which act upon the pistons of air compressing machines, 
which will store this compressed air in reservoirs provided for this purpose, 
and placed even several miles inland at the places where the power is re- 
quired. The distribution of this power will be effected through pipes by 
which it will be dispensed to blast furuaces, spinning factories, or other 
places where it may be required.—Not proceeded with, 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Iittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, ec, 


638. J. Symes, Norfolk-street, Strand, London, ** Masts for sailing boats and 
vessels.” —Dated 12th March, 1864. 

In performing this invention the inventor proposes, in lieu of fixing the 
mast in an immovable socket, to allow it to be capable of yielding or slant- 
ing over to leeward when a strong and sudden gust of wind fills the sail, 
thus relieving the boat or vessel from strain, and preventing it upsetting. 
To the seat of a boat two uprights are bolted having bearings therein to 
receive a horizontal shaft bent downwards into a vertical shaft, on the 
upper part of which, just beiow the bend, a socket is fitted, through which 
the mast is inserted; some distance velow a second socket is fixed, into 
which the bottom of the mast is set. Below this a spherical counter-weight 
centrally perforated, encloses the shaft, and is secured by across pin passing 
through the shaft below the counter weight. The weight may be set at 
varying positions or elevations, according to the leverage required to 
counteract the force of the wind. A groove or slot at the bottom of the 
shaft serves to receive a catch so as to keep the mast fixed at any required 
time. In ships or vessels the uprights or standards would be fixed on deck, 
and a space would be cut in the deck or decks to allow of the swinging of 
the masts and weights.— Not proceeded with. 

669 J. Price and R. E. Donovan, Dublin, “ Preventing collisions on rail- 
ways.” — Dated 8th March, 1864. 

One part of this invention has for its object the preventing or lessening 
of the concussion arising from a moving train or jocomotive engine ruuning 
against the blocked end of a terminus or blind siding, and consists in the 
employment of either a sliding or rolling frame, or of buffer rods at the 
end of the terminus or siding, which frame or buffer rods, by its or their 
motion on a train or engine coming in contact with the same, is or are 
caused to draw or push bars, rods, or plates of iron or other suitable 
materia] through one or more fixed dies, or against cutters so arranged as 
to draw out, compress, cut, shear, or plane such bars, rods, or plates along 
one or more edges or surfaces, Or the patentees attach the dies or cutters 
to the moving frame or buffer rods so as to act in the before-described 
manner on one or more fixed bars, rods, or plates, or upon the rails, 
Another part of the invention has for its object the prevention of, or the 
1 ing of the ion arising from collisions on railways generally, 
and consists in fixing the before-mentioned die, or dies, or cutters to the 
moving train, and causing it or them to act upon one or more bars, rods, or 
ane also carried by the train, which bars, rods, or plates, are capable of 

eing suddenly attached to the rails, chairs, sleepers, or other fixed points 
on the permanent way, whereby the plates, rods, or bars are dragged 
through the dies or against the cutters attached to the engine, carriages, or 
the trucks of the train, the momentum of the train being consequently 
expended in the drawing out, compressing, cutting, shearing, or planing of 
such bars, rods, or plates, and the train is stopped before a collision can 
take place. Or the dies or cutters fixed to the train may be made to act in 
a similar manner upon the rails or sleepers of the permanent way. 


572. W. Moir, Stretford, near Manchester, “* Improvements in railways, 
railway carriages, and wm a mode of telegraphing sgnals.”—Dated 8th 
March, 1864. 

This invention consists in placing a continuous line or way parallel to and on 
the outside of either side of the rails or permanent way of railways as at present 
constructed, and at such a distance as not to interfere with the chairs upon 
which the rails rest. Upon the upper surface of the continuous outer line 
or way the patentees place at intervals wheels, sheaves, or pulleys revolv- 
ing on their axes, and adapted for taining carriages propelled by an 
engine or other power travelling on the rails or permanent way of railways 
as at present constructed. The carriages intended to travel on the wheels, 
sheaves, or pulleys of this continuous outer line or way, are constructed with 
grooves or channels on either side, the part of such grooves or channels bear- 
ing or travelling onthe wheels, sheaves, or pulleys being concave, andthe side 
of such grooves or channels having friction rollers. To thecarriages and outer 
rail or way so constructed and arranged, brakes are adapted to be brought into 
action against snch outer rail or way as occasion may require. The relative 
levels of the upper surface of the continuous outer line or way and of the 
rails or permanent way of railways, as at present constructed, may be 
adapted to each other so as to admit of the latur being below the surface of 
the ground, 

577. H. Greaves, Abiagdon-street, Westminster, *‘ Improvements in the con- 
struction of railways and tramways, and in contructing aud unloading 
wagons used theresn.””—Dated 8th March, 1864. 

This invention has reterence to the construction of wagons used on rail- 
ways and tramways, and relates, principally, to such as are employed for 
the conveyance of coals and other like articles, and consists in bringin the 
body of the wagon to the under carriage at each side, so that, by withdraw- 
ing the pins of the hinges at one side of the body of the wagon, that side of 
it may be capable of being raised so as to throw the bottom into an inclined 
position, and thereby enable the coals or other articles to be shot out at the 
oppo-ite side on to a suicabie trough or shoot placed to receive them.—Not 
proceeded with. é 
599. S. BLACKWELL, Ox/ford-street, London, “ Apparatus used for breaking 

horses." —Dated 9th Marca, 1864. 
This invention cousiets in forming the horns or upper parts of a dumb 
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jockey of gutter-percha, or of gutta percha compounds, each horn having 
enclosed therein a piece or pieces of whalebone, in order that, while retaiu- 
ing the advantages derived from the use of gutta-percha, the horns may be 
made of greater strength and elasticity, and the horns of adumb jockey 
thus rendered less liable to be injuriously acted on by extreme tempera- 
tures. 

604. T. BANKS, Kidderminster, ‘‘ Steering ships and vessels."—A communica- 

tion.— Dated 10th March, 1864. 

This invention consists in steering ships and vessels by means of screws 
similar to those commonly employed for propelling ships and vessels. Two 
of the said screws are employed, one on either side of the ship or vessel, the 
said screws working on axes situated in the same line, but capable of 

tating independently of each other. The axes of the said screws are 
situated in a horizontal plane and at right angles to the ship’s length.—Not 
proceeded with, 








Crass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
681. L. A. Lanien, Abingdon-street, Westnunster, ‘‘Improveinent in the solu- 
tions of mucilaginovs matters employed in the dressing of linen, hemp, &c.”" 

— Dated 9th March, 1864. 

This invention consists in the addition of glycerine to the solutions of 
mucilaginous matters or “ weaver's starches,” employed in the dressing of 
linen, hemp, and certain otier yarns of vegetable origin, preparatory to 
their being woven.—Not proceeded with. 

583. J. M. WoRRALL, Ordsall, Lancashire, ** Dyeing or colouring looped cut 
pile or raised textile fabrics composed of cotton and silk."—Dated 9th 
March, 1564. 

This invention consists in first dyeing or colouring the cotton warp a fast 
colour, by the use of Turkey red, indigo, or other fast colour, and by any 
ordinary means or process. When thus dyed the silk is to be interwoven 
with it, and when so combined the mixed fabric produced is to be dyed in 
any of the usual ways. The chief feature of the invention is the dyeing of 
the cotton a fast or foundation colour, previous to weaving, so that when 
the woven cotton and silk is submitted to the second proce-s of dyeing to 
colour the silk, the cotton being already coloured) will t.ke up asec nd 
amount of colour, and become dyed the same colour as the silk, which 
would not otherwise be so, inasn.uch as the cotton has not as great an 
affinity for colouring matter as silk.—Not proceeded with. 

584. J. P. Worrat, Ordsall, Lancashire,‘ Dyeing or colouring looped, cut 
or raised textile fabrics composed of cotton and silk.’’—Dated 9th March, 
186 


The patentee claims, First, the dyeing or colouring of looped cut pile or 
raised fabrics, camposed of cotton and silk, by means of a solution or 
mordaunt of any of the salts of tamin, or any combination thereof, which 
will form an insoluble salt in the fabric preparatory and previously to sub- 
mitting the said fabrics to the ordinary process of dyeing with colours 
obtained from analine, naphthaline, and analogous substances. Secondly, 
the preparation of the fabric with stannate of soda and acid, previously to 
the application of the tannin. 

587. C. BRUKELL, Oldham, ‘‘ Apparatus for ginning or cleaning cotton, dc." 
— Dated 9th March, 1864. 

This invention cannot be described without reference to the drawings, 
589. T. Greenwoop and H, Hapury, Leeds, ** Machinery for dressing silk 

waste.” —Dated 9th March, 1804. 

The object of this invention is to effect an economy in the operation of 
dres-ing silk wa te, which economy is produced mainly by the mtroduction 
of a novel arrangement of mechanism for presenting the books of silk to 
the combing surfaces. The books or clamps, within which the stricks of 
silk to be operated upon are held, the patentees mount upon the periphery 
of a drum, which slowly rotates in a vertical plane. These books lie trans- 
versely between side flanges of the drum, or in lines parallel to its axis, 
and at given distances apart there are fixed transverse bars, for dividing 
up into sections the space around the periphery and between the flanges of 
the drum. In these sections or divisions clamping bars are placed, for the 
purpose of tightening or wedging fast the books or clamps, and hoiding 
them firmly in the drums. ‘The stricks of silk thus clamped are presented 
to an arrangement of endless card surfaces, which dress or comb them on 
their opposite sides, and the pendent ends thus acted upon are then 
finished by passing under the action of a pair of rollers, fitted with card or 
comb teeth, While the dram, charged with the books of silk, is still 
rotating the attendant is enabled to remove the books of dressed silk, in 
order that its position in the clamps may be reversed (to bring the other or 
uncombed end next under the action of the machine), and to replace them 
with fresh books or clamps. 

593, G. T. BousrixLp, Loughborough Park, Brixton, “ Rollers to be used in 
machinery for spinning ond manufacturing wool, cotton, and other- 
Jibrous materials,”—A communication.—Dated 9th March, 1864. 

This invention consists in constructing the rollers in such mauner that, 
while the inner or under body of the roll nearest the shaft or spindle is 
Jeft iu an elastic state, the outer circumference or face will be rigid, smeoth, 
and impervious to oil and other corroding substances, 

614. F. WILKINSON and W. RosserTer, Accrington, ‘‘ Machinery for card- 
ing cotton and other fibrous substances.”"—Dated 11th March, 184. 

This invention cannot be described without reference to the drawings. 
616. W. Cocksuott, Keighley, Yorkshire, ‘‘ Driving the spindles of spinning 

Srames.”—Dated Wth March, 1864, 

This invention consists in employing, for the above purpose, bands formed 
of hide, using, by preference, what is called white hide. The hide is cut into 
narrow bands, and at one end the inventor forms an eye—by preference, a 
metallic eyelet—and the other end is formed tapering to pass through such 
eye. And when a band thus formed is passed around the cylinder, or other 
means of imparting motion to the spindles, and arouud the pulley of the 
spindle, he connects the ends thereof by passing the tapered end of one 
end through the eye in the other end, and then, upon pulling that end 
tight, and making a knot in it, an endless band is obtained, which, when 
the cutting is regular, will give a uniform motion to the spindle. —Not pro- 
ceeded with. 

626. J. Lawson and J. Lawson, jun., Glasgow, ‘* Weaving."—Dated 12th 
March, 1864. 

Tn carrying out this invention according to one modification no shuttle is 
used, but there are two wefts, which are drawn off bobbins, one at each 
side, and which are passed through eyes in needles or carriers. The warps 
are shed in any common way, and into each shed both weft carriers are 
passed from opposite sides and then withdrawn ; loops of the wefts are 
thereby laid in the shed in opposite directions, the ends of those loops being 
caught by pins made to enter them either at, beyond, or within the 
selvage on the opposite sides respectively from; those from which the loops 
are introduced. By these means firm selvages are formed at both sides—a 
result believed to have been hitherto unattained in this kind of weaving. 
In other modifications more than two wefts are usea, being introduced 
into different sheds, which sheds may be either successive, or, as in 
the case of thick fabrics, simultaneous; but it is, in most cases, pre- 
ferred to insert in each shed at least two loops from opposite sides. — Not 
proceeded with, 

629. L. A. Durriku, Soho-square, London, “ Method of clearing, or causing 
to disappear from wool, woollen yarn, woollen fabrics, mixed woven 
Jabrics, or felted cloth or Jabries, the specks caused by particles of 
matter in wool or fabrics, abore mentioned, and other blemishes which 
do not receive the dye equally with the yeneral body of the fabric or sub- 
stance."—A communication... Dated 12th March, 1864, 

This invention consists in removing or obliterating the aforesaid specks 
by mordanting the fabric, wool, or yurn, by any of the well known mordant 
sults used for dyeing vegetable fabrics, and then; passing the said fabric, 
wool, or yarn through a dyeing liquid, 














Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implenents, Flour 
Mills, ge. 
578. J. H. Jounson, Lincoln’s-inn-fields, London, “ Apparatus sor drying 
grain.”"—A communication.—Lated 8th March, 1864. . 
This invention relates to a peculiar construction and arrangement of 
apparatus for drying grain, and consists in the employment of a peculiar 
self-ucting mechanical contrivance for propelling the grain along its drying 
surface. The grain to be dried is fed in at one exd of a long, shallow 
trough, provided with a perforated bottom, through which hot air ascends 
from a kiln below, Iu some cases a fan blast may be employed, to assist 
the ascending current of hot air. Along the sides of this trough are laid 
rails, upon which ron the supporting wheels of s carriage or travelling 
frame, of about half the length of the trough itself. This carriage is pro- 
vided with rows of stirrer:, consisting of thin metal blades or pallets, made 
to feather or turn on their axes individually by the aid of bell crank levers 
acted upon by fixed stops during the to-and-fre motion of the carriage. 
This motion ts imparted to the cairiage by any well-known reversing gear, 
such, for example, as that employed in planing machines, a rack beng 
fitted to the carriage, to receive the motion from a pinion on the reversing 
shaft. By causing the blades or pallets to present themselves alternately 
with their faces and edyes to the grain during the to-and-fro motion of the 
carriage al ng the trough, the grain is drawn wong the entire surface of the 
erfora‘ed bottoun rail, and is thus kept constantly stirred during the dry- 
ng process. ot proceeded with, 





602. 3 J. W ALLACE, Haldane'’s Mill, near Alexandria, Dumbartonshire 
*‘ Reaping machines.” — Dated \Wth March, 1964. ‘ 
In a modification embodying the improvewents relating to the draught, | 





a wooden bar is connected, by metal framing, to the glind or bow of the 
swivelling fore wheel, and to this bar are jointed or hooked the chain 
traces for one or two horses. Each breeching is connected to the traces on 
either side, and a tube is put over the chain trace, so as to extend from the 
breeching connection back tothe bar. Or, instead of the tube,a long link orrod 
may be substituted for the chain at that part of the traces, The tubes or 
rods enable the horse to back the machine without side poles. The 
improvement in the delivering consists in employing a self-acting tilting 
board, which receives the cuc crop, and, instead of merely oscillating, 
makes a complete half turn at suitable intervals. The board may be 
driven directly from the axle of the driving wheel or wheels, such axle 
having fixed on it a wheel with teeth on only a portion or portions of its 
circumference, and gearing with a toothed wheel on the spindle of the 
board. The improvemeuts relating to the cutting knife consists in attach- 
ing the knife plates to the knife bar, so as to overhung the inner side 
thereof, and in piacing bars across the fingers, for the under sides of the 
knife plates themselves to rest and work upon, and without the bottom 
of the knife bar touching the fingers, the object being to make sure 
of the knife working close down upon the fingers. —Not proceeded with. 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warmang, Ventilating, Se. 


579. A. V. Newton, Chancery-'ane, London, “ Preparatton of clay for 
moulding bricks, &c.”— A cummunication.—Dated sth March, 1864. 

It is here proposed to take the wet clay which is in a state ready to be 
moulded, and to heat the same ina closed ve-sel to a temperature of, say, 
from 158 dey. to 212 deg. Fab., without diminishing the water contained in the 
clay. This clay when moulded can then be dried in very hot air without 
being liable to crack.—Not proceeded with. 

535. D. Brovik, Paisley, “Apparatus for heating water by means of wast® 
steam.” —Dated 9th March, 1864. 

In carrying out these improveaents the apparatus is so arranged as, in 
the case of the waste steam teing from a high pressure engine, to avoid any 
appreciable back pressure. In a modification of apparatus embodying the 
improvements the waste steam used is admitted into one side of a 
chamber or vessel, which is of a rectangular or other convenient form, and 
which is fitted with a vertical orinclived diapbragm, pierced with numerous 
holes. The water to be heated is first passed throug tubes arranged on 
that side of the perforated diaphragm at which the steam enters, and is 
then made to run {down the surface of the diaphragm. The steam, blow- 
ing through the diaphragm, throws the water towards the further side of 
the chamber, and towards a series of inclined shelves down which the water 
runs, and is, as it were, projected off their edges into the steam again. ‘ihe 
steam thus becomes condensed, and the water beated, the products passing 
off by a pipe from the bottom uf the chamber. Thechamber is fitted with a 
pair of vaives, one opening inwardly to admit air, and the other opening 
outwardly, whenever the interval pressure exceeds a predetermined 
amount, to which the valve is loaded, and which need not be at all large.— 
Not proceeded with. 

603. T. BovLe, Gray's-inn road, London, “ Air and smoke valve.” —Dated 10th 
March, 1364 

This improved air and smoke valve consists, essentially, of a pendent 
swinging valve, composed of an air-tight flexible material hanging vertically 
when at rest before a diagonally formed opening which leaves it free to 
swing in one direction from the vertical to tie horizontal position, while 
contining its action in the opposite way tu a more or less limited deviation 
from the vertical line in which it hangs. —Not proceeded with. 

624. J. Piatt, and W. Ricuarpson, Oldham, “ Apparatus for breaking up 
or pulverising clay.” —Nated 12th March, 1864. 

This invention cousists in breaking up or pulverising clay or other 
materials, by causing a series of cylinuers to throw the said materials by 
centrifugal force from the one to the other. These cylinders do not, there- 
fore, act as ordinary crushing surfaces, but revolve apart from each other. 















Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, §c. 
61¢, J. SuortripeR, and J. B. Howei., Shepgield, “* Manufacture of guna, 
cylinders, and other articles of cast steel, and homogeneous tron, either 
separately or in combination.”’— Dated 10th March, 1364. 

The patentees clam the manufacture of guns, cylinders, and other 
articles of cast steel and homogeneous iron, either separately or iu combin- 
ation, as described. 

624. C. E. WaLtis, Millman-street, Bedford-row, Holborn, “* Revolving fire- 
arms.” —Dated 12th March, 1864. 

This invention consists in adapting and applying to the revolving chambers 
of such fire-arms a second row of nipples iu addition to the ordinary single 
row, by which means a second charge may be fire! from each loading 
chamber, instead of the single charge alone as heretofore. In this manner 
the number of charges contained in the revolving ber may be increased 
without increasing the d of the chamber. For this purpose, a 
second or additional row of holes is formed in the periphery of the revolving 
chamber, and over them a second row of nipples is mserted, and the striking 
part of the hammer is movable so as to admit of its being slidden into the 
required position for striking on the second or hinder row of nipples after 
acting on the first or front row thereof, 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 
576. E. Cows, Hounslow, * Sofa or transformable bed."—Dat.d 8th March, 
1 








In constructing this sofa or transformable bed, the patentee employs a 
frame, which may be similar in general form or appcarance to the frames of 
sofas as ordinarily constructed. In connection with this frame he makes 
use of two stuffed or spring beds, cushions, or mattresses, placed one above 
the other, so that the upper one may serve the purposes of the ordinary 
sofa seat, and that when the sofa is required to be used or employed for the 
purposes of a bedstead, the upper mattress or cushion may at once be drawn 
forward nearly to the extent of its width, and the lower one lifted up and 
retained in a position level with it. 

6.8. F. Brsson, Auston-road, London, ‘* Wind musical instruments.” —Dated 
llth March, 1564. 

This invention relates to wind musical instruments, and consists in, 
First, a new cornet in C descending to B natural, B flat, A natural, A flat, 
G, G flat F, E natural and E flat, which is in tune throughout, and produces 
an identical quality of tone in all the above mentioned keys; it moreover 
precludes the necessity of transposing songs, &c., from the pianoforte copy, 
thus proving of incalculable utility to ali cornet players. To obtain this 
result the inventor has devised a novel combination and arrangement 
of the slides, shanks, and crooks of the said instrument, and a new mode 
of varying the keys by meaus of the tuning slide. The new cornet in C is 
fully equal iu power, compass, and freedom to the inventor's well known 
cornet in B flat, and the improvements may be applied to any kind of model, 
be the shape what it may. Secondly, a new cornet in D flat, descending to 
A flat on the same principle as the cornet in C described. ‘Thirdly, a new 
cornet (soprano) in E flat, descending to B flat, on the same principle as 
the foregoing, by which the accidentals of tue flat and sharp keys are 
reduced in number, and the fingering greatly facilitated. Fourthly, a new 
cornet in B flat, which, by means of the second tuning slide may be placed 
in A natural and A flat, with the B flat shank, without altering the usual 
position of the hand, or the customary distance of the instrument from the 
lip.--Not proceeded with. 





620. F. Foster, Salisbury-street, New North-road, London, “ Miners’ safety | 


lamps.”""—Dated 11th March, 1s64. 
In carrying out this invention the patentce causes the ring or frame of 


the wire gauze when it js put into its place to engage with a dise or instru- | 


ment which, when turned, raises and lowers the wick ; and on the gauze 
frame he puts a spring catch, which, when the locking ring is screwed into 
its place, bears against the interior thereof, and there is a stop on the 
locking ring which will allow the spring catch to pass it in one dircction 
only. Without this catch the wire gauze could be turned freely round in 
either direction, and the wii k could be thus turned up or down to any 
extent without opening the lamp, but the spring catch limits this motion, 
so that the gauze can be turned to raise the wick only so far as to bring 
the catch up to the stop on the locking ring, a distance which is made 
sufficient for turning up the wick to such an extent as can be required in 
use. In opening the lamp, however, the locking ring requires perhaps 
severai turns to tree its screw, and in the course of this motion imme- 
diately the spring catch is brought up to the stop on the locking ring the 
gauze is compelled to turn with the locking ring, and the motion so coim- 
muuicated to it lowers the wick and extinguishes the flame. 





Crass 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel, 


| 566, J. REVELL, Dukingteld, Cheshire, “Oil cans, lan 


and Lighting Materials, Preparation and Preservation of Food, | 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, J'uint, Paper, Manures, §c. 
568. W. E. Newton, Chancery-lane, London, “ Refining sugar and molasses.” 
—A communication.— Dated 7th March, 1864. 
This invention cu.:sists in the treatment of the syrup or saccharine liquid 


with baryta or strontia, whereby the syrup may be refined with great-r 

speed and economy, and an increased yield obtained than by the processes 

now in use for the same purpose. P 

580. W. E. Newton, Chancery-lane, London, “ Production of baryta 
strontia.”—A communication. - Dated 8th March 1-64. ~ 

The patentee claims the production of baryta and strontia by the decom- 
position of their sulphates into sulphuret, and the transformation of 
sulpburet into a hydrate by means of oxide of copper, or any other oxide 
by separating the precipitates from the salts of baryia, which furnishes by 
saturating the oxide of copper, such separation being effected by transforni- 
ing the insoluble salt of copper into a soluble salt of copper, and utilising 
for the production of sulphuric acid arising from the roasting of the 
sulphurets. 

582. F. ToLHAUSRN, Paris, ‘‘ Manufacture of washing blues.”—A communi- 
cation.—Dated 9th March, 1864. 

This invention consists in employing aniline blue, and in combining jt 
with indigo or other blue matter commonly used for blueing fabric, so 
as tv obtain a richer hue.—Not proceeded with. ; 
5/5, J. L. Norton, Belle Sauvage-yard, London, “ Manufacture of manure.” 

—Dated 9th March, 1864. 

In performing this invention the patentee takes shoddy, woollen rags, or 
woollen waste, such as drops trom scribbling or carding engines and other 
machines, and separates from it the grease or oil by pressing, as is done 
with screw presses, similar to magna presses; or, better, by hydraulic 
pressure or by chemical means; or the substance may be purchased in tue 
above-mentioned state asit issolu,for manure or other purposes. ‘he patentee 
passes the fibre through adusting machine or willey, so as to shake out from 
it the dust and very small particles ; it is then passed through another ma- 
chine with a wider grating, so as to separate the long fibre which it may 
contain. If it be desired to use this more profitably for flock or other pur- 
poses, he takes the short fibre thus separated, or the whole freed from dust, 
and treats it with sulphuric acid diluted to such an extent (with from 80 to 
90 per cent. of water, by preference heated tu 180 deg. or 200 deg.) as will 
not apparently alter the fibre at this stage of the process. This may be 
done on an endless sheet travelling through the liquor, but he prefers 
the use of a revolving shaft with vanes, as hereafter described. The mvois- 
ture is then expelled by pressure or centrifugal action, so as to recover as 
much as possible of the acid liquor for use agai, and the steeped fibre is next 
to be dried and heated, and, in order that this may be conveniently done 
without subjecting the chamber containing it to frequent opening for the 
purpose of mixing or turning the fibre in an atmosphere of high temperature, 
he uses a continuous or iutermittent drying apparatus and pulveriser, and 
afterwards a machine which separates the finer portions, and thus he pro- 
duces the manure in a fit state for the drilling machines used in agri- 
culture, 

597. J. T. Way, Leadenhall-street, London, ** Manufacture of manure from 
woollen rags, mixed woollen and cotton rags, shoddy, or waste wool.”— 
Dated 9th March, 1864. 

This invention consists in introducing in a diluted state, into a 
the fibres of the woollen, or mixed wovllen and cotton substances, such « 
proportion of acid or aikali, or other chemical agent, as is nece-sary t 
effect, or assist in effecting, the reduction of the fibre, and in evaporating, 
by a subsequent drying process, the water used for dilution, thereby leay iny 
the cuemical agent introduced by means of the water in contact with each: 
fibre, so as to enable it, when properly dried, to be reduced to a powder 
suitable for manure. 

627, R. H. Coutyer, Alpha-road, St. John’s-wrond, ‘* Conversion of substances 
into material for tne manufacture of paper and textile purpos.s.” — Later 
12th Merck, 1864. 

The patentee claims, First, the process or processes substantially as 
described. Secondly, submitting the material to a hot bath of alkaline 
liquor prior to the steaming, or the use of hot air, or both, Thirdly, the 
use of concentrated alkaline solutions, for the treatment of fibres for the 
purposes substantially as described. Fourthly, the arrangement and co 
struction of the machine or apparatus, as described end shown in 
drawings. Fifthly, the use of a slot or port, so arranged as to communicate 
steam to the under pipes of the caged machine, in the manner de-cribed ; 
and, Sixthly, tie use of a trough, in connection with a caged revolving 
machiae. 

632, J. H. Jounson, Lincoln’s-inn-fields, London, “* Manufacture of soap.”— 
A communication.— Dated 12th March, 134. 

This invention relates to a new manufacture of soap, suitable either for 
industrial purposes, or for the toilette, and consists in the aduition, in 
suitable proportions, according to the purposes to which the suap is to be 
applied, of mineral oils, such, for example, as the ois of petroleum, 
naphtha, and schist, to the fatty and drying oils usually employe. in th 
manufacture of soap, or to glycerine, where such substance is employed.— 
Not proceeded with, 

635. R. FLETCHER, Derby, “A new compound used for varnishing paper hang- 
ings and other arlices.”—Dated lzth March, 1864. 

This invention consists in the employment of gum sandarac (or sandaric), 
gum shellac, or other gums of suitable and convenient character, in con- 
juuction with resin and alcohol, and with resin and methylated spirits of 
wine, or with resin, alcohol, and methylated spirits of wine, each in conve- 
nient proportion, altogether forming a compound. 


and 
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CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


637. F. H. NgEepuaM, Strand, London, ** Electric telegraph cables or wires 
for submarine, subterranean, or overground purposes."—Dated 1th 
March, 1864. 

This invention relates to the insulation of electric telegraph cables or 
wires without the use of gutta-percha, india-rubber, or such like materials. 
The patentee proposes to insulate electric telegraph wires by means of an 
oxidised surface or coating, which will form a non-conducting covering. In 
addition tosuch oxidated surface he proposes, for submarine wire-, to apply 
thereto a deposit of saline earthy substances, similar to those contained in 
the sea, such deposit to be formed in combination with the oxidation, or 
subsequently thereto. The oxidised surface may be caused very readily by 
means of immersion in diluted acids, such as sulphuric, nitric, or hydro- 
chioric acid, and by exposure to moist air, or other well-known means, or 
the oxides of other metals, such as tin, lead, antimony, bismuth, or any of 
their alloys, may be made to adhere to the surface of the copper conducting 
wire oxidised or in a bright state.—Not proceeded with. 





Crass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 


621. H. Simester, New-street, Dorset-square, and J. BAtnprivek, Bly-place, 
London, ‘* Register stoves or tire-places and Surnaces, couducing to the 
consumption of smoke.” — Dated 1ith March, 1864. 

This invention relates to the arrangement of fire-places and furnaces 
generally in such manner, that, while they are supplied with fuel on the top 
of the fire in the ordinary manner, tie air to support combustion is also 
supplied at the upper part, or principally so, such air supply descending 
through the fire in its progress to the flue, instead of upwards, as in 
ordinary. By this means the generation of suioke will, to a great extent, 
be prevented, the carbonic acid generated being converted into carbonic 
oxide in its progress through the incandescent mass, and therefore, into an 
inflammabie gas, which is cousumed in the combustion chamber and flues. 
To ensure the combustion of the gas passing aw fiom the lower part 0: 
the fire, or from the opposite side to that at which tie air is admitted, thi 





| patentees provide for a further admixture of air to the chamber or flucs 


through which it subsequently passes. 
622. J. TaYLoR, Mi/dlesborough-on Tees, ‘* Apparatus for raising and lower- 
ing bodies.”"— Dated 12th March, 1s64. 

The patentee claims, First, stopping the derrick of ships and othcr 
winches upon the winch itself, iustead of on the deck, ground, mast, or 
post. Secondly, making the flanges to the barrel adjustable, so as to b 
capable of being set near together or further apart on the barrel. Thirely, 
effecting the lateral motion of the deck by the means of two reels carried 
loose on a spindle receiving motion from the winch, with which spindle the 
reels ‘are capable of being put in gear alternately by meaus of clutch 
apparatus. Fourthly, mounting the winch upon a carriage or truck, or 
simply providing the same with wheels, and fixing the mast or post trom 
which the derrick is hung upon the carriage or upon the wiuch itself, and 
staying it from the ground, 

623. J. Crompton, Bolton, “ Washing, aad winging, and mangling 
machines.”—Dated 12th March, 1564. 

The patentee claus, First, the general construct on and arrangement of 
the washing machine, waving the compound or combined actions or move- 
ments causing er enabling 1 ww subme: ge, emerge, and otherwire move, 
treat, or deal with the articles being washed. Secondly, the appiicction o 
galvanising or coaung with zine or other metal, to prevent corrosion or 
oxiJation to the rolls or other metallic parts or portions of washing and 
wringing machines and mangling machines, beyond or in audition to the 
reservoir. 











18, &c."—Dated Tth 


March, 1864. 

These improved oil cans are mace of any convenient size and shape, and 
in the body of the cans the patentee places a return air tube, which reaches 
from the bottom of the can to a space higher than the feeding part of the 
can. Thesaid return air tube is closed at its lower end, and is either maie 
fast to the can, oris allowed to play loosely in the body of 1. The object of 
the said return air tube is to receive the ordinary air tube to which 1t acts 




















Oct. 14, 1864. 


as a return air syphon, and it receives the waste oil that trickles down the 

ut and through the small air tube and when the can is inverted for use, 
it discharges the waste oil into the body of the can. When the cans are 
charged full of oil, the return air tube is not fitted with oil, but remains 
charged with air, thus securing a thorough vent for the small air tube, and 
the two tubes in combination vent the body of the can, and also convey the 
waste oil from the spout to the interior of the can, They also prevent the 
loss of any oil if the cans should be accidentally upset or placed in a hori- 
zontal position. In any oil cans where it is advisable to check the flow of 
oil by means of # valve, he places the lamp at a point or place where any 
waste oil from the said valve will find its way to the air tubes, and so into 
the body of the can. The spouts im some cases may be made of a spiral 
form with advantage. When it is desirable to check the flow of oil by 
means of a valve or cut-off in the spout, the patentee acts upon the valve 
in some cases by means of a spring coiled round a wire or connecting rod 
passing through the air tube. The improvements in lamps consist in the 
use, When required, of a waste oi] tube or conductor, and air tube of a 
spiral form ; the said tube is to supply air to the body of the lamp, and to 
convey the waste oil from the wick to the interior of the lamp, and to pre- 
vent the loss of the oil if the lamp should be accidentally upset. The spiral 
tube may, in some cases, be attached to the feeding screw with advantage. 
570. C. E. Larpericu, Paris, “* Watches.”—Dated Stk March, 1864. 

This invention cannot be described without reference to the drawings. 
571. W. E. Geper, Wellington-street, Strand, London, “* Labelling of the 

boxes or cases used to preserve provisions, &c.”"—A communication.—Dated 
Sth March, 1864. 

The basis ot this invention is direct impression or printing upon tin by 
whatever means, and its application to replace the labels and trade marks 
on tins of preserved provisions, or other tin or tinned metal articles. 

575. J. Symes, Norfolk-street, Strand, London, “ Pontoons or caissons appli- 
cable to building structures in water.” - Dated 8th March, 1804. 

In carrying out this invention the patentee proposes to construct the 
pontoon or caisson of iron of any required dimensions. The proportions 
which he considers efficient would be about 100/t. long, 50ft, wide, 30ft. deep. 
The bottom or fllor consists of a horizontal division or parti ion placed 
about 20ft. from the top of the caisson, so as to divide it into two chambers, 
the upper chamber being 20it. veep, and the lower chamber lvit. deep, 
without a floor or bottom, A large circular or square hatchway is made in 
the partition, and is provided with vertical walls rising to the top level of 
the caisson, whereby communication 1s established between the upper and 
lower chambers. ‘The hatchway is turvished with a valve closing or open- 
ing the division as required. The valve being closed, the pontoon or 
caisson is floated over the spot where a foundation or other work in water 
is required to be performed. ‘The valve is then opeved, and the water let 
into the upper ci.amber, which sinks the pontvon to the bottom, say toa 
depth of 20ft., and when tiie water in the upper chamber is on a level with 
the water outside, the valve is shut and water is pumped into the up) er 
chamber until it is filled up 10ft. above the level of the river or oth«r water 
(and the upper chamber must always be left so filled up 10ft. above the 
level of the water),so that the 10ft. of water will cause adownwarud pressure 
equal to counteract the upwaid tendency of the pontoon caused by the 
withdrawal of water from the lower chamber. The extra weight of the 
apper chamber (which can be constructed larger in area than the lower 
thamber) will drive or force the lower edge of the pontoon down into the 
the clay, and stanch the lower chamber, which is then to be pumped out 
dry, when the workmen may descend therein through the hatchway. The 
work being finished, water i. let into the lower chamber and pumped out of 
the upper chamber, when the pontoon will rise. 


THE IRON, COAL, AND GENERAL TRADES OF 
BiRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

QuarTERLY Meetincs: Trade Quict: Unjavourable Prospects— 
Deatu or THE CHAIRMAN OF Tuk “Association :” Lis Probable 
Successor — RumMourED REDUCTION IN WaGEs — THe Great 
Sreike or Cours: Shocking Turpitude: Sheffield Infernal 
Machines — Immense Importation OF CoAL: den Thousand 
Tons a Day: Probable E-ff-cts on the Strike—Harvware ‘Tapes 
—CHAIN CABLE AND Axcuor TrestinGc Compayy: The First 
Started—A New Raiwway Break: A /escription. 

Tuk first of the current series of ironmasters’ quarterly meetings 

was held in Wolverhampton on Wednesday, but scarcely any 

business was done. Business had hardly commenced betore it 
became known that Mr. Phillip Williams, who has been the chairman 
of the Ironmasters’ Association for fifteen years, expired at one 
o’clock that day, at his residence, at Wednesbury Oak. The 
announcement was received with much general regret. Mr. 

Williams had been a standing referee in all cases of dispute affecting 

the business interests of South Statfordsbire, and his familiarity with 

the trade of the district, accompanied with his unimpeachable 
honour, made his decisions much sought alter and of great weight. 

He succeeded the late Mr. Michael Grazebrook in the chairmanship, 

and is himselt likely to be succeeded by Mr. Jolin Hartley, of 

Wolverhampton, one of the firm of Messrs. Gb, Thorneycroft and 

Co. Mr. Williams was sixty-seven years of age, and the immediate 

cause of his death was extreme weakness of the tissues of the heart. 

He had been ill five weeks. 

There was a numerous attendance of the trade in Birmingham, 
yesterday (Thursday), at the second of the preliminary meetings, 
and some business was done by first houses. ‘he demand was 
chiefly for home consumption, and the merchants in different parts of 
the kingdom were the chief purchasers. They reported stocks as 
very low in their warehouses, with a good general demand from the 
smithies and the sma!l hardware manufacturers. ‘The demand for 
plates for shipbuilding has fallen off, the production of iron ships 
having now more than equalled the requirements of the market. 
This feature of the trade was regarded as decidedly serious, because 
of the great extent of the demands for the shipbuilding yards for 
some time past. The failures among the Greek firms was looked 
upon as unfavourable, as they are usually large buyers of iron. 
But hopes were entertained that, if the price of gold continues to fall 
in America, the buyers in that country will be again ordering. Some 
sales of pigs were reported, but they were somewhat easy, Of tin- 
ished iron they are firm for first-class brands. There is springing 
up a great wish to reduce the wages of puddlers and millmen, 
Indeed there was a rumour that certain masters about Bilston 
intend on Saturday night to give their men notice for a reduction of 
ten per cent. upon the present scales We could not trace the 
rumour home; but seeing the divided condition of the trade, we 
should not be surprised if some masters should resolve upon taking 
independent action in even so important a matter. ‘Lhe leading 
employers are not, however, prepared to take such a step. 

At the quarterly meeting of the North Statiordshire Ironmasters’ 
Association, helu yesterday (Thursday) week, at Stoke-upon- 
Trent, trade was reported quict, but there is no want of orders at the 
works. No change in prices is expected for some weeks to come. 

The largest meeting of culliers on strike that had, up to that time, 
been held in this district assembled at Bilston on Monday, when the 
men present numbered 8,000, coming from all parts of South Staf- 
forcshire. They were followed by armed policemen, mustering 
150 sabres. Lord Leigh’s offers were again severely censured, and 
clergymen and others, who had counselled a return to work on the 
mas ers’ terms, were denounced as friends only of the wealthy. 
Central points in the district were mentioned at which men were to 
meet on the morrow, to beat the drums at half-past four in the 
morning, to “draw out the blacklegs.”. The chairman announced 
that pecuniary help and expressions of sympathy had been received 
from the Birmingham branch of the Amalgamated Engineers, whose 
secretary had also been instructed by the lodge to write to the 
general secretary, with a view tu a graut from the general fund. The 
Birmingham lodge had also formed itself into a committee to procure 
assistance from other sources. At the close of the meeting a resolution 
was unanimously adivpted that the strike should be continued until 
the masters gave them * their wages.” A good deal of intimidation 
is being brought to bear upon the men who have resumed work, 
and an atrocivus outrage was committed on Monday morning upou 
one of Lord Dudiey’s colliers, who had been bold enough to act upon 
the belief that an Englishman had the right to sell his labour at the 
best price he can obtain. While this man and h.s wife and children 
were asleep, an “infernal machine,” of the familiar Sbeftield type, 
was flung into the room they occupied, and, exploding, blew off the 
roof of the houre. It was not the fault of the wretches who employed 
this destructive missile that the collier and his family escaped uninjured. 
Cn the following morning three similar horribie outrages were perpe- 
trated, happily with similar results, The office of the British lron 
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Company has also been attempted to be blown up, and Mr. Hunt, the 


manager of that concern, has received a threatening letter. ‘This 
intimidation is, however, only sufficient to produce but little impres- 
sion on the men who are disposed to go to work; and upon the whole 
there are more men “ down” now than there were last week. 

On Wednesday another mass meeting was held at Coseley, and it 
was attended by even a larger number of men than the one at 
Bilston. There was still a tirm determination expressed not to 
resume work on masters’ terms; and in reply to a letter of that 
morning from an ironmaster, who since the strike has had to meet 
hiscreditors, pointing out the disastrous effects of the strike upon 
the district, the speakers remarked, amidst cheers, that if the trade 
went elsewhere, all that they had to do was to sell their small 
quantity of furniture, and that would enable them to pay their rail- 
way fare to the districts to which the trade had been driven. 
Relative to the immense supplies of coal that are coming into the 
district from Lancashire, North Wales, Derbyshire, and elsewhere, 
it was said that that would soon be stopped, inasmuch as there was 
reason to conclude that it was in the contemplation of the locomotive 
drivers not to work engines that were being used to deteat the men 
on strike. ‘This statement was received with rapturous applause by 
the mveting. Whilst, however, it is known that certain of the 
Amalgamated Engineers display sympathy with the miners, the 
railway authorities do not believe that there are any grounds for 
the statement which was made at the meeting. 

So immense are the supplies of fuel. we are now receiving 
from the districts named, that we are quite within the mark ia 
stating that ten thousand tons a day are received, more than was 
coming in before the strike commenced ; and we are assured that the 
quantity is increasing to the extent of several thousand tons weekly. 
‘There is, therefore, no probability of the masters giving way. 

The state of the general hardware trades of this district is satis- 
factory as far as concerns the home demand, and the foreign orders 
in hand are some of them very valuable. In Birmingham quietude 
prevails in the metal trades, and the orders in for brass and copper 
wire are small, but in almost every other branch manufacturers have 
no cause for complaint. In Wolverhampton and other parts of the 
district, manufacturers are at present busy upon orders both tor 
home and export. The home demand has improved since the com- 
mencement of the quarter; factors send in their orders more freely, 
and the country ironmongers are ordering largely. Relative to 
specific branch s, we have to report that the tin plate workers are 
busy ; the hollow ware trade is brisk ; and the demand for railway fitt- 
ings is good. At the foundries the men are working full time, and the 
chain and cable makers are well engaged. 

We are glad to be able to state that the chain and anchor makers 
of this district are those who have been first to carry out the pro- 
visions of the Chain, Cable, and Anchor esting Bill. Messrs. 
Caleb Bloomer, N. Hingley and Sons, H. P. Parkes, Wood Brothers, 
Thomas Pargeter Jones, and a few others, formed themselves into a 
limited company early in 1863, with a capital of £10,000, and have 
already erected and brought into full operation, at a cost of £4,000, 
their first public machine, situated at Bloomstield, Tipton The same 
company are now erecting a similar machine at Netherton, near 
Dudley, and intend shortly to build one in the Cradley district. ‘The 
principal result of the public testing, so far us the manutacture of the 
articles are concerned, will be to prevent inferior iron trom being 
worked up into chains and anchors, as none but good tough iron will 
stand the rigid proof to which they will be tested. After the strain 
has been applied the chains are examined link by link, the whole of 
the testing and examining being conducted under the superintend- 
ance of an inspector, appointed by the committee of Lloyd’s. ‘The 
title of the company is “ The Staffordshire Public Chaim and An- 
chor Testing Company, Limited.” The establishment of such 
efficient machinery for testing anchors in this district is not only 
calculated to bring business, but to lead to a reputation for South 
Statfurdshire iron cables and anchors throughout the merchant 
navy. It may be added that manufacturers of similar articles on 
the Tyne and Wear are behind time in this matter, as they have 
not yet provided a single public testing machine. 

A new railway break has just been brought into public notice by 
its inventor, Mr. Joseph Hunt, confectioner, of Lichtield. He brings 
it forward, after failing to secure official notice, in the hope that he 
may enlist public interest sufficiently to procure for it a fair trial, 
believing it calculated to remedy the one great defect of the modern 
system of railway locomotion—namely, the inability to stop a train 
immediately whilst going at full speed, and in sight of danger. ‘The 
invention consists of a kind of break to be applied throughout the 
whole length of the train, including the engine. Its essential 
feature consists of a block wheel or drum, to be fixed on the back of 
each wheel of the carriage. ‘This wheel is embraced with a thick 
leather band, which on the upper part of the circumference is con- 
nected with a swivel, working on a small horizontal iron peg, inserted 
on the inner side of the carriage over the wheel. All that is necessary 
to tighten the band so as to make the wheel immovable, is to turn the 
swivel backwards. This is done by a sliding bar (running the 
length of the carriage in the centre, just under the body or the 
vehicle) which acts upon the swivel by means of catches opposite 
each wheel. This bar ends in a cross var in front of the carriage, 
which is attacbed to the butlers at either end of it. Consequently, 
it only requires the bufiers to be driven in to bring the break into 
instant operation. The moditication of the break 1s placed at the 
command of the engineer by means of a handle, similar to that 
employed to turn on the steam. On seeing danger abead he would 
turn it ou, aud the sudden check of speed would drive in the butlers 
of every carriage in the train, and arrest every wheel in an infallible 
grip, which, in conjunction with the turning off of the steam, could 
bring the train to a standstill. The diflicuity ot backing a train with 
such a system is provided for by placing over the buffers a movable 
cross beam which, on being let down vetween the butlers and the 
body ot the carriages, prevents the buffers from being driven in, and 
therefore suspends the action of the break. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 





LiverrooL: Town Jmprovements: Mersey Docks and Harbour 
Loud: Sanitary Matters: Extension of \iessrs. Laird’s Shipbuild- 
ing Lard: steam Shipping—Tut Lave Disaster at SHEFFIELD: 
Zhe Compensation Commission—GREAT NOKTHERN RatLway— 
CocKkekMoutH, Keswick, AND Penniru Ratnway—TuHeE Norru- 
Eastern Disrricr: /’roposed Hexham and Allendale Railway : 
Zees Valley Railway: Messrs. Palmer's Works at Jarrow: The 
Jyne: New Blast furnaces, §c.: Cupola Ships for Russia and 
Prussia: North of Lngland Institute of Mining Engineers— 
NATIONAL PROVINCIAL AERATED KKEAD COMPANY : Operations in 
Munchester — Nowtu-Eastexnn Rattway: Hull and Doncaster 
Line—Stvate OF TRADE : Leeds; Dertyshire: South Yorkshire— 
i HE STATE OF LANCASHIRE: Operation of the Public Works Act, 
1863—Scortisu loprtcs : Dundee Harbour Improvements; Kirk- 
caldy Water Supply: Berwickshire duiway—luverkeithing Wet 
Dock : Shipbuilding Matters. 

WE commence with Liverpool. The town council has some exten- 

sive schemes of improvement in hand, and at a meeting of that body 

on Monday a recommendation was presented by the markets com- 
mittee for the purchase of the property adjoining the preseut hay- 
market, and forming there a grand and comprehensive wholesale 
uiarket for vegetables and fruis, at a cost of £83,0UU. This sum 
includes the cost of widening a number of streets, so as to afford 
good approaches to the market from all parts of the town, and also 
tue removal of St. Ann’s Church, which at present * stops the way.” 

The nett cost of the market, exclusive of the street improvement, wiil 

be £96,v0U, and as the revenue is expected to exceed £2,000 per 

annum, a return of 5 per cent. on the outlay may be counted upun. 

Several meimbers of council opposed this scheme un the ground that 

the site of the haymarket was not sutlicieuily central, Ultimately 

the scheme for the new market was referred back to the committee 
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for further consideration. Amongst other measures laid before the 
council were recommendations in favour of obtaining powers to 
borrow £90,000 for the improvement of streets at the south end of 
the town, and that the parliamentary notices for this purpose com- 
prise powers to enable the council to borrow money for the 
purpose of providing parks and open spaces for the recreation of 
the people. These recommendations were adopted. At the 
last sitting of the Mersey Docks and Harbour Board the marine 
committee reported that the engineer and the marine surveyor 
had been directed to report as to the practicability and cost ot 
covering in the bridges at the George’s landing-stage. A letter 
was read from the town clerk, enclosing a resolution of the finance 
committee, to the effect that the surveyor was authorised to confer 
with the engineer to the dock board on the question of the improved 
approaches to the landing-stages. The town clerk added that he 
hoped the interview of the two officials would bring the matter to a 
practical issue. At the last sitting of the Liverpool Health Com- 
mittee, a deputation sent recently to the Social Science Congress at 
York presented a long report upon “The Utilisation of Sewage,” 
“The Overcrowding of Houses,” and “Infant Mortality.” The 
principal facts mentioned in the report were:—1. That no known 
chemical agent exists for thoroughly purifying sewage, nor is there 
any mechanical or other agency for profitably consolidating it. 
2. That under certain conditions sewage may be utilised by apply- 
ing it to the land, which is its natural puritier. 3. That it can only 
be advantageously applied in a liquid state, and must accordingly be 
conveyed to the land by means of conduits and pipes. With reference to 
the importance of good sewerage and fatal effects of cesspools and mid- 
dens, Sir Charles Hastings, a physicianof great eminence, the President 
of the Public Health Department, made a statement which the 
deputation thought it right to lay before the committee in his own 
words :—* It seems to me idle to point to the continuance of fever in 
towns where cesspools and middensteads are allowed to collect im- 
purities. Such towns are not in a sanitary condition, and must expect 
the visitations of disease. However beautiful their situation and im- 
posing their architecture, nay, whatever their expenditure on sanitary 
measures, such cities are but whited sepulchres, hiding under a fair ex- 
terior the rottenness of corruption and death.” It was shown that there 
was nosatisfactory mode of preventing overcrowding in large towns by 
legislation only. Dr. Trench read a paper on “ Infant Mortality in 
Liverpool,” from which it appears that although some of the 
mortality arose from preventivle causes, yet a very large pro- 
portion arose from diseases over which sanitary regula'ions exer- 
cise little orno control. In all the papers great weight was attached to 
moral causesas increasing death rates, and the attention of the Associa- 
tion was directed to the ethical as well as the physical aspect of the 
question. It was fully proved that the application to clothing, &c., 
ot dry heat, of 150 deg. to 212deg Fahrenheit, in the manner pro- 
posed by Dr. Trench, is effective asa disinfectant. At the conclusion 
of the discussion, a resolution was passed recommending the Associa- 
tion \o use their best endeavours to induce all local authorities to 
establish public disinfecting chambers as contemplated at Liverpool ; 
and it was also resoived that the Corporation be asked to furnish the 
Association with copies of the borough engineer's plans as soon as 
they are completed. The report was ordered to be printed and circu- 
lated ; and it was also agreed, with the permission of the council of 
the Association, to print aud circulate Dr. Trench’s paper in extenso. 
Mr- M’Gowen read a letter from the secretary of the London and 
North-Western Railway Company, requesting to have the opinion 
of the committee as to the stopping up of that portion of Hotnham- 
street which crossed the Lime-street station. If the committee would 
agree to that, the matter would be introduced in the company’s bill 
next session fur the improvement and enlargement of the station. 
The station was to be lengthened by opening a portion of the tunnel, 
and to be widened by diverting Gloucester-street, aud making a tine 
wide street becween Lime-street and Copperas hill. In addition to 
that it was projected to build a hotel fronting Lime-street, and 
extending the whole length of the station. The matter was referred 
to the borough engineer for a report. An important addition has 
veen made to the great shipbuilding yard of Messrs. Laird Brothers, 
at Birkenhead, by enclosing the whole of the land on the margin of 
the river as far as the Birkenhead Ferry, In order to accomplish 
this, the old Birkenhead Ferry Hotel, together with the adjoiuing 
outbuildings, have been taken down, as well as a number ot houses 
in Church-stree:, and the whole of the land thus thrown open has been 
appropriated to Messrs. Laird’s establishment, which now extends the 
entire length from Monk’s Ferry to Birkenhead Ferry, ahigh boundary 
wall in immediate proximity with the latter ferry now enclosing the 
works of the firm. ‘The extensions have been made with great 
rapidity, having taken only a few weeks to accomplish, and Messrs. 
Laird bave lost no time in turning them to immediate account, for 
already a steamship, of upwards of 3,000 tons burthen, and about 
4u0ft. in length, is in fuil frame, prominently showing her huge 
dimensions iu the neighbourhoad ot the ferry and the river. This 
vessel is being built tor one of che steam navigation compauies trad- 
ing between Liverpool and America. Alongside of the above-named 
ship, in a still more forward state, is another iron vessel of rather 
smaller dimensions, while in other parts of the yard no less than six 
ships of large tonnage are in progress, in addition to H.M.S. 
Agincourt, which is rapidly approaching completion. An iron 
paddle steamer, named the Secret, and intended for the “ blockade 
running business,” has been launched from the shipbuilding yard is 
Messrs. Bowdler, Chatfer, and Cv., on the Mersey. The Secret of 
230ft. in length, Z6ft. beam, 11ft. depth of hoid, and 8.0 tons 


burthen, with engines nominally ot 180-horses power. The 
new mail steamsiup Payia, built for the Pacific Steam 
Navigation Company, made a trial trip on Saturday, 


with several of the directors and their friends, and also the Govern- 
ment inspectors, on board. ‘The following is an account of the run: 
—Passed Rock Lighthouse 11.25, a.m.; Crosby Lightship 11.55, 
a.m; Hornby Lightship 12.11, am. ; Bell buoy 12.20, a.m. Runs 
between Bell buoy anu Northwest Lightship :—Virst time, 17 min. 
3U sec.; distance run, 3 8-1U0th knots, 13-02 knots per hour. Second 
time, 16 min. 30 sec.; distance run, 3 8-10th knots, 13°51 knots per 
hour. Third time, 17 min, 30 sec.; distance run, 3 8-1Uth knots, 
13°02 knots per hour. Fourth time, 16 min, 30 sec. ; distance run, 
3 8-10th knots, 13°51 knots per hour. Mean speed per hour of four 
runs, 13°26 knots. bai! 

Lhe commissioners under the Sheffield Water Company’s Inun- 
dation Act—Messrs. William Overead, QC., J. Jovson Smith, 
and Manstield Mills — have commenced their sittings. The 
number of claims already sent in is 3,500, aud a considerable 
number of the largest claims have not yet been received. 
A numbr of claims for loss of wages have been made by workmen 
employed at manufactories which were either destroyed or stopped 
jor a time by the tlood; and it is understood that there are a vast 
number ef such claims still to be sent in. ‘The question was there- 
fore raised whether working men in regular employment were 
entitled to claim individuaily against the Water Company. The 
commissioners decided that ali workmen s0 employed that they 
could not be dismissed by their masters without notice, or wages in 
lieu of notice, must, whether day or piece hands, claim upon their 
employers for wages for such period as they were entitled to notice, 
the employers claiming upon the Water Company. ‘The Water 
Company did not dispute their liability for ioss of work or wages ; 
the importance of the decision lies in the fact that the company 
being liable ior the costs in each substautiated claim, an enormous 
sum will be saved by having these claims made by a few employers, 
instead of by a vast number of working men. 

The Great Northern Railway Company has let the contracts for 
the Lincoln and Honington and Doncaster and Gainsborough lines, as 
well as mouitications to be made in the gradients over 8) miles of the 
loop line. ‘The contracts have been secured by Messrs. Kirk and 
Parry, and Messrs. Smith, Knight, and Co, (limited). ‘The new 
lines will add about thirty miles w the gradually extending system 
of tue company. 

The Cockermouth, Keswick and Penrith Railway is rapidly 
approaching completion, some alteratiuns required by the Govern- 
ment inspector having delayed for some weeks the puulic opening of 
the line for traffic. ‘The line commences at Penritn, about eighteen 








246 


THE ENGINEER. 





Ocr. 14, 1864. 





—<—_—_—_$— 





miles south of Carlisle, by a junction with the Lancaster 
and Carlisle section of the London and North-Western Rail- 
way, passes near the picturesque grounds of Greystoke Castle, 
and round part of the base of the “mighty Saddle-back. 
Crossing the Vale of St. John’s, and passing over about half a 
dozen bridges, the line enters Keswick, where a large hotel is 
being built by the railway company. The run from Penrith to 
Keswick will occupy about three-quarters of an hour. From 
Keswick the line passes through Crosthwaite, close by the margin 
of Bassenthwaite Lake, to Peel Wyke, and thence through the Vale 
of Embleton to Cockermouth, and is there connected by the short 
Cockermouth and Workington Railway with the Irish Sea. In 
addition to a large tourist traffic, however, the company expect a 
large traffic in iron ore, the new line shortening the route very con- 
siderably between the hematite ironworks in the west of Cumber- 
land and the furnaces on the east coast of England, the line being in 
close connection with the Eden Valiey Railway. 

From the north-eastern district we learn thata line of railway has been 
projected between Hexham and Allendale. The promoters urgethat 
the productive lead mines of Nenthead, and the south-eastern part of 
Alston Moor generally, would thus find an outlet by carrying lead 
and materials the short distance from thence to Allendale Town, 
whereby the length and cost would be materially reduced. Another 
new project is also mooted. The district to which it is thus pro- 
posed to introduce the iron horse isthe Tees Valley, from Lartington, 
on the South Durham and Lancashire Union Railway, to Middleton, 
the length of the line being about eight miles. For the accom- 
plishment of the objeet a company has been formed, with a capital 
of £50,000, in 2,000 shares of £25 each. The graving dock at 
Messre. Palmer’s, which will be the largest on the north-eastern 
coast, is being rapidly proceeded with; and the puddlers and 
others employed in the extensive ironworks are fully employed. 
Engine building is also very active ; and the firm are finishing a large 
steamship, 300 tons more burthen than the Ontario, which 
will be launched in five weeks’ time; two other large 
ships, sisters to the above, are also building in this yard. 
Jarrow Building Company, established amongst the workmen em- 
»loyed at Messrs. Palmer's, is making marked and rapid progress. 
I'he company is completing its second hundred of houses, which, 
when finished, will be immediately ballotted for, and then a third 
hundred will be proceeded with. As an illustration of the result of 
‘l'yne improvements, it is stated that the steamship Hector passed 
out of the Northumberland docks last week heavily laden with 
steam coals, and drawing 22ft. of water, though at the time she 
proceeded out it was reported that there was from four to five feet sea 
on. New blast furnaces have been commenced at Grosmont, near 
Whitby, for the Glaisdale Ironworks. ‘The works are being carried 
on under the management of Mr. J. Nicholson, engineer to the con- 
tractor, Mr. G. E. Forster, of Washington. Mr. Nicholson is about 
to commence a new branch railway from Beggar’s Bridge to Winten 
Gill. The length of the line will be six miles. The work will be 
begun immediately ; the engineers have finished the survey. The 
railway is to be constructed for Messrs. Snowdon and Co., iron- 
masters, Stockton-on-Tees. If Captain Coles is neglected by the 
British Admiralty, he is taken up by foreign Governments. Thus, 
Messrs. C. Mitchell and Co. are completing a large armour-plated 
vessel at St. Petersburg for the Russian Government, fitted up with 
Coles’ cupola, ard it is stated that they are about to lay down 
another large armour-plated war vessel at the same place for the 
Prussian Government, which will probably be fitted up with Coles’ 
cupola also. 

‘The North of England Institute of Mining Engineers held a 
meeting yesterday week, Mr. N. Wood, president, in the chair. The 
minutes of the council were read, and several new members elected ; 
after which, on the motionof Mr. Marley, seconded by Mr. Dickinson, 
it was resolved that the vice-presidents, who may become ineligible 
from having held office for three years, shall be ex-e/icio members of 
the council for the following year. ‘The meeting then proceeded with 
a discussion on a paper by Mr. Sopwith, on “The Lead Mining 
Districts of the North of England.” Mr. Sopwith suggested the 
propriety of modifying the limit to be assigned to mountain limestone 
in the future colouring of geological maps, with a view to objects of 
practical utility. Mr. Sopwith also gave an interesting account of 
the operations now going on in the Blackett level of the Allenhead 
mines. He described the working of a boring machine procured from 
the Elswick Engine Works, aud to which some new adaptations had 
been applied by Mr. Westmacott. The principle which Mr. West- 
macott has adopted is based on a close imitation of hand labour—that 
is, the jumper, instead of being propelled violently against the rock, 
is made to press steadily against it at the time the impact 
is given. By means of a spring placed on the hammer, a violent 
blow is given at the time the jumper is in contact with the rock. 
As soon as this is done, by an ingenious contrivance, which consists 
in the withdrawing of a small quantity of water, the apparatus is 
withdrawn one-eighth of an inch—quite suflicient to allow the débris 
to fall down, and it also allows a free motion of the jumper, which 
is made, in due succession, to turn round one-fourteenth ; so that, 
in fourteen blows, it makes one complete revolution. The machine 
yives from 150 to 200 blows per minute; and at this rate it goes 
steadily through the hardest limestone 2in. per minute. The holes 
are bored most easily when they are horizontal; when they are 
slightly inclined downwards the débris is troublesome; this is 
brought out by a strong jet of water. Mr. Sopwith added that if 
the members of the Institute wished to see the machine at work, he 
had Mr, Beaumont’s full permission to allow them todo so. He 
suguested that it would be better to wait till after the present month, 
as they were only beginning to get the machine into operation. 
After some further discussion, the president expressed the thanks of 
the Institute to Mr. Sopwith, and it was referred to the council to 
arrange for a visit by members of the Institute to Allenheads. A 
paper on “ The iron mines and the iron manufactures of Nova Scotia,” 
by Mr. Edw. Hedley, of Derby, was also read. 

The National Provincial rated Bread Company has commenced 
operations in Manchester, having previously broken ground in 
Liverpool, Birmingham, Wolverhampton, &c. “The first of the series 
of bakeries proposed to be worked at Manchester has been opened 
at 192, Deansgate. The working may be described thus:—In the 
cellar of the building is a generator, which consists of a barrel, 
capable of holding about 8 ewt. of chalk, two-thirds full of water. 
This chalk becomes diluted, and the sulphuric acid is svyphoned out 
of a carboy into an earthenware vessel, from which it is drawn up 
by a worm, avd dropped through a pipe into the generator. The 
yas, as it forms in the generator, ascends into a holder on the first 
tloor, ready for use. The flour, in bags, is stored on the first floor. 
The contents of a sack are shot into a large iron globe, called the 
mixer, the lid of which is afterwards screwed down by pinion wheels, 
so as to render the vessel air tight. The brine is mixed in cisterns 
on the first floor, and runs through pipes into a copper condenser, just 
#bove the iron mixer. As each sack of flour requires sixteen gallons 
of brine, the condenser is fitted in a gauge, which shows the quantity 
contained. The next operation is to create a vacuum, and an air- 
pump is provided for this purpose. One sack of flour requires an 
indication of 27 on the vacuum gauge. When this is obtained, the 
carbonic acid is forced by a pressure pump into the condenser, and 
mixes with the water, When the indicator shows a pressure of 90 Ib. 
on the square inch the brine is let into the mixer. Through the 
mixer passes a shaft which has twelve arms set at right angles, 
three arms being fastened together at the tips. These turn the flour 
over and round, and kneading is performed under the pressure of 90 Ib. 
to the square inch. This operation occupies about seven minutes. 
At the bottom of the mixer are two small apertures. Through these 
the dough emerges very rapidly, and is received in a wooden box by 
aboy. The dough is then transterred to a self-weighing machine, 
by which it is delivered in tins ready for the oven. The whole 
process requires, from the moment the sack is opened until the last 
oaf is delivered at the oven, half an hour, and the baking occupies 
an hour. There are eight ovens, and each is capable of baking 200 
loaves in a batch. The machine is capable of working 100 sacks per 
week. A bakery of six ovens is in course of construction, at 133, Great 
Ducie-street, Strangeways, 








All doubt as to the intention of the North-Eastern Railway Com- 
pany to carry out its authorised Hull and Doncaster line is now 
virtually settled, as the company is proceeding with the staking out 
between Saddlethorpe and Thorne, ready for letting the works in 
the spring. It is also intended that the direct line from York to 
Doncaster shall also be staked out immediately after the Hull branch 
is disposed of. Surveyors are also busily at work on a new direct 
line between Scarborough and Whitby. Rumour speaks of several 
new railway schemes for Yorkshire in the forthcoming session. 

The iron trade is reviving in the Leeds district, the strike and lock- 
out of the workmen being practically at an end. For many years 
the coal trade of Derbyshire has not been so prosperous, and certainly 
it has never been more so. Orders are received faster than they can 
be supplied, and prices will, in all probability, shortly rise. In the 
iron trade things are also looking well. There are good orders both 
from abroad and for home use, and all the large works are very busy. 
In South Yorkshire, the iron trade of this district continues brisk, 
all the furnaces being in full play, with a large number of orders 
in hand, so that there is full employment for all the men at the 
various works. The demand for hard coal for steam purposes has 


' been very active during the past week, more especially for Hull and 


Goole. There has been a better inquiry for house coal, whilst the 
trade by water carriage has much improved. ‘The supply to London, 
in silkstones, is fully maintained, and there is an easy market for all 
that is raised. The strike at the Oaks and High Royds collieries 
continues, without the slightest appearance of its terminating. 

As indicated recently, there has been a great change for the worse 
in the position of Lancashire. The following figures show the con- 
dition of the cotton operatives at the close of last month :— 


Full time. Short time. Out of Work. 
January.. .. +. e+ 210,739 .. oe 125,856 .. .. 158,653 
June .c ee ee 288,869 .2 oo ce 166,161 


July co ce co co 203,448 .. o- 67,660 .. 101,568 

August .. oc «+ «- 299,220 .. .- 59,074 .. «- 102,000 

September .. .. .. 212,520 .. «- 102,047 135,821 
Mr. Rawlinson, C.E., presented the following report on the operations 
of the Public Works (Manufacturing Districts) Act, 1863 :—“ By 
the last returns for the month of September, 4,879 men were 
engaged directly on public works within the several towns, parishes, 
and districts: 2,368 of this number of men cume on the works from 
cotton manufacture. There are a large number of men also at work 
baring, getting, and carting stone and flags for street forming and 
paving. Since the commencement of public works in the distressed 
cotton district, about 370,000 tons of paving stone and flags have 
been raised, squared, and used, or are in course of being used, in paving 
streets and in flagging footways. As stated in my last report, there 
are some eighty towns, parishes, and districts in which the Act is in 
operation. Additional men will be employed immediately at 
Preston, Blackburn, Ashton-under-Lyne, Stalybridge, Oldham, 
Stockport, and at other places; works, suspended during the 
summer in the unions of Bolton, Chorley, and Stockport, will be at 
once resumed ; and un much of this work (road improving) some 75 
ver cent. of unskilled labour has been employed. The Exchequer 

oan Commissioners have advanced £161,160, and have therefore in 

hand to be advanced £1,188,840, as further claims for instalments 
come in and are certified. 765 lineal yards of the river Croal at 
Bolton, and about 1,000 lineal yards of the river bed at Blackburn 
have been cleansed, formed, and the beds paved. At Bacup, the 
river for about a mile in length has been cl d and deer i 
This form of work is in progress. The public works at this time 
give relief by employment within the towns or in the quarries and 
other works, to not less than 30,000 men, women, and children. At 
the eighty places in which the Act is in force large numbers of men, 
in addition to those now at work, may at once be employed, and 
without any of the difficulties of a first commencement, as there are 
trained men in each case to incorporate new hands with. Plans are 
ready, and foremen on the several works. Thirteen thousand men, 
whose families would include about 50,000 persons, may readily have 
employment upon the several public works in the distressed cotton 
district.” 

We have a variety of Scottish topics awaiting notice. The 
Dundee Harbour Trustees have resolved to delay going to Parlia- 
ment for additional borrowing powers to raise the funds necessary for 
the completion of the Camperdown Dock. A meeting has been 
held at Kirkcaldy to concert measures for the formation of a joint 
stock company to supply that town with water. Mr. Lang, C.E., 
and other gentlemen addressed the meeting, and stated that they had 
found Lochgelly the only suitable and adequate fountain. Without 
embankment tbe loch was capable of giving a supply at the rate of 
250 cubic feet per minute, which, allowing 150 cubic feet for the 
supply of the public works, gave 10Uft. per minute fur the wants of 
the town and district, or fifty gallons a-day per head to every 
individual in Kirkcaldy, Pathhead, and Dysart. ‘The expense of the 
scheme would be £20,000, which would be at the rate of thirty-one 
gallons a minute per £1,000: a very small outlay as compared with 





. . le 
waterworks elsewhere; as, for example, Burntisland, which gives | Swedish ..... 


only thirteen gallons per £1,000, and Naples which gives only eight. 
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Resolutions were passed to the effect that a joint-stock company | 


should be formed, and a committee of the principal gentlemen in 


the town and neighbourhood was appointed to carry the matter | Deals, per C., 12ft. by 3 by 9 


forward, and, if possible, to get a bill through Parliament next 
session. ‘The section of the Berwickshire Railway from Earlston 
to Newtown, a distance of about four miles, is the last unfinished 
link of a line which gives to the North British Railway an inde- 
pendent and direct route from Galashiels and the west to Berwick, 
and, but for the extensive viaduct over the Tweed at Leaderfoot, 


might be opened for traflic in the course of two months. From | 


the viaduct to Newtown the cuttings and embankments are all 
tinished, and the permanent rails laid three-fourths of the way. 
A bridge of three arches over the old Melrose road has the piers 
up, and only wants the throwing of the arches to complete this 


division. From the viaduct to Karlston the works are in a very | 


forward condition. At the Earlston junction a bridge of three 
arches carries the line over the Leader, and is nearly tinished, and 
ali the other works are doue with the exception of the extensive 
cutting at Drygrange Mains, which is 1,200 yards in length, and 
about 30ft. deep on an average. A locomotive engine is running 
the ballast wagons from here to the spoil bank at ‘I'weed, and the 


cutting will be got through in abouta month. The viaduct across the | 


valley of the Tweed is one of the most extensive engineering under- 


takings in Scotland, and, when finished, will add another object of in- | 


terest toa district already soenticing tothe tourist. Or the nineteen piers 
composing the bridge, twelve are carried up to the springing of the 
arch, and the others are in a more or less forward state, with the 
exception of one in the bed of the river, the foundation of which has 
yet to be laid; but every effort is being used to effect this befure 
winter sets in. ‘To overcome the ditliculties of the operation a 
powerful engine and pumping apparatus have been secured, in 
addition to the usual plant, calculated to draw 3,000 gallons of water 
per minute; and with the pumps formerly on the works 6,000 
yallons per minute may be thrown if required. Ly surrounding the 
site of the pier with a puddle wall, the water, with the powerful 
appliances at command, may be kept under till the foundations are 
laid. No scaffolding is used in the building of the hizh piers—the 
men and material are hoisted up by a crane, and the masons stand 
on the pier and build up the wall. ‘To reach the great height of some 
of the piers, a derrick crane of wonderful proportious is being 
coustructed, the jib of which is 107ft. long. This, set on a 
raised platiorm, will hoist the men and material to the top of the 
highest pier. The arches are to he semicircular, and of brick. 
When finished, the rails will be 131ft. above the bed of the river. 
Should no unforeseen accident vecur to delay operations, it is expected 
that the viaduct will be finished by July, 1865. 

Etforts have been made at Inverkeithing to get the bay turned 
into a wet dock, and they are now likely to be successful. 
Application has been made to the Board of Trade for a loan from 
Government to assist in making the docks, and the loan has been 
sanctioned. The bay presents great natural advantages for the 
proposed purposes, having an area of upwards of eighty acres, and 





land. With regard to Clyde shipbuilding, we may state that Messrs. 
Charles Connell and Co. have launched from therr building saad as 
Overnewton, an iron sailing ship, of 1,000 tons register, named the 
City of Berlin. She is owned by Messrs. Geo. Smith and Sons, of 
Glasgow, and is for their East India trade. This is the third vessel 
built by Messrs. Connell and Co. for the same firm. Mr. J.G. Lawrie 
launched on Saturday, at Whiteinch, a ship of 1,200 tons, for the 
India trade. The ship was named the Himalaya. Messrs. Bar- 
clay, Curle, and Co. have launched from their building yard at Stob- 
cross an iron screw steamer, named the Moray. er principal 
dimensions are :—Length, 225ft.; breadth, 28ft.; depth, 154ft. ; 789 
tons register. The engines, which are of 125-horse power, are being 
fitted on board by the builders. The vessel is intended by her 
managing owners, Messrs. John Warrock and Co., Leith, for the 
Mediterranean trede, and is the third steamer they have had built by 
Messrs. Barclay, Curle and Co. The Moray will be commanded by 
Captain John White, long engaged in the Baltic and Leith trade, this 
being the eighth new vessel which Captain White has taken away 
from the same builders. At the same time the Mangalore was 
launched from the Whiteinch yard of Messrs. Barclay, Curle, and 
Co. The Mangalore is a sailing ship, of 1,230 tons register; length, 
215ft.; breadth, 354ft.: depth, “2}ft.; and is a sister ship to the 
Nagpore and Hartfell, built for her owners, Messrs. Eyre, Evans, and 
Co., Liverpool, by Messrs. Barclay, Curle, ard Co. She will load at 
Glasgow for Madras. A letter, dated the Ist. inst., from Nazaire, 
near Nantes, says :—‘ Another of the large steamers built here by 
Mr. John Scott, of Greenock, for the French Transatlantic Company, 
was launched this day. Her name is La France, and she is of exactly 
the same dimensions and steam power as the other steamships con- 
structed by Mr. Scott in France for the some company. The vessel, 
as is usual in this country, was solemnly ‘blessed’ by the clergy 
before being launched.” 





THE METAL MARKET. 


Rats in demand, at £7 to £7 10s. per ton. 

CoppEr.—Dull of sale, at £103 for Manufactured, and Tile and Cake at 
£94 per ton. 

Tin.—Banca is quoted at £100 per ton ; and Fine Straits at £99 per ton. 

Tin Puatgs.—Dull of tale, at 23s. for Coke, and 27s. for Charcoal, per 


z 
Leav.—A good business doing, at £20 5s. for soft English, 
Speiter.—But little doing, at £24 on the spot. 
54}, Old Broad-street, London, E.C. 
Oct. 13th, 1864. 


SCOTCH PIG IRON MARKET REPORT. 


No. 1Gartsherrie .. .. 58s. 6d, f.o.b. Glasgow. 


MOATE AND Co, 








» 1 Coltness .. .. .. 58 0 do. 

oo 1 Calder .. «o ».. 58 0 do, 

ae .M.B. oo oo BO do. 

a Do. «0 oc oc 58 8 do. 

M. Nos, Diva «.« 8 do. 
WARRANTS, e & 


Cash prompt .. .. 51 4$ perton, 

1 mo. open eo of 51105 do. 

**- 13 men. » co wo 53 6 do. 
(3 5210) do. 


8-5th No. land 
2-5th ,, 
G. 
»” ” ee ee 
MANUFACTURED IRON. 
Bars,Govan .. «2 « e« £8 
» Common oo ee ee 8 
Drumpeiler,Common .. .. 8 
Do. Best eo oo «6D 
Cramond Scrap Bars delivered 
in London .. «+ «+ oe 
Plates and Sheets .. «. «- 
Raila .. «oe se oe cf of 
Pipes .c co ec c@ co ce 
Chairs .. se «2 cf of o 0 
Glasgow, 12th October, 1864. 
Since our report of last week the market for Scotch pig iron has expe- 
rienced a further decline in price, and to-day touched the lowest for the 
last twelve months—65ls. 3d, cash—at which we closed buyers ; sellers, 
51s. 44d. 
The shipping demand continues fair. Exports last week were 12,250 
tons, against 16,171 tons in the same week of last year. 
Suaw AND THOMPSON. 
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PRICES CURRENT OF TIMBER. 
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Svuacestions ror tHe New Street.—I beg you will, through the 
medium of your journal, call the attention of the authorities 
interested in carrying out the new street from Oxford-street through 
the heart of St. Giles’s to Charing-cross, the Act for which was 
obtained last session, to the rare opportunity it affords (by a compe- 
tition among architects) for fully developing the renowned Chester- 
row feature, with all its glorious artistic effects of light and shade, 
allowing the highest graces of art being lavished on every variety of 
arcade, pediment, pillar, pilaster, frieze, and embellishment of the 
truest constructive architectural character; while no better oppor- 
tunity could be desired for a display of the picturesque element, by 
varying the elevation of each block of houses, or of even nearly 
every house, as in the new Cockburn-street, Edinburgh. In the 
new street all the grandest features of the Venetian palaces might 
be emulated, as well as the Rialto and other bridges in the streets to 
be spanned, for making the covered promenade continuous from eud 
to end of the street, of course providing good access to all the 
intersecting thoroughfares.— Correspondent of the Builder. 

Putrorp’s Magnetic Paints.—We were at a loss to understand 
the meaning of the above until, upou making inquiries, we fourd 
that the body of the paint, being iron, when dry, ie., not ground 
in oil, will adhere to the maguet—hence the name. At first we 
were under the impression that these paints were the same as the 
metallic oxide; but we have ascertained that the common metallic 
oxide has no magnetic properties, but is merely the coloured earth 
obtained near the iron mines, which, undergoing certain processes, 
is then ground up in oil. From experiments made these paints, we 
think, are at present unequalled. They have this superiority over 
the ordinary colours, that they will neither crack nor blister, being 
affected neither by weather nor climate. They must, therefore, be 
especially adapted for the tropics. Wherever paint is required we 
should say that magnetic paints must be decidedly superior to avy 
hitherto used, which must be clear to the most uninitiated, that, 
from their very nature, give to any surface painted with them a 
coating of iron, and so preserve it from decay. We have heard 
from painters who have used them that they have this great advan- 
tage, using this paint even continually, the painter's cholic, from 
which they all more or less suffer, would be prevented. It has been 
tested upon ships’ bottoms, and has been found to preserve the metal 
sheathing from decay, protecting it from barnacles, weeds, and other 
submarine matter. We generally refrain from giving our opinion 
upon anything advertised in our {paper; but from hearing several 
of our friends speak of its cheapness, we, as journalists, are anxious 
that the public should benefit by our information. We are told 
that it is used in the French navy, Regent's Zoological, Orystal 
Palsce, and other places of importance.—Zhe Londm Conmercia! 


should the scheme be carried out, the dock will be the largest in Scot- | Record. 





Oct. 21, 1864. _ 


ON THE EFFECTS OF SUPERHEATED STEAM 
AND OSCILLATING PADDLES ON THE SPEED 
AND ECONOMY OF STEAMERS. 


By Mr. James R. Napter, from data supplied chiefly by Mr. WiLttam 
' BeaRpMORE.* 


Mr. Bearpmore had bis attention drawn to the subject of super- 
heating by the trials of the Hon. T. Weatherhead’s method, on 
poard H.M.S. Black Eagle. After getting some preliminary infor- 
mation, he applied to the steamer Magician an apparatus which 
consisted of a box of tubes placed over the uptake of the boiler. 
The boiler previously did not generate sufficient steam for the 
engines. No alteration was made either in the engines or boilers. 
The engines were not fitted with expansion valves. The super- 
heater increased the revolutions, and decreased the consumption of 
coals. The increase in the speed of the engines at the first trial 
being considered remarkable, Mr. Beardmore, in the next ships he 
fitted, was particular to ascertain, by several experimental trips, the 
greatest number of revolutions he could obtain with the steam at 
full pressure, before and after applying the superheater; and he 
always found an increase in the number of revolutions with the 
superheater. ‘The indicator cards taken at the trials always showed 
a better vacuum, with less injection water, and on the steam side of 
the card a greater mean pressure. 

The General Steam Navigation Company, he says, have now 
fitted upwards of thirty of their steamers with superheaters, and in 
no instance have any serious difficulties occurred, These vessels 
have been fitted without the combined process introduced by Mr. 
Weatherhead ; at the same time, he believes that Mr. Weatherhead’s 
plan might at times, with a badly constructed boiler, prevent the 
slide faces from being cut, and the packing from being damaged. 

The best arrangement of boiler for the application of a super- 
heater, he considers, is where there is the least change of temperature 
in the uptake, and great care taken to have sufficient space in the 
fire boxes, so that the gases may be ignited before they reach the 
uptake. 

Frhe next trial of superheating which he made was with the 
paddle steamer Caledonia, of 220 horses power nominal, trading 
between London and Granton. Previously to being fitted with a 
superbeater, this steamer consumed 126 tons of coals on the voyage, 
and after the alteration the consumption was reduced to 90 tons, 
and about one hour was saved on the average passage. 

The screw steamers Metropolitan and Cosmopolitan, which at 
one period traded between Glasgow and London, were purchased 
by the General Steam Navigation Company, and they gave them 
new boilers, with superheating apparatus. The results of the 
alteration in the case of the Metropolitan, here given, show that for 
about the same speed there was a saving of 24°18 per ceut. of fuel. 

8.8. Merropo.iran. 





Without superheating. With superheating. 














Total time | Total | Totaltime , Total 

on voyage. | coals. | on voyage. coals. 

1860. Hours, Tons. 1861. Hours, Tons, 
June 23.. 41 45 July 18... 40 28 
duly 5 eo ee 69 49 he 52 34 
» ive we 49 48 Ame bl 50 33 
» Wee oe 52 49 py Ba wel 60 40 
99 whee « 42 43 99 15.6 50 33 
Aug. 2 .c oe 55 43 99 22e0 } 55 42 
Six runs 208 | 277 Six runs 307 210 
Average - 61°33 |} 46°16 | Average 51°16 35 





The paddle steamer Berlin was bought by the same company, and 
placed in the Hamburg and London trade, in which she gave great 
satisfaction; but her consumption of fuel being great, it was de- 
termined to give her new boilers, superheating apparatus, and 
oscillating paddles of considerably less diameter. By these altera- 
tions a decrease in the consumption of fuel of 35°8 per cent. was 
obtained. The speed, however, was reduced 3:3 per cent., as here 
shown :— 

Beruin.— With Fixed Paddles, and without Superheating. 











Under way. 
1882. Total time. Total coals. 
Time. Coals. 

September 17 .. 43 102 42 94 
in Y 43 120 43 107 
October1 .. 374 98 36 90 
ie pe oe 40 106 33 98 
a Ww oo ow 37 iv 36 86 
~ 2“ | 64 116 36 108 
i lear 46 103 44 95 
November 4 .. .. 41 110 40 102 
- IZ ee co 44 99 40 90 
= 1B sc oe 41 104 38 96 
Ten runs eo ee 4413 1052 393 966 

Average.. 44°13 105°2 393 


With Oscillating Paddles, and with Superheating. 


Under way. 
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With Osciliating Paddles and with Superheating. 





























| | Under way. 
1859. Total time. | Total coals, 
Time. Coals. 
November 15 .. 20°15 | 16 20°15 13 
a 27°30 } 18°10 oo) 14 
» 22 oil 26 | 16°10 17°30 11 
i: ae 22 5 18 12 
» 2 21°45 } 15 19°45 12 
December 1 24 | 15°10 21°30 13 
~ S sa cc | 23 15°10 1615 il 
va i: ie 15 19 18 
» 13k we | 15°10 19°] 12 
9 a5 «cs se} 16 20 ql 
Ten rans 15810 193°30 122 
Average... | 17 193 12°23 








The following results were obtained with the paddle steamer 
Seine, belonging to the same company, showing a decrease of about 
1 per cent. in the speed, and of 37 per cent. in the fuel :— 


Seme.— With Oscillating Paddles and without Superheating. 











| Under way. 
1861. Total time. | Total coals, —— —_ 
Time. Coals, 
May 5 «2 ee os 9°45 9°10 945 | 710 
a oe ee | 10 9 10 | 7 
, 9°30 9 920 | #7 
» 18 oo oe | 945 9°10 945 710 
» 16 . 9°45 10 945 8 
~ oo * ° | 9°45 9°10 945 710 
o = | 9°30 910 9°30 710 
» 23 we ewe 10 910 10 710 
» 26 ee 08 ee 9 9 9 v 
a | 10 9°10 10 710 
fen runs 97 M4 97 74 -_ 
Average.. «es «. 97 v7 97 74 


With Oscillating Paddles and with Superheating. 
3 


Under way. 
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| 1,956 square feet of heating surface below the water level, and 537 
| above it, and the temperature of her superheated steam was 350 deg. 
| when entering the valve casing. 

It was then agreed unanimously, and the suggestion of Mr. 
Gilchrist, Mr. Lawrie, and Mr. Elder, that the discussion should be 
adjourned, in order to obtain details as to the heating surface and 
boilers, the length of fire-bars, the amount of heating surface and 
sectional area, &c. &c., of the various vessels referred to, and the 








effect of the change to feathering from common wheels. 





The discussion was resumed, when, Mr. W. Simons, vice presi- 


| dent, in the chair, the following remarks received from the 


President were read— 

“T beg to offer the following remarks, to re-open the discussion 
of the subject of Mr. Beardmore’s results,,now before the Institution. 

“T have had very little practical acquaintance with superheated 
steam or steam gas. The theory, however, now generally adopted 
would lead one to expect a considerable saving trom its use, even 
where the ratio of expansion of the steam in the cylinder is not 
great, and that where the expansion is great the saving would be 
very apparent; for itis now admitted that the extent to which 
saturated steam of about two atmospheres of pressure, not receiving 
heat from a jacket or other source, can be expanded with economy 
is very limited. 

“Tf no alteration has been made in the ratio of the expansion of 
the Caledonia, Metropolitan, or Cosmopolitan, the saving will be 
altogether due to the superheating. Assuming that the original 
boilers of the Caledonia and Metropolitan are much larger than their 
new ones as the Cosmopzvlitan’s original is larger than her new one, 
the results are remarkable, and show that superheating boilers, with 
five-sixths of the heating surface of the ordinary marine boiler, pro- 
duce about the same power, with about 25 per cent. less fuel. It 
would be satisfactory to know if this is Mr. Beardmore’s experienco 
on the other ships to which he has added superheating apparatus, 

‘In the case of the Concordia there is an alteration of paddles from 
fixed to oscillating, to which a considerable part of the economy 
must be due. The 50 per cent. which has been added to the heat= 
ing surface of the new boiler might, according to Dr. Rankine’s 
tables, increase the efficiency of the boiler about 12 per cent., and 
account for about 4 per cent. of the increased speed ; and as the area 
of the paddles has been increased about 55 per cent., the slip would 
be decreased about 36 per cent. As the velocity of the piston has 
increased nearly 50 per cent. with the same boiler pressure, 
there has evidently been either a considerable increase in the ratio 
of expansion, which the superheating would now render economi- 
cal, or the area of the steam pipe is reduced by the throttle valve, or 
otherwise, the effects of which on the economy of fuel are unknown 
to me. The original paddle wheel was, perhaps, too deeply im- 
mersed, and the paddles had less than the modern ideas of surface. 

“ The ratio of the augmented surface of the vessel to the surface 
of a pair of paddles is given in the table. 

“The same ratio for the river steamer Vulcan, with oscillating 98 
paddles, is : 











1862. | Totaltime. Total coals. 
Time. Coals. 
August 7 ll 10°10 11 S10 
so = 10°30 7 10°30 5 
», 1B 845 6 845 +10 
oo = 10 710 10 6 
» Ww 9°30 71 9°30 6 
~ | 10 7 10 10 
» 2 915 6 915 110 
9 25 oe i 10 ll hy 
» = “swt 8°30 10 8:30 4 
Septemberl .. .. 9°30 6 9°30 110 
Tenruns .. .. | 98 €9°10 98 53°10 | 
Average... 98 691 9°8 54 | 





The following table shows the particulars and results, so far as | 
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a Queen of the Orwell, oscillating paddles, 78°5 
Neptune, . 933 

Admiral, 214 

Concordia, 140°6 


12} per cent. less heating surface in the 


”» ” , 


» ” ” 


“ Tho Berlin has about 


TABLE OF PARTICULARS AND RESULTS OF ALTERED STEAMERS. 
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1863. Total time. Total coals, ‘ 

| Time. Coals. 
September 19 . 41 67 37 60 
Pm 25 we oo | 41 | 74 39 65 
October 3 .. 2 o- | 45 60 37 54 
= 9 wo ee | 14 74 41 67 
» IT sve oe oo | 43 63 37 55 
— ee 40 70 38 63 
oo we es 39 63 3s 56 
Novemberl .. .. 78 90 57 79 
a 7 48 66 38 56 
a 11 47 } 73 44 66 
Tenruns.. .. «+ | 406 700 406 621 
Average .. 166 70 40°6 621 


The greatest benefit from superheating the steam was always 
obtained where the expansion was greatest and the speed of the 
piston smallest; which he cttributes to the great condensation of 
a the cylinder in such cases, when the steam is not super- 
heated. 

The paddle steamer Concordia—a small vessel, built for the same 
company—was fitted, after some years’ work, with new wheels 
having oscillating instead of fixed paddles, and with a new boiler 
with superheating apparatus ; the results were an increase of 16 per 
cent. in speed, and a decrease of 41-6 per cent. in fuel, as here 
shown :— 

ConcorpiA.— With Fixed Paddles and without Superheating. 








s Under way. 
1851. j 


Total coals. 


Total time. 











November 15 

9 19 
26 
” ee 
December 6 .. 

= 10 we «| 

oe 2 ws o 
2 . 
BT we oe 


81 .. 
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” 
” 
” 





Tenruns.. .. « | 
Average .. 
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| Caledonia. Metropolitan {Cosmopolitan Seine. Concorda, | Berlin, 
1860. | 1861. } 1861. 1862. sol. | asso. | sea. | 1863, 
June.) July. | May. August. |November| November September September 
Number of furnaces .. ee | 6 6 6 4 5 3 6 
Length of fire-grate eo o» ft. 8 |} 43 716) & s 6° 73 7 
Area of fire-grate .. .. ++ sq. ft. } 136 | 72 103° 65" 96° 66 100° 14 
Diameter of tubes below water .. in. | _ -- > _ — 8° 3 
Length of tubes below water... .. ft. _ — _- O75 _ 6 6 
Number of tubes below water .. .. j;— - — (358 _ -— 440 712 
Diameter of tubes above water in. - _ - 1} — — | -- | 3 
Length of tubes aLove water.. ft. aaa — — | * _ H - — 6 
Number of tubes above water .. .. oa -- — | 195 _ -_ | — 200 
Heating surface below water sq. ft. — — -- _ ABs _ ~ I 2334 3x02 
Heating surface above water.. sq. ft. - _- _ a= 26 _ | “= 120? 944 
Total heating surface .. sq. ft. _ _ — os 30M -- | -- 2504 4836 
Absolute pres. on boil Ib. per sq. in, 27° 7: | 29 30 3 3 0 30° 31 , 29 
Temperature on entering valve casing — | (830° | — 350° | — | 350° 330° — 880° to 860° 330° to 260° 
ae pe of paddles .. .. ss os Fixed | Fixed | — — — | — (Oscillating|Oscillating) Fixed Oscillating] Fixed [Oscillating 
umber of paddles on each wheel N 20 20 - _— —_}- -- — | 16 12 27 12 
Radius of outer edge of vertical pad- | 
NMR SS ke > dak abl a a - _ —-/|/—-j]-— _ _ —_ 8°80 8 50 13°00 10°90 
Radius of inner edge of vertical pad- | 
die inft. .. ss « oo os? - - _ - -_-i- — | - 650 4°83 6°40 
Height of paddles .. .. «. R—? _ _ — - —-\i-—- _ | — 2°30 3°66 | 4°50 
Mean radius of paddies.. (R+7r)—2 = _ -- —|— — | -- | 7°05 6°66 | 8°65 
Distance between paddles #(R+7)— N - -_ - _ -\|- _ | — 3°00 349 | 498 
Area of apair of paddles, a@.. sq. ft. - -\i- - —-i-| — 82°6 50°56 93° 
Augmented surface of ship, S#ft. | | | 
draught, A .. «os «. «8. ft. ~- - —\i— oo | ow — | -- 7350 7350 - _ 
Augmented surface + area of a ) A | } | 
pairofpaddies .. .. .. a = -/i- -- —-_|i— _ ; =— 225 146 - - 
Centre of wheel lowered... .. .. «. = — }/—-|];—-fJ-—- | _ . | 0 _ 0 —_ 2°50 
Number of voyages in the experiment - _— 6 6 —_ _ 10 | 10 10 10 10 
Revolutions per minute... .. «. «. 1sto20] 20t022  — | — 3 | «87 = -_ 28 to 27 | 38to 36 | 16 to 18§] 26 oa 
Average time per voyage... .. .. «. - _- 5133) 5116) — a 970 980 217 19°50 39°3 40°6 
avenae cole per fa 6 - aa | 120 90 46°16 35°00) — | _ | 7.40 a4 20-0 220 «6| | 6066 62°10 
Increase of speed, per cent. .. | — jabout3 — | 030) — _ — —- | =— 16 - 3°30 
Decrease of fuel, per cent. .. _ 25 — (418) — | 25) — 27 jo 41°60 - 35°80 




















ascertained, of the steamers referred to, the first column in the case 
of each steamer containing the particulars and results before, and 
the second column those after the application of superheating, and 
of other alterations. 

In the discussion which followed the reading of the paper, Mr. 
Elder said he thought that, in the various cases shown, a good deal 
of the acceleration in speed and saving of fuel had arisen from other 
causes as well as from superheating. It would have been useful 
had the precise alterations in the wheels and boilers been notified, as 
it would have aided them in coming to a more correct conclusion. 
With regard to the Concordia, she had at first very small common 
ares wheels, about 17}ft. in diameter. She was about 600 tons 

uilder’s measurement, and of a nominal power of 140 or 150 horses. 
She was about 180ft. long and 24ft. beam, so that the smallness of 
her paddle wheels, when deeply laden at sea, would very much 
detract from her propulsion. It was very evident that with 
superheating they had got an enormous heating surface at a great 
cost, namely, 3,800 instead of 2,500 square feet; and the question 
arose, how much of the increased speed and economy was to be 
attributed to the large heating surface, how much to the superheat- 
ing, and how much to the new wheels? He believed that all three 
had favourably affected the result; and it would have been well to 
have had details, so that they might have judged of the effect of each. 
The quality of coals would also be an element in the calculations, 
for it was well enough known that the coals used on the east coast 
were superior to those in this part of the country. Altogether there 
appeared to be about 24 per cent. of saving in fuel, and that was 
what might be expected from superheated steam. He should also 
expect that, when such a saving of fuel was effected, they would 
probably shorten the fire-grate, seeing there was not so much 
coal to burn, which shortening would insure more /effective 
combustion: and it would have been useful had the paper stated 
whether the fire-grate had been shortened, and thus enabled them to 
calculate how much of the saving was from superheating and how 
much from shortening the grate. He had himself seen 15 per cent. 
of saving effected by shortening the grate, and he thought most 
people would agree that a long fire was not so good as a 
short one, the reason being, perhaps, because a short grate could be 
better fired, and the air would more thoroughly penetrate among the 
coal. More evidence on the whole subject would be very desirable. 

In answer to Mr. Gilchrist, the soostlons said that the Metropoli- 
tan and the Cosmopolitan were fitted with new boilers, in addition 
to the superheating apparatus. The Cosmopolitan’s new boiler had 





new boiler; but as the diameter of the wheels is greatly reduced, 
the velocity of the piston has increased ; and no doubt, therefore, as 
with the Concordia, the pressure on the boiler being unchanged, the 
steam is more throttled, or the ratio of expansion is increased, and 
therefore, when superheated, fuel is saved ; but whether the saving 
is to be ascribed to increased expansion, or wholly to superheating, 
I am not prepared to say. The area of the new paddles is more 
than twice that of the old, and although the slip is thereby reduced 
nearly 60 per cent., there is still a considerable saving left to be 
accounted for by the superheating. Mr. Beardmore’s object in re- 
ducing the diameter of the paddle wheel appears to have been to 
increase the velocity of the piston, and thereby get a greater ratio of 
expansion. He has probably made the best compromise he could 
between a less efficient diameter of wheel and a more efficient 
engine; and if he works expansively by reducing the area of the 
steam pipe, instead of with an expansion valve, as an indicator card 
of another vessel sent me would lead me to infer, he has perhaps 
made the discovery that that is the best, if not the only way, of 
working steam gas economically without injury to the valves. He 
would bave increased the efficiency, and decreased the fuel still 
further, had he adopted Mr. John Elder’s views of thin iron paddles 
instead of thick wooden ones. The difference of power in the two 
cases required to push the paddles in and out of the water is, accord- 
ing to Mr. Elder, very considerable. He will, perhaps, state the 
result of his calculations on the Admiral, and other vessels to which 
he has applied the iron. ’ ‘ 

“ The alterations appears to have been made with great judgment. 
One would like to know, however, more about the durability of the 
superheaters,—how long they last without repairs, what the repairs 
are when required, and what effect is produced on the parts of the 
engine in contact with the hot steam. ’ 

“The fitting of thirty or more steamers belonging to one 
company with superheaters speaks for itself, that the objections, if 
any, to its adoption are considered trifling compared with the 
advantages to be gained. - Oy ae 

“In a large steamer, however, lately repairing here, and which is 
little more than twelve months old, a very destructive agent 
appears to be at work. Parts of the valve faces, valve rods, 
valve casings, and piston bolt guards, &c., appear as if they had 
been put in the fire and burned, although it is not more than two 
months since some of them were smooth and bright. The faces 
and backs of the slide valves and of the cylinder surface are 
coated with copper, as if they had been slightly electro-plated. The 
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copper steam pipe appears to be the source from which the copper 
on the valves, &c., has come, for it is coated inside with a brown 
scale. At the bends of the steam pipe attached to the slide valves 
the copper is clear of scale, and as clean as if done by an acid. 
The superheating part of the boiler appears to be very effective in 
heating the steam and destroying the boiler, if not also the iron of 
the engine. It has been long known that that part of the smoke 
pipe of a boiler which isin contact with the steam decays very rapidly; 
ae in the case to which I have alluded nearly half the crown of the 

iler is put in this condition by making the hot smoxe and gases 
of combustion, and perhaps flame, at times pass over the crown on 
their passage to the superheater proper. The consequence is, that 
this part of the boiler is rapidly decaying; while that part of 
the crown immediately adjoining the heated parts, and all the 
remainder of the crown, is fresh and good. What is it that has 
caused this great decay, in the iron of the engine, and the wearing 
away of the copper pipes ? and what has converted the scale, which 
appears to be oxide of copper, into metallic copper on the valves ? 
In ordinary engines using saturated steam the decay of the boiler is 
perhaps in some parts as rapid; but the engine lasts for years, 
Heat has evidently something to do with it, as the hottest parts in 
the steam—the smoke pipe, and the stays attached to it—decay 
fastest. A plate of iron about 12in. broad, 3ft. long, and $th of an 
inch thick fixed to a steam drum, has entirely disappeared in less 
than six months. I mention this, not as anything extraordinary or 
novel to engineers, who have long known how rapidly that part of 
the division plate between two boilers which is above the water 
level decays, but that others associated with us may help us out of 
our trouble by showing the cause ; for clearly the cause of the rapid 
decay of some boilers and engines using steam gas or surface con- 
denser is operative in all marine engines and boilers. 

“ General Morin, ina paper in a recent number of the Comptes 
Rendus, has shown that in the evaporation of water in open vessels 
the air or vapour produces ozone and anacid. Perhaps he will tell us 
if this takes place more rapidly at higher temperatures at 600 deg. 
or 800 deg. Fah., and what acid it is which is eating our boilers 
and stealing our copper; for an acid of some sort it is,—set free pro- 
bably from the sea salts in contact with the hot plates. I expect 
either chlorine or sulphuric acid, or both, are present, and either 
would destroy theiron. Pieces of polished marble placed in different 
parts of the boiler in steam and water would probably show the 
effects of such an acid action, and might lead toacure forthe evil. I 
am inclined to believe now that, whatever may be the cause of the 
copper steam pipe wearing, the particles worn from this pipe are 
the cause of the quick decay which has been so unaccountable in 
some boilers supplied with fresh water from a surface condenser. 
Such boilers keep all they receive. I have seen specks of copper in 
a tube taken from such a boiler; and I have learned lately that the 
deposit of copper on the valves, &c., of an engine, although rare, has 
been observed by others in locomotives, as well as in marine engines, 
and by some who will probably communicate their views. 

“In concluding the present remarks, the president would express 
his wish that the subject may meet with the thorough discussion 
that it undoubtedly merits.” 





Professor G. C. Foster, of the Andersonian University, said he 
had had an opportunity of examining, in company with the presi- 
dent, some parts of the engine referred to in the foregoing remarks. 
So far as he was yet able to judge, he was of opinion that the 
corrosion that had taken place, and the deposits formed, on the 
different parts of the engine were precisely such as must result if the 
steam were accompanied by a small quantity of hydrochloric acid. 
If it could be proved that this acid was present, he believed that 
all the appearances observed admitted of easy explanation. The 
only source of hydrochloric acid to which, under the circumstances, 
they could look, was the sea water evaporated in the boiler; but 
this source, he thought, was amply sufficient. Sea water contained 
a comparatively large proportion of chlorides—among them a very 
perceptible quantity of chloride of magnesium; and it was well 
known to every chemist that it was impossible to evaporate a solution 
of this salt to dryness without decomposing it almost entirely into 
magnesia and hydrochloric (or muriatic) acid. It was true that the 
sea water in the boiler of a marine engine was not boiled down to 
dryness: on the contrary, it was purposely kept in a comparatively 
dilute state by the process of continual supply and discharge adopted 
to prevent incrustation. But although this applied to the mass of the 
water in the boiler, a considerable quantity of the water thrown up 
against the hot sides, above the water line, must be evaporated to 
complete dryness; and in boilers in which the steam was inten- 
tionally superheated, the — thrown up by the ebullition came 
info a drying atmosphere of unsaturated steam gas. In this atmo- 
sphere the water of each globule of spray would evaporate, leaving 
the salts which it held in solution in an extremely finely divided 
state, in which any portion of chloride of magnesium that might 
have escaped decomposition during the evaporation, would be almost 
certain to be completely converted into magnesia and hydrochloric 
acid by the superheated steam which surrounded it. Indeed, 
calling to mind Mr, Tilghman’s experiments on the decomposing 
powers of superheated steam, it was a question whether the alkaline 
chlorides of the sea water would not also be similarly decomposed 
to some extent. Hence, unless the laws of chemistry were different 
inside a steam boiler from what they were elsewhere, it seemed a 
necessary consequence of those laws that the steam of a boiler fed 
with sea water must, at least if superheated, contain a greater or less 
quantity of hydrochloric acid ; this quantity naturally varying to a 
great extent with the degree of superheating, the position of the 
superheater, the amount of priming in the boiler, and perhaps other 
circumstances. This conclusion was confirmed by the experimerts 
of M. Cousté, who had stated that when sea water was evaporated 
until it began to form a deposit, the first deposit produced consisted 
of magnesia—a result that was difficult to understand, unless it 
were supposed to be a consequence of the decomposition of chloride 
of magnesium during the evaporation. If the hydrochloric acid 
produced in the manner already explained passed out of the boiler 
with the steam, it would inevitably produce such effects as those 
which Mr. Napier had described. In presence of oxygen, resulting 
from the air dissolved in the water supplied to the boiler and driven 
out on ebullition, it would first attack the copper steam pipe, forming 
chloride of copper; this would be carried forward by the steam until 
it came in contact with the iron slide valves and valve cases 
corroding the iron by imparting to it its chlorine, and -oating it 
with copper at the same time. ‘The valves, valve cases, and the 
inside of the cylinder were, in fact, as Mr. Napier expressed it, 
literally electro-plated with copper; and at the bottom of the valve 
box, where probably water holding chloride of copper in solution 
had lodged, there was a tenacious coating of metallic copper of 
considerable thickness, exactly resembling electrotype copper. The 
chloride of iron formed by the action of the chloride of copper on 
the iron, would be decomposed in its turn by the overheated steam ; 
oxide of iron would be thus formed, and hydrochloric acid would 
be regenerated, and would pass on to corrode a further portion of 
the metal. Thus, in presence of overheated steam a very small 
absolute quantity of hydrochloric acid might suflice to produce the 
total amount of corrosion observed. 

Mr. T. Davison said, that so far as the benefits from superheating 
were illustrated by the paper read on the last occasion, he feared 
they could not be depended upon, the data being so very incomplete 
that it was difficult to separate the effects due to the change in the 
paddles from that arising from the altered condition of the steam, 
and the altered operation of the engines, and it was a pity they had 
not more information on the subject. He had made a calculation 
showing that but a very small portion of the economy in the case 
of the Berlin might be due to the superheating. He had supposed 
that the new boilers were as effective in generating steam es the old 
ones, in proportion to the quantity of fuel burned; that before the 
alterations the steam was cut off at two-thirds of the stroke, being 
about the usual practice in such engines; and that afterwards the 
steam was used expansively to the degree it would admit of. The 
caleuiation was then as follows :—30 Ib. absolute pressure of steam 
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in boilers would give 28 Ib. in cylinders ; this cut off at 666 would 
average 26 lb. throughout the stroke ; deducting 5 Ib. back pressure, 
the remainder, 21 Ib., would be the average effective pressure ; this 
multiplied by 17-25, the average revolutions, gave 362 as the repre- 
sentative value in foot pounds per minute of steam so used. After 
the alterations, the saving was found to be 35°8 per cent. ; and 
supposing that the new boilers produced this proportion less steam, 
if they reduced *666 by 35°8 per cent., they had 428 as the propor- 
tion of the cylinder that would be filled with steam at the same 
speed of engines; but that must be still further reduced in the pro- 
portion of 17°25 to 26-25, in order to obtain ‘278, the proportion of 
the cylinder that would be filled with steam at the increased speed, 
as the rate of expansion after the alterations. The calculation of 
power after the alterations would be as follows :—29 lb. absolute 
pressure of steam in boilers would give 27 Ib. in cylinders ; this 
cut off at ‘278 would average 17 Ib. throughout the stroke; deduct- 
ing 4 Ib. back pressure (as owing to the increased speed of air pump 
there would no doubt be a better vacuum than before the alterations), 
the remainder, 13 Ib., would be the average effective pressure ; and 
this multiplied by 26°5, the average revolutions, gave 344 as the 
representative value in foot pounds per minute of the steam so used. 
Comparing this with 362, the representative of the power before the 
alterations, he found a loss of only 5 per cent.; but as there was a 
loss of speed of 3°3 per cent., equivalent to a loss of power of at 
least 10 per cent., it left a balance of 5 per cent. in favour of the 
new arrangement. It was therefore evident that all the economy 
attained might be attributed to the increased rate of expansion 
alone, without making any allowance for the benefit of feathering 
wheels or superheating beyond perhaps what was sufficient to 
prevent condensation in tke cylinders. In the calculation he had 
assumed that the engines were properly fitted to take advantage of 
their altered circumstances, and that when no mention was made in 
the data respecting any point, it had remained the same, It would, 
therefore, seem a great error to attribute the economy to the super- 
heating of the steam. Making the same calculation in the case of 
the Concordia, he found that 550 represented the power before 
alterations, and 500 after, showing a loss of 10 per cent., so that the 
result in this case due to increased expansion would not be so good 
as in that of the Berlin; but it was probable that this vessel gained 
much more from the change in wheeis, as the proportion in her case 
of the old to the new was so very different from that of the Berlin; 
at any rate, to attribute all the economy to superheating would be 
an erroneous view of the case. 

Mr. W. Beardmore, in answer to questions, said that there was 
no alteration in the valve of the Berlin, but they had wiredrawn the 
steam. In regard to the Berlin, he might state that her paddle-wheels 
were decreased in diameter, and so they obtained an increase in 
speed; while to get sufficient boiler power they were obliged to 
work the steam expansively by wiredrawing. ‘The first steamboat 
they altered was the Magician. She had feathering wheels, and 
they merely put a superheater in, and slightly reduced the steam 
pipe in order to wiredraw the steam. She was originally rather 
hard for steam, but she became very easy in this respect, and they 
got an increase in the number of revolutions, with 25 per cent. 
decrease in the consumption of coal. There was no alteration made 
in the Metropolitan’s engines, and there was a saving of 24 per cent. 
of fuel. Nor was there any alteration made in the Caledonia, so 
that the saving of 25 per cent. of coal in her case must have been 
due to superheating. The Seine had feathering wheels, and there 
was no alteration made in her arrangement, although there wasa 
saving of 27 per cent, ‘The Berlin showed a saving of 35 per cent., 
and a slight decrease of speed; but after her alterations she carried 
120 tons more cargo, because of the greater saving in room by the 
new boilers; and she being a vessel that was always filled, it was a 
great advantage to her owners. The Concordia showed a saving of 
41°5 per cent. of fuel, which was partly due to the introduction of 
feathering wheels, and partly to superheating. None of those boats 
were fitted with expansion valves. It was very well known that if 
steam were expanded beyond half stroke without superheating, no 
benefit resulted. Theoretically it was so, but not practically. The 
grates were diminished by 25 per cent. In the instance of the 
Berlin the original common valve cut off at about five-eighths of 
the stroke, and was never altered. 

Mr. J. Brownlee said he understood Mr. Beardmore to say that he 
had found no benefit from expansion. Mr. Napier had some years 
since said there, that in engines without the cylinder steam casing, 
and without superheating, he had never found any advantage in 
expanding the steam beyond twice the initial volume, This state- 
ment accorded with his own experience ; but the economy which 
he had realised by expanding to that extent had always been most 
decide’. In the session before last, Dr. Rankine brought forward a 
paper on the liquefaction of steam within the cylinder, deduced 
from experiments made in the United States of America. In those 
experiments it appeared that when expanded to 1;4;th times the 
initial volume, nearly 16 per cent. of the whole steam admitted was 
liquefied while entering the cylinder. When expanded to 2;4,th 
times the initial volume, 70} per cent. only of the steam which left 
the boiler continued in the state of vapour within the cylinder at 
the instant of cutting off, the residue (293 per cent.) having been 
liquefied during admission ; and when expanded to three times the 
initial volume, the walls of the cylinder became so much colder than 
the entering steam that not more than 58 per cent. of the steam 
which left the boiler operated in propelling the piston, the residue 
(42 per cent.) having condensed upon the colder surface of metal 
during admission. Now, if they supposed as much as 29 per cent. 
of the steam to have been similarly liquefied in the trials of Mr. 
Beardmore before superheating, the saving realised by the applica- 
tion of his superheaters was not more than might have been 
anticipated, without demanding any extent of superheating beyond 
that which might be found just sufficient to prevent that liquefac- 
tion. 

Mr. A. Gilchrist said the Berlin was originally particularly short 
of steam, and her builders put a piece on the ends of the valve, and 
they could not get it upon the inner port, but they put half an inch 
on the outer end of the valve, but that did not improve matters 
very much; and then they put three-quarters of an inch, and 
slightly reduced the travel of the valve. He understood that no 
alteration had since been made, in which case she must be cutting- 
off at about half-stroke. Regarding the deposit in the vessel re- 
ferred to by the president, he might state that he had found the 
same deposit in the cylinders and the valves of certain other vessels 
which had annular superheaters. 

Mr. W. Beardmore remarked that they had fitted thirty ships 
with superheaters, and had experienced no difficulty at all. He 
thought the superheater itself would oxidise rather readily, but only 
where the steam impinged ; but he met that difficulty by putting on 
cast iron ferules. He never used copper now, for after employing a 
little of it he found it would not do. 

Mr. J. G. Lawrie said that deposits of copper, such as were 
referred to in the president’s remarks, were of very rare occurrence. 

Mr. W. Beardmore thought that if the steam did not impinge 
upon the copper there would not be much difficulty. He had only 
once experienced that difficulty, whe he had met it by altering the 
steam pipe so as to do away with all sharp bends. 

Mr. J. G. Lawrie remarked that on the principle Professor Foster 
had laid down, the deposit ought to occur in every case. Now, 
deposits did not occur in one out of every twenty vessels. 

r. W. M. Neilson thought Professor Foster had said that it 
required a high temperature to decompose the chloride of magnesium. 

Professor Foster replied that as long as the chloride of magnesium 
remained dissolved in the water, it was not decomposed to any 
appreciable extent ; but where superheating occurred, an evapora- 
tion to dryness took place, which must cause decomposition. But 
whether the acid got into the cylinder in every case in which it 
was produced required further and closer investigation to decide. 

Mr. J. G. Lawrie merely wished to point out that the deposit was 
not found in all cases. 

Mr. A. Brown remarked that in the case of a paddle steamer still 
running, the slide valve was placed at an angle, and the ‘a 
corner got much corroded by seven or eight months’ working. He 
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also thought some other things affected the consumption of fuel 
besides superheating. He had had to do with a vessel which was 
unable at the first trial to keep steam up when running full speed 
After putting one-fourth more lap on the induction side of her 
valves, and shifting the steam pipe to a more roomy part of her 
boilers, a greater command of steam and a better vacuum were 
obtained, and the engines made two revolutions more per minute 
He was also of opinion that altering the wheels from common to 
feathering floats affected the consumption. 

Mr. J. Downie thought that it might be interesting if Professor 
Foster could inform them of the temperature at which the acid was 
set at liberty. 

Professor Foster answered that whenever evaporation to dryness 
occurred, even at 212 deg. Fahrenheit, it would take place, and it 
increased with the temperature; but what was the lowest tempera- 
ture at which it occurred he could not say. 

Mr. T. Davison thought that where boilers were subject to prime, 
and superheaters were used, there would be more of the salts 
thrown up into the steam space and against the highly heated 
plates of the boiler and superheater, and consequently give off a 
very large quantity of the acid; and as all boilers did not prime, 
that might be a reason for there being so much difference in the 
amount of corrosion. Hitherto, surface condensers had been some- 
times blamed for this corrosion, and he was glad that some other 
cause had been found for it. 

Dr. Machattie said that he quite concurred with the remarks made 
by Professor Foster as to the evolution of hydrochloric acid from 
the chloride of magnesium of sea water, when that salt was brought 
in contact with a highly heated surface; but he did not think that 
this would, in all cases, account for the destruction of boilers and 
steam pipes. Where boilers were charged with sea water, and the 
loss by evaporation was replaced by fresh water or condensed steam, 
the amount of chloride of magnesium (even on the very improbable 
supposition that it would all be decomposed) would not, in his 
opinion, yield sufficient hydrochloric acid to destroy a large quan- 
tity of iron; and he therefore thought that some other action 
assisted, at least, in the destruction of the metals. He further stated 
that his experience of boiler deposits containing copper was limited 
to one case. This deposit, which was found by him on the old 
boiler of a steamship about six years ago, contained a compound of 
copper mixed with carbonate of lime, and he considered the presence 
of carbonate of lime in it incompatible with the supposition that the 
copper was dissolved or corroded by hydrochloric acid. Judging 
from the local nature of the corrosion in the boiler to which their 
attention had been drawn that night, and considering that the 
part destroyed was probably at times raised to a red heat, he was 
inclined to think that the iron had been decomposing water, and 
in that way become oxidised. He agreed with Professor Foster 
that the copper deposit on the cylinder clearly indicated the decom- 
position of a compound of copper by the iron of the parts coated. 
As to the corrosion of the copper pipes, he believed that in the 
presence of water and common salt an oxychloride of copper might 
be produced, which opinion was confirmed by the fact that Professor 
Foster had found an analogous compound, the oxychloride of zine, 
on the brass throttle valve of a steam engiue. In reply to a question 
by Mr. Davison, as to whether a high temperature was always 
necessary to the continued oxidation of iron, Dr. Machattie stated 
that rusting or oxidation took place at the ordinary tempera- 
ture of the air, and, if once begun, would go on continuously 
in the presence of water, and especially of salt water. But, he 
further remarked, the oxide formed at a red heat was the magnetic 
or black oxide of iron, and was different from the red oxide or rus 
formed at lower temperatures; and on account of such distinctions 
in the products of corrosion under various conditions, he thought 
that an examination of such products or deposits would, in most 
cases, clearly indicate the circumstances in which they had been 
produced, and the causes of their formation. 

Professor Foster said he thoroughly agreed with Dr. Machattie’s 
opinion, that the only way of definitely deciding how the deposits 
were formed was by examining them chemically, He had had very 
little opportunity of doing so himself; but in the case of the de- 
posit scraped off a brass throttle valve of an engine, he had found 
chlorine and zinc; in fact, the deposit seemed to be mostly oxy- 
chloride of zine, the zine having dissolved out from the brass, 
leaving the copper with its red colour below. 

Mr. W. M. Neilson suggested whether it would not be well to 
get some of the deposits analysed. 

The meeting generally approved of the suggestion, and Dr. 
Machattie was requested to undertake the duty. 








Cooking witHocr Fire.—The Mining Journal says that M. 
3abinet, of the Institute, has just laid before the Academy the result 
of some experiments. His recipe is:—Place your food in a black 
pot, covered with sundry panes of glass, and stand it in the sun. 
‘he water soon boils, and the food is said to be of better flavour than 
if cooked in the ordinary way. 


ANOTHER GuN.—A gun, we believe, of entirely novel construc- 
tion, has been invented and patented by Major-General Hutchinson, 
commanding in the west of England; and if the expectations of the 
inventor be only partially realised, great changes will take place in 
the construction of much of our ordnance. The objects sought to be 
accomplished in the new gun are—first, that it shall weigh little 
more than twenty times, instead of upwards of 800 times, the weight 
of the shot, as is usual; secondly, that without friction it shall 
impart rapid motion to the shot; thirdly, that the shot shall be of 
the form best adapted for penetrating the air and target; and, 
lastly, that it shall leave no vacuum behind it, and not ricochet 
when it strikes water. A few experiments have been made at Ply- 
mouth. The last took place on the 28th ult. on board the gunnery 
ship Cambridge, in Hamoaze. The gun is somewhat like a 
lengthened mortar. The chamber is of the usual cylindrical form, 
but only sufficiently long to hold the powder and wadding. It is at 
the mouth that the chief peculiarity occurs. The shot is termed 
dise shot. Those used last week were about the size of two very 
small plates placed against each other, excepting that the edge is 
sharp. ‘The muzzle of the gun is much enlarged, and is formed so 
as to receive with great exactness the inner half of the disc shot. 
The more accurate the fitting is, the less the escape of gas, and the 
truer the aim that can be taken. When in place, the outer edge of 
the shot is flush with the muzzle of the gun. The shots weighed 
41b. 20z.; the charge of powder 60z., being one-eleventh part of 
the weight of the shot, whereas the usual proportion is about one- 
fourth the weight of the shot. The gun wasof nearly 200 lb. weight, 
double, the inventor said, what it ought to have been. The first 
trial was at the 1.000 yards’ target. The shot went in a good 
direction, and pitched 100 yards beyond the mark. The other 
two experiments were at 13 deg. elevation for range, and 4 deg. 
for aim. In neither case could the position of the shot, when 
they fell, be observed. The tide was out, and doubtless, on 
striking, they, from their rotation, buried themselves in the mud. 
The experiments, as far as they went, were considered satisfactory. 
When in the gun the shot stands in a vertical position, and 
rotation is caused by the axis of the chamber lying above the 
centre of the shot, and by a projection in the interior of the muzzle, 
at the bottom, meeting the edge of the shot. From the shortness 
of the gun it possesses all the advantages of a breech-loader, and 
from the simplicity of its construction and the little metal used it 
promises to be both a cheap and easily-handled weapon. The pro- 
jector may be too sanguine, but he avers that one weighing no more 
than the ordinary 98-pounder, will discharge a 6001b. disc. The 
carriage is fitted with a number of galvanised india-rubber cylin- 
drical buffers (in contact by their sides, not extremities), placed in 
grooves on the flanks of the gun; these received the recoil. By a 
simple mechanical arrangement the rebound was received in a 
similar manner on a series of rings fixed below the gun. This 
disposition of india-rubber rings the inventor prefers to any com- 
pressors, as they do not make the gun “jump,” to use the technical 
expression. — Times. 
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THE USE OF STEEL IN GIRDERS. 


Ur to a comparatively recent period the engineer and the archi- 
tect possessed but three materials available in the construction of 
girders. These were timber, cast iron, and wrought iron. The 


history of the use of each represents an epoch in the progress of the | 


arts, and the order of their employment stands precisely in that of 
their names as given above—that is to say, timber was used first, then 
cast iron, and, within the last few years, wrought iron. Although 
the carpenter’s art is not of greater antiquity, strictly speaking, than 
that of the iron-worker, it is certain that for centuries it was far 
nearer to perfection, in that, while the worker in wood could deal 


successfully with large masses of that material, the smith could not | 


so treat masses of iron; indeed, these last had absolutely no exis- 
tence, and even if they had, no means of working them into useful 
forms, or of converting them to structural purposes were known. In 
regions where wood is plentiful and cheap, its use in bridges and 
girders is still habitual, and it is not to be denied that for such pur- 
poses it possesses many advantages which will enable it always 
to retain a certain amount of popularity; it is at once light, 
stiff, and elastic, and, therefore, admirably adapted to withstand 
sudden strains which would wholly destroy cast iron beams, and 
in all probability seriously injure those of wrought. Its 
destructibility and its susceptibility to the effects produced by the 
weather are, however, so clearly against it that it is never now em- 
ployed in the construction of girders in this country, at least, in 
works of any magnitude, and we may therefore dismiss it for the pre- 
sent. For wide spans there is really no material superior to wrought 
iron; the ease with which girders may be built up piecemeal, 
and the absolute certainty with which, under proper arrangements, 
the strength of wrought iron structures can be determined before- 
hand, all operating powerfully in its favour. Thus we find that 
within the present century spans have been crossed by its aid 
which must have remained uncrossed had the engineer been limited 
to the use of either cast iron, timber, or stone. The moderate 
price, too, at which box or lattice girders can be constructed has 
dictated a policy according to which the fewest possible number of 
piers are employed. It is cheaper to impart a small additional 
power of resistance to transverse strain to the girder, than it possibly 
can be to construct heavy works in masonry; and we find as a 
consequence that wider and wider spans are daily not alone pro- 
posed, but actually adopted in practice. When, however, we turn to 
the consideration of the more moderate spans with which the 
architect has principally to do, we find that many of the advantages 
of wrought over cast iron become evanescent, and that, consequently, 
cast iron girders are still extensively used for bressumers, for the 
construction of fire-proof floors, roofs intended to carry heavy water 
tanks, short bridges, &c. The reason doubtless lies in the fact that 
cast iron girders are at once stiffer and cheaper than wrought iron 
girders of equal strength. A cast iron beam, too, will last 
indefinitely if moderately loaded, under the most trying circum- 
stances, Whereas wrought iron requires constant attention, painting, 
and scraping. The durability of many of our most celebrated 
bridges is seriously endangered from this cause. Tons of scales are 
removed even now from the great Britannia and Conway tubes, and 
before many years elapse it is probable that very extensive repairs 
will be found absolutely necessary. The purer the iron the more 
subject is it to corrosion, and the presence of the small percentage 
of carbon existing in cast iron is practically sufficient to prevent 
oxidation under ordinary circumstances. Thus it happens that 
cast iron beams may be built in with masonry, and, although inac- 
cessible, no zpprehension need be entertained of the possibility of 
serious corrosion; @ cast iron and brick floor may last for centuries 
where wrought iron beams would go utterly to the bad in less than 
one hundred years. But the greatest advantage possessed by cast 
iron as a material for girders is its moderate price, and there is good 
reason to believe that, in spite of several disadvantages, it will still 
be employed in this form for many years to come. 

We are not disposed to pertinaciously advocate the adoption of 
any one principle, or the employment of any one material to the 
exclusion of all others. That cast iron girders are brittle, and, in 
one sense, often untrustworthy, we cheerfully admit; but a perfect 
structural material has yet to be discovered, and in its absence it is 
just as well that due and proper use should be made of those 
actually available. We have little sympathy with those who are 
prepared to run a muck in favour of wrought iron. When the 
evidence on which the superiority of wrought iron is grounded is 
carefully sifted, we find that nearly every argument assumes either 
that the girder is to be exposed to a moving and variable load, or 
that it is to be of considerable length. These conditions are rarely 
met with in building operations, and when properly designed and 
constructed there is no reason why a cast iron girder should not 
answer the purposes of the architect just as well as one of wrought 
iron, certain to cost more, and likely to prove less durable. One 
argument, however, against its use deserves careful consideration. 
The weight of cast iron is very much in excess of that of wrought 
iron beams of equal strength; heavier walls may therefore be 
required than would be necessary with the latter material, and thus 
it is easy to imagine circumstances where the adoption of the simple 
cast iron girder would be very injudicious. If any means existed 
by which the weight of a cast and wrought iron girder of equal 
strength, depth, and span, could be rendered the same, the advantage 
would be so nearly in favour of the former that its use would 
follow as a matter of certainty. Regarding the question in this 
light we are led by an easy transition to the consideration of trussed 
girders. 

Properly speaking, a trussed girder in the ordinary acceptation of 
the word, is one the strength of which is sought to be increased by 
the application of tie-rods intended to take part of the tensile strain 
off the bottom flange. There are many ways of applying such rods, 
as our readers are doubtless aware; and it is scarcely necessary that 
we should here enter into any strict mathematical investigation of 
their office or mode of action. It will suffice that we point out, in 
general terms, the objections to the use of cast iron trussed beams, 
and that we make a few suggestions for their improvement. ‘the 
upper flange of every beam, supported at the ends and loaded, is 
exposed to a compressive strain, the lower flange to one of tension. 
The tensile strength of the cast iron which usually finds its way 
into girders is seldom greater than eight tons to the square inch, 
often much less. Its powers of resistance to compression are nearly 
6°5 times greater, and, therefore, the strongest beam is one whose 
cross section shows two flanges, connected by a thin vertical web, 
the lower having an area about six times greater than that of the 
lower flange. If D = the depth of sucha girder in inches, A = the 
area of the bottom flange in inches, S = the span in inches, W =the 
breaking weight in tons, then with a load concentrated upon the 
centre W = ~ 22 and with a distributed load W = °” = = 
Were it possible to impart an increased tensile strength to the lower 
flange, then would it become possible to reduce the weight of the 
girder ; and attempts have been made before now to use cast-iron 
top flanges and wrought-iron bottom flanges in the same girder, but 
with very indifferent success. Truss rods, as usually employed, 
consist of two pairs of wrought-iron rods, proceeding from the 
upper corners of the ends of the girder to some point at or about 
the centre of the length of the lower flange, and it is obvious that 
the primary effect of these trusses is to produce a powerful compres- 
sive strain upon the upper flange, while they directly relieve the 
lower flange of a portion of its tension. This is all very well so far, 
but wrought iron stretches considerably before it will break, cast 
iron very slightly; and the result is that, as soon a powerful strain 
is impressed upon the girder, the wrought-iron ties stretch and 
permit the girder to deflect, and, provided the force impressed 
is sufficient, the wrought-iron ties will continue to stretch until 
they permit the girder to break while they remain intact. The 
ratio of elongation per ton of load, for strains of less than 7-5 tons 
per square inch, is given by Mr. Fairbairn at 2°25 to 1—that is to 
say, a given length of cast iron elongates 2-25in., while the same 
length of wrought iron stretches but lin. The cast iron, however, 





would rupture with a strain of seven tons per square inch, the 
elongation being then 15°75, while that of the wrought iron would 
be but Tin. But the wrought iron would not then be taxed to the 
third of its strength; and, if we take the value of this element at 
twenty-one tons, then we find that the elongation of the wrought 
bar would amount to more than 2lin., or, in other words, that it 
would, at the moment of rupture, exceed the length of the cast iron 
bar by 4°25in. at least. From this it follows that it is absolutely 
necessary that a certain initial strain should be impressed upon the 
tie rods by screws or keys suitably placed, in order that they may 
take a fair share of the load. Provided a load produced no deflection 
in the beam, elongation in the truss rods or lower flange, or com- 
pression in the upper flange, no difficulty would be experienced in 
constructing a trussed girder which would be theoretically and‘prac- 
tically perfect. The fact is, however, that the moment deflection 
takes place, as it must unavoidably do, the balance of power is 
destroyed, and the result is that the girder is really very little 
stronger than it would have been without the trusses. There 
is one strain for the rods which is better than any other, 
and this appears to lie between 2 tons and 3 tons per square inch, 
It is as well to recollect, however, that even under these conditions 
a load producing a strain of 15 tons to the square inch will so far 
elongate the ties that the cast iron girder will be strained to the 
utmost limit of its endurance; so that in this case the trusses are 
loaded to only about two-thirds of their breaking strength, and it does 
not appear to be practicable to obtain any better results, so long as 
wrought iron is employed in the truss, and the rods are suspended 
from the upper corners. Mr. Fairbairn gives the following ap- 
proximate formula for determining the strength of such a girder 
under these conditions, namely, the cast iron to be exposed to a 
strain of 2°5 tons per square inch when the truss rods are exposed 
to one of 8 tons per square inch (due to an initial tension of about 
3 tons per square inch, snd the subsequent deflection due to the actual 
load). Let W = the load of safety, a = the area of bottom 
flange, a, = area of truss rods, / = the distance between the 
points of support, d = the depth of the cast metal beam, 
26 (a + 3a) d 


-= tons. 
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It may yet be found possible, however, to produce a trussed 
girder capable of giving far better results. The elongation of steel 
bers per ton of load is a variable quantity, depending very much 
upon the quality and the temper of the metal. There should be very 
little difficulty, however, in procuring truss rods which would sustain 
a tensile strain of some 50 tons per square inch, and with this load 
elongate but one-third as much as wrought iron under its breaking 
strain. It is not easy to obtain steel of reliable quality in large 
masses, but the expense of small rods of this metal is comparatively 
very moderate, and a cast-iron girder trussed with such rods would 
be capable of sustaining an enormous passive load. There appears 
to be little doubt that the absolute strength of any cast-iron girder 
may be doubled by the judicious use of a very few pounds of stcel, 
costing but a trifle, and we shall be glad to hear that experiments 
have been undertaken to test the value of a suggestion first made, 
we believe, at this moment. It is not indispensable that the truss 
rods should proceed from the upper corners of a girder; they may 
be so disposed as to form straight lines either just beneath the lower 
flange, or just above it at each side of the central web. Suitable 
blocks would, of course, require to be cast on the girder at each lower 
corner, in order to carry the rods, which would be properly set up by 
meaus of screws or keys. An initial tensile strain might then be 
imparted to the rods, which would exert so much compression on 
the bottom flange that it really would have nothing, or next to 
nothing, to say to the support of the load. Insuch a case the lower 
flange would merely act the part of a stiffener or strut, and the 
strength of the girder would be determined in terms of the tensile 
strength of the steel, and not of the cast iron. Wrought iron similarly 
employed holds out none of the advantages likely to follow from the 
use of stecl, a material which has many properties in common with 
cast iron.— Building News. 
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THE UTILISATION OF FORGE-SCORLA. 
By M. Picarp, Engineer, of Lyons. 

Tue scorivw of refining fires, of puddling and balling furnaces, 
the scales of rollers, presses, and hammers, contain ore varying 
in richness from 40 to 70 per cent. Its richness frequently rises 
beyond this average, in consequence of the large quantity of metal 
in globular particles which mingles in the mass. The proportion of 
scoriw yielded by a single foundry is computed to be 30 or 40 per 
cent. of the finished iron produced there. It is, then, a question of 
high importance how to utilise them with advantage. 

Up to this time they bave been treated as common ores, and sim. 
ply thrown into the mouth of the blast furnace, having been sub- 
jected to no other preparation than a rough breaking up, to secure 
more readily the reductive action of the coal upon the central parts. 
But whatever may be the quality of the ores, and the care taken in 
the preparation of the smelting charge, the proportion of scorim 
which may be putin is always limited, and the least excess deranges 
the process of the furnace. 

‘The greater number of works employed in the production of cast 


| and wrought irons of superior quality have had to give up the intro- 


duction of scoria into their smelting furnace. It is altogether ex- 
cluded, too, in the preparation of gray metal, or moulding metal, the 
effect of the scoriw being to whiten the casting. 

Examining, then, on the one hand the nature of the scorim, and on 
the other the action of the blast furnace, we must confess that this 
apparatus, suitable for ores generally, does not provide the conditions 
of a rational treatment for crude scorie. 

The scoriw consist of silicates of protoxide of iron,in very varied 
composition, the fusion point of which is about 500 deg. These, 
when introduced into the blast furnace, melt rapidly, and run over 
the ore, with which they are mixed, passing through the different 
zones of the furnace without having time to undergo those reactions 
of the gases to which the ore will be successively subjected in a well 
regulated descent. The melted scoria thus arrives at the fusion 
point of the metal itself, some centimetres above the tuyeres. At 
this point one portion of it joins the normal cinder, charging it 
highly with silica and protoxide of iron, and consequently rendering 
it very decarbonising ; this part is lost without compensation. The 
other part decomposes and yields the oxide of iron that it contains, 
together with the silicium, phosphorus, and other impurities which 
it has accumulated in its former processes. 

In these conditions, then, the product of the blast furnace consists 
of a mixture of oxide of iron with molten metal, partially decar- 
bonised by the abnormal cinder resulting from the union of the un- 
reduced scori# with the normal refuse. This casting is always 
white, silicious, and of inferior quality. 

Passing to the examination of the scoria, we find that the silicates 
of protoxide of iron are reducible at red heat by coal. This fact may 
be verified by slowly heating them on a moderate fire in an earthen 
crucible (which must necessarily be in prolonged contact with the 
reducing agent). Thus is obtained a residue nearly free from silica, 
for it is only under the influence of intense heat that silica is reduced 
in presence of coal and iron, and that the molten metal is charged 
with silicium. 

Tn the blast furnace we have neither a slow and moderate fire, nor 
prolonged contact with the reducing agent ; but, on the contrary, 
the scoria descends rapidly through all the zones of the furnace to 
the fusing point of the metal, where takes place in it what has been 
indicated above. Further, at this high temperature, in presence of 
the iron and coal, the silica, which, of itself, has no affinity for iron, 
or for the fused metal, decomposes, and yields silicium, which joins 
the molten metal. The castings will thus be silicious just in the pro- 
portion of raw scorie introduced into the furnace, and in the same 
proportion will be charged with phosphorus and other impurities. 


To reduce the scorim are necessary :—1, A prolonged contact with 
the combustible ; 2, A moderate fire. 

This double condition is fulfilled in the apparatus for the carboni- 
sation of pit coal, or coke ovens, the gases of which are generally 
lost. These apparatus supply the means of making the above 
laboratory-experiment on a more practical scale. Let some well- 
ground pit coal be intimately mixed with finely-powdered scorie ; 
let the mixture be put into an ordinary coke oven, and the oven set 
toits work of carbonisation. The silicates of iron being reducible by 
coal at red heat, decomposition will take place so soon as the tem- 
perature has assumed a dark red tint ; the oxides of iron abandon 
their oxygen to the carburretted hydrogen gas disengaged, and the 
process being very slowly effected the reduction is complete. 

The conditions most favourable to these two reactions, reduction 
and carburation, are united thus: the oxide of iron in prolonged 
contact with the coal in an atmosphere essertially reductive, aud 
the iron nascent in the presence of bi-carburetted hydrogen, the 
most powerful carburating agent known. ‘These reactions are 
effected in a temperature lower than that necessary to decompose 
silica, consequently, silicium is not produced, and the silica, 
experiencing no charge, remains perfectly inactive on the metal. 
The contrary is the case in the blast furnace, where it is known 
that the partial reduction of the scoria takes place some ceutimetres 
above the tuyeres, where the high temperature occasions the forma- 
tion of silicium, which becomes absorbed in the casting. 

Numerous analyses by M. Minary demonstrate that the greater 
part of the phosphorus and sulphur present in the scoria are, by the 
disengaged carburetted hydrogen, combined into the forms o! 
phosphuretted and sulphuretted hydrogen. 

Again, the scoria is found in so broken a state that it presents a 
maximum surface to the action of the gases which cannot be taken 
advantage of in the blast furnace. 

The pit coal and scoria should be mixed in proportions varying 
according to the coarseness of the pit coal, so as to obtain a solid 
coke able to bear transport. The product thus secured is called 
coke scoriw. M, Vincent Picard, coke manufacturer at Givors, has 
successfully used the following proportions of weight :— 

40 scoria 
60 pit coal of average coarseness, 


100 

This coke scoria consists, as analysis contirms, of froe silica, coke, 
and carburetted iron, dispersed throughout the mass in extremely 
minute particles. It is introduced into the blast furnace like 
common coke, and is a fuel contributing 20 to 25 per cent. of carbu- 
retted iron. In the furnace it acts just like ordinary coke, that is 
to say, it undergoes no change until it reaches that zone where th: 
carbonic acid, produced near the tuyeres, becomes transformed into 
carbonic oxide in its contact with it, combining with one-half of 
its carbon. ‘The carburation is here finished, the freed metal 
assembles in small drops and runs out before the more refractory 
silica which accompanies it passes ito the cinders which free the 
furnace of it, It is needless to say that the charge should be 
prepared in such combination as would furnish the necessary 
elements for the conversion of the silica into slag. 

Independently of the complete utilisation of a rich ore hitherto 
little utilised, the process of MM. Minary and Soudry offers two 
principal advantages :—I1st, Economy of fuel in blast furnaces ; 2nd, 
Improvements of their produce. 

The proportions of raw scoria which it is possible to introduce 





into blast furnaces vary from 10 to 40 per cent., but whatever th 
proportion of the scoria, the consumption of coke per ton of iron pr 
duc «i does not seusibly diminish. For the reduction of the scoria, 
the cementation and fusion of its ore, quite as much fuel is required 
as for the reduction of common ores. In our process, the reduction 
| and cementation are already achieved by the utilisation of the r 

actions of the cokeoven, generally wasted, and nothing is now want 
but the sme'ting heat. In a cupola furnace, eight to fifteen ki! 
giammes of coke are consumed for melting 100 kilogrammes of iron. 
It will be admitted that the metal enclosed in the coke scoria cannot 
need more to liberate it. On the other hand, it is acknowledged that 
the consumption of fuel in the reduction of raw scoriw is about 
130 to 140 kilogrammes of coke to 100 kilogrammes of produce ; in 
our process the expenditure would not exceed 8 to 15 kilogrammes, 
the saving of fuel is thus considerable. Besides this noteworthy 
economy there is to be considered the superior quality of the pro- 
duced metal. The characteristics of the us: of raw scoria in the 
blast furnace are the contraction of the grain, the cold appearance 
of the molten metal and of the cinders, the general alteration in the 
quality of the produce anda more rapid wear of the inner walls of 
the furnace. The u:s of scoria reduced on the new system gives 
exactly opposite resu! s. ‘The metal is grey, the grain coarser, the 
process hotter, and th» quality of the produce improved. ‘These are 
the natural results o: the elimination of silicium, sulphur, phos- 
phorus, &c. 

There is yet another remarkable resuit in the working of this 
process, the increase! produce of the coke ovens, Experience 
proves, in fact, that the reduction of the oxide of iron in the scoria is 
entirely the work of the gases resulting from the carbonisation— 
proto-carburetted hydrogen and bi-carburetted hydrogen. In this 
reductive process, the hydrogen combines with the oxygen of the 
oxide of iron and forms watery vapour, which escapes. Conse- 
quently, all the carbon which this hydrogen would have absorbed at 
its formatiou enters instead into the coke. The only difficulty or 
expense which appears on first sight in the application of this 
system, is in the pulverisation of the scorim, but this may be easily 
effected, either by running the scoria, on its exit from the furnaces, 
through a fine fillet into capacious reservoirs of water near the fur- 
naces, or by gathering it into small wagons and immediately precipi- 
tating it into a great basin of water, which might serve for a number 
| of furnaces. On the shock of this immersion the scoria talls into 
small fragments, the crushing of which may be easily completed by 
rollers. This organised preparation would cost not more than 
075fr. to 1fr. per ton of scoria, as has been proved by numerous ex- 
periments. 

It is evident, then, at how small an outlay so rich an ore may be 
recovered in the best possible condition for the action of the blast 
furnace. The same preparatory process might be employed for other 
firm, rich ores. 

Let us now inquire iu what proportions pit coal and scoria should 
be mixed, in order that the reduction be accomplished by the (dis- 
tilled) gases alone. 

Suppose a mixture of 


22. Fe. 
45 scoriw 6. 30 
16°7—SiO;, ALO,, &c. 
55 pit coal, 
The oxygen combined with the iron in the state of protoxide is 
6* 300, and for its elimination, i.e., for the production of carbonic 
oxide, would be needed 8* 400 of carbon. The quantity of gas 
corresponding with this production would be about 13™3 +75, con- 
taining ¥ 
1™3 400 bicarburetted hydrogen C, H,. 
9 900 proto-carbonated hydrogen Cy Hy». 
The density of Cy H, = 0°985, the weight of a cubic metre 1* 273. 


Let there be for 1™400: 1m 400 x 1*® 273 = 1* 782 { 0-264 H. 


1-527 © 


The density of C, Hy = 0°556, the weight of cubic metre = 0719. 
,§1:779 HH. 
(5°339 C. 


Let there be for 9,900: 9200 x 0°719 = 7, 118 
These two principal carburets then yield of 


Proto-carburetted hydrogen C, H,.. 
Bicarburetted hydrogen C, Hy.. ++ 





Reducing agents .. .. 

The equivalent of the hydrogen is 12°5; that of the carbon 75— 
six times that of the hydrogen. The reductive power of the 
hydrogen multiplied by six would be the same as that of the carbon. 
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The reductive power of the gases proceeding from the 55 kilo- 
grammes of pit coal in the mixture is then 
2°033 &% 6 = 12°198 H. 
6866 C, 





19°064 
But from this figure we must subtract the carbon exhausted in the 
elimination of the oxygen from the scoria, the weight of which, as 
seen above, is 8* 400, 

There remains a reductive power of 19°064— 8-400 = 10x 664; 
that is, the gases could, on demand, reduce double the amount of 
scoria put into the assumed combination, and would alone serve for 
the reduction of scoria in such proportion as the following— 
62 scoria, 38 pit coal. Practically it would be very difficult to use 
this proportion, for the coke would want solidity and become friable. 

The following experiments, made by M. Minary, strongly confirm 
the a:lvantages of the process :— 

The disengaged gas of pulverised coke-scoria, which has been 
treated with hydrochloric acid, is found to be hydrogen. Mea- 
suring the disengaged volume, and the iron existing in the liquid 
state, the volume of the hydrogen is found to correspond exactly 
with the dissolved iron, If any part of the iron had been in the 
state of oxide the volume of hydrogen must have diminished in just 
proportion. All the iron is thus found to be in a metallic state in 
the coke scoria. 

By submitting pulverised coke scorim to a bar magnet, a black 
metallic dust is collected, which, melted in a crucible, gives a 
residue of white molten metal in which the proportion of silicium 
varies from eight to twelve thousandths. ‘The iron in the coke 
scorim is then carburetted in its molten state. 

Highly phosphoric scori# having been mixed with pit coal and 
carbonised, the gases freed during the process were directed into a 
red hot cast iron tube, and burnt by means of a strong blast of air. 
‘the products of their combustion were preserved in water. 
Decomposition complete, the water containing the acids was con- 
centrated, The phosphoric acid, precipitated by the ammonia and 
magnesia, gave, after calcination, pyrophosphate of magnesia. This 
salt, mixed with coke and treated in the apparatus described below, 
gave natural phosphorus. This phosphorus evidently proceeded 
from the scor’i, and gave material proof of the elimination of this 
body by carbonisation. 














Apparatus for the decomposition of pyrophosphate of iron—pro- 
duction of phosphorus in its natural state:—a, a, is the earthen 
furnace; 4, 4, perforated plate of thick sheet iron, to let the cinder 
through, and to admit air to the centre of the furnace ; c, c, plate of 
sheet iron perforated with a single central hole, for the insertion of 
the porcelain tube, and to prevent the cinders falling on the lower 
portions of the apparatus. e, e, porcelain tube closed at one end, 
one-third full of phosphate of iron vitrified, pulverised, and mixed 
with coke dust proceeding from the carbonised sugar. The lower 
end is closed by a cork, which is’pierced by a glass tube, expanding 
at its upper end, and penetrating with its lower into a little gas 
receiver, d, d, gas receiver, three-quarters full of distilled water, 
and closed by a cork bearing an eseape pipe; J, 7° basin full of 
water, into which emerges the escape pipe. 4, g, basin of water to 
preserve the cork of the porcelain tube. 

Into the porcelain tube are introduced fifteen to twenty grammes 
of phosphate of iron, vitrified and ground small, to which are mixed 
sixty grammes of well calcined coke. The mixture is plugged with 
a tight cushion of asbestos, and the tube well corked. In the cork is 
fixed a straight glass tube, which reaches into the distilled water in 
the receiver below. 

The furnace is slowly set going, to prevent rupture of the tube, 
the draught afterwards quickened, and the temperature raised to red 
heat. ‘he phosphate ot iron is decomposed, the phosphors distils 
and condenses as a fine white powder in the water of the receiver if 
it is cold and liquid, if at 58 deg. If. the coke has been previously 
well calcined, nothing but carbonic acid is sent into the escape pipe, 
and the phosphorus is nearly all detained in the receiver ; but if 
the coke has been imperfectly calcined, and still contains hydro- 
carburet, hardly any phosphorus is collected, but a great quantity 
of phosphuretted hydrogen escapes into the basin 7,7, and ignites on 
leaving the water, It burns very brilliantly and actively, and phos- 
phorus is thus more rapidly evolved than in the mere distillation. 

In the works at Raus, Jura, experiments have been made, under 
the direction of M. Minary, on about 1,000 tons of scoriew, and the 
results fully justify his theory, and preparations are making in the 
above works for the general adoption of the new process. 

several metallurgic establishments in France, Belgium, and 
Nugland are also preparing to utilise their masses of scoria by the 
ame process, 








Tne New Terrer Raus,—'The Nary List for the present month 
ud quarter, contains, for the first time, the names of the two rams 
uilt at the yard of Messrs. Laird, Birkenhead, and originally 
hristened under the names of El Tousson and El Monassir. 
hese ships are described as follows :—Scorpion, 4-screw iron-cased 
cupola ship, 1,857 tons, and 350-horse power, at Birkenhead, in the 
e of Chief-Engineer J. H. H. Smale, whois borne on the books 








of the Indus; Wivern, 4-screw iron-cased cupola ship, 1,857 tons, 
aud SoU-horse power, at Birkenhead, in charge of Chief-Engineer 





fhomas fF. Simmonds, who is also borne on the books of the Indus 
wi serve at Devonport. 
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Ix this invention of Mr. William Dakin Grimshaw, of Mitcham, 
he constructs the framework of the machine hollow and air-tight, so 
that it may be employed as a reservoir of compressed air, and at the 
back part of the bed plate he bolts or fixes a double-action air pump 
driven by a belt or by gearing. The piston of the air pump may 
be worked by a crank or other suitable contrivance. By the action 
of the air pump the hollow chambers in the framework of the 
machine are surcharged with compressed air (which may be 
rarefied or not at pleasure). The hammer head is fitted 
on to a piston rod connected to a piston working in an inverted 
cylinder, with similar arrangements to an ordinary steam cylinder, 
excepting in the construction of the cut-off. The slide valve has 
two port holes, and on the upper part of the valve there are two 
flaps or sliding blocks, which give the workman complete control 


over the hammer and enable him to regulate the blow at pleasure. | 


The hammer is either stationary cr constructed upon a com- 
pound bed plate, so that it may be moved backward and forward, 
and be capable of striking any required blow upon any particular 
part of the anvil, or on a series of anvils, or of plating or bendin 
heavy work, and performing such work as it has not been hitherto 
practicable for previously constructed mechanical hammers to 
execute. When the hammer is at rest the pump and air chambers 
may be employed as a blast or blower for the furnace with con- 
siderable advantage and economy. The blast may be used hot or 
cold, as may be required. The hammer is entirely under the control 
of the workman, both as to spzed and the power of the blow. The 
speed may be varied from one to five hundred blows per minute, 
and its striking force from one to two thousand pounds, or in accord- 
ance with the constructed power of the machine it will do its work 
with considerably less consumption of power than is usually 
employed by steam hammers. 

The manner in which this is to be performed will be clearly 
understood by referring to the figures and letters on the accompany- 
ing engraving, in which Fig. 1 is a vertical section of one of the 
atmospheric hammers with a stationary bed, and Fig. 2 a plan of 
the slide valve and cutting-off flaps. 

The main framework of the machine consists of the hollow bed aand 
hollow column 4, both of which are used as reservoirs of air, and 
at the top of the column there are pedestals or bearings c for the 
driving shaft d to work in, the shaft being turned by the driving 
pulley e from any driving power; / represents the hammer cylinder ; 
g, the hammer pistons; A, the hammer piston rod; i, the hammer 
head ; j, the anvil block; 4, the slide valve, having two apertures or 
port holes J, m, from back to face; n, the valve rod; 0, the cylinder 
of the air pump; p, the piston or plunger or the air pump; qg, the 
trunk or hollow piston rod; 7, the valve box for the pump, having 
four valves s, there being a side pipe s' for conveying the air to the 
chamber a; ¢ represents a pipe and cock communicating with the 
chamber a, which pipe and cock are for the purpose of tempering or 
regulating the pressure of the blow of the hammer by opening or shut- 
ting the cock sv as to allow the air to escape or to keep it in, and when 
the hammer is not in use, the pipe and cock may be employed for con- 
veying the blast ofair. The force of the blow of the hammer can also 
be tempered or regulated by moving the weight a? on the lever of the 
safety valve 63, ‘To the back of the driving pulley is fixed the crank 
pin u, which is connected to the pump piston p by the connecting 
rod v, so that as the driving pulley and crank pin revolve the piston 
shall work up and down according to the throw of the crank. The 
slide rod n is connected by a rod w toa crank pin 2, fixed to the 
friction disc y working on astud. On the crank shaft d there is a 
friction wheel 5', held to the shaft by a key or feather, so that it 
can revolve with the shaft, and at the same time be moved to and 
fro when required by the clutch lever c', this friction wheel being 
for the purpose of giving the disc revolving motion when they are 
in contact with each other, the number of revolutions of the disc and 
to and fro motions of the slide valve & being in proportion to the 
greater or less distance the wheel is placed from the centre of the 
disc, which arrangements enable the speed of the slide valve, and 
consequently the speed of the hammer, to be varied with great 
facility. At the top of the slide valve there are two flaps or sliding 
blocks d! for cutting off the air at any particular given time, and 


thereby regulating the force of the blow of the hammer, these flaps | 


being worked by the screws and rods e', or by levers, and the air 
passage from the air chambers to the valve is shown by the small 
arrows. When the hammer is placed upon a compound bed plate 
the anvil or anvils are detached from the framework, and the lower 
plate at the bottom of the chamber or reservoir is jointed by 
a bolt or swivel to a stationary foundation plate in order that the 
hammer may be turned to auy required position. The formation of 
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a reservoir for the compressed air in hollow and air-tight frame- 
work enables the machine to be very compact; but in cases where 
Mr. Grimshaw’s improvements have to be adapted to old machines 

, With solid framework, he employs one or more separate or distinct 
reservoirs for the compressed air; and although only one double- 
action pump is shown, it is evident that a series of pumps may be 
used, and also that the arrangements, dimensions, and strength of 
the machine may be varied, in order to adapt it for any description 
of work to be hammered. 


Ramway in Sraw.—(From ow Correspondent). — Traffic is 
about to be commenced on a section between Marcia and 
Albacete. The engineer appointed by the Government to act 
as inspector-general of the line from Ciudad to the Portuguese 
frontier has traversed the section from Badajoz to Merida, and has 
shown himself very well satisfied with the state of the way. The 
| section will shortly become available for traflic. 


a Tue Hemper Ironworks AND Suripsurpinc Company.—On Tues- 


|day morning there were launched from the shipbuilding yard 
belonging to this company three large iron ships, one a steamer and 
| the others sailing barques. The launches were most successfully 
| carried out, and uo accident occurred to mar the proceedings. The 
first vessel sent off the stoeks was named the Norseman, and has 
| been built for the Liverpool firm of Cotesworth and Lyon. She is 
|intended for employment in the South American copper ore 
| trade. Her dimensions are—-length between perpendiculars, 170ft. ; 
moulded breadth, 28ft. 6in ; moulded depth, 19ft. 8in. ; depth of 
hold, 18ft. Sin. ; tonnage, 660 56-94, old measurement. She is to 
| be rigged asa bark. ‘The next was the Alexandra, which is 216ft. 
| long; breadth, 36ft.; depth of hold, 23ft. ; tonnage, 1,340 11-94. 
The Alexandra is the property of Messrs. J. and T. Harrison, 
Liverpool, and is intended to be employed by them in the East 
Indian trade. The third launch was that of a steamer, which was 
named the Norfolk. She has been built for Messrs. Bailey and 
Leethau, of Hull, for the Baltic trade. Her length is 240ft. ; 
| breadth, 30ft.; depth of hold, 19ft. 9in.; tonnage, 1,097. About 
| the same hour as the launches from this yard Messrs. Karle and Co. 
| launched from their yard, which is situated a short distance lower 
| down the Humber, a large steamer, of 1,200 tons burden, for the 
Bombay and Bengal Steamship Company. She ws named the Gunga. 
| The launch was well carried out. This vessel has been built under 
| the superintendence of Captain Hendee. 
| Navan anp Onpvance.—We understand that the following five 
| firms have been each recommended to build a transport, under 
| Admiralty supervision, for the Council of India, viz.:—Messrs. 
| Napier, the Thames Shipbuilding Company, Mr. Lungley, Messrs. 
| Laird Brothers, and Messrs. Palmer.—The launch of the armour- 
clad vessel, Lord Clyde, 4,067 tons, was successfully effected from 
| Pembroke dockyard yesterday week. The Lord Clyde is the first 
|} of the wooden armour-plated ships, of large dimensions, built 
|from the sole designs, and under the immediate superinten- 
| dence, to a great extent, of Mr. E. J. Reed, the new Chief 
| Constructor to the Navy. The launching draught of water of 
the Lord Clyde was found to be 11ft. 3in. forward, and 17ft. 4in. aft. 
The screw steamship Sea King, which lately arrived in the Thames 
with a cargo of tea, has, it is said, been purchased for Confederate 
purposes. Her skeleton of iron is covered with strong wooden 
planking, which is in its turn lined with copper. By this method 
she is less liable to foul. She is so built as to be able to steam or 
sail at pleasure. The Armyand Navy Gazette says:—‘* The numer- 
ous visitors to the Royal Sovereign cupola ship have been much 
| struck with the simplicity which characterises the invention of 
Captain Coles. They have particularly remarked the cleverness 
which has been exhibited in making the ‘snuggery’ abaft the 
foremost turret as safe a receptacle as could be contrived for the 
reception of the captain and the staff commander, who are the only 
two persons on board who would be partially exposed during an 
engagement, and an arrangement by which shot and shell are made 
to deflect from the heals of the two gallant officers mentioned is so 
exactly similar to the plan proposed by Mr. Josiah Jones, jun., of 
Liverpool, that many scientific men and others have been led to 
the conclusion that the Lords of the Admiralty have at length 
| recognised the value of the system, the patentee of which, to prove 
his own conviction of its worth, expended, more than two years 
since, many thousands of pounds in carrying out a series of experi- 
| ments at Portsmouth, which were pronounced by the proper oflicers 
j at the port to have been perfectly successful.” 
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BAKER’S IMPROVEMENTS IN RETORTS FOR DISTILLING COAL, &c. 
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Turse improvements, patented by Mr. Jolin Edward Baker, of 
Birmingham, consist in constructing retorts of two hollow cylin- 
ders of iron of unequal diameters, the smaller one being fixed con- 
centric, or nearly concentric, within the larger one. ‘he ends of 
the inner hollow cylinder are open, and the annular ends connect the 
outer and inner cylinders together. The retort thus made kas the 
general figure of a Cornish steam boiler, or a cylindrical steam boiler 
with a central flue. The furnace by which the retort is heated is 
constructed in the front part of the central flue, and the flame and 
heated air are made to pass from the central flue, along the lower 
sides of the retort, to the front or furnace end, and thence along the 
upper sides of the retort to the chimney. By this construction of 
the retort its contents are very uniformly heated, the contents being 
distributed in a layer of a tubular form, a heat being applied on 
both sides of the layer. The retort is provided with aa opening at 
the upper part of its front end, for charging, and with another open- 
ing at the lower part of its front end for discharging. The inner 
and outer cylindrical surfaces of the retort may be coated or covered 
with fire-brick, for the purpose of moderating and regulating the 
heating of the said retort. 

Although the improvements are particularly applicable to retorts 
and furnaces used for distilling coal and peat, and other solid hydro- 
carbons for the manufacture of volatile oils therefrom, yet the in- 
ventor claims that these improvements are also applicable to retorts 
and furnaces used for other purposes, such, for example, as the 
manufacture of illuminating gas. Fig. 1 represents iu vertical longi- 
tudinal section a retort and furnace for the manufacture of volatile 
oils coustructed according to this invention; Fig. 2 represents a 
front elevation, and Fig. 3 a back elevation of the retort. The 
same letters indicate the same parts in each figure of the engraving. 

The retort is composed of a large tube or hollow cylinder a, 
within which is a smaller tube or hollow cylinder J, this tube or 
cylinder b being concentric, or nearly concentric, with the tube or 





| with the coal or other matter to be treated. 


cylinder a, the space between the tubes or cylinders being filled 
A fixed annular end c 


| conuects the back ends of the tubes a and J, and a fixed annular 


| fire-brick b*, 





end d connects the front ends of the tubes a@ and 6, The back 
annular end c has openings e, to which pipes fare fitted for convey- 
ing away the gaseous products of distillation, and a small pipe may 
be inserted in the lowest part of the end ¢c of the retort, for convey- 
ing away any liquid that may be condensed in the retort, The annular 
end d is provided with two openings g and A, the opening g being 
for charging the retort, and the opening & for removing the coke after 
the distillation iscompleted. These openings are closed by lids g* 
and /?, fastened on the staples ¢, &, in the manner commonly practised 
in closing gas retorts and other metallic vessels. The outer tube a 
is coated on the outside with a layer of fire-clay or fire-brick a*, and 
the inner tube 6 is coated on the inside with a layer of fire-clay or 
The said layers of fire-clay or brick protect the retort 
from the injurious action of the fire, as well as moderate and 
equalise the heat of the retort. The inner tube 6 is open at both 
ends, the front end being provided with a furnace door at/. The 
furnace m is situated at the front end of the inner tube b ; x are the 
furnace bars, and o the ash-pit; p is the bridge of the furnace, and 
q is a tubular stop or deflector, which occupies an axial position in 
the back part of the tube 4. The course of the fire and heated air 
from the furnace m is as follows:—After passing the bridge p the 
heated air is divided by the stop or deilvctor g, aud made to impinge 
upon the inner surface of the tube d on all sides. ‘The heated air 
next passes downwards through the vertical flue r into the hori- 
zontal flue s, from thence up the vertical flues, one on either side 
the retort, to the horizontal flue ¢, and finally to the chimney w. By 
the course of the heated air the outer sides of the tube a are heated, 
as well as the inner sides of the tube J, and the contents of the re- 
tort, which are distributed in a layer of a tubular form, are heated 
on both sides the said tubular layer. 


SEWARD & SMITH’S APPARATUS FOR PREVENTING INCRUSTATION, 
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Tuts invention, of Messrs. James Seward, of Clitheroe, and Hlenry 
Smith, of Enfield, pear Accrington, relates to an arrangement of 
apparatus for the collection of the scum or sediment from the water 
of steam boilers, and by these means preventing in great measure 
the incrustation of their interior surfaces, which not only obstructs 
the passage of the heat to the water, but causes great deterioration 
of the boilers, 





Hitherto, vessels have been used for collecting sediment or scum 
placed at various parts of boilers, sometimes at the bottom of the 
boiler, and someti:nes considerably below the water surface, and 
sometimes at or near the water surface; but such receivers have 
either been not sufficiently extensive, or—owing to the varying 
level of the water, they have not acted properly as collectors, their 
edges being either too much below or too much above the surface 





water, and if below, the scum or sediment, when it enters, is kept in 
agitation and driven out again, so that it has not time to settle; and 
this is the case particularly when one edge is considerably below the 
water surface, and the other above it. 

To the sediment collectors hitherto used and known as Scott's 
and as improved and rendered self-acting by Mr. Robert Armstrong, 
a pipe is connected coming to the exterior of the boiler and provided 
with a tap, which could be opened when required to allow the 
sediment to be forced out by the pressure of the steam. 

Having explained the defects and peculiarities of eediment collec- 
tors for steam boilers hitherto in use, the advantages and nature of 
these improvements will be now more readily understood. 

They consist in forming sediment collectors for steam boilers with 
a series of compartments, so that the upper edges of the sides of the 
compartments ascend in steps one above the other, these compart- 
ments communicating with one common box or receiver, which has 
its bottom inclined from the ends towards the middle, such incline 
being varied to suit the different descriptions of boilers. Owing to 
the incline the dirt or sediment falling into the collector has a ten- 
dency to fall, by its own gravity, towards the top of the pipe, and is 
thereby ejected by very little of the boiling water in the boiler. This 
sediment collector is arranged so that it extends across the boiler, 
and the upper edge of the side of its lowest compartment is placed at 
about the level of the lowest water line, and so as to face the direc 
tion of the surface current of the water of the boiler, which is from 
the hottest or furnace end to the coolest end of the boiler. The upper 
edge of the side of the highest compartment is about on a level with 
the high water level of the boiler. By this arrangement there will 
always be a compartment having its lowest side or edge at a suitable 
height in respect to the level of the water that will properly receive 
the scum or sediment, giving it time to settle into the cavity or box 
below, ready to be expelled by the pressure of the steam when the 
tap at the exterior of the boiler is opened. Any convenient number 
of compartments stepped one above the other may be used. The lowest 
edges of the partitions forming the compartments descend a little below 
(he upper edgeof the lowestcompartment, and at this level a perforated 
plate may be fixed, which will tend to prevent agitation, and thus the 
disturbance of the sediment which may have been deposited will be 
prevented, and it will also act to cause water to pass into the 
receiver equally over the collector from end to end, so that there 
will be a current at every part of the collector suflicient to carry 
the deposit or sediment with it when the tap is opened, One or 
more of these sediment collectors may be used in the same boiler. 

Fig. 1 is a frost elevation; Fig. 2 a plan view, and Fig. 3 across 
sectional view of one of the improved sediment collectors; Fig. 4 
is a longitudinal section, and Fig. 5 a cross section of the line A, iJ, 
lig. 4, showing the mode of applying a sediment collector to a two- 
flued steam boi.er. 

The collector is made in two parts, an upper part C, containing 
the sides @ and partitions a', stepped one above the other, and a 
lower part D forming the receiving chamber with an inclined 
bottom. The two = C and D are secured together by means of 
a flange and screw bolts, and below the lower edges of the partitions 
a' is placed the perforated plate a’. 

It will be seen that in the boiler shown in the engraving, two 
collectors are used, each of which is placed upon a vertical pipe a*, 
which descends to a horizontal pipe a® passing along the bottom of 
the boiler and out to a blow-off tap d. A socket joint with stufling- 
box packing is formed in the pipe a® to allow tor expansion and 
contraction, The arrangement of the piping will vary according to 
the form of the boiler to which these improved sedimeut collectors 
are applied, 









Tae Lare Pamir Wittiams.—A general gloom was thrown over 
the quarterly meeting by the announcement of the death of the 
chairman of the trade. The late Mr, Philip Williams was one of a 
remarkable class of men, not uncommon in our district, who, by 
energy, talent, and acuteness, work their way early towards fortune 
and position, and who, having attained to personal rank and esteein 
among their fellows, prove their true metal by maintaining them 
with respect, and unquestioned. The son of a working man, in- 
dustrious, frugal, and successful, after much care, Mr. Philip 
Williams, like the first Sir Robert Peel and the great George 
Stephenson—of whose massive powers of intellect and conversation 
he largely partook—knew the early blessing of hard work and the 
honest nobility of earning his own living. ‘The steadiness and 
business habits of the youth, and the general intellizence of the 
young man, speedily won appreciation, so that on the death of his 
father, who by this time had worked up to the position of a master, 
he was chosen to manage the already prosperous firm of “ Philip 
Williams and Sons,” of which his surviving brother, Mr. Walter 
Williams, is the senior partner. Under his superiutending skill 
the firm became highly flourishing, and trade being pushed with 
unusual vigour and prudence, it gradually attained a high place in 
the iron district, and secured ultimately the unanimous election of 
Mr. Philip Williams as chairman of the trade. ‘This position he has 
ever since occupied, with the highest honour and repute. In times 
of difficulty, such as the present, ever the most prominent, the most 
ready, the most useful, and the most courageous. Always to be 
depended upon in emergency, never hasty, and ever considerate for 
those in inferior position or circumstances, from his well-kuown 
disposition to assist the weak and to fight the strong—not only in 
words but in action — be stood forth among the ironmasters a 
character that men of all classes respected, and admired as well as 
honoured. His death—at this time more especially—will leave a 
void not easy to fill up. Frank and homely in speech, and always 
distinct in expression of his opinion, he was, withal, a warm and 
sincere friend ; indeed, a welcome at Wednesbury Oak was a matter 
of some importance, from the great influence which he exercised, 
not throughout the trade only, but in 80 many various channels of 
business. His advice was courted by men of all degrees, nor were 
such honours wanting to Philip Wiiliams as this general esteem and 
his position might justly confer. Ile was deputy-lieutenant ol 
his county, and filled the office of high sheriff in 1857. For many 
years he held the commission of the peace, aud distinguished him- 
self in the magistracy by a special usefulness—that of preventing 
disputes; for he was always ready to hear complaints, and assist 
people out of “ trouble” instead of into it, thereby preventing many 
from coming before the bench, and in some instances precluding 
what might be the mere follies of youth from an exposure damnatory 
in future years to the character of the man. As chairman of the 
Birmingham Canal Company, his services to the district have been 
frequently recognised with grateful acknowledgment. In his 
banking connections he was ever ready to assist and oblige. Asa 
director of the London and North-Western Railway, he was studious 
in promoting the interests of the district. How faithfully he has 
served the trade, and how ably he has performed the by no meaps 
light duties as a chairman, was forcibly testified by the deep regret 
expressed at the quarterly meeting on ‘Thursday. ‘he feeling 
which pervaded all was unanimously shown when they assembled 
afterwards at tables, over which he had so often presided, Mr, 
George Skey, of Tamworth, giving utterance to the general feeling 
in language worthy of the subject, and responded to by the warm- 
est sympathy of all present. In private life Mr. Philip Williams’ 
couversation was full of anecdote, and his address bold, and marked 
with much natural eloquence and force of illustration. His com- 
mercial knowledge was of the highest order, his habits punctual, 
his decision prompt, his head clear, his resolve firm; while in the 
larger negotiations of his trade he combined courage with the 
closest calculation. Manly in mind, tall and stately in person, 
frank, free, and open in discourse, he seemed made to command 
attention, and lead, as he always did, the minds of men. Equal to 
all, and, if ever humble, only so to the weak and wanting, he was 
altogether justsuchacharacter as Staffordshire would select for a Staf- 
fordshire man. He lived,where his father had lived, at Wednesbury 
Oak, which no temptation of entering higher circles could attract 
him to leave; for to his kindly mind, his family, his friends, hi 
age and his home, were all suflicient. Such was Philip 
Williams, whose loss will not soon be compensated to the iron trade, 
—Ryland’s Circular. 
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THE POWDER MAGAZINES AT PURFLEET. 
(From the Times). 

Srvce the disaster at Erith a great deal has been said as to the 
general management of the Government magazines at Purfleet, and 
all sorts of statements have appeared as to the quantity of powder 
which is kept there, and the risks to which it is exposed. We pro- 
pose, therefore, to give the public a plain account of how Purfleet is 
managed and what it contains. If, on the one hand, we state that 
the powder stored there is enormous—enough in quantity to appal 
the boldest when they think of the chances of accident—on the 
other band, we shall be bound to admit that everything which the 
experience of a century, the progress of science, and even imagina- 
tive and over-scrupulous fears can suggest in the way of precaution 
has been adopted. If ever Purfleet blows up—and if it does London 
will be the first to know it—the accident will not be caused by Pur- 
fleet proper, but will be due to some one or other of the barges 
always landing or receiving powder there. The quantity of powder 
that blew up at Erith the other day was less than 1,000 barrels, or 
short of 50 tons. ‘The quantity that Purfleet stores is 52,000 
barrels, or 2,300 tons. It is not the largest magazine in the 
kingdom, ‘here is another, within four miles of one of our most 
important seaport towns, which stores nearly 4,000 tons, This 
latter, however, is a mere surplus storehouse, which is rarely 
opened—a vault where the powder is entombed and carefully 
guarded. Another, which we have no scruple in mentioving, for 
its situation is a disgrace to the Admiralty—Upnor Castle—contains 
some 1,500 or 1,600 tons of powder. Sheerness and Chatham, with 
their forts and dockyards, would cease to be even geographical 
expressions if anything went wrong with the constantly opened 
magazine which is in their midst under Upnor Castle. ‘There are 
other magazines, too, in different parts of the kingdom, which are as 
large as Purfleet; but these are mere magazines, i.¢., storehouses, 
which are seldom opened or required but in time of war. The 
importance of Purfleet consists in its being the great receiving 
house where every atom of powder used by the Government— 
whether made at their own works at Waltham Abbey, or privately 
at Dartford, I’aversham, and Hounslow—is landed, examined, 
tested, and if approved, passed into store, and if rejected returned 
at once to the barges. ‘l'hus in the ordinary fulfilment of its duties 
not a day passes without the magazine being open—scarcely a day in 
which it has not either to test, receive, or send away loads of 
powder, When first established, a century ago, the magazine was 
isolated from everything. Now there 1s a village close to it, 
and beautiful villas are scattered over the country around it far and 
near, ‘he ground occupied by the Government is about twenty- 


five acres, and this is mostly moated round and walled and rewalled 
in almost a series of concentric circles about the magazines. ‘There 
is @ permanent guard of two oflicers and eighty men, with a large 


staff of watchmen, coopers, storekeepers, overseers, clerks, &c., all 
of whom with their wives and families live within the walls i the 
“ varrison,” as it is termed. Every one, no matter how remotely 
connected with the works in this part of the garrison, even the 
tailor who makes the flannel dress, and the shoemaker who stitches 
the soft leather shoes to be worn in the magazine, is on the staff, 
and has to conform to the rules of being within the walls before 9, 
and having all lights and fires out in the quarters by 10.30. Yet, 
large as is this staff, the * powder-men,” the actual workers in the 
magazines, are only nineteen in number, and all these are the sons, 
and, in some cases, the grandsons of those who first worked here, 
‘They have lived among powder all their lives, and are familiar 
with everything but its explosive character, for at Purfleet, as at 
all Government magazines, there has never been an accident. The 
first accident here would be the last, and would lay half Kent, 


Middlesex, and Surrey in ruins, The visitor who is fortunate 
cnough to obtain the rarely accorded permission to inspect these 
ugazines is taken charge of by no less a person than the chief of 


theestablishment, Mr. Cleeve, whose vigilance regards even a visitor 
as a possible source of danger, and therefore to be intrusted to no 
hands save his own. Vassing through the sentries and a 
series of doors you come to one at which the watchman 
is on duty, which admits to a small turfed enclosure 
between high walls, where a sentry is pacing on a little 
‘trip of asphalte laid m the grass. ‘This is the last of the 
sentricey, for near at hand is the magazine ground, where, to the 
cautious eyes of the powder-men, a sentry, with his steel equip- 
ments, Would be regarded with as much favour as a bontire. 
Beyond the sentry is a small cooperage which leads to a long, low, 
narrow room, With a wooden partition, about 2ft. high, running 
across the floor, separating one end from theother. At the end you 
enter hang workmen’s clothes and shoes; at the other, beyond the 
partition, which is magazine ground, nothing but flannel dresses and 
soit leather shoes are kept. At the further end of the room you 
leave your walking-stick or umbrella, or knife, or anything that is 
of iron or steel, Here, too, for the same reason, you pull off your 
boots, and, in case of mud or grit being on your dress, have 
furthermore to clothe yourself m # loose flannel blouse and 
tiousers. ‘Then only do youstep over the partition to put on a pair 
of the soft stitched leather boots. Having thus fulfilled all the 
strict conditions which the duty of the “clothesman ” imposes on 
you, he opens the last door of all, which admits you to a spacious 
#rass-grown enclosure, crossed in all directions with little wooden 
pathways, and in the centre of which stand five large, low, blin4- 
looking buildings. They have no windows, but many lightning 
conductors; all their doors are open, and you can just see through 
the half gloom the great tiers of powder barrels stacked in blocks 





private or Governmeut, with the maker's uame and date of its recep- 
tion, and the letters “ L. G.,” “L. G. R.,” and “ E,R.,’ denoting 
large grain for common powder, large grain rifle for rifled guns, and 
«“E. R.” for the best kinds, used only for Enfield rifles. 

Thus, so perfect is the system of storing that at any hour of the 
day or night the exact bins or lots can be found by the powder-men, 
and either stored away or taken out for shipment. In fact the 
magazines are generally so dark that daylight makes but little 
difference in the gloom of their interior, and during the Crimean 
war, when the demand for powder was loud and urgent, the 
powder-men in relays worked night and day through the darkest 
winter nights—as a matter of course without lights, but, what is not 
a matter of course, without ever making a single mistake as to the 
“ lots” and qualities ordered for shipment. In some of the gloomiest 
parts of the magazine a piece of copper framed in wood, like a hand 
mirror, and tinned over so as to reflect a light upon the name and 
number of the barrels, is kept for use, but it is a mere formal piece of 
magazine furniture, and seldom called into requisition, so well do 
the men know the exact position of each barrel. It is almost need- 
less to say that no lights or ironwork of any kind are ever allowed 
to approach even the outer walls which enclose the magazine build- 
iug, and the most jealous scrutiny is maintained to see that not an 
atom of dust comes into the stores. The brickwork of the massive 
arches is lined with pegged boarding, which fits like cabinet work, 
to guard against the falling of a grain of dirt from the masonry. 
Incessantly are men employed in sweeping and sprinkling the 
wooden tramways, not only inside the magazine, but on all the 
wooden paths around it. A careful examination of the refuse thus 
brought together by the brooms only shows a fluffy kind of mixture 
almost entirely composed of hair off the blankets used, or wool 
from the workmen's dresses. Of dust, in the ordinary acceptation of 
the term, there is scarcely a trace, and of powder, or of anything 
which could be supposed to resemble it, there 1s absolutely nothing. 
The barrels are never rolled, but are wieeled in barrows, as we have 
said, two at @ time. A leaky powder barrel is almost unknown at 
Purtleet, so rare is the occurrence, though some of the barrels have 
been in use siuce 1808 and 1813. When it does happen thata barrel 
leaks it is never placed in the magazine, but at once removed in a 
hide to the examining house, and its contents changed to a new 
barrel. ‘Lhere can be no question, however, but that all powder 
barrels are made too slight, and tuat a law which will render it 
compulsory to have powder barrels water-tight would at once do 
away with wore than half the chances of accident from powder, 
especially when in transit from port to port, or from mills to 
magazines. ‘I'he great rules at Purileet are, first, that nothing but 
powder is admitted to the magazines—that is to say, that portfires, 
rockets, shells, &c., are excluded with as much vigilance as if they 
were lights. ‘The second rule is, that no powder, not even half an 
ounce, is ever left out of the magazines; the third, that nothing is 
ever done in a magazine but to lift in powder and lift it out again. 
‘Lo attempt to open or cooper a cask in the magazine, which Messrs. 
Curtis aud Harvey’s workman speaks of as being done habitually 


' by them, would at Purileet lead to instant and final dismissal. 1t 








hike gigantic wine bins. Nothiug strikes the visitor more than the | 


silence of this place. ‘The nineteen powder-men employed here are 


all busy, for at the wharf in frout of the magazines one vessel has to | 


be loaded, and another unloaded, so that the paysage of the copper 


barrows, each with their two barrels of powder, is incessant, yet | 
The barrows move silently, and the | 


still there is no noise, 
men, in their soft shoes, seem to glide over the polished wood- 
work without the shghtest sound, Not a word is spoken, and 
the dry creaking of the barrels in the magazines, as they are moved 
from tier to tier, comes with a sound which here is almost noise. 
Oecasionally, as some less full than others are lifted down, one can 
hear the dry hissing rattle of the grains as they turn over, but this, 
and the actual creaking of the somewhat thin barrels, and the soft 
rumble of the trucks taking them away, is all that can be dis- 
tinguished, Outside, on the wharf, one can hear the sound of gentle 
hammering, with occasional words of direction, but within the 
iagazines themselves all is as quiet, and almost as dark as, night. 
‘There is a regularity, a method, and an evidence of careful supervi- 
sion everywhere, which insensibly imparts a feeling of perfect 
security even in the gloomiest of the high, narrow passages which 
wind among the stacks of powder. 

‘Lhe external aspect of these magazines, with their lean-to roofs 
and stable-looking architecture, gives no idea of their real features 
of construction, ‘l’o use a familiar image, each magazine is con- 
structed like two railway arches, which are built of the strength 
called bomb-proof, and afterwards covered over with the sloping 
roof and walls with which all acquainted with the river are so 
familiar, ‘There are five of these buildings, and each is fitted to 
allow the storage of forty-four “lots,” of 200 barrels in each lot, 
with two end lots of 400 barrels, making the contents of each maga- 
zine 10,400 barrels, or 52,000 barrels in the whole five. Sometimes 
this quantity has been exceeded by 2,000 or 3,000 barrels being 
stored in the passages between the “lots,” or bins, but it is always 
sought to avoid this if possible. As a general rule there is never 
more than 52,000 barrels nor less than 42,000. ‘The latter quantity 
only is now in store. Though we speak of them as five mazazines, 
yet in reality all five are one. ‘There is not more than 50ft, between 
each wall, and all are kept with open end and side doors during the 
day, except during the time the workmen are at dinner, when the 
thickly-plated double copper doors are closed, and the keys 
resigned to Mr. Cleeve, who alone of all the staff can enter the 
magazines at any hour of the day or night. Every lot or binis 
numbered with the even numbers on one side, the odd on the other, 
aud each lot contains solely the sample of one manufacture, whether 





is impossible to condemn this practice of working in the magazines 
too strongly. in one important respect, however, Purileet has 
departed trom its safe and wholesome rule of not admitting anything 
but powder to its magazines. Quarter-barrels and half-barrels of 
rifle ball-cartridges are now often stored there. Considering that 
it is still a doubtful question whether the greased cartridges do 
not heat whenskept loug in store, this deviation from the old rule 
seems at least to be questionabie as regards its safety. In face of 
the gigantic issues at stake in case of an accident at Purfleet, would 
it nut be moro wise to avoid even a suspicion of calamity by 
storing the cartridges elsewhere? For the rest, as far as 
eneral precautions are concerned, nothing seems ,to be neglected. 
‘he alarm-bell is rung when there is any appearance of thunder in 
the air, that the doors and all the apertures of the magazines may be 
closed at once. This precaution is a wise one, though it would savour 
much more of precaution in its real sense if the antiquated lightning 
conductors, which now cover each low-lying magazine, were at once 
removed from the buildings themselves and placed higher on poles 
around them. During the night the watchmen have to admit the 
guard outside the magazine each hour, and the sentries themselves 
have to strike each quarter hour of their watch upon large bells, so 
that any want of vigilance in this respect is so easily discovered that 
it becomes almost unpossible. In fact, as regards the magazines, 
the care which is taken of them leaves nothiug to be suggested nor 
nothing to be desired, except, perhaps, that they were turther away 
from London. 

But the Purfleet magazines have to be regarded from three points 
of view—first, as a place where powder can be stored; secondly, a 
place for the transshipment of powder to and tro; and, thirdly, as a place 
for testing powder, ‘lheseare its three great working aspects as regards 
the Government, though as regards the general public there is still 
another view to be taken of the whole, which is Purfleet as a place 
of safety. Looking only at Purfleet as a mere place of storage for 
powder, there is no doubt that itissafe enough. As far as its storage 
1s concerned there seems uo chance of accident unless from “ unavoid- 
able calamity.” What that calamity would be to England our readers 
may guess by bearing in mind that less than 50 tons exploded at 
Erith, and that Purileet, as a rule, stores 2,800. As a place for test- 
ing powder, Purfleet, with its tremendous magazines of explosives, 
seems objectionable. Government cannot manufacture much more 
than halt the powder it requires at Waltham Abbey, and has, there- 
fore, to buy at the rate of some 25,000 or 30,000 barrels a-year from 
private firms. All this powder, whether from private-houses or 
Waltham, is tested for cleanness, strength, and absorption of moisture 
at Purfleet, the private firms being allowed to be 5 per cent. under 
the Government standard iu each case, though why, we cannot say. 

Supposing a firm to send in 1,000 barrels, 1U per cent, or 100 
barrels, are opened, and a small sample taken from each, when all 
the samples are mixed together. ‘These samples are inspected in 
the “examining room,” which is a little apart from the magazines. 
lt is lined with raw hides, aud a bank of earth divides it from the 
powder houses. Still, though the same care is used here as in the 
magazines, the mere fact of 200 barrels of powder being sometimes 
open at one time makes this a risky and objectionable feature of the 
Purtleet establishment. The samples taken are first tested for dust 
and dirt, and then for weight per cubic foot in comparison with that 
of the Government. Having tullilled these standards it is removed 
to a totally different part of the establishment outside the walls, 
where it is tested first for “ flashing” on glass to see that it leaves 
uo improper or foul residuum, Next two ounces of it are tested for 
strength in a small Gomer mortar, loaded with a 68 lb. solid shot. 
The “ L. G.” powder (large grain) throws this shot 268ft., the 
“ }. G.” (fine grain) 270it., the “E. R.” (infield rifle) 520ft., and 
the “A.4” or “L. G. RK.” (large grain rifle), with three ounces, 
throws it 266ft. Any powder throwing the shot less than 240ft, is 
rejected. ‘These, however, are not the only tests. What remains 
of the samples after firing is placed in chests bored on the top and 
sides with numerous holes—the Government powder being similarly 
placed in other chests. In this state it is lett for twenty-one days 
to try its absorption of moisture, when it is taken out and tested for 
strength again. If on this second and most severe trial it falls 
short of the strength of the Government powder by even throwing 
its shot six inches less, the whole is rejected. All these experiments 
are carried on some 500 yards away from the magazines, and are of 
course conducted with the utmost care. Still it is much to be 
wished that they could be done somewhere else, and, above all, that 
the examining house was far away, instead of, as now, close to the 
magazine. As a matter of course, the loading and shipment of 

wder goes on every day at Purileet. On Wednesday last a barge 
was laden with 800 barrels and sent away. ‘This loading with such 
a quantity conclusively proves one of two things—namely, that 
Mr. James, the harbour-master of the port of Loudon, knew nothing 
of the subject when he stated in his evidence at the Belvedere 
inquiry that 700 barrels are an illegal load; or, on the other hand, 
that the law as to the number of barrels 1s so little regarded that 
even the Government habitually transgress it. 600, 7uv, and 800 
barrels, and even more, are not an uncommon load to arrive at 





Purfleet. Powder-barges arriving at Purfleet are never let along- 
side the whari till their lights aud fires are out, which again shows 
that even the Government authorities recognise the use of lights 
and fires on board these craft. But no loading or unloading of 
powder is ever permitted at Purfleet unless.at the hands of the 
Government powder-men themselves, The crewsarealways removed 


from the barges at once, and havea place y ned to them 
outside the magazines, where there is a c ouse, and where they 
can smoke. No barge, if it can possibly be avoided, is allowed to 
remain at the wharf all night. If, however, it should be compelled 
to remain, the crew are brought on board at nine o’clock, and have 
to turn in in the dark When the powder is all on board and 
secured below, the barge is removed to a buoy,in the river about 300 
yards from the magazine. While at this buoy the crew can have 
their lights and fires, whether there is powder on board or not; yet 
an accident happening to a powder-barge with 800 barrels on board 
at only 300 yards’ distance from the magazine would be the same as 
if it happened in the magazine itself. In this respect, and in this 
respect only, do the precautions at Purfleet appear less than they 
should be in the face of the tremendous havoc which would follow 
on any casualty. What would be the effect of an explosion at 
Purfleet it is almost impossible to conceive as regards its damage to 
the river and the surrounding neighbourhood. What its effect 
would be in London may be approximately calculated bya con- 
sideration of the chemical rules relating to the explosion of gun- 
powder, and according to which the metropolis would fare badly. 

Two thousand tons of powder would occupy 75,000 cubic feet of 
space, or equal to a pile 100/t. long, 40ft. wide, and 20ft. high—quite 
the size of an ordinary parish church. As powder at the moment 
of its explosion exerts an elastic force of one thousand times the 
pressure of the atmosphere (15,000 lb. to the square inch), the 
ignition of this quantity would instantaneously liberate a force 
equal to 14,000,000 tons. As the vibrations of force radiate equally 
in all directions, like those of light and heat, it necessarily follows 
that its intensity diminishes in proportion as the circle of its radia- 
tion increases in diameter. Thus taking the direct distance from 
London to Purfleet as sixteen miles, an explosion takiug place at 
the latter magazine would by the time it reached town, be distri- 
buted over 10,000,000,000 square yards of surface, and therefore the 
mechanical effect of the shock to the houses in London would be a 
little over 3 lb. per square yard of surface, or 22U lb. on the front of 
an ordinary average dwelling-house. This would be augmented to 
a slight extent from the fact that the power of the shock would 
not radiate downwards, in consequence of the earth, and would 
react in other directions. The quantity of powder exploded at 
Erith on the occasion of the recent catastrophe was 104,000 lb., 
or 1,733 cubic feet; this probably produced a force of 800,000 
tons, and this, radiating io London, was spread over a space 
of 5,600,000,000 square yards, and reduced its effective force 
on the houses of the metropolis to about Goz. per square yard. 
It may seem surprising to many that this small force should 
have been so distinctly felt; but when it is remembered that 
avery few pounds exerted in banging a door will give rise toa 
very severe feeling of concussion in most houses, the surprise will 
cease. ‘The pressure which would be exerted upon tie houses of 
the metropolis by an explosion at Purfleet of 3 1b. or 4 lb. per square 
yard would probably be sufficient to break most windows facing in 
its direction, and houses would feel the shock very severely ; for, 
though the pressure would not be more than that specified above, 
the wave of force arising from such a quantity of powder would be of 
great duration. Gravesend and Woolwich would probably be vom- 
pletely unroofed, and Erith vanish into air. 

It would be well if, while public attention is aroused on this sub- 
ject, the general conditions of what is called the powder wharf at 
isleworth were considered, The amount sometimes accumulated 
there, and the regulations under which it is governed, should be 
inquired into; also if barges laden with powder barrels, and with 
tire on board, are not constantly in the habit of leaving there, and 
dropping down the river with the tide, till they anchor in the 
‘l'hames in the midst of the City, or at Purfleet, or the Pool opposite 
the Docks. If anything happened to these barges while in what we 
may call City waters, our happy suburban friends would find the 
ruius of St. Paul’s somewhere in Copenhagen-tields. 





How Coan MAY HAVE BEEN Formep.—That the ancient seams 
of coal were produced for the most part by terrestrial plants of ull 
sizes, not driited, but growing on the spot, is a theory more and 
more generally adopted in modern times; and the growth of what 
is called sponge in such a swamp and in such a climate as the great 
Dismal (ot America) already covering so many square miles of a low 
level region, bordering the sea, and capable of spreading itself 
indefinitely over the adjacent country, heips us greatly to conceive 
the manner in which the coal of tue ancient carboniferous rocks 
may have been formed. The heat, perhaps, may uot have been 
excessive when the coal measures originated, but the entire absence 
of frost, with a warm and damp atmosphere, may have enabled 
tropical forms to flourish in latitudes far distant from the line. 
Huge swamps in a rainy climate, standing above the level of the 
surrounding firm land, and supporting a dense forest, may have 
spread far and wide, invading the plains, like some European peat- 
mosses when they burst, and the frequent submergence of these 
masses of vegetable matter beneath seas or estuaries, as often as 
the land sank down during subterranean movements, may have 
given rise to the deposition of strata of mud, sand, or limestone, 
immediately upon the vegetable matter. The conversion of succes- 
sive surfaces into dry laud, wiere other swamps supporting trees 
may have formed, might give origin to a continued series of coal 
measures of great thickness. In some kinds of coal the vegetable 
texture is apparent throughout under the microscope; in others it 
has only partially disappeared; but even in this coal the flattened 
trunks of trees of the genera Lepidodendron Sigillaia and others, 
converted into pure coal, are occasivnally met with, and erect fossil 
trees are observed in the overlaying strata, terminating downwards 
in seams of coal.—Sir C. Lyell. 

Roya. Enemgrrs.—T he tollowing isthe programme of the lectures 
to be delivered to the officers and men of the Royal Engineers, at 
the Royal Engineer Establishment, Chatham, by l’rofessor W. Pole, 
F.R.S., Professor F, Abel, F.R.S., Mr. F. Jenkins, and other eminent 
lecturers, who have been engaged for that purpose by the War De- 
partment :—Oct. 18, “ The Strategical Defence of England,” by Capt. 
W. Hichens, Royal Engineers; Oct 25, Nov. 1, and Nov. 15, * Rail- 
ways and Railway Locomotives,” by Professor Pole; Oct. 27, “Steel: 
Results of recent Researches on the Production and Constitution of 
Steel; English and Continental Steel Manufacture ; Homogeneous 
Iron; Production of Steel by the Processes of Bessemer,,Krupp, 
Parry, &c.,” by Professor Abel; Nov. 4, ‘ Military History,” by 
Capt. F. R. Chesney, Royal Engineers; Nov. 18, “On Copper, 
Lead, Zinc, Tin, Antimony; Alloys of those Metals; Conditions 
which regulate their Quality and Applications,” by Professor Abel; 
Nov. 22, “On Gun Cotton, &c.; its History ; its Properties as Com- 
pared with those of other Explosives; Hecent Improvements in 
the Manufacture and Application of Gun Cotton; Results of Experi- 
ments instituted with it in England,” by Professor Abel; Nov. 24, 
“On Building Stones; their Characters and Qualities; Causes of 
the Decay of Building Stoues, and Processes applied to their Pre- 
servation,” by Professor Abel; Nov. 29 and Dec, 1, ‘On Signalling 
Instruments used on Land Telegraphic Lines,” by Mr. F. Jenkins; 
Dee. 6, “ On Signalling Instruments for Submarine Cables,” by Mr. 
F, Jenkins. ‘Ihe following papers are also to be read and disc 
on the dates named :—Oct. 21, “ On Centralised Defence,” by Capt. 
H. Hichens, Royal Engineers ; Oct. 28, “On the Blasting of Chalk 
Rock by Gunpowder,” by Lieut. T. Fraser, Royal Engineers ; Nov. 
4, * Ou Some Experiments in Blasting in Brickwork,” by Lieut. H. 
P. Knocker, Royal Engineers ; Nov. 11, “On the Different Electrical 
Methods of Firing Gunpowder,” by Capt, RK. M. Parsons, Royal 
Engineers: Noy. 18, “On Embankments for Retaining Water,” by 
Capt. W. D. Marsh, Royal Engineers; Nov. 25, ‘On Gun Cotton 
for Blasting Purposes,” by Lieut.-Col. J. W. Lovell, C.B., Royal 
Engineers, 


Oct. 21, 1864. 
LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinons of our 
Correspondents.) 





THE ‘“‘ WESTMINSTER REVIEW” AND PATENTS. 

Sim,—Having commented on the recent anti-patent articles in 
the Times, I have the pleasure now of drawing the attention of 
your readers to an article on the other side in the Westminster 
Review. And as it is important to notice carefully the utterances of 
the Times, on account of its influence over a large number of readers, 
so is it worthy of remark that the opinions in relation to patents 
which I am about to quote should have been published in such a 
periodical as the Westminster Review; for this is a ublication 
which may be said to be a conspicuous representative of advanced 
opinion in the direction of freedom, and it habitually disclaims all 
sympathy with antiquated notions. 

Hear, first, what it says on the misuse of the word monopoly with 
reference io patents: “The starting point of the opponents of 
patents is that they are monopolies, that as such they are odious 
and hurtful, are noxious weeds in the fair field of industry, 
are clogs on the smooth wheels of commerce. The short 
auswer to this is that patents are not monopolies. If they 
were, their opponents would be able to extinguish them with- 
out delay, and without compunction. . . . Herein lies the 
substantial and striking difference between monopolies of trade and 
patent privileges. The possessor of a monopoly can fix the price of 
some article in general demand. He has nothing to fear from com- 
petition. He obtains the same price for the articles he supplies, 
whether they are of the best or worst of their kind. On the other 
hand, the holder of a patent has merely an opportunity for creating 
a demand for the new article he has produced. He cannot hinder 
others from competing with him. Unless he can successfully com- 
pete with them he will find no purchasers. If the monopolist 
enrich himself it is by impoverishing his neighbours. If the 
patentee make a fortune, his neighbours will have shared in his 
gains. The productive power of a country cannot increase through 
the operation of a monopoly. It may be increased to an extent 
that bafiles calculation by the introduction and employment of a 
patented invention. The results being so dissimilar, it is both mis- 
leading and mischievous to confound patents with monopolies.” 

Hear the reviewer again on the argument for patents derivable 
from their general adoption throughout the civilised nations:— 
“ The fact of a custom being universal, although inconclusive proof 
of its rationality, is yet very strong evidence against its being 
detrimental to human happiness, or uncalled for by human wants. 
Now the practice of granting patents for inventions prevails over 
the whole civilised world. Switzerland is the only European 
country, of any note, which has no patent laws, and Switzerland is 
more notable than influential. China and Japan are the only two 
large manufacturing countries in the rest of the world which have 
no patent laws, and they are the two countries which we should 
pass over in our search for models or illustrations wherewith to 
support any measure of legislation. England may be hampered by 
old laws, but her colonies legislate for their own requirements, and 
all her most important and flourishing colonies have their own 
patent systems.” (These are mainly echoes of the Euglish system). 

I will only trouble you with one other quotation. It refers to the 
effect of patents on manufacturing industry, and is as follows :— 

“ We have treated as unworthy of serious attention the assertion 
that patent laws are opposed to natural dictates. Expediency is the 
only justification of any law, and because we believe those laws to 
be expedient, we have advocated their retention. It would be 
easier to deny than to disprove their expediency. The largest 
number of patents are applied for in those countries which are dis- 
tinguished for their industrial activity—England, France, aud the 
United States. In England the most thriving cities are at the top of 
the patent list—Manchester and Birmingham. ‘lhe textile manu- 
factures, which have contributed in the highest degree to render Eng- 
land wealthy, are based on patents. Indeed, wherever patents are 
most eagerly sought for, there do we find intelligent, busy, and 
prosperous men. 

“ We have argued the case on its merits, but we have authority as 
well as reason on our side. Men of the largest experience, and the 
most illustrious of thinkers, concur in supporting patent laws.” 

The above quotations will be enough to show the general drift of 
the article referred to, which 1 would recommend persons interested 
to read, although I do not undertake to endorse all its reeommenda- 
tions in the way of reform. = Wi111AM Srence, Assoc. Inst. C.E. 

8, Quality-court, Chancery-lane, W.C., 

19th Oct., 1864. 
PUNCHED AND DRILLED PLATES, 

Sir,—I noticed in your article dated 14th instant, on “ The Injury 
of Plates through Punching,” a statement in connection with my 
name, tending rather to mislead the public, and beg you will explain, 
through the same channel, that my views are not exactly as therein 
stated. The paragraph you have made use of appears to be extracted 
from the discussion before the South Wales Institute of Engineers, 
where I said “ the drilled rivetting did not bear as great a tensile 
strain as the punched—the difference was in the proportion of 26 
to 27 tons as compared with punched.” This statement had no refer- 
ence whatever to the strength of plates; it was simply an experiment 
testing the strength of rivets in drilled holes against rivets in 
punched holes—the section of the plates being greatly in excess of 
the section of the rivets. I found rivets in drilled holes, subject to 
shearing strain, were about 4 per cent. weaker than rivets in punched 
holes. I enclose a copy of my memorandum of this experiment. If 
you refer to the proceedings of the previous meeting, you will find 
1 carefully tested plates drilled against plates punched, and therein 
gave the results, showing that drilled plates were 19 per cent. 
stronger than punched plates. I enclose copy of my memorandum 
as to this also. Therefore, to compare the strength of punched work 
with drilled work I consider—1st, That plates are stronger drilled 
than they are punched by 19 per cent.; 2nd, That rivets are weaker 
in drilled holes than they are in punched by 4 per cent. ; 3rd, That 
the difference is in favour of drilled work by 15 per cent. 

As the experiments above referred to were carefully made, I trust 
they may be found useful at the present time, when so much is being 
said on the subject ; and the public will better appreciate them when 
they are informed that their source is that of Messrs. Kennard’s 
works, who have lately made the girders of Blackfriars railway 
bridge, over the ‘Thames, which is the most diflicult piece of drilling 
that has hitherto been done. Henry N, Maynarp, 

Viaduct Works, Crumlin, Monmouthshire, Oct. 17, 1864. 

“ Viaduct Works, July 13th, 1864. 
_ Copy of memorandum of testing rivets in drilled loles against rivets 
in punched holes.—No. 1. Single shear (punched), 3 jin. diameter 
rivets: Broke with 25 tons on 9204 square inch = 27-2 tous per 
square inch. No. 2. Single shear (drilled): Sheared off clean 
with 24 tous on ‘9204 square inch = 26 tons per squareinch. No. 3. 
Single shear (punched): Sheared off with 24 tons on -9204 square 
inch = 26 tons per square inch. No. 4. Single shear (drilled): 
Sheared off with 24°3 tons on 9204 square inch = 26-4 tons per 
square inch. No. 5. Double shear (drilled): Broke at eye with 
56°75 tons on 1°875 square inch = 19-6 tons per square inch. No. 6. 
Double shear (drilled): Sheared with 36 tons on 9204 square inch 
= 392 tons per square inch. No. 7. Double shear (punched) : 
Sheared with 42 tous on ‘9204 square inch = 45°6 tons per square 
inch, No.8. Double shear (punched); Broke at eye; did not try 
it again —Note.—1 considered the above conclusive that rivets in 
drilled holes, subject to shearing strain, were about 4 per cent. 
weaker than rivets in punched holes, under similar strain; and think 
the sharp edges of the drilled plate have a greater tendency to snip 
off the rivets than the rounded edges of punched holes. The rivets 

appeared cut off cleaner by the drilled plates than by the punched. 

H. N. Maynarp. 

Memorandum in reference to drilled versus punched holes in 
plates.—In punching holes through a plate or bar it may be seen on 
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examining the surrounding parts of the holes, a certain amount of 


distortion of the fibres of the iron takes place, indenting it on the 
top, or leaving the surface surrounding the holes concave; while, 
at the same time, a nearly corresponding amount of convexity is 
produced on the opposite side, so that, after punching, when two or 
more plates are put together, they do not lie flat or close to each 
other, and require a certain amount of flattening by hammering, or 
some other means; and this disturbance of the fibres necessarily 
weakens the iron to some extent. An experiment was made by 
testing four plates, two drilled and two punched, and in order to 
have the iron all of the same quality, they were cut from the same 
plate, and parallel to each other. The holes were about lin. 
diameter, and drilled in two of the plates; the other two were 
punched, so as to leave exactly the same section of metal in the 
plate as in the case of those drilled—namely, about 1:5 square 
inches at the part so reduced. The results were as follow :— 














Drilled bar | Punched bar | : 

broke with albroke with al Difference in | ee ee 
tensile strain in|tensile strain in tons. of drilled iron 
| tons. tons. ° 

_—— - ’ “- - - 

lst. 30} 26 4} | 17 

2nd. 14 26 5} | 21 

Mean. 3i 26 5 19 








The above shows a mean of 19 per cent, in favour of the drilled 
lates. H. N, Maynarp, 
October 17th, 1864. 





THE APPLICATIONS OF ELECTRICITY. 

A q@ranp prize of 50,000 francs, offered by the Emperor of the 
F~snch, has been awarded to M. Ruhmkorff, and has given rise to a 
very remarkable report upon the subject in general, 

The prize was originally offered in 1852, and its award entrusted 
to a commission composed of the following gentlemen :—M. Dumas, 
senator, president; MM. Pelouze, Regnault, Rayer, Serres, 
Becquerel ; Baron C. Dupin, Baron Ségnier, General Morin, General 
Probert, and H. Sainte-Claire Deville, all members of the Lnstitut ; 
M. Reynaud, inspector-general of roads and bridges, and chief of the 
lighthouse service, and M. Jamin, Professor of Physics of the Faculty 
of Sciences in Paris. 

In 1858 the commission proceeded to the award, and came to the 
decision that there was no application of sufficient importance to 
warrant the disposal of such a prize, ‘Lut petitioned the Emperor to 
allow the offer to stand good for the next period of five years. The 
present report announces a notable improvemeut in the application 
of electrical power, and awards the grand prize to M. Rubmkorff. 
M. Froment has been raised to the grade of officer of the Legion of 
Honour, at the suggestion of the commission. 

In the third place, the commission recommend the repetition of 
the prize of 50,000f., and this recommendation has been acceded to 
by the Emperor. The report of the commission is from the pen of 
its president, M. Dumas. 

M. Ruhmkorff, it appears, was formerly a workman in the employ 
of some of the best instrument makers in France, became after- 
wards a manufacturer on his own account, and, finally, head of one 
of the first establishments in Europe. He is essentially a self- 
educated and self-made man, and, in the words of the report, “worthy 
to serve as a model to the many intelligent workmen engaged in the 
manufacture of instruments of precision.” 

After referring to the discoveries of Ampére, Crstedt, and 
Faraday, the report goes on to say :--“ Every time that the elec- 
tricity of the pile comes into contact with a conducting wire, and 
produces a current therein—every time that the communication and 
the current are interrupted, the phenomena which are produced 
are not confined to such transmission or interruption of the cur- 
rent. The bodies in the neighbourhood of the conductor are 
influenced. If the wire which receives the current is wound 
round a bobbin, and this in its turn is enveloped in another bobbin 
of uncharged wire, each time that a direct current is created or 
interrupted in the former, a current is produced in the latter in the 
contrary direction. In multiplying these interruptions, or in 
rendering them more frequent, the inductive coil becomes an 
electrical apparatus of a special and novel kind, and presents 
phenomena which resemble those of the plate machine. From the 
year 1851 M. Rubhmkorff has devoted himself to the construction 
and perfecting of such apparatus; and he has succeeded in giving 
his name to it, in raising it to importance in a scientific point of 
view, and in endowing it with an amount of energy which fits it 
for the basis of serious applications. The apparatus of Ruhmkorff, 
then, combines the two forms of electricity which were separated 
by a long interval, that of the frictional machine and of the pile. 
The effects of the Rubmkorff apparatus are well known; it can 
be charged almost instaptaneously; its spark inflames combus- 
tible substances, melts metals and the most refractory minerals, 
and reproduces all the effects of lightning, and pierces without 
difficulty masses of glass four inches in thickness. 

Electricity can now be employed to illuminate glass tubes in such 
a manner as to be highly useful in mines, or other places where 
there is danger of explosion; under water, for divers; and in 
surgery, for throwing light into the mouth or other parts, without 

roducing any sensation of heat. The Ruhmkorff apparatus has 
om found particularly useful in marking the instant of the depar- 
ture of projectiles and that of their striking any object, and thereby 
measuring their velocities. Five hundred have been constructed 
expressly to inflame the gas used in the machines Lenoir; and it is 
in every day use in quarries, tunnels, and other situations for the 
firing of trains of powder, for which its regularity of action, its 
great power, and the distance through which it operates, renter it 
peculiarly adapted. The few elements which it requires, stated at 
three in lieu of a hundred, and its capacity for firing eight or ten 
trains or mines at the same instant, are also great additional 
advantages. In 1858 it was employed with great success by 
Lieutenant Tréve, of the French navy, in the removal of the bars 
formed in the lagunes of Venice; and in 1860 it was with it that the 
principal fort of the Peiho, in China, was blown up by the firing of 
eight mines simultaneously, and that the strong iron stockades were 
cleared from the bed of the river. 

The report dwells at considerable length on the application of 
electricity in the mechanical arts, for purposes of illumination in 
electro-metallurgy and in surgery. 

With respect to the first of these divisions, the report says, that 
notwithstanding the great improvements that have been made, the 
“ electric-horse” costs at present twenty or thirty times more than 
the * steam-horse,” and that, ‘as a motor for works requiring power, 
electricity is therefore yet far from supplying a substitute for 
steam.” But there are many cases in which it is serviceable, such, 
for instance, as in the machine Lenoir, in which the sudden ignition 
of gas causes an instantaneous elevation of tempereture, first on one 
side of a piston in a cylinder, and then on the other, and thus 
creating a motor; or for producing, at a given moment, and at a 
distauce, the movement of light mechanical appliances which direct 
the action of other parts, moved by powerful mechanical means, 
acting in this latter case afterthe manner of the nervous system in 
animals, which transmits the orders, and leave to the muscles the 
task of carrying them into effect. In this way it has been used to 
throw into action the brakes of railway carriages, causing the 
impetus of the wheels themselves to retard their own progress; 
and, acting on the same principle, experiments have been made 
with the view of making steam boilers feed themselves sponta- 
neously. 

Reference is made also to the engraving of rollers by means of 
a design drawn with non-conducting ink on metallic paper; to the 
copying of a design from one roller on another, as in the machine 
of M. Gaiffe; and to the pantographic apparatus of M. Gazelli, 
which is described as capable of transmitting from one end of France 
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to the other despatches in any language whatever, tracing eee | 
or whatever is delineated on a sheet of metallic paper prepared for 
the purpose, and reproduced on another paper an = chemically 
impressionable to the electric current; to the weaving machinery of 
M. Bonelli, which, although not found to succeed in complicated 
work, will, it is expected, be eventually applied usefully in other 
cases. 

“ But,” says the report, “it is in those cases in which the 
mecanician desires to transmit a feeble force to a great distance, as 
it were, with intelligence and exactitude, that electricity stands at 
present without a rival ;” and it is thus that it is so eminently 
adapted to telegraphic purposes. M. Dumas dwells very — 
tically on the system of Mr. Hughes, the American, which is 
explained at length; and, looking at the inconceivable rapidity of 
transmission which is obtained by it, the learned reporter believes 
that if to the combinations of Mr. Llughes were added the celerity of 
finger of a pianoforte player, there seems no reason why a reporter 
should not be able to transmit a speech to Strasbourg, Marseilles, 
and Bordeaux, while it is beiug spoken in Paris. 

The, commission, however, properly points out that the practical 
application of the wonderful powers of electricity depends greatly 
on mechanical exactitude, and says that the combinations of Bonelli, 
Cazelli, and Hughes remained in the condition of mere experiments, 
until M. Froment, a manufacturer of instruments of precision in 
Paris, undertook their construction. 

As regards illumination by electricity, the report commences witi 
a reference to the extraordinary combinations and experiments of 
Sir Humphry Davy (after whom it may be mentioned, en passant, 
a street has just been named in Paris), with a pile of 2,000 elements, 
having a superficial area of more than a hundred square yards, and 
which M. Dumas himself repeated, thirty years since, in his public 
lectures, and then refers to the Bunsen pile, which contained but 
thirty elements, and to the many unsuccessful experiments made to 
light towns by electricity, an attempt designated as a mistake, on 
account of the the fact that value of electric illumination is in 
great single lights, which are unsuitable to purposes where 
dissemination is required. Reference is made to the application of 
the hard residue of the gas retort in place of charcoal; to the pro- 
duction, by M. Jaquelain, of the Paris School of Mines, of an 
artificial substance cheaper and purer than the former; to the 
arrangement of M. Léon Foucault, by means of which the light 
itself regulates its conductors ; to Mr. Staite’s invention for the same 
purpose ; to M. Serrin’s self-lighting regulator; and, lastly, to the 
new apparatus invented by M. loucault, which M. Dumas considers 
the best yet produced. 

The report then arrives at the application of dynamic electricity 
to the same purpose, and details the results that have been arrived 
at by means of the scientific apparatus of Pixii, as applied in Bel- 
gium by Nollet to practical purposes. A Parisian company, the 
“Alliance,” has applied a modification of this apparatus with 
perfect success in the slate quarries of Angers, in the workshops of 
the railway of the north of Spain, and many other places. The 
most important application, however, of the kind has been made at 
Havre, an electric light having been placed oa Cape la Héve, near 
a lighthouse of the old kind of the first order. A comparison of the 
two gives the following results :—The light of the latter is equal to 
600, and that of the former to 3,000 carcel lamps, the cost of the 
oil light being equal to seven centimes for each unit; while 
that of the electric light is rather less than two centimes, the 
expenses of the lighthouse, and the interest on the capital engaged, 
all included. 

The report gives special praise to M. Oudry for his galvano- 
plastic work on cast and wrought iron; and the Emperor has 
rewarded M, Oudry with the Cross of the Legion of Honour. 

With respect to medical electricity, the report alludes to the 
success which Dr. Duchenne, of Boulogne, has met with in the 
treatment of chronic affections of the nerves and muscles, and to 
140 cases, reported by M. Middledorf and other surgeons, of the 
successful treatment of polypi and tumours, by means of platinum 
wires heated by electricity. 

In the conclusions of the report, M. Dumas says, as the chemist 
declares that there is neither creation nor loss of matter, so the 
philosopher maintains that there is neither creation nor loss of 
power ; heat, light, magnetism, and electricity are but manifestations 
of various conditions of an ether in movement, and are transformed 
one into the other with the utmost facility. Of these forces, elec- 
tricity has been the most recently studied, and its properties are still 
the most mysterious, in spite of the grand discoveries which have 
been made, It may be said, in fact, from the observations made 
since the commencement of the century, that of all the manifesta- 
tions of the movements of the ether, those which give rise to 
electrical phenomena are at once the most delicate and the most 
fruitful.— Society of Arts Journal. 


‘TeLearapuic Proaress,—According to Sir Charles Bright there 
only remains about 160 miles of land telegraph communication to be 
completed before India and England are in direct connection. 
Another route between England and India, through Russia, by way 
of Tiflis and Teheran, will be ready in a few weeks. Sir Charles 
thinks that in three years we may have daily telegrams from Hong- 
kong, Brisbane, Adelaide, and Melbourne. 

CLEVELAND.—A new association has been formed in this district 
having its head-quarters at Stockton, and called the Cleveland 
Institution of Engineers. Meetings will be held, at regular intervals, 
in turn, at Darlington, Stockton, and Middlesborough, and probably 
at Hartlepool, when papers will be read and subjects discussed, as 
in the existing institutions of same character. About forty of 
the principal engineers of the district have already enrolled them- 
selves as members. We donot doubt that this institution will prove 
of great value, and we heartily wish it success. 

Frencu Ramways.—A publication recently issued by the office 
for railway statistics established at the Ministry of Commerce, 
Agriculture, aud Public Works, contains some interesting details. 
The total length of railway open to the public during the year 
1862 was 57,209 kilometres (tive-vighths of a mile each), which pro- 
duced 2,000,735,007f., or an average of 34,962{. per kilometre. ‘The 
receipts p:r kilometre in the different countries of Europe were as 
follow:— France, 45,781f.; Great Britain and Ireland, 40,417f. ; 
Saxony, 37,152f.; Austria, 33,709f.; Prussia, 30,945f. ; Belgium, 
29,7121. ; Wurtemburg, 27,068f. ; German Duchies, 26,423f. ; Russia, 
26,045f.; Holland, 26,008f.; Ifanover, 24,007f.; Italy, 22,070f. ; 
Bavaria, 21,737f.; Spain, 20,966{.; Denmark, 15,2071.; Portugal, 
9,801f.; Turkey, 5,028f.; and Sweden and Norway, 4,383. ‘he 
cost of construction of the French lines, consisting of a network of 
about 20,000 kilometres, is estimated at an average of 362,950f. per 
kilometre, at the charge of the companies. If that outlay is com- 
pared with the gross receipts of 45,781f. per kilometre, which is 
reduced by the working expenses (about 40 per cent.) to 27,469f., 
the result will be that the capital invested in the form of shares or 
obligations produces a revenue exceeding 7} per cent. Such a 
return, without being excessive, would be satisfactory if the com- 
panies could consider it to be definitely acquired, but such an illusion 
is not to be permitted. There still remain 10,000 kilometres to be 
opened, and admitting that they will produce an average of 30,0008. 
per kilometre, this second portion of the French network will only 
leave a clear income of 15,000f., deduction being made of 50 per 
cent. for the working expenses, the proportion of which increases 
as the gross receipts diminish. So that the net produce per kilo- 
metre being destined at a future date to amount to 21,234f. 50c. only 
for the whole of the French network, that average will represent but 
df. 85c. percent. of the capital invested, a rate corresponding exactly 
with that at which the companies contract their loans. As to the 
engagements to assure the execution of the French lines, entered 
into by the public treasury, which has to aid the companies in 
paying the interest on the capital absorbed when they are unable 
to do so themselves, the guarantees gran to the railway com- 
panies may be estimated as likely to amount in eight or ten years to 
30,000,000f, anually. There is no doubt a considerable sacrifice, 
but one justified by the grandeur of the work which will the be 
accomplished, 
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Tis invention, of Mr. Robert Shaw, cotton spinner, of Patricroft, 
near Manchester, is intended to prevent the possibility of accidents 
arising from such sources as the coming off or breaking of the 
handles, the men working the crane being overpowered, the wheel 
and pinion getting out of gear, or their teeth stripping ; it has also 
the advantage of the entire absence of noise, and much greater 
facility and convenience in raising and lowering weights. ‘These 
objects are effected by means of a brake (placed loose in the barrel 
shaft of the crane), which is always in a position to act, but remains 


inoperative so long as the handles are turned round in the direction | 


for hoisting, but which instantly arrests the barrel of the crane 
when the dire«tion of motion is by any means reversed. The action 
will be readily understood by the following description of the 
engravings. 

Fig. 1 is a side elevation of an ordinary crab crane, with Mr. 
Shaw’s improvements applied. Fig. 2 is an end view of the same, 
with one of the upright frames removed in order to show the brake, 
and Fig. 3 is a detached view of part of the brake. a, a, are the 
upright frames, b the barrel, c the spur wheel, d the pinion, and e 
the handles of the crane, all of which are of the ordinary construc- 
tion ; /'is the brake pulley, which is loose on the barrel shaft g, and 
is furnished with a brake band A, fastened to the weighted lever i, 
and to one of the upright frames a; the handle j, atiached to the 
weighted lever i, by the link 7, is for the purpose of liberating the 
brake when required. On referring to Fig. 2 it will be seen that 
the brake pulley is cast in the form of an internal ratchet wheel, 
and that the wrought iron pawls %, which move on studs in 
the arms of the spur wheel c, take into the internal teeth of 
the brake pulley /; the pawls & are held in position by two circular 
spring clips 2 (shown detatched in Fig. 3, to which they are joined 
by the connecting rod m. The circular spring clips / are lined with 
leather, and ure placed side by side on the boss of the brake pulley 
/, being sprung tightly on their places, by which means a sufficient 
amount of friction is obtained on the boss of the brake pulley /, to 
retain the pawls & in the positions indicated by dotted lines in the 
drawings, so long as the attendant continues hoisting, or to put 
them in contact with the internal ratchet teeth of the brake pulley. /, 
should the direction of motion of hoisting become reversed. ‘The 
studs x, attached to the arms of the spur wheel c, prevent the circular 
clips ¢ drawing the pawls & too far back. When it is desired to 
lower the weight which is being hoisted, the attendant raises the 
faller o, slides the pinion d out of gear with the spur wheel c, and 
draws the handle j towards him, thus liberating the brake band A, 
and allowing the brake pulley f to revolve in connection with the 
spur wheel c. 

From the foregoing description it will be apparent that the crane 
is free from noise, and that no accident arising from any of the 
before-mentioned causes can occur, and also that greater facility 
and convenience are afforded the attendants in working the crane 
than heretofore, as they can leave the handles at any time, the 
weight always remaining suspended until the brake is released. 


NEW TORPEDO. 
(From the Scientific American.) 

Torrepors have come to be recognised as very formidable 
machines in ¢ffensive warfare, and the damage they have inflicted 
on our navy during the war has been very great. ‘These machines 
are being continuously experimented with, and are much more 
reliable than they were formerly. We illustrate herewith one of 
the latest inventions of the South in this line, and append the letter 
of an obliging correspondent in the army, who has furnished us 
with the sketch. The sketch is indistinctly drawn as regards the 








details of the lock; it would not work as now shown. The prin- 
ciple of the thing is, however, correctly delineated, and any common 
musket lock will answer the purpose as well as another. As the 

ropeller revolves by the action of the current, it draws away from the 
ever, which liberates the trigger, and explodes the cap on the nipple. 
It is a very crude affair, and poorly arranged as to its details. It is 
expected to swing up against the side of a vessel (two torpedoes 


being connected together by a line), and heading down stream the | 


screw is intended to turn with the current, as before explained. 
We subjoin the report of our correspondent :— 
“I take pleasure in sendin 


| description will enable you to understand it:—A is the shell 
containing the powder, with the tube B; fastened into it is 
a rod of seven-eighths iron (round, with a thread cut on it). 
D is a flat bar of iron (there is one on each side), lin. by }in., 
fastened to the rod C, far enough apart to allow the torpedo, A, 
to just pass in between them, to which it is soldered or brazed. Eis 
the propeller, which has a thread cut inside the hub. F is a lever, 
and G isa spring fastened near one end by rivets; the other end 
| works in a slot in the hammer H. I is a cord by which two 
torpedoes are intended to be fastened together. To operate them it 
| is intended to have them buoyed so that they will float 4ft. or 5ft. 
| below the surface; they will be stretched apart the length of the 
cord, and placed in the water at ebb tide above the vessel that it is 
intended to destroy. They are then to be floated down until the 
cord comes foul of the ship’s cable or the ship herself, when the 
two torpedoes will swing around under the ship's side. The 
propeller then begins to operate ; as soon as the hub has passed the 
end of the lever F', the hammer falls upon the cap on the tube, and 
the explosion occurs.” 





BOWNS’ TOOL FOR ENLARGING HOLES IN 
METALS. 

Tuts invention of Mr. John Bowns, of Earlstown, Earlstown-in- 
Warrington, has for its object an improved tool for enlarging holes 
| in sheet and other metal. In constructing iron ships, boilers, and 

similar structures it is usual to punch the holes in the plates of metal 
before putting them together, and where the holes in two plates do | 
not exactly coincide they are made to do so, so far as possible, by | 
driving a taper steel plug hardened and tempered through the holes; | 
this tool is called a “ drift.” 


Pig. s ts 












Now, according to this invention, in place of making the drift 
merely a plain cone of steel, which acts only to squeeze the metal 
out of the way, the drift is made with cutting edges, so that, when 
itis driven in, it may cut away and detach the metal which impedes 


its passage. The cutting edges are made by forming a spiral 
groove around the drift, so as to leave a cutting edge or ridge 
winding around it from end toend. ‘Lhe cutting face of the ridge 
is vertical, or nearly so, to the side of the hole to be cut, and the 
back of the ridge inclines off gradually. The tool described may 
be used not only as a drift, to bring two holes to coincide, but 
also to rime or enlarge a hole in a single sheet or piece of metal, 
the tool being forced through the hole by pressure or impact. 
If it is desired the tool may be caused to revolve while it is em- 
— for enlarging a hole, and this may be done by mounting it in 
a lathe. 

Fig. 1 is a side view, and Fig. 2 is alongitudinal section of a drift 
or rimer made according to this invention, The instrument, which 
is of steel, is turned in a lathe to a proper taper, as is shown, and 
the thread or tooth is cut on it conveniently by a properly formed 
tool worked with a slide rest, as in ordinary screw cutting, the drift 
or rimer is then hardened and tempered by letting it Sen just 
sufficiently to avoid risk of fracture in use. In the form shown the 
tool is particularly applicable for drifting rivet holes in ship building, 
boiler making, and similar works, and it is then driven through the 
holes by means of a heavy hammer. In some descriptions of 
work it may, however, be pushed through the holes by a press. It 
may also be mounted and run in a lathe, the work being carried 
along it by the saddle or slide of the lathe, but for this latter use 
it is preferable to make it of a somewhat modified form. In making 
drifts cf much larger size than that shown, more especially those 
| suitable to be pressed through the holes, the inventor makes them 
hollow from end to end to facilitate the hardening and tempering, 
and in the larger sizes he does not continue the taper from end to 
end, but makes the tool parallel at the upper end for a distance of 
half a diameter or more to ensure perfect truth in the work. 





| ON A NEW METHOD OF EXTRACTING GOLD 
FROM AURIFEROUS ORES. 
| By Dr. Crace Catvert, F.R.S.* 
Ar the present time, when the auriferous ores of Great Britain are 
| attracting public attention, it may be advantageous to persons inte- 
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tages of not only dispensing with the costly use of mercury, but of 
also extracting the silver and copper as well as the gold which the 
ore maycontain. Further, it may be stated that the process can be 
profitably adopted where the amount of gold is small, and the ex- 
pense of mercury consequently too great. Without entering here 
into all the details of the numerous (about one hundred) experiments 
which I made some years since, before I finally arrived at the new 
method of extracting gold which I have now the honour of com- 
municating to the meeting, allow me to state a few facts which are 
necessary to give a general view of the subject. If 2-2 parts of 
pure and finely-divided gold, obtained by the reduction of a salt 
of that metal, be added to 100 parts of pure sand, and placed ina 
bottle with a saturated solution of chlorine gas for twenty-four 
hours, only 0°5 of gold is dissolved. If the same experiment be 
repeated, but, instead of chlorine water, a mixture of chlorine water 
and hydrochloric acid be used, 0°6 of gold is dissolved. If, instead 
of employing hydrochloric acid and chlorine gas, a mixture of sand, 
reduced gold, and peroxide of manganese, with hydrochloric acid, 
are placed in a bottle, 1:4 of gold is dissolved; so that it would 
appear that, under the influence of nascent chlorine, the gold is 
more readily dissolved than when the same gas is mixed in solution 
with hydrochloric acid previously to being placed in contact with 
the auriferous sand. Still these processes leave a great deal to be 
desired in a commercial point of view, as more than a third of the 
gold remains undissolved ; and the same results are obtained if the 
chlorine gas be generated by another method, viz., by adding to the 
auriferous sand a mixture of chloride of sodium, sulphuric acid, and 
peroxide of manganese. Being convinced, therefore, that nascent 
chlorine gas was a fit and proper agent for cheaply extracting goldfrom 
ores, and that it was only necessary to modify the method of 
operation, I allowed the mixture of hydrochloric acid and peroxide 
of mangaues2, or of sulphuric acid, peroxide of manganese, and 
chloride of sodium, to remain for twelve hours in contact with 
the auriferous sand, aud then, instead of washing out the solution 
| of gold, I added a small quantity of water, which removed a part of 





p | the acting agent, and this was made to percolate several times 
=| through the sand; by which method I succeeded in extracting 


from the sand, within a fraction, the whole of the gold. I then 
repeated the last experiments with natural auriferous quartz, and 
easily extracted the 20z. of gold per ton which it contained. I 
therefore propose the following plan for extracting the gold on a 
| commercial scale :—The finely-reduced auriferous quartz should 
be intimately mixed with about 1 per cent. of peroxide of 


4 | manganese , and if common salt be used, this material should be 


added at the same time as the manganese, in the proportion 
of three parts of salt to two of manganese. ‘The whole should 
then be introduced into closed vats, having false bottoms, 
upon which is laid a quantity of small branches covered with 
straw, so as to prevent the reduced quartz from filling the 
}holes in the false bottom. Muriatic acid should then bs 
| added, if manganese alone is used, aud diluted sulphuric acid if 
| manganese and salt have been employed, and, after having left the 
| whole in contact for twelve hours, water should be added so as to 
| fill up the whole space between the false and true bottoms with 
| fluid. This fluid should then be pumped up and allowed to perco- 
‘ late through the mass, and after this has been done several times the 
| fluid should be run off into separate vats, for extracting the gold 
and copper that it may contain. ‘Lo effect this, old iron is placed in 
it to precipitate the copper; and after this has been removed, the 
| liquor is heated to drive away the excess of free chlorine, and a 
| concentrated solution of sulphate of protoxide of iron, or green 
| copperas, is added, which, acting on the gold solution, precipitates 
| the gold in a metallic form. By this method both gold and copper 
| are obtained in a marketable condition. If silver is pre-ent in the 
ore, a slight modification in the process will enable the operator to 
jobtain this metal also. It is simply necessary to geuerate the 
| chlorine in the vitriol, manganese, and chloride of sodium process, 
| taking care to use an excess of salt, that is, six parts instead of 
three, as above directed. The purpose of this chloride of sodium 
being to hold in solution any chloride of silver that may have 
been formed by the action of chlorine on the silver ore, and 
to extract the metal, the following alteration in the mode of 
precipitation is necessary :—Blades of copper must be placed in the 
| saline solutions, to throw down the silver in a metallic form, then 
blades of iron to throw down the copper, the gold being then 
extracted as previously directed. I think the advantages of this 
process are, Ist, cheapness ; 2nd, absence of injury to the health of 
the persons employed ; 3rd, that not only is the metallic gold in the 
ore extracted (as is done by mercury), but it attacks and dissolves 
all gold which may be present in a combined state, besides enabling 
the miner also to extract what silver and copper the ore may contain. 
I cannot, however, conclude without reminding you of what is 
generally underrated—that is, the heavy expenses which attend the 
bringing of the ore to the surface, its crushing and preparation, to 
| render it in a proper state for being acted upon either by mercury 
or by any other agents. 





| 





Sour Kensincton Musevu.— During the week ending 15th 
October, 1843, the visitors have been as follow: —-On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m, 





sested in gold mining to be made acquainted with o nowand simple / 11,880. On Wednesday, Thursday, and Friday, students’ days 





to! o lately invented in Richmond, hoping you will p 
as I believe it is calculated to do a vast amount of damage. This 


you the accompanying sketch a . method of extracting gold from such ores, which presents the advan- 


* British Association, 1864. 


(admission to the public 6d.) open trom 10 a.m. till 5 p.m., 1,632. 
Total, 13,512. From the opening of the museum, 4,399,575. 
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TO CORRESPONDENTS. 

Norice.—A SprciaL EpiITIon of THE ENGINEER 7s 
published for ForrtGN Circunation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seveno'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

*,* Covers for binding the Volumes can be had from the Publisher, 
price 2s. Gd. each. 





(To the Bditor of The Engineer). 

Sir,—In THE ENGINEER, October 7th, I observed an inquiry as to whether 
boiling by forcing hot air into the liquid had been tried, and about 
eighteen months ago conceived the above for the purpose of draining the 
liquid off the sugar, previous to importing it into this country, I commu- 
nicated my ideas to a friend, in which I proposed to heat the air and force 
it in its dry and heated state into a centrifugal machine, which was in- 
tended to throw off the liquid as it was produced. 

Although this is not an answer to your correspondent’s inquiry, I take 
the liberty of forwarding it, hoping it may be of some service to him in 
maturing his scheme. J. Lyaub, JR. 

25, Randolph-street, Sunderland, 19th October, 1864. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

THB ENGINEER can be had, by order, from any newsagent wn town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the ojjice on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

THR Enaineer is registered for transmission abroad. 

Letters relating to the advert tsand publishing department of this paper 

are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 

and communications to be addressed to the Bditor of TUB ENGINEER, 163 

Strand, London, W.C. 
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FROST ON THE RAILWAY. 

THE cold winter months are now drawing near, and 
with the diminution in temperature we may look forward 
to the usual increase in the number of railway accidents. 
The floating belief that the number of breakages on a line 
increases during frosty weather rests upon too broad 
a basis of experience to allow us to doubt the fact, 
though, like many other floating beliefs, it has not been 
scientifically explained. Our own pages are full of in- 
stances, not merely of an increase of accidents of various 
kinds during frosty weather, but of an increase of break- 
ages that have not led to accidents. During the well-known 
discussion on railway accidents, at the Institution of 
Civil Engineers (that took place more than two years ago, 
but the report of which has only lately been published), 
almost all the speakers, however they might differ on other 
points, were agreed that the number of accidents in- 
creases during frosty weather. Mr. Brunlees said :— 
“« Most railway accidents occur during winter ;” Mr. Bidder, 
that he had been told that during the severe frost of 
1860-61 there were hundreds of broken wheels in different 
yards belonging to railway companies ; in 1861, fractured 
tyres were, according to the reports of the inspecting 
officers, ‘the cause of 63 per cent. of the trains running 
off the line ;” while Colonel Yolland stated “that in 1854, 
five trains were reported upon by the inspecting officer of 
the Board of Trade as having been thrown off the line in 
consequence of fractured tyres ; and in 1861, seven similar 
cases were reported upon. But it was to be borne in mind 
that in the early months of the latter year the /rost was 
more intense than it had been for a great number of years. 
That probably increased the number of casualties beyond 
what might otherwise have been expected.” Nor was 
it merely in England that the number of railway accidents 
was increased during the intense frost of 1560-61. The 
same occurrence was noticed in other parts of Kurope—in 
France and in Germany. In France, for instance, on the 
single chemin de fer de |’Kst, the number of rails broken 
on different parts of the line, from the 11th of December, 
1860 to the Jlst of January, 1861, rose to a total of 498. 
M. Perdonnet states that no less than 258 of the 318 rails 
broken on the lines from Paris to Strasburg (between 
Luneville and Strasburg), on the lines from Wissemburg 
and Strasburg to Bale, and on the Thaun line, were frac- 
tured during the short time from the 21st to the 25th of 
January—a period during which, according to strict obser- 
vations, the thermometer in those districts fell to — 7-8 
deg., and even to —16 deg. centigrade. Similar statistical 
observations on tyres and axles would probably show a 
like increase in the breakages during frosty weather. 
Such invaluable observations do not seem to be made on 
many lines, or, at any rate, they do not seem tobe published 
—the doctrine of free trade in information has not yet 
found a scientific Cobden for its exposition. 

But however the fact of the increase in railway accidents 
during frost may be explained, and however unsys- 
tematic the statistical basis for the opinion may be, the 
concurrent testimony in the matter is too general to allow 
adoubt. The question is how to account for the fact. 
Two good reasons, susceptible of subdivision, at once pre- 
sent themselves :—The effect of the cold, 1, on the ballast, 
2, on the iron materials of the rolling stock and permanent 
way. The elasticity of both the permanent way and the 
rolling stock is affected. ‘Ihe ballast is, in the first place, 
rendered harder and less elastic, and both the rolling stock 
and permanent way suffer accordingly. To the simple 
fact that the ground is harder and less elastic during frost 
is doubtless due the matter of universal and painful expe- 
rience that a fall is more severe, and is more likely to pro- 





duce a broken bone, in winter than in summer. Another 
well-known effect of wintry weather on the permanent 
way was pointed out by Mr. Brunlees. During the early 
winter months it often happens, in our changeable climate, 
that the weather is so wet as to render any attempt to 
repair the permanent way worse than useless. Frost, 
then sets in, with the results that the road is in its worst 
condition just “when the tyres and wheels are most 
brittle and least able to encounter its inequalities,” with 
the further result that the number of accidents is in- 
creased. He thus recommended that the ballast should be 
drained and the road beaten up at about the present time 
of the year, so that a sound permanent way should be 





ready to encounter the frost. ‘The effect of frost on the 


permanent way thus, ceteris paribus, hardens the ballast | 


and diminishes the elasticity that ought to absorb the work 
of the rolling load; while, at the same time, the preva- 
lence of frost succeeding wet weather would prevent the | 
repairs of the road itself. 

Then comes the question as to the effect of the lowering 
of the temperature on the rails, the chairs, the spikes, &c., 
of the permanent way, and on the tyres, wheels, and axles 
of the rolling stock. Whether heat be an imponderable 
fluid, or whether it be a mode of imperceptible motion, the 
effect of its presence to a greater or smaller degree is, in 
almost all cases, to increase the volume of solids, liquids, 
and gases, while its diminution leads to a corresponding 
diminution of volume. A lowering of the temperature 
would thus lead to an external and visible diminution of 
size, attended, in most cases, with an internal approxima- 
tion of the ultimate particles. The external action of 
variations of temperature is sufficiently plain and visible, 
and the amounts of the elongations and contractions of 
most metals have been accurately determined by Lavoisier, 
Laplace, and others. The internal action of variations of 
temperature in substances is stil! very obscure, and we can, 
as yet, only reason upon a certain number of visible ex- 
traneous effects. The external action of expansion and con- 
traction would show itself in several ways on the permanent 
way and rolling stock. Wroughtiron expands 0-001182of its 
length in the range of temperature from freezing to boiling 
point ; while this coefficient (as can be seen from an obvious 
consideration) must be doubled for a surface, and trebled for 





thecubicincrease of volume. ‘Through the lineal construction 
of the rails, a pair will be drawn further asunder at the 
joint, with a consequent increase of the usual jolt that 
occurs at the joint. The tyres, often shrunk at a dark red 
heat on the rim of the wheel, and at a medium atmo- | 
spheric temperature, must shrink yet further in the pre- | 
sence of frost. A hard, harsh, iron tyre, with little or no | 
elasticity, must have a great tendency, under such circum- | 
stances, to rupture—an effect perhaps furthered by the fact | 
that the tyre is probably at a lower temperature than the 
rim, which is receiving a slight, though continual, accession 
of heat from the friction of the revolving axle. In the 
case of cast iron girders strengthened by wrought iron 
ties, the unequal expansion of cast iron and wrought iron 
will come into play, as cast iron expands rather less. 

The most serious effect, however, of the lowering tem- 
perature during frost is the effect on the internal consist- | 
ency of the metal iron. ‘The form of its manifestation has | 
not been explained, but the cubic contraction (more than 
three times the linear contraction) must visibly bring the 
particles nearer together, probably producing internal 
strains, or increasing the amount of previously existing 
internal strains. Iron is affected in a most extraordinary 
and apparently capricious way by temperature, and, as has 
been shown by M. Baudrimont and by Mr. Fairbairn, its 
actual tenacity is less at boiling point than at freezing 
point, while at 200 deg. centigrade it is less than at 0 deg. 
centigrade. ‘There is a very generally existing belief 
amongst engineers and others dealing with iron, that frost 
has a great effect on its tenacity. ‘This belief has always 
been in existence, and the only wonder is that the question 
kas not been completely investigated. Mr. Roebling, for | 
instance, a well-known American engineer, goes so far as to 
state his belief that an iron railway bridge will last a much 
shorter time, amidst the severe Canadian winters, than in 
our comparatively milder climate, in which the average 
range of temperatnre is not much more than from about 
34 deg. to 76 deg. Fah. Practical men have always au 
instinctive dread of seeing a loaded chain snap during 
frosty weather, and sailors have the same feeling with 
regard to their moving tackle. Porous cast iron would | 
appear to be often broken by the mere expansion, during 
freezing, of the moisture it contains. 

The most important question is as to the kind of iron 
which is most affected by frost, whether a soft ductile iron 
is most affected, or whether this takes place to a greater 
extent with a harsh hard iron. It would certainly, prima 
Jacte, appear that a hard, harsh, iron, with a comparatively 
short range of elasticity, must be more affected by the 
contraction than soft ductile iron of a superior quality. 
Its brittleness would be increased through the contraction, 
and this would take place, though to a less extent, with 
tough Swedish iron, which would probably not be so tough 
during a frigid Swedish or Russian winter as in a milder 
climate. Mr. Kirkaldy found that the breaking strength, 
even under a gradually applied strain, is reduced when iron 
is frozen, but the difference between a frozen and an un- 
frozen bolt is rather lessened, through the iron, as it 
approaches rupture, getting warmed by the drawing out, 
causing an internal friction of the particles. He also found 
that the difference in breaking strength was much increased 
under a suddenly applied load, being 3 per cent. less than 
when frozen. This was what might be expected on the 
supposition that the bolt was rendered brittle and less able 
to extend through frost. Mr. Kirkaldy’s experiments seem 
to be the only direct tests of the action of frost on iron ; 
but General Morin cites an interesting account by M 
Couche, of the effect of blows on rails during frosty weather, 
and these results have a direct bearing on the mode that a 
permanent way and rolling stock are affected by frost. It 
is usual for engineers, more especially on the Continent, to 











specify that a certain proportion of rails in a large order 
pee | undergo, without rupture, a certain number of blows 
from a falling weight. It was found that, under precisely , 


similar conditions, some rails tested in this way were broken 
with a much shorter fall during frosty weather. The rails 
were supported on bearings 1 m. 10 apart, and the monkey 
weighed 300 kilogrammes. During nine experiments 
carried out at a medium temperatue of —4 deg. to —9 deg. 
below freezing point by the centrigrade scale, the 
rails broke with an average fall of 1 in 67. When the 
temperature rose to +3 deg. and +6 deg., the monkey had 
also to be raised to 2 m. 31—a difference in the heights of 
fall of 0 m. 64. Twelve other experiments, conducted at 
a temperature of —4 deg. to —5 deg., showed an average 
fall required of 1-77 metres, and when the temperature rose 
to + 6 deg. and + 8 deg., the fall had to be increased to 
245 metres—a difference of 0 m. 68 in the height of fall. 
Some more similar experiments on other descriptions of 
rails, showed that a difference of temperature of from —4 
deg. to +5 deg. was sufficient to considerably influence the 
height of fall necessary to produce rupture in the rail. 
Here is at once a practical explanation of the numerous 
breakages on railways during frost. The hammering of 
the wheel on the rail must, like the falling weight, have a 
much greater tendency to produce rupture—either in the 
— stretched and brittle tyre, or in the no less brittle 
rail, 

The amount of heat developed in stretching iron to rup- 
ture, more especially if it be of a ductile quality, and be 
stretched suddenly, is remarkable, and the fact has been 
noticed by many observers. As General Morin remarks, this 
heat is mainly developed at the part which is constricted by 
the tensional elongation ; that this heat is, therefore, only to 
be noticed with fibrous iron capable of elongating, while it is 
almost entirely absent in iron devoid of elasticity and duc- 
tility. He says that this difference is evidently caused by 
the considerable elongation of fibrous iron producing much 
friction between the fibres, with a further result of an eleva- 
tion of the temperature. With hard iron the effect is scarcely 
noticeable, and the elongation and constriction at rupture 
are almost zi/, amounting, in some cases, to only one or 
two per cent. of the total length. It is thus a fallacy to 
assert that when a rail on a chain is under tension to 
an amount within its limit of elasticity, it is protected from 
the effects of a sudden blow by the heat produced by 
the internal friction during the elongation ; and, indeed, 
as we have seen, Mr. Kirkaldy found that, even under a 
gradually applied breaking load, a bar gives a slightly 
lower breaking strength when frozen than when at average 
temperature. We know too little as yet of the molecular 
structure of iron to be able to give an explanation of the 
effect of cold on the internal structure of iron. If it could 
be proved that the crystals expand to different degrees in 
their different axes, this might be accepted as an explana- 
tion; but, in the meantime, we must content ourselves 
with accepting the fact that iron is affected by frost as 
proved by general experience. As Dr. Percy observes, in 
his late work on iron and steel, many more experiments are 
needed on the question, and he recommends that these 
should be undertaken by the Institution of Civil Engineers. 
As it is, general experience would almost seem to point to 
a necessity for diminishing the speed of the trains during 
very cold weather. 


THE HOLLOW SPHERE. 

THE properties of the hollow sphere have not, until 
very recently, received any considerable amount of atten- 
tion in connection with boiler engineering, and so little, 
indeed, are they yet understood that one of the most 
eminent men in our profession lately asked, when he was 
shown a boiler formed entirely of allow spheres, “ Why are 
not these made as cylinders?” ‘The strength of a hollow 
sphere to resist internal pressure is exactly twice that of 
a hollow cylinder of the same diameter, material, and 
t hickness; and it can be shown that even a cast iron 
sphere, 7ft. in diameter, and ,’,ths inch thick, is as strong 
as the shell of a Cornish boiler of the same dimensions. 
The plane in which rupture, if it happen at all, will take 
place in a hollow sphere, is the largest plane that can be 
drawn through it, and the metal, resisting the strain 
tending to cause rupture, is the whole section of meial 
bounding that plane. Thus, in a hollow metal sphere 2ft. 
in diameter, the plane upon which an internal pressure of 
steam, for example, is exerted, is 3! square feet in extent, 
while the section of the metal resisting the strain will be 
the circumference of the sphere multiplied by the thick- 
ness of the metal, or, say, with a 2ft. sphere and a 4in, 
plate, about 38 square inches. In a hollow cylinder, the 
area upon which the greatest pressure tending to cause 
rupture will be exerted, is that represented by the product 
of the length into the diameter of the cylinder. And the 
metal which would be torn across in a complete separation 
of the cylinder into two halves would be that bounding the 
sides and ends of the plane just defined. But the ends of 
the cylinder oppose no resistance to a pressure about to 
rupture it at the middle of its length, at least where this 
length is equal to the diameter of the cylinder. And as, 
in the case of boilers, a rupture may lead to, and is com- 
monly equivalent to, an explosion, we must dismiss from 
our consideration of the strength of the cylinder the resist- 
ance of the metal forming the heads or ends. Taking the 
metal in the sides only of the hollow cylinder we shall 
find that, with a diameter of 2ft. and a thickness of metal 
of 4in., as in the case of the hollow sphere already con- 
sidered, an internal plane of 3! square feet will oceupy but 
about 19in. of the length of the cylinder, and the metal 
bounding the sides of that plane will have a section of but 
19 square inches, instead of 38 as in the case of the hollow 
sphere. And as long as the diameter and thickness of the 
hollow sphere and the hollow cylinder are the same, it will 
be found that but one-half as much metal is opposed to the 
pressure exerted upon a given area in the latter as in the 
former ; the cylinder, therefore, being but half as strong 
as the sphere. 

The fact that a 7ft. cast iron sphere, tin. thick, may be 
as strong as a rivetted wrought iron cylinder of the same 
dimensions may be easily explained, it being understood 
that, in this case, only the strength to resist internal fluid, 
or steam pressure is considered. The average tensile 
strength of wrought iron may be taken as 22 tons per 
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square inch, and that of cast iron as a little more than|and the same thing to say that a given form 


6 tons. But in punching and single rivetting boiler work 
nearly one-half, or, to take the results of Mr.{Fairbairn’s 
experiments, 44 per cent. of the strength of the metal is 
destroyed, by the loss of iron punched out, and the slight 
injury done to the iron remaining between the rivet holes, 


injury which Mr. Fairbairn’s experiments have proved to | 


be committed. Thus iron of a strength of 22 tons is really 
weakened to less than 121 tons in a single-rivetted boiler, 
for this is the ultimate strength along the joints ; and the 
excess of strength elsewhere is of no service, unless to give 
stiffness, and to resist corrosion. Having thus brought 
the strength of the wrought iron down to 12} tons per 
square inch, the cast iron, of 61 tons, having no rivetted 
seams, will, in the form of the hollow sphere, have exactly 
the same strength to resist bursting as the wrought iron 
cylinder. Not that any one would propose to employ a 
cast iron sphere of such dimensions as a high-pressure 
boiler, but it is as well, nevertheless, to know its real 
powers of resistance, and the comparison will at least show 
that small cast iron spheres are practically unburstable. 
The great strength of the hollow sphere is cbtained 
without any sacrifice of weight; or, in the case of boilers, 
of external surface. A row of spheres, say Ift. in dia- 
meter and ten in number, will, if close together, present 
the same surface as a cylinder Ift. in diameter and 10ft. 
long, leaving out of consideration only the two ends of the 
cylinder, which are gencrally useless as heating surface. 
And so of any space, it can be filled with spheres in 
straight rows, which shall present the same surface as 
cylinders of the same diameter and length. If the spheres 
are placed as in a pile of cannon balls, the total surface to 
be arranged within a given space is, of course, much 
inereased. And with the same thickness of metal in each 
case the weight is exactly asthe surface presented. In the 
case of a boiler a close row of spheres of a given diameter 
will contain but two-thirds the quantity of water which 
would be contained by a cylinder of the same length and 
diameter. ‘This, perhaps, is rather an advantage than other- 
wise, as, with the exception of multitubular boilers, most 
land boilers contain far more water than is desirable, except 
for the purpose of keeping the heating surfaces covered. 
The advantages of the hollow sphere are best secured in 
‘ast metal, which, it is needless to say, can be readily and 
cheaply moulded into almost any form whatever. But for 


the practical difficulties in the way of working plate metal | 


into the spherical form, that would be the best for all boilers. 
Where, then, cast iron is adopted, as in the case of the 
boilers for working the machinery of the Dublin Exhibi- 
tion, the cylindrical form is objectionable, because, not only 
is one-half of the strength of the material thrown away, 
so to speak, but no arrangement of small cylindrical water 
spaces has yet been known to givea complete circulation in 
a boiler. Besides, while it is known that boiler scale, 
lodged upon the internal surfaces of cast iron boiler 
spheres, is periodically loosened and thrown off by a natural 
process, it is also known from the experience with the 
early forms of cast iron boilers, and from the water tubes 
of the “ economisers ” in use in Lancashire, that it adheres 
firmly to the interiors of cast iron cylinders, defying re- 
moval, except by mechanical means. Cast iron cylinders, 
too, cannot be cast without some danger of the core floating 
in the mould so as to cause an unequal thickness of metal 
on opposite sides, and if either head be cast in, there is a 
strain left in the casting, on its cooling in the foundry. 
Nor can any arrangement of cast iron cylinders be con- 
trived in which the expansion and contraction due to 
irregularities of temperature can expend itself freely. 
These considerations are of great practical consequence, 
and while so decided a tendency is being manifested to 
return to cast iron as a material for the construction of 
steam boilers, the many advantages of the hollow sphere 
should be fully considered and turned to account. Its 
self-scaling property, when used in a boiler fed with hard 
water, is one of the most remarkable discoveries in boiler 
enginecring, and as this property is not known to be pos- 
sessed by any other form, it seems sufficient, if there were no 
other advantages, to decide the question of cast iron spheres 
v. cast iron cylinders for steam boilers. 


THE ECONOMIC VALUE OF MIXING DIFFERENT KINDS 
OF COAL. 

Ir may be taken as pretty certain that the next great 
naval war will bring, for one indirect result, a great accession 
to our means of economising fuel in steam boilers. In spite 
of Sir W. Armstrong’s warnings, we do not much care, in 
these piping times of peace, about the amount of fuel we 
waste in our steam furnaces, But the case will be far 
different with our war steamers when engaged in actual 
operations, and they might just as well be without powder 
in their magazines as without coal in their bunkers. Every 
means will then be tried to diminish the consumption of 
fuel, and we shall then see in use a number of expedients 
of all kinds, beginning at the furnace, and ending: with the 
condensed water that has passed in the form of steam 
through the engine. ‘The most natural and obvious begin- 


ning is to attempt to economise by improving the fuel. It 


is often forgotten in speaking of coal what an almost 
innumerable variety of fossil fuel is burnt under the 
generic name of coal. The principal ingredients of dif- 
ferent coals—fixed carbon appearing in the form of cake, 
when the volatile hydrocarbons, such as olefiant gas, tar, 
naphtha, Xc.,are driven off, and leaving different ingredients 
behind in the form of ash when both the free carbon and 


the hydrocarbon have been consumed—vary to a great | 


extent. The relative amount of fixed carbon in different 
coals varies from 30 to about 90 per cent. ; the different 
hydrocarbons from 5 to 58; and the proportion of water 
from a very small amount to 27 per cent.; while the 
proportion of ash is, in some specimens, only about 2 per 


cent., and in others as much as 26 per cent. Remembering | 


what an essentially complicated phenomenon combustion js, 
we should not be far wrong in expecting that each different 
gradation in the kind of coal would require a different 
kind of apparatus for evolving its maximum thermal 
effect. Different treatment of one and the same coal 
It is one 


must produce different values of useful heat. 








| of furnace—the term being used in its widest sense— 
| requires one certain kind of coal, stoked in a certain 
way. In the endlessly varying kinds of coal, in the 
multitudinous forms of existing coal-burning apparatus, 
and in the varying methods of burning coal—dependent 
on the skill and will of the stoker—do we see the reasons 
for the many anomalous statements and existing beliefs as 
to the qualities of different kinds of coal, as to the values 
of different forms of furnaces, and of different methods of 
stoking. A goodly proportion of the thousand and one 


way under certain conditions, and more especially when in 
action under the fond parental eye of the inventor. Bat 
cast forth into the world, and tested under different cir- 
cumstances, the results are far different. 

The most practical question in the very wide inquiry as 
to economy of fuel is:—Given a certain form of furnace, 
what is the most suitable fuel? Or could not the best 
fuel, for a given purpose, be obtained from a combination 
of different coals? Now a combination of different kinds 
of coal has long been used with good effect for domestic 
purposes. Mr. Wicksteed’s experiments, made many years 
ago, gave 8-0451b, of water evaporated per lb. of average 
Welsh coal ;'8°524 lb. for the best small Newcastle coal, and 
7°865 lb. for Welsh and Newcastle mixed half and half. 


patents that have been taken out for economising fuel are | 
mere one-sided expedients, often good enough in their | 


It seems a wonder that more attention has not been given | 


'to these experiments of Mr. Wicksteed. There has 
| been a long and very warm contestation between the rival 
North-country and South Wales Coal Associations, as to 
the relative values, for steaming purposes,of North-country 
and Welsh coal. No small stake is involved in the contest, 
as the fat Government contracts for provisioning the British 
Navy are the great prize. Some years ago, the Govern- 
ment caused an investigation of the matter to be made by De 
la Beche and Playfair, and the result was a lengthy Blue 
Book, the conclusions contained in which, however, have 
been much disputed. There can be no doubt that Welsh 
coal does possess higher evaporative power than Newcastle 
coal, but from the results of some experiments instituted 
by the Admiralty,and recently published in a Blue Book on 
the motion, made during last session, by Mr. Lindsay, M.P., 
it appears that very great practica: advantages are obtained 
by using a combination of Welsh and Newcastle coals for 
marine purposes. 

The practical problem set by the Admiralty consisted in 
ascertaining whether North-country coal, in combination 
with Welsh coal, might not be used with advantage in 
firing marine boilers. ‘The three proportions tried were :— 
One-third North-country to two-thirds Welsh; one-half 
North-country to one-half Welsh; and two-thirds North- 
country to one-third Welsh. The engineer in charge of 
H.M.S. Supply, Woolwich, reports that he found the best 
proportion to be one-third North-country to two-thirds 


open, the fire required less pricking, while the total con- 
sumption was the same as when Welsh coal alone was used. 
A similar result was obtained on H.M.S. Wye, at Ascen- 
sion. ‘I'wo-thirds Welsh to one-third North-country were 
found to burn less than either of the other proportions for 
the same amount of work—* producing considerably less 
smoke, ashes, and soot, with an increase in the percentage 
of clinker.” Similar experiments on H.M.S. Fearless, 
Sheerness, produced the same result, and the trials appear 
to have been conducted with much greater facilities for 
accuracy than on the two previous ships. The two different 
coals were also tested separately “in order to ascertain 
their respective merits,” and the Welsh coal (Russell’s 
Block Vein) required 5:4 lb. per indicated horse-power per 
hour, North-country (Duddle’s West Hartley) required 
7-6 lb, per indicated horse-power per hour. Combined 
together, in equal proportions, 5°9 1b. were consumed, but 
only 5°6 lb. per indicated horse-power were burnt 
when two-thirds of Welsh and one-third of West 
Hartley were employed. On the other hand, similar 
trials, conducted at Portsmouth, on H.M.S. Lucifer, would 
appear to give better results with Aberdare Welsh coal 
alone (Trial No, 4) than with thin Ferndale Welsh alone, 
or half Ferndale Welsh and half Londonderry Hartley, or 
with one-third Ferndale and two-thirds Hartley. 

The most complete trials, however, were made at the 
Steam Factory, Keyham, Devonport, by the chief engineer 
there. In the first place, five experiments were made on 
board the} Confiance steam-tug, 5 tons of coal being 
burnt in each experiment. The exact rate of evaporation 
could not be ascertained, as the boiler was not provided 
with an apparatus for measuring the water, but the table 
shows that the mean pressure on the piston, the mean 
number of revolutions of the engines per minute, the 
indicated horse-power and the speed of ship, are pretty 
equal, so that the duration of the experiments and the 
total number of revolutions can be taken as the measure of 
the relative value of the fuels. Welsh Resolven thus gave 
a duration of 5 hours 6 min., and Hartley Main of 4 hours. 
When combinedin equal proportions, the two coals together 
| lasted 4 hours 48min. Fifteen experiments were next made 
| in the coal-testing boiler of Keyham Factory. This boiler 
| is an ordinary marine boiler, but fitted with an apparatus 

for measuring the water fed in, and evaporating directly into 
| the air. Four different kinds of Welsh coal evaporated, 
| 
| 





on an average, 9°34 1b. of water per 11b. of coal; Hartley 
Main evaporated 8°26 lb. ; equal proportions of Welsh and 
North-country coal evaporated 8‘79 1b., while the highest 
result through mixing was obtained from two-thirds of 
Welsh to one of North-country, as the mixture evaporated 
| 9:07 Ib. of water per 1 1b. of coal. But while these experi- 
ments were going on, the Association of the South Wales 
Coalowners objected to the description of coal being tried, 
and obtained Jeave from the Admiralty to send a cargo 
composed of a combination, in equal quantities, of Powell’s 
Dufiryn, Nixon’s Navigation, and Davis’s upper 4ft. 
| Merthyr. The North-country Coal Association, seeing 
this, also asked and obtained permission to send a chosen 
cargo—Davidson’s Hartley. ‘The Government contractor 
for North-country coal also sent some Harding’s Hartley ; 
and the Welsh coals, together with these North-country 


Welsh, as the North-country coal kept the Welsh more | 1 § La L 
| average smoke equivalent of 12; while the evaporative 


coals, were next submitted to a further series of twenty- 
eight experiments. Single samples were taken for each 
description and combination, and were burnt in the coal- 
testing boiler in average quantities of about 12 cwt. Some 
of the experiments were made with the furnaces fitted with 
common doors, and others with furnaces fitted with per- 
forated doors. In the first case the experiments were made 


| with tin. spaces between the bars, and in the second with 


gin., 3in., and Zin, spaces. The representatives of the 
North-country Association also requested that trials should 
be made on a smaller area of grate—the original area being 
14ft., which was then reduced to 101ft. ” 

‘The first fifteen experiments, made on the steam tug 
Contiance, showed that equal quantities combined of Welsh 
and North-country coals could be burnt with perforated 
doors almost without smoke, and with an evaporative 
power nearly equal to that of ordinary Welsh coal. The 
experiments in the Keyham coal-testing boiler with 
the very superior Welsh coals furnished by the two 
Associations and by the Store-keeper General, gave as the 
average evaporative power of Welsh coal, 9°90 lb. of water 
per 1 Ib. of coal, and 165-34 Ib. per hour per foot of fire- 
grate ; for North-country coal, 8°41 1b. of water per 1 1b. of 
coal, and 153°871b. per hour per foot of fire-grate; and 
for the combination of the two descriptions in equal pro- 
portions, 9-42 1b. of water per 1 1b. of coal, and 153-16 Ib. per 
hour per foot of fire-grate. ‘These results were produced 
with common doors, and when perforated doors were used 
the evaporative powers of the Welsh coals were slightly 
diminished, while those of the North-country coals alone, 
and those of the combination of both in equal proportions, 
were slightly increased. After the furnaces were shortened 
the evaporative powers of the Welsh coals rose to 10+. 1b. 
of water per 1 Ib. of coal, and 229-60 Ib. per hour per foot of 
fire-grate. The experiments with the short fire-grate also 
show that it is possible to burn Welsh coal dust (which is 
now often thrown away) when it is mixed with North- 
country coal, 

Doing away withsmoke as much as possible on board a 
war steamer, is not merely economically, but is also 
strategically, important, as the smoke from the funnel 
would serve as a mark to the enemy’s guns, or asan index 
to the enemy’s signalmen. ‘The amount of the smoke 


| formed was determined at Keyham Factory by setting down 


a certain number of marks for certain degrees of density 
and colours. ‘Thus, very light smoke had one mark, light 
smoke two marks, light brown, brown, black, very black 
smoke, three, four, five, and six marks respectively; and 
these marks were recorded for every minute the smoke 
was seen aiter stoking when the smoke lasted more than 
one minute. Briefly stated, the whole experiments show 
that the economic value fer Welsh coal obtained from store 
was 9°34 lb., with an average equivalent of smoke of 90; 
for best coal received from South Wales Association, 


| 9-90 1b., with an average smoke equivalent of 30; for the 





same.coal, when burnt on the short furnace, 10°15 Ib., with 


value of the North-country coal obtained from store was 
8°26 Ib., with an average smoke equivalent of not less than 
278; and with the coal received from the North-country 
Association, it was 8-41 1b., with a smoke equivalent of 
292. 2. The economic value of the coal received from the 
South Wales Coal Association was 9°73 lb., with an average 
smoke equivalent of 1! ; ‘and with the same coal burnt in 
the short furnaces, 10-44 lb., with an average equivalent 
for smoke of 13: while it was for the North-country 
coal from the North-country Coal Association, 8°61 1b., 
with the average equivalent for smoke of 34; and for the 
same coal when burnt in the short furnaces, 10°23 lb., with 
the average equivalent for smoke of 25. 3. When common 
doors were used, the combinations in equal quantities of 
Welsh and North-country coal from store evaporated 
8-79 |b., with an average equivalent for smoke of 47; for 
the half-and-half combination of the coals received from the 
two Associations it was 9°421b., with the equivalent of 
smoke of 23; and for the half-and-half combination of the 
Welsh smail and the ordinary North-country coal burnt in 
the short furnaces it was 9°91 lb. and 9°541b. 4. When 
perforated doors were used, the combination of the Welsh 
and North-country coalsin equal proportions gave 9.45 lb., 
with an average smoke equivalent of 143. 

The important deductions from these experiments are, 
that a mixture of Welsh and North-country coals burns in 
the furnaces of a marine boiler with an economy almost 
equal to Welsh alone, while the combination also gets up 
steam at a quicker rate, and witha lower average of smoke. 
The combination renders practicable a consumption of 
small Welsh coal, while less smoke is produced, and the 
steam boiler is rendered more powerful through its in- 
creased powers of evaporation. Mr. Miller remarks that 
“ there would be no difficulty in coaling a ship with the two 
descriptions of coal, as the bunkers on one side of her 
might be filled with North-country coal, and those on the 
other with Welsh coal.” Half the number of coal sacks in 
the store coal hulks might contain one kind of coal, and the 
other half the other kind. ‘There can be little doubt that 
the example of the naval administration might be followed 
with advantage in many parts of the country, and that a 
superior fuel could oftener be obtained by a judicious mix- 
ture of inferior qualities. 

Comretition.—Jiouse or Correction, Comp Bata Fieivs.—Tho 
visiting justices of the county of Middlesex have awarded the 
premium of £25 to Mr. Thomas F. Fillary, jun., of London, for the 
most approved design for their new set of treadwheels, for working 
160 men at one time. 

Gun Corroy.—trials are still going on with gun cotton, and if its 
deterioration can be prevented there can be little doubt that it will 
prove a most valuable addition to, if not a substitute for, gunpowder. 
We have already recorded its power in the destruction of an Arm- 
strong 110-pounder, when used in a shell, and we may hence judge 
that the armour plates, which are little affected by the explosion of 
powder shells, will be cut in two by shells filled with gun cotton. It 
is true that gunpowder deteriorates both from damp and motion, but 
not in so great a degree from exposure to the atmosphere as gun 
cotton. On the other hand gun cotton may be carried wet in tanks 
in perfect security,-and possesses, both in power and extreme 
lightness and cost, and in not fouling the guns, very great advan- 
tages over gunpowder.—Army and Navy Gazette. 
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REPORT OF THE COMMISSIONERS OF PATENTS 
FOR 1863. 


Ir appears from this document that the number of applications for 
provisional protection recorded within the year 1863 was 3,309; the 
number of patents passed thereon was 2,094; the number of specifi- 
cations filed in pursuance thereof was 2,068; the number of applica- 
tions lapsed or forfeited, the applicants having neglected to proceed 
for their patents within the six months of provisional protection, 
was 1,215. 

The Act 16 Vict., c. 5, enacts that all letters patent for inventions, 
to be granted under the provisions of the Patent Law Amendment 
Act, 1852, shall be made subject to the condition that the same shall 
be void at the expiration of three years and seven years respectively 
from the date thereof, unless there be paid, before the expiration of 
the said three years and seven years respectively, the stamp duties 
in the schedule thereunto annexed, viz., £50 at the expiration of the 
third year, and £100 at the expiration of the seventh year. The 
patent is granted for fourteen years. 

Four thousand patents bear date between the 1st October, 1852, 
and the 17th June, 1854 (being the first 4,000 passed under the pro- 
visions of the Patent Law Amendment Act, 1852). The additional 
progressive stamp duty of £50 was paid, at the end of the third 
year, on 1,186 of that number, and 2,814 became void. The 
additional progressive stamp duty of £100 was paid, at the end of 
the seventh year, on 690 of the 1,183 patents remaining in force at 
the end of the third year, and 796 became void. Consequently, 
nearly 70 per cent. of the 4,000 patents became void at the end ot 
the third year, and nearly 90 per cent. became void at the end of 
the seventh year. The proportionate number of patents becoming 
void, by reason of non-payment, continues nearly the same to the 
present time. 
All the provisional, compleie, and final specifications, filed 

the office upon the patents granted under the Act 
since 1852, have been printed and published in continua- 
tion, with lithographic outline copies of the drawings ac- 
companying the same, according to the provisions of the 
Act 16 and 17 Vict., c. 115. The provisional specifications filed in 
the office and lapsed and forfeited, have also been printed and 
published in continuation. Printed certified copies of the specifica- 
tions filed in the oflice, as also certified copies ot patents, ond of the 
liecord Book of Assignments of Patents and Licenses, with copies 
of such assignments and licenses, have been sent, in continuation, 
to the Office of the Director of Chancery in Edinburgh, aud the 
Enrolment Office of the Court of Chancery in Dublin, pursuant to 
the Act of 1852 and the Act of 16 and 17 Vict., c. 115. 

The work of printing the specifications of patents under the old 
law, 13,561 in number, and dating from 1711 to 1852, was completed 
in 1858, and copies thereof are sold in the oflice at the cost of 
printing and paper. Abstracts or abridgments of specifications, in 
classes, and chronologically arranged, of all specifications of patents, 
from the earliest enrolled to the presevt time, are in course of 
preparation and publication. 

‘Lhe classes already published and on sale at the office, :t prices 
covering the cost of printing and paper, are:—1. Drain tiles and 
pipes; 2. Sewing and embroidery ; 3. Manure; 4. Preservation of 
food; 5. Marine propulsion; 6. Manafacture of iron and steel; 
7. Aids to locomotion; 8. Steam culture; 9. Watches, clocks, and 
other timekeepers; 10. Fire-arms and other weapons, amn:unition, 
and -accoutrements; 11. Paper (Part I. Manufacture -of paper, 
pasteboard, and papier maché; 12. Paper (Part II. Cutting, fold- 
ing, and ornamenting, including envelopes, cards, paper-hangings, 
&e.); 13. Typographic, lithographic, and plate printing; 14. Bleach- 
ing, dyeing, and printing fabrics and yarns; 15. Electricity and 
magnetism, their generation and applications; 16. Manufacture and 
applications of india-rubber, gutta-percha, Xc., including air, fire, 
and waterproofing; 17. Production and application of gas; 
18. Metals and alloys; 19. Photography; 20. Weaving; 21. Ship- 
building, repairing, sheathing, launching, &c.; 22. Bricks and tiles ; 
23. Plating or coating metals with metals; 24. Pottery; and, 
25. Medicine, surgery, and dentistry. 

The following are in course of prepar:tion :—Preparation and 
combustion of fuel; Steam engines; Spiuning; Railway signals 
and communicating apparatus; Music and musical instruments; 
Railways; Hydraulics; Oils, animal, vegetable, and mineral; 
Lace; Ventilation; Agricultural implements. 

SCHEDULE, 
ved under the Act to substitute Stamp 
Duties ior Fees (16 Vict., c. 5), for the year, 
3,309 petitions for grant of letters patent, at 25each 4... 
2,301 notices of intention to proceed with application, at £5 
each 


in 





An Account of Stamp Duties rex 








£16,545 0 0 

















L Ye 2. ee he oo eo of 11,555 0 0 
£0 notices of the objection to the grant of letters patent, at 

cil A ee eae eae eee 60 0 0 
6 notices of objection to the sealing of Letters Patent at £2 

@MCN «2 ws ce se os ee 08 6 ee ° 12 00 
2,095 warrants for patents, at eo ee ee ee oe 10475 0 0 
2,094 patents sealed, at £5 e eo ce 60 ee 10,470 0 0 
2,011 tinal specifications filed, eo ee te oe oe 1,055 0 O 
57 complete specifications filed, st £5each.. .. 2. ee oe 285 0 0 
526 entries of assignments of patents and licences, at 5s. 

each ee ee ee ee 131 10 0 
780 searches and inspectivus at 1s. each ce te 80 2) 0 0 
12,166 folios of office copies of documents, at 21. per folio “7 4 4 
585 patents upon which the progressive stamp duty of £5u 

BOP DONNOUN os os. no se a0 ee ee sb, 60 «e.co E000 © © 
212 patents upon which the progressive stamp duty of £100 

has been paid oe +s 06 66 es co co cc cs coo 21,900 0 8 
8 duplicate patents issued in lieu of original patents lost or 

Gemrayed, SS.eaGh.. ae cc 06 4s se te. 0s 06 os 00 0 
8 petitions on application for disclaimers, L5each.. .. .. 40 0 0 
7 caveats against disclaimers, at £2°each .. we we we ee ! 00 
7 new Patents granted upon her Majesty's Order in Council 

under the 40th section of the Act (1852), being a prolonga- 

tion of a patent granted previous to the Act, at .. ee ee 37 0 «0 





. £110,313 14 4 
Balance Sheet of Income and Expenditure for the Year 1863. 
RECEIPTS. 
Stamp duties in lieu of fees .. 


«» £110,515 14 4 
By stamp duties on the *. 


le of prints of Specification » 1885 4 6 


£112,198 18 10 
PAYMENTS ~~ 


Fees to the law officers Gi England .. 1. us oe ee oe 











0 
Their clerks <o. 00 6 @ <> 29 50 06 668 we © 0 
Salaries of the oflicers and clerks in the Patent Office.. .. 0 
Compensations .. ce ee oc «2 ce cc os 08 cf ve 1454 V0 0 
Current and incidental expenses in the Patent Office ..  .. O77 2 1 
Cost of stationery supplied by her Majesty's Stationery Office, 

books for the tree library, and binding, &... ..  .. S66 5 7 
Rent of offices, rates, and taxes .. .. «2 +s ee es oe O17 0 0 
Messrs. Eyre and Spottiswoode for printing Specifications of 

Patents, Indexes, &c., and lithographer’s bills for draw- 

ings accompanyiug Specifications .. .. .. 2 «ee «. 15,675 5 2 
Cost of paper supplied to the printer and lithographer by 

her Majesty’s Stationery Office.. .. .. «6 °° «2 «o- 2,504 3 0 
Cost of coals and other fuel supplied to the Patent Office by 

her Majesty’s Office of Works, and furniture and repairs 6499 9 9 
Expenses imeurred in respect of the Museum at South 

Kensington.. .. eo es C7815 6G 


Salaries of officers and clerks for ditto .. .. «+ 
* Revenue Stamp duty account as below .. 
Surplus Income tor the year 1863 





£112,193 18 10 


Rauway Progress iy Avusrrauia.—In October next, if no 
unforseen impediment occur, we are promised the opening of the 
completed railway line from Melbourne to Echuca. One hundred 
and seventy miles, or thereabouts, of the iron road—a less distance 
than is traversed on the English broad gauge between luncheon 
and dinner—will unite the amplest haven and greatest commercial 
emporium of the southern seas with the chief river artery of the 
island continent. Henceforward the capital and the wilderness are 
to shake hands, 








' 
j 


MEASUREMENT OF GAS. 


In the mechanical section,* Mr. Glover read a paper on the 
“ Measurementof Gas.” The following isan abstract :—When about 
fifty years ago coal-gas was introduced, the want of a measure for 
its sale was at once felt. This was clearly indispensable in the event 
of its becoming a staple article of merchandise. To meet this want, 
Mr. Samuel Clegg invented the instrument which, from the 
circumstance of its measuring part being a drum revolving in 
water, has been denominated the wet gas meter. Ingenious in 
principle, it has been found to have defects in practice. Its chief 
defect arises from the evaporation of the water, causing constant 
variation in the measuring capacity of the meter. This variation 
is acknowledged, even at the present day, to reach as high as from 
20 to 30 per cent. There has been no lack of effort to remove this 
defect. Ingenuity, labour, and vast sums of money have been 
lavished upon it. Even could the level of the water be preserved 
at the same plane, the inclination of the meter would cause it to 
vary in measurement. And were the instrument so made that the 
sides of its measuring chambers should be at right angles to the 
plane of the water contained in it, this condition could only be pre- 
served by making the bottom of the meter as perfect a plane as the 
water, and parallel with ig, and the floor or shelf on which it is placed 
would require to be equally so,and to be maintainedso. The mea- 
surement also varies according to the amount of pressure of the gas 
as it enters the meter, this pressure varying from ,‘,ths of an 
inch water pressure to six times that amount, according to circum- 


stances. ‘These causes of variation are constantly at work, and 
impart the instability of the water to the measure itself. It 
is attempted to retard the evaporation of the water by 


placing the meter in a cool situation ; the consequence is, that some 
of the constituents of the gas are condensed, the water gets thick and 
tarry, the inner surface of the measuring chambers is coated with 
viscid substances, layer upon layer is deposited, and the size of the 
chambers diminished. Wherever the meter is placed the variation 
is only a question of degree. Should its situation be warm, the 
evaporation goes on rapidly. ‘To preserve an uniform measurement, 
Mr. Clegg, shortly before his death, invented a method of floating 
the drum. ‘The simplicity and theoretical beauty of this invention 
are apparent; and could the revolving drum be kept perfectly 
balanced and free from deposit, the water from impurity, the pres- 
sure of the gas from variation, it might be hoped that one serious 
practical objection to the wet meter had been removed. Sudden and 
unexpected extinction of the lights occur from the float falling in 
wet meters when there is too little water; and when there is too much 
from the water passing over the lip of the spout and excluding the 
gas. From this cause lamentable disasters have occurred in public 
assemblies, as in churches and theatres. And surely it is a most unjus- 
tifiable addition to the dangers of railway travelling, to expose the 
signal light to such contingencies, The interest alike of the public 
and the gas companies required that the evil should be no longer 
evaded, but fairly met. The prevailing dissatisfaction, and the 
antagonism prejudicial to both which it necessarily created, at length 
drew the attention of the Legislature to the subject. The mere fact 
that gas is not a liquid or solid, but an aériform body, does not make 
it less desirable that a purchaser should obtain the quantity he pays 
for, or that the seller should be paid for the quantity he delivers. 
If security be given for the just measurement of gallons of oil and 
pounds of candles it is equally required for cubic feet of gas. The 
Astronomer Royal’s familiarity with the subject of the standard 
weights and measures, especially qualifying him for such aduty, and 
his services to the Exchequer in connection with this subject having 
been acknowledged as of high value, their lordships applied to him 
to assist in providing the instruments and apparatus required by the 
Act. Acting under the authority of the Lords Commissioners and 
with the assistance of Professor Miller of Cambridge, the Astro- 
nomer Koyal provided a bottle for measuring the cubic foot defined 
in Section 2. ‘The idea of a legal standard of measure necessarily 
involves the highest attainable accuracy. Nothing short of this will 
satisfy either the Legislature or the public. Any amount of error 
which can be averted is a self-intlicting evil. The subject of 
weights and measures, even for solids and liquids, is confesselly 
one of great practical difficulty. The records of the Royal Society 
abundantly testify how much time, labour, aud thought have been 
given to the solution of those apparently simple questions—What is 
a pound weight? what is a yard? But in constructing a legal 
standard measure for gas, the difficulties are necessarily much more 
complicated. An aériform body has to be measured; invisible, 
highly elastic, varying in volume with every barometric change, 
very complex in its constitution, affected by every change of tem- 
perature, liable to condensation, and to be absorbed by water, of 
which it is also an absorbent. In constructing a standard measure, 
these various properties required to be taken into account, and the 
following conditions were considered essential :—That the metal for 
making the bell should be such as would resist the chemical action 
of the constituents of coal gas and water, that this anti-corrosive 
substance should readily part with water, and be sufficiently hard to 
resist change of form, the application of any ordinary forces ; 
that the bell should be a truly cylindrical vessel, having a correct 
seal engraved upon it, at once legible and durable, to indicate its 
capacity in cubic feet, and the decimal part of each foot; and that 
by strict attention to the mechanical adaptation of all the 
parts of the instrument, and the selection of materials and 
torms best adapted to their purpose, it should, as a whole, 
work easily, steadily, aud correctly. The graduation of the 
holders involves nice scientific considerations, and a series of 
experiments requiring great delicacy and care. Although the cubic 
foot bottle was accurately adjusted for containing the legal standard 
or unit of measure, yet there was no method known by which it 
could be used directly in the graduation of gas holders, or the 
division into multiples and decimals of a cubic foot. ‘The instru- 
ment called a trausferer was resorted to, consisting of an upper 
chamber containing ,exactly the volume of one cubic foot, 
and adapted with proper arrangements of cocks and pipes, by 
repeated discharges of the water, filling the upper chamber, into the 
lower chamber, to discharge in succession any number of volumes 
of air, each of one cubic foot, into any vessel properly prepared for 
their reception. With this instrument trial upon trial was made, 
but with no satisfactory result. It was open to serious objections, 
The filling of the bottle produced agitation of the water, displacing 
air from the water, and entangling variable quantities of air in 
minute bubbles, many of which adhered to the imner surface of the 
bottle. Every means which suggested itself was tried to make it 
available, but these failing to give a uniform result, it was laid aside. 
Analogous methods of transferring the exact cubic foot of air to the 
gas holders were resorted to, by which some of the objections to the 
transferer were obviated, and a closer approximation made to 
uniformity of result. Still this uniformity was not such as to 
justify their adoption in the division of the scale. Eventually a 
plan was adopted which was found free from the same liability to 
error. Instead of using the cubic foot bottle indirectly through the 
intervention of a second vessel, as had hitherto been done, the 
second vessel was dispensed with, and the bottle was used directly. 
Close the opening caused by the withdrawal of the plug with glass; 
solder a piece of leaden tube to the end of the tap ; connect this tube 
with the gas-holder to be tested; place a cistern below the bottle, 
which has been secured in a fixed position ; raise the cistern steadily, 
without agitation of the water, through the entire length of the 
Lottle, until the water reaches the point where the plug of the tap, 
had it been retained, would have stopped it, the entire volume of 
air, viz., one cubic foot defiued by the contents of the bottle, will be 
found to have been transferred to the gas-holder, Tested by 
numerous experiments, the results of this method have been invari- 
ably satisfactory, and it has removed a difficulty long felt by meter 
makers in the graduation of their holders for testing meters. To re- 
duce to practice the idea of a machine for the accurate measurement 
and correct registration of gas, the experience of half a century has 
shown to be no easy problem. The construction of a good and 
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durable dry gas meter involves a multiplicity of mechanical and 
chemical considerations, to each of which its due weight must be 
assigned. A subtile, invisible, elastic, and complex fluid, susceptible 
of change in condition and volume from very slight variations of 
temperature and pressure, has to be accurately measured, and the 
result must be correctly recorded. The instrument is self-acting. 
It must do its work in a closed chamber, continuously or at intervals, 
and free from all interference. The parts of the instrument which 
come in contact with gas must be made of anti-corrosive material, 
and the material forms and combinations of its different parts must be 
so accurately adapted as to produce steadiness, uniformity, and cor- 
rectness in its movements. While gas, having become a staple com- 
modity, one of the necessaries of life, that it may have a real prac- 
tical value, the instrument for its measurement must be produ ata 
price which will place it within the reach of every class. Realising 
these essential conditions, and approaching as near as may be to the 
accuracy of the standards, the dry gas meter has taken the place to 
which it is entitled, as a valuable addition to many ingenious and 
useful contrivances of mechanical science. 


SUMMARY OF THE PROPERTIES OF CERTAIN 
STREAM-LINES. 

By W. J. Macquorn Ranking, C.E., LL.D., F.R.SS.L. & E.* 

‘Tne investigation, of which the present paper is a summary, con- 
sists of three parts. It is a sequel to one of which an abstract was 
read at the meeting of the British Association in 1863, and which 
has since been printed in full in the Philosophical Transactions.¢ It 
relates to the paths in which the particles of a liquid move past a 
solid body. In the previous paper (which was confined to motion in 
two dimensions) those paths were called * water-lines,” and were 
treated of with a view mainly to their use as figures for the 
horizonta!, or nearly horizontal, water-lines of ships. In the 
present paper they are called “stream-lines,” as being a more 
general term, and one less liable to be misunderstood when motion in 
th:ee dimensions is considered, 

The term “ Neoid” (vnoudns, ship-like) proposed in the previous 
paper asa general name for water-line curves in two dimensions, may 
be extended to all the stream-lines discussed in the present paper, for 
they are all applicable to certain lines on the surface of a ship. 





Part I.—On some Exponential Steam-Lines in two Dimensions. 

2. It is well kuown that amongst the functions which satisfy the 
conditions of liquid metion in two dimensions, are comprehended all 
those of the form 

y + &. e” cos az. 
Such functions as the above obviously represent curves consisting of 
an endless series of repetitions of the same figure; and many of 
those curves resemble the profiles of waves. 

3. The first part of the investigation consists of a discussion of 
the properties of the curves represented by the simplest of those 
exponential stream-line functions, viz. 

b=y—eYoosx% 2... (1.) 
By giving to 6 a set of values in arithmetical progression, this fune- 
tion is made to represent a set of stream lines, dividing an indetinitely 
extended plane layer of liquid into a series of curved streams of 
equal flow. Each of those stream-lines consists of an endless series 
of repetitions of the same figure, the length parallel to z of each 
repetition being 24; and each repetition consists of a pair pf sym- 
metrical halves. 

4, The graphic construction of those stream-lines is very easy, by 
the aid of a general method of constructing curves first used by 
Professor Clerk Maxwell, and applied by the present author to 
stream-lines in the previous investigation already referred to. 

Draw a series of straight lines parallel to x, and having for their 
equation, 


yom, 

—the values of m being in arithmetical progression, positive and 
negative, with a fraction for their common difference, which should 
be the smaller the more accurate the drawing is to be. Then 
draw a series of curves of hyperbolic-logarithmic cosines, having for 
their equation 

e~’ COS 4 = mn’, 

—the values of m’, positive and negative, forming an arithmetical 
progression, and having the same common difference with those 
of m. The curves with positive values of m’ lie between z = O and 
r= T; 


x : : 7 
~,; those with negative values between ¢ = >, and zx 


and the straight line parallel to y, at af is an asymptote to 


them all. One and the same mould serves to trace all those 
curves ; for they differ only in the maximum value of y, which is 
+hyp. log. m’. Then trace a series of curves diagonally through 
the intersections of the network already drawn, in such a manner as 
to make m—m'=6 for cach curve; these will be the required stream- 
lines. 


5. The ordinates for which « is an odd multiple of += are asymp- 


totes to all the stream lines at the negative side of the axis 
of x, and are also intersected by each stream-line at the point 
where y = b. 

6. Maximum values of y for all the stream-lines occur on the 
ordinates where x has the value O, or any even multiple of +#. 

7. Minimum values of +-y and —y occur on each ordinates where 
a is the odd multiple of +¢, but for those stream-lines only for 
which J>1. The stream-lines for which <1 do not intersct those 
ordinates. 

1. The stream-line for which ) = 1 consists of an endless series of 
equal and similar curves, each adjacent pair of which cut each other 
at right angles and the axis of « at angles of 45°, in the points where 
x is an odd multiple of +. 

9, Each stream-line for which &6<1 consists of an endless 
series of equal and similar detached curves, having maximum and 
minimum values of z given by the equation, 

Lab 


= =, } 


coc => 

10. Each stream line for which U>1 is made up as follows: —At 
the positive side of the axis of x, a continuous curve, presenting an 
endless series of equal and similar waves; at the negative side, an 
endless series of equal and similar detached curves. 

11. The wave-line curves thus formed, as they become more 
remote from the axis of x (that is, as ) increases), approximate more 
and more nearly to the trochoidal form, which is known to be that of 
free waves in deep water; and so rapid is that ——— that 
though for 6 = 1 the difference between the two kinds of wave-line 
is very great, it becomes almost undistinguishable forb= 1}. 

12. Quantities proportional to the component velocities of a particle 
and to the square of its resultant velocity, are derived from the 
stream-line function as follows :— 


db 
7] dy =1+e-%cos r=1- | iced b, Il 
db _ —Yy st . ". . ’ 
—— = —en~ sin z; 
dy 
u? + pt? = 1 + 2e~” cos w+ e- t » CM, 
=1-+ 2(y—b) + e-”. . ¢ , 


At the point where the curves b = 1 cross the axis of 2, both the 
component velocities are null. ‘The unit of velocity in each of those 
expressions is the velocity of a particle at an infinite distance in 
the positive direction from the axis of z, for which particle we have 
u=lvo=O. i 

13. "Suppose the plane of z and y to be vertical, and y to be positive 
downwards; let the absolute value of the unit of measure (that is, 
the radius of the circle whose circumference is a wave-length) be 





* Read at the British Anso< iation Meeting, Bath, September, 19th, 1864. 
+ An abstract of that previous investigation appeared in the “‘ Philoso- 
sophical Magazine " for October, 1863, 
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denoted by R; and let the heaviness (or weight of a unit of volume) 
of the liquid be W. Then the stream-lines for which 4 is not less 
than 1 may represent the profiles of a series of forced waves, capable 
of travelling with the absolute velocity 


PMU 6 +s 0 ce «6 os OD 


being the same with that of free waves of the same length ; and the 
absolute values of the velocities of any particle relatively to still 
water will be 
horizontal component, ¢ (w — 1) = ce-¥ cos x; 
Vertical component, cv = —ce-Y sin x ; ; 
resultant velocity, c,/ { (u—1)*+ v? | =ce-v, 

14. Those forced waves differ from free waves in the following 
respects. First, in free or trochoidal waves, each wave-surface is a 
surface of constant pressure, so that the upper surface of the liquid 
needs no pressure to be applied to it to compel the waves to travel; 
whereas in the waves now in question the pressure at each wave- 
surface is not constant, being expressed by the following formula : 


WRe-”» , 
ore (VL) 
of which the last term is variable; and the upper surface requires a 


pressure varying according to this law to be applied to it, in order to 
compel the waves to travel. 


(V.) 


p = constant + Wb — 


, << <a 





Secondly, free or trochoidal waves begin to break as they reach 
the cycloidal form, in which the surface near the crest is vertical, 
and the crest forms a cusp; whereas in the waves now in question 
the steepest possible form, which cannot be passed without breaking, 
is that of the stream 6 = 1, whose crest is formed by two surfaces 
meeting each other at right angles, and sloping in opposite directions 
at 45 deg. Thirdly, the particles of water in free waves revolve in 
circles, and do not permanently advance; whereas the orbit of each 
particle in the waves now in question is an endless coiled or looped 





curve, in which each revolution is accompanied by an advance. ‘The 
figure of that orbit is determined by the ratio which its radius of 
curvature bears to the unit of measure Rt, viz.— 


Vf w—1532+407) _ 
ae ws i+ yd: 

The waves whose motion is investigated by Professor Stokes in the 
Cambridge Transactions are of a character intermediate between 
trochoidal waves and those here considered. 

15. As waves are frequently observed whose figures present a 
general likeness to that now described, it is probable that a pressure 
approximating to the law expressed by equation (V1.) may be 
exerted upon them by the wind. 

16. It is evident that a pressure varying according to that law, or 
nearly so, will be exerted by the bottom of a ship upon the water, 
when the figures of the buttock-lines, or vertical longitudinal 
sections of her after-body, are exponential stream-lines, or trochoidal 
waves approximating to them, as in Mr. Scott Russell’s system of 
shipbuilding. 


e-yu 
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Parr 1].—On Lisscneoids in Three Dimensions. 





17. The second part of the investigation relates to the mathe- 
matical properties of stream-lines of smoothest gliding in three 
dimensions. ‘The properties of such lines in two dimensions were 
investigated, and the name “ Lissoneoids’’ proposed for them in the 
previous paper already referred to. Their essential mechanical 
properties are, to have fewer and less abrupt maxima and minima of 
the speed of gliding of the particles on them than on other stream- 
lines belonging to the same mathematical class, and to be the fullest 
lines of their class consistently with not raising more waves than are 
unavoidable, when they are employed as the lines of a ship. 

18. The mathematical condition which such a stream-line fulfils is, 
that at the midship section, or broadest part of the solid to which the 
line belongs, two points of maximum and one of minimum speed of 
gliding coalesce into one point. 

19. The investigation shows that the before-mentioned condition 
is expressed mathematically as follows, for any stream-line which at 
its greatest breadth is parallel to the axis of z. Let u be the longi- 
tudinal component, and v and w the transverse components of the 
speed of gliding of a particle along the stream-line; then at the point 
where that line crosses the midship section, supposing that we have 
v= 0, w = 0, the following equation must be fulfilled— 


au du? du? 
—- St oe 2 = |S  « « Gea 
¢ dct dy: d=" ( ) 


The corresponding equation in two dimeusions is formed by omitting 
du 

the term —. 
dz 


Pant IL-—-On some Stream-Lines of Revolution. 

20. The third part of the investigation relates to the stream-lines 
in which particles flow past certain totally immersed oval solids of 
revolution, bearing the same relation to a sphere that the oval neoids 
described in the previous paper bear to a circle. These lie upon a 
series of surfaces of revolution, and are the sections of those surfaces 
by planes passing through the axis. 

21. Let the axis of figure be that of z, and let there be two points 
in it, called foci, situated at the distances +-a and --a from the origin. 
The distance « may be called the eccentricity. Let the perpendicular 
distance of any particle from the axis be denoted by y; let fbea 
constant length, called the parameter; and let > be the radius of a. 
cylinder which is an asymptote to a given stream-line surface. Then | 
the equation of that surface is as follows: 
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Or, in another form, let § and @’ be the angles which two lines drawn 
from the given particle to the foci (+-@) and (—«) respectively make | 
with the axis of + «; then | 

b? = y* —f2 (cosf#—cosé). . . . . « (X.) 

22. For the primitive oval solid, =0; and by giving J? a series 
of values increasing in arithmetical progression, a series of stream- 
line surfaces are formed, of gradually increasing width, which divide 
the liquid mass into a series of concentric tubular streams of equal 
discharge. 

23. The graphic construction of the stream-lines is as follows. 
From each of the foci draw a set of diverging straight lines, making 
angles with the axis whose cosines are in arithmetical progression, 
the common difference being a sufficiently small fraction. Through 
the network formed by these lines trace diagonally a series of curves 
traversing the two foci. (The equation of each of those curves 
is cos 6’ —cos ¢ = m, and they are identical with the lines of torce of a 
magnet having its poles at the foci.) Multiply the parameter (/') by 
the square roots of the terms of the arithmetical progression, and 
draw a series of straight lines parallel to the axis and at the dis- 
tances from it so found; these will be the asymptotes expressed by 
the equationb =f Vm. Then through the network formed by 
those parallel straight lines and the before-mentioned series of curves 
trace diagonally a new series of curves, which will be the stream- 
lines required. 

24. The stream-lines thus drawn closely resemble those in two 
dimensions, but are somewhat fuller, For those at a distance from 
the axis, the difference of form is scarcely perceptible ; for those near 
the axis, and especially for the primitive oval, the greater fulness of 
form is conspicuous. 

25. The ratio of the component velocites of a particle on a stream- 
line surface of revolution to the velocity of a particle at an intinite 
distance from the disturbing solid are given by the expressions. 


| 
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26. By applying to those stream-lines of revolution the principles 
of the second part of the investigation, it is found that the radius (6) 
of the asymptotic cylinder of a lissoneoid surface of revolution bears 
the following relation to the greatest radius (yo) of the surface itself, | 





and to the eccentricity (a) of the set of surfaces to which it belongs: 


2 Pq? 
BF = yo? — 2 (a? + 0") ire - + + GIL) 
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In order that this equation may be real, “% must not be less than 
a 


Y 14\i 
v2: nor greater than 5) *. The corresponding parameter is 
found by the general forMula 
ft = WEB) Va + we? . (XML) 
2a 
9 


= 1°547; 


In the oval lissoneoid of revolution, 2? = 0, 
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September, 1864. 

Addendum to Part I, Article 14.—Sinee the preceding summary 
was written, the author has found that the property of beginning to 
break when the two slopes of the crest mett at right angles, being 
inclined in opposite directions at 45 deg., belongs to all possible waves 
in which “ molecular rotation ” is null; that is, in which 

du dv ( 
~~ = = & 
dy dx 
Glasgow, September 28, 1864. 
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Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
643. E. Rowine, Norwich, “ High pressure steam engines."—Dated 14th 
March, 1864. 

This invention consists, mainly, of a series of longitudinal tubes, under 
the closed ends of which is the fire place, whilst the opposite ends commu- 
nicate with a transverse tube of larger diameter from which the steam is 
taken. 

655. J. Empson ond H. Von Hartz, Hamburg, “ Rotary engines.” —Dated 
15th March, 1864. 

The cylinder of this improved rotary engine is made in two halves, each of 
which is turned inside to a template, so as to be exact counterparts of each 
other, and then the two halves are fixed together with accuracy. In theinterior 
of the cylinder there is a central plate or disc acting as an arm, and forming 
a central boss which is fitted conically into glands connected to both sides 
of the cylinder. The arm extends to the piston part of the cylinder, and works 
between two rings provided with springs. The piston is fixed to the arm and 
works in a circular space or bore at the outer circumference of the cylinder. 
The box of thearm has an oblong hole, into which is loosely fitted the main 
shaft of the engine, so that there shall be no friction on the arm and glands, 
In the bore of the cylinder in which the piston works close to the rings at 
the side of the arm. The slide is enclosed in a box or case having a stuffing 
box, and to the outer end of the slide rod is connected a roller which is 
placed in an elliptic or cam groove, cut or formed ina drum fixed to the 
inain shaft, so that as the drum revolves, the slide shall move out to allow 
the traverse of the piston, and then close up quickly. When there isa 
double engine having two cylinders, the grooved drum is placed between, 
and the grooves arranged accordingly. For regulating the supply and 
exhaust of the cylinder there is a slide valve worked by a loose eccentric, on 
the main shaft, there being stops for working the engine forwards or back- 
wards ; and air pumps, feed pumps, and other apparatus can be worked by 
eccentrics on the main shaft or otherwise. 

671. W. S. Loneringr, Alderwasley Ironworks, Derby, * Steam boilers, &c.’— 
Dated 16th March, 1864. 

These improvements consist, First, in dispensing entirely with the use of 
straight or flat plates or bars, in the preparation of hoops or rings, or other 
continuous forms, thereby avoiding the necessity of any seams or joinings 
in such hoops or rings or other forms, by which they are very considerably 
strengthened ; and instead of such straight or flat plates or bars the patentee 
uses ingots or blooms of iron or other materials, from which the hoops, or 
rings, or other continuous forms, are to be made, such ingots or blooms 
being of comparatively small diameter or sizes, and of considerable thickness, 
but sufficient in quantities of material to form the hoops or rings, or other 
forms, of the sizes desired ; and, subsequently, by the operations of pressing, 
hammering, and rolling, or either or any of such operations, from such 
ingots or blooms into hoops or rings, or other forms as desired, and without 
any joinings or seams whatever. 
€96. J. EURRELL, Backchurch-lane, Whitechapel, ‘* Apparatus to be used in 

combination with marine steam boilers as a self-acting scuin or brine cock 
and feed cock, &c.”—wated 18th March, 1864. 

Tn carrying out this invention the patentee employs a tank or vessel of 
metal, clused at the top by a cover or lid, the interiorjof the vessel being 
divided into two unequal compartments by a vertical plate. Both of these 
divisions are connected to the boiler below the water line by means of 
pipes (fixed to the bottom of the vessel) in‘the form of a U, or reversed 
syphon. The larger division contains brine or salt water, the same as in 
the boiler, being provided with a second pipe near the water level to keep 
up the circulation, and the smaller one contains distilled water which, 
being of less specific gravity, remains in the vessel, and does not mix with 
the brine in the boiler. In each of these compartments is a float made of 
hollow meta! or other suitable material, and so weighted as to cause it to 
sink a certain depth in the water, at which level it is marked by a ring or 
line round the float ; so long as the distilled water in the smailer compart- 
ment remains pure, its float will always remain at this level, but if by any 
means this water should become impure, the float wiil rise and indicate the 
same. The float in the large or brine compartment is weighted so as to 
sink lower than the former, so as to allow it to rise as the water becomes 
denser (or they may both float at about the same depth), and it is also 
marked with rings or lines to show how much it rises, so as to indicate the 
density of the brine in the boiler. These floats are connected one to each 
end of a beam, and the centre or journal, on which the latter oscillates, 
works in vertical slots or guides, so as to allow of its rising or falling 
altogether to suit the varying level of the water in the boiler, and also of 
scillatmg on the centre as the density of the brine increases. The beam is 
ef a T form, and its lower arm has a slot cut in it, in which one end of a 
ever connected to the scum or brine cock works, in such a manner that 
when the brine float rises, owing to the increased density of the brine in 
the boiler it opens the scum cock; or the side of the arm may act against 
the lever, and the cock may be closed by a weight. The water in the 
larger compartment is always of the same density as that in the boiler, a 
constant circulation being kept up by a second pipe near the water level as 
above mentioned. A pipe leading from the upper part of the boiler into 
the tank or vessel immediately over the distilled water compartment acts 
as a condenser, and keeps the latter supplied with distilled water. There 
is a second float in the larger or brine compartment, a perforated plate 
being placed between the two to keep them apart. The float is connected 
to a lever fixed on a spindle, which works through a stuffing-box in the side 
of the vessel. The outer end of this spindle carries a lever which opens 
= shuts the feed cock, and thus regulates the supply of water to the 

o1ler, 





CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har. 
ness, dc. 

652. T. CHAMBERLAYNE, Cranbury Park, near Winchester, “ Construction and 
mode of connecting and working railway carriages, trucks, and 
wagons.” —Dated 15th March, 1864. 

Incarrying out thisinvention the patentee proceeds in the following manner: 
—At each end of each carriage or truck he makes one male and one female 
projecting piece or continuation of the buffing bar, the two male projections 
heing at the diagonal corners, and the two female projections at the other 
diagonal corners of each cat riage or truck, so that, whenanycarriagesimilarly 





fitted is brought up to it for the purpose of being coupled, to form part of 
train, the male projection of one carriage fits into the female projection of 
the next carriage, irrespective of which end of th age is presented for 


pairs on the same axle in preparing and spinning fibrous substances. Such 
rollers have ordinarily had the two rollers of each pair fixed to their 
spindle, so that they revolved together with such spindle ; but when so 

bined it is found that any variation in the relative size of those two 





that purpose, and both the male and female p tions being Pp . 
or sliding in and out under increased pressure, the requisite yielding 
amount of buffing or ability of receiving concussion is afforded, while the 
extent to which the male projection enters the female portion of the 
apparatus, enables any carriage which may break down to be supported 
between the preceding and following carriage of the train, the male and 
female projections being formed of sufficient strength for that purpose. 

654. T. P. TreGaskis, Lamb's Conduit-street, London, “ Street railways.”— 

Dated 15th March, 1864. 

In carrying out this invention the patentee proposes to construct a rail- 
way on either or both sides of the street or road ; in the latter case the up 
line is to be on one side thereof, and the down line on the other, the rails 
being carried by a series of arches, supported upon pillars or columns 
placed (in single file) at the outside edge of the pavement or footpath, and 
between it and the roadway, so as not tointerfere with either ; the rails ere 
to be as high as the first or second storey windows of the houses, or at any 
other convenient height. The arches are to be made, by preference, of 
strong tubulated or boiler plate iron rivetted together ; the pillars are to be 
tubular, and fixed securely into the ground, and stayed underneath or above 
the surface, or both, as may be found desirable. There are to be three rails, 
the central one being much higher than the outer ones, so that there may be 
no danger of the carriages running off the line ; the large traction wheels of 
the engine which draws the train or carriage are to run by preference on 
the outer rails, and the inner rail will act as a stay or guide. The carrioges 
are, in this case, to be made so that the bottom forms an angle, and 
with three sets of wheels, the central set being higher than the others, so as 
to run on the central line, and with a tent-like covering or sloping roof, the 
passengers sitting back to back and facing outwards, 

678. S. Howartn, Budge-row, Cannon-street, London, “ Apparatus for cover- 
ing railway trucks and other carriages.” —Dated 16th March, 1564. 

For the purposes of this invention a roller is used, and a canvas or other 
flexible cover is wound on and unwound from such roller in a somewhat 
similar manner to a roller blind, but in this arrangement the canvas or 
cover is wound double on the roller. It is preferred to employ spring 
rollers, but this is not essential, as the rollers may be caused to rotate in 
order to wind up the flexible cover by a crank handle or by gearing. The 
necks or axes at the ends of a roller are mounted on the upper ends of two 
1adius rods, applied one at each end of a railway truck or other carriage. 
The radius rods turn on axes at the lower ends, and the axes are capable of 
being raised or lowered, to accommodate the apparatus for a higher or 
lower loading of the truck or carriage. When a truck or carriage is about 
to be loaded, the roller with the flexible cover wound thereon is at one side 
of the carriage or truck, and, consequently, out of the way. When the 
truck or carriage has been loaded, then the simple act of drawing on one 
end of the cover will cause that part of the cover to be unwound, which at 
the same time will unwind a like quantity of the other part of the cover, 
and raise the roller, so that it will come directly over the load, while the 
two parts of the cover will come on either side of the load. Or the roller 
may be first raised to a position over the load in the truck or carriage, and 
then by pulling on the one end of the cover it will cause both parts to be 
simultaneously unwound. 

680. W. A. Vox Kania, Bedford-place, Russell-square, London, “ Railway 
telegraphs and siqnals.”—Dated 16th March, 1864. - 

The object of this invention is, First, to prevent accidents on railways 
from collisions of the trains; Secondly, to prevent the trains from getting 
off the rails ; Thirdly, to remove obstacles ; and, Lastly, to provide a means 
of communication between the passengers and guard, For effecting the 
first part of this invention the patentee forms a line telegraph, or continuous 
system of line signals, which can be operated by the trains in motion, and 
thus cause the position of any train to be indicated to the one immediately 
behind it, and also to a station or train before it. In order to accomplish 
this between the two lines of rails, or in any other convenient position, 
the patentee erects a series of hollow signal posts fitted with rising and 
falling vanes and coloured lamps, and extending from station to station. 
He connects the signals and actuating mechanism of these posts together by 
a running wire, chain, or cord, the latter being wholly or partially enclosed 
in a pipe or trough. At each end of,the wire, connecting two of these posts 
and signals together, he fixes a winding wheel, upon the axis of which he 
mounts a lever, which is depressed by the wheel of the engine or first 
carriage passing over the same. By the depression of these levers the 
winding wheels are turned and the wires are pulled, and raise and lower 
the vanes, turn the lamps, or otherwise actuate the signals as required. 
For removing obstacles directly upon and between the rails he proposes to 
construct a turning or sliding and rising and lowering fender bar or plate, 
and to fit the same in front of the fore wheels of the engine or carriage 
a little above the level of the rails. He makes this bar or plate in the form 
of a triangle with its apex forward, and mounts it upon a strong vertical 
shaft, so as to turn thereon or therewith, or to slide bodily sideways in 
either direction, in order to bring the apex of the bar or plate over the 
right or left hand rail, as required ; the bar or plate will then extend across 
the rails in an inclined position (the inclination to the right or left being 
regulated by a lever or chain and pulleys), and coming thus in contact 
with any heavy or solid matter upon or between the rails immediately in 
front of the engine or train will remove the same by sliding or casting it to 
the bank side, and clear of the train and the rails altogether. In carrying 
the Fourth part of the invention into effect he proposes to forma box or 
recess in the roof of each carriage and compartment, and in this box he fits 
a rising and falling disc ; at ene or both sides of such box, in a notch open- 
ing therein, he fits a rising and falling lever arm or vane (or flag) ; the ends 
of these arms or vanes when down project a little way through the openings 
into the box, and support the disc therein at a suitable distance above the 
bottom. To the under side of this dise he attaches a chain or wire cord, 
carries it through the carriage roof, and thence by branches, chains, wires, 
or cords, to each seat of the compartment, where the end of each branch, 
chain, &c., is fitted with a ring, handle, or knob sunk in a recess or well 
hole readily accessible to the hand of the passenger. A moderate pull of 
any one of these branch chains will pull down the dise in the box above 
the carriage and raise the carriage signa] arm or vane above, and thus 
indicate to the guards that their presence is required at such part of the 
train. 

687. W. CLank, Chancery-lane, London, “ Horse-shoes."—A communication: 
—Dated 17th March, 1864. 

This invention relates to an improved horse-shoe, the advantages of which 
are that, First, the horse's feet are evenly disposed in the ground, and, con- 
sequently, any injury to his organisation is prevented. Secondly, the nails 
are not in contact with the ground, and are preserved until the shoe is 
entirely worn out, which not only produces economy in the shoeing, but 
also preserves the hoof intact. To ensure this double result the patentee 
makes a projecting rim all round the outer edge of the shoe, which rim 
alone bears on the ground, the nails being protected by this rim from pro- 


jecting on the ground, this improved shoe being, in fact, formed of angie 


iron, forged ina circle. The projecting part, which bears on the ground, 

may be toothed, in order to afford better foothold. Theshoe may also be in 

two parts, but with less advantage, by taking an ordinary shoe, and super- 

posing thereon one of these improved shoes, with a projecting rim for 

bearing on the ground, the one being fixed to the other. 

693. F. Dancart, Paris, ** Brakes for railway carriages."—Dated 18th 
March, 1864. 

For the purposes of this invention the patentee causes the bottom of the 
carriage, to which the brake is to be adapted, to be fitted on each side with 
a strong beam, to each of which three slides of metal forming the brake 
are so adapted as to be immediately above the rails ; these slides are fur- 
nished with flanges similar to those of the wheels. The wheels of the 
carriage, as well as the springs and grease boxes, are borne on two movable 
frames, the euds of which frames nearest the ends of the carriage are 
secured by screw bolts, acting as hinges; the other ends of the frame meet 
midway beneath the carriage, and fit freely one within the other ; they are 
held in their position by an adjusting screw shaft, which is operated by 
means of a hand-wheel, set in motion from above ; on withdrawing this 
screw the two frames rise, and so draw up the wheels from the rails, and 
thus, when the carriage is to be brought to a stop, the adjusting screw 
shaft is sufficiently withdrawn as to permit of the wheels rising from the 
rails on which the metal slides gradually rest, and by this means form a 
powerful brake. 





Crass 3,—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 

642. H. Eastwoop and B. Matruews, Elland, Yorkshire, *‘ Apparatus for 
carding wool, &c.”—Dated 14th March, 1864. 

This invention relates, First, to the feed apparatus, and consists in the 
application of an endless spirally-grooved roller, for traversing the slivers 
on the feed apron instead of the belt hitherto used for that purpose, by 
which a certain positive action or motion thereof is produced. Also, 
instead of the slivers being laid in straight lines on the feed apron, either 
diagonaliy or parallel to the feed rollers, they are laid on in curved lines, 
whereby greater regularity, or a more even supply to the feed roller, is 
obtained. Secondly, it relates to the doffer, and consists in the employ- 
ment of thin rings of steel, or other suitable material, placed betwixt the 
rings of cards on the doffer projecting beyond the surface or points of the 
card teeth, and entering grooves formed on the swift, or betwixt the card 
teeth thereon, so as to divide the wool or other fibre into strips as it is 
transferred to the doffer. 

659. A. H. Martin, Buttershaw Mills, near Bradford, ‘‘ Apparatus 
employed in preparing and spinning wool, d&c.”—Dated 15th March, 


i * 
This invention relates, First, to drawing or pressing rollers employed in 





rollers, or of those rollers in relation to other rollers they work with, 
causes an irregularity of the drawing or pressing to the fibre under opera- 
tion, and the object of these improvements is to remedy this evil by fixing 
only one of each pair of such rollers to their spindle, leaving the other 
roller to turn freely on such spindle. And to prevent the free or loose 
roller f each pair, when such rollers are formed of wood, from wear- 
ing too fast by friction on its spindle, the inventor applies to it a metal 
boss or collar to run upon its spindle.--Not proceeded with, 

667. G. H. Orgnsuaw, Orer Darwen, Lancashire, “ Power looms.”—Date 
16th March, 1864. 

The patentee claims, First, the application and use of a laminated or 
plate spring (similar to a coach spring) to looms, for the purpose of regu- 
lating the tension of the warp. Secondly, imparting a reciprocating, or 
rise-and-fall movement to the tension bar over which the warp passes, by 
means of eccentrics, or their mechanical equivalents, on the crank shaft, s 
as to compensate for the action of the healds, and keep the warp at an even 
tension. 

673. J. Moorr, Manchester, and W. Gavp, Nottingham, *‘ Apparatus for 
the manufacture of pile fabrics.” —Dated 16th March, 1864, 

These improvements relate to the manufacture of pile fabric by the 
weaving of two cloths at the same time united in the weaving by the pile, 
and then separated in the course of manufacture by the cutting of such 
pile. And the object of the improvements is to facilitate the uniform 
cutting of the pile. For this purpose, in one case, a cutter is applied upon 
a hinge or swivel joint to the end of each of a series of wires used as pile 
wires to regulate the distance apart of the two fabrics and the consequent 
length of the pile obtained. The pile is cut by the withdrawal of these 
wires, and the object of the cutting and turning on a joint is that the 
cutting edge of one may not be injured by the back of the other.—Not pro- 
ceeded with, 

674. R. A. BRooMAN, Fleet-street, London, ‘‘ Improvements in treating vege- 
table textile matters, in separating filamentous matters therefrom, and 
the application of such matters to spinning, weaving, and dyeing.”—A 
communication.— Dated 16th March, 1864. 

This invention consists, chiefly, in the It as and action 
of two chemical agents not heretofore nnited in one and the same action, 
and these agents are, by preference salts of soda and linseed oil, but they 
may be any other chemical salts and agents possessing analogous pro- 
perties. 

682. D. DaLeLisu, Glasgow, ** Looms for weaving.” —Dated 17th March, 1864, 

This invention has for its object preventing, by automatic means, the 
taking up of the cloth when the weft thread fouls, or when, in the case of 
loose reed looms, the shuttle is caught in the shed. And this invention 
consists in providing a simple direct connection between the weft fork stopper 
details, the belt lever, and the holding catch of the take-up ratchet wheel, 
so that, on the weft failing, the catch is taken out of gear simultaneous): 
with the throwing off of the belt lever. The same or similar details are 
acted upon by a catch in connection with the loose reed when the shuttle is 
caught in the shed, and the loom is stopped in consequence. 





684. J. and J. Horrocks, Ainsworth, Lancashire, “ Machinery for spinning 
cotton, silk, wollen, &c.”—Dated 17th March, 1864. 

In the ordinary throttle used for spinning, the spindle, which carries the 
flyer and warve, works in a footstep fixed in the bottom rail, and also ina 
bush that is fixed in the top rail. The object of these improvements is to 
reduce the weight of the revolving spindle which carries the flyer, and 
thereby decrease the amount of power required to drive the machine or 
increase the velocity of the revolving spindle by using the same amount of 
power, which will also increase the production of the machine. To accom- 
plish this the inventors fix a hollow stem to the top rail, on which stem 
the bobbin revolves and slides vertically by the action of the lifting rail. 
The spindle carrying the flyer and the warve on its top works in the hollow 
portion of the stem, which has the portion between the working bearings 
of the spindle enlarged so as to contain oil for lubricating the said bearings. 
They place between the bobbin and the traversing rail one or more metallic 
friction washers to prevent the bobbin revolving too rapidly. Other 
material for friction washers may be used, ‘hey also place the warve on 
a tube which revolves on the stem before named and carries the bobbin, the 
flyer being fixed on a spindle, as before mentioned. In this case the thread 
drags the flyer and causes the spindle to revolve. When desirable they 
pass a spindle or stem through the top and bottom rail, and fix it thereto 
in any convenient manner to prevent it from revolving, its top portion 
being made hollow to answer the purpose of the stem before mentioned, 
The warve when fixed on the top of the spindle has a passage or passages 
through it to allow the thread to pass to the flyer, and to give facilities for 
piecing the thread.—Not proceeded with. 

685. J. BLEASDALE, Blackburn, ** Manujacture of drawing rollers used in 
machines for preparing and spinning.”"—Dated 17th March, 1864. 

This invention cannot be descrived without reference to the drawings. 

688. J. EpMonson, and T, In@RaM, Frizinghall, near Bradford, “* Looms for 
weaving.” —Dated 17th March, 1864. 

The First part of this invention relates to means of locking or retaining 
the shuttles in the boxes, and consists in the application of a lever to each 
box frame, so that the picker, when driven back by a shuttle from the 
other side of the loom, will actuate and cause the lever to retain the shuttle 
by clipping or pressing against it. An adjustable stop is placed between 
the picker and the outer end of the shuttle box to stop the shuttle in any 
required position, This apparatus will also operate instead of a check 
strap. The Second part of the invention relates to means of supply- 
ing weft to continuation looms, such as are described in the specitica- 
tions of patents No, 860, of the year 1860, and No, 239, of the year 1863, and 
consists in having a carrier for the weft cases mounted on the fulcrum of 
the iathe, so as to be capable of oscillating in the same arc or curved line 
as the shuttle boxes, and operated by a cam or tappet fixed on the tappet 
shaft, or other shaft of the loom, or on a stud fixed to the frame of the 
loom. The cam or tappet is so formed and set or adjusted on the shaft as 
to vause the feeder to commence feeding immediately after the arrival of 
the shuttle in the box, and to finish before the shuttle is again driven out, 
thereby giving time and ease in the changing of the weft cases. 

689. T. GAMBLE and E. Euis, Nottingham, “* Inprovements in warp fabrics 
and in machinery for producing the same.”— Dated 17th March, 1364. 

Heretofore warp fabrics have, in some cases, been made of piilars, each 
produced by looping continually a single thread, so as to make a chain 
resembling a line of tambour work, and these pillars have been connected 
together into a fabric by other threads, some of which do not loop in them- 
selves, but which catch or link first with one pillar and then with another ; 
they may pass only from one pillar to the next, or agreaterdistance. Now 
this improved fabric is a modification of a fabric such as the above, from 
which it differs in that the connecting thread or threads passing from pillar 
to pillar have heretofore in each course been made to catch one only of the 
three thicknesses of which each looped pillar is composed, whereas the 
present patentees cause them in each course to catch two of these thick- 
nesses. 

690. L. A. Durrier, Soho-square, London, ‘‘ Dyeing of woollen and other 
Sabrics."—A communveation.— Dated 18th March, 164. 

This invention cannot be described without :eference to the drawings. 

705. J. H. Auprnson and J. Couuimr, Bolton, “ Machinery for spinning, 
reeling, and weaving.” —Dated 21st March, 1864 

This invention consists in an improved combination of parts for perform- 
ing the various changes required without the aid of the cam shaft, Another 
part of the invention is applicable to self-acting mules, and consists in the 
application of an extra faller wire to the two wires now employed for guiding 
the yarn on the spindles. The improvements in machinery for reeling 
consist of a self-acting apparatus for tying up each hank when on the reel, 
The improvements in machinery for weaving consist in certain improved 
self-acting temples for distending the fabric. 

710. P. Bercuans, Wichlinghausen, near Barmen, Prussia, ‘* Manufacture 
of ribbons.” —Dated 21st March, 1864. 

This invention consists, principaily, in manufacturing ribbons in a peculiar 
form applicable specially to the formation of collars, cuffs, and other articles 
and trimmings for ladies’ dress. The ribbon may be of any material or 
pattern desired, but instead of being woven in a straight slip, as hitherto 
invariably practised, it is woven in a circular coil, or helical form, so that 
all that is necessary to form a collar or cuff of such ribbon is to cut off the 
required leugth and hem or bind the ends, 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ec. 
650. B. Browne, King William-street, London, ** Machine for mowing grass 
or reaping grain.”—A communication.—Dated lith March, 1864. 

This machi.e consists of an iron frame mounted on wheels and furnished 
with suitable bearings for supporting an upright shaft, upon the lower end 
whereot a circular disc or plate of metal is fixed, and carries about its 
periphery a series of plates somewhat resembling a circular saw; this plate 
is caused to revolve by bevel gearing driven by the hindermost running 
wheels of the machine as they rotate by being drawn along the surface of 
the ground. The aforesaid disc or plate revolves between two quadrant- 
shaped pieces of metal fixed to the framing of the machine. ‘The lowermost 
of the quadrant pieces carries at its periphery curved prongs or rake teeth, 
which are employed to collect the grass or straw of the grain, and direct it 
to the cutter. The edge of the uppermost of the aforesaid quadrant pieces 
is formed serrated, so that as the machine is advanced, the revolving 
serrated disc plate cuts the grass or straw held between the curved prongs 
and serrated edges of the uppermost quadrant piece. In order to collect 
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the cut grass‘or straw, and deliver the same at the side of the machine, the 
inventor employs a series of radial arms in sets, say four sets, fixed at 
about equal distances one above the other upon the before-mentioned 
upright shaft. He also fixes to the framing of the machine two curved 
vertical skeleton guides, one of said guides being fixed at the back part of 
the machine ; the other guide extends from the front part of the machine 
nearly in a line with the centre thereof, thence it passes in a curved direc- 
tion behind the upright shaft aforesaid, and extends a foot or more beyond 
the side of the machine, nearly ina line with the centre of the aforesaid 
shaft. Each set of radial arms aforesaid passes between the spaces of the 
skeleton guides above mentioned, and thus pushes the cut grass or straw 
along the curved channel formed by the said guides, and deposits the same 
on the ground at the side of the machine.—Not proceeded with. 

683. J. Jarman, Sutton Coldfield, and 8. Suanre, London, ‘‘ Construction of 

steam ploughs.” —Dated 17th March, 1864. 

In performing this invention the inventors propose to work a plough or 
series of ploughs connected to a locomotive engine travelling over the Jand 
on wheels suitably constructed to obtain sufficient grip. Clutches upon 
the axle of the driving wheels and levers upon the engine frame provide 
the means of putting the driving wheels into or out of gear, the wheels 
being driven by a toothed wheel upon their axle engaging in a pinion upon 
the crank axle. The ploughs may be Howard’s, or of any other suitable 
form, mounted in a frame at the rail of the locomotive, and they are fitted 
with lever and link connections, by which they may be raised out of the 
earth or adjusted to plough to any required depth, or suspended while 
turning the engine, and lowered afterwards for the work. They also 
connect a driving wheel, by which they can obtain great fulerum power by 
forming iron drags or spurs fitted on the driving wheels in slots, and made 
to work so as to hold themseives, on which drags ov spurs can be removed 
from the wheels if not required ; or these drays or spucs may be fitted on 
the side of the wheel,—Nut proceeded with. 


Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 


666. R. Hout, Little Lever, near Bolton, ** Hoods for ventilators.” —Dated 
16th March, 1864. 

This invention consists in manufacturing the hoods of ventilators of terra- 
cotta, or other earthenware, instead ofsheet metal, as heretofore customary. 
The chimney top is also made of terra-cotta, or other earthenware, as in 
chimney tops without hoods of the present construction ; the pivot for the 
hood is also made as usual.— Not proceeded with. 

679. J. Grivritus, Stretford, and J. Javenny, Manchester, “‘ Alarms or appa" 
ratus for indicating a deficiency of water in cisterns or in boilers used sor 
domestic purposes.”—Dated 16th March, 1364. 

This invention consists in arranging a vessel at a given level, and so that 
it communicates with the water in the cistern or pipes above the said level, 
and in placing in this vessel an arrangement acting upon the principle of 
the valve being free to open and shut when permitted by absence or presence 
of water at the said level, and in placing aivo in the said vessel a ball or 
other float so that, when the water is above the given level, this float will 
have sufficient buoyancy to press the valve outwards against its sealing, 
and prevent any escape of fluid, and at the same time hold a catch firmly in 
connection with the alarm mechanism : but when the water descends below 
the given level, then the float will fall and release the valve, which, in 
moving, will liberate the catch of the alarm mechanism.—Not proceeded 
with. 

694. G. F. CHANTRELL and J. ReyMonp, Liverpool, “Jiuprovements applicable 
to chimney tops and ventilators.”—Dated 18th March, 1864, 

The objects of this invention are to obtain an upward current in flues, and 
to prevent down draughts therein, and a convenient mode of manufacturing 
the said chimney tops and ventilators from clay, terra-cotta, and plastic or 
other material usually formed in moulds. A chimney top or ventilator, 
constructed according to this invention, may consist of an octagonal, circular, 
square, or other suitably-shaped vertical hollow shaft, which the patentees 
prefer to enlarge at the base, and from near the bottom of which are formed 
three, four, or more air passages, which extend obliquely upwards from the 
exterior of the base of the shaft, and open into tie interior thereof at about 
say one-fourth the height of the shaft. The upper portion of the shaft they 
surround by a casing of larger internal area than the exterior of the shaft, 
and which tapers upwards, aud is domed or otherwise contracted at the top 
above the main vertical shaft, to have an internal opening of equal or nearly 
equal area to the opening of the shaft. ‘This outer casing they divide inter- 


Cuiass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 


Sabric guides, to be used for the manufacture of paper, &c.”—Dated 14th 
March, 1864. 

This invention relates to an improved system, mode, or combination of 
mechanism, for the purpose of regulating or adjusting the position of endless 
travelling webs or bands employed in various kinds of machinery when 
sucii happen to depart from their true course. For this purpose the 
patentee fits transversely to one end of the shaft, upon which the guide or 
adjusting roiler works, a movable bush, made to slide on a suitable cast 
metal bracket, having through it a serew threaded hole, in which a screw 
shaft works, and at one end of which is fixed a tangential screw wheel, into 
the teeth of which gears the thread or threads of a tangential worm or 


angle thereto working in bearings, and having also on it a conical roller or 


web having during its motion a tendency, from atmospheric or other causes 
to move or slip laterally on its rollers, and when thus passing laterally over 
the supporting rollers the edge passes between this and the upper conical 
roller, the space between the two being rather less than the thickness web. 
When the edge of the web thus comes between the two rollers, it causes 
them and the tangential screw or worm disc to revolve, and along with 
them the worm wheel, into, which the latter gears, as also the screw shaft, 
thus causing the bush into which it is screwed to recede or move forward 
according to the direction in which the screw is turned ; the bush as it moves 
or travels causing the guide roller also to travel at that end in the same 
direction, or out of the square, this motion of the guide roller bringing the 
web into its proper position. 
658. A. N. SaLerns, Paris, “ Fixing designs in painted paper-hangings.”— 
Dated 15th March, 1864. 

This invention consists in coating or applying size to the surface of what 
are known as English printed paper hangings, in order to fix or secure the 
colours or designs printed thereon.—Not proceeded with. 

77. J. Daveuisu, Reading, “ Manufacture of aerated bread.”—Dated 16th 
March, 1864. 

In carrying this invention into practice, dough is drawn off from a mixer, 
such as described in the specifications of former patents granted to the 
present ] , into chambers or compartments subjected to a pressure. 
These chambers or compartments are suitable for retaining the quantities 
of dough from expanding or b ing vesiculated (by the escape of the 
carbonic acid gas from the water with which it has been prepared) when 
being measured and when being drawn off from the mixer, and for con- 
trolling the expansion and vesiculation of the dough after its division into 
such measured quantities ; and these results are effected by regulating the 
pressure exerted upon the dough within such chambers wr compartments, 
in contradistinction to drawing it off from such a mixture into the atmo- 
sphere as heretofore practised. 

695. F. TOLMAUSEN, Paris, “ Preserving iron from corrosion.”"—A commuii- 
cation.—Dated 18th March, 1864. 

One feature of this invention consists in subjecting the iron pieces to be 
preserved to the action of phosphorus at a high temperature, so as to pro- 
duce on their surface a thin layer or coating of melted phosphide of iron. 
This coating proves to be very adhesive, and is hardly acted upon by the 
corrosive agents to which iron is commonly exposed.—Not proceeded with. 


Ciass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
588. F. Sprers and C. Ponp, Princes-street, Cavei-lish-square, Londow, 
* Stoppering bottles.” —Dated 9th March, 1804. 
This invention consists in the production of a self-acting stopper formed of 
a metal or other tube with suitable flanges thereon, the lower portion of the 
tube beingcovered with a cylinder of cork, india-rubber, or other water-tight 
yielding substance ; the upper part of the tube is provided with two arched 
guide wires soldered or tied at top, forming three or four upright guides. 
Within these guides, and on the top rim or flange, a ball, globe, or sphere of 


tent 











nally into eight, or any other convenient number, of vertical 1 ges by 
means of vertical diaphragms or partitions ; these air passages are open at 
the bottom, and extend above the edge of the vertical shaft within the same 
or contracted head of the casing. The upper edge of the casing they sur- 
mount with a spiked or other suitable circle. 
707. H. StwuLe, Southampton-buildings, Chencery-lane, London, “Chimney 
cowls,"—A communication. Dated 2ist March, 1864. ; 
This invention consists in a method of constructing and arranging the 
parts of a chimney cow] so that the smoke has free and unobstructed egress, 
while the wind blowing in any direction is prevented passing down the 
chimney or injuriously affecting the draft.—Not proceeded with. 


CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War or for Defence, Gun Carriages, ge. 


625. G. CLARK, I/vater-strect, Brunswick-square, London, “ Luprovements 
in the construction of guns and projectiles and gun carriages, and in the 
manufacture and use of materials employed in their construction.”— 
Dated 12th March, 1864. 

This invention cannot be fully described without reference to the draw- 
ings.— Not proceeded with. 


663. H. CAUDWELL, Shillingyord, Oxford, “ Projectiles." —Dated 1th March, 
186 


This invention cannot be described without reference to the drawings. 

670. P. A. L. DB FoNTAINEMOREAU, Paris, “ Fire-arms.""—A communication. 
—Dated 16th March, 1864. 

This invention consists, First, in the application to muzzle and breech - 
loading guns of certain mechanism which, when the gun is uncocked, 
causes a bolt to project from the lock into a hole in the side of the hammer, 
thereby holding it from and preventing it moving accidentally. Secondly, 
in the application to muzzle-loading guns, provided with the above-men- 
tioned mechanism, of a catch worked by a key similar to a watch key ; the 
object of the said catch being to fasten the bolt mentioned in the First 
part of the invention, so as to render it impossible to cock or uncock 
the gun without the aid of the key provided for the purpose. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


644. S. HoumEs, Strand, London, ** Lamps.”—Dated 14th March, 1864. 

Lamps have heretofore been constructed suitable for burning fluids which 
become vaporised by the heat of the burners, up to which the fluid is 
conducted by wicks, contained in tubes which descend from the burners 
nearly to the bottoms of the vessels which contain the fluid. Now, 
according to this invention, the wick tube of a lamp is surrounded by 
another tube, of greater diameter than the wick tube, leaving a space all 
round the wick tube, and between it and the interior of he outer tube, 
The upper ends of the outer tubes, in seme cases, are closed, while in others 
they are more or less open to the outer atmosphere. 

649. C. R. Broapnaivar, Petworth, Susser, ‘* Adapting occasional dining 
and other tables to the purposes of playing ganvs.”— Dated 14th March, 
1864. 

This invention relates to the adaptation of the above-named tables for 
jaw rad billiards, and consists in a particular mode of fitting thereto the 
cushions and parts to be raised above the surface ; and the further fitting a 
drawer, with arrangements which shall be capable of containing the cues, 
balls, marking-board, and other appurtenances of a billiard or other table 
for games. In carrying out the invention the patentee prefers to make the 
surface of the table of slate covered with green cloth, as usual, but it may 
be made of wood, or other material. To the sides and ends of the table he 
attaches the cushions by hinges, so that they can be raised or lowered by 
simply turning them on their hinges. The hinges are so arranged that, 
when the cushions are down, they pass and hang under the edge, and within 
the limits of the table top ; if necessary, they may be attached with hinges, 
to facilitate that object. 

657. H. Tucker, Wood-street, London, ** Scarfs for the neck.”"—Dated 15th 
March, 1864. 

These improvements in scarfs for the neck refer to those scarfs which are 
made up with a knot and fronts, and are as follow :—To the back of the 
knot, which is formed in the ordinary manner, the inventor attaches a 
flap, in which a diagonal aperture is formed, and through which the band, 
after being carried round the neck, is passed. The flap folds against the 
back of the knot in such manner that, by turning over the flap, the position 
of the fronts and the knot is altered; and, consequently, he thus obtains a 
scarf, the position of the edges of which are reversed, or, in other words, 
that edge which was on the inside becomes outside, and vice versd. The 
neck band has eyelet or other heles formed in it,so that, when the band 
has been passed through the diagonal aperture in the flap, and its length 
adjusted to the neck, a corresponding eyelet is passed over a hook attached 
to the flap, and the scarf is thereby firmly secured to the neck of the 


Q : 


wearer,.— Not proceeded with. 





P 1 glass, crystal, porcelain, metal, or other suitable substance, if 
placed, previous to the attachment of the guides; the stopper is inserted in 
the neck of the bottle, and when the bottie is tilted in order to pour out 
the contents, or a portion thereof, the bail rolls from its seat along the 
guides, and the liquid passes over the rim or mouth, the ball returning to 
its seat, and closing the bottle when replaced in a vertical position, 


591. R. A. Brooman, Fleet-street, London, ‘‘ Balloons.”"—A communication.— 
Dated 9th March, 1864. 

The chief object of this invention is to allow persons to ascend without 
danger in balloons secured to apparatus on the ground by ropes caused to 
run out and in by any convenient appliances. The balloons are, by pre- 
ference, of large dimensions, and have attached to them cars capable of 
holding a great number of people commodiously seated and protected fro: 
sun and rain ; the cars always preserve a vertical position, are held in the 
air in perfect security, and are drawn down to the ground without danger. 
The inventor prefers to employ two balloons, one of which ascends while 
the other is descending ; they are connected by a wire or other rope put 
in motion by any suitable appliance, with the aid of a large roller, round 
which the rope is wound, and from which it is free to be run out its whole 
length in either direction. The distance between the two balloons should 
be about 300 yards to avoid their coming in contact with the ropes, and to 
prevent their getting entangled with each other, when they are influenced 
by opposite currents at different elevations.—Not proceedeu with. 

692. E. Bisnor, eadingly, near Leeds, and W. Barry, Haliyer, “ Appara- 
tus for evaporating the water contained in Jucal or exeren 
matter.” —Dated 9th March, 1864. 


contained in faecal or excrementitious matters when iu a state of motion, 

and the more thorough mixing of such matter with other matters such as 

calcined coal ashes by the means described. 

593. W. CuarK, Chancery-lane, London, ** Stretching and dressing hides and 
skins." —A communication.— Dated 9th March, 1864. 

The essential parts of this invention consist, First, of a gripper consisting 
of a pair of cylinders or other | arr t which grip the skin, 
and being actuated by a rectilinear or circular motion force the said skin to 
become stretched at the desired and requisite speed. Secondly, of a board 
with a blunt knife or blade placed underneath the skin to be stretched. 
This board is fixed a little above the level of the skin, in order to smoothe it, 
an upper blade furnished with a cylinder bears on the above mentioned 
board in order to obtain the whole of its useful effects. Thirdly, of a 
second gripper or pair of cylinders, similar to the before-mentioned, placed 
on the other side of the board. The movement of this latter gripping pair 
of rollers holding the skin is slower than that of the former, in such manner 
that these two pairs of cylinders or grippers impart a differential velocity to 
the skin; this difference of speed regulates the degree to which the skin is 
stretched in passing through. In addition to the above a second blunt knife 
is employed for cleaning or dividing the skins as also for removing the hair. 
—WNot proceeded with. 

594. W. Tuomrson, Abbey-gardens, St. John’s Wood, London, ** Apparatus 
Jor stopping bottles, jars, and other vessels.”"—Dated 9th March, i864 
This invention cannot be described without reference to the drawings. 
596. W. E. Broperick, Fenchurch-street, and W. Rees, Little @uildford- 
street, London, ** Manufactuiing needles for sewing machines.”—Dated 

9th March, 1864. 

For the purposes of this invention the wire for making sewing machine 
needles is fed through a hollow spindle, which is capable of sliding within, 
but turns with an outer spindle, on which there is a spindle on which there 
is a pulley for receiving an endless bani, or the spindle may be otherwise 
driven, The inner spindle is split or formed in two parts at one of its ends, 
at which end the outer surface is formed tapering or conical, in order that 
the split end may be closed together so as to nip and hold the wire by 
moving it into a hollow cone of the other spindle. The moving of the 
inner spindle to and fro within the outer spindle is by means of a lever 
which works in a grooved pulley which is connected to the inner spindle by 
a pin which ses through slots in the outer spindle. The wire for making 
the needle while held and turned by the spindle is supported at its outer 
end by a fixed bearing having a hole through it ; this bearing is carried by 
a slide that is capable of being moved to or from the spindle, and the outer 
end of the wire es respectively through the fixed | earing as the slide in 
which the fixed bearing is fixed is slid up towards the spindle. The cutting 
of the needle or wire is accomplished by means of a cutter, which 1s caused 
to act on the wire as it progressively comes beyond the fixed bearing. The 
cutter is mounted on a lever, the fulcrum or axis of which is fixed on the 
slide which carries the fixed bearing, end the cutter is made capable of 
being adjusted by a screw or other proper means, so as to make a deeper 
or less deep cut as may be required. The form cf the stem of each needle 
and the head thereof is regulated by a fixea plate or guide, the position 
of which is capable of being adjusted. The opposite end of the lever to 
that at which the cutter is carried is constantly pressed by a spring towards 
the fixed plate or guide, so that this end of the lever is caused to follow 
the contour or form of the edge of the fixed or guide plate. The cutter 
commences to act on the outermost end of the wire on its moving beyond 
the fixed bearing, and the cutting continues as the slide with the fixed 
| bearing and cutter are moved up to the spindle, the quantity cut off from 
| the wire depending on the form of the guide plate. By these means great 








647. C. ANDERSON, Fettykil, Leslie, Fife, N.B., ‘‘ Wire cloth, felt, and endless | 





screw or worm disc, keyed or otherwise fixed toa shaft placed ata right | 


pulley ; below this conical roller there is situated a conical supporting roller, | servoir or chamber containing lubricant and spongy material, and situated 


over the upper surface of which the travelling web passes—the travelling | 





| by steam or air, to work upon a 


| 608. 





ventitious | 


The patentees claim the combined operations of evaporating the water | 


truth is obtained, and the stem of the needle is ensured to be in the centre 

of the head or end by which it is held. 

600. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Spring 
tension regulator.”"—A communication.—Dated 9th March, 1864. 

In carrying out this invention an ordinary spring is combined with an 
eccentric, through which the power of the spring is transmitted in sucha 
manner that the first resistance is against a long radius, and as the eccentric 
is turned, this radius diminishes or shortens in proportion to the increased 
force of the spring by compression or extension. The end or moving part 
of the spring and its contending forces are connected by a chain or other 
flexible substitute, which is fixed to the eccentric at its longest radius, and 
is passed over or so far around it as to lead to the intended position for 
operating between two resisting points. The eccentric is made adjustable 
by means of aset screw passing through it iv a line with which its leverage 
force is to be changed, so that by turning the set screw right or left, the 
effective tension of the spring may be changed in any desired way, or, in 
other words, the effective force of the spring may be perfectly contrelled 
by adjusting the eccentric with the screw.—.Vot procecded with. 

601. J. H. ScHoriEeLp, Oldham, ** Uechanism for lubricating srictional gur- 
Saces in machinery.” — Dated lth March, 1864. 
The patentee claims, First, the use and application of a horizontal re- 





alternately between the spindies (as shown in the drawing), ducts or outlets 
communicating with the spindle at each side of the chamber, so that one 
chamber will lubricate two spindles. Secondly, the application and arrange- 
ment of apparatus for lubricating other frictional surfaces, as described. 
605. J. CuayTon, Wolverhampton, ‘* Rererberatory and other furnaces for 
heating and melting iron and stee!, d&c.”’—Dated 10th March, 1864. 

This invention consists, essentiaily, in making the whole of the bed of the 
said furnaces, capable of rotation or oscillation in a horizontal plane, so 
that, by the said rotation or usciliation of the said bed the'whole of the ingots 
or masses of iron or steel placed upon it can be exposed in their turn to the 
hottest part of the furnace, and the said ingots or masses thereby heated, 
or theiron or steel melted upon or in the said steel. 

606. H. A. BONNEVILLE, Porchester-terrace, Bayswater, 
paper."—A communication.—Dated 10th March, 1864. 

This invention consists in applying mother-of-pearl to velvet papers. The 
shells are prepared by being placed in a grating an inch or two above a fire, 
and allowed to heat thoroughly ; about five or ten minutes after, when the 
pearl begins to crack, the shells are removed and plunged in cold water. The 
shells are next ground and sifted. Thus powder is applied to the paper in 
the usual way by the process employed for velveting paper.—Not proceeded 
with. 

607. W. W. Burpvon, Neweastle-wpon-Tyne, “ Improvements in hewing or 
getting coal, aad in apparatus employed therein.”—Dated 10th March, 








* Ornamental 





employment of a hammer or piston, driven 
“‘jemmy” or pick by blows on the head, 
while the pick or jemmy is held loose by a man, or is attached to the 
piston, so as to loosen the coal at top or bottom or sides by elevating or 
lowering the piston or frame on which it stands. The invention also 
consists in the employment of a saw, circular or horizontal, and the in- 
ventor works the same by steam or air, horizontally or perpendicularly 
to the sides of the coal, or bottom, or top thereof.—Not proceeded with. 

J. V. N. BazaLGettTe, Devonshire-strcet, London, ** Veatilating hats 
and other like coverings for the head.” —Dated 10th March, 184. 

This invention cousists in carrying off the heated air from the head by 
one or more apertures in the crown or top of the hat, or other like covering 
for the head, and in supplying tie place of the heated air by fresh air, 
introduced through one or more apertures also in the crown or top of the 
hat, or other like covering. ‘The fresh air is conducted down inside the hat 
by a pipe or pipes, or by an inner lining to the hat, with a passage or pas- 
sages for the air all around the inside. The apparatus is a ventilator, for 
the admission of fresh and outlet of heated air. It consists of an upper 
dise with an aperture through it, and with another aperture opening into 
an inclined tube, the lower end of which communicates with an aperture in 
asecond disc, and this second disc has an inner lining connected to it. The 
inver lining is kept a distance, say, a quarter of an inch, more or less, 
from the crown and sides of the hat. ‘The aperture through the upper 
disc communicates with the space between the crown and body of the hat 
and the lining. The ventilating apparatus is completed by a register plate 
on the upper disc. The register plate has two apertures in it, and is 





1504. 
This invention consists in the 





capable of being turned, so as to more or less open and close the apertures 
in the said disc, wheresy ventilation may be 
with, 


regulated.—Nol proceeded 


St. Lows, Missouri, U.S., ** Hot blast ovens.” —Deted 





The objects of this invention are to overcome several ordinary difliculties, 
to effect great economy in the construction and operation of hot blast ovens, 
to increase the efficiency and durability thereof, and, at the same time, to pre- 
duce asimple furnace for heating air, which, without damage or injury to the 
heating devices may impart to the blast a much higher degree of heat than 
cau be attained by means of metallic devices now in common uve for like 
purposes. ‘To this end t.e patentee employs refractory clay, or other 
equivalent earthern substance, as the material for constructing the pipes or 
heating cylinders used as air passages or receptacles within hot blast ovens. 
These he constructs and arranges in a novel manner, employing annular 
rings or stops for breaking the current of air, and faciiitating the heating of 
the same. He also employs certain detachable connecting devices and 
flexible connections for facilitating the removal of a defective heating 
cylinder from the oven. And he further constructs the rear wall of the 
said oven so that the heating cylinders may be cleaned while in the oven, 
or readily removed therefrom without disturbing the brickwork. 

611. H. N. Penrics, Wilton House, near Norwich, ‘* Machinery for tunnel- 
ling and driving galleries through rock and other strata.”—Dated 10th 
March, 1864. 

This invention cannot be described without reference to the drawings. 
612. F. Warton, Staines, ** Machinery for raising water and other liquids.’ 

—Dated 10th March, 1864. 

In performing this invention two endless belts are employed passing over 
pulleys which are driven in any convenient manner. Two oi the pulleys 
are immersed partially or entirely in the water or liquid to be raised, and 
the other two pulleys are placed at or near the level to which it is desired 
to raise the liquid. The pulleys are so arranged that the asceuding portions 





| of the endless belts come oposite to each other at only a short distance 


apart, and if the belts are long these portions of them are supported at 
intervals by friction pulleys to prevent them separating the one from the 
other. Belts thus arranged and driven will raise water or liquids more or 
less efficiently ; the patentee, however, renders it more effective by forming 
the bands with flexible lips or flaps. ‘To each e of the bands a lip or flap 
is attached all round, or the lip or fap may bea portion of the band turned 
over on itself, and as the bands pass over the pulleys, the lips or flaps fold 
down flat on the outside of the band. At other times, however, they stand 
out more or less from it, and in the parts of the bands which are brought 
face to face, as before-mentioned, the lips or flaps come in contact the one 
with the other, so as to make an enclosed passage or tube which, when the 
apparatus is at work, is constantly travelling upwards, thus the water or 
liquid is prevented falling back away from the bands as it otherwise would 
do to some extent. In order also to increase the hold of the bands on the 
water or liquid, the patentee makes them with transverse ridges of \ulca- 
nised india-rabber or flexible material ; doctors or scrapers take the water 
or liquid off the bands when it is on the top pu'leys to prevent its descend- 
ing again with the bands, 





















613. W. Winsox, Manchester, *‘ Apparatus for supplying hot water from 
kitchen and other boilers to baths, and for general use in 
dwelling-houses and other places, whereby explosion is entirely prevented.’ 
—Dated 11th March, 1864. 

The patentee claims, First, connecting the draw-off pipe to the return pipe 
to the boiler in the manner and for the purpose stated and set forth, 
whereby it becomes an absolute impossibility to empty the cylinder, and 
so all cause of explosion is thereby entirely prevented. Secondly, the appli- 
cation and use of a safety or warning pipe and glass gauge to indicate the 
contents of the “ hot water cylinder” in case of a stoppage of supply to 
the said cylinder, as described. Thirdly, forming the draw-off pipe into a 
heated rail for the purposes described. 

615. W. R. Bowpitcu, St. Andrew's, Watejleld, “‘ Re 
on railway and other carriages.” —Dated 11th March, 1864. - 

This invention cannot be described without reference to the drawings. 
617. C. J. SHARP, Clerkvnwell, London, ‘* Lock or fastening for portemonnas, 

desks, cases, &c.”"—Dated 11th March, 1864. 

This invention consists in the combination of parts hereinafter set forth. 
The lock plate has a slot or aperture made in it ; on this plate are flanges 
between which a piston with a catch is free toslice ; a spiral or other spring 
is fitted to act against the piston, and drives it back when pressure Is re- 
moved from the knob or projection by which it is moved. A hasp with 
notch in it is affixed to the flap of the portemonnaie, or other like article, 
and the lock itself to the body of the article, or vice versa. 

W. T. W. Jones, Old Cavendish-street, London, ‘Construction or 

arranjgement of laced boots.”— Dated 11th March, 1864. . 

According to this invention the patentee combines with each boot a ree! 
or winder, on which the loose end of the lace is wound when the boot is in 
wear. He makes the lace so long that it can, without unthreading it from 
any of the eyes in the boot, be sufficiently loosened to allow of the boot being 
taken off readily. The outer end of the lace is connected to the reel or 
winder, and when the lace is pulled tight, so as to fasten the boot on the 
foot, the end of the lace is wound upon or by the reel. He prefers to make 
the reel or winder with hooks or fastenings upon it, so that, after the lace 
has been wound upon it, it may be secured to the beot in any require 
position. 





washstands, 





yulating the jlow of gas 
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“ Securely adjusting and 
” 


93. E. WauTon, Wood-street, Cheapside, London, 
fastening gentlemen’s scarfs on any sized neck by means of a (oop buckle. 
“—Dated 12ih March, 1864. ; 

This invention cannot be described without reference to the drawings.— 

Not procee ded with. 

631. A. Smitu, Stratford, Essex, ** 
12th March, 1864. : 

This invention cannot be described without refe1 to the dr 

(23. H. Hancock, Clayland’s-road, and W. H. Vickess, jun., 
street, Southwark, ** Fastening for doors, winduwe, soses, chests, d 
Dated 12th March, 1864. y i ; 

This invention cons‘sts of a novel arrangement of self-acting or In 

«pring bolts upon the back of a door, and all capable of being actu 

onetime. To the end of each bolt is fastened a chain which is carried to, 

and fastened round, a stud or nut in the centre of the door; this nut is 

-rooved while the chains are wound when the bolts are shot back. _ On the 

coor are fixed two spring catches, one for the purpose of releasing the bolts, 

vnd the other for securing them when bolted. When the volts are r.quired 
to be released, a small key is inserted from the front, which acts upou one 
of the spring catches ; this spring catch releases the stud, by which movement 
the whole of the bolts are shot, and thus the door becomes thoroughly 
secured ; while at the same time the other spring catch retains the nut, pre- 


Machinery for dragging bristles.” —Dated 


nee wings. 


slackman- 
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venting it from being turned.— Not ; ded with, 
636. T. RAWLINGS, Gresham House, Old Broad-street, London, “* Wrenches, 
- , Mes ) al 
rendering them applicable Jor cutting pipes, é&c."—Dated 12th March, 


1864. : 
In performing this invention the patentee forms an aperture in tne face 
part of either jaw of a wrench for the introduction and support Of & Clasp 
or cutter, which is held stationary within the aperture by means of project- 
ing pins ; or the clasp or cutter may be permanently fixed, or form one “ f 
the jaws. He makes the cutter of thin steel, usually from about one-eighth 
to three-eighths of an inch in thickness, and of any desired width, and 
such cutter is pointed, toothed, or basa plain knife edge, according to circum 
stances ; the face of the cutter is made wedge-shaped, or wider at the top 
than at the bottom, so that the pipe. or whatever is to be cut, is prevented 
irom slipping out at the top. In cutting pipe or round iron rod the wrench 
may be turned in either direction. The clasp is also made wedge-shaped, 
and its thickness is about that of the jaws. In clasping a pipe to turn it 
round the wrench is turned in the direction of the pitch of the teeth, or by 
reversing the wrench, or by changing the face of the clasp, the pipe may 
be turned in the opposite direction.—Nol proceeded with. 














¢39. T. PAKKINSON and F. TayLor, Black! and T. Burvox, Padikem, 
** Machinery and apparatus Jor sizing, dressing, dyeing, uk ary. — 
Dated 14th March, 1864. 
This invention cannot be described without reference to the draw.ngs. 


640. W. A. Martin and E. WyLAM, Cunnon-street, London, “ Furnace bars.” 
—Dated 12th March, 1864. 

This invention consists in the combination of wrought 
with cast iron rocking furnace bars, by preference, with those con structed 
under a patent dated the 28th September, 1860 (No. 2351). ‘This the 
nventors do in such manner that that part of the furnace bar which is in 
contact with the fue! should be of wrought iron or steel, reby greater 
durability is obtained, while the lower part, to which is atta: tid the gearing 
for producing the rocking motion, is constructed as heretotere of cast iron. 
‘they propose to effect this by reducing the depth of the bars as at present 
constructed about one half, or constructing new bars of it the same 
proportions as the said reduced bars, and in either case pla ing Upon their 
uppersurface bars of wrought iron or steel of the section that nay be found 
most suitable. They propose to attach to the lower bar of cast iron lugs or 
side pieces or plates having holes in them to receive rivets, >0 that, upon 
the upper bars of wrough n orstee! being placed in their proper position 
upon the lower bars, the rivets will fasten or hold both bars securely together. 
—Not procecded with. 

641. J. Newey, i/arborne, Stafford, ** Fire escape.” —Dated 14th March, 1564. 

This improved fire escape consists, essentiaily, of a portable horizoi tal 
stage or platform, capable of being ray idly secured to the window sill, the 
said platform being provided with the appliances hereinafter descr 
‘The platform consists of a framing ; of iron, the framing 
the greater part filled in with wooc ‘ms forming part of the 
are bent at right angles to the plane of the ning, and are furnis 
thumb screws. The platform is also provided with oblique stays - 
under side, and, when in use, the st bear against the outer wall of the 

“building, and the turned down erfds ming bear egainst the window 





iron or steel bars 






































sash inside the room, ‘The thumb sere serve to adjust the fire escape to 
walls of different thicknesses. Under th the plaitoria is a short iron 
adder with a small platiorm at botto nd having stuys at back which, 
by bearing against the outside of the wall, preserve the said ladder ina 





vertical position. At the extreme end of the upper or larger platform is a 
pulley, over which a rope or chain is passed, In using the fire escape it 
only requires to be put out of the window jin such « way that the upper 
platform is horizontal, the stays bearing egainst the outside of the wall, 
«nd the ends of the thumb screws against the window sash inside the room, 
By turning the thumb screws the fire escape may be adjusted to any thick- 
ness of wail. In using this fire escape to remove women and children from 
ihe room, the woman or child enters « sack or bag, in the room, and being 
ifteé to the upper platform, descends the lacder to the smaller lower 
platform, the steps of the ladder being readily felt by the feet t rough the 
sack or bag. Having arrived on the lower platform th« sack or bag is 
jowered by means of the rope or chain whic! } I d to the sack 
before it left the room. This lowcring is effected by a persun in room 
or below. 


645. W. E. Grpce, 
continuous manufacture of ¢ 
March, 1864 

This invention cannot be describe 
646. J. Puatr and G. Littir, Oldham, ‘ Moulding from patterns for cast- 

ing.”—Dated \4th March, 1804 

According to this invention the pattern to be moulded is placed upon, and 
attached to, a bed or table, and its outline is then surrounded by a templat 
formed of sheet metal. Upon this template the box or flask is placed, and 
the sand rammed in. The wh<le being now turned over, the tern may 
be withdrawn through the template, whereby the edges of moulded 
sand are protected. 

648. W. Hensman, Woburn, Bedford, “ Apparatus fe 
weights.” —Dated 14th March, 164. 

This invention relates to apparatus applicable to cranes, winches, ¢ 
and other machinery for lifting and lowering ponderable bodies, the « 
being to retain the weight by the s¢ on of the apparatus at an 
tion while being lifted or lowered by the action of a brake which is appiied 
constantly, while at the same time no obstacle is presented to the raising of 
the weight by the brake so applied. 

651. J. H. Hoyt, Southampton-buildings, Chancery-lane, London, ** Wind- 
lasses.”’--A conmunication.— Dated 15th March, 1364. 

The nature of this invention consists, chicfiy, in the employment of one 
or more tapering spiral grooved windlasses fui esses and other kinds of 
mechanism to overcome resistance.—Not proceeded with, 

653. E. Bauer, Birmingham, * Water slide ”— Dated ith March, 
1864, 

This invention consists in making the upper part of the outer or sliding 
tube of the said gas« 3 of glass, or other transparent material, or in 
inserting pieces of glass or other transparent material in the upper part of 
the outer or sliding tube. As the water by which the escape of gas is 
prevented in the gaseliers is contained in the outer or sliding tube, the 
glass or transparent material permits the water within the outer or slid ng 
tube to be seen, and any deficiency «i water which may occur by evapora- 
tion is readily observed. ‘ 
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656. M. Monrcomery, Liverpool, “ Ships’ sounding vods."—Dated 15th 
March, 1864, 
This invention consists in obtaining the mark of the water line on th 
inside of a hollow rod or other hollow construction ca of being 
opened immediately after use, so that the depth of water be ascer- 





tained with certainty.—Not proceeded with. 
660. A. Gener, Berlin, “ Applying leather to the menuvfacture of hats, caps, 

bonnets, §c.”—Dated 5th March, 1864. 
This invention consists in a method of manufacturing hats, caps, bonnets, 


and other articles of head dress of one entire piece of leather.—JNot pro- 
ceeded with. 
661. E. F. Rurrin, Lumpkin, Georgia, Americc, “ Marine aad land signals.” 


— Dated 15th March, 1864. 

This invention has for its object a simple and improved system for marine 
and land signalling, expressing messages by signs represented by letters and 
numerals by day or night, and which, in the daytime, may be accomplished 
by a single flag attached to the upper end of a staff, and at night by the aid 
of one fixed and one movable light, the fixed light being placed in front of 
the feet of the operator, and the other attached to the head of the flag pole 
in lieu of the flag. The pole may be held in the hand of the operator, or 
may be suspended by a universal joint to a stationary or movable frame or 
standard of any convenient fourm. The invention cannot be fully described 
without reference to the drawin, 
664. B. Day, Hudson, Je 


Sor printing, stereot) 














New ¥, America, “ Producing relief plates 
trotyping.”—Dated 1ith March, 1864. 
This invention consists in drawing upon the surface of prepared chalk, clay, 
or similar material, with a non penetrating ink, having sufficient body or 
strength in itself to resist the 






ping, o7 





sub-equent brushing or rubbing operations 
that remove the surface of the « rc vaterial at the parts which 
are not protected by such ink, and theicby Jeaving the said drawing in 
relief. 
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This invention has for its object to render such furnaces capable of pro- | 
ducing iron for casting in better condition, and with a more economical use 
of fuel than heretofore. The invention consists, First, in constructing the 
lower portion, or all that part of the furnace below the charging door, of 
an oblong form in cross section, and of such shape that the four sides shall 
represents ares of circles whose radii are about the same, where sy great 
strength is afforded, and the penetration of the mass of fuel by the blast is 
facilitated, and a more perfect combustion is induced. Secondly, in so con- | 
structing the furnace and applying the blast as that the blast hall enter 
the furnace under the bosh in a continuously surrounding and unobstructed 
sheet, whereby a more even and perfect combustion is produced, and the 
metal is melted to a more desirable condition. Thirdly, in the arrange- 
ment, in a continuous air space surrounding the lower portion of the 
furnace, of deflecting and sustaining plates, which serve to deflect and 
guide the blasts of air introduced to the air space or chamber, and also 
tend to support and strengthen the bosh of the furnace. Fourthly, in 
making a portion of each of the two opposite sides of the furnace 
removable, and so constructing the whole that, after the removal or 
detachment of the said portions, the remaining portions may be readily 
united or connected, whereby the capacity and shape of the furnace may 
be varied at pleasure. Fifthly, in a novel construction of bottom or dump- 
ing doors, which are more rapidly and perfectly worked than the doors are 
worked by the means heretofore employed. 

675. E. T. WAKEFIELD, Bayswater, Middlesex 
ting apparatus.”—Dated 16th March, 1864. 

In constructing this apparatus the patentee takes an argand burner and 
glass chimney, and places over them a porcelain, glass, or earthenware pipe. 
He fits at the bottom of this pipe a transparent glass shade, and connects 
the top or upper part of the pipe with a horizontal pipe of similar material 
to the first-named pipe, and external to the ceiling, and opening into a 
chimney or flue. e places in this latter pipe a valve, but in some cases 
this valve may be dispensed with. 


“Gas lighting and ventik 











TRE IRON, COAL, AND GENERAL TRADES OF 
BiIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inox TRADE AND THE GREAT SrRIKE or CoLiieRs: Renewal 
of the Strike: Soundness of Trade: Trade Quict—Inonworks 
hhisewHEreE: North Wales—Puppiinc by Macuinery : Walker's 
Rotary Furnace in Other Hands—— JvuviciaL anv Orner PrRo- 
CEEDINGS IN CONNECTION WITH THE STRIKE: Committal of Men 
Jor Intimidation: Mr. Griffiths Amongst the Colliers: Mass Meetings 
at Daybreak: Applications to the Lord Lieutenant and the Stipendiary 
—New Force at Rounp Oak—Harpwartr TRavEs. 

On Change in Birmingham yesterday (Thursday) and in Wolver- 
hampton on Wednesday not much improvement was reported to 
have taken place in the iron trade during the past week. There is 
a steady in-flow of orders, but the specifications are not of much 
aggregate worth. On the whole there is somewhat less being done 
now than was the case last week. ‘The prices-are not firm, except 
in a few instances where the brands have a wide reputation. The 
chief topic of discussion was the renewal of the colliers’ strike, with 
the necessity which the masters believe exists for such immense 
meetings at scarcely dawn being prohibited. The failures in other 
parts of the kingdom were not regarded as likely to affect South 
Staffordshire further than in diminution of orders. The soundness 
of the trade that has for some time been done here was evidenced, it 
was remarked, by the pressure of a three months’ strike having 
resulted in only one failure. Yesterday, in Birmingham, no more 
than yesterday in this town, were many orders received for either 
finished or pig iron. Makers who can work full time are unable to 
keep their mills in complete operation. As a rule, only little work 
is being done at the finished iron establishments. 

lronmasters in this district are turning their attention to the 
merits of North Wales and elsewhere, as likely to afford facilities 
for trade investments of a superior character to those which are 
offered here now that the mines are so far exhausted, and the Jabour 
difliculties are considerable. Among the ironmasters of South 
Staffordshire who are taking this step are the Messrs. Beard, of 
Lilston, whoare now the proprietors of the Lay Forge, at Gweesyllt, 
near Wrexham. Previously to its passing into Messrs. Beard’s 
hands the forge has been for some time in disuse. It is 
supplied with abundance of water from the river Alyn. Water 
power had long been used there, and it will be continued 
by Messrs. Beard for the working of a portion of their machinery ; 
but they will supplement it with some steam phwer, to work, 
amongst other things, a steam hammer. Messrs. Beard have also 
purchased a large tract of land containing minerals close to the 
works, and they are now just on the cross of the first series. They 
will use chiefly North Wales and Cleveland pigs, and although there 
is not yet a railway much within a distance of two miles, yet their 
carting and freightage will cost less than the to-and-fro carriage 
costs them at their works in Bilston. Shortly, however, a line of 
railway will pass close to the works, into which there will then be 
a siding. Some very valuable clay has also been found on the 
estate, from which Messrs. Beard will make all their furnace bricks, 
at the same time supplying the surrounding market. Messrs. 
Beard, it will be remembered, were the first to supply puddling ma- 
chinery, of which Mr. Griffiths, of Derby, is the patentee. Recently 
they have obtained certain concessions from Mr. Griffiths, which 
wil enable them to apply the principle on a larger extent than 
heretofore. Messrs. Beard intend to work all their furnaces by the 
assistance of this machinery, and they hope to be able to turn out 
30 ewt. per turn. 

It is gratifying to see the extent to which attention is being 
now directed to the question of machinery in puddling. ‘There is, 
at Jength, a probability of the furnace which was invented by Mr. 
Lb. P. Walker, of Woiverhampton, receiving a fair trial. Within 
the past few days the patent has passed into the hands of a well- 
known extensive ironmaking firm, who, some time ago, experi- 
mented with the furnace which was brought out by Mr. ‘Took, of 
London, It will be remembered that Mr. Walker's principle is that 
of a rotary furnace, slightly inclined; and Mr. Walker contem- 
plated the working of the crude or pig iron in a secoud furnace into 
the rotary puddling furnace. Mr. ‘Tooth’s furnace was also rotary ; 
but it did not incline, as we understand, and it was intended to 
melt the crude iron in the puddling furnace as upon the old prin- 
ciple. The process of melting in a second furnace had, however, 
been patented by Mr. emer before Mr. Walker secured his 
patent, but he was not aware of the fact. Before, therefore, Mr. 
Walker’s furnace passed into the hands of its present possessors 
the claim to that process was abandoned. <A_ record to 
that effect was duly notified in the Zimes on Saturday last. It 
may well be desired that the experiments now about to be 
made will lead to satisfactory results, for a puddling furnace 
the working of which, shall, to some extent, be independent of 
manual labour, is the great want of the iron trade. Had such a 
furnace existed, we should not in this district have sustained the 
heavy losses and the great inconvenience that we have in the past 
three months been suffering from “ the great strike of colliers.” If 
the masters had reduced the puddlers and millmen when tiey 
dropped the price of iron three months ago, the colliers would not 
have struck; but the ironworkers were not reduced because the 
supply of skilled men is under the demand of the market. 
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ffiths said that coal was coming from a distance in place of that 
which had ceased to be raised in South Staffordshire. ‘This coal that 
was coming from a distance was getting a trial anda footing in the 
district, and by-and-by the coal producers of South Staffordshire 
might find it a very formidable rival tocontend with. The different 
railway companies had put themselves very much about in order to 
find trucks to convey the coals from those parts into South Stafford- 
shire. Those companies would begin presently to look at the larg’ 
revenus to be derived from the carriage of those coals, and would 
try to make a trade of it. 

The complaints of the masters in Wolverhampton and Birming- 
ham had reference to paramountly the largest meeting of miners 
that has yet been held, which took place at half-past four o’clock on 
Wednesday morning, near to Tipton, The language used and the 
temper displayed, it was added, was much more violent than has 
hitherto characterised any meeting that has been held up to this 
time. A determination was expressed to bring out again the men 
who have gone to work, and to exert a powerlul influence towards 
stopping the pits. On the conclusion of the meeting, detachments 
of men, 2,000 or 3,000 strong, were marched off in different 
directions, who induced a large number of miners to 
refrain from going to work and others to leave off, 
Such was the feeling on the ‘Change that the Lord-Lieutenant 
of the county and the stipendiary magistrate are now being com- 
municated with, with a view to those precautions being taken to 
preserve the public peace which those gentlemen, when the facts 
have been laid before them, may deem necessary. 

On Tuesday morning a new forge, adjoining the Earl of 
Du.iey’s ironworks, at Round Oak, was opened. There were a 
large number of the men present, and several of the agents of the 
Earl of Dudley. Immediately before the forge was opened 
refreshments were supplied, and Mr. Frederick Smith mounted 
the hammer, and delivered an appropriate address. The men 
afterwards drank success to the new works, and the proceedings 
terminated. 

The general hardware trades of this district continue in the 
healthy condition reported in our last. In Birmingham the de- 
mand for material has slightly fallen off, but the trade of the 
town generally is steady. The demand for fancy guods is not so 
large as is usual at this time of the year. {un Wolverhamptong 
there is little unemployed labour. ‘The tin-plate workers and 
japanners are engaged principally on account of the home trade, 
and the brassfounders are working full time on orders also chiefly 
for home cousumption, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Livenroo.: Shipbuilding on the Mersey: Departure of the new 
Steamer Payta: Mersey Docks and Harbour Board—Aarration 
ror A Datty Maw Service to tree Iste or Man—Tue 
Norru-Eastern Disrricr: Launch of an Iron Barque; The lron 
Zrade—Horsrortu Water Surrty—Srare or TrRAvE AT 
SuerrikLp—Humver SHIreviLpinG AND Ironworks Company 
—Raitway Prerarations ror Next Session — TIMPERLEY, 
Srockxrort, &e., Ramway—Ramway Tarwrs—STaTe or 
TRAvE IN Derbysiine AND Souta Yorksume— Buast Fur- 
N/ IN THE CLEVELAND Grour; Number In and Out 
Iresh Furnaces Building—SuirsuuainGe ar Hui.—Scorrisu 
Marrers: Railway Amalgamation: Departure of Mechanics, ec. 
jor the Canal Works —SuivrsviLpinGc on THE CLYI 
Glasgow Association of Assistant-Enginecrs: Improvements in Tele- 

graphy: Controlling Clocks ty a Current of Electricity: Storage of 

Pig lron. 

To commence with Liverpool, we may note that Messrs. Vernon and 

Son, Brunswick Dock, on Saturday launched the Vernon, a sister 

ship to the Bayard, which was launched in April for Messrs. 

Alexander Young and Co. She is an iron vessel, combining all the 

modern improvements, is 210ft. between the perpendiculars, 36ft. 

beam, 23{t. depth of hold, and 1,298 71°94 0.m. She is classed A 1 

at Lloyd's, and twenty years with the Liverpool Underwriters. 

Messrs. Miller and Sons launched on Saturday the Abigail, a steel- 

built paddle-steamer for blockading purposes. She is 262ft. long 

over all, 30ft. beam, 14ft. depth of hold, and 1,110 o.m. She is to be 
fitted with oscillating engines made by Messrs. James Watt and Co., 
of London, and of 300-horse power. Messrs. Jones, Quiggin, and 

Co., launched from their yard the Rosine, one of a line of twenty 

steel paddle ocean steamers, supposed to be intended for blockading 

purposes, She is 270ft. in length, and is fitted with steel-wire 
rigging as a two-masted schooner. She is of 1,391 tons, and has 
engines of 300-horse power, manufactured by Messrs. James Watt 
and Co. Messrs. Holderness and Chilton launched from their yard 
at the Herculaneum Dock, the fourth of a line of ships built on 
Jordan and Getty’s composite principles. She is 500 tons burthen, 
and was launched fully rigged. Her destination is the China trade, 
and she was appropriately christened the Keu-Kee. The new 
steamer Stag, built by Messrs. Jones, Quiggin, and Co. for running 
the blockade, made a satisfactory trip on Saturday. There was also 
launched about noon on Saturday, from the yard of Mr. John 

Robinson, Duake’s Dock, a barque of about 660 tons, all rigged and 

coppered complete, which is the fifth of the series built on his patent. 

She was christened the Umgeni. The vessel, which is flat-bottomed, 

and plunged a distance of ten feet into the water, is built specially 

for conveying machinery. She is rigged entirely with wire ropes, 
and has been built for Mr. G. H. Wilkinson, of Water-street. On 

Saturday the Pacific Steam Navigation Company’s new steamer, 

Payta left the Mersey, on her first voyage to the Pacific; and will 

call at Madeira, Monte Video, St. Vincent, and Valparaiso 

She takes out mails and ninety-six passengers, but has refused any 

cargo. This fine steamer went on her trial trip on{Saturday week, 

and reached a mean speed of 13°26 knots per hour. She has been 
built and her engines supplied by Messrs. Randolph, Elder, and Co., 
of the Clyde. She is built, as regards passenger accommodation, 
somewhat on the principle of the American river steamboats, the 
whole of her berths being above the main deck, and, though shielded 
from the heat, are open to the sea breeze. At the last sitting of the 

Mersey Docks and Harbour Board, it was stated that a letter had 

been received from the manager to the Mersey River Steamboat 

Company (Limited) accepting the offer of the Board to permit the 

mooring of a landing-stage off the Harington dock wall, and it was 

resolved that a chart be sent to the company showing that the 
pontoons were liable to ground at low water. The engineer having 
reported that there was an accumulation of silt under the landing- 
stage in the low water basin, was authorised to use the sluices in 
connection with the sewer along the south side of the basin, but to 
do so with great caution. 

The inhabitants of the Isle of Man are agitating for a daily mail 
service, vid Holyhead 

We have two or three matters to note from the north-eastern dis- 
trict. An iron barque was launched on Staturday afternoon from the 
vard of Messrs. Denton, Gray, and Co., Middleton, She has been 
built for Messrs. Moon andjSons, Sunderland, who propose putting 
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The miners on strike in the Bilston district were glad to accept | 
work at the reduction on Tuesday. Whilst six bands were out on 
Monday week, there was only one band out on the second day of | 
this week. Meetings of miners were held on Monday morning in 
pursuance of a “miners’ plan of the general meetings in the 
district.” On Friday last nine colliers brought up for intimi 
dation before the stipendiary, who commuitied them all to three | 
month’s imprisonment with hard labour. Again, on Monday four 
men were sentenced at Westbromwhich to the same term of 
imprisonment for a similar offence. ‘The stipendiary, in the former 
case, said if the men were again brought before him he should | 
commit them for trial to the assizes for conspiracy.—On Saturday 
last Mr. Samuel Griffiths, the well-known metal broker, addressed a | 
large number of colliers at Bilston on the subject of the strike at 
the request of their committee. In the course of his remarks Mr. 








her in the copper oretrade, for which purpose she is expressly fitted out. 
Her length is 141ft., and she will carry about 1,500 tons of cargo. Miss 
Denton christened her the Deerfoot as the vessel left the * ways.” 
In connection with the iron trade of the north-east, we may note 
that work appears plentiful, and at one or two places important 
alterations are under consideration. ‘The Weardale Iron Company 
have five furnaces in full operation at Tow Law, and one at Stan- 
hope belonging to the same firm is in constant use. At Ferryhill, 
Mr. J. Morrison has three in operation, and the four at Witton Park, 
belonging to Messrs. Bolckow and Vaughan, are in full play. At Con- 
sett there are ten out and eight in belonging to the Derwent Iron 
Company, and at Darlington the South Durham Company have two 
in and one out. It is rumoured that extensive alterations are con- 
templated at Darlington on the premises of the Darlington Iron- 
works. 
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Mr. McLandsborough, ©.E., Bradford, has received a prize of £50 
offered by a joint-stock company formed for supplying Horsforth 
with water. Mr. McLandsborough has been instructed to carry out 
the scheme ; and application will be made to Parliament in the next 
session for the necessary powers. There were about eight plans sent 
in. 

The ‘‘ American trade” at Sheffield continues stagnant, scarcely 
any steel being sent, and still less manufactured goods. The Canadians 
are closing a good season, though some houses have still fair orders 
in hand. The Russian season, which was dull at first but has latterly 
been rather brisk, is also closing. These circumstances, together 
with a temporary depression in the home markets, from the high rate 
of discount and the disquietude caused by failures, cause trade to be, 
on the whole, quiet, though the French market is a little more active, 
and an average business is being done with other continental states, 
and with India and Australia. The steel trade is still active in 
some branches, large orders are in hand for springs, buffers, and other 
railway material, for heavy castings for machinery, and for several 
descriptions of tools. The cutlery branches are quiet, except that 
there is a moderate demand for secondary qualities of table and spring 
knives. The saw trade is, on the whole, quiet ; and only a moderate 
business is being done in the file and edge tool branches. 

It is understood that the connection between Mr. Martin Samuel- 
son and the Humber Shipbuilding and Ironworks Company, has 
terminated. Mr. G. Harrison, late of the Millwall works, has been 
elected deputy-chairman, and will take the whole executive 
management of the concern, Sir John Hay, formerly chairman of 
the Iron Plate Committee, has accepted the chairmanship of the 
Millwall Ironworks Company. 

In connection with railway preparations for next session, we may 
note that steps are being taken for making branch lines near Halifax 
from the Lancashire and Yorkshire Railway, one starting at North 
Dean and running to Holywell Green, Stainland, and the other 
beginning at Luddenden Foot, and running a little above Ludden- 
den. On Saturday deputations from millowners and landowners of 
both these localities waited upon certain of the directors, and the 
engineer and solicitor, of the Lancashire and Yorkshire Railway Com- 
pany, at Halifax, touching the construction of these projected rail- 
ways. It is stated that the company offered to subscribe half the 
amount of capital required in the making of these lines. In their last 
half-yearly report, the North-Eastern directors spoke of certain new 
lines in the North Riding then under consideration. Surveys are now 
in progress by that company for extending the Guisborough line to 
the ironstone mines near Lofthouse, in Cleveland, and for a branch 
out of the Malton and Thirsk line, to Helmsley, and thence skirting 
the foot of; the hills to Kirby Moorside and Pickering. For a month 
past an inquiry has been going on as to the propriety of starting a 
new company to occupy the great Wold valley, between Rillington 
and Lowthorpe, by a railway, and last week several gentlemen inte- 
rested in the matter went over the ground, and have resolved to 
form a company and take the requisite parliamentary steps. The 
project is to use about four miles of the Malton and Scarbro’ line to 
Rillington, then to pass through the Wold valley by way of Winter- 
ingham, Langtoft, and Kilham to 8Lowthorpe, thence running on 
five miles or so of the Hull and Scarbro’ line to Bridlington. The 
new line would be about 18 miles long, and the expense is laid at 
only £5,000 a mile. 

In the course of last week, a locomotive and two trucks passed 
over the newly constructed railway from Timperley to Stockport, 
and thence over the viaduct into Portwood, the object being to test 
the stability of the line. The works proved to be in a satisfactory 
state, including the girder bridge over the river at Heaton Mersey, 
which is 300ft. long, and arranged in two spans of 1d0ft. each. The 
settling has been inconsiderable. The propriety of opening the 
whole line from Stockport to Liverpool, connecting the eastern 
traffic by Woodley to Hull, will be laid before the directors at an 
early day. 

The council of the Leeds Chamber of Commerce have for some 
time past urged upon the several railway companies carrying 
between Leeds and London the propriety of making their rates more 
in accordance with those from Manchester and other Lancashire 
towns. ‘These eflorts have been attended with success, and the 
president of the chamber has received letters from the various rail- 
way companies, stating that in future the rates to London for linen, 
cotton, woollen, and worsted goods, including yarns, conveyed direct 
for export, are reduced from 43s. 4d. to 35s. per ton ; while those for 
horse rugs, low soldiers’ clothing, railway rugs, serge, woollen cloths, 
balk cloth, stuff goods, and cotton crapes, are reduced from 50s. to 


* 42s. 6d. 


The Derbyshire coal trade continues in a very active state. In 
the iron trade there are large orders from abroad and also for home 
use, and great activity is manifested. ‘The Staveley works are active 
both in their coal and iron trades, and the same may be said in 
almost every case. In South Yorkshire there is a good demand for 
house coals for the metropolitan market, with a fair business doing 
in engine fuel for Lancashire, although in this respect the inquiry 
has slackened. There is more doing in coke. In the neighbourhood 
of Denaby, a short distance from Mexbro’, a large number of sinkers 
are engaged in opening a colliery. It is to be sunk down to the 
Barnsley seam, and will be the deepest colliery in the South York- 
shire coal field, it being expected that coal will not be reached at a 
less distance than 500 yards. At the ironworks there is a good 
supply of orders, so that tull work is the rule, while the relations 
between master and men are satisfactory. Returns of the quantity 
of coal raised in the Barnsley or South Yorkshire district, for the 
quarter ending September, show a large increase over the previous 
three months, 

We have given some details with reference tc the iron trade of the 
north-eastern district in a previous paragraph, but we should also 
note the position of the blast furnaces of the group, Oct. 7:— 


Places and Owners. In. Out. Total. 

Eston—Holckow and Vaughan ., 9 wc — « 9 
os Ce EN 4c 6s ce. és ce oe — ee 6 

+9 South Bank Co, es. oo ce ss wo 8S co @ we § 
Cargo Fleet—Jones, Dunning, and Co. «2 2.) 2 oe — « 2 
- Cochraneand@o .. .. .. of + 4 — eo 4 

ee Gilkes, Wilson, Pease, andCo. .. .. 5 — - 3b 
Middlesbrough—Bolckow and Vaughan .. .. 4 — .. 4 
= ERGO, ns cc ce es ce 8 — «. 3 
Port Clarence—Bell Brothers co oc te 6 — « 6 
Norton—Warner, Lucas, and Barrett .. .. 3 — . 3 
Stockton—Holdsworth and Co, .. .. .. + 3 ss — ee 3 
Porryhili—J. Morrison 2. ve os oc co of 3 ce = of 8 
Newport—B. Samuelson ee os os B<« 8 wv 3 
Thornaby—W. Whitwell and Co... . Sie —m & 3B 
Darlington—South Durham Co... .. 2 oc BB os 8 
Witton Park—Bolckow and Vaughan tw — . 4 
Stanhope—Weardale Iron Co. .. .. Ll ce = oc 2] 
Towlaw—Weardale Iron Co... 6. «2 ee oe 5 = « §& 
Consett—Derwent IronCo. .. .. «2 «2 of 38 10 .. 38 
Total oe o 7% w« 123 .. 87 


Additional furnaces are in course of erection, as follow : 
South Bank, Eston... .. .. «. .. «. 6, three far advanced. 
Swan, Strawbenzie, and Co., Cargo Fleet 2, laid out for four. 
Tees Ironworks (Gilkes, Wilson, and Co.) 2, far advanced. 
Hopkins, Lloyd and Co., Middiesbro’,. 4, near completion. 
Bell Brothers, Clarence Ironworks ., 2, in progress, foun- 
dation laid for 
four more. 
2, far advanced. 


Fighting Cocks (Middleton Iron Co.).. .. 


Messrs. Fox, Head, and Co., are on the eve of commencing operations 
at their new plate mills, at Newport. 

At Hull, on Tuesday, three large vessels were slipped from the 
ways of the Humber lronworks and Shipbuilding Company. About 
the same time, Messrs. Earle launched a large mail steamer. We 
shall afford further details of these launches next week. 

We learn from Scotland that negotiations are in progress for the 
amalgamation of the Kirkeudbright and Castle Douglas and 
Dumtries Railways with the system of the Glasgow and South- 
Western Company. The screw steamer Scotia sailed from Greenock 
last week, She takes out eighty mechanics and labourers to be em- 





ployed on the works connected with the Suez Canal. The Scotia had 
also on board 1,300 tons of wagons, &c., and six draught horses. 
The steamer will immediately return to Greenock for another cargo 
after landing her present freight. The shipbuilding trade of the 
Clyde continues steady, all the builders being pretty well employed, 
while new orders are arriving moderately. The past month shows a 
considerable increase in the number and tonnage of vessels launched 
over the corresponding month in the previous year, to the extent of 
about 90 per cent. in tonnage. The following is the number and 
tonnage of vessels launched for the month, quarter, and three- 
quarters, ending 30th September :— 


Vessels, Tons. Vessels, Tons. 
1864, 1863. 
Month eo 15 co co 15,000 «oe JR oo oe 8,500 
Quarter .. oc 87 we 52,000 .. 387 .. «+ 81,000 
Nine Months .. 156 e- 125,000 .. 112 we .«- 87,500 


The nine months of this year show an increase of about 50 per cent. 
of tonnage as compared with corresponding period of 1863. ‘The total 
number of launches during the last year showed 170 vessels of 124,000 
tons, so that the nine months of this year, although 16 vessels less 
in number, show an increase of 1,000 tons over the twelve months of 
last year. During last month amongst the vessels launched were the 
screw war ram Osman Ghazy, 4,200 tons, by Messrs. R. Napier and 
Sons, for the Turkish Government; Jupiter (screw), 1,650 tons, 
200-horse power, by Messrs. Wm. Denny, for the Austrian Lloyds 
S. N. Company; Principi Amedio (screw), 1,000 tons, 200-horse 
power, built at Renfrew for an Italian Company; Amy (paddle), 
1,000 tons, 250-horse power, by Messrs. R. Duncan and Co. ; Fingal 
(paddle), 847 tons, 200-horse power, by Messrs. Randolph, Elder, 
and Co.; and Maude Campbell, 870 tons, 200-horse power, by 
Messrs. A. Denny, for the South American trade; Flying Meteor 
(river tug), 400 tons, 120-horse power, by Messrs. Blackwood and 
Gordon, for the Clyde Shipping Company; Thos. Beasley, 340 tons, 
and 90-horse power, for the foreign trade; Largs (paddle), 286, and 
100-horse power, for the Wemyss Bay Railway Company. Of iron 
sailing vessels there were the Kenilworth Castle, 1,000 tons, by 
Messrs. Aitken and Munsell, and Arundel Castle, 995, by Messrs. 
Robert Steele and Co., for Messrs. Donald Currie and Co’s Castle 
line of East India traders; the Mofussilite, 1,100, by Messrs, A 
Stephen and Sons, for Messrs. Finlay, Campbell, and Co., London, 
for the Bombay trade; Lucerne, 650 tons, by Messrs. A. Stephen 
and Sons, for Messrs. G. L. Munro, London, for the East 
India trade; and the Nor’-Wester, 634 tons, by Messrs. 
L. Hill and Co., for Messrs. James Jamieson and Co., Glasgow, 
for the East India trade. ‘The Glasgow Association of Assistant- 
Engineers has inaugurated its fifth session. The introductory ad- 
dress was delivered by Mr. J. Albert Smith. The report of the past 
session having been read and approved of, the president proceeded to 
review the different inventions and various improvements in arts 
and manufactures, &c., during the past year. The address, though 
necessarily short, evinced much forethought. Mr. Leask, the late 
treasurer, having obtained an appointment in Dublin, Mr. Copland 
gave notice that at the next meeting he should propose that the office 
of secretary and treasurer be united. An interim treasurer was 
appointed. Several new members were proposed, and a vote of 
thanks wasaccorded to Mr. J. Albert Smith, and the meeting separated, 
to meet again November 8th to hear a paper from Mr. C. Costa. A 
line of telegraph has just been completed by Mr. Bartholomew for 
Messrs. Hawthorn, between their engine works in Leith and 
Granton. Several important improvements in insulation have been 
introduced. ‘The instruments differ widely in their construction 
from those which have been hitherto adopted in several parts of the 
country, and the operation of sending and receiving messages is said 
to be so simple, that not the slightest difficulty presents itself to any 
one who can spell, even on the first occasion of employing the instru- 
ment, The instruments generally adopted require the use of both 
hands, or of the feet and one hand, for the purpose of generating the 
electricity and sending the message, a somewhat troublesome and 
occasionally difficult operation. Bartholomew's instrument, how- 
ever, requires the use of only one hand; thus the process of tele- 
graphing is greatly simplified. Hitherto one of the chief objections to 
private telegraphs has been the extremely complex nature of the 
mechanism, which, coupled with the great mumber of springs, has 
proved a fruitful source of annoyance from the frequency of their 
failure. The instruments at Messrs. Hawthorn’s, however, are marked 
by an almost total absence of springs, and have even proved to be less 
liable to derangement than any other kind, ‘here is likely to bea 
speedy decision as to the long-talked-of telegraphs between the Edin- 
burgh police stations. The controlling of clocks by a current of 
electricity, directed from the observatory of Glasgow University, 
continues to make steady progress in Glasgow. The great room of 
the Exchange is now supplied with a controlled clock, whose 
indications represent exactly those of the mean time clock 
of the observatory. This clock shows the time to seconds, and, 
therefore, enables members of the Exchange to obtain the correct 
time at any hour of the day at which it may suit their convenience to 
consult it. A seconds’ clock has also been recently fitted up in 
Queen-street, at the corner where it unites with Argyll-street, and 
which is under the control of the mean time clock of the observatory. 
Beside the clock is a galvanometer, the object of which is to enable 
persons to test the accuracy of the clock. The deflections of the 
galvanometer represent, in fact, a succession of instantaneous siguals 
transmitted by the agency of the electric fluid from the standard 
clock of the observatory. The needle is deflected alternately to the 
left and right in two successive seconds, and then stops at the next 
two beats of the clock, but resumes its alternate deflections at the 
fifth and sixth beats, then stops again at the two following beats, 
and so on. Once in every minute a break in the deflections towards 
the right may be observed, the needle failing to strike the opposing 
stud. ‘This indicates the instant when the seconds’ hand of the 
observatory clock points to 60, and at the same instant the seconds’ 
hand of the controlled clock also points to 60, a circumstance which 
cannot fail to satisfy the observer respecting the exactitude of the 
method of control. At the college, where, in addition to the turret 
clock there is also a seconds’ clock under control, the first blow of the 
hammer of the greatclockat the striking of any hour, the pointing of the 
seconds’ hand of the small clock to 60, and the break in the deflec- 
tions of the galvanometer, occur invariably at the same instant of 
time. The Queen-street clock has been erected at the instance of 
the observatory, in order that the public might have an opportunity 
of forming an opinion respecting the usefulness of such public 
clocks as accurate indicators of time. It is in contemplation to lay 
down a new wire from the observatory, with the view of 
rendering the advantages of correct time more directly available to 
the various important interests located along both sides of the Clyde. 
Tho wire would abut upon the river at Partick, and then proceed- 
ing along the north side would cross the river above Glasgow 
Bridge, whence it would extend on the opposite side as far as Govan. 
Such a line of wire would be obviously of immense service for the con- 
trolling of any number of clocks which might be required in the 
interests of the shipping public, and the great engineering and ship- 
building houses established on both sides of the Clyde. It is 
stated that the River Clyde Trust have come to terms with the 
Caledonian Railway Company and parties engaged in the iron trade, 
by which a large portion of the East India Breast, opposite to the 
bonded sugar warehouse, will be enclosed and converted into a depot 
for storing pig iron. Lines of railway will run into this depot, and 
each side will be set apart for the storing of the iron; thus there 
will always be large quantities of it lying ready for shipment. 





Lavnceston anp Soutn Devon Ramway.—During the last three 
months great progress has been made in the works connected with 
the Launceston and South Devon Railway in the neighbourhood of 
Launceston. The piers for the bridge over the river Tamar have 


been completed, and the permanent way laid for a considerable dis- | 


tance between ‘l'inney and Polson-bridge. During the past week 
the engineer and his staff have been busily engaged in marking out 
the ground for the station at Launceston. The contract for build- 
ing the station has been taken by Mr. W. Burt, builder, of 
Newport, 


THE METAL MARKET. 


Rais in good demand, at £7 5s. to £7 10s. per ton. 
Coprer.—But little doing, at £103 for Manufactured, and £98 for Tile 
and Cake. 
Tix.—Banca quoted £98, and downward tendency. 
Tin Puates.—Depressed : 22s. 6d. Coke ; Charcoal, 26s. 6d. per box, 
Leap.—In fair demand: soft English, £20; Spanish, £19 per ton. 
SprLTER.—A downward tendency, at £22 per ton. 
544, Old Broad-street, London, E.C. 
Oct. 19th, 1864. 


SCOTCH PIG IRON MARKET REPORT. 
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«- 58s. Od. f.0.b. Glasgow. 
57 6 do, 


» 1 Coltmess .. .. «. 57 
co SOE. ae “on 57 6 do. 
» 1 GMB oo oe Sl O do, 
» 3 Do. .. oe o 50 8 do. 
M.Nos. Do... « « 50 9 do. 
WARRANTS. 8. in 
Cash prompt .. .. 50 1} perton. 
= No. ane 1 mo. open oe 50 7% do. 
G.M Wen: fae vo ow FL HM Ge 
sania ia. a. ae.se 26 ta oe 
MANUFACTURED IRON. 
Bars,Govan .. .. « e« £310 0 less 4 percent, 
» Common oe 00 ee 8 5 0 ge 
Drumpeller,Common .. .. 38 7 6 
Do. Best ee 950 
Cramond Scrap Bars delivered 
in London .. .. «. es 1210 0 less 2} per cent, 
Plates and Sheets .. .. .. 1110 0 
Rails .. cc cc of of o 8 0 O 
Pipes .. «o 0c of ef o #£ 2 6 
Chairs .. oe oc cf ov 0 0 


ee 5 
Glasgow, 19th October, 1864. 
We have again to report a material decline in our market since our 
report of last week, facilitated by the black aspect of business affairs, and 
to-day we have receded to 50s. cash, at which we close nominally. ‘he 
shipping demand is very moderate. Manufactured iron is dull. Exports 
last week were 13,714 tons, against 12,674 tons in the same week of last 
year, 
J Suaw AND THOMPSON. 


PRICES CURRENT OF TIMBER. 












1863. 1864. | 1863. | 1864, 
Perlood— £4 5 £8 £ &£ & Perload—£ 3 £8 £5 £ 
Teak........++00+12 101310 12 013 0|/ Yel. pine per reduced C. 
Quebec, red pine .. 310 4 310 410 | Canada, Ist quality 17 01810; 17 018 0 
yellow pine.n 310 4 0 310 410 2nd do... 11 01210) 11 0123 0 
St.John, N.B.,yel... 0 0 0 0 O 0 O 0 | Archangel, yellow 13101410 13 01310 
Quebec, oak, white... 610 7 0 510 6 10 || St. Petersbg.yel... 111013 0) 111012 06 
birch...... 310 410 310 410)| Finland. silvlle) 9 010 0 
Memel 0 0 0 0 Y ©|| Memel .......++. lw 015 0 W O15 0 
MM see 5 © 310 5 O}) Gothenburg,yel... 10 011 0) 10 O11 0 
Dantzic, oak 610 310 6} white 9 v 910} 9 O 9lu 
fir 4 0 210 8 10'! Gefle, yellow...... 1010 11 10/ 101011 lo 
Memel, fir 4 0 8 5 810)|Socerhamn...... 91011 5) 9101010 
Raga ...... . 315 3 0 38 5)) Christiania, per © 7 | 
Swedish ......... 210 215 210 215 12it. by o by9> 18 023 0] 2 093 0 
Masts, Queb.rd.pine 510 610 5 0 6 0}! Si meer pared | 
lpine 510 610 5 O 6 0} Deckplank, Dnts ) 
fred 000 0 0 0 0 O}] per 40%. din... e416) 0% 36 
Lathwood, Dantz.fm 710 810 510 6 10)! Staves, per standard M. i - 
St. Peters 810 910 8 0 8 10|| Quebec, pipe.....- 60 0 650! 70 075 o 
| punchon 18 0 2001 18 owv 


Deals, per U., 12it. by 3 by 9in. 
Quebec, wht. spruce 15 10 18 0 


15 10 18 10|} Baltic crown 
-John,whtspruce 13 015 0 | 


14 01510!|  pipe........ £20 0 250 07150 0 160 9 





Foreicn anv Coronrat Jotrincs.—A live of railway has been 
decided on which will connect Indore, Neemuch, Nusseerabad, 
Ajmere, and Jeypore with Delhi.—The contract for the extension 
of the south-eastern line of tho Great Indian Peninsula Railway to 
Hyderabad, in the Deccan, will be given out at the beginning of 
next year, in two portions.—The Bombay, Baroda, and Central 
India Railway will be opened throughout on the Ist of November.— 
A commission is to be appointed to investigate the causes and origin 
of the great irregularities in the working of telegraphic communica- 
tion throughout India, and to examine into the efficiency of all 
officers and employés connected with the department. 

Sours Devon Rarway.—The works in connection with a double 
line on the South Devon Railway from Newton to Teignmouth are 
commenced, and rapid progress is being made near the gas works, 
as that part of the road will require considerable blasting. The 
local authorities of Teignmouth have represented to the directors of 
the railway company the danger that might arise to the gas works 
in consequence, and the railway company, therefore, have taken 
precautions to prevent any mishap, they being held responsible for 
any damage that may arise, It is expected that several houses 
situated in West Teignmouth will have to be taken down, in order 
to widen the tunnel. About 150 navvies are engaged on the work. 

REMARKABLE PLuMB-LINE DerLecTion at CownyTHe.—We are 
enabled to furnish our readers with the following particulars respect- 
ing this curious local disturbance of the plumb-line in our 
neighbourhood, which is now the subject of research, with a view 
to its being traced to its limit, by a party of the Royal Engineers, 
under Colonel Sir Henry James, R.E., F.R.S., &c., Superintendent 
of the Ordnance Surveys. Early during the present century the 
headland eastward of Portsoy on Cowhythe was visited by an 
officer of the Royal Engineers with the zenith sector, constructed 
for the Ordnance Survey of this country by the celebrated Ramsden ; 
and from the observations made with that instrument to determine 
the latitude of the trigonometrical station there, it was found that 
the plumb-line, instead of being vertical, was deflected northward of 
the zenith and southward of the earth’s centre fully nine seconds of 
angular measure. This extraordinary and unexpected result was 
viewed with great interest by the scientific world, especially by such 
as were employed by their respective governments in connection 
with the determination of the figure of the earth; and, by way of 
verification, a party of the same corps, some sixteen years back, 
furnished with a new zenith sector, designed by the present 
Astronomer Royal, and constructed by Troughton and Sims, 
visited the same spot. More observations, and to a greater number 
of stars, resulted in confirming the first or earlier determination ; 
and here the matter rested, merely as a subject of occasional wonder 
to those concerned, till recently the Russian engineers, in prosecu- 
tion of their national survey, came upon similar anomaly, in the 
neighbourhood of their ancient capital, Moscow. On tracing it to 
its limit, which they have done in a public-spirited and most 
creditable manner, they concluded that there is a vacuum, or @ com~- 
parative vacuum, of a great many square miles in extent, under the 
earth’s surface in that country. To give some idea of the reasoning 
which leads to so startling a conclusion, the reader may conceive a 
wide, deep pit with a plummet suspended from its mouth at the earth’s 
surface. I'he plumb-line will be vertical only when in the centre of the 
pit (or shaft, it is called in connection with miues), because it will 
there be equally attracted in every direction. If carried round the 
side of the pit, the line will be so deflected from the vertical as to 
cause all the lines, if produced upwards, to meet in a point above 
the earth’s surface; and such are the phenomena discovered by the 
geoditical engineers of Russia. The pit, it is true, is closed at its 
mouth, and no plumb-line can be let down into it, but the spirit 
level, being always at right angles to the plumb-line, discloses the 
fact as clearly to the miud as the open pit would to the eye. Now, 
whether the Cowhythe deflection is to be accounted for by a com- 
parative vacuum on the north under the Moray Firth, or by some 
unknown mass of extraordinary density on the south, or partly by 
both, is the problem to be solved, and, doubtless, it will ultimately 
be solved by the thoroughly-trained staff of astronomical observers 
| and computers under their talented chief, Sir Henry James. Their 
| present operations with zenith telescopes, transits, chronometers, 
theodolites, &c., were commenced at Cowhythe in August, and are 
now extended southward to the Fourman Hill, near Rothiemay, and 
Westertield (formerly known as the Haggs) near Inverkeithny, all 
in Banffshire, where our highland tourists may see the parties 
regularly encamped with their portable observatories and instru- 
ments all in working order. The general result cau be but briefly 
stuted to be a diminution of the deflection as the observers pr 
| southwards, but how far it may extend is, of course, at present un- 
' Known.—Banffshire Journal. 
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OCEAN TELEGRAPHS. 


Tue partial success which has attended the attempts to connect 
England and India by a telegraphic wire seem to have revived the 
hopes which, after soaring so bigh five or six years ago, were 
cruelly disappointed by the failure of the Atlantic line and many 
subsequent disasters. After all the mishaps that have occurred, it 
is not surprising that any confident prediction as to future tele- 

phic achievements should be met with excessive suspicion ; and 
when Sir Charles Bright wrote to the Times to say that the Indian 
telegraph was nearly complete—and that within three years China 
and Australia may, if we please, be in instant communication with 
London—it was quite a matter of course that he should be answered 
by a critic enjoying a preternatural sharpness of vision for the 
difficulties to which Sir Charles Bright was a little blind. Mere 
spectators, who are neither stimulated by participation in tele- 
graphic speculations nor terrified by the recollection of losses 
incurred, find it difficult to forego the hope that, sooner or later, all 
that bas beeu dreamed of universal telegraphic communication will 
become a working reality. There is a fascination about the very 
magnitude and audacity of the larger schemes which captivates the 
fancy, even when it fails to secure actual co-operation. But there 
is better warrant than any hopes and fancies for believing that the 
great problems in telegraphy will before long be grappled with, 
and, it may be hoped, with a better issue than attended some of the 
earlier premature attempts. 

Those who have watched the progress of the practical science of 
telegraphy, though they see that enterprises of this kind are much 
too arduous to justify sanguine predictions, know that the time 
which has elapsed since the most conspicuous failures has not been 
wasted. With the exception of the Maltaand Alexandria cable, and 
other portions of the line to India, nothing on a very grand scale 
has been attempted since the breakdown of the Atlantic and Red 
Sea cables; but uot the less, perhaps all the more, on this account 
science has been making vigorous progress, the causes of past 
failure have been thoroug'ily ascertained, and the errors which 
vitiated the earlier efforts Lave now been completely exploded. 
Whether our engineers are yet in a position to promise us a net- 
work of telegraphic wires over the whole earth may be still a moot 
point ; but this great preliminary stride has been taken, that 
whereas in 1857 almost everything conuected with ocean telegraphy 
rested upon guess, it is now almost true to say that each separate 
danger has been measured, and the feasibility of almost the most 
difficult lines reduced mainly to a question of cost. No practical 
art ever reached this point without ultimately advancing much 
further, and though it would be rash to conjecture how many more 

ears, and how many more failures, must bridge over tho interval 

fore complete success is attained, we believe that there is now 
less reason than ever to despair of the ultimate triumph of mauy of 
the boldest schemes. Out of nearly a hurdred submarine cables 
that have been Jaid from time to time, it is true that not much more 
than on--half are now in workiug order ; and, asa rule, the successful 
cables have been those of the strongest, the heaviest, and the most 
costly descriptions. Most of the long cables and deep sea cables 
have broken down, but the causes of failure are known. Many of 
them can be avoided, though not without incurring heavier outlay 
than was once thought sufficient, and the rest are said to be in a 
fair way to be surmounted by the improvements in manufacture 
and the discoveries of science. Whether the projectors of tele- 
graph schemes are not even now too confident of immediate success, 
nothing but the event can prove; but there are, at- any rate, signs 
to be noted more hopeful than the calculations of sauguine engi- 
neers. ‘The project of carrying a cable from Ireland to Newfound- 
land across nearly 3,000 miles of sea, with soundings occa-ionally 
of two and a half miles, was by far the most audacious that has 
ever been conceived; yet even for this scheme, after losing a 
capital of £600,000, the Atlantic Company have succeeded in 
raising a second fund, and are now busily engaged in manufacturing 
a cable which is to be payed out from the Great Eastern in the course 
of next summer. Every one must wish success to so courageous 
an experiment, and though it is undeniable that many grave risks 
still remain, it is equally certam that the principal dangers which 
caused the destruction of the old cable have been either removed or 
great'y mitizated. At every stage of its progress a submarine 
cable is hedged round with dangers. There is first the risk of 
defective manufacture, then the chance of mishap in paying out, 
and last, but by no means least of all, the certainty of deterioration 
and ultimate destruction by natural or accidental causes after the 
cable is submerged. Each of these elements of bazard is un- 
doubiedly much diminished since the abortive attempts of 1857 and 
1858. lucredible as it seems, it is a fact that the old Atlantic 
cable was laid down without avy preliminary test of its soundness of 
the smallest value. A single pin hole in the coating of 3,000 miles 
of wire would be enough to ruin the whole enterprise, and until tiie 
cable lay at the bottom of the ocean no one could say whether such 
a defect did or did not exist. Since that time the whole machi- 
nery for securing perfect manufacture has been revoiutionised, 
Continuous testing under water detects the slightest flaw at avy 
point, and means have been found for determining with the utmost 
nicety the precise position of a fault, so that the evil may be 
remedied at any time uatil the wire is absolutely out of reach. 
Practically, there is now no ditliculty in ensuring the perfect 
soundness of a telegraphic cable up to the moment when it is paid 
out over the sbip’s stern. 

The second class of risks, those incidental to the laying of the 
cable, have in great measure been due to neglect of scientific pre- 
cautions, and are almost entirely obviated now by the use of much 
strovger cables than were formerly in vogue. The new Atlantic 
cable, for example, though very slight in comparison with many 
others, will be more than twice as strong, and nearly twice as heavy 
as thet which was for a time at work, while its weight in water, ou 
which the strain depends, will be scarcely increased at all. But 
the really form.dable risk is that of more or less rapid injury after 
the submergence. That the wire will be successfully laid and will 
remain fora greater or less time in working order, may, in the 
absence of special ill-luck, be reasonably expected, but very few 
data exist for forming any opinion how long it will stand. With 
a mile or two of water above it, it will be safo from the accidents 
that so often damage more accessible cables ; but in this case injury 
is ruin. lron will rust, and insects will gnaw even at the bot- 
tom of the Atlantic; and there is, besides, the possibility 
that the strongest rope of iron and hemp may give way when it 
lies stretched across the uneven rocks which will probably form 
some portion of its bed. The great safeguard against dangers such 
as these is to make the rope very thick and strong; but, in the case 
of an Atlantic cable, not only the extravagant cost, but the difficulty 
of stowing on ship-board, and laying 3,000 miles of very heavy 
cable, rendered it quite impossible to carry this precaution nearly so 
far as has been doue in all the most successful cables. Certainty of 
Wearing out sooner or later; uncertainty how soon theend may come; 
absolute impossibility of repairing damages— these are the con- 
ditions ot the problem, But, after all, the difficulty is reducible to 
& question of cost, and it must be presumed that those who have 
ventured once more on the enterprise have done so on the calcu- 
lation that their cable will be long-lived enoush to pay for its 
construction, Actual experience has shown how very large an 
income may be realised out of a long cable when in working 
order, and it is quite possible that a comparatively short term of 
— would remunerate the Atiantic Company for their spirited 
outlay. 

While experience has thus encouraged the boldest of our telegraph 
projectors to a renewal of their experimeut, under circumstances at 
any rate much less unfavourable than those of their first essay, it 
has led other eugineers to the conclusion that, for the present at 
any rate, the safest course is to avoid deep water whenever that can 
be done. The Malta and Alexandria line was laid on the principle 
of never exceeding a depth of 100 fathoms for more than a few 
miles. At the same time, the sheathing was intended to be strong 
enough to allow of the cable being picked up and repaired at 
almost any point, as has already been done on more than one 





occasion. Whether the requisite strength will be retained after a 
few years of corrosion may be doubtful, but though the limit of 
danger may have been approached too closely in this particular 
case, the principle of keeping a cable always accessible for repairs 
is obviously right, as taking away much of the extreme hazard of 
such speculations. The controversy in the Times, to which we 
have already referred, raises. a very interesting question as to the 
feasibility of laying telegraphs all over the world without abandon- 
ing this useful precaution. If Australia and China can be reached 
across shallow seas, the Atlantic will be the only ay Sopp which it 
is necessary to cross. Sir Charles Bright asserts that a route may 
be selected in comparatively shallow water all the way to China, 
on the one hand, and to Australia on the other, and that for the 
most part the inevitable deep seas and coral reefs exist only in the 
imagination of his critic. The project seems to be to creep in fifty- 
fathom water from Rengoon, along the coast of the Malay peninsula, 
to Singapore; and frem that point to diverge with one line to the 
left, by the coast of Cochin Chiva and China proper, to Hong Kong, 
and with another to the right, through Java, and thence by the 
island of Timor te the Gulf of Carpentaria. According to Sir 
Charles Bright this last, section is the only one where deep water 
cannot be avoided, and even there he insists that the difficulty 
would occur only over a distance of seventy miles ; so that the cable 
would be accessible for repair in every other part, and a fault in the 
worst possible position would not involve any more serious loss 
than that of seventy miles of wire. It seems to be acknowledged 
that the soundings are by no means so complete as would be 
desirable for laying such a cable, but if Sir Charles Bright is right 
in saying that shallow water is kaown to exist in all but this short 
portion of the projected line, there is certainly nothing, in an engi- 
neering point of view, to prevent the cable being laid within the 
three years claimed as sufficient for the work. The occasional or 
even ths frequent occurrence of coral on the route would be rather 
a financial than an engineering difficulty. It is known that cables 
can be made strong enough to lie uninjured on a coral bed, and we 
have no doubt thet to Jay a cable from India to Australia and China, 
and to keep it ia repair, is a feat q‘ite within the compass of modern 
science. The completion and maintenance of the Indian line is a 
matter of much greater doubt. A message sent from Kurrachee 
on the 27th of September did, it seems, reach Bagdad on 
the 3rd, Constantinople on the 7th, and London on the 9th 
of this month; but before the speed upon this line can be 
materially improved, the Constantinople and Bagdad  tele- 
graph must be made secure and effective, and 150 miles of 
wire must be laid across the Valley of the Tigris, between Bagdad 
and the head of the Persian Gulf. A more hopeful p.ospect is 
afforded by the continuation of the Russian line through Persia to 
the shores of the Gulf, which is expected to be finished in a few 
weeks. It is not many years since the notion of receiving our 
earliest Iudian news through a Russian channel would have filled 
Euglish statesmen with cons'ernation, and, though a telegraph by 
avy route would now be heartily welcomed, it would be more 
desirable to have a line free from the danger of interruption in the 
eveut of an European war. WW hen the Iudian telegraph is securely 
established, by whatever route it may happen to go, the extension 
tv China avd Australia would not seem to be attended by any 
insuperable difficulty ; and, if once these lines and the Atlantic 
telegraph were laid, nothing but comparatively easy work would 
remain to complete a network which would leave New Zealand and 
the Cape almost the only places in the world of avy importance 
excluded from the telegraphic circuit. For the realisation of these, 
like most other engineering visions, time and money are the only 
things wanting. 

Telegraphy, after all its failures, and mainly through its failures, 
has passed out of the merely engineering into the commercial 
phase. Its task now is to prove, not only that this or that cable 
can be made, but that it cau be made to pay. The renewal of the 
Atlantic enterprise shows that there are capitalists who have faith 
enough even in that hazirdous undertaking to embark in it once 
more. and, although the Governmeut is not likely to carry its own 
ventures farther than it bas already done in the laying of ihe Malta 
and Alexandria cable, private enterprise may be trusted to complete 
any telegraphic line which promises a reasopable return for the tisk 
incurred. Every year, by supplying fresh experience, reduces the 
risk of this class of undertakings, and the time must soover or later 
come when even the vast scheme of carrying our electric wires as 
far as China and Australia will be no longer disparaged as the 
dream of a poetical engineer.— Saturday Review. 





South Kensincron Museum.—During the week ending 22nd 
Oct. 1864, the visitors have been as follow :—On Monday, Tuesday, 
and Saturday. free days, open from 10 a.m. to 10 p.m., 9,184. On 
Wednesday, Thursday, and Friday, students’ days (admission to the 
public 6d.), open from 10 am. till 5 pm., 1,633. Total, 10,817. 
From the opening of the maseum, 4,910,695. 

Mevaaissey Pier.—On Saturday, at a special meeting of the 
trustees of the Mevagissey pier, it was resolved to proceed towards 
getting an Act of Parliament next session for the purpose of building 
a new pier, the present pier not being large enough to accommodate 
the steadily increasing trade of the town aud neighbourhood. 
Praise is due to Mr. J. S. Jago, jun., for the energy which he has 
displayed in bis endeavours to further the interest of the share- 
holders, the success of the new undertaking, and the general 
prosperity of the town. 

Tae Ixpo-Evrorean Susmanine Caste.—We are happy to be 
able to announce that a telegraphic despatch from Colouel Kembull, 
C.B., at Bagdad, on the 7th inst.. conveys the gratifying intelligence 
that the repairs in the Indo-European submarine cable across the 
Persian Gulf were completed on September 22nd. Hearing that the 
Persian and Turkish lives were not finished, the Government 
engineers allowed the monsvon, which was unusually severe, to 
pass before effecting the repairs which are pow accomplished. The 
necessary clerks and telegraphic operators are being sent from the 
telegraphic department at Constantinople to all the intermediate 
Turkish stations; the requisite arrangements are being perfected as 
rapidly as possible, and we are glad to say that the prospects of the 
great international enterprise are of the brightest.—Levant Herald, 
Octwber 12th, 

Tue Sours Devon Ratnway.—During the past few weeks great 
progress bas been made in the works connected with the South 
Devon Railway between Nowton and Teigumouth. The five pi-rs 
for the bridge at Hackney have been completed, and are ready to 
receive the girders for the double line. ‘he foundation for the 
second pier fcr the bridge over the River Teign, of which there will 
be three in number, is already being laid, and provision is made to 
receive the girders. All the cuttings are now in hand, there being 
upwards of 200 men employed on the works. There is every pro- 
bability that the works will be completed, and the double line 
opened for traffic by the time of the Royal Agricultural Society’s 
visit to Plymouth next year. Mr. Hemmett, of Newton, is the 
company’s superintendent for the erection of the bridges. 





Nava anp Orpnance.—In reference to the scarcity of stokers 
which is said to exist in the navy, we are assured that we have 
understated the case; and as regards her Majesty’s ship Victoria 
alone, we are credibly informed that if she were now sent to sea, 
she would have to take her departure with three-fourths landsmen 
to perform duties which can only be efficiently got through by ex- 
perienced people. —Mr. Whitworth has been fi-ing round ball, at 
Shoeburyness, with the edges planed off so as to fit his hexagonal 
bore. ‘he accuracy of these shot when fired singly was marvellous, 
a dozen shot being put through a space of 18 inches square, ata 
distance of 500 yards. Mr. Whitworth’s results in firiug three of 
these projectiles together with a fu!l powder charze were excellent, 
but there was rather less accuracy when six were fired at once with | 
a reduced charge. His experiments in firing shells of six diameters 
in length at 45 deg. elevation from his ficld-piece were very satis- | 
factory, the shell dropping within a space less than the area of the 
Warrior's deck.—Army and Navy Gazette. 





ACCIDENTS. 


Tr is instinctive in human nature to look about, when anything 
goes wrong, for somebody to blame. In cases of loss of life or 
injury to limb, by accident especially, sympathy with sufferers 
usually expresses itself, in the first instance, in terms of ind guation 
against anybody to whom responsibility can possibly attach —if a 
charge will not lie against any one, known or unknown, the dead 
are buried out of our sight, and there an end. The relief valve 
for this species of sympathy is always opened with great alacrity in 
cases of railway accidents, and directors and managers are abused, 
almost uviversally, and con amore. A startling collision never fails 
to evoke an unlimited amouut of denunciation of railway authorities 
as the most alarming illustrations of sanguinary cupidity and sheer 
incompetency. Everybody else can learn, and can conduct a 
business safely and successfully —and everybody has more humane 
notions of the value and sacreduess of human life than railway 
boards. The st:ictures to which they are subjected are curiously 
paradoxical. Boards are represented as conducting their business 
on some such priuciple as this—“*Come what may in tho way of 
accidents, we must keep down working expenses and keep up 
dividends.” A crashing break down might be no more than a svurce 
of agreeable excitement to them, and not in the least likely to have 
a prejadicial effect on traffic. Damages might never be *‘ swingeing,” 
nor likely to affect dividends, but provide only a pleasant varity in 
their form of disbursement, 

Preventible accidents should of course never occur, provided that 
infallible means of prevention can be found. The lightning should 
never strike people dead; powder magazines should not explode; 
guns shou!d not burst nor go off when they are not wanted to do 50; 
mills, warehouses, and other buildings sheuld not take fire ; horses 
should not stumble, fall, or run away; persons sbould not flounder 
in deep water when they do not mean bathing; scaffolds sh suid not 
give way, except at Newgate; poles should not be driven through 
the backs of coaches ; pedestrians should not get entangled to their 
hurt among horses’ feet or carriage wheels in the crowded streets ; 
neither should any of a thousand other kinds of accident occur if 
they can be prevented, and life or limbs saved or spared. But, 
unhappily, liability to accident attaches to all things mundane, and 
railways are not an exception. We are neither blind optimists nor 
apologists for recklessness or carelessness where human life, 
property, or interests are concerned, but waintain it to be the duty 
of every man in his station, and according to his infl wuce, to do all 
in his power to reduce accidents of all sorts toa minimum. The 
hope to get rid of them entirely is, we fear, futile. 

The Board of Trade returns of railway accidents for 1863 show 
that in that year thirty-five passenzers were killed, aud 401 1 jared, 
in the United Kingdom, by accidents to trains or other causes. Of 
the killed, however, the death of twenty-one was attributable to 
“their own misconduct or want of caution ;” this leaves a residue of 
fourteen who lost their lives “from causes beyond their own 
coutrol,” Seveu of these deaths were occasioned, at one fell swoop, 
by a worse than unlucky heifer which strayed on the line, and 
caused a passenger train to be thrown off the rails. it is curious to 
uotice that another of the deaths from “causes beyond their own 
control” occurred to a * passenger leaning out of the carriage 
window.” We question, the high authority to the coutrary notwith- 
standing, whether the propensity to project the head or bu-t from 
the carriage window is not sufficiently under the * control” of all 
sane persons, The practice is dangerous; but we, of course, 
deprecate the extreme penalty paid by this hapleas traveller. 

‘Th --« fourteea killed in the United Kingdom were a fraction of 
204 5,075 passengers, exclusive of 64,391 season ticket bolders, 
carried upon ths railways, or one out of 14,615,302. The injured 
“from c»uses beyond their own control” were as one in 511 587, 
including 105 eutered as “slightly” or “very slightly njured.” 
The total number of passenger trains run in the year was 2,917,660; 
‘Le number vt trains to which fatal accidents occurred from causes 
beyond the passengers’ own control was 6; and the number of 
trains in which there were cases of slighter as well as fatal injury 
was /9; that is, in one passenger traiv in 486 276 a death occurred, 
and ju one train in 59,544 one or more passengers sustained injury. 
Thes» fractional proportions are sv attenuated as to be difficult to 
reali-v in their relation to the great bulk of the tiaffic. Supposing 
these trains to pass a given spot at the rate of one train per minute, 
it would be 337 days and nights before one of the six trains came 
up amongst which the fatal accideuts had to be apportioned, aud in 
like manner it would be 41 days and nights, with a train passing 
every minute, before one came up in which personal “ivjuries, how- 
ever slight,” had been sustained “ from causes beyond the passengers’ 
own control.” 

The casualties we have been referring to are in relation to 
England, Scotland, and Ireland; let us see what proportions 
accidental deaths from other causes bear to those on railways. 
From the last annual report of the Registrar General we leary that 
for the four years endiny 1862 there has been an average of about 
17 persons per annum struck dead by |ghtning in England 
and Wales slone—an excess over the number killed by railways in 
tbe Uvited Kingdom from causes beyond tneir own control, The 
number of deaths sustained through accidents (not suicides) of 
other kinds, and registered for England in 1862, were— 


Fractures and contusions .. .. ss ss «+ s+ oe ee 5,897 
Burnsandecalds§ .. 1. «. «8 2,767 
Drowning .. «+ o . 2,463 
Suffocation... .. se oo «2 6 of «+ of 1,219 
Bermin..c co ce 00 0 00 cf of of oe 752 
Poisoning .. «+ «2 oe «+ s+ os 216 
Gunshot .. os cf oe eo 08 ce ce ee 0e lil 


We have seen above that the proportion of these “ beyond con- 
trol ” fatal accidonts by railway to the number of passeugers carried 
is one in upwards of fourteen millions. The Registrar-General gives 
the following as the respective proportions of the different kiuds of 
accidental death to ove million of persons living :— 


Fractures and Contusions 267 in 1 million. 


Burns and scalds oe eo 138 - 
Drow. ing > -° we 122 va 
Suffocation .. 61 ” 


PotOR cc co ce co 00 oe os 13 ° 

The deaths by railway accident are, of course, included in the 
Registrar's returns, but their ‘number is too small appreciably to 
affect the comparative statement. 

The Registrar returns 1,888 deaths for the year in London alone 


through “ accident or negligence,” which includes :— 


Fractures and contusions .. «.. «2 «+ «+ «+ «+ 728 
Drowning .. .. «+ «2 eof 8 8 «8 oe 302 
Suffocation ee es 00 ce ce ce oe 6 B4l 
Burns and scalds .. oo ec co ce of oo S& 
Poison .. we +s oo se oe 58 


But the Registrar-General gives a pa:ticular and much more 
startling account touching accidental deaths in his weekly reports, 
in which he returns the number of persons killed by vehicles in the 
streets of London. ‘These are not given in his annual report, but 
we find from the weekly returns that twenty-five persons were 
killed in twenty-one days ending October Ist; that is at the rate of 
433 per annum, or above thirty-one times the number of persons 
killed by railway accidents throughout the United Kingdom in 1863, 
**from causes beyond their own control,” or about two and a-half 
times the total number of persons kille! by railway accidents, 
including forty “ trespassers” and thirty two passengers’ or com- 
panies’ servants, whose deaths were attrivutable to their “own 
misconduct or want of caution.” 

We have hercin regarded this subject from a different stand- 
point from that usually assumed, and have presented these state- 
ments, not to abate caution in the slightest iota, nor to extenuate 
where blame attaches, but simply to reassure our readers, and to 
induce in them the belief that much skill and reasonable care are 
exercised for their safety; that their “ expectation of !'f "i. not 
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really sppreciably imperilled by railway trev Ning. —Riilwoy News. 
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Tunis invention, by Mr. Huggett, of Eastbourne, consists of im- 
provements in steam engines of which the following is a descrip- 
tion :— , 
A, A, is the cylinder, in which the vibrating piston revolves ; 


B, B, the piston, rotating concentrically in the cylinder A, A; C, C 


49 
is a solid block fixed to cylinder, A, A. c,c, gradient to ditto; D shaft, | 


whereby motion is given to machinery ; D', segments fixed to shaft 
D, containing slot for piston ; E, inlet port, F, outlet port. 

The arrangements whereby motion is obtained are as follow :— 
The steam admitted into the cylinder at the port E, drives the 
piston towards the port F ; the piston here comes in contact with 
gradient ¢, on block C, C, which causes it to slide or vibrate in shaft 
D, when the steam immediately acts on the opposite end of the 
piston, driving it again towards-port F, thereby causing a com- 
plete revolution. Segments D! are not supposed to form a steam 
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a steam joint through shaft D or segments D'; the outer edges only 
of the piston B, B, forming the steam joint the whole of its circum- 
ference. These engines can be reversed simply by turning the 
steam in at the opposite side. 

A few of the advantages which Mr. Huggett claims forthese engines. 
are simplicity of construction, as they require vo crank in main shaft, 
no connecting rods, guide rods, slides or eccentrics, &c., that they also 
come direct to their work from first motion, thereby lessening fric- 
tion ; that they also maintain full power nearly the whole of the re- 
volution ; and that they are especially adapted for marine purposes, 
| the motion being direct on shaft of screw or paddle, and working 
as expansion engines, gaining their full power at the early part of 
the stroke, and that the power of these engines is equal to the driy- 
| ing part of the piston and the pressure of steam. 


LINDLEY AND TAYLOR’S} MACHINERY FOR SEWING, &c. 
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Tus is an invention of Messrs. Leonard Lind!ey and Frederick | the slack of the needle thread is provided for. 


Taylor, of Nottingham. 


FIGs. 


THAN 


suitable for sewing over or whipping the edges of fabrics, they com- | 


bine with the perpendicular needle of a sewing machine, which they 
call No, 1, a needle No, 2 to pass through loop of needle No. 1, and 
a needle No. 3 working over the upper surface of the fabric to pass 
through the loop of needle No. 2. ‘To the needle 
curvilinear motion is given, by which, after its point has 
passed through the loop of needle No. 1, it is made to ascend to 
the upper surface of the fabric at a short distance from and by the 
side of needle No. 1. The needle No, 3, carrying a separate thread, 
is made to pass through the loop of needle No, 2, and to remain 
forward until the needle No. 1, in descending, passes through its 
loop. Fig. 1 is a side view, and Fig. 2 a portion of a front view of a 
sewing, whipping, or embroidering machine thus arranged. 

a, a, is the frame of the machine, and 0} is the ixis of the 
machine, which is driven by a band passing around tae wheel or 
pulley ) keyed upon it; ¢ is the slide of the vertical or number one 
needle, which is an ordinary sewing machine needle; the slide c is 
worked up and down by a crank or eccentric pin on the end 


of the axis 6, entering a slotted course on the slide; d is aj} 


presser with a shoe at its lower end resting on the fabric and 
feeding it forward as the work progresses. 
fitted into a groove at the side of the frame, and is slotted at its 
upper ond, a pin, a', passes through this slot, and, thus, at its upper 
end, the presser is retained from lateral movement; but its lower 
end can pivot about this pin. The presser is drawn downwards to 
press the shoe on to the fabric by the spiral spring e, and the forward 
motion to feed on the work is given to it by the cam /, on the 


No. 2 a! 


The presser is | 


} 


axis }, and at the end of the forward motion it is lifted to raise the | 


shoe off the fabric by a piv g, fixed in the back of the cam, rising up 
under the projection d! on the presser. As the presser is rising the 
cam / allows the spring e to cause it to return from its forward motion, 
so that when it again descends it is in a position to make another 
forward step. A screw ou the presser regulates the length of the 
stitch, its inner end bearing on the frame and preventing the return 
of the presser beyond the regulated distance; his a catch for raising 
the presser and holding it out of action when required in adjusting 
the work. The thread to supply the vertical needle is led from a 
bobbin placed on the pin i through an eye to the friction 
clip # and the eye i, thence it passes through the loops or 
eyes 7 and @® fixed on the lever &, which is 
Maud is moved up and down in each motion of the machine by 
projections &*, 4*, on the needle slide c, thus the taking up 


centred at | 


| tion or friction pulley upon it entering the cam chase w. 
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In constructing machines more especially | thread descends through the small hole e¢'!, bored in the needle slide 


aud so to the eye of the needle, beyond which it becomes attached to 
| the work; thus it will be seen that the needle No. 1 carries down 
| loops of its thread through the fabric, which is moved onward a step 
| after each action of the needle. Up to this point there is no 
important novelty in the arrangement of the machine. Each time 
| the needle No. 1 descends, the needle No. 2 passs through its loop ; 
| this needle is fixed ona lever J, centred at /', to the slide m, which 
is able to traverse in guides on the frame beneath the table; /? is 
| astud at the lower end of the lever /; it is retained in the guide 
| slot n, and has jointed to it the connecting rod 0; this at its further 
end is jointed to the lever p, having a fixed centre on the frame 
at p', and a stud or friction pulley at its further end p*; this stud 
or pulley enters the cam chase g, and in this manner the required 
motion is given to the needle No.2. Thread is led to this needle 
from a bobbin placed on the stud v, from whence it passes to the 
friction clip s, through an eye in the lever ¢ to the eye of the needle, 
beyond which it is fixed in the work. The lever ¢ turns on a fixed 
centre at ¢', it is caused to draw thread from the bobbin at each 
motion by the stud / coming against it and forcing it back to its 
| furthest point from the bobbin. The loop of the needle No. 2 is 
carried upwards by its needle past the edge of the fabric which is 
| being sewn over, whipped, or embroidered, and then its loop is caught 

by the needle No. 3, and is fixed to a slide u, which moves in guides 

to and fro horizontally on the upper surface of the table, a stud wu! 


joint against block C, C, neither is the piston B, B, required to form | 











| on the slide is embraced by the slotted end of the lever v, which | 


turns on a fixed centre at r', and at its further end, v?, has a projec- 
Thread is 
supplied to the needle No. 3 from a bobbin on the stud x; it passes 
through the friction clip y and the hole or eye a?, in the frame to the 
eye of the needle, and beyond it becomes fixed in the work. In 
working the machine it is preferred so to regulate the tensions of 


| 


the several threads that the needle thread may, on the under side of | 


| the fabric, pass to and fro at each motion from the line, in which its 
needle works, to the edge of the fabric, while the thread of the 
needle No. 3 passes to and fro between the same lines on the face 
of the fabric, and the thread of the needle No. 2 is worked tight and 
forms a rid along the edge. 


Tue Mosr Cents Tunnet.—(From our Correspondent).—A _ Bel- 
giau company has proposed to the Italian Minister of Public Works 

| to 
ciple. 


roceed with the Mont Cenis tunnel works on the contract pria- 
A commission has been appointed to study the question. 


CHILDS’ IMPROVEMENTS IN LIFTING JACKs. 


TneEsE improvements are patented by Mr. A. B. Childs, of 481 
Oxford-street. Within a hollow pillar C, on a plate or stand P, and 
with a slot or opening on one side extending nearly from the top to 
the bottom, is introduced a loose toothed bar or rack D, so that the 
teeth may be in the slot; near to the top of the pillar, and on the 
same side as the slot is a forked bracket g, one side or fork being on 
one side of the slot, and the other on the other side, and such 
bracket has two sockets K, K', one being immediately behind the 
other, aud there is a loose lever arm F with a centre or axis J to 
work in one or other of the sockets, and at the end of such lever 














arm a toothed segment M is made to gear into the teeth of the bar 
or rack. The back of the socket next to the pillar is bevelled off so 
as to allow the centre or axis of the lever to slide from it into the 
next socket as required. There is another bracket N below the 
lever bracket to work a ratchet A, with or without a spring, so that 
as the toothed bar is raised by the depression of the lever and the 
gearing of the segmental teeth into those of the bar, the ratchet 
maintains the bar at the height to which it has been raised; when 
it is desired to lower the bar the ratchet is lifted and the toothed bar 
falls to its normal position. 





IMPROVED FAGOT. 
(From the Scientific American.) 


In re-rolling old rails or iron composed of the same, much diffi- 
culty is experienced in fagoting the pile so that it will not fall apart 
in charging the furnace or when placed in the rolls. This trouble 
proceeds from the irregular form of the several pieces, and is much 
increased when they are in short lengths. With the method here 
illustrated the operation is much facilitated and rendered safe. It 
consists in providing a bottom plate A, having depressions corre- 
sponding to the shape of the rails. This plate is also applied to the 
top, and the rails are then piled in an obvious manner, as shown by 
the diagram published herewith. The inventors of this pile say :— 

“Tn nearly all re-rolling establishments they cut up their old rails 
into pieces, four or five feet in length ; these they pile together in 
various ways, and roll them into bars seven or seven and a-half inches 
wide by one or one and one-eighth inches thick; these are cut into 
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suitable lengths, and six or more of them are laid on each other, 
which forms a pile out of which they make the new rail. By adopt- 
ing this pile 25 per cent. or more can be saved by the manufacturer, 
as the new rail can be made by re-rolling only about one-third of 
the old rails, or sufficient to make our top and bottom layers. It 
thereby saves the heating, rolling, shearing, and stocking the mill, 
of two-thirds of iron. There can be no difficulty in making the 
rail from this “ pile,” as the best iron, which is always in the flanges 
of the rail, is kept, by this method of piling, on the outside of the 
pile and the inferior inside. This method only gives a firm, solid, 
compact pile, which cannot fall in charging the furnace, nor possibly 
get out of shape during the heating process ; neither is the rail made 
therefrom so liable tu laminaie, as the different pieces interlock each 
other. It not only suits re-rolling establishments, but all firms who 
have occasion to work up old rails, as the top and bottom layer can 
be made of iron re-rolled from puddied bars.” 
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CANOUIL’S 








Tuis invention, of Monsieur Germain Canouil, of France, relates, 
firstly, to certain apparatuses which may be applied to a door, 
window shutter, or other similar closure, and serve as an alarum 
by calling the atténtion of the people in the room, the house, or 
others, by the loud report of a detonation taking place at the moment 
of an undue opening of the closure to which the alarum is applied ; 
and, secoudly, to an apparatus intended to be applied to railway car- 
riages, and by means of which any passenger within the carriage 
is enabled, if wished, to call the attention of the guard or driver, 
and signal for his aid, by producing, at will, a detonation and a 
strorg light or blaze. The alarum apparatuses are intended to be 
applied to a door, window, or other closure, and are to be provided 
with a percussion cap, fulminating powder, or other suitable ful- 
minating medium, which at the undue opening of the enclosure will 
detonate, and thereby call the attention of the people. The appa- 
ratus intended to serve as a signal for the passengers cf a railway 
carriage to apply for the aid of the guard or driver also calls the 
attention by the detonation of a petard set fire to by a percussion 
cap, fulminating powder, or other suitable fulmivating medium, 
and by the light of asort of Greek fire at the outside of the carriage, 
80 as whilst calling ‘for assistance indicate the carriage where the 
same is required. 

In the annexed engravings are represented various views of the 
apparatus above referred to. 

Fig. 1 shows an outside, and Fig. 2 a longitudinal sectional view 
of the alarum apparatus, intended to be applied toa door, window, or 
other similar closure ; in these Figs. 1 aud 2 the same letters refer to 
corresponding parts. 

The apparatus consists of a tube or barrel A, of brass, iron, cr 
other suitable metal or material, in which a small plug or hammer a, 
fixed to a rod B, passing through a corresponding hole provided in 
the centre of the front a! of the tube A, is allowed to glide freely, 
and is acted upon by a spring 8, coiled round the rod B, in the inside 
of the tube A; the other end of the red B is provided with a button, 
the part 4! of which forms arins. C is a tack or small rod turning 
at one end on a pin or screw c, and provided towards the free end 
with a stud c!, in order that when the tack is turned so as to have 
the stud c!, applied behind the shoulder J? of the button, as shown 
ia Fig. 1 (in which the apparatus is represented as applied to a 
door), and in Fig. 2 the tack C serves as a stop for the rod B. The 
back end of the tube A may be closed by means of a cap D, 


IMPROVED 


| with 


intended to serve as an anvil, for producing the detonation of a | 


fulminating amorce, laid thereon in a depression d. When this 
amorce is struck by the hammer ¢, the cap D turns asa hinge on 
the pin e, and is provided with a clasp ¢!, which, when the cap shuts 
the tube A, takes round a projecting part ¢ cast on the tube A, 
which latter is further provided with two wings /, for fixing the 
apparatus against the inner side of the door F, or other 
closure, by meaus of the screws /!, whereas, a strong round-headed 
nail or pin G is fixed in the door-post or frame F', at such 
distance apart from the front end a! of the tube A that, when the 
rod B is sufficiently far drawn out of the barrel or tube A, the ring 
b' may be put over the pin G, and hereby this pin, and, conse- 
quently, the rod B and hemmer a, kept in the position represented in 
Fig. 2. If now a fulminating amorce be inserted in the depression d 
of the cap D, and this latter fixed on the barrel A by the clasp e', 
the apparatus will be ready for serving as an alarum for any person 
in the room; for should anybody from without open the door this 
would cause the alarum to be advanced towards the inside of the 
room, whereby the ring J' will instantly become released from 
the pin G, when the spring } in distending will drive the 
hammer a towards the anvil D, and by striking the amorce 
procure the detonation of this latter with a loud report sufficient 
to awake or call the attention of the person in the room; instead 
of an amorce a percussion cap might be applied on a nipple pro- 
vided in that case at the front part of the hammer a. Should the 
person in the room, on leaving this latter, wish to prevent anybody 
from entering therein without his knowledge, after having provided 
the apparatus with an amorce, and put the tack C in the position 
shown in Fig. 2—viz., with the stud behind the shoulder of the 


| and spring-work i, I, described in respect to Fig. 3. 





| shoulder x to escape from the top of the stay plate L, when the 


button—he may at once leave the room, and in shutting the door | 


behind him the ring 4! will apply itself over the pin G, and thereby | detonation of this latter or other fulminating medium made use of. 
release the tack C from the button, so as to cause the apparatus to | In the Figs. 1, 3, and 6, several parts are represented as partly cut 
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assume the position represented in Fig. 1; should the door now be | 
opened the explosion of the amorce will take place. 

Fig. 3 shows an outside view of another arrangement of alarum 
to be fixed against the inside of the frame or door post F'. 

A isa tube or barrel; D, a cap or anvil kept in position by means 
of the rods d'; B is a rod provided at one end with the hammer 
or plug a, whereas to the other or upper end is fixed a catch and | 
spring-work, similar to those commonly made use of for ringing office 
door bells, and consisting of a fixed part IL and a movable one I 
the part H being fixed to the rod B by the shoulder h', while the 
opposite end forms a fork A, h, for the shoulder i of the 
movable part I to turn round a pin @#, round the lower 
part of which pin is coiled a spiral spring J, acting from | 
underneath on a gudgeon 7 fixed in the part I; the free end 
of the shoulder é is arranged in such manner as to allow the part I | 
to move forward, viz., towards the outside of the door, but not 
further backwards, viz., towards the inside of the room, as to come 
in the direction of the fixed part IT; the free end 1! of the part | is 
rounded off on one side for allowing the door, in shutting the same, 
easily to glide over this part I. K is an opening cut out in a slant | 
ing direction in the barrel A. and provided at the top of its side k" | 
a recess for the shoulder 4! to rest in. By means of the | 
wings faud the screws /! the barrel A is fixed to the door, frame, or 
post. 

The mode of working of the apparatus is as follows :—A fulmina- 
ting amorce having been Jaid in a suitable recess in the anvil D, or 
a percussion cap having been placed on a nipple, with which, in 
such case, the front part of the hammer a is to bs provided, th: 
rod B is lifted by means of the parts I, I, till the shoulder /' rests 
in the corresponding recess in the top of the front side k'; by this 
means the spring coiled round the rod Bin the inside of the barrel A, 
between the hammer a, and a fixed washer through which the rod B 
passes is contracted; the door being now shut the same will glide 
over the rounded end I! of the part ] and lay before this part, as 
shown in Fig. 3, in which position, should anybody open the door 
from without, the parts I and H would be pushed back towards the 
inside of the room, whereby the shoulder 4! is lifted out of its rest or 
recess, Which will allow the spring in the inside of the barrel A of 
driving the hammer a downward so as to strike the amorce on the 
anvil D, and thus procure the detonation of the said or other fulmi- 
nating medium made use of. The door may now be sbut again, 
when the spring J will cause the part I to resume its normal posi- 
tion. 

Fig. 4 shows a side, and Fig 5 a front view of another 
arrangement of alarum which, in Fig. 6,is represented applied 
to the door post F!, while the door F is provided with the catch 
In Figs. 4 
and 6 the apparatus is represented in the cocked or armed state, 
and in Fig. 5in the state of rest. The same consists of a solid 
stay plate L, of the shapo shown in Fig. 4, to be fixed to the 
door post F!, by means of its two wings f, and the screws j'; 
in this stay plate L is provided a slot hole m, for the arm m!, 
projecting from the back of the hammer a to glide in, which ham- 
mer is acted upon by the spring M, fixed to the arm m!, and the 
lower part of the stay plate, which spring in contracting, drives the 
hammer towards the anvil D fixed in the stay plate. Towards the 
top of the hammer a has a projecting part or shoulder n, which 
while resting on the top ' of the plate L prevents the 
hammer a from moving towards the anvil D; a ring n? serves for 
lifting the hammer. In working the apparatus a fulminating amorce | 
is laid on the anvil D, or a percussion cap is applied on a nipple, 
with which in that c1se the hammer a is to be provided: this latter 
is lifted till the shoulder » rests on the top of the stay plate, viz., as 
represented in Figs. 4 and 6, the apparatus and the catch and spring- 
work H, I, havirg been applied previously to the door post F! and 
the door F, as shown in Fig. 6. On opening the door trom with- 
out, the catch I in pushing against the top a? of the hammer, viz, 
in the direction shown by the arrow in Fig. 4, will cause the 





hammer, by the effect of the spring M, will be driven towards the 
anvil D, and in striking against the fulminating amorce procure the 





| provided with this apparatus; in these Figs. 








off. Fig. 7 represents an outside, and Fiy. 8 a longitudinal sectional 
view of auother alarum, which is intended more cspecially to apply 
to railway carriages in the manner as shown on a contracted scale 
in Fig. 9, which represents part of the inside of a railway carriage 
7, 8, and 9, several 
perts are represented as partly cut away. ‘I'he apparatus consists 
ofa long tube or barrel A, closed at the lower end, and open at tho 
top, in which latter end is screwed asimilartube A!, of only asmall 





| length, and in which is fixed a central tube Kt, of smaller diameter 
than the tubes A and A!', 


The tube TN is perforated over its entire 
length with numerous small holes s, for transmitting the fire of the 
gunpowder, with which this tube R is to be filled, to the Greek fire 
composition, to be put in the open space left free between the tubes 
A! and R, while round the upper or protruding part of the latter tube 
is applied a petard or other suitable explosive composition. 
The centre may further be covered with one or more layers 
of any suitable waterproof varnish for excluding moisture, and 
acap, P, bo put over the whole. ais a hammer or plug fixed to 
the upper end of the rod B, to the lower end of which is fixed a 
button (QQ; the rod B glides freely through holes provided for that 
purpose in a fixed washer S, in the inside of the tube A, and in 
the bottom part, A®, of this latter, while towards the upper end 
of the rod, a spring 6 is coiled round the same, between the fixed 
washer S and hammer a, which spring, in distending, will drive 
this latter towards the anvil D, forming the bottom of the upper 
tube A". In Fig. 7 the epring 6 is represented in the distended 
state, whereas in Fig. 8 the rod B is represented as partly drawn 
out of the tube A!, whereby the spring 6 will become sutfliciently 
contracted for driving the hammer against the anvil D, and cause 
the explosion of a fulminating amorce, a percussion cap, or other 
suitable fulminating medium, applied on the hammer. ‘The tube A 
is to be fixed in a corner of the railway carriage to which the appa- 
ratus is intended to be applied, in the manner as shown in Fig. 9, and 
at such height that the tubes A! and R, and the cap P to be applied 
over these latter, psotrudes at the outside of the carriage beyond 
the roof through a hole provided in this latter, so as to allow of being 
easily perceived by the driver or guard of the train for the effect that 
by the loud report caused by the detonation of the petard or other 
explosive composition the attention of the driver or guard be at once 
raised to the blaze or light of the Greek fire, which latter is to last 
for a sufficiently long period, that the guard or driver may be 
guided to the carriage from which the signal was emitted. For 
loading the apparatus, viz., for putting the same in working order 
ready for immediate use, the upper part formed by the tubes A! and Ris 
unscrewed from the fixed tube A, the tube I is filled with gun- 
powder, whilst a sufficient quantity of Greek fire composition is 
put in the open space left between the tubes A! and RK, after which 
a petard of any suitable composition is applied round the free end 
of the tube R; the upper part of the apparatus being thus ready, 
a fulmiuating amorce, a percussion cap, or other suitable fulmi- 
nating medium is applied on the top of the hammer a, and the 
upper part screwed on the top of the fixed tube A, and finally the 
cap P put over the compositions, which if judged proper may have 
been previously covered with one or more coatings of any suitable 
waterproof varnish, so as to entirely exclude any moisture from the 
explosive or other composition, and keep these latter in perfect 
working order. The apparatus may now be made use of, and as 
one of them should preferably be fixed in each of the corners of 
each carriage of a train, any passenger within will always easily 
be in reach of one of them, and the signal for aid may at once 
be given by merely pulling on the button Q, which, on being let free 
again, will. by the effect of the spring 6, cause the hammer to strike 
the anvil D or bottom part of the tube A! with sufficient force for 
producing the explosion of the amorce or other suitable fulminating 
medium applied on the top of the hammer, the fire of which explo- 
sion will, by means of the hole or holes r, perforated for that pur- 
pose in the anvil D, and those s of the tube It, bo communicated to 
the gunpowder in this tube and to the petard and Greek fire com- 
positions, the cap P having been blown off by the explosion of the 
gunpowder of the tube R. It will be readily understood that by 
means of the ioud report produced by the explosion of the petard, 
and by the blaze of the Greek fire, the guard will be induced at 
once to stop the train, or take any other suitable measures, and 
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come to the aid of the passengers in the carriage from whence the 
signal was given. ‘ihe mere explosion of a fulminating amorce or 
percussion cap, produced by simply pulling on a button in reach of 
any passenger in the train, will thus be sutlicient at once to prevent 
the repetition of such fearful mu:ders as have of late taken place on 
the railways of France and Eugland. 

In the various figures of the illustration the same letters refer to 
corresponding parts; the various apparatus, above described, may 
be made of brass, or any other suitable metal or material. 





SOUTH WALES INSTITUTE OF ENGINEERS. 
Te avnual general meeting of the members of this valuable and pros- 
perous scientific institute was beldin the Theatre of the Royal Insti- 
tution, Swansea, on Saturday last, Alex. Bassett, Esq., of Cardiff, pre- 
sideut, in the chair. There was a very large attendance of members, 
amongst whom were, Messrs. Lionel Brough, Government In- 
spector of Mines for the Bristol aud West of England District ; 
J. E. W. Wales, Government Inspector for the South Wales District; 
Thos. Evaus, Government Inspector of Derby ; R. Beddlington, of 
Merthyr; I’. Menelaus, Dowlais ; F. Levick, James Nasmyth, Aber- 
dare Ironworks; Thos. S. Hindhauyh, Newbery Collieries, near 
Bath; G. Birbeck, London; B. Kirkhouse, Merthyr ; J. Williams, 
Lletly Shenkin, Aberdare; E. Windsor Richards, Ebbw Vale ; 
R. James, Evbw Vale; Robt. Jordan, Sir Lowry J. Wanklyn James, 

svistol; Mareus Moxham, Swansea; W. Fairley, Swansea; Rich. 
feath; Jabez Brown, Mountain Ash; Howel Jones, Dowlais; 
ies, Merthyr; Henry Hewitt, Bristol; G. Martin, Dowlais ; 








W. Child, Dowlais; W. Daires, Blangwawr Colliery, Aberdare; 
Christ James, Aberdare ; E. Brigden, Dowlais (sec. to the Iustitute); 
W. Adams, Ebbw Vale; J. Fox, Caerleon, P. James, Ebbw Vale; 


Perkins, Swansea, and several others whose names we could not 
ascertain, 

The walls of the theatre were hung with diagrams, sections, &c., 
illustrative of the various papers read and discussed. In the body 
of the room were some scientific instruments recently invented, and 
of great value to the engineering and scientific world. M. F. F 
Benvenutti, of Swansea, exhibited a most ingenious, yet simple, 
instrument for at once striking an, ellipsis of any size and form, and 
which was greatly admired, The patent for the manufacture of 
this instrument has been purchased by the Messrs. Rowney, of 
London, and when brought into practical operation will be of the 
greatest value to both the engineer and the artisan. A newly- 
invented instrument called the hypo-thonite was also shown, the 
object of which is that at one set a record of both the horizontal and 
the vertical angle can be obtained, it being more especially adapted 
io underground surveys where the strata lie at great angles. ‘his 
insirnment was also pronounced a very valuable one, end with a 
few modifications calculated to render material assistance to the 
engineer and mineral surveyor. Some building bricks, made of 
sand and ashes, sand and lime, and also slegs from pits, were ex- 
hibited. ‘They were apparently quite as bard as the fire-c'ay bricks, 
and as exposure to the frost and weather renders them more 
durable, and as they can be made at about one-filth the cost of 
common bricks, they are likely to be generally adopted when more 
known. The prevident having taken the chair, said the meeting of 
the council was held previous to the general meeting, when the 
following genuilemen were selected the officers and managers for the 
ensuing year: President, T. Menelaus, E-q., of Dowlais; Vice- 
Presidents, Messrs. F. Levick, R. Beddlington, G. C. Greenwell, 
and = Richards, Council, Messrs. H. Huxham, Hosgood Parry, 
T. P. Brown, G. Brown, Christ. James, and J. E. Wales. These 
appointments having been ratified by the members, the chairman 
called upon the serutineers of the ballot papers to give the result 
when the following gentlemen were declared to have been duly 
elected new members of the Institute: Messrs, H. D. Hoskhole, 
mineral surveyor, Cinderford, Forest of Dean, proposed by Mr. 
Brough, seconded by Mr. H, Huxham; W. J. Waddle, engineer, 
Liauelly. proposed by Mr. 'T. Evans, seconded by Mr. Brigden; Mr. 
H. A. Huzzey, U-kside Lronworks, Newport, proposed by Mr. 'T. E. 
Cooke, seconded by Mr. Brigden; Mr. Thos. Graham Robinson, 
Ebbw Vale lronworks, proposed by Mr. J. Cox, seconded by Mr. 
Phineas James; Mr. Wm. Moyle, engineer, Rbymuey, proposed 
by Mr. Beddlington, seconded by Mr. Menelaus, 

‘The president made a brief introductory address, remarking that 
he was lappy to announce that at the council meeting ju t held, it 
Was stated that when the whole of the subscriptions for the year 
1863-04 were paid up, they would have a balance in hand, after 
psymenut of all their liabilities, of something lke £400, so that, 
financially speaking, they were in a most satisfactory pesition. 
(lear hear) In consequence of Mr. Brigden, who had hitherto 
fulfilled the duties of treasurer, having been appointed secretary in 
the room of Mr, Williams (who had resigned consequent upon bis 
removal to London), the council had appointed Mr. Evans, of 
Card ff, the treasurer, that gentleman having been a member of the 
Institute since its commencement, The accounts, wLich were now 
Jaid on the table, had been duly audited, and found correct. They 
would now proceed with the discussion of the papers. At their last 
meeting a peper bad been read on the copper sands of Alderley, 
written by Mr. G. C. Greenwell. ‘That was a most ivteresting paper 
connected with geol gy, aud although probably more specially 
interesting to the inhabitants of the locality to which it referred, 
still he thought they should be all thankful to Mr. Greenwell for 
his paper. 

‘Lhe writer, in his paper, says :—“ Anyone looking at the share 
list of British dividend-paying mines, given weekly in the Mining 
Journal, will see * Alderley Edge (Cop.), Cheshire,’ and, iu ail 
probability, anyone flying by Alderiey by train, and caching a 
passivg glimpse of the abrupt range of hill rising on the east of the 
railway, would, in the abseuce of further inquiry into the subject 
most probably conclude that bere was some upbeaved outlier of the 
old metalliferous rock, in which were situated the Alderley Kdge 
mines referred to. A few months ago the writer of the paper, 
however, saw some works in progress, and found that there was a 
mive from which stone, tinged with various beautiful shades of 
green, yellow, and blue, were being worked; and he did not require 
to be tuid that these were the Alderley copper ores, aud that, instead 
of berg in tthe most likeliest aud proper places for finding veins 
in these counties—chiefly on bils that consist in limestone’—these 
ores Were the copper sand of the new red sandstone fo: mation. 
the Alderiey Edge mives the impregnation of copper is coufived to 


& width of from 30ft. to 40{t. of three beds of sandstone, on each side | 


oi which the copper ‘dies out.’ The lowest of these beds is 66f:. in 
thickuess from floor to roof, but varies considerably. It crops out 


to the east in front of the counting house of the works, and dips to } 


the north-west (magnetic) at an angie of 12 deg., cross-cutting the 
full dip of the strata, which is about west. The present distance 
explored to the north-west from the out-crop is about 220 fathoms. 
- + + ‘The copper sand is a soltish sandstone; where ucimpreg- 
nated it is of a light colour, but when it contains copper it is blue 
or green in colour. In some places it contains oxide Teed, which 
gives it a yellow tinge. It sometimes contains oxide of cobalt, 
which appears in black spots and streaks, and there are here and 
there masses of gelena in an amorphous state. The process of 
working 1s to drive down 8ft. in width next to the roof, and down 
the middle of the belt, with a height of 6ft. and 7ft., and then to 
clear out all the ores to each side; then to take up other 6ft. 
all across, and so ov uutil all is got out. The product is then drawn 
upen inclined plane by means of a steam engine, and crushed be- 
neath iron rollers into a coarse sand, after which it is sampled and 
assayed, to ascertain the strength of the solvent with which it is to 
be treated. It is then removed to a wooden cistern with a false per- 
forated bottom, and over it the solvent, diluted muriatic acid, is 
poured, ‘The acid filters through the sand, and drops through the 
false botton: into the chamber beneath, whence it is pumped over 
the sand again by the same engine already referred to, and which, in 
fact, does all the work of the place. “This process is continued 
until the acid has taken up all the copper. ‘The solution of muriate 
o! copper, containing also cobalt and nickel, is then passed into 


avother tank, and the copper precipitated in the metallic state, by 
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means of old scrap iron thrown into it. After the copper has been 
precipitated there remains in the last-named tanks a svlution con- 
taining muriate of iron, together with the cobalt and nickel which 
the ore al-o contains, which are then precipitated by lime. . . . 
There are two lodes, as they are called, in the Mottram St. Andrew 
Mines. The lode called the north lode runs north-west by the com- 

ass, and comes up to the surface throughout the length in which it 

as been found productive, which may be about 150 fathoms. It is 
from 20ft. to 40ft. thick, and dips to the north-east at an angle of 
about 20 deg. downwards to the north-east from the vertical, or 70 
deg. with the horizontal line. Parallel with this lode is what is 
called the south lode. It lies fifteen or twenty yards south of the 
north lode, and runs in the same direction as the north lode. This 
bed yields from the bulk about 2 per cent. of copper. There is also 
here, as at Alderley Edge, some cubalt and nickel. Some of the ore 
in this mine is rich lumps, having been found in the north lode, and 
containing 25 per cent. of copper, aud worth £20 perton. The 
paper coucluded with some observations as to the precise situation of 
the mines, 

A cordial vote of thanks was awarded Mr. Greenwell for his 
paper, after which the members proceeded to consider the paper 
written by Mr. W. Mather, 

On THE Macuinery Usep 1n Borino Artesian WELLS. 

The writer stated that the object of the paper was to con- 
sider the various systems of boring practised in this country 
and on the Continent in the important work of forming artesian 
wells, and to see how far the recent improvements in this branch of 
mechanical ssience may be beneficial to the mining interest. After 
referring at considerable length to the Chivese system of boring 
(which appears to have dated from a very early period). and the 
attempts more recently made on the Continent and in Germany, 
the writer alluded to the present plan adopted by the Continental 
engineers, known as Kind’s system, which is cousidered to be the 
perfection of boring machines. A paper read before the Institution 
of Civil Engineers in London a few weeks ago said that this machine 
was well worthy the best attention and adoption of Evglish 
engineers. The writer had an opportunity of witnessing the operations 
of this machine about a year ago near Moscow. The government of 
Russia had appointed a staff of engineers to test the country around 
Moscow for the purpose of obtaining coal. The best possible machinery 
was to be used for the purpose, and accordingly Kind’s was employed. 
At the time of the writer's visit the depth of boring was 90Uit., and 
the diameter 12in. ‘he strata was exceedingly easy to bore, con- 
sisting chiefly of horizontal beds of sand, clay, marlshale, and soft 
limestone. An occasional thin seam of coal lin. thick was found, 
but as this locality was the extreme edge of the coal weasures no 
practical result was obtained. I'he time occupied was two years, and 
the cost £4500. The system known as Kind’s is still the rod 
system, with certain modifications to lessen the risks and difficulties 
in boring to great depths. The boring tool is fastened in the usual 
way to the rods, which, to increase their buoyance in water, and to 
make them lighter, are made of wood. They are screwed together 
in lengths of 2Uft. or 50ft., and at a certain distance from the tool a 
“slide-joint is introduced, so that when the tool strikes the rock 
ovly the weight beluw this joint gave avy effect tothe blow. Thus 
a very serious difficulty is overcome, and the breaking of the rods 
almost entirely prevented. At the surface the rods are attached to 
the end of a heavy wooden beam by meaus of a chain or rope. ‘This 
beam is supported in the middle by a fulcrum, and the other end 
connected with the piston rod of an upright steam cylinder. A man 
works the valves of this cylinder, and to depress the end of the 
beam, to lift the rods at the other end, the steam is admitted to the 
top side of the piston. ‘l’o give the blow the steam is exhausted, 
and tie rods fall by their own weight upon the rock. At the 
cylinder end of the beam a counterbalance 1s laid on to relieve the 
tool of the weight of the rods above the “slide-joint.” ‘This counter- 
balance is capable of being increased as additioval rods are added, 
so that at avy depth the force of the blow will be constant. The 


rods are turned by men with a cross-bar, as in the old system. | 


Uhe percussive or striking motion is continued for eight hours, in 
order to pound up the débris to powder, The work is a laborious and 
tedious affair, and one that can never be extensively adopted in 
this country for mining purposes. The one great disadvantage 
attending it is that the boring tool remains so long at 
work in reducing the rock to very small particles before the 
pump is used to being them up. It was owing to the 
imperfections of the rod system that the atteution of a relative of the 
writer (Mr. Colin Mather) was first directed to the subject of 
boring, and after much investigation and experiment, constructed 
avd patented a machine in 1855, and which may fairly claim the 
uame of the “ English system,” as the only one which has not 
originated amongst the Continental engineers. In the boring tool 
and the method of giving the percussive action, aud also in the 
shell-pump, especial novelty will be found. Instead of these latter 
oeing attached to rods, as in the old system, they are suspended in 
turn by a flat rope, about in, thick and 4}ia. broad, such as are in 
common use in Collieries, aud the boring tool and pump are let down 
and drawn up as quickly as the buckets and cages iu the shaft. The 
rope is wound upon a large dram by a steam engine with a reversing 
motion, by which one man can regulate the operation with the 
greatestease, . . . The general arrangement of the machine is 
as fullows:—The winding drum is ]0ft. in diameter, and is capable 
of holding 3,000ft, of rope, 44in. broad and fin. thick ; from the drum 
the rope passes under a guide pulley, through a clam, and over tie 
pulley, which is supported on the fork end of the piston rod, and so 
tu the end, which receives the Loring head, which, being hooked on 
and lowered to the bottom, the rope is gripped by the clam. A 


small jet of steam is turned on, causing the piston to rise slowly until | 


the arm moves the clam and gives the full charge of steam ; an 
accelerated motion is then given to the piston, reising the buring 
head the required height, when the steam is shut off, and the ex- 
haust opened, thus effecting one stroke of the boring head as 
regular as a back pressure valve in the exhaust pipe. The exhaust 
port is 6in. from the bottom of the cylinder; when the piston 
descends to this po nt it rests on a cushion of steam, which prevents 
any concussion. To increase the lift of the boring head, or compen- 
sate for the elasticity of the rope, which is found to be liv. in 
1. 0ft, it is siaply nmeces-ary to raise the clams on the clam shaft 
while the percussive motion is in operation, ‘The clam which grips 
the rope is fixed to a slide aud screw, by which means the rope can 
be given out as required. When this operation is completed, and the 
strata cut up by a succession of strokes thus effected, the steam is 
shut off from the percussive cylinder, the rope unclamped, the 
winding engine put in motion, and the boring head brought up and 
slung from the over-head suspension bar by a hook fitted with 
a roller to traverse the bar. ‘The shell pump is then lowered, the 
débris pumped into it by lowering and raising the bucket about three 
times, which the reversivg motion of the winding engine readily 
admits of, and then brought up to the surface and emptied by a very 
simple arrangement. The rapidity with which there operations 
may be carried on, proved by experience with the machine, is some- 
what as follows :—The boring head is lowered at the rate of 500ft. 
per minute; the percussive motion gives twenty-four blows per 
minute. This continued iu red sandstone and other similar strata for 
about ten minutes is sufficient to enable the cutters to penetrate 
about 6in., when the boring head is again wound up at the rate of 
300ft. per minute. The shell-pump is lowered and raised in the 
same time, but only remains down about two minutes, when it is 
withdrawn to empty the debris, an Operation occupying two or three 
minutes. After giving the results of boring by means of this 
machine, the writer concludes, “ In this rich island of ours, where 
a bountiful Creator seems to have concentrated so much that is good 
and useful, we have hitherto been able to call forth its vast mineral 
riches, as if by the magician’s wand; or like Moses, we have but 
struck the rock, and the blessing has come forth. But with a 
constantly-increasing demand no doubt our search must become 
more extensive, until the rich bosom \of mother earth shall yield 
her riches from a thousand places yet untried. We know how 
little still the science of geology directs with certain:y the opera- 
tions of the miner. In fact one great lesson she teaches mu-t always 








make the operations of the miner somewhat experimental—that is 


that in the midst of ordinary formations, disorder constantly 
mingles—disruptions, dislocations constantly meet our view on 
every hand, oft setting at nought our best calculations. In Wales 
Nature’s bountiful hand bas been lavish. There appears no limit 
to mineral wealth ; copper, lead, iron, coal, and even gold is deposited 
as if tosupply a continent. Therefore all mechanical appliances 
which aid man in obtaining and preparing these valuable gifts for 
the use of the world must certainly be interesting to those who 
— intelligence to guide and control all operations connected there- 
with. 

In reply toa question put by Mr. Lionel Brough, 

The president stated that the machine described by Mr. Mather 
had beeu tried in this district. At the last meeting of the Lastitution 
a discussion was invited upon this paper, and it was discussed for a 
short time. He had just arranged that a machine should bo sent 
down here for trial, and he hoped it would be here in the course of 
ten days or a fortuight. He would take care that a very careful 
record should be kept of the amount of work done, and it should be 
laid before the next meeting of the Institution. 

No discussion took place upon this paper, the members awaiting 
the practical results, as promised by the president. 

On Utiuisine Pit Tira. By Mr. W. B. Monks. 

The secretary next read the paper on this subject. ‘I'he writer 
stated that, in consequence of the great difficulty in getting surface 
land for the collieries, a paper upon the subject of utilising the pit 
tips must be exceedingly interesting and valuable. One of the chief 
difficuities which colliery proprietors had to contend with was the 
small quantity of land at their disposal for the purpose of the tips. 
Various plans had been tried for utilising these pit tips, but the cost 
Was such as to prevent any practical result being obtained. The only 
plan which promised success, aud to come into gener.:| use, was the 
making of bricks from these tips. Experiments with this object in 
view had been tried, aud, so far as they had gone, bad proved suc- 
cessful—that was to say, wherevor the quantity o° small coal was not 
in such large quantities as to burn or consume the mixture entirely. 
The plan adopted was first to bruise or better—to grind the tips 
into powder, the degree of fineness to which the material was ground 
having a great influence upon the bricks made therefrom. The great 
bulk of the bnilding bricks of the present day were made precisely 
as they were thousands of years ago-—that is, the clay is dug in the 
winter, and exposed to the action of the frost and snow until almost 
pulverised, then, by the admixture of water, it was reduced to asort 
of mud by manual labour. It was then made up into blocks, and 
laid on the ground until hardened, when they were placed in the 
kiln. Machinery had now been erected for making bricks from pit 
tips, and it was found that they could be manufactured at a price 
very much lower than now charged for the common bricks, while 
pit tip bricks were unquestionably much harder, and also possessed 
another great advantage, viz., that they became dry in a very short 
time, so that the builder could plaster the walls almost immediately. 
The paper concluded by remarkivg that there was every reason to 
believe that the pit tips, which bad always been a source of consi- 
derable difficulty and inconvenience to colliery proprietors, would 
now be shorily utilised, aud that with very great advantage. 

_ The president said, it was always usual to postpone any discus- 
sion on papers read uutil the next meeting, so that it should be 
printed and laid before the members, who would then have the 
opportunity of considering the various arguments therein. The 
paper which had just been read wasa very useful one. He (the 
president) had seen the machine referred to, and was certainly 
surprised at the exceeding good work which it performed, and the 
rapidity with which it did it. However, perbaps it was better 
not to anticipate any discussion, but to postpone it until the next 
meeting. He would now simply move a cordial vote of thanks to 
Mr. Monks for his useful paper. 

Mr. Brogden formally seconded the resolution, which was then 
put to the meeting, and carried unanimously. 

On THE Nature anp Manuracture or Patent Stone Bricgs. 

By Cap:. J. J. Boomer. 

The writer, after giviug a succinct aud interesting history of the 
making of bricks from the very earliest period, and the introduction 
of bricks into this country at the time of the Romans, described the 
process adopted by Messrs. Bodmer Brothers, Newport, in the 
manufacture of the patent stove bricks. The general cry was for 
a good yet cheap brick; but those of really good quality could only 
be had by payivg a very high price for them. When they con- 
sidered that iabour was now about 100 per ceut. higher than it was 
about eighty years since, anythinz which tended to lower the price 
of so useful and general a commodity as bricks, must be considered 
a timely invention. The stone bricks which he (the writer) then 
had the pleasure of bringing before them, had fulfilled these requi- 
sites. Another very great advantage which these stone bricks had 
over the common bricks, was that they improved by age, whereas 
the common bricks skiuued and deteriorated. Some of the bricks 
were then exhibited to the members. Some had been made of 
Aberthawe lime and sand; others of sand and cinders; othors of 
broken bricks and lime; and some others had been made out of 
slags, which were particularly hard and durable. Some of the 
bricks made by the patent process were stated to have borne a 
weight of three tons per brick, after having been made but fourteen 
days; others, which had been longer made, were capable of bearing 
about thirty tons per brick. ‘he chief difficulty in the mauufacture, 
was that of reducing the material employed to the fineness of sand, 
or, better, to that of powder. We understood the writer to state 
that the patent stone bricks could be manufactured and sold at 123. 
per 1,000, Several places were iustanced where these bricks had 
been used, aud they were stated to have answered every expectation. 

The president said the paper which had just been read was a very 
interesting one, and for which they oughtto be very much obliged 
to Mr. Bodmer, and also for forwarding the samples then upon the 
table. He bad used the sand-made bricks hiniself, but could not 
speak as to their durability, because he had oniy recently tried them. 
He believed that if these bricks were uot used too soon after beivg 
made they were exceedingly good, and must prove a most useful 
article to builders. Of course, if any gentleman present had used 
any of the bricks they should be very glad to hear any observations ; 
if not, the paper bad betier be postpoued until after it had been 
printed. He would now move a vote of thanks to Captain Bodmer 
tor his able and interesting paper. 

Mr. Adams had great pleasure in seconding the resolution. 

A member suggested that the manufacturer thould keep these 
bricks in stock aud not send them out until properly seasoned. 

Mr. Cox thought that the manufacturer of these stone bricks had 
struck upon the right principle and the right iugredients. He had 
lately seen a building in Lyme, Dorsetshire, which had been built of 
Aberthawe lime and sand. ‘Ihe building was very much exposed 
to the action of the sun and the weather generally, and whilst the 
bricks were eaten through to the depth of two inches the mortar stood 
out quite firm and solid. The mortar was composed of the same 
materials as these patent stone bricks were made of, and he, there- 
fore, believed they would be found to answer every purpose, and also 
to harden the longer they were exposed to atmospheric influence. 

The resolution awarding the vote of thanks to Captain Bodmer 
was then carried unanimously. 


Tue Port oF CagvirF AND THE ABERDARE Coat Fretps. By 
ALEXANDER Bassett, bsq., F.R.S. 

Mr. Adams having temporally occupied the chair, 

Tbe President (Mr. Bassett) read his paper upon the above subject. 
The early history of Cardiff was treated in a most able and interesting 
manner exhibiling much research aud intimate knowledge with 
early history. In ancient time Cardiff was a place of considerable 
strength, protected by deep moats, and approached by force gates. 
Up to the time immediately preceding the opening of the Glamorgan- 
shire Canal there were only a few streets in the town, and the tide 
swept over a great portion of the area south of the present custom- 
house. This state of things continued until about the year 1793, 


| when the sea-Lanks were constructed, and where now upwards of 


2,000 houses had been built, and extensive docks, railways, &e. 














Ocr. 28, 1864. 7 mateo, 


THE ENGINEER 








(1793) the number of lette 





formed. At the date now spoken of 
was very limited, being delivered by an old woman, which delivery 
occupied two or three hours a day, and for which the old lady was 


paid 33. 6d. per week. ‘The number of letters was now about 
14,900 per day, which was a pretty good indication of the amount of 
pusivess done there. {n 1795 the people of Cardiff were supplied 
with coal brought by mules in sacks, and which were sold at 
10d. per sack. ‘he construction of the canal between Cardiff and 
Mertbyr soon made a very material alteration. .The Act for the 
coustruction of this canal was obtained in the year 1790; the canal 
being twenty-five miles long, and having forty locks; the water 
being 568ft. in Merthyr higher than the sea lock in Cardiff. The 
canal had been very successful, paying very large dividends to 
the shareholders, and returning a large percentage to the 
freighters. Up to the year 1830 the trade of Cardiff was 
still carried on only by means of this canal, and this caused 
great inconvenience. The late Marquis of Bute perceived that 
if proper accommodation was given to Cardiff the town would 
become the main outlet and the principal port of the mineral basin. 
His lordship succeeded in 1830 in obtaining an Act of Parliament 
for the construction of the West Bute Dock. In 1833, the first 
steam communication between Cardiff and Bristol was effected, but 
vessels were unable to make a trip during one tide. They had to 
anchor off the Holmes until the tide served for them to proceed on 
another journey. The dock scheme having been accepted, a railway 
was at once suggested to effect a rapid and direct communication 
with the whole district. An Act for the construction of the Taff 
Vale Railway was obtained in 1836, and that railway, although it 
had difficulties of more than ordinary nature to contend with at the 
commencement, was now one of the most skilfully conducted and 
successful in England. Although the traffic over it is of a very 
heavy and severe character, the condition of the permanent way is 
second to none in the United Kingdom. ‘The West Bute Dock was 
opened in 1839, and the railway as far as Navigation in the year 
1810. At this time the winnivg of the Aberdare steam ccal by pits 
had just taken place, and favourable reports had been received from 
London as to the sales which could be effected. The Marquis of 
Bute died in 1848, leaving the management of his property to 
trustees, to whom the inhabitants of Cardiff were much indebted 
for the improvements they had effected. Altogetberin connection with 
the West Dock there wereabout forty-nine coal shipping staiths, each 
of which was capable of shipping no less than 400 tons iu ten con- 
secutive hours. The railway communication from Navigation to 
the Aberdare district was made with the ‘laff Vale Railway. In 
the year 1855, the want of increased accominodation in Cardiff 
being felt by the freighters, a company was formed for the purpose 
of constructing a tidal harbour at Penarth, upon the river Ely, 
including a line of railway to connect the proposed railway with the 
Taff Vale Railway. The Act for the construction of the tidal 
harbour was obtained in the year 1856. In 1857, the Penarth 
Company fiuding the trade increasing far more rapidly tban was 
anticipated, obtained Parliameutary power to coustruct a line in 
connection with the railway and tidal barbour with all convenience 
for shipping. ‘These works will probably be completed early in the 
next year. The quantity of coal shipped at Caraiff and its creeks, 
during the last year, amounted to 2,352,948 tons. No less than 
12,337 vessels visited the port. 

Iu the year 1827 the population of Aberdare Valley, extending 
from Mountain Ash to Hirwain, did not exceed about 3,000; those 
who lived between Aberdare and Navigation were dependent upon 
agriculture labour for support. ‘bose who lived near Hirwain 
were, for the most part, employed in the ironworks. At Rhydy- 
groes, which is situated at the top of the Vale of Neath, in the 
parish of Ystradfodwg, a stone or smokeless coal was woiked by 
levels, This coal was used exclusively for malting purposes, and 
maltsters living in the valley of Glamorgan obtained their supplies 
from these levels, and the coal was conveyed in bags on ponies to 
Llantrisant for their use, a distance of above forty miles, over a 
hilly country and on bad roads, ‘I'he cost of this coal at Llantrissant 
was 2s, per huudredweight, or £2 per ton. After the formation of 
the Neath Caual Captain Evans, of Aberthawe, traded between that 
place and Neath, aud that smokeless coal was delivered at Aberdare 
at 183. per ton, the cost of land carriage to Llantrissant being 10s., 
making a total cost of 28s. per ton, Captain Evans found he could 
command a large sale for his coal at the port of Cardiff, for he was 
enabled to deliver it on the wharfs at 17s. per ton; the cost of haul- 
ing to Liantrissant being 93., made a total cost of 263. Since the 
South Wales Railway has been opened this same coal has been 
delivered in the town at 153. and 163. per ton. 

the first pit in the Aberdare district was sunk by the Messrs, 
Wayne, in the year 1827, aud the 4{t. Aberdare seam of coal was 
now at the depth of twenty-four yards from the surface. In the 
year 1834 Messrs. Wayne commenced negociations for working the 
miuerals on property belonging to Messrs. William and I'humas 
David, situated on the side of the Aberdare Canal, called Abernant- 
groes. Shortly afterwards Mr. Wood, of London, visited Aberdare, 
and ultimately purchased from Messrs. Wayue 40,000 tons, but with 
a clear understanding that no more than two boats a day, or 44 tons, 
should be sent to Cardiff, as that coal being now in the market 
there was great difficulty in introducing more than a very limited 
quantity. A contract was taken at 7s. 4d. per ton at Cardiff ; but 
experience soon proved that the coals could uot be delivered at this 
price; and, ultimately, a new arrangement was entered intu, and a 
contract was completed, after which Messrs. Wayne had no difficulty 
in disposing of as much coal as they could raise. Immediately 
alter the success of Messrs. Wayne's enterprise was known the late 
Mr. Thomas Powell carefully examined the Aberdare district, and 
secured at once very valuable properties immediately to the deep of 
Messrs. Wayne's taking. ‘he Aberdare valley, which only a few 
years since was an agricultural district, its population in the year 
1827 not being muve than about 3,000, is now the great steam coal- 
producing district of South Wales. We find that in this valley, in 
1863, no less than 2,538,031 tons were raised, out of which 244,694 
tons were consumed in the ironworks of the immediate neighbour- 
hood, comprising 11 blast furnaces, 1U7 puddling furnaces, and 8 
rolling mills; and in this locality there are 71 levels aud pits. In 
connection with the coal works ouly no less than 9,030 men and 
boys descend every day to work. No less than 680 horses are 
employed to convey the coal from the various works to the bottom 
of the pit. The extent of the iron roads, over which the trains 
run, are considerable, aud I estimate that there are no less than 194 
miles of underground railway and tramways now in actual use in 
the coal mines of this valley. The following table will show the 
quantity of coal raised in the Aberdare valley for the Jast ten years: 
—1854, 1,015,719 tons; 1855, 1,210,820; 1856, 1,456,029; 1857, 
1,460,194; 1858, 1,427,702; 1859, 1,055,633; 186U, 1,789,671; 1861, 
1,939,872; 1862, 2,603,703 ; 1863, 2,538,071. 

Ip the counties of Glamorgan and Monmouth there exists no less 
than 413,440 acres of mineral property, from which was extracted 
last year 9,951,081 tons of coal, or about one-ninth of the entire 
yield of Great Britain. 

Mr. Adams said that it would be better to postpone any remarks 
upon the paper just read by the president until the next meeting, 
when it sho.ld have been printed. It was a most interesting and 
instructive paper, and the best thanks of the Institute were due to 
Mr. Bassett tor it. 

Mr. Steele seconded the vote of thanks to the president for his 
paper, aud the resolution was then carried nem. con. 

The chairman said he had just received a letter trom Mr. Mather, 
who regretted that he could not attend their present meeting. He 
added that they had just completed the sinking of a well 52vit. deep, 
by means of the machinery before described. 

Mr. Lionel Brough wished to call the atteution of the members of 
the institute to the hypo-thonite. He thought the object aimed at 
by this ingenious instrument was decidedly « good one, because at 
one set they could record both the vertical and horizontal angle, and 
the number of links required. He had asked several scientific 
gentlemen to most minutely examine the instrument, and they were 
of opinion that, with a few slight modifications, it would become 





most useful for the purpose intended, and would render very great 
and essential service to engineers and mineral surveyors. 


On tHE UnmisaTion or Siac From Brast Furnaces, by Mr. 
G. Parry. 

This was a short but interesting paper, in which the writer 
referred to the fact that in many places vegetable matter seemed to 
luxuriate in the neighbourhood of blast furnaces, and in one 
instance he had noticed that where formerly there was a vast slag 
heap, it had now become covered with trees, which, if allowed to 
remain for another century, would become a vast forest. Tnese 
slag heaps bad been proved to be a most valuable mineral manure, 
and it was for this purpose the writer advocated their utilisation. 

The president said that this paper may be regarded by some as an 
agricultural paper, but the object of the writer was to call the atten- 
tion of the ironmasters to the subject. They would all agree that 
if they could get rid of these slag heaps it would bea most desirable 
thing, especially if proved to be a valuable mineral manure. He 
would move a vote of thanks to Mr. Parry for his paper, and that it 
should be printed in the transactions of the Institute. 

Mr. Lionel Brough said, that at the British Association for the 
Advancement of Science, recently held in Bath, Mr. Parry had 
asked him to bring this paper forward, but not being much 
acquainted with agriculture, he (Mr. Brough), had strung together 
some few observations upon the paper, and handed them over to 
one of the professors much more competent to dilate upon the 
subject. That gentleman had introduced the matter to his brother 
professors very ably, and followed it up with a discussion which 
was largely entered into by those present, and the ,eneral opinion 
was, that something was very likely to come of it. There were 
some persons present who thought that certain objections which 
they raised would be fatal to it; while there were others, whose 
opinions were entitled to quite as much weight, thought otherwise, 
and considered that, by and by, instead of these cinders and slags 
blotting the landscapes, would be converted into valuable manure, 
which, spread upon the land, would vastly improve it. The discus- 
sion which took place upon this subject at the Bath meeting was 
not unpromising, and he hoped that by and by some practical 
results would be attained. 

The president said that the paper promised by Mr. T. Forester 
Brown on the Caerphilby mineral district was not ready, Mr. Brown 
having lately been too much engaged to devote the necessary time 
to the subject. 

This conclued the business of the council, and the members then 
proceeded to the steam saw mills of Mr. Marcus Moxham, where 
Mr. Huxham had kindly erected one of Messrs, Jones and Levick’s 
coal cutting machines. The machine was put at work upon a huge 
block of freestone, and from the steady aud regular work which it 
performed we can no longer doubt but that ere long machinery will 
soon be brought into practical operation in the cutting of coal, and 
thus much of the laborious and dangerous manual work dispensed 
with. 

The members afterwards dine] together at the Mackworth Arms 
Hotel, presided over by Mr. Bassett, the president; the vice-chair- 
man being Mr. E. Brigden, the secretary. There were about sixty 
gentlemen present. After dinner the chairman rapidly proposed 
the usual loyal and complimentary toasts, which were duly received 
and responded to. 

The chairman then gave the coal and iron trades of South Wales. 
They all knew the vast importance of these trades to the district ; 
in fact, everything depended upon the state of these two staple 
trades. Ip proposing success to them he would couple therewith 
the names of Mr. Brogden and Mr. Levick. 

Mr. Levick said he had but little direct interest in the coal trade, 
and, therefore he should leave some other gentleman to respond to 
it. On the part of the iron trade of South Wales he was very much 
obliged to them for the honour dove in drinking success to the 
trade. He was in hopes that the iron trade would continue to 
prosper, for it was on that trade, in conjunction with the coal trade, 
that the prosperity of the whole of South Wales mainly depended, 

Mr. Brogden responded on behalf of the coal trade, The papers 
which had been read at their meeting that day would doubtless be 
productive of great benefit; and although one paper was considered 
an agricultural paper, still agriculture was more intimately connected 
with the mining interests than some seemed to imagine. The 
utilisation of pit tips was a very interesting and important subject, 
and if these tips could be utilised and made a valuable manure, then 
interests wonld become more united than ever. He thought all the 
various interests were pulling together; and by meeting together 
and benefitting themselves by the discussion of questions affecting 
their interests they did good to their fellow-creatures generally. 

The chairman then proposed the town and trade of Sw-nsea. He 
was exceedingly glad to find that the town and port of Swansea was 
increasing most rapidly. ‘The narrow gauge system of railway was 
of immense advautage to the port, and he had done all he could to 
assist in its being brought in connection with the port, much 
against the wish of certain gentlemen, who had no desiro to see it 
brought down. It was now quite clear that the introduction of the 
narrow gauge had been of the greatest advantage to the town and 
port of Swausea, He very much regretted that the Great Western 
Railway Company had not seen it their interest, as well as their 
duty, to lay down the third or narrow gauge rail between that port 
and the port of Swansea. If they had not enough capital to lay 
down such a rail, there were highly responsible parties quite pre- 
pared to do so; and, if such offer was not accepted, he did not 
think that a much greater calamity could befal the whole commer- 
cial community of the district. They had now the narrow gauge 
railway running in direct communication with the whole of the 
north of Eogland; but perhaps they would be surprised when he 
told them that the time occupied in taking iron from the South 
Wales district into Staffordshire was something like a month. That 
would appear in these days almost incredulous, but it was a fact ; 
yet he hoped the time was not far distant when they would be able 
to get there direct by means of the narrow gauge line. He would 
now give them the town and trade of Swansea, and would couple 
therewith the name of Mr. Thomas Glasbrook. 

Mr. Glasbrook, as a member of the town council, had much 
pleasure in returning thanks for the honour which had been done 
the town and tra:le of Swansea. The docks and railways which 
had recently been brought into operation would be but of little use 
were it not for the scientific gentlemen and the large capitalists, 
such as those now around that table. He hoped they in Swansea 
would be shortly able to give them more shipping accommodation. 
The laying down of a third rail over the South Wales line was very 
important, and when that should have been completed, and they had 
coal drops in sufficient number, he hoped they would be able to 
produce a paper in reference to Swansea similar to that which the 
chairman had read with reference to the port of Cardiff. He hoped 
that Swansea would not be second to Cardiff much longer. 
They in Swansea had done a great deal up to the present 
time. They had expended in the harbour, within the last thirty 
years, about half a million of money; and they were now about to 
spend about 30,000 more to deepen the entrance channel; and then, 
with deep water and their more favoured westward position, they 
hoped to be able to compete favourably with the port of Cardiff. 

The chairman next proposed the health of the Government 
inspectors, remarking that he honestly and sincerely believed they 
did their duty, and in a manner which secured for them the respect 
and esteem of all. 

The toast was drank with enthusiasm, after which 

Mr. Brough, of the Bristol and wes: of England district, replied ; 
observing that the inspecters were all united in doing all the good 
they could to advance the happiness, comfort, and satety of the col- 
lieries, and, at the same time, they were anxious to forward the 
interests of the employers and proprietors. He believed that those 
amongst whom they lived would give them credit for doing their 
duty to the best of their ability. He could say, on his 





own behalf and that of his colleagues, that they endeavoured to 
discharge their duties faithfully and conscientiously, and that in a 
manner which should conduce to the happiness, comfort, and safety 
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of the colliers, and the interests of the proprietors. He thanked tho 
president and every gentleman present for the honour they bad 
done him and his colleagues in thus drinking their health. Before 
he sat down he had a most pleasant duty to perform, viz., to 
propose the health of their president, a gentleman who was 
universally esteemed and respected, and who had discharged the 
duties of president of their really useful—and, he was happy to 
say, prosperous— Ins‘itution in the most satisfactory manner. 
He (Mr. Brough) bad no hesitation in saying that the Insti- 
tute had worked a great deal of good in South Wales; and he 
believed that it would still achieve more good, and bestow far more 
benefits than it had hitherto done. All the objects and intentions 
of the institute had been carried out by Mr. Basseit to the fullest 
extent during the past year; and, therefore, in wishing him farewell 
as their president, he said that they were sorry to part with him. 
but they had this pleasing recollection that they still retained him 
as an associate. He would now propose the health of their much- 
respected president. 

The toast was drank with musical honours. 

The president, in responding, said he felt that Mr. Brough had 
said a great deal of him which he did not deserve ; but this he could 
say, that he had taken a great deal of interest in the welfare of the 
Institution for several years past, and if he had in the slightest 
degree promoted its interest he was most amply repaid and satisfied, 
During his presidential year he had received the greatest kindness 
not only from the officers, but from evory individual member, and 
he felt sure that kindness would be extended to his successor. 
He would now propose to them a toast which he felt sure 
would receive their heartiest approval; he gave them “ Success to 
the South Wales Institution of Engineers, and the health of 
Mr. Menelaus, their next president.” He could not help saying 
that they were fortunate in getting Mr. Menelaus to undertake the 
duties of the office, and he hoped that they should not only secure 
his cordial co-operation and assistance during the ensuing yeur, but 
as long as he lived. 

The toast having been most enthusiastically drank, 

The president elect, on taking the chair, responded to the toast, 
He thanked them all for the very handsome and cordial reception 
they had given the toast. When they heard during the morning 
that they had nearly £400 in the bank, he thought they would agree 
with him when he said that they were getting on pretty well. 
He felt obliged to them for having for a second time elected 
him their president, although he should have been glad to have seen 
a younger man nominated. He could hardly promise them the same 
amount of zeal as he had exhibited when he took the office some 
years ago, nor the same amount as had characterised the labours cf 
their president during the past year, but he would honestly do what 
he could. He hed the wellare of their Institution much at beart, 
and he would do everything in his power to forward its interests, 

The bealth of the vice-chairman and their secretary (Mr. Bingder : 
was then proposed, and appropriately acknowledged by tha. 
gentleman, 

A cordial vote of thanks was proposed to the council of the 
| Royal Institution for the use of the room, which was ackuowledge.t 
by Mr. John Lewis, as one of tbe council, 

“ The Press ” was responded to by Messrs, W. Williams, formerly 
of the Si/urian, and J, H. Jenkins, of the Cambrian. 

This closed the proceedings. 











New Zeavanp Exnisition.—The fine building for the New 
Zealand Exhibition, which is to be opened here ou the Ist January 
next, is nearly completed externally. It is of brick and cement, 

| Italian in style, and really handsome. Its dimensions are 160ft. by 
1u4ft., and there are to be avpexes for machinery, &. The 
accounts received from London (by the June mail) are very encou- 
raging as to the nature and quality of the articles that will be sent 
out for exhibition, The Secretary of Siate for India promises “ a 
valuable collkction of manufactured articles, as well as a covsider- 
able number of classified specimens of articles of raw produce 
immediately available for export from India.” The Lords Com- 
mittee of Council promise thirty-eight large frames, contairing “a 
series of examples illustrative of the course cf instruction pursued 
in schools of art” at home, which receive Government assistance ; 
and my lords graciously declare their conviction of the great 
value of such exhibitions. The commissioners are also in- 
formed that Manchester, Leeds, Bradford, Sheffield, Halifax, 
Ghent, Brussels, Hamburg, &c., have been visited by an agent, who 
has given personal explanations as to what the commissioners want, 
namely, anything that can tend to the development of a new country 
such as this. 1s there to come from Manchester a machive for 
manipulating our flax plant (/hormium tenax), which abounds in 
| both islands? That would be a boon indeed to the colony and to the 
world, for the fibre is remarkably strong. The different proz.nces of 
this colony avd the Victorian colonies will all be contributors to the 
exhibition, aud even from distracted America we already kuow that 
there will come articles. The nui-ance is that the idea is evidently 
most Common at home that the Maori war rages over the whole 
colony ; but there is no more probability of the Middle Island being 
disturbed (other than in pocket) by a Maori war, than there is 
that Sark will a semble a force, sail up the Thames, and empty 
the coffers of the Bank of England.—Dunedin Correspondence of 
the Manchester Guardian, 


Ramuways iy Natat.—A colonial paper says the nominal capital 
| of the Natal Central Railway Company is subscribed. 1t proposes 
| to construct a line of railway suited to general traffic from Durban 
| to Maritzburg. This line is to be carried round by the [spiugo aud 
| betwcen the Umlaas and Illovo rivers to the capital of the colony, a 
| distance of about seventy miles. But the precise line of route must 
| not be viewed as finally fixed, and should any shorter and more 
direct route than that at present surveyed be puinted out, the com- 
pany will gladly adopt it. In the bili submitted by the company 
distinct provision is made for an alternative line for the next fifteen 
miles of the distance to be traversed—that is, for the portion nearest 
Maritzi.urg. A line filty or sixty miles lon: would be worked 
at much less annual cost than a live twenty miles longer, and 
which passes through country that would, for some time to come, 
present few inducements in the shape of intermediate traffic war- 
ranting a deviation. Upoa this line a Government guarantee is 
asked by the company of 6 per cent. on the capital expended, 
That capital is nominally fixed at £600,000; but presuming the 
line should be seventy miles in length, it might be £50,000 more. 
This guarantee, then, may be .»wked upon as essential, in one 
shape or other, to the construction of railways in Natal. And 
in return for this concession the Government must also exact 
several necessary conditions. Power of supervision is maintained 
over the working and regulation of the line; thus a check 
is placed upon extravagance, needless expenditure is curtailed, and 
the company is compelled to work the line at a minimum cost. 
But this is not all. One very important feature of the system, and 
one that bas been almost wholly overlooked, is that the sums paid 
| by a colony towards the guarantee are not lost for ever. ‘Uhey come 
back to the exchequer. Whenever the line pays more than the 
guaranteed percentage, the Government steps in and shares these 
profits. This may be confirmed by citing the case of India; there, 
up to the 81st of December, 1861, the Government Lad paid alto- 
gether on account of guarantee £6,286,895 ; but it also had received 
back and had to place against that £1,250,000 sterling. ‘This, too, 
was at a time when few of the lines constructed were completed— 
when few of them were yet in a position to make returus. There 
are, of course, other concessions given in addition to a money 
guarantee, such as grants of land or mining rights. These are 
what the coal company ask, and it seems probable that an Over- 
berg Railway would be cheaply obtained at a sacrifice, say of 600,000 
acres of waste land, and of a mining monopoly for twenty years 
over a certain area of country. Unless there are rapid means of 
transport, and a stimulated stream of immigration, the land must 
remain waste, and the mines must be undeveloped for years to 
come, 
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Tuts invention of Mr, James Grafton Jones, of 53, Cumming- 
street, Pentonville, has for its object improvements in machinery 
employed when getting coal, stone, and other mineral. 

For these purposes the bearings of the axis of the pick or picks 
are mounted on a cylinder, which is capable of being turned in suit- 
able bearings fixed on the bed of the truck or carriage of a com- 
presseu air engine, which it is preferred should be a trunk engine, 
but such form of engive is not considered essential. ‘he connect- 
ing rod, where it is attached to the piston of the trunk engine, is 
arranged to turn, so that, when the crank axis carrying the pick is 
turned to a different position in respect to a tram or railway on which 
the carriage or truck moves, the counecting rod may follow the crank, 
and at all times be in a position to work correctly therewith. On 
the cylinder which carries the axis of the pick there is a toothed 
wheel, which is driven by a pinion or screw on a shaft having on it 
a hand wheel, by which the position and proper angle at which the 
pick shall for a time work is readily adjusted. The cylinder of the 
engine, in place of being fixed to the fixed bed of the truck or 
carriage, is mounted and fixed to a separate bed plate, and such bed 
plate is arranged to turn on the tixed bed plate of the carriage or 
truck, by which the cylinder of the engine may, when desired, be 
for a time fixed in a line more or less inclined to the line of way on 
which the carriage or truck moves, and at other times be fixed in a 
parallel line with the way on which the truck or carriage moves. 

Fig. 1 shows a back end view of a machine constructed according 
to this invention; Fig. 2 shows a longitudinal section showing the 
pick in a position for making the horizontal cut; Fig. 3, a side eleva- 
tion of tho machine, the pick being in the position for making a 
vertical cut ; Fig. 4shows afronteud view. In each of these figures 
the same letters indicate similar parts, 

a, a, is the cylinder of the engine, which it is preferred should be 
worked with compressed air when used in coal mines and other 
contined places, but steam may be employed in open places and where 
the heat will not be an objection. The cylinder ais shown in the 
engravings to be fixed to the bed plate of the carriage, but in some 
cases it will be desirable that it should be mounted on a movable bed 
on the carriage, so as to admit of the position of the cylinder being 
changed in respect to the direction of the line of way on which the 
carriage is moved. In the engravings the engine is what is calleda 
trunk engine, which is the form of engine preferred, but other con- 
structions may be employed in place thereof provided that suitable 
arrangements be applied for connecting the piston or piston rod with 
the crauk or pick axis to admit the position of such axis being 
changed from time to time as may be required to vary the direction 
of the action of the pick. 0 is the piston; ¢ is the connecting rod, 
which is attached to the piston in such manner as to allow of its 
being turned round, as will readily be understood by examining the 
engravings; d is the axis to which the lever pick e is affixed ; / is 
an arm on the axis, to which one end of the connecting rod is pin 
jointed; g, g, are bearings of the axis d, which are carried by the 
cylinder i which is capable of being turned in bearings ¢, é, carried 


by the bed plate of the carriage, but the manner of mounting the | 


bearings of the axis d may be varied, so long as they and the axis 
cau be placed and worked in varied positions and the piston of the 
engine connected to the axis so as to drive the same in its varied 
positions, The inventor, however, prefers the arrangement shown 


for carrying the bearings of the axis d and forgiving motion to such 
axis in its varied positions ; j is a hand wheel for giving motion 
to the shaft &, and the hand wheel is capable of being locked in diffe- 
rent positions by a pin, which is passed through one of the holes | 
through such wheel; or the retaining of the haud wheel and its shaft 





in any desired position may be otherwise accomplished; / is the 
slide valve by which the compressed air or steam or other fluid em- 
ployed to work the engine is admitted to and allowed to pass away 
from the cylinder. This valve is worked by the piston, when com- 
pleting its back stroke striking against the rod m which works 
through a stufling-box nj; in the back cover of the cylinder o is a 
lever, which is at one end connected with the rod m, in the manner 
shown, in order that there may be a slight freedom or play between 
the end of that rod and the end of the lever. The other end of 
this lever is attached to the rod of the slide valve, as shown; pis a 
spring or elastic pad of vulcanised india-rubber, or it may be of other 
suitable elastic material ; g is a handle by which the slide valve is 
worked in one direction. The forward movement of the carriage is 
obtained as heretofore by a hand wheel + and gearing, as shown. 





Iron Trape in France.—The position of the ironmasters in 
France is said to be ditlicult, Those who are working are said to 
be producing at a loss while prices are looking down. Many of 
them have been idle for the last three months for want of water. 
Others keep their fires up rather than throw a number of opera- 
tives ont of work at the approach of winter. The ironworks lately 
established in the northern and eastern departments in a favourable 
position to procure iron and coal are the only ones able to bear up 
against the present crisis, supposing that they possess sufficient 
capital. The high rate of interest has added to the embarrasment 
of the ironmasters. ‘They find a difficulty in collecting their debts, 
aud they must pay dearly for any accommodation they require. In the 
neighbourhood ot St. Dizier iron cast with charcoal is selling at 115f. 
the ton, and still timber is so dear that a cubic vard of charcoal 
costs from 12f. to 13f. The sale of cast iron is difficult in Paris, in 
consequence of the falling off of the demand by builders at the 
approach of winter. 1,363,861 kilogrammes of cast iron entered 
Paris for building purposes during the month of August last, being 
136,300 kilogrammes less than duriug the month of August, 1863. 
The Progres de Lyon announced, some days since, that a manufac- 
turer in that town had received an order for 300,000 kilogrammes of 
steel hoops for crinolines. The Nord remarks that this figure, 
which appears extravagant, is far from representing the full amount 
of steel used for ladies’ petticoats. One house in Paris sells annually 
600,000 kilogrammes’ weight of steel hoops. To give an idea of 
this trade, which sprung up with the use of crinolines, it is only 
necessary to consider that every woman possesses one or two 
hooped petticoats, each of which contains trom twenty to thirty 
yards of metal, weighing, on an average, 11b. ; and as the adult 
French female population is at least 12,0U0,000, there are 12,000,000 
kilogrammes of steel placed annually at the service of the finest half 
of the French people. 

A New 
for preventing the perpetration of crimes in railway carriages has 


| turned the attention of inventors to the subject, and the following 


contrivance has been proposed by a M. Leprovost. His railway 
carriage is made of sheet iron, and does not greatly differ in 
appearance from the common one. It is a first-class carriage, con- 
taining twenty-four places, or eight for each compartment, Within, 
a longitudinal passage establishes a communication between the 


Ktainway Carniace.—The necessity of devising means | 








compartments, and extends along the whole train from carriage to 


carriage. The partitions of each compartment, rising to the roof, 
prevent the inconvenience of draughts from the other compartments 
and the partitions which form the passage protect the traveller 
from those which might come from the windows of the same 


| at a less cost than from any other source. 


partment are only visible to the official that walks up and down in 
the passage. According to this description, the first-class carriage 
must, in our opinion, bear a striking resemblance to a prison van, 
and, indeed, we incline to believe that all this ingenuity is utterly 
thrown away, seeing that the problem has long been solved in 
America, and better still in Switzerland, by doing away with com- 
partments altogether, aud establishing a free communication with 
the adjoining carriages of the train—a plan which is only objected 
to by fastidious and shortsighted exclusiveness. In Switzerland 
nothing can be more convenient than a railway carriage, to which 
the traveller gains access by ascending a few steps, leading to a sort 
of platform or balcony for smokers. Here a door opens into the 
interior, fitted up like a saloon, with a table in the middle, and seats 
all round; the passengers, instead of being cramped by sitting for 
hours in the same posture, can walk about, or write, or play at 
chess or whist, if they please. ‘he seats are made so as to face 
Opposite points of the compass, and everything is arrauged on the 
most comfortable plan, with the only exception that the traveller 
desirous of solituds is not alone—a questionable comfort which, as 
we but too well know, is fraught with danger. 


Gun Freep at A Ramway Tratx.—On Saturday morning, ab vat 
two o’clock, as a Yorkshire luggage train was approaching the 
station of the Lancashire and Yorkshire Railway Company at Mir- 
field, it was fired into from a bridge crossing the line. The driver 
and stoker say it was moonlight ai the time, and as they approached 
the bridge they saw a man on the bridge raise his gun aud take 
deliberate aim at them as they stood together. They stooped hastily 
behind the weathor-board in front of the engine, and immediately 
afterwards heard the crack of the gun. Ou afterwards examining 
the outside of the weather-board they found that a charge of small 
shot had been lodged in it near the top. No motive can be assigned 
for the act but one of wanton malice. Mirfield is a station at the 
crossing of the London and North-Western and the Lancashire and 
Yorkshire line, where there is always a great number of luggage 
trains accumulated, to be sent forward as the nature of the traflic 
will admit, and had the driver and stoker both been disabled by the 
shot (a not very unlikely occurrence) their train would have run into 
the station at a speed of about fifteen miles per hour, and would, no 
doubt, have destroyed much property. 

Exmoutn Anp Bupeign SALTERTON WatTeRworKs.—On Thursday 
at noon a public meeting was held at the Globe Hotel, Exmouth, to 
meet the directors of the Exmouth and Budleigh Salterton Water- 
works Company, and to hear from them the best means to geta 
good and suflicient supply of pure water to Exmouth and Salterton. 
Mr. E. Burch, C.E, London, said the cost of the waterworks would 
be £8,000, and the Parliamentary and other incidental expenses 
would not exceed £1,000, so that the maximum cost would not be 
more than £9,000, and he hoped all those present would add their 
names to the list of shareholders, so as to obtain pure water, which 
would be of such a benefit to the town. It was intended to form a 
store reservoir which would hold one month’s supply, supposing 
they allowed twenty gallons daily to 10,000 inhabitants. They 
wished to make the pressure service point between Exmouth and 
Salterton, behind Mr. Mutter's house, on the Salterton-road, and 
had every confidence in the excellent quality of the water from 
Black Hill. If the scheme met with support from the inhabitants of 
Salterton, a main pipe could be earried from Knowle into Salterton 
He (Mr. Burch) thought 
that after twelve months they would be able to pay the shareholders 


compartment. From this it appears that travellers in the same com- | five per cent interest, 
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TO CORRESPONDENTS. 

Notice.—A Special EpITIon of THE ENGINEER is 
published for FOREIGN CrRcuLaTIon. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 


ENGINEER compels us to go to press at an early hour of 


the morning of publication. Advertisements, to ensure 

insertion, must be delivered at the Engineer Office before 

seven o'clock on the. Thursday evening of each week ; any 

received after that time must necessarily stand over until 

the following publication. 

*.* Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 

W. H. (Birmingham).—/a2 our nect. 

Karra and J. R.— We will make inquiries. 

W. L. (Malta).—Pamphilet received, and some notice shall be taken of it. 

C. T. (Tenby).— We believe that Henry's : ule is not protected by patent. 

J. H. (Kirton Lindsey).— We shall be glad to have a drawing of the wheels 
mentioned in your note. 

W. H. N. (Chard).—Mr. Walton's, dated 11th June, 1863; Mr. 
25th Jan,, 1864. The date of the third we cannot give vou. 

A YousG ENGINEER (Salford).—7ry Gardissal and Tolhausen’s Ti chnological 
Dictionary, which vives the French and German mechanical terms. 

J. R.—Jf the screws are ** in opposite directions ’ will not the «lect be neutra- 
lised ? Perhaps we have not quite comprehended your proposal. 

ALPuA (Swanses).—At the distuace you name, provided the pipes be well 
prot-cted, there is nothing to prevent the proper working of the engines 

P. T. J. (Jersey).—Jt is all nonsense, neither the Government nov the Society 
of Arts hes offered any reward sor Ue discovery of perpetual iotion, so do 
not waste your time over a chimera. 

C. T. B. (Bristol .—We do not remember in whose name the patent for 
Gigurd’s Lujector was taken, and, therefore, cannot inform you its exact 
date, but it was in the year 186i, we believe. 

PaTENT HORSE SADDLE.—A Subscriber is anxious to obtain the name of the 
patentee, and the price of, the saddle which was exhibited at the late Horse 
Show at Islington; a saddle which could be readily sitted to any horse. 
Can any of our readers enlighten oui correspondent ? 

Tyno.—The theory holds good in both cases. Lf you resolve each of the forces, 

the sum of which you say is greater than the original force A B, you will 

Sind that one of the new components of one force neutralises the similar com- 

ponent of the other force. The sum of the remaining components of the two 

Jorces will then be equal in imagnitud: to the original force A B. 

. W. (Smyrna).—Practically and economically no pump would succeed with 

such a length of piping. We should advise a cistern and ordinary Jorce 

pump at the well. Lf you have a sujicient head of water, and your pipe 
is of good diameter, you will have no dijiculty. Try if « few 


muriate of ammonia (sal ainmoniac) will prevent the scale in your boiler. 
————s 


Grimshaw's, 


VANDEUVINNE’S EXCAVATING MACHINE, 
(To the Editor of The Engineer.) 
Sin,—I see in your paper of June 17th a notice of a patent (No. 2710) for 
a machine for excavating Jand, by F. J. Vandeuvinne, of Brussels. If he 
would send me the drawings and specifications of the machine I shall feel 
obliged. R. Vesry Stoney, Civil Engineer and Contractor. 
Tumlvok, Bengal, Sept. 7th, 1864. 


CRYSTAL OF SODA, 
(To the Editor of The Engineer). 

Sir,—Being a regular reader of your journal I venture to ask you some 
little information respecting soda manufacture, viz., by what means I 
might succeed in crystallising alkali m summer as well asin winter. A 
reply to this question in your next edition will highly oblige R 

Rotterdam, October 12, 1864. 

[Me are not able to help ovr correspondint through his digicults, if dificulty 
there be, but possibly he may obtain the injormation he requires Srom some 
of our readers learned in chemistry. | 

WIRE ROPES. 
(To the Edilor of The Engineer.) 

Sir,—I beg to correct a statement in your leading article of the 8th inst., 
in which you state that the accident at the Lane Pits, belonging to the 
Madeley Wood Company, where the nine lives were lost, was caused by the 
breaking of a wire rope. This is not the case. There is not a wire rope at 
work in the whole field. They wind entirely with Edge’s three-link flat 
chain, and have done so for more than fifty years, without a breakage that 
has caused the loss of a single life. 

The accident was caused by the man called the hooker-on (one of the 
killed), who hooks the double chain (what the men ride ip) safe into the 
main chain. 

By inserting this in your valuable columns you will much oblige 

Coalport, Madeley, Salop, October 20, 1:61. J. Epar 


GAUCHET’S MACHINES FOR SAWING, &¢., SUGAR. 
(To the Editor of The Engineer.) 

Sir,—In Tur Enornesr for Oct. 7th, you give representations of a sugar 
sawing and cutting machine ; can you tell us where to write for further 
information as to its capabilities and usefulness ? JOUN WHITTAKER. 

For the Bacup Co-operative Store (Limited), Bacup, Rochdule. 
[No doubt our correspondent will hear from the parties interested | 


IMPACT AND WEIGHT. 
(To the Editor of The Engineer.) 

Sir,—In the description of Grimshaw’s atmospheric hammer in your last 
impression we are told that its striking force may be varied from one 
to two thousand pounds, and in the advertisement a statement of a 
similar kind is mede, to the effect that one of the hammers of a certain size 
produces *‘a maximum concussion of 4 cwt.” It would be very interesting, 
and doubtless instructive also, if the proprietors would favour your 
readers with their explanation of these mysterious assertions, Will they 
kindly say what is meant by a striking force of a thousand or two thousand 
pounds? You, yourself, have often told corresponde:ts that impact cannot 
be compared with weight, and yet Mr. Grimshaw coolly states what a little 
better information shows to be an absurdity. Impact, 

Oct. 25, 1864. 


BOILING BY JET OF HOT AIR. 
(To the Editor of The Engineer.) 

Sirn,—My letter of the 7th has at least drawn out one who had similar 
ideas as to sugar requirements. I have a note from Mr. Banting (author of 
a work on corpulence, who seems surprised that there should be lime in 
sugar as made at present. My object in getting hot air used will apply to 
the heating of the cane before crushing in the mill, and that thereby so 
much lime at least sha!l not be required for tempering, as the oxygen of 
the air will not lay hold of the juice so readily after heating in the cane 
cells. Pardon me for intruding on your space, but this will go through 
your paper to the colonies, where they want improvements in suyar. 

Gough-street, Cardiff. C. M. K. Dick, 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is half-a-crown ; each line afterwards, sirpence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. All 
single advertwements from the country must be accompanied by stamps in 
payment. 

THR ENGINEER can be had, by order, from any newsagent vn town or country, 
and at thevarious railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Tus ENGinerr is registered for transmission abroad. 
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HYDRAULIC TESTING MACHINES. 
Tuovsanps of pounds are just now being spent in many 
parts of the country on the erection of machinery for test- 
ing the strength of materials. In order to carry out the 


provisions of Mr. Laird’s bill for testing chain cables and 
anchors—doubtless only one of a series of measures that 


pounds of 





will, sooner or later, be enforced for the protection of life— 
quite a number of joint stock companies bas been formed 
for the erection of costly machinery and buildings. ‘Three 
weeks ago we noticed the fact of thg formation of “ ‘The 
Staffordshire Public Chain and Anchor Testing Company, 
Limited,” consisting of men of business of such high local 
status as Messrs. Caleb Bloomer, N. Hingley and Sons, 
H. Parkes, Wood Brothers, Thomas Pargeter Jones, and 
others. With a capital of £10,000, they have spent some 
£4,000 in their first machine at Bloomfield, Tipton. 
We hear that this undertaking has already paid an 
enormous dividend on the first outlay of capital. It is 
to be hoped that these proving establishments will have as 
a result a rise in the quality of Staffordshire iron. A 
magnificent and costly proving house, erected by Sir 
William Armstrong for the Mersey Docks and Harbour 
Board, had been for some time in action before the passing 
of Mr. Laird’s bill last session. At Newcastle-on-'l'yne, 
another joint stock company took last year a long lease from 
the Newcastle Corporation, of a site for a testing-house at 
Walker, midway between Newcastle and Shields. Similar 
establishments are being erected on the Clyde andthe Wear. 
Jersey hashad machinery of the kind forsome time,and by the 
middle of next year all the most important partsof the king- 
dom will have been provided with public chain cable and 
anchor testing establishments. A very large proving house, 
now containing two machines, erected by Lloyd’s Registry, 
has been in operation at Poplar;for nearly two years. We 
are informed that a hydraulic testing machine is now being 
built by Messrs. Greenwood and Batley, of Leeds, for Mr. 
Kirkaldy, the same engineer who has published a work con- 
taining the results of some 1,500 experiments on iron and 
stecl. It embodies several improvements in hydraulic ma~ 
chines intended to try the tensile strength of materials. 
We understand that it will be erected somewhere in the 
metropolis—most probably in Westminster—in order that 
some of our engineers may be able, at once and at a small 
cost, to ascertain the tensile strength of their materials of 
construction. 

Under such circumstances it is clear that a good deal of 
moncy is involved in the proper principles and construction 
of these machines. The Government engineer will only 
have a direct control for carrying out the provisions of the 
bill by the 1st of July next year. in case anything about 
these machines be wrongly constructed, and in such a way 


as to prevent the strict carrying out of the Act, he wiil | 
then naturally require that the necessary alterations shall | 


be made, with the expense and loss of time always atten- 
dant on alterations. Perfect accuracy in bringing to bear 
the exact amount of strain required by the provisions of 
the Act (which simply consists in proving to the navy 
test), is thus a sine gud non. It therefore becomes of 
importance to know the means of measuring, with perfect 
exactitude, the pull exerted by the testing machines ; and 
an examination of the question ought to prevent many 
expensive mistakes—mistakes that would, sooner or later, 
have to be corrected, in order to prevent the whole prac- 
tical operation of the bill being itself a gigantic mistake. 

It need scarcely be said that the most convenient appa- 
ratus for the exertion of a gradually applied load is the 
hydraulic press—whether it be used in the form of a lifting 
jack for prising up a locomotive, or asa small punching 
bear, or whether it be employed to exert the stress of 147} 
tons, at which were tested the 27th cables of the Great 
Eastern. ‘The question is, how to measure, to the fraction 
of a pound, the exact pull exerted. Several different 
plans have been used for this purpose at various times, by 
different makers of testing machines, These plans may be 
divided under two distinct heads, according to two different 
principles :—1. The useful pull exerted by the press has 
been indicated by measuring the pressure of the water, and 
by multiplying this pressure by the area of the press 
plunger. ‘This pressure itself has been measured either by— 
a, Asafety valve and graduated lever, fixed directly on the 
press, or by a pressure gauge, also fixed to the press, or 
by—2, A graduated lever and valve, or a gauge fixed ata 
distance from the press, the water being conveyed to these 
indexes by means of a pipe. 2. The second principle 
consists in the employment of a combination of levers, 
upon exactly the same plan as the series of levers used in 
large weighing machines, All the cable-testing machines 
used in her Majesty’s dockyards of Woolwich, Chatham, 
aud Portsmouth, the machines employed by Messrs. Brown, 
Lenox, and Co., and other chief makers, the machine 
erected by Sir W. Armstrong, at Birkenhead, the testing 
machines employed by Major Wade in his experiments for 
the U. S. Government (copies of which were made by 
Messrs. Greenwood and Batley, for the authorities at Wool- 
wich, and specimens of which were sent to the Exhibition 
of 1862), are all fitted with a series of levers for measuring 
the exact pull. The beautiful little hydraulic press built 
by Eramah in 1796, and now in the Patent Museum at 
Kensington, is also in combination with a lever, in order 
to measure the exact pull, and this plan appears to 
have been adopted from the first by the late Sir 
Samuel Brown for his cable-testing machines. Mr. 
Kirkaldy, who ought to know something about testing 
iron, says, in the specification of his machine (Paragraph 
25):—* In all applications of the apparatus the strain 
exerted by the cylinder is opposed or met by a system of 
levers combined with graduated steelyards, to which 
weights are applied to accurately measure the strain 
actually brought to bear upon the specimen.” The plan of 
testing machines in which the useful effect of the press is 
measured from the pressure of the water is also still in use 
to some extent. Many girder testing machines have been 
made on this unfortunate plan. Two machines, the pull 
of which is measured on this principle, are now at work at 
Lloyd’s proving house, Poplar—one of which was em- 
ployed for a number of years at Messrs. Mitcheson’s, 
Rotherhithe. A machine upon the same plan has been for 
some time in oyeration at Jersey, and we understand that 
several others upon this principle are now being built in 
different parts of the country. 

We may as vell say at once that measuring the pull of the 
hydraulic press from the pressure of the water is radically 
defective in principle, and we are not alone in this opinion. 








Professor P. Barlow showed this long ago in his work on 
the strength of materials, published in 1837. Professor 
Rankine echoes the same opinion, and he says, in a late 
work, that “the load applied at one end of the 
piece to be tested by means of a hydraulic press ought 
to be resisted and measured at the other end by means 
of acombination of levers, such as that used at Wool- 
wich dockyard, and described by Mr. Barlow.” Gene- 
ral Arthur Morin, in his work on the “ Résistance des 
Matéreaux,” also alludes to the inaccuracies resulting from 
estimating the force exerted by the press from the loads 
supported by the safety valve. Mr. Lenox and Mr. 
Bowman also pointed out the defects of this system of 
measurement before the Chain Cable and Anchor Parlia- 
mentary Committee held in 1860. Messrs. N. Hingley and 
Sons (the same gentlemen we have just alluded to above) 
have stated, in a letter to one of our contemporaries, that 
they found one of this description of machines giving wrong 
indications to an amount of 30 percent. One of our cor- 
respondents has also lately enlarged at length upon the 
subject in our numbers for July 1lothand August Sth. 
There can be no doubt about the importance of the 
question—if, indeed, it be a question at all, that the pull 
exerted by a hydraulic press can be measured from the 
pressure of the watcr. In the first place, it is clear that 
there must be some friction with a hydraulic press, as well 
as with any other machine, and that this friction will be 
more or less according to the state of the surfaces—whether 
they be well or badly lubricated, and whether the water has 
roughened the metallic surfaces through corrosion. But 
there is a necessary peculiarity about the hydraulic press 
—a peculiarity upon which depends its very existence and 
working. The joints must be kept tight, like most water 
joints, by the pressure of the water itself. The self- 
adjusting collar of the solid plunger, and the collar and 
packing of the piston (in the case of a press working with 
a back stroke) must both be kept tight by the water, whose 
pressure on the packings will increase with the pressure on 
the plunger of the force pump. We do not see how any 
appuratus or indicator could be arranged to take into 
account the variations in the loss of useful effect caused by 
the varying states of the surfaces, and by the varying 
amounts of the pressures. Nor can there be said to be any 
index, ut present invented, that can safely be trusted, for 


| an indefinite time, to register pressures above three or four 


| 





tons to the square inch. _ Most of the metallic gauges take 
a permanent set under such circumstances, and there is no 
means of telling whether this has taken place or not, As 
to a graduated lever pressing down a valve of a known 
area, it is well known to all engineers that it is 
physically impossible to take a valve and graduated 
lever as an exactly true index of fluid pressure. Leaving 
alone all accidenta! causes of disturbance, a perfect gauge, 
and a perfectly proportioned valve and lever, do not 
in any case register the same amount of fluid pressure—as 
may be at any hour seen by a glance from the foot-plate of 
a locomotive engine. But when the water is conveyed 
through a pipe, of whatever area, the manifold causes of 
disturbance acting on the indications render it simply im- 
possible toknow within ten, oreven twenty percent.,to what 
amount the press is pulling. On the other hand, a series 
of levers, accurately proportioned, will give an amount of 
accuracy of at least ,!,, of the weight to be determined 
from the smallest to the greatest. A proper series of 
levers, capable of registering 100 tons or more, will indicate 
this amount within a half-a-dozen pounds. Then why use 
uncertain and necessarily inaccurate adjuncts to a 
machine, the very utility of which is dependent on its 
accuracy? It is true that the first cost of un accurate com- 
bination of levers is rather more than thet of a safety valve 
and lever, or than that of an hydraulic gauge. But the 
difference is not so great as to allow such an inherently 
faulty system to be adopted in the place of a plan as un- 
erring as any other good balance upon which commercial 
transactions depend. 

There is another point in connection with these ma- 
chines which we must not forbear to notice. Cables in 
her Majesty’s dockyards are tested in lengths of only 
15 fathoms, while in at least one large mercantile establish- 
ment they are tested in lengths of 75 and 60 fathoms, 
A 2!in. cable, 75 fathoms long, weighs 9 tons, and if it be 
stretched between two fixed points, the two end links will 
have to sustain a total down pull of 9 tons, or 4! tons to 
each end link. ‘I'Mis strain will be of course much increased 
if the cable has to undergo any living force. Rollers at dif- 
ferent portions of the trough will be of no use. Kollers of 
such a size as to enable them to keep up a 2}in. cable 
would not come in contact with a lin. cable; making the 
rollers adjustable is simply impracticable ; and if they 
could be made adjustable, a certain amount of friction, 
which could not be taken into account, would come into 
play. But in addition to the down pu!l there is also 
the liability of kinks forming themselves at one or 
more portions of such a great length, so that thecable would 
be torsionally instead of tensionally strained, It is, how- 
over, to be said that the great expense of putting down such 
a length of foundations will be an effectual bar to this plan 
coming into general adoption, and thus the question of tirst 
cost, which has in some cases stood in the way of the adop- 
tion of the only means of registering the real pull of a 
hydraulic testing machine, will, on the other hand, prevent 
the adoption of another kind of disastrous and expensive 
blunder. 


THE RAIL AND THE WHEEL, 

In the mechanical fitness of these two separate structures 
to cach other, in the due or undue connection between 
them, separate yet joint, lie the elements which constitute 
a considerable part of the difference between cost and waste 
in the transit on railways; whether the fuel burned in the 
locomotive shall be wastefully consumed in the process of 
destroying materials, or shall be economically used in duty, 
i.c., in haulage pure and simple, with the minimum waste 
in friction. 

The theoretical resistance of a train to traction is from 
eight to ten pounds per ton of load, on the level, and in 
proportion as this resistance increases, the power of the 
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locomotive must be increased or the total load diminished, 
or vice versa the power and weight of the engine may be 


lessened or the total load increased. If the engine be 
rightly constructed increased weight should mean increased 
power, but it is quite certain that cast-iron foot plates a 
ton and a quarter in weight do not increase the steam 
power of an engine, though they may help to balance the 
load on the wheels by an excess of weight, and to increase 
adhesion. But the practice of applying sand on the rails 
is of questionable utility, as while increasing the adhesion 
of the engine it may also increase the resistance of the 
train. 

On the highway, every wheel in a carriage is indepen- 
dent of the others, and can run faster or slower to com- 
pensate for inaccuracy of diameter or for the varying lengths 
of the pathway it has to travel over in the incessant curva- 
tures it has to describe while passing cornersor other vehicles. 
Moreover, the axles can radiate from their parallelism to 
each other. Were a highway vehicle on four wheels con- 
structed on the same principle as a railway vehicle on four 
wheels, it would be impracticable to run it at speed. It would 
either kill the horses with excess of labour to keep it to the 
desired path, orit would dash from side to side into houses and 
hedges. ‘The freedom of structure with independent whecls 
and uxles keeping to or departing from each other prevents 
this self-wiil, if we may so phrase it, on the part of the 
road vehicle, and renders it passive to the traction of the 
horses. 

But on the railway every vehicle is self-willed and re- 
sistent to traction by means of its want of flexibility, It 
is like an animal with a solid back-bone instead of spinal 
urticulations. Were the rails all accurate straight lines, 
such as those described by Euclid, and were the axles 
exactly parallel with each other, and all the wheels in 
exact planes with each other, and of equal dimeters, 
such a vehicle so constructed might roll without friction. 
But there are no such rails. They are a mere engineering 
myth, fabulous as the greased lightning of our Amcrican 
cousins. Were it a practicable thing to grease or oil the 
rails it is possible that a sledging movement quite as good 
as the existing pseudo rolling might be obtained, but as 
wind will blow sand on to the rails this is not practicable, 
and so the sledging is of a very frictional kind. ‘The rails 
are professedly straight, but practically they are a series 
of small curves on which the wheels sledge and get 
destroyed. In this strife between wheel and rail, abetted 
by the engineers, Siaffordshire iron gave place to Yorkshire, 
and Yorkshire gave place to Krupp’s steel. But with 
ixrupp’s steel the rail of Staffordshire or Wales gets the 
worst of it, and so Bessemer’s steel is resorted to in default 
of Welsh iron. 

But the self-willedness of the vehicles, so to speak, varies. 
The well-constructed vehicle with parallel axles and 
wheels in plane, and of equal diameter, is one plane, the 
plan aimed at in theory. Mut the practice is quite another 
thing. Ifthe axles be out of parallel, quite a common case, 
the vehicle can only travel truly on a curved line. If the 
wheels be out of plane, also a not uncommon case, the 
vehicle will be a sledge on all classes of line, and if the 
traction rod be not at right angles to the line of the axles 
the vehicle will always have the flanges pulled against the 
rails to one side or the other, And if the wheels on the 
same axle be not of equal diameter they will constantly 
display self-willedness. ‘fake such wheels out of the 
vehicle and let them run alone, they would describe 
admirably curves suited to the ditlerence in their diameters. 

Do engineers ever think over the practical results of this 
seli-willedness in the process of destruction? ‘The only 
thing the wheels can do to compensate for this bad structure 
is to slide or sledge on the rails, and this they do if the 
engine has power enough to enforce it, at the cost of 
grinding flat and hollow surfaces to the tire, twisting and 
breaking the axles, and increasing the amount of fuel 
burned in the engine, while limiting the load it can draw, 
saying nothing of the injury to the rails and substructure. 
‘There is yet another consideration. Supposing the wheels 
ull made independent, so as to get rid of axle torsion and 
sledging of the tires on the tread, they must slide on sharp 
curves, If the axles be kept tar enough apart to ensure 
steadiness, they will be exposed to grind away the wheel 
flanges on curves, and so to increase the resistance. ‘These 
evils ave not imaginary. Even on a straight incline of 
1 in 75 we have known the train resistance to be so strong 
us to require engine power to haul it down. Even if weil 
construcied on the existing plan the resistance caused by a 
side wind, driving the flanges against the rails, is yery 
considerable, J 

In an engine and train two opposite things are required. 
The engine wheels need ail the adhesion, ¢.e., friction, they 
can obtaio, in order to get traction power, and the train 
wheels require to be as tree from friction as possible. Time 
was that engine driving wheels were constructed with 
i.eth to work into racks on the permanent way, ard now 
‘hat steam power is developed in excess of the adhesion, by 
\cights which even now crush the rails, other contrivances 
uve resorted to to prevent slip. Sand is used in such 
quantities to the driving wheels as to be something like 
yiavelling a garden path, and for steep inclines the old 
plans are newly-revived of clipping a middle rail between 
norizontal driving wheels. But the sand, which is useful 
tv give adhesion to the driving wheels, is very mischievous 
in adding to train resistance. And even in engines it is 
by no means sure that a large portion of the adhesion or 
iviction is not positively mischievous also. Even with a 
single pair of driving wheels a variation of level in the rails, 
causing the cones to tread on varying diameters, may induce 
retarding friction, and with four coupled drivers. still 
more, With six there must be a great quantity of 
xruding movement, consuming engine power without 
usxctul duty. The tires, some being softer than others, 
wear faster, and the mischievous friction increases, 
us hollows are formed, and the rails are indented, 
damaged, and crushed, Still more, there is the rigid 


parallelism of the axles, and the rigid plane of the wheels, 
ucting to grind away the flanges—and especially of the 
leading wheels, till they become as thin as knives ; all this 
being aggravated by sharp curves. 


Steel tires are resorted 





to to prevent wear, but how much rails may suffer we do 
not so readily realise, inasmuch as they are spread out into 
long lengths. But that something is wrong the advent of 
steel rails seems to testify. 

The coned peripheries of the wheels were adopted with 
the idea of compensating on curves for the varying lengths 
of the two rails by the varying diameter of the wheel tires 
—assumed to slide from side to side across the track as 
needed. But though this might be successful with a four- 
wheeled engine to some extent, it would not do with a 
six-wheel, even when the central flanges were omitted ; 
and the longer the engine the greater must be the amount 
of mischief. ‘The frequent breakings of crank axles, and 
the almost impossibility of making them strong enough, is 
sufficient evidence of this. ‘The diameters of the wheeis 
are not severally adjusted to the lengths of the rails, and 
an enormous torsion of a very long axle takes place. With 
two cylinders working on one axle, it is clear that both 
wheels must be fast on the shaft to produce the maxi- 
mum effect, and were the wheels made to uncouple it would 
be impracticable to use such an arrangement at high speeds 
with constant variations of the line of rails. There is but 
one method of getting rid of this difficulty, and that is to 
allow the tires to slip round the wheels. In this mode 
every tire can roll on the wheels with the exact number of 
revolutions to suit rail lengths and no more. They will not 
slip on the wheels when not needed, but wiil draw their 
load with perfect adhesion to the rails, neither more nor 
less, in proportion to the weight on them. ‘This class of 
wheel has been perfectly attained by what is known as the 
spring tire, which has, moreover, other advantages. It 
prevents vertical blows, and secures contact between rail and 
tire without jumping, and, by rocking laterally on the 
wheels, prevents grinding of the flanges ; andas wear on tire 
and rail is equal, the rails are saved in the same proportion as 
the tires. It is nowa matter of notoriety that, with this 
spring arrangement under hard work, Staffordshire tires 
have outlasted, in short have doubled, the duration attained 
by Krupp’s best steel. From a theory little credited when 
first promulgated, this principle has now become an 
accepted engineering fact. ‘The coupled driving wheels of 
an engine can be made to wear equally, and when near 
together may compensate for the rigid parallelism of their 
axles. 

But in order to make a powerful and steady engine, it is 
essential to obtain great length of base, but great length of 
base is only adapted to straight lines, unless it be made a 
flexibie base in some mode or other—that is to say, by end- 
long movement of the axles the wheels must be got on to the 
curved line. Attempts have been made to accomplish this 
while keeping the axles parallel to each other, but this in- 
volves loose movement of parts not favourable to durability 
or safety, and it is essential that, in some mode or other, 
the axles should be enabled to depart from their parallelism, 
and radiate truly on curves. 

An evil of considerable magnitude has grown up in con- 
sequence of the desire to obtain adhesion on the rails—the 
overloading of the wheels. It is doubtful whether the 
weight on each wheel should exceed five tons, which gives 
twenty tons of adhesive weight on four coupled wheels. 
But this is insufficient for the steam power now used, and 
attempts almost without end have been made on the Conti- 
nent and elsewhere to increase the number of driving 
wheels, and so distribute the load. But this, though per- 
fectly practicable for straight lines, involves considerable 
difficulty on curves, where the axles must depart from their 
parallelism, and where, consequently, ordinary connecting 
rods cannot be used. Yet this difficulty must be got over 
before heavy trains can be transported up heavy gradients 
round steep curves, a condition of railway transit to which 
we are each day approaching nearer. ‘lo meet this case we 
see no simple process, save that of friction wheels as 
couplings, and they can be arranged to follow radial 
wheels without difficulty. In this matter we have a certain 
amount of experience to guide us. It is many years since 
Mr. Edward Woods conducted some experiments on the 
Liverpool and Manchester line, for the purpose of ascer- 
taining the value of friction wheels between the drivers and 
front wheels of the foar-wheel engines then in use, and we 
have understood that the result was favourable. The 
object was to help the engine up inclines at certain places 
on the road, and to apply the friction wheels and take 
them off at will. For this purpose each friction wheel was 
separately attached to a lever, one end of which was hinged 
to the engine frame, and the other was attached to a small 
steam piston. By admitting steam above the piston, pres- 
sure was brought on the friction wheels, and by turning off 
the steam they were lifted. But this arrangement only 
applied to parallel axles, and it was not extended, probably 
because the system of coupled wheels with side rods came 
in. 

Still upon the plane surfaces of tire and rail only in con- 
tact at a point, there is a facility for slip. The adhesion is 
simply by dead weight, with no real interlocking of surfaces 
as with the old ruck rail. And therefore it becomes im- 
portant to obtain a method which will ensure adhesion 
under all circumstances without the disadvantages of the 
teeth. We know that up steep inclines the engine which 
has ample steam power fails for want of foothold. We 
know, also, that in starting a heavy train from a state of rest 
into motion much better adhesion is required than when 
the same train has attained motion. We know also that the 
elastic-footed animals can ascena steeps by means of their 
cushions and claws, which the hard-hooted tribes fail in 
from slipping. We think that it is practicable to overcome 
this difficulty in the case of wheel tires. Every tire has a 
flange to it, to guide it on the rails. If we slightly en- 
large this tire, and form it into a V, and roll a rail corre- 
sponding to it, with a groove to fit, we shall obtain an 
amount of adhesion many times multiplied, and this groove 
will permit the free passage of the trailing wheel, on the 
principle that where the cat can pass, the kitten can follow. 
It may be said that this will involve wear of the surfaces. 
Quite true; but so also it involves more wear of coke and 
horses, or other motive power, to get up steep ascents than 
to pass along levels. It would not be needful to lay a 
whole line with such rails, but simply at indines, and at 





stopping and starting places, breaking off where not 
needed. In the V we have the claw for holding on, and in 
making the tire elastic on the wheel, with some side pla 
for lateral movement, we obtain the cushion which 
equalises the pressure. ‘There is no doubt that in this or 
some similar mode it would be mechanically possible to 
climb an ascent of an angle of 45 deg., if it were econemi- 
cally worth while to do it. And be it remembered, the 
groove will be equally valuable for the purposes of a brake 
when the steam is turned off and reversed. 

But when we have done our best by the horse to 
maximise his powers of haulage, we shall still have done 
comparatively little unless we minimise the resistance of 
the vehicle. We shall have done something in getting rid of 
the sand on the rails, and confining it to the groove, which 
may be kept perfectly clean by a spring scraper, and which 
would be kept free from ice by the sharp edges of the 
flanges ; but there is more to do ere the carriage be divested 
of its resistance. First, the axles must be made to radiate 
to the curves with absolute freedom to each axle to work 
independently of the other axles; and, next, every wheel 
must revolve on the axle independently of the other wheel. 
The rails are irregular surfaces, the irregularity occurring 
at incessant intervals; and it must be borne in mind by 
those who study the subject, that the wheels fast on the 
axles become brakes, which may possibly be useful, but 
at the cost of torsion, and possible breakage of the axle, 
when descending inclines, yet almost preclude the ascent 
with any reasonable power or weight of train. If rightly 
constructed, a vehicle shouid follow the engine up steep 
ascents, and round sharp curves, with no extra friction 
beyond that due to gravity. And we see no reason why 
very simple mechanism may not accomplish all this. But 
if it be taken for granted that a series of garden rollers, 
misnamed wheels, and with their axes permanently parallel, 
or permanently inclined to each other, are quite good 
enough to ascend steep and curved gradients, we think that 
it would be far more economical to resort to sledges 
at onee, like the small drags of our London brewers, 
providing only a sufficiently broad surface between flanges 
to free the curves, and greasing the rails beneath them. 
Grapes will not grow on thorns, nor figs on thistles, and 
there is no more likelihood of effects without causes in 
artificial mechanism than in the direct operations of nature. 

‘there is another consideration worth taking into the 
account—the ordinary structure of wagons to go round 
curves consists in a very short wheel base. ‘lhus the 
wagon is unsteady, and the load it carries bears a very 
small proportion to the dead weight. ‘The four wheels 
used to a wagon with a 6-ft. wheel-base would apply 
equally well to one with a 12-ft. wheel-base, provision 
being made for radial movement, and the only excess of 
weight in the wagon would be in the lengthened six feet of 
upper frame, while the load might be very largely in- 
creased. It is a known fact that the long bogy wagons 
used in the United States and Canada are far more econo- 
mical on the loads they carry than are the ordinary four- 
wheel wagons of English lines. ‘This a subject of great 
importance, involving, as it does, probably, one-third of 
of the cost of the railways which have yet to be made to 
economise our mountain territories as we have done by 
our plains. 


THE RESISTANCE OF RIVETS TO SHEARING. 

Ir is probable that scarcely anything in practical 
engineering would more repay experimental investi- 
gation than an extended inquiry into the strength of 
rivetted joints. At present no other means for uniting the 
parts of the most varied kinds of structures is in such 
general use, and we were just going to say that there is no 
constructive detail about which so many points require to 
be cleared up. And yet an increase of our knowledge on 
this head would be of value to the ship-builder, the bridge- 
builder, and the boiler-maker—would tend to save 
expense in construction, and to add to the safety of the 
public. A really sound and extensive series of experiments 
is greatly needed. We lately made some remarks upon the 
effect of the punch on the plate, but this question is only 
one amongst many others the real solution of which would 
be of the greatest value. 

We ought to know much more than we do at present 
about the influence, not merely of static, but also of im- 
pulsive forces, upon rivetted joints. And under the term 
rivetted joint is meant what is, in truth, if looked ata 
little closely, a somewhat complicated arrangement. A 
proper series of experiments of the kind should embrace, 
not merely iron, but also steel plates, and from the best to 
the most inferior descriptions. Then come the questions 
as to the effect of different thicknesses on the strength; 
the different kinds of joints and arrangements of rivets ; 
the sizes and forms of the rivets themselves. Above all it is 
necessary that these experiments should be carried out, not 
merely with a view to the somewhat delusive results of 
static loads, but also as to the influence of those impulsive 
forces which are never absent in practice, though their 
effects are somewhat difficult to test with accuracy in the 
proving house. At least the elongations should be taken 
into account in order to steer clear of such anomalies as 
those presented by the late Mr. Brunel’s experiments, in 
which the loads producing rupture in first-class Bowling 
plates were only about equal to the ultimate breaking 
strengths of inferior Staffordshire irons, 

The amount of the resistance to shearing afforded by 
rivets is thus only one question amongst several others, 
but we shall see that even in this apparently simple matter 
great difference of opinion exists. ‘Ihe effcct of a shearing 
force ona bolt or rivet is generally held to produce a kind of 
transverse sliding of the fibres. General Morin observes 
that. the effict is to at first cause a cross-bending 
into a sort of S-shape, the curvature of which shows 
that the metal has been considerably lengthened, and 
this would explain the great analogy as to amount of 
resistance between tearing and shearing. Professor 
Rankine gives the resistance per square inch of the ma- 
terial of rivets to shearing (according to experiments 
by Mr. Doyne) as being (nearly) equal to the resistance 
per square inch of wrought iron rivetted plates to tearing ; 
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and the ratio of the resistance per square inch of wrought 
iron bars to tearing, to the resistance per square inch of the 
rivets to shearing, as 6 tod nearly. Thus, while plates 
have a tenacity of 51,000 lb. per square inch, and bars and 
bolts from 60,000 to 70,000 1b., rivets shear with 50,000 Ib. 
per square inch. Mr. Kirkaldy made a few experiments 
on steel-rivetted joints. He found that the mean shearing 


force of a steel rivet, made from a bar of rivet steel, that | 


bore in tension 86,450 lb. per square inch, was 63,796 lb. 
per square inch. ‘The highest amount was 66,297 Ib., the 
lowest 61,744 lb. The amount of shearing force was 
thus 26-2 per cent., or about one-fourth less than that 
required to tear the bar asunder under a tensile load. 
Messrs. Gouin and Co., of Paris, have als») made some 
experiments on the resistance to shearing of rivets, and the 
results are given in one of the volumes of the “ Comptes 
Rendus des ‘Travaux de la Société des Ingenieurs Civils.” 
Wrought iron pins of the best hammered iron were taken 
and turned down to diameters of 8, 10, 12, and 16 milli- 
metres. These pins were at first tried after being simply 


inserted into two strips of tempered steel plate, the holes | 


in which were bored out perfectly true. Weights were 
then applied till the pins were completely sheared in two. 
An average of ten experiments for each set gave 3,270 
kilogrammes per square centimetre for the 8 millimetre 
pins; 3,155 kilogrammes per square centimetre for the 10 
millimetre pins; 


metres in diameter. ‘lhe same iron only gave way under a 
tensional load of 4,000 kilogrammes per square centi- 
metre. But when the pins were rivetted hot, the 16 milli- 
metre rivets gave an ultimate resistance of 3,255 kilo- 


grammes,instead of 3,183 kilogrammes per square centimetre. | 


this increase appears to be due to the additional resist- 
ance afforded by the grip of the plates through the contrac- 
tion of the rivet. About three years ago a report was pub- 
lished by a commission formed by the French Imperial 
Ministry of Agriculture, Commerce, and Public Works, in 
order “ to study the special conditions of thickness for the 
cast steel plutes employed in the constriction of steam 
boilers.”"* ‘This commission also experimented on the 
resistance to shearing of cast steel rivets. They found that 
steel rivets, 6°016 millimetres in diameter, and therefore 
With a transverse section of 200 square millimetres, sup- 
ported loads of 6,000, 7,000, 8,000, 9,000, and 10,000 kilo- 
grammes without any marked deformation, and only 
vegan to shear, but without rupturing, under a load of 
11,000 kilogrammes, corresponding to an effort of 55 kilo- 
grammes per square millimetre of section, about one-sixth 
of the load that would have caused rupture by tearing. 
Two specimens only were tried, and the pair of plates was 
united by oue rivet. The rivet first began to show a crack 
at the head, but the experiments were not carried to com- 
plete rupture. 

It is seen that Professor Rankine takes the resistance to 
shearing of an averege rivet as equal, with equal cross 
sections, to the resistance to tearing oi average plates; Mr. 
Kirkaldy found that steel rivets are sheared off with a 


force about one-fourth less than that which would have | 


broken them under direct tension ; Messrs. Gouin found a 
difference of about one-fifth less, without taking the grip 
into account; and the French Government Commission 
found that the resistance to shearing, aided by the grip 
on the plates, was about one-sixth less. 
shearing may of course be safely taken as proportional to 
the transverse sectional area of the rivet ; but to assume the 
shearing strength of the rivet as equal to its tensile strength 
is clearly unsate. Both of these conclusions are, of course, | 
based on the assumption that the rivet bears quite true in 
its socket. It is, upon the whole, very piobable that 
the usual method by which iron rivets are made equal in | 
diameter to the thickaess of the two plates (sometimes even 
less), is not correct. This appears from the carcfully-con- 
ducted experiments of Messrs. Gouin. Still more.is the 
case with steel rivets, as is seen by the results of Mr. 
Kirkaldy’s experiments. On the other hand, it might be | 
said that the injury caused by punching to the plates will 
equalise the breaking strengths of tue plates and the 
rivets. 

But then again comes into play the important question 
of the effect of the shrinkage of the rivets on themselves 
and on the plates. Mr. Edwin Clarke states, as the result 
of some experiments, that the grip of the rivets, caused 
by their shrinking, greatly strengthens the joint through 
the resistance opposed by the iriction to the plates sliding 
one upon another. Mr. Edwin Clarke found the fric- 
tional resistance produced by a single rivet Zin. diameter, 
uniting plates of different thicknesses, was 43 tons with a 
‘fin. shrank, 5} tons with ‘Sin. long shank, and 8 tons 
witha *3in. shank, It seenis clear that if these rivets 
were all cienched at the same degree of heat, with the 
heads therefore confined within one fixed distance, that 
the grip would be all the greater the longer the rivet and the | 
higuer its temperature—and with therefore the greater | 
elongation when hot, and consequent greater amount of | 
shrinking back when cold. In fact, good workmen are 
careful, when cle: ching a hot rivet of some length, to do | 
this at a rather lower state of heat than with a short rivet, | 
as the heads would be otherwise drawn off. ‘lhis is the 
simple explanation of the matter that the heads of long 
rivets are sometimes drawn off, and that, in most cases, a 
long rivet gives a greater frictional resistance between 
the plates than a short rivet. A sufficiently obvious 
reason for a fact that is often noticed, though Mr. 
D. K. Clark, commenting thereupon, in his * Recent 
Practice in the Locomotive,” observes: — “It seems 
difficult of explanation why a long rivet should be 
Strained more than a short rivet, as the proportion of 
shrinkage to the length, and therefore also the grip, are 
naturaliy pigsumed io be constant for all lengths.” We 
always thought that a bar, tensionally strained, did extend 
but im the proportion of its length, but the “theory” is 
given that—* The increase of grip is probably due to the 
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I 3,148 kilogrammes for the 12 milli- | 
metre pins, and 3,183 kilogrammes to the pins 16 milli- | 


The resistance to! 


| same law that regulates the extension of bolts subjected to 


tensile strains, according to which the rate of elon- 
| gation per unit of length, decreases in the same ratio 
}as the length increases, with the eame tensile strain’ 
| Conversely, the enforced elongation of rivets in cooling, or, 
| more correctly, the resistance opposed to shrinkage, would, 
| under this law (!), be greater in proportion to the length, 
until ultimately it would—as, in fact, it does—equal the 
| entire strength of the rivet.” Inthe same way, we cannot 
| see that the “ transverse strength of the plates themselves, 
to resist what Mr. Stephenson has called the shearing strain. 
must be reduced—probably in proportion to the grip ” of the 
rivets. It is probable that neither Mr. Edwin Clarke 
nor Mr. D. K. Clark is right, and that the strength of the 
joint is, on the one hand, neither weakened in proportion 
| to the grip of the rivets, nor diminished in proportion to 
the grip consequent on their contraction in cooling. 
The working load put upon the structures in which 
rivetted joints are used is only one-fourth, one-sixth, or 
even only one-eighth of what would produce rupture in the 
plates, and is, therefore, only something about }, 1, 4, of | 
what would tear asunder a single rivetted joint; so that 





within the limits of the safe working loads the whole may | P° 


be roughly taken as practically solid. At the same time 
there can be no doubt that the effect of the shrinking could 
be carried so far as to produce cracks in the heads of the | 
rivets, which the shearing force could carry to rupture. 

We printed last week an interesting letter from Mr. 
Maynard, giving the results of three or four experiments 
| on the strength of rivets in drilled holes, compared with 
the same number of experiments on the resistance to shear- | 
ing of rivets in punched holes. The results are valuable | 
as far as they go, but, in the first place, we should be 
glad to know how the breaking loads were measured, 
because, if taken from the uncertain and varying indications | 
of the water in a hydraulic press this fact would considerably | 
| diminish the value of the figures. In any case the small num- 

ber of fourexperiments on each kind of rivetting can scarcely 
| bein any case taken as conclusive. Nothing is clearer to the 
| reader of, for instance, Mr. Kirkaldy’s work, than the fact 
| that only the results of a very large number of experiments 
/can be safely taken as contuabes on any point—however 
;small. Again, the exact comparison of a punched hole 
with a drilled hole would also be a difficult matter on | 
account of the irregularity of any punched hole. It would 
be difficult to accurately compare the countersunk shape of 
the punched hole with the cylindrical hole produced by 
the drill. The fact is. that making experiments of this 
kind is no easy matter, and they ought to be conducted 
with almost the delicacy always present in the experiment- 
ing of the laboratory. Still less can we accept “ the mean 
of 19 per cent in favour of the drilied plates” as approach- 
ing to a settlement of the question, This conclusion 
| appears to be based on only four experiments—two drilled 
}and two punched. While there is every probability that 
| the iron round the punched hole is deteriorated, we should 
| like to know in what way, and more especially whether, as 
is highly probable, its powers of elongation are diminished, 
we shouid be glad to see a punched plate tested after the 
holes had been filled up again as closely as possible. If 
the iron had been somewhat cracked it would rupture with 
a smaller force than drilled plates, but if it had been only 
comparatively slightly strained, its powers of elongation 
only would be diminished. 

The importance of settling the questions about the | 
strength of a rivetted joint can scarcely be overrated, and 
a proper balance of proportion ought to result in much 
saving of material and consequent weight and expense. 
A rivetted joint, like anything else, is oniy as strong as its 
weakest part, and if our usual proportion of rivetting is 
wrong, by being too low for the rivets, it is clear that just 
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‘so much of the plate is employed in pure waste. 





LETTERS TO THE EDITOR. 


| say, the bow and stern left exposed at water line. 


| @ backing of Qin. of teak. 
| stating that the present 300-pounder would have to be sorely tested 


We do not hold ourselves responsible for the opimons of our | 


Correspondents.) 





ARMOUR PLATING. 
Sm,—Forty years ago iron ships were considered doubtful feats 
of science. Engineers strove with the prejudices of the influential 


| emulators of wooden ships; experiments were made on the prac- 


ticability of iron as a floating body, which gained a victory in its 
appliance for river steamers. 
safely over the waves of the angry Atlantic was dzemed the dream 
cf an enthusiast. The originators of the new system of marine 
architecture, undaunted by the croakings and forebodings of the old 
school, manfully proceeded with the task they had undertaken. The 
Great Exhibition of 1851 gave rise to many improvements in 
science, but more particularly in marine engineering. ‘The ideas of 
the few were made known to the many, and thus inventive minds 
were turned to subjects which needed development. 

Gunnery had, at this date, made but little progress. On the 


| introduction of an improved rifle, however, men’s reasoning talents 


were turned to weapons of greater power; hence the rifled cannon, 
which in principle is that of the hand rifle. This gave birth to the 
natural idea that, if a gun be capable of such destruction, combining 


| precision of aim, a new mode of resistance or protection must be 


resorted to. Woo. was proved to be useless; stone was only avail- 
able for land uses, and, even then, its adoption had to undergo a 
great change ; and, as regards the sea, the well-known and time- 
honoured adage of the security to be expected from the “ wooden 
walls of England” was found to be no longer effective. Hence 
doubt and alarm prevailed in the public mind. 

Two parties now arose, the one improving the defensive art, and 
the other the offensive weapons ; the former waged war aud 
defiance against the latter. As fast as targets could be constructed 
guns were made to destroy them. In the year 1859 the experiments 
began, when it was clearly perceived that the force of gunpowder 
predominated over the rigidity of construction. Many schemes, 
all more or less impracticable, were brought forward only to be 
speedily cast aside. 

Within the last ten years we have certainly made a great 
advance in gunnery and armour plating; but the former has 
still the advantage. I will now endeavour to point out 
briefly the defects in the present system of armour plating, 
as adopted by our Government. We have in the navy at 
present the following ships built of iron, covered, more or less, 
with armour 4}in. in thickness, backed with 18in. of teak :—War- 
rior, Black Prince, Defence, and Resistance, covered one half 
longitudinally with armour, extending below the water line; the 


Bat the idea of an ivon ship floating | 


| power, 
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j but at and below water line the whole of her length; the 


Achilles covered aboui three-fiths of her length above water line, 
Hector 


and Valiant, covercd entirely above water line, but, strange to 
The North- 
umberland, Minotaur, Agincourt, Prince Consort, Royal Oak, 
Royal Alfred, Ocean Triumph, and Caledonia covered entirely 
with plating to a given depth below the load water line; and so are 
the cupola ships Royal Sovereign and Prince Albert. 

These seventeen ships sre entirely of iron, constructed with 
plates from jin. to l}in. in thickness, with angle iron of proper 
proportions, at a practical pitch. 

As my present letter is to treat of armour plating I shall reserve 
the remaining features of marine engineering for a future occa-ion. 
Iron ships, constructed as above stated, are cased, first, with teak 
9in. square, and of such lengths as may be obtainable, secured to 
the hull by bolts and nuts vertically and longitudinally. The grain 
of the wood is, therefore, at right angles. In front or outside of 
this wood casing is the armour plating, 4}in. in thickness, The 
present mode for securing these plates is by bolts and nuts, from 


| lin. to 2in. in diameter, at a pitch of fifteen to twenty times the 


diemeter, passing through the armour casing, backing, and outer 
shell of the hull. The edges of the plates are planed, tongued, and 
grooved, or dovetailed together—the fatter being the better plan for 
the longitudinal joints. This mode of em in the case of the 
Warrior is 200ft. in length, and 5ft. below load water line, the 
ports being 9ft. Gin. above the load water line, ‘I'his armour is the 
general proportion of material and mode of securing at present 
adopted by our Government, as the best means to resist the most 
werful gun. 

How far this has succeeded is generally known by the repeated 
trials at Shoeburynes-, which, up to the present period, award the 
laurels to the guns, But I am not surprised at this, for the follow- 
ing reasons :—First, from the mode of securing the plates; 
secondly, from the grain of the surface (of the armour) exposed ; 
and, thirdly, from the idea of exposing a plate in front, to receive 
the full force of concussion, without a proper backing. 

My first objection is, that the present mode of securing the plates 
is bad in principle and practice. When bolts and nuts are used ordi- 
narily, the head of tne bolt remains above thesurface of the partsecured. 
To adopt this plan would be to test the power the tensile strain 
the bolt would bear, for we know from practice that a sharp blow on 
the head of a tightened bolt or rivet, fractures or breaks it below 
the head. With this knowledge our constructors of armour ships 
and targets insert the heads of the bolts in the plate conically ; but 
in the event of the shot striking direct on the head of the bolt, it 
becomes a wedge, and splits the plate, thereby acting as an auxiliary 
— instead of an impediment—to the shot. Practice teaches that, by 
screwing the bolt into metal, it will hold securely ten to fifteen 
times the strain that a loose bolt will bear in concussion. ‘The part 
surrounding the bolt or stud must also be disturbed before the 
screwed part will become noneffective. Knowing this, how is it 
that the armour plating is secured as we should a piummer block or 
a wall bracket ? 

Secondly, when we require to punch a boiler plate, we do it at 
right angles to the direction in which it was rolled, as this is the 
least resistible. Now, taking the shot as the punch, and the armour, 


| in its present mode of securing, as the boiler plate, the plan seems 


to be the worst that could be adopted as a means of defence. It is 
the fibre or grain of the material used that shouli be studied, not 
the most simple mode of construction and securiug. ‘The Chalmers’ 
target is the nearest approach to practical use, being a layer of 
teak, about 3in. thick, laid on the hull; against the teak is a plate of 
iron, one half to three-quarters of an inch in thickness. Wood 
intersected with iron girders, 8in. or 9in. deep, is used as a backing 
behiud the armour plating, of din, to 4jin, in thickuess; the whole 
secured by conical headed bolts and nuts, of 2in. to 2}in. diameter, 
This target has stood the test better than all others, according to the 
results given by the inventor; in fact, the mode of construction is 
a step in the right direction, but I am confident that, were the 
girders laid vertically and longitudinally (on the hull) in front in- 
stead of behind the plating, a better result would be attained. 
Thirdly, it is well known that wrought iron or steel, in lengths 
equal to its diameter, will bear a greacer crushing pressure in the 
direction of its grain than any other material, with the girders 
used as an armour in front of plates, of 2in. to 3in. in thickness, aud 
this combined, | feel no hesitation ia 


with charges of powder in order to propel a shot with such force as 
to enter the target or ship’s side thus constructed. 

There are two new armour-plated “* wooden ships,” the Favourite 
and the Enterprise. The latter has recently been tried at sea, and 
the result cannot be wondered at. The idea of a wooden structure, 
with heavy armour, being equal to an iron ship, is beyond 
comprehension ; certainly, the sides and bottom of the ship, when 
coated with copper, are subject to less corrosion ; but if that be the 
only gain in adopting wood in the place of irov, | recommend that 
a coating of wood be secured to the huli of iron ships, for the copper 
to be fastened to. 

No bolts, nuts, knees, or tie-rods can render the wooden hull in 
a storm or in action equal to thatof iron, The parts or sides where 
the armour plating ceases must be subject to great strains, and 
wood, being of a softer nature than iron, gives way to the superior 
Wood as a backing between the iron hull aud girders or 
plates is in its proper place; but as the main support of the whole I 
cannot help remarking that, in the case of wooden ships, the simple 
laws of mechanics in relation to armour plating seem tu have been 
discarded as entirely beneath notico. 

Ireso. Facto. 


IMPROVED CALLIPERS. 

Str,—I beg to forward you callipers I have fitted with what I 
think is an improvement applicable to inside as well as to outside 
callipers or gauges. 

This instrument was made at the Greenwich fac'ory, by kind 
permission of Messrs. John Penn and Son. I have not patented, 
and I do not intend to patent it; but as 1 think the improvement 
may prove useful to many, and can be adapted to the ordinary 
instrument at a trifling cost, I will feel obliged by your allowing 
me a small space in your valuable journal. 





Description —At the end of one of the branches a small spring is 
arranged, as shown in the accompanying sketch. The touch finger 
can be moved independent of that branch; by the effect of the 
pressure exerted on ‘it, the indications are amplified by leverage, 
and also because the displacement in the direction of the effort, and 
corresponding to it is transformed into an oblique displacement, 
The following are some of the advantages gained by this alteration ; 
—Control of the feeling by the sight, increasing the degree of pre- 
cision that a given workman may attain by the use of the ordinary 
instrument ; rapidity obtained, the amount of deviation only having 
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to be observed on the divisions, fumbling being avoided. The 
instrument is also less subject to accidental alterations, and there is 
no need of its being readjusted several times during the same work. 
The same improvement, securing similar advantages, is applicable to 
inside callipers or gauges. 
Greenwich, Oct. 11, 1864. A. Simon. 








MANCHESTER ASSOCIATION FOR PREVENTION 
OF BOILER EXPLOSIONS. 

Tue following is an abstract of the Chief Engineer’s 
monthly report, made on Tuesday last :— 

During the last two months 565 engines have been examined, 
and 692 boilers, 43 of the latter being examined specially, and 7 of 
them tested with hydraulic pressure. Of the boiler examinations, 
608 have been external, 21 internal, and 63 thorough. In the 
boilers examined, 276 defects have been discovered, two of them 
being dangerous. Details of these will be found in the following 
tabular statement :— 

TABULAR STATEMENT OF DEFECTS, OMISSIONS, ETC., MET WITH IN THE 


Boinkks EXAMINED FROM AUGUST 27TH TO OCTOBER 21ST., L504, INCLUSIVE. | 


| Number of cases met witb. 


DescriPTion, | : 
Dangerous, Ordinary: Total. 





Defects in Boiler. 








Furnaces out of shape... .. 2. oe oe 1 ! 
Fracture. ee ce oe 66 oe . ly 10 
Blistered plates oe 80 es oo os 6 6 
Corrosion—I ternal ie ee oe oe i) 1 
= Maternal 1c 4s «+ 0 «© 233 23 
Grooving—Internal ° 0 . 3 % 
pa External “s we « o< 6 6 
. * ia aa annie Heal aan anaes 
Total number of defects in boiler | - 62 62 
Defective Fittings. 

Feed apparatus out of order. .. 2 2 
Water gauges ’ oo ee ° i 11 
Blow-outapparatus ,, eo Bs 21 21 
Fusible plugs ” eo 06 1 9 10 
Safety valves oo 6 1 H 4 
Pressure gauges pa oe a 24 oF 
Total number of defective fitting: 2 fe) 72 

' 

Omissions. | 
Boilers without glass water gauges .. ..| 18 1S 
o pressure gauges... oe wat 2 2 
ee How-out apparatus .. 0.1 1) 49 
» feed back-pressure valves! jo 70 
Total number of onis-ions .. ..! e ra 19 

| 
Cases of over pressure PRR ae ee 3 3 
Cases of deficiency of water., ..  .. ..! ee vs 

eae ‘ 

a ee ” 274 276 


The caso of a dangerously defective fusible plug, given in the 
preceding table, is one of importance, since the occurrence of 
several failures of the same description of plug have lately occurred, 

The coustruction of plug referred to was as follows :—'The fusible 
metal was cast in the shape of a flat washer, a trifle larger in dia- 
meter, and a little thicker than a penny piece. ‘To fix this washer 
in its place it had merely to be dropped into its brass socket or eup 
attached to the furnace crown, and then a ring cap screwed over it, 
so that by ‘simply unscrewing this cap the fusible washer was 
released, and could thus be removed and renewed at pleasure. 
With a view of making this washer more sensitive, and also of 
insuring a large opening through it in the event of the water in the 
boiler running short, a copper button was inserted in its centre. It 
Was proposed to supply the plugs of this description with a number 
of spare washers, so that the fusible metal could bo renewed at 
regular intervals. ‘Che whole arrangement appeared vo simple, and 
the facility for renewing the fusible metal so great, that these plugs, 
although of very recent introduction, were yet coming rapidly into 
general use. ‘They have, however, proved very dangerous in 
practice, a number of failures having oecurred ; and it is well, there- 
fore that our members should have the facts laid before them. 

These tlat fusible washers have proved too weak to resist the 
pressure of steam, and have been punched completely through. In 
the instance referred to in the table, the boiler, which had two 
furnaces, was a new one, and had not been at work many days, 
The pressure of the steam was 45 Ib, to the inch, and there was 
plenty of water over the furnace crowns the moment the plug gave 
way. On this point there can be no doubt, since the manager of 
the works, in company with another person, was standin;; and 
observing the glass water gauge atthe time. The rush of water put 
out the fire, and scattered the hot ashes; had the furnace door beeu 
open, and the stoker firing, he would, no doubt, have been danger- 
ously scalded, The plug in the other furnace did not give way, and 
the fire in it continued to burn, while it was some tima before it 
could be approached and drawn, inconsequence of the rash of steam 
and water, so that the crown plates narrowly escaped injury from 
overheating, 

This is by no means an individual instance of the failure of this 
description of plug. It is the second that has recently occurred to 
our own members ; while several others have come to my knowledge. 
It has been attempted, most unfairly, to throw the blame of the 
repeated failures upon the boiler attendants, whereas there can be 
no question that the fault lies in the mal-construction of the plug. 

It should be added that the makers have offered to give a public 
trial of the plug, in order to establish its merits, and should this be 
carried out, since the results may be of interest to our members, the 
earliest opportunity will be taken of reporting the results to them. 





se 


EXPLOSIONS, 

Explosions No. 20 and No. 21 occurred in a previous month, but 
the consideration of their details bad then to be deferred. These 
may now be entered upon. 

No, 20 explosion happened at a saw mill, to a boiler of a very 
small size, and shows that, however small a boiler may be, it will 
nevertheless become dangerous unless it is kept in good condition. 

The boiler was of Cornish construction, had a single flue, was 
intervally-fired, and set on a midfeather wall. Its length was 7ft., 
and its diameter 3ft. Gin. ; while it was usually worked at a pressure 
of from 35 lb. to 50 1b, per square inch. 

It appeared, on examination subsequent to the explosion, that 
there had been a continual leakage from the seams at the bottom of 
the boiler, the water from which was ponded by the brickwork of 
the midfeather wall, and held in contact with the plates. These 
were in consequence so eaten away by corrosion, that they were 
reduced in a continuous line of 4ft. Gin. in length to the thickness of 
a sixpence, while many of the rivet heads at the bottom of the 
boiler were eaten off. 1t is not surprising, therefore, that the boiler 
should have reut as it did along the bottom, almost from one end to 
the other, and that it should have been thrown up into the air for a 
considerable height. It fell in the adjoinivg premises, and at a 
distance of about forty yards from its original seating, but 
ar it alighted on a heap of ashes, and uo one was seriously 

urt. 

This explosion is an additional illustration of the danger of mid 
feathers, and of the importance of frequent external flue examina 
tions. ‘The boiler was not under the inspection of this Association. 

No. 21 Explosion, by whic: three lives were lost, occurred to a 
colliery boiler not under the inspection of this Association. 

On visiting the scene of the catastrophe, a few days after the ex- 
plosion happened, I was afforded every assistance in making my 
examination, and have since been favoured with a model of the 
boiler, showing the arrangement of the plates, and also with 
specimens cut from them, so as to enable me to judge of their 
quality, I found that the oxplosion had occurred to a boiler 











which formed one of a series of six, all of them being of | 
plain cylindrical egg-ended construction, externally-fired and set | 
with single direct or flash flues. [Each of these boilers lay east and | 
west, while the series extended north and south, the boiler which | 
exploded being the fourth from the north end of the series at which | 
stood the engine-house, and the third from the south; while the 

furnace was at the east end of the boiler in question, and the | 
chimney at the west. 

The boiler was plated longitudinally throughout, and though its | 
age could not be precisely ascertained, it was evidently considerable, | 
the boiler being stated to be out of date, and it is probable that it | 
was not less than twenty-five years old. Its length was 25ft., its | 
diameter 6ft., and the thickness of the plates threc-eighths of au | 
inch, while the pressure at which it was worked was 3) 1b. on the | 
square inch. The fittings appear to have been adequate, while the 
safety valves were ample, since there were two on each boiler, oue | 
of them being 34in. in diameter, and the other Jin. | 

The boiler rent at one of the longitudinal seams of rivets | 
situated a little below the water line, and at the right hand or north 
side of the shell, the rupture extending in an unbroken line fora | 
dista»ce of about 13ft., and then diverging in a transverse | 
direction, and eventually separating the boiler into five or six | 
pieces. | 

The fragments of exploded boilers very frequently fly in opposite | 
directions, but this was not the case in the present instance, the 
whole of them being thrown eastwards, some to the north-east, 
others to the south-east. This was no doubt due to the first rupture 
having taken place at the longitudinal seam just described, and at 
the west or chimney end of the boiler, so that it would heel up in | 
position before all the rents were completed. Rapid as the develop- 
ment of the rents in a boiler may be on explosion, it is still not | 
completely instantaneous; and in the short interval that elapses 
position of the shell, as a whole, becomes changed before the flig 
of the parts takes place, in consequence of which their normal 
direction is diverted, and the general results complicated. 

Lach of the fragments in this instance was thrown a considerable 
distauce from the original seatiug of the boiler, one about 130 yards, 
and another about 190 yards, while a ball weighing 571b., and | 
belonging to one of the floats, was thrown to a distauce of 480 yards, | 
or upwards of a quarter of a mile. One of the stokers, who it is | 
thought must have been on the top of the boiler at the time of the | 
explosion, appears to have been carried away on one of the frag- | 
ments, and was blown across a roadway, and over several houses, 
to a distance of about 220 yards. A second stoker was killed in the 
firing space, while the third life that was lost was that of an infant, | 
who, though within acottage about fifty yards from the scene of the | 
explosion, was struck by a pieco of steam pipe which fell ti:rough 
the roof. No. 3 boiler, which was on the right hand side of the 
one that exploded, and next to it, was lifted from its seat, blown 
against theengine- house, and flattened. Fortunately it was not at work 
at the time, or another explosion must have resulted. No.5 boiler, 
which was on the left-hand side of the one that exploded, and next 
to it, was also lifted from its seat, but net so roughly handled as 
No. 3, being merely rolled over No. 6, and thrown upon the ground. 
The fall made a hole in it, but fortunately not one so large as an 











| ordinary manhole, so that the rupture did not extend, and no explo- 


sion resulted, although the boiler was at work at the time, and the | 
pressure of steam within it about 50 1b. on the square inch. 

With regard to the cause of the explosion, it appears that the | 
primary rent took place at the chimney end of the boiler, and at the | 
longitudinal seam of rivets previously referred to, which ran from 
one end of it to the other, a little below water line, and on the 
right hand or north side. ‘The water with which the boiler was 
fed was drawn from the limestone, which it was stated at the inquest 
was found to fur the boilers in three weeks, which must have 
proved very trying with those of the externally-tired class. It 
appears that the exploded one had originally been fired upon the 
right hand or north side, and that repsirs at that part hed been 
rendered necessary. Boilers are frequently injured by repiirs, and 
it was just where these had been executed, aud with plates of very 
brittle and inferior quality, that the primary rent occurred. In 
boilers plated longitudinally from end to end, as this one was, 
a hinge or buckling action frequently takes place at the over- 
lap. This tendency is considerably augmented when boilers 
are not circular, and, in answer to inquiries, it was stated 
that this one had been three inches oval, so that the internal pressure 
would tend to change its shape every time the steam was raised or 
lowered. ‘This action exercises a very fatiguing influence upon the 
plates, and is apt to crack them partially through from rivet hole to 
rivet hole ; the cracks being entirely out of sight, since they occur 
under the overlap, and between the two plates. ‘he superiniending 
mechanic at this colliery assured mé that it was very customary for 
them to detect these cracks on taking out old plates from their own 
boilers, and sinco the cracks in a plate could not be seen uniil 
the adjoining one was removed, it was frequentiy found that the 
removal of one plate led to that ofa second, and sometimes to that 
ofathird or even more, On examining the edge of the fractured 
plate at the part wnere the rupture had evideutly commenced, there | 
Was every appearance of there having been an old crack penetrating 
nearly half way through the plate, and running longitudinally from 
rivet hole to rivet hole, just as those already described had done. 1 
do not attribute this explosion, therefore, to shortuess of water, or to 
excessive pressure of steam, of neither of which was there any 
evidence, but consider it was due tothe unreliable character of these 
externally-lired boilers, especially when, as in the present instance, 
they are plated longitudinally from end to end, not made truly cir- 
cular, repaired with plates of inferior quality, and fed with se 
mentary water. Those in charge of these boilers cousidered thein 
perfectly safe up to the moment of explosion, and the fact of their 
having been so thoroughly taken by surprise has very much shaken 
their faith in boilers of this class, and therefore the attention of 
colliery proprietors is again called to the importance of their taking 
into immediate consideration the superior safety of boilers internally 
fired, 

On the present occasion I have to report five explosions, from 
which nine persons have been killed, and seventeen others injured. 
Not one of these explosions, however, occurred to boilers under the 
charge of this Association, while the distance at which they kave all | 
taken place has precluded my making a personal investigation on | 
the spot. | 














TABULAR STATEMENT OF EXpLosions, FROM Ave@UsT ‘71, 1864, 
TO OCTOBER 218T, Ist4, INCLUSIVE. | 

















Progres- Petiona' Per 
sive No, Date, General Description of Boiler. ki 1 veg pe Fete, | 
for 1s04. — sie | 
_ nes denen) ainianinis etme 
24 = =Aug, 29 Locomotive 4. «2 «+ oe } i 2 
25 Sept. 6 Ordinary single-flue, or 
Cornish, tuternallyctired .. 1 1 2 
25 9 9 Ordinary double-flue or Lan- | 
cashire, internually-fired .. 7 7 14 
oF » 29 Particulars not yet ascertained 0 1 l 
2s — Do, do. 0 7 7 
Total .. os ce 9 i 26 
L. £. Fretcnes, Chief Lugincer. 


OUR IRON-CLADS 


Tax Times, upon this subject, writes as follows :— 
If the fleet of the future is still but obscurely developed in its 





character and armament, the iron-clad navy of this country is | 


beginning to assume imposing proportions. We could now send to | 


sea a very powerful squadron of uew vessels, heterogeneous in its | 





| case some of these in 


| and Research, are in commission already. 


| good for befoie the Bellerophon has been put 


|} a single gun or two, 1 


Ocr. 28, 1864. 





composition, no doubt, but constituted, nevertheless, of ships which, 
as far as we can judge, are not surpassed by any ships afloat, and 
which, we must needs suppose, contain among them some satis- 
factory models. We began with the Warrior and Black Prince, and 
£0 successful were these experimeuts considered that four more 


| specimens of the same class, the Minotaur, the Agincourt, the North- 


umberland, and the Achilles, were promptly ordered. Of these 


| the Achilles has now to put to sea, making our new first-rates three 


in number, The Hector and the Valiant, the Defence and the 
Resistance formed two other pairs of experimental vessels; but 
thvugh they are all serviceable ships they have not been copied, 
Then came aclass of makeshifts, or of what, in comparison with 
our first-rate iron-clads, might be so considered. S We pos- 
sessed several fiue timber ships in frame it was resolved to 
iron for enrolment ia the new navy, 
and four or five of these specimeus Lave now been sent to sea with 
considerable success. At the same time two turret or cupola ships 
were taken in hand, and one of these, the Royal Sovereign, has 
actually been commissioned for a short time. In this class also we 
may include the two famous steam rams which caused so much 
trouble in the Mersey, and which are now known as her Majesty’s 
cupola ships Scorpion and Wyvern. Lastly, Mr. Reed, the Chief 
Constructor of the Navy, has designed certain vessels of various 
rates after planus of his own, and two of these ships, the Enterprise 
Altogether, therefore, 
we have some sixteen iron-cased vessels ready for service, 
three-fourths of that number being ships specially constructed 
on what were deemed the most promising or desirable models. 
As this force could, in case of need, be rapidly augmented 
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| from vessels approaching completion, it will be seen that our iron- 


clad fleet has received important developments, but if we proceed 


| to inquire into the comparative merits of the various specimens atloat 
| we shall find that little progress bas been made towarc 





greementor 


decision, It cannot be said that we were either precipitate or pre- 


| mature in ordering four new vessels ou the general model of the 


Warrior. ‘That ship was so genuine a success that it really seemed 
as if we could do no better, and if the other vessels of this pattern 
could but bave been launched within twelve months after they had 
been bespoken, all the conditions of the case would have been 
satisfied, for we should have got a fine squadron of what were 
regarded at the time asthe best models conceivable. Unfortunately, 
these ships have been so long in hand that they may possibly be 
superseded before they are well finished, though it is but right to 
say that no new specimen has yet established its superiority to the 
model on which they have becn built. Mr. Reed’s new vessels will 
at least have this advantage, that they will be used wiiie the 
fashion is in. What success may attend them we are not cou- 











cerned to predict, though the terprise appears to be 
spoken of by her own officers a good sea boat and 
an easy and handy ship; but, at any rate, we shall get 
the benelit of these experiments before the idea has been rev- 


dered obsolete by the progress of discovery. Iu a science which is 
always advancing the best invention may be good only for a time ; 
and it has been the besetting fault of our Admiralty that they never 
adopted a model or an improvement until some new improvement 
or model had deprived the preecding of its utili Mr. Reed has 
avoided this mistake. We shall know what Bellerophon is 
out of fashion by some 
serves to suczeed, she 















yet unkuown rival; aud if the Nnaterprise de 
will have a timely chance of succeeding. 

‘These ves-els, however, are not very great innovations on pre- 
vious mode Mr. Reed, we believe, proposed to himself two 
principal objects; first, to improve upon the Warrior model by 
turning out a frigate equally powerful, but handier and cheaper ; 
and, next, to construct iron-clai ships of small tonnage, for 
ocean service. The Bellerophon will represent the former 
of these experiments; the Enterprise and Research represent the 
latter. But in the meantime here is this awkward question of the 
cupola or turret principle, rendered more awkward than ever by the 
proceedings of the Admiralty in the case of the Royal Sovereign. 
Captain Coles, the designer of this vessel, maintains that, imper- 
fectly as the trial has been conducted, he has established his 
proposition that turrets and guns can be made perfectly manageable 
in aseaway. He even goes further, and asserts not only that turret 
ships carry their armaments as easily as othe: ships, but that no 
vessels of small tonnage can be constructed to carry heavy guns 
efficiently except on this very principle. Iu short, he competes with 
Mr. Reed at this point, and having established, as he alleges, 
the general merits of the turret system, claims a special 
superiority for it in the case of small sea-going cruisers, 
Now, here a principle entirely new and disunct, com- 
mending itself to notice, if not demanding approval; and yet our 
authorities have curtailed the very experiment by which its merits 
might have been at least partially tested. We observed long ago 
that it was a case for experiment alove. At firstsight the inveutiou 
may seem uupromising. It is obvious to imagine that a turret ship 
would be neither safe nor commodious, aud we kuow that in 
America the Monitors have proved actually unsafe, and that Admiral 
Farragut prefers to hoist his flag in an old wooden frigate. But 
Captain Coles always expressly declared that his model would not 
be liable to the same objections, aud he now claims to have sub- 
stantiated his words as far as the experiment has gone. ‘Tae Scor- 
pion and the Wyvern, it is true, have still to be tried ; but even 
these vessels, it must be remembered, were constructed for a special 
purpose, so that the results, as measured ty their performances, may 
be inconclusive after all. ‘Tbe controversy, however, is a most im- 
portant one, and us the advocates of the rival systems claim for 
their respective principles a superiority not only in efliciency 
but in economy, it concerns the public interests that the trial between 
them should be both full and fair. It happens rather singularly 
that, on the present occasion, we can derive very little information 
from the proceedings of foreign countries. France is no longer 
showing us the way in shipbuilding. America is building her 
ships for a purpose so special and peculiar, that we can take ho 
lesson from them. Tussia, we believe, has adopted the model of the 
Monitors, with more or less improvement, for her ironclads; but 
in her case also the service anticipated from these ships is probably 
limited to Russian waters, We are left this time to teach the rest 
of the world what is the best model for a new man-of-war. Per- 
haps our ileet already contains the germ of the discovery, though 
glimpses have been given of some remarkabie inventious yet to 
come; and we are still in doubt whether a small swift vessel, with 
y not be a better pattern than a heavy 
frigate, however constructed, It is satisfactory, however, to re fleet 
that we have, at any rate, not been surpassed in discovery by any 
other state, and that, if our ironclads are not yet the best that can 
be designed, they are certainly as good as any others afloat, 
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Grants of Provisional Protection for Six Months. 
1473. PATRICK BEniGnvs O'NEILL, St. Mary's Villa, Fulham, Middlesex, “ I1i- 


provements in sluice and other cocks, valves, and taps."—Pefilion re- 
corded 15th June, 1s64. 

1755. EpbWAkD Burstow, Horsham, Sussex, 
communicating signals in railway trains.’ 
1s64. 

2083. JouNn Stinson Farmer, Canterbury-road, Kilburn, W., “‘ Improve- 
ments in the construction of railway signals, and in improved meaus of 
signalling between passengers and guarus of railway trains.” 

£085. STEPHEN SHARP, Melton-place, Kuston-square, London, and ALFRED 
Doves, Fleet-street, London, “ An improved high-pressure non-leakage 
tap.” 

2001" WunnaM Henry Barnicoat, Alma-street, Birmingham, and David 
Barr, Cherry-street, Birmingham, *‘ A portable fruit dressing machine 
for cleaning and removing the stalks and dirt from currants, ralsius, aud 
other fruits.”—Petition recorded 24th August, 1564. ; 

2101, GzoReE Davies, Serle-street, Lincoln’s-inn, London, “ An improved 


“An improved apparatus for 
'— Petition recorded 14th July, 
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system of filter presses.” 3A communication from Jacques Jacquier and 
Vincenz Danek, Paris.—Petition recorded 25th August, 1364. 

2165. JAMES BARBER, Cork, Ireland, “* Improvements in communicating, 
watching, and signalling throughout railway trains.”—Petition recorded 
3rd September, 1864. 
. PETER ARMAND LE COMTE DE FoNTAINEMOREAU, South-street, Fins- 

wry. A London, ** Improvements in machinery tor the manufacture of boots 
and shoes.”—A communication from Messieurs Jovite,Chuvin and Eugene 
Chuvin, Boulevart St. Jaques, Paris.— Petition recorded 10th September, 
1sé4. 

2236. Josern Horatio Rircuie, jun.. 
ments in bolts used in the construction of ships and vessels.”. 
recorded 13th September, 1864. 

229, FREDERICK ToLMAUSEN, Boulevart Magenta, Paris, “ Improvements 
in apparatus for lighting shop fronts or other kindred purposes.”—A com- 
munication from Frederic Barnett, Rue de Livoli, Paris. 

299], FREDERICK TOLHMAUSEN, Boulevart Magenta, Paris, ‘Certain im- 
provements in apparatus for projecting the shuttle of aloom through the 
shed.”"—A communication from Henry Traphagen Kerr, Newark, New 
Jersey, U.S.—Petitions recorded 19th September, 1864. 








Leadenhall-street, London, “ Improve- 
—Petition 














2331. Euias Ropison Hancock, Norfolk-street, Strand, London, * Certain | 
improvements in engines to be worked by steam or other motive 
power.” 

2333. PeTER Bark, Milton Tronworks, West Hartlepool, Durham, ‘ Im- 


proved machinery for moulding pipes.” 

334. JAMES RuopkEs, Arinley, near Leeds, Yorkshire, ‘‘ Improvements in 
“adapting and applying pneumatic injectors to various useful purposes.”— 
Petitions recorded 22nd September, 1564. 

BuRRoOwES WILCocKS ARTHUR SLEIGH, Alfred-place, Bedford-square. 

sondon, ‘f Improvements in the means of obtaining continuous rotary 

motion by means of a hydrostatic rotatory motive power engine for the 

Dror ulsion of machinery. 

2342. ALEXANDER Horacé BRANDON, Rue Gaillon, Paris, ‘‘ Improvements in 
machinery for refining petroleum and other oils."—A communication from 
William Porter Downer, New York, U.S. — Petitions recorded 23rd 
September, 1864 

y WILLIAM GREENER, Birmingham, “ Improvements in breech-loading 
rms, and in cartridges to be employed therein.” 

350, WILLIAM AxtHor, Atherington, Devonshire, ‘ Improvements in com- 

passes or apparatus for registering the course steered by a vessel during 

any given period,”’— Petitions recorded 24th September, lsb4. 

2357. WILLIAM Scorr, Belfast, Antrim, Ircland, “ Luiprovements in appa- 

4. 


357. 
ratus for casting iron pipes.”—Petition recorded 26th September, 186: 
London, “ The employ- 
















. GEORGE Day 18, Serle-street, Lincoln’s-inn, 
ment and application of thin strips or sheets of ‘wood for various new and 
useful purpo-es.”—A communcication from Henry Louis Charlemagne, 
Lhuillier, Paris. 

2381. WILLIAM CLARK, Chancery-lane, London, “ Improvements in fasten- 
ings for purses, boxes, and other articles."—A communication 
Salomon Sturm, Boulevart St. Martin, Paris.—Petitions recorded 28th 
September, 1864. 

2390. JAcoB SCHNEUHR, St. Petersburg, Russia,“‘ Improvements in apparatus 
for counting coins of money and other similar articles, and indicating the 
number thereof.” 





from | 


2391. ALEXANDER CUTHRLL, Lancaster, ‘ Improvements in the construction 


of slide and cut-off valves for steam engines.” 
2392. WintiaAM CrowrTuer, Oldham, Lancashire, “Improvements in ma- 
chinery for opening rand cleaning cotton.’ 

3. C N DeEraigs, Houndsditch, London, ‘‘ Improvements in lighting 





ig 
98. Joseru Watts, Coventry, Warwickshire, “ Improvements in apparatus 
to be used in the fermentation of wort and other fermentable liquids.” 

2505. STepu¥N ALLEY, Glasgow, Lanarkshire, N. “Improvements in 
ratchet drilling braces and screw keys or wrenches. 

2398. THoMaS Bennett, Old Uttoxeter-road, Derby, ‘“‘ Improvemen ts in 

ilns for burning quarries, tiles, bricks, and other articles. 

1. George ALLIX, Jersey, ** Improvements in reefing topsails and top- 

lant sails, and in apparatus employed therein.” 

2400. RICHARD At \CHIBALD BROOMAN, Fleet-street, London, * Improvements 
in printing cylinders or rollers.”—A communication from Edouard Hofer 
Grosjean, Mulhouse, France. 

2401. GeorGE LinpsLey, Paddington, London, ‘ Improvements in 
blocks.”—Petitions recorded 29th September, 1864. 

2103. HE INRY CoLuMbtus Hurrey, Hereford, and EpwArD WILSON, Worcester- 

re, “ Improvements in rifles and other small arms.” 

4, Ww ILLIAM FREDERICK HE New Cavendish-strect, Portiand-place, 

London, ** Improvements in ay carriage, buffer, an i other springs.” 

Joun TOMLINSON PeENDLEBUKY, E!ton-within-Lury, Lancashire, ** Im- 

provements in machinery for ginning cotton.” 

2407. ALEXANDER ANGUS CroLL, Coleman-strect, London,“ Improvement 
the treatment of suiphste of alumina.” 

2408. Henry Josurn Keer, Norwich, * Improvements in ladies’ boots.” 

2409. CHARLES GopFREY GuMreEL, Leicester-squire, Londen, “ Improve- 
ments in anatomical or surgical appliances for the support of parts of the 
human body.” 

2410. WitniAM Henry Gravetry, Upper East Smithfield, London, ‘‘Im- 
provements in steam machinery and sea water distilling apparatus, all 
for use on board ship.” 

2411. Ricuarp ArcuipaLp Brooman, Flect-strect, London, 
in rendering soluble biue violet, and red colours in crys 
aniline, toluidine, naphthaline, naphthylamine, 
communication from Alcide Francois Poirrier, M« 

2412. JaMus JENNINGS, Coventry-street, Haymarket, 
ments in mounting rotary hair brushes,” 

2413. Joun Jouxsox, Runcorn, Cheshire, London, “ Improvements in 
decomposing c m mon si alt with sulphuric acid in the manufacture of soda 
and muriatic ac 

2414, WILLIAM Epws 
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“ Improvements 
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London, “ Improve- 
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wron, Chancery-lane, London, ** Improveme: its 





in machinery for embossing, punching, cutting « folding and finishing 
collars, cuffs, wristbands, and other arti 1 3 from paper, paper cloth, and 
other fabrics."—A communication from Henry Francis Knapp, New 


York, U.S. 
2415. WILLiaM CLARK, Chancery-lane, London,** Improvements in vehicles.” 


—A communication from Coustant Jouffroy Duméry, Boulevart St. 
Martin, Paris.— Petitions recorded 30th September, 1864. 
2416. RicHaRD Mrpwin Hanps, Coventry, Warwickshire, “ Improvements 


in mach ne ry or apparatus for dressing, finishing, and lustreing yarns or 
threads of sil 








MALLEY GRIMSIIAW, Huncoat, 
“Improvements in looms for weaving.” 

241s. PETER WINTON, ‘Thorn, near, Falkirk, Stirling, 
in reaping or mowing machines.” 

2419. EDWARD OWEN GREENING, JOsErH GREENING, and Hrnxay Suen, 
Manchester, *‘ Improvements in the manufacture of fences and other 
situilar articles of wire, aud in machinery for making the same.’ 

2420. EpwarD LoyseL, Park-place, London, ‘Improved apparatus for ob- 
taining extracts from tea, coffee, and other vegetable substances.” 

2421. Henry Droce, Oxford, “Improvements in the construction 
ladders.” 

2422. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “Improvements 
in machinery or apparatus for coating and flocking fabrics."—A commu- 
nication from Edwin Marcus Chaffee, Providence, Rhode Island, U.S.— 
Pelitious recorded 1st October, 1864 

2426, WinLiAM Epwakp GrpGz, Wellington-street, rand, London, * Im- 
Proveincnts in the manufacture of hinges.”—A communication from 
Francois Goday, Pont Audemer, France, 

24127. Luke CasHMore and CuarRLes CasuMmore, Mill-str 
Leicestershire, ‘‘ Improvements in the manufacture 
needles employed in knitting machinery.” 

2428. RICHARD ARCHIBALD BxoomMan, Fleet-strect, 
ture of a substitute for albumen.”—A 
Kestner, Thann, France. 

2429, SAMUEL BATEMAN, Bradford, 
for railway carriages.” 

2431. GrorGe Tomuinson Bousrigtp, Loughborough-park, Brixton, London, 
~ Improvements in machinery used in manufacturing or separating coir 
ibre from the husk of the cocoa-nut.”"—A communication from David 

W ison, Colombo, Ceylon.—Petitions recorded 3rd October, 1804. 

2. RicHaARD LaMING, Priory-road, Kilburn, West Hampstead, 

Improvements in making ammoniacal preparations, 

2433, Joun Henry Jounson, Lincoln's-inn-Fields, London, ‘* Improvements 
in transmitting motive power, and in the machine ry or apparatus em- 
ployed therein.”—A communicaton from Emile Barrault, France. 

2434. CHARLES SueTHER, Edmund’s-place, Aluersgate-street, London, 
provements in fastenings for purses, books, and other articles.” 

2535. THOMAS KARR CALLARD, Blenheim-terrace, St. John’s Wood, 
* Improvements in ventilators.” 
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London, ** The manufac. 


communication from Charles 


Yorkshire, “ Improvements in brakes 
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2436. Henry Joun Sranpiy, Cockspur-strect, Westminster, London, si 
WILLIAM Prosser, St. Jo hn’ 8 Wood, London, ** Improvements in weldins 
iron and othe: material F 





2457. GeorGr Hase tine, Southampt on-buildings, Chancery-lane, London, 






“Improvements in steam engines."—A communication from Thomas 
Silver, Paris. 
2438. Tuomas ANTHONY SwixpuRNE, Eilan Shona, N.B., ‘‘ Improvements 


relating to the reefing and furling of ships’ sails.” 
2430. Epwanp Davirs, ¢ howbent, Lancashire, “ Certain 
machinery or appari atus fe or forn ing screw threads.” 
2400 Tuomas Dopson, Crewe, Cheshire, “Certain improvements in the 
nanufacture of bricks, tiles, and similar articles.” 
AL¥XANDER Monro, Glasgow, Lanarkshire, N.B., 
of, and apparatus for, heating steam boiiers.” 
JouN JouNson and THoMas Jonnson, Runcorn, Cheshire, ‘ Improve- 


its in purifying resin wnd resinous substances,” 





improvements in 


* An improved 
10dt 
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2445. CHARLES GREENWAY, Albert-place, Cheltenham, Gloucestershire, ‘* Im- 
provements in railway turtables.”~-Petitions recorded 4th October, 1864. 
4246. HENRI ADRIEN BoNNEVILLE, Porche-ter-terrace, Bayswater, London, 
** Improvements in certain descriptions of locks, and latches, and other 
means for closing doors, and for similar uses.”—A communication from 
Auguste Cs asimir Lehot, Paris 

450. Grorek HENRY CASTREE, Manchester, “ Improvements in looms for 
weaving.” 

2452. Hezi KIAU Conant, Willimantic, U.S 
for winding thread on bobbins or spoois,’ 
1st. 





**Improvements in machinery 
Petitions recorded 5th October, 









Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2552. Winuram Epwarp Gepe@r, Wellington-street, Strand, London, ‘‘ Im- 
provements in power looms for weaving.”—A communication from 
Adolphe Avize and Auguste Cote, Faubourg St t. Martin, Paris.— Deposited 
and recorded 14th October, 1864. 

2569. Jouann Zea, Clement’s-inn, Strand, London, “ Improvements in 
moving or mechanical grates or fire bars for furnaces or othe er fire places,” 


4 
— Deposited and recorded 18th October, 1864. 





Patents on which the Stamp Duty of £50 has been Peid. 

2571. Joun Dixon and Borer? CLAyToN, Bradford, Yorkshire.—Dated 17th 
October, 18t1. 

WituiaM THOMAS 
October, 1801. 

3124. WILLIAM BELL, Leaming 
1861. 

2601. Patrick Ronertson, Sun-court, 
tion,—Dated 18th October, 1861. 

7. CHARLES DENTON ABEL, Southampton-buildings, 
London.—A communication. —Dated 18th October, 1861. 

2616. CuakLEs De BerGuk, Dowgate-hill, London.—Dated 19th October, 

1sél. 

535. HERBERT Frost, Manchester.—Dated 22nd October, 1861. 

), AUGUSTIN MorgL, Roubaix, France.—Dated 23rd Uctober 1861, 

>». FRANCIS ALTON CaLVERT, Manchester,.—Dated 21st October, 1861. ~ 

2632. Joun HENRKY JouNsON, Lincoln’s-inn-fields, London. —A commu- 
nication.—Dated 2ist October, 1861. 

2652. GrorGe Davies, Serle-street, Lincoln’s-inn, 
cation. —Dated 23rd October, 1861. 

2680. Bernaxp Joacuim La Morus, New York, U.S.—Dated 25th October, 
Isél. 

2619. Joseru Freuix Victor Detiry, Soissons, 
861. 

2354. Joun Henry Jounson, Lincoln’s-iun-fields, 
cation.— Dated 28rd October, 1561. 

2656. Isaac Louis PutvermMacugeR, Oxford-street, 
October, 1861. 

2662. Joun Cowrr Heaton and Joun Dean, Rotherham, Yorkshire.—Dated 

th October, 1861. 

2665. Joun McCanu, Houndsditch, London, and Bevan Grores 
Walthamstow, Essex.— Dated 24th October, 1861. 


2583. VEsTON, Trafalgar-square, London.—Dated 16th 
ton, Warwickshire.—Dated 13th December, 


Cornhill, London.—A communica- 





Chancery-lane, 








London, — A communi- 
France.—Dated 23rd October, 
London,—A communi- 


London.—Dated 23rd 





SLOPER, 


2666. RoBERT ANDREW Loyb, Southwark, Surrey.—Dated 24th October, 
1861. 
2744. Rorert Musuxt, Coleford, Gioucestershire.—Dated 1st November, 


Sol. 
. Exocut CHAMBERS, Melbourne, 
2038. FREDERICK OLPFIELD WARD, 

Dated 22nd October, 1561. 





Victoria. —Dated 25th October, 1St1. 
liertford-street, alayfair, Lonuon,— 








Patents on which the Stamp Duty of £100 has been Paid. 


Ilenry Wimsatt, Aldermaston, Berkshire.—Dated 19th October, 






2073. E DWARD Cockevy, Henry Cockky, and FRANCIS CHRISTOPHER Cockry, 

omersetshire.— Dated 19:h October, 1857. 

, and James Hamitton, Glasgow, Lanarkshire, N.B. 
1857. 


—Diuted 22nd October, 
WILLIAM Suie.ps, Salford, Lancashire.—Date 


dl 30th October, 1857. 


—Dated 24th Oct 






. Joun Mackintosu, North Bank, Regent's t’s »ber, 
1857 


2731. ABEL West, Wormley 
October, 1857. 





Rive, Hoddesdon, Wertford.Dated 28th 


Notices to Proceed. 

1235. Levi Lemon Soverrien, Pentonville-road, Islington, ** An improved 
agricultural implement for cultivating land and for sowing seed.”—Pet:- 
tion recorded 17th May, ~~ 

144. Witutam Hugo, » Hanover, and ALrert Domirr, St. Benet’s- 
place, Gracechurch-stre t, London, ‘Improvements in the manufacture 

of umbrellas and parasc "Petition recorded 1th June, 1864. 

. PETER Spence, and Joun Bexeer Srence, Newton Heath, Lancaster, 

Improvements in calcining and smelling copper ores.”—J’etilion re- 
corded 11th June, 1864. 

1468. James Brown, Aldgate, 
Evans, Leadenhali-street, 
ships.” 

1172. Wittiam Treoay, Redruth, Cornwall, “ Improvements in boring 
rocks, aud iu apparatus for the same.”’—Petitions recorded 14th June, 
1864. 

1478. Patrick Bexionus O’New, St. Mary’s Villa, Fulham, 
** Improvements in sluices, and other cocks, valves, and taps.’ 

1457. Grorex GONDELFINGER and JEAN Lovis BicneEt, Faubourg St. Martin, 
France, ‘* A mechanism of remontoir in pendant, applicable to all watches 
with an anchor and cylinder.”—Petitions recorded 1ith June, 1864. 

1493. Roseat WILLIAM THOMSON, Edinburgh, Mid Lothian, N. . Improve- 
nents in dividing hard substances, such as rock, stone, or coal,’ 

1495. Joun Day, Birmingham, “ Au improvement or improvements in 
sliding gaseliers.” Po 

1498. GrorGe Hyactntur Ozour, Rue Sainte Appoline, Paris, ‘‘ Improve- 
ments in the manufacture and utilisation of carbunic acid, and in appa- 
ratus connected therewith.” 

1499. GeorGk Newton and JosEPH BRANDOCK, Oldham, Lancashire, “ An 
improved compensating gas meter.” 

1503, WILLIAM CHIKALL JAY, Regent-strect, ‘* Improvements in the manu- 
_fac res and ornamentation of | ladies’ wearing apparel.’ 

cORGE BRADFORD Morkis, Stanley End, WiLtiAM Brent Price 

+, and JouN LANE Gror GE, Caincross, near Stroud, Gloncester- 

“An improved construction of bolicr dressing four.”-—J/’etitwns 

1864. 
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and Tu0MA8s MULLETT 
in shea hing 


Joun Tuomas Way, 
London, Improvements 








Middlesex, 
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recorded 16th June, 
1503. MaTTHias Epwarp? Bowska, Upper Norwood, Surrey, 


“ Improvements 





in tubes and caps made of india-rubber or other kuiown elastic gun, 
and in their application to various useful purpose’ 
1512 Josepu JEFFREY BENNETT, Hyde- terrace, New Cross, Kent, ‘* Im- 


provements ii: the construction of pile drivers.” 

1513, WinuiaM Henry Tootu, Rhodeswell-road, Stepney, London, “ Im- 
provements in furnaces or apparatus for » yenerating carburretied, 
hydrogen, carbonic acid, carbonic oxide, and cyanogen gases,’ 

1514. WintiAM Henry Toorn, Rhodeswell-road, Stepney, Loudon, “ Im- 
provements in the manufacture and refining "of iron and in the manu- 
facture of steel.”—Petilions recorded 17th June, 1864. 

1517. Epwarp Mounier Boxer, Royal Arsenal, Woolwich, Kent, “ Improve- 
ments in projectiles.” 

1518. WILLIAM WHITELEY, and Gzorc® Harwine, Lockwood, near Hudders- 
licld, Yorkshire, ** Improvems my in self- acting ae horses and billeys, 
for spinning woollen : snd other fibrous subs "— Petitions recorded 
18th June, 164. 

1522, SamveL Groror Hewitt, West Cowes, Isle of Wight, ** « Improvements 
in the inanufacture of sails for yachts and other vessels.’ 

Ricuand Jones, Botolph-lane, Eastcheap, “An ae method of 
P rest rving animal and vegetable substances.” 

1524. JouN CKESSWELL BRENTNALL, Manchester, and Ropert Ener, Halli- 
well, near Bolton, Lancashire, ‘* Improvements in machine ry! for preparing 
spinning, and doubling cotton and other fibrous substances.’ 

1527. ALFRED Samiti, Hackney-road, London, * Improvements in machinery 
for producing frills and gathered’ work.” 

1528. Groroe Beard, Birmingham, “ Improvements in the construction of 
punches used for punching the eyes of needles.” 

1431. Tuomas WorspeL,, Birmingham, ‘An improved pulley or sheave 
block.”— Petitions recorded 20th June, 1864. 

535, JOHN THOMPSON, Manchester, “ improvements in machinery for cut 
“a shaping, and grinding iron and other metals.” 

WituiaM Joun PuGcnsiey, Christchurch, Monmouthshire, “* Improve- 
ments in obtaining sulphuric acid from the refuse * pickle’ used in tin- 
plate works, and also from sulphate of iron or * green copperas.’ 

1546. ALFRED SMITH, Hackney-road, London, ** Improvements in brakes or 
apparatus for checking, 
machines and other revolving machinery. 

1547. Tuomas James Denne, Mile End, London, “ Improvemonts in the 
manutacture of card and mill-board boxes.” 

1548. Joun Henny Jounsonx, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in raising water, aud in the machinery or apparatus employed thercin.”— 
A commu nication from Benjamin Barnes, dlelbourne, Australia, 

15°0. Joun Borromuey, Huddersfield, Yorkshire, “ Improvement 
carriages.”— Petitions recorded 2st June, 1864. 

1555. WiLtiamM Srru, Wells-street, Oxford-street, London, ‘* Improve 
ments in printing mschines, and in apparatus connected therewith, parts 
of which improvements are applicable to machives for other purpose 

8. CHARLES HENRY PvGH, Uttoxeter, Stafford hire, “ Improvemen ts in 














1523. 














in 








“ap paratus tised in the manufacture of “cheese.” 
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stopping, and regulating the speed of sewing | 
” 


559. THOMAS PROSPER SAVILLE, r, Birmingham, ‘ **An improvement or im- 
provements in breech-loading fire-arms, 

1561. Joun \Jones, New North-road, London, “ Improvements in dry gas 
meters, paris of which are applicabie to apparatus for regulating the flow 
of air.”—Petitions recorded 22nd June, 1o64. 

1572. James Smitu, Bristol, * lmprovements in the manufacture of ventila 
ting hats or coverings for the head.” 

1535. Epwakp Rusu Turner and Freperick TukNeR, Ipswich, Suffolk, 
* Improvements in traction, locomotive, agricultural, "and other portabls 
engines.” — /etitions recorded 23rd June, 164. 

1588. WILLIAM AvGustus Guy, Gordon-street, Gordon-square, 
EpMunp Epwarps, York-buildings, Adelphi, London, and Ricwarp 
Waven MacAnrtuur, York-terrace, Regent’s-park, London, - improve- 
meuts in machinery or apparatus for the manufacture of bread.” 

1589. Ricuarp Waven MacArtuur, York-terrace, Regent’s-park, London, 
WittuiaM Aveustus Guy, Gordon-stree t, Gordon-square, London, and 
EpMuNbD Epwakps, York- buildings, Adelphi, London, ** Improvements in 
_the manufacture of dough aad bread.” 

5. Lory Joun Day, St. James's-place, London,‘‘ Apparatus or mechanism 
for varying at will the forms and relative positions of letters or other 
marks produced by stamping.”"—Petitions recorded 24th June, 1864. 

1598. WiutiAM Epwarp Newton, Chancery-lane, London, “ Improved 
machinery or apparatus to facilitate the loading of ships or vessels with 
coal, minerals, or other substances, in bulk,"—A communication from 
Edouard Dincy, Jemmapes, Belgium.—Petit'on recorded 2th June, 1864. 

1609. WILLIAM FREDERICK Tro Mas, Newgate-street,, London, [Improvements 
in sewing machines.”—Petition recorded 27th June, 1864. 

1645. ANDREW WyLey,: Aston Manor, Staffordshire, and Joun GRatnerr, 
tiandsworth, Staffordshire, “‘ Improvements in fire-arms.””— Petition re- 
corded ist July, 1864. 

1769. WituiaM Kine WestLy, Leeds, Yorkshire, “Improvements in ma- 
chinery for hackling, combing, and preparing to be spun, flax, hemp, 
and other fibrous substances."—Petition recorded Mth July, 1864. 
77z2.Joun McGricor Crort, Abbey-road, St, John’s Wood, London, 
**Improvements in shot, shells, rockets, or arrows.""—Petition recorded 
oth July, 1864 

1862, Louis Rupotrn Bopmer, Thavies-inn, Holborn, London, “ Certain 
improvements in self-acting mules, parts of which improvements are also 
applicable to looms for weaving and to other purposes.””"—A communica- 
tion from John Hegnauer, Uster, Switzerland.—/etition recorded 26th 
July, 1864. 

2018, EpOoUARD AnpRiES, Schaerbeek, near Brussels, Belgium, *‘ Improve- 
ments in means or apparatus for purifying every kind of water, and 
rendering it drinkable, and for rendering sea water fresh and drinkable.” 
Petition recorded Vsth August, 1864. 

2061. Freperick Georee Unperuay, Crawford-passage, Clerkenwell, 
London, and Roxexrr Hrywortu, jun., Faulkner-street, Manchester, 
“ Improvements in apparatus used to regulate the suppiy of water to 
water-closets, wash hand basins, and urinals.”"—Petition recorded 19th 
August, 1864 

2000, JEAN Maruieu Srrmpacn, Rue de Malte, Paris, “ Improvements in 
sewing machines. ’’—/etition recorded 24th August, 1864. 

2175. Joun KNowLes Leatuxr, St. Heleu's, *‘lmpovements in the manu- 
facture of salts of chromium from chrome ore.”—A communication from 
Benedict Margulies, ‘Trieste, Austria.—Petition recorded 6th September, 
lsd4 

2221. Euisua Ouney Porrer, Rhode Island, U.S , ** Having reference to 
cutting files, or the formation of theteeth thereot.”— Petition recorded 10th 
September, 1864. 

5. EDWARD SLAUGHTER, Clifton, Somerset, and Ferpinanp Louis F ELIA 

“C ATLL et, Avenue d’Antin, Paris, u linprovements in locomotive engine 
Petition recorded lith § ple mber, 1864, 

2363, JOSEPH HILL, Ipswich, suffolk, **Improvements in screens and sieves, 
and in apparatus connected therewith." — Petitions recorded 27th September, 
1864. 

420, SAMUEL 








London, 


























Yorkshire, “ Improvements in brakes 
fur railway carriages.”"—Petition recorded 3rd October, 1564. 

2440. Tuomas Donson, Crewe, Cheshire, ‘ Certain improvements in the 
manufacture of bricks, tiles, and similur articles.” 

2443, Joun Jounson and Tuomas Jonson, Rut n, Cheshire, ‘* Improve- 
wents in puritying resin and resinous substances,”—Petitions recorded 4h 
October, 1804. 


BATEMAN, Bradford, 
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And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued, 





List of Specifications Published during the week ending 
22nd October, 1864. 


250, 





«*, Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding must be remitted by Post- 
olfice Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Hennet Woodcroft, her Majesty's Patent Office. 











ABSTRACTS OF SPECIFICATION: 8. 


The following descriptions are made from Abstracts prepared expressly for 
Tux ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Jills, Gearing, Boilers, Kittings, fc. 
725. W. Homr, Claycross, ** Motive power engines." —Dated 22nd 
March, 1864. 

This invention relates to a mode of relieving the ordinary slide valve 
employed in steam and other motive power engine cylinders from pressure 
to any practical extent without materially increasing the rubbing surface. 
And for this purpose it is proposed to apply two slide valves, placed back 
to vack, working on double ports, each set of ports being only half the 
area required for any size of cylinder. Thus two valve faces, with two sets 
of ports merging into one port leading to each end of the cylinder, would 
be adopted, or the ports from the two faces may pass forward separately 
into each end of the cylinder. Or the two valves and ports from the same 
may be so arranged that a full-sized steam port may pass from one valve 
to one end of the cylinder, and another full-sized steam port from the other 
valve to the opposite end of the cylinder, each valve face having one steam 
port and one eduction port, 


Derbyshire, 











CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hure 
ness, WC. 

733. W. E. Winny, Atherstone, Warwickshire, and W. 
ham, “* Manufacture or construction of springs for 
vehicles.” —Dated 23rd March, 13 

An extension of time for filing the final, specification of this invention 
having becn petitioned for, the documents relating to the invention cannot 
at present be seen. 


Wuarrox, Birming- 
rarway and other 





Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manryestering, Printing, Dyeing, and Dressing Fabrics, §c. 


712. F. T. Moison, Paris, ‘* Machinery for cleansing cloths and other woollen 
fubrics."—Dated 21st March, 1864 

‘These improvements are bared on the special use of dissolving and volatile 
liquids conjointly with novel machinery or apparatus, by the aid of which 
the patentee separates greasy, fatty, or unctuous matters from woo!'len 
threads, cloths, or tissues, and subsequently from the said volatile liquids 
the fatty matters held in solution, which operations are carried out con- 
tinuously or intermittently, as may be desired, without any material loss 
of the volatile liquids, or deteriorating or fading the colour. The apparatus 
employed cannot be described without reference to the drawings, 

716. G. and C, Finmin, Henley Rettoru, near Ipswich, ** Heating the contents 
of vats or tanks and other receptacles in steeping Jlar and hemp.” — Dated 
ist March, 1864. 

According to this invention the inventors carry iron pipes through the 
vats, and place them in counection with the boiler furnace, and cause the 
hot air and smoke from the furnace to be transmitted through such pipes 
iu its passage to the chimney. This may either be performed by the 
draught of the chimney or by apparatus for exhausting or blowing. ~ Not 
proceeded with, 

719. J. Lawson and J. Lawson, jun., Glasgow, “ Improvements in weaving 
and apparatus therefor.” — Dated 22nd March, 1864. 
In carrying out this invention according to one modification no shutile 
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THE ENGINEER. 


Oct. 28, 1864. 
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is used, but there are two wefts for each width of the fabric, such wefts 
being drawn off bobbins or pirns, and being held in eyes, hooks, or notches 
in needles or carriers. The warps are shed in any common way, and into 
each shed both weft carriers are passed, one from each side of each width 
of the fabric, and are then withdrawn ; loops of the two wefts are thereby 
laid in the shed in opposite directions, the ends of these loops being caught 
by pins made to enter them either at, beycnd, or within the selvage on 
the opposite sides respectively from those from which the loops are intro- 
duced. The invention cannot be fully described without reference to the 
drawings. 

723. J. SuHerugrv, Manchester, and J. Hovur. Heywood, ‘ Machinery for 

raising the nap on woven fabrics.”— Duted 22nd March, 186A. 

This invention consists iu the use of a table over which the fabric on 
which the nap is to be raised passes in a distended state; over this table 
two or more endiess bands furnished with cards or other agents for raising 
the nap are made to traverse in opposite directions, so us to act from the 
centre towards the selvages of the fabric. The patentees prefer to use four 
of these endless bands which pass over guide rollers and act on every part 
of the surface of the fabric, but the number of the bands may be varied. 
These bands may be set to act on the fabric at right anjles to the warp, or 
they may be placed diagonally. Before the fabric arrives at the table over 
which tie bands pass, it may be taken over a roller covered with cards or 
other agents for taising the nap. 

724. 8. BERRISFORD and W. Ainswortil, Stockport, “ Looms for weaving.”— 
Dated 2ind March, 1864. 

This invention relates to looms having a series of movable shuttle-hoxes, 
and to means for bringing the shuttles by self-acting arrangements 
opposite the shuttle race in the order required to produce the pattern of 
the fabric to be woven, and the improvements consist of a new combination 
and arrangement of mechanism fur this purpose. 


738. W. Luury, Lille, ‘ A free and self-acting saddle for wet flax spinning 
JSrames.””— Dated 24rd March, 1564. 

This invention cannot be described without reference to the drawings. 
742. J. and J. Witp, Dalton, near Huddersfeld, “ Preparing and spinning 

wool and other tibrous substances.” —Dated 24th March, 164. 

This invention has for iis object, First, to obtain slivers, rovings, or 
threads of wool or other fibrous suostances equal in quantity or weight to 
each other, or as near su as possible, and to effect this the patentees employ 
a series of circular knives or shears, which they app y in conjunction with 
or betwixt the doffer and the rubbers of the condeus:r carding engine, to 
cut and sep:rate into strips or slivers the sheet or film of wool or other 
fibres as the same is produced. These knives are mounted upon shafts, in 
such manner as to be capable of adjustment to the desired distance apart, 
to cut the strips in equal widths, or so that, when they are rubbed into 
rovings or threads, they may be of equal weights to equal lengths, ‘The 
Seconu part of this invention has for its object to obtain single-spun threads 
Or yarns of were uniform thickness than heretofore, and also to produce 
single yarns of two or more colours. For this purpuse the patentees com- 
bine two or move slivers, rovings, or threads of the fibres in the drawing 
and spmning process, or by combining two or more cardings or +lubbings in 
the slubbing process, By this means they can obtain yarns of uniform 
thickness, and also of two or more colours, without the necessity of 
doubling or twisting together two or more single -spun yarns, 

757. A. Starves, Leicester, “ Machinery for combing wool and other sibres,” 
—Dated th Mavch, 1864. 

The patentee claims the raising of the fibres out of the comb described, 
and revurning them again thereto, in such manner 4s to produce a project- 
ing fringe, which, being combed out, is drawn off with the fringe produced 
by the fresh feeding of tue comb, as described. 

759. J. Waknurton, Addingham, near Leeds, “ Preparing silk and other 
waste, such as cop bottoms and hard spinning waste which has been pre- 
viously spun, or had twist put into it.” —Dated 26th March, 1864. 

According to this invention, silk which bas become waste after having 
been spun, such as cop bottoms and other spun silk waste with twist in it, 
is placed on a feed sheet before a drum or other form of surface filled with 
steel gill pins or card fillets. ‘The feed rollers hold the silk waste, the gill 

ins open out the silk waste, and the teeth become full; when the pins are 
ull he lap of silk waste is taken from the drum or sheet, and is divided or 

cut into lengths—say four or six inches long—or the laps can be subjected 
toa common carder and carded; or the cop bottom and other spun silk, 
and other waste with twist in it, may go at once through a carder and be 
made into slivers to be combed, but the patentee prefers first doing it by a 
drum, The laps above mentioned, or slivers of the carder, are next to be 
combed. The combing is performed by means of card teeth on a cylinder, 
endless band, or o.her suitatle surface, while one end of each quantity of 
the silk waste prepared as above described is held in a circular rotating or 
other travelling holder: r clam. 

767. C., Hartiey, Salyord, “ Looms for weaving.”—Dated 28th March, 1864- 

This invention relates to that description of index, machine, or shedding 
apparatus in which the treadles or sliding cross bars act upon the rods 
attacheu to the healds by means of o-ciilating catch bars with hooked ends, 
pivotted on studs fixed to the rods, and vibrated so as to throw one of the 
hooked ends of each of them within the sweep of its corresponding treadle. 
The inventor caus s the aforesaid catch bars to be shifted by a tappet pro- 
vided with two arms, one for being acte upon the pattern chain, and the 
other provided with a weight, so that when the tappet shifts one hook on 
to one treadle, it remains there as lonyz as required, after which the weight 
takes the hook off and shiits the other hook on to the other treadle ; and 
he also places on the rods projections, which, as the rods move up and down, 
come between the catch bars and tappet, and maintain each hook in its 
place until a change is required. These rods are connected to the healds 
for raising and depressing the shed according to the desired pattern of the 
fabric, and one of the rods is employed for raising and depressing the lever 
for working a dro; box contaming two or more shuttles. and one of the 
rods is also employed for actuating the ratchet click or catch of the 
taking-up apparatus. Inv crder to give motion to the treadles the inventor 
employs eccentrics, the rods of whch are connected to one end of double 
levers, the other ends of which sre connected to the treadles, so that, as 
the eccentrics revolve, the rods and levers move to and fro and raise the 
treadles up and down alternately.—Not proceeded with. 


768, J, Counter, Huddersfield, and J. A. Barner, Brighouse, Yorkshire, 
‘ Apperatus for tentering, stretching, and drying woollen and other 
textile fabrics." — Dated 28th March, 1364. 

This invention consists in forming a cylinder of two dises mounted upon 
ashaft, and a series of Jags or rails placed transversely across, each lag 
being alternately fixed to opposite discs and on intermediate bearings, one 
dise being capable of sliding on tie shaft, sv as to allow expansion or 
elongation of the cylinder. ‘Tenter-hooks are fixed in the discs or ends of 
this cylinder, and the fabric intended to be stretched and dried is hooked 
and wound thereon, The lags may be formed to project mwardly, and 
placed at an angle to the diameter of the dises, anc the cylinder be causea 
to revolve rapidly, so as to draw hot air, from any so ice of supply, through 
ap aperture or apertures in one of the dises, and force it through the 
fabric. Or the cylinder may be formed with the lags fixed to both ends, 
and an inver disc, capable of sliding on the shaft employed, with the edge 
projecting betwixt the lags, and having the hooks fixed therein, so that 
this inner disc may be set or a justed to any width of fabric, and be capabie 
of being drawn out so as to stretch the fabric, as before described, Tosepa- 
rate the several folds of fabrics when wound on the cylinder, cords may be 
wound simultaneously betwixt the folds or netting, or an open woven 
fabric may be used for that purpose. Also the discs may be constructed 
with spiral grooves or teeth, and, instead of the lags, two chains, formed to 
fit into the grooves, or in the teeth, having tenter-hooks fixed therein, may 
be employed to hook the fabrics on and to wind them on to the dises. Hot 
air may be forced through or between the folds of the fabri. by a fan placed 
either within or without the cylinder, revolving at a nigh speed, and 
thereby drawing or driving it through an a;erture or apertures in one of 
the discs. The stretching of the fabric laterally, or in the breadth, may be 
effected by drawing or forcing outwardly one of the discs to which it is 
attached, by means of screw, lever, or other convenient means or mecha- 
nica} appliance, and the stretching longitudimally may be effected by passing 
the tabric over and under rails in the usual manner.—Not proceeded with. 
769. J. Ligutroor, Accrington, *‘ Dyeing and printing tertile fabrics and 

yarns.” — Dated 28th March, 1804. 

The patentee cluims the use of soap and “ oil saponified by means of sul- 
phuric acid,” and al-o by the use of nitrogenous compounds, such as glue, 
albumen, lactarine, milk, and similar substances, for the purpose and in 
the manner described, 








Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Miils, ge. 
726. D. H. Barser, Aldersgate-street, London, “ Reaping and mowing 
machines.”"— Dated 22nd March, i864. 

This invention relates more particularly to the ceneral construction, 
arrangemeut, and combination cf the various parts of mowing machines, 
which are also applicabie as reaping machines where the proper reaping 
appliances are attached thereto, and consists, First, of an improved arrange- 
ment for sustaining the backward pressure of the finger bar, which is 
accomplished by the employment of a finger bar, rigiuly attached to the 
main shoe, which extends backwards tetween the driving wheels to the 
rear corner of the main framing, where it is connected to a lug or bracket 
by means of a swivel box, in wiich box the rear end of the main shoe is 
free to rock or turn, and thus allow the finger bar to adapt itseif to the 
suriace of the ground. The box itself may be set at any desired height, 
for the purpose of raising or depressing the points of the guards. 
Secondly, of a peculiar arrangement for setting the finger bar forward, to 
compensate for its backward deflection by usage, For this purpose an 


adjustable lateral brace rod is employed, attached at one end to the fore 
part of the shoe, while its opposite ed passes through the side of the main 
framing, and is there tightened up by a nut, the brace rod being at or 
about right angles with the shoe. Thirdly, in the «employment of an 
arrangement for elevating either or both ends of the finger ‘ar, or for 
bringing it into an upright position for t porting. This is effected 
throngh the agency of one single hand lever, in connection with a seg- 
mental rack chain and foot rack, the two racks operating in combination 
with each other or separately. The object of the foot rack is to hold ioun 
the main shoe, while the point of the finger bar is elevated by the seg- 
mental rack and chain. In combination with this apparatus a spring bar 
is employed, for holding the fot rack out of gear when not in use, thus 
permitting the finger bar to rise and fall freely, accordiug to the surface of 
the ground. Fourthly, of an arrangement for elevating or depressing the 
points of the guards. According to this arrangement two frames are 
employed, the upper or draught frame being hinged at its rear end to the 
centre of the lower or main frame; and to the main frame which carries 
the cutting apparatus is fixed en upright or curved bar or standard, which 
passes through a slot in the draught frame, and is connected thereto by 
means of a pin passing through one or other of a series of holes in the up- 
rizht standard, thus allowing the front of the main frame to be raised or 
lowered. Fifthly, of an improved mode of connecting the end of the 
connecting rod with the sickle, whereby the latter is prevented from bind- 
ing when thrown in any position. This connection is formed by having 
two upright lugs on the end of the sickle, between which lugs is fitted a 
block, held in its place by a pin or bolt, which allows the block to turn 
freely between the lugs, the pin or bolt forming an axis parallel with the 
sickle. To this block is jointed the end of the connecting rod by a hori- 
zontal bolt or pin at right angles to the bolt or pin above referred to, the 
whole forming a double horizontal hinged joint. Sixtbly, in releasing the 
finger bar when raised and depositing it upon the ground by the aid of the 
foot alone of the driver, which is to be brought in contact with one end of 
a horizontal foot lever, acted upon in the opposite direction by a spiral or 
other spring. This lever serves as a detent, by engaging into the teeth of 
the segmental rack hereinbefore referred to, in which position it is main- 
tained by the spring, but is released when pressed against by the foot of the 
driver. Seventhly, of an improved arrangement for working the clutch 
employed for throwing the cutting mechanism and driving gear out of 
action when required, This arrangement consists of an upright hand lever, 
to which is attached a rod connected to a disc carrying a horiz tal cam 
surface, and working on a fixed centre, This cam surface operates upon 
one end of a lever, the other end of which is forked, to engage with an 
ordinary sliding clutch box on the transverse shaft above referred to, which 
is held m gear with a bevel wheel on the driving shaft by the pressure of 
a spiral spring on the opposite end of the clutch lever. On pushing forward 
the upright lever, hereinbefore referred tv, the cam will ac upon the 
clutch lever, and draw the clutch out of gear with the first wheel of the 
mechanism which drives the sickle, 








ing wheels of the machine ; and this may be effected simultaneously on both 


hand lever above referred to, the rods being also connected to clutch levers, 
which embrace the pinions, 
the track board, which plate carries the separating handies, so that they 
may be raised or lowered as required. Ninthly, in the employment of a 
supporting pin in the main shoe, to prevent the sickle from dropping down 
when the finger bar is in an upright position. Tenthly, in the application 
and use in reaping and mowing machines of a peculiar clip piece, for 
keeping the sickle in its proper position. It is constructed with two luvs, 
extending back to a shoulder on the main shoe, to which it is firmly 
bolted. 





Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, $c. 


720. P, Evrertz, Manchester, ‘‘ Apparatus for making bricks, tiles, pipes 
&c "—Dated 22nd March, 1864. 

This invention is carried out as follows :—The roller table for holding or 
conveying the material to be cut, and the frame containing the cutting 
wires, are made in any desired manner, but the inventor employs the 
following improved arrangement for giving motion to the cutting frame 
and wires, and stopping the machine at the required intervals of time, 
according to the length the articles are to be cut. Ona shaft working in 
suitable bearings there is at one end a loose pulley or toothed wheel, to 
which is cast or fixed a part of a clutch box, toe other part of which is 
fixed to the shaft, so that, when iu gear, the shaft shall be in motion and 
turp, by means of toothed gearinyg,a second shaft, which carries at one end a 
plate or disc having in it an eccentric groove, and at the other end of the 
shaft there is a knob or projection. On another shaft there is a double 
lever, having a short and long arm ; the end of the short arm carries a 
bowl fitting the eccentric groove, and the end of the long arm is jointed to 
the cutting frame, to which are jointed three other arms, or any number, 
as wanted, simiiar to the long arms, for the purpose of supporting the 
cutting frame. When a revolving motion is given to the eccentric zroove, 
the long arm of the double lever moves to and fro, and gives a correspond- 
ing motion to the cutting table and wires corresponding with the length 
the articles are to be cut, The before mentioned knobs or projections 
come, as the shaft revolves, in contact with a stud jointed to a sliding bar 
which carries a fork gearing into the sliding clutch box of the first named 
shaft, and brings the clutch box out of gear; the loose or toothed wheel 
pulley with the clutch box fixed to it then revolves loose round the shait, 
and thus the motion of the machinery is stopped, the said loose pulley or 
toothed wheel being driven from the driving shaft of the machine. At one 
side of the roller table there is a lever connected by a stud to the sliding 
bar, so that an operative by working the lever can bring forward the bar 
and clutch box, and again give motion to the cutting frame. Or, instead of 
working the lever by hand, a knob or projection on a measuring wheel, or 
other self-acting contrivance, may ac’ on the lever and put the cutting 
frame in motion. In machines for making the bricks, tiles, or other 
articles the inventor employs two rollers working in connection with each 
other, and having grooves or spaces of any required form for shaping the 
articles. ‘The aforesaid rollers are hollow, and through them he causes 
steam to circulate, so as to keep them at a high temperature, and thereby, 
to a great extent, assist in the drying of the articles {and giving them a 
polish.— Not proceeded with. 


Ciass 6.—-FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War or for Defence, Gun Carriages, §c. 
715. H. E. Hurcuins, Gilston, Hertford, “ Breech-loading cannons or guns, 
or improved projectiles."—Dated 21st March, 1864. 

In carrying out this invention the inventor constructs breech-loading 
guns or cannon so that the breech piece can be made in one solid piece, and 
of great strength, such breech piece being a little wedge-shaped, making 
the breech perfectly gas tight. This breech piece is drawn out on a slide 
guide, horizontally or nearly so. The slide has a hinge close up to the 
vreech, so that when the breech piece is drawn up quit: tight by a screw 
(working through a screw socket-plate secured to the breech or gun), the 
slide lifts up and fastens on the top with a pin, so that the vent piece has 
to be screwed up tight, as, if not, the slide cannot be fastened up in its 
proper place ‘lhe projectile is flat-headed, and the front end diamond- 
shaped. This projectile has an expansive ring made of copper or other 
metal. The ring fits into a groove made round the projectile near the end, 
and there are small holes made in the end of the projectile communicating 
with the groove and ring, so that, when the gas presses against the inside 
of the ring, it makes all quite gas-tight.— Not proceeded with. 

722. G. T. Bousriztp, Loughborough Park, Brixton, “ Apparatus used with 
gun carriages.’’— A communwation.—Dated 22nd March, 1864. 

This invention consists in the construction of a gun carriage with blocks 
of permanently elastic vulcanised india-rubber behind and before the bear- 
ings of the trunnions of the gun. The bearings of the trunnions of the gun 
have the facility of sliding backwards and forwards on the gun carriage, 
between guides having V-grooves formed in them, into which corresponding 
prejections on the upper and under sides of the trunnion blocks are 
rece.ved, and the vulcanised india-rubber blocks that are before and behind 
the trunnion bearings are retained between these guides. The invention 
also consists in the application of permanently elastic vulcanised india- 
rubber blocks to the bed of the gun carriage. 
| 752. 8. Matuews, Birmingham, ‘‘ Breech-loading fire-arms.”—Dated 24th 

March, 1864. 


This invention consists, First, of the imp described 
in opening and clo-ing the breech ends of breech-loading fire-arms of the 
kind commonly called drop-down guns, that is to say, breech-loading fire- 
arms in which the open breech ends of the barrel are capable of being 
raised from the face of the break-off for charging, and shut down and fixed 
against the face of the break-off for discharge. In one of the improve- 
ments the barrels are fixed down by plugs passing through the break off, 
and entering the open breech ends of the burrels. These plugs are con- 
| nected toge'her at the back of the break-«ff, and are moved into and out of 

the ends of the barrels 'y means of a lever on the tang of the break off. 

The axis of the said lever has a crank on its lower end, underneath the tang 

of the break-off. which crank is connected bya link to the piece which 

joins the plugs together. The fovention consists, Secondly, of the following 
method of jocking down during discnarge the brecch ends of such breech- 
loading fire-arms as have fixed barrcis, opened and closed at their breech 
ends by a block turning in a vertical plane on a joint, and shutting down 
into a trough-like cavity at the rear of the breech ends of the barrels. In 
' the said block a bolt slides horizontally, the bolt being connected, through 





nie tis e 








pinions by sliding rods, actuated by a wedge or incline moved by the upright | 





Or, in lieu of this arrangement, both | 
the pinions may be drawn out of gear from the spur wheels in the support- | 


Eighthly, in attaching an adjustable plate to | 


a slot in the upper side of the block, with a sliding piece on the top of the 
block. By pressing the sliding piece towards the butt end of the gun, the 
bolt is made to engage in a hole in the back of the cavity into which the 
block is shut down. By motion in the contrary direction the bolt is with- 
drawn, and the block may be raised. The cock or hammer may te made to 
act upon the sliding piece and shoot the bolt. The invention consists, 
Thirdly, of the following improvements in c:irtridges :- At the base of the 
cartridge the patent-e inserts a metal cup having thin edges > on discharge 
the thin edges of the sad cup are expanded, and the bre.ch end of the 
barrel effectually closed. The closed end of the cartridze may be made of 
lead or other soft metal, The invention consists, Fourthly, of an instru- 
ment to be inserted in the breech ends of breech-loading firearms, to 
€ffectually close the said breech ends, and thereby cunvert the said breech- 
loading fire-arms into muzzle-loading fire-arms. 

760. G. T. BousFiELD, Loughborough Park, Brictoa, * Revolving firearms.” 

—A communication —Dated 26th March, 1864. 

This invention has for its object the so constructing the locks of revolver 
fire-arms that the hammer may be retained at half-cock ; also that the 
hammer may be drawn back by the thumb to full-cock, and the piece then 
exploded by pulling the trigger, and, in addition, so ‘hat the hammer may 
also be drawn back and the piece exploded merely by pulling the trigger.— 
Not proceeded with. 

764. E. Hiun. Skefield, “ Construction of 
March, 1864. 

This invention consists in constructing armour p!ates of alternate layers 
of iron and steel, united by welding under rolls or hammers ; or of a'ternate 
layers of iron and steel, proauced by pouring into suitable moulds aliernate 
masses of those metals, The layers in either method may run horizon- 
tally, vertically, or at an incline ; and in use these plates may be made to 
present the face of an outer plate or edges of all of the plates, or vertical or 
inclined plates may be welded to plates with horizontal seams.—Not pro- 
ceeded with. 

765, W. KIRRaAGE, Gardeners'-road, Victoria Park, “ Breech-loading cannon.’ 
A communication.— Dated 28th March, 184. 

This iuven‘ion relates to the gun being kept cool by a continuous stream 
of water passing through a casing that surrounds the barrel ; also to the 
simple and ready method of chargiug the same, there being neither friction 
tubes nor percussion hammer required to fire the gun, but simply a cap, as 
in ordinary sm:Jl arms. To svcure strength there are two strong rings 
fixed, ene on the muzzle and one on the breech. These rngs are secured 
together by strong bolts or bars passing along the side of the barrel, and 
fastening them so fimly that a sevtionul breakage is next to an impossi- 
bility. The cross bar that withstands the concussion slides on two or more 
strong pillars that are secured in the breech, passing a suitable distance into 
thecannon. Thi, cross bar is moved to ant fro by a lever, constructed so 
that it possesses all hat is necessary for opening the breech to receive the 
cartridge, and, by lifting up the lever, t e cross bar presses the cartridge 
home, and secures the breech from any possibil ty of gas escaping. There 
is a smaller cross bar, that has the property of withdrawing the case that 
has held the discharged cartridge, and de.ivers it into a box placed to 
receive it. The firing can be mumentarily or suspended at will, the cart- 
ridge being secured during the suspension, so that, when the word “ fire” 
is given, ail that is wanted isto strike the end of the lever with the palm of 


armour plates."—Dated 23th 


| the hand and the gun is discharged. The smalier cross bar has motion 


| given to it by two inclined planes; one enables ic t« 





guide the cartidge 
into the barrel, and the other to withdraw the case,—Not proceeded with. 





CLass 7.—FURNITURE ANI) CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articies of Dress, §c. 


711. J. Rewuey, Hu’me, Manchester, ‘* Manufacture of mahogany and other 
wood chairs, tables, couches, sofas, dc.” —Dated 21st March 1861. 

This vention consists in unproved modes of juinting or froming together 
the different parts composing the chair, table, couch. so'a, or other article 
of furnicure. In an ordinary dining room or other chair the patentee inserts 
a metal nut into a space cut out of each tenon of the back rail, which is 
formed into the chair back. He then bores holes through the face side of 
the chair back, and also corresponding holes in the side rails of the chair, 
through all of which holes he passes metal screws into the aforesaid nuts, 
and turns the screws so as to fix the back and front of the chair tightly 
together. The front and back of the chair 1s mode in the or.inary manner, 
but they are fastened together by bolts as before described, instead of 
dowelling, tenoning, and mortising, as hitherto adopted. In another 
arrangement he frames the front and back parts of the chair in the usual 
manner, and also frames into the side rails one or more wooden Lraces, in 
which are two or more holes corresponding with similer hoies in the back 
rail, and through these holes he passes screws having nuts which are 
screwed up 1n the inside of the brace or braces, so as to hold the back and 
front of the chair firmly to,ether. 

727. J. Epis Shoreditch, London, * Fistening table tops without the aid of 
thumb scr.ws.”- Dated 22nd March, 1864. 

This invention canuot be descrived withvut reference to t!.e drawings. 

729. H. DesrorGes and B C Sonnet, Abingdon-striet, Westminster, “ Grid- 
won jor culinary purposes.”— Dated 231d March, 1864. 

This invention reiates to the construction of an improved kitchen 
gridiron composed of a double series of bars, so distributed thet the under 
range in contact wiih the fire may correspond with the spaces existing 
between each bar uf the upper range, on which is placed the meat to be 
cooked, The bars of the u_ per series are made«fa q frm, ailowing the 
juices of the meat to flow freely into the lougitudinal V-shap d channels 
formed in the bars below, by which these juices are car:ied to a transversal 
reservuir cast at the front extremity of the gridiron.— Nol proceeded with. 
741. J. Epis, Shoreditch, London, “ Fastening table tops without the aid of 

thuinb screws.” — Dated 24th March, 1804. 

This invention cannot be described without reference to the drawings.— 
Not proceeded wth. 
747. J. T. Stroup, Birmingham, “ Lamps.” —Dated 24th Murch, 1804. 

This invention relates, Firstly, to laups required for halls, vestibules, 
passage, or suci like places where the flaue, wvether from gas or other- 
wise, is protected by a glvbe or shade, and consists in +0 supporting the 
globe or shade that it may be entirely lowered for the purpose of expo-ing 
the burner either for aressing, lighting, or extinguisiimg such lamps. 
Secondly, the invention relates to au improved method of raising and 
lowering suspended lamps for burning oi! or spirits, such as are used 
in India, and consists in dispensing with the usual diverging rods that 


| connect the lamp proper with the canopy or top rng, and substituting 














chains which serve not only for connecting the lam) with the upper part, 
but also for connecting it to the annular couut rpoising weizht, whereby 
great economy is conserved, and an elegant appearance is obtained. The 
patentee also provides in connec ion with this arrangeme .t a kind of 
bayonet, or lock joint, or other equivaient means, whereby he is enabled by 
a slight turn of the lamp or otherwise to fix the weight close against the 
puiley irame, 8) as to destroy its counterpui ing effect ou the lamp and 
parts below. By these means he is enabied, from the lamp being lowered, 
to remove the giass shades for the purpose of trimming, dres-ing, regulating, 
lighting, or extingui-hing the flame; and in some cases he proviues 
improved means for raising or lowering the cotton or wick of such and 
other lamps when oil, paraffin, or other such like liquids are used ‘or 
illumination. Thirdly, where desizn and embellishment may be desired of 
glass, the nece-sary metal portions may be covered or ovscured with that 
material, or glass tubes may be bent or moulded int» a curved or scroll 
form, and in Jike manner pendant, or radial arms or parts of chandeliers 
and gaseliers may be formed of any suitable design in press moulds, the 
surface of which being cut and poli-hed a brilliant effect is attained, and 
these additioual parts he purposes securing to the «rms or otherwise in any 
desirable way. And, Lastly, the improvements relate to lamps which are 
exposed to violent or irregular motion, draughts, or currents of a'r, and 
consist in supporting the tube between two hollow discs, perforated in 
opposite directions, which prevent the oil below from violent motion being 
flirted through the air way to the outer part, and at the same time it has a 
tendency, from its always ensuring # free air-way, of keeping the cotton 
holder cold, 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiag Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, gc. 

713. J. Mor@an. Dublin, ‘* Preservation of animal and vegetable substances.” 

Dated 21st March, 1364. ; 

This invention consists in the application and use of a solution of mon- 
phosphoric or meta-phosphoric acid, which, having the property of c vagula- 
ting and forming a chemical compound witi albuminous substances, 
prevents the decomposition of animal and vegeta’ le mat er. Lactic acid 
having similar property can also be used, both being useful for food and 
digestion, retaining the albuminous and nutritious matters of food, and 
improving the flavour of the meats.—Not pi oceeded wi h. 

728. F. L. Roux, Abingdon-street, Westminster, “ Plistic compound for the 
protection of metallic and non-metatiic surfaces from the activi of water, 
air, &c.”— Datei 23rd March, 1864. : 

This compound is prepared as tollows:—To a solution of ten parts of 
caoutchouc in forty-five parts of esseuce of turpentine, the patentee adds, 
by small portious ata time, an impalpable powder, com} osed of sulphate 
of barytes, sixty parts; sublimed sulphur, twenty-three parts ; white lead 
(ceruse), twelve parts. Thes2 isgredients bemg thoroughly iucorporated 
with the caoutchouc solution, the product is preserved for use in well- 
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closed jars or other capacities. It docs not become completely homogeneous 
tiJl from three to four days after its preparation. The plastic compound 
thus formed may, in many cases, be applied directly to the surfaces which 
it is intended to protect, but as a general rule the latter should be previously 
covered with a ground coating of minium paint or coal tar, or again (for 
jron) with metallic zinc deposited by one of the known processes. Over 
this ground he applies a light coating of mordaunt, composed of coal tar, 
ninety parts; pulverised resin, seven parts; litharge, three parts; and 
when dry, in about twenty-four hours after, he applies, by means of a 
flexible spatula, the plastic compound first above described. A single 
coating of this compound is generally sufficient for the preservation of 
surfaces which are not exposed to the action of sea-water, but for the bulls 
and armour plates of ships a second layer is always required. To prevent 
the adherence of marine plants, shells, and other organic incrustations the 
outer coating may be sprinkled over with copper filings, either alone or 

bined with powdered antimony or other metals or alloys which are 
capable of resisting, to a certain extent, the action of the sea water. 








CLass 9.—ELECTRICITY.—Nont. 


Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


668. J. CARRICK, Glasgow, ** Apparatus for inhaling, breathing, and respira- 
tory purposes.”"— Dated 16th March, 1864. 

This inven‘ion consists, First, in such a mechanical combination of parts 
as shall enable the functions of breathing to be performed by a person of 
delicate lungs in such a manner that the air inhaled shall enter by one 
free aperture or apertures, and, after passing through the lungs, to be 
respired from a second distinct aperture or apertures. Secondly, in the 
introduction of a purifying medium, either moist or dry, into the in- 
haling aperture or chamber of the respirator, through which the air must 
pass to enter the lungs. Thirdly, the introduction or combination with the 
mouth respirator of a portable apparatus, so adapted as to contain medi- 
cated or other substances, 1 quid or dry, with which it is desired the air to 
be inhaled shou'd come in contact, and be impregnated with. Fourthly, 
the regulation of the temperature of the air to be inhaled in combination 
with this re-p'rator, either »t high or low degrees of heat, and either by 
natural or artificial means, by the use of a portable apparatus, through 
which the air is caused to pass before resching the respirator, and which 
may be worn either on the person or remuined detached therefrom. 

669. P. A. L. DE FonraiseMoreav, Paris, “‘ Fire-arms.’’—A communica- 
tion.— Dated 16th March, 1864. 

Provisional protection bas not been allowed for this invention. 

672. H. Bateman, Burnes, Surrey, * Rotary steam engines.”"—Dated 16th 
March, 1864 

This invention relates to the employment of a hollow piston of peculiar 
construction, through an opening im either side of which the steam, aiter 
exerting its elastic force, may be drawn off and conducted either to a con- 
denser or into the atmosphere. St-am stops are also provided, on the side 
of which valves are fitted to admit steam to the cylinder, and these steam 
stops have an independent motion. The steam stops, and the valves for the 
admission of the steam are moved up and down in their guides by au 
eccentric, cam, or other suitable means, properly arranged to raise the stops 
at the proper time, to allow the piston to pass. 

676. J. LAVARTY, Glasgow, “* Pens.” —Dated 16th March, 1864, 

In constructing a pen according to t sis invention the body is, as hereto- 
fore, hollow on its under side, the slit is inclined from the right hand, and 
somewhat inwards towards the person using the pen. The vivs come as 
nearly as may be in the central line of the axis of the holder ; but the stem 
of the pen, which is received by the holder, is bent outwards to the right 
hand of such central line. Itis preferred that the hoider should be some- 
what flat or oval, in place of cylindrical, by which, and by reason of the 
peculiar construction of the pen, the same will, when writing, accommodate 
the action of the pen to the band more readily than other pens and holders, 
681. W. Woop West Sinithsield, London, “* Weighing machines.” —Dated 17th 

March, 1864. 

In order that these improvements may be carried out, two plates of metal 
are provided, each plate having two holes, or they may be termed bearings, 
of the same size, both plates being made to correspond in shape. These 
plates are bolted together with studs, leaving a space between them for the 
acti: n of the parts required to obtain the desired improvements. On the 
upper side of the plates is attached a hook or ring, such hook or ring being 
used to suspend the machive whilein use. A lever is provided having four 
pivots, or it may be a less number, the points of which are in the same 
plane. From two of the pivots are suspended links, the lower ends of 
which are made to receive a bar of metal, from the centre of which is 
suspended the hook or ring to which is attached the bulk or body to be 
weighed. The fulcrum of this lever takes its bearing in the lower holes 
in the plates, and to obtain the desired action is placed at any convenient 
distance from the centre line between the two pivots. ‘his iever is con- 
nected by means of a link having suitable bearings to another lever more 
proper'y called the beam. The fulcrum of the beam takes i-s bearing in 
the two upper holes of the plates. ‘Ihis beam is provided with a balance 
weight, and the tail is divided and sub-divided into cwts., qrs., lbs., and 
ozs.; @ movable weight is made to slide along the beam, at the extreme 
end of which a scale is attached, and weights are used representing tons, 
ewts., and grs.; a balance weight is attached to the other end of the 
beam. 

686. W. Cuark, Chancery-lane, London, “ Lubricating apparatus.”--A coi 
munication.— Dated 17th March, 1804. 

This lubii:atiug apparatus may be mounted on the cap of the bearing, or 
at any other suitable point, the oil being conducted thereto by means of a 
metal or india-rubber tube, and this whatever may be the position of the 
parts to be lubricated, whether vertical, horizontal, oblique, or difficult of 
access, the supply commencuig on the starting of the si.afts or other parts 
from whence it receives motion, and ceasing with the stoppage of the said 
motion, and in this manner continuous lubrication, when required, is 
ensured. 


691. B. Fow.er, jun., Liverpool, “‘ Portable drilling machine.”— Dated 18th 
March, \864. 

This invention consists in combining in a portable form any of the 
arrangements of mechanism employed in fixed vertical drilling machines 
with a treadle or foot motion. In carrying the invention into effect the 
patentee supports the crank shaft and parts thereto attached, such as the 
fly-wheel, the treadle or foot-board, the driving pulley, or other frictional 
or coupling means which may be employed for transmitting the motion 
upwards from such crank shaft to the operating tool, on or by the frame- 
work, and uses the top of such framework as the table to bear or carry the 
articles under treatment in the machine. The framework resembles that 
of a portable turning lathe, but there is secured thereto, and rising 
upwards from 'the table thereof, an arm inverted, L-like in shape, for 
carrying the vertical tool carrier and other working parts which convey 
+ aaaeamaees motion of the treadle to the tool carrier and the tool or 

rill. 

692. J. GENEVRIER and P. E. Bipaux, Paris, “ Spring barrels fur clocks 
and alaruins.’’—Dated 18th March, 1564. 
This invention cannot be described without reference to the drawings, 





697. J. SwaLLow, Todmorden, ‘‘ Apporatus for working the combs used in 
dofing fibrous material.”—Dated 18th March, 1864 

Provis:onal protection has not been ajlowed for this invention. 

698. G. Kersuaw, Park-street, Camden Town, “ Macerating vessels.”— 
Dated isth March, 184. 

This invention consists in forming and applying a receptacle in the 
bottoms of bottles or vessels, which may be used for macerating any 
matters, such receptacles :erving to contain the substance to be macerated, 
and consists of a perforated chamber, which the inventor inserts through 
the bottom of the vessel, a bole being made therein for its reception, 
making it as large as can conveniently be intruduced, in which, if of glass, 
itis ground aud fitted in the manner of a stopper. This perforated 
chamber offers free access to the fluid, at the same time preventing any 
escape of the matters contained. He covers in the bottom cf the perio- 
rated chamber with a disc of wood or other material, inserting a ring of 
india-rubber or other elxstic packing between the coutact surfaces, to make 
it fluid tight, and he fixes this cover in by a cross bar or tripod piece 
dropping in notches, aftersards turned round in inclined grooves, and 
causing pressure in the bottom cover ; this closes the perforated chamber, 
and at the same time holds it in position.—Not proceeded with. 

699. C Hxrywoop, Manchester, “ Rewoving scum or floating particles srom 
the surfuce of water or other liquids." —Dated 13th March, 186+. 

The patentee claims the removal of the scum or floating impurities from 
the surface of liquids by causing a stream of pure liquid to pass over the 
said impure surface, and so to take away the floating particles. 

700. D. Jongs, Birmingham, ‘‘ Sugar funnels or moulds.”—A comimunica- 
ti-m.—Datet lvth March, 1864. 

This invention con-ists in strengthening the said sugar funnels or sugar 
moulds in the following manner :—Around the wider end of the sugar 
funnel or mould, and immediately above the ordinary turnei over edge in 
which a ring is inserted, a hoop is fixed by rivettiig. It is preferred to 
make this hvop of a stip of iron, the edges of which are Lent into a 
trough-like figure, the said strip b:iung bent into a hoop having the 
concave sides of the tr ugh-iike edges in the inside of the ring. Ali hough 
& hoop ot the kind described gives grest strength with an appearance of 
lghiness, yet the figure of the hoop may be varied without departing trom 
the nature of this invention. The warrow end of the mould may also ve 
protected and streng hened by a hoop similar to the hoop hereinbefore 
des ribed.—Not proceeded with. 





702. C. Biuison, Leicester, ** Woollen shirts and shirt fronts."—Dated 19th 
March, 1864. 

Provisional protection has not been allowed for this invention. 

703. P. J. Risoviet and C. Laperouze, Marseilles, “ Apparatus for main- 
taining in a horizontal plane, tables, beds, sofas, pianos, billiard 
tabies, and other articles on ship board.” —Dated 19th March, 1864. 

Provisional protection has not been allowed for this invention. 


704. T. J. Skarue, Darnley-road, Hackney, “ Apparatus for cleaning and 
polishing boots and shoes.”’—Dated 19th March, 1864. 
Provisional protection has not been allowed for this invention. 


706. W. A. Martin and E. Wytam, Cannon-street, London, “* Furnace or 
Jire-bars.”—Dated 2ist March, 1864. 

This invention comprises certain improvements whereby a part or por- 
tion of each or any bar may be removed when worn, and replaced by a cor- 
responding new part or portion, instead of having to replace the whole 
bar, as has heretofore been necessary. The improvements relate to the 
constructing and mounting of the improved bars, in some cases, in such 
manner that they may thereby with facility trip them, for the purpose of 
quickly and readily removing the contents of the furnaces to which they 
are applied. 

708. k. Borrows, Sutton, Lancashire, “ Pumps.”—Dated 21st March, 1864. 

This invention cannot be described without reference to the drawings. 


714. C. Hitt, Cheddur, ** Manufacture of boots and shoes.”—Dated 21st 
March, 1864. 

This invention applies, chiefly, to club-sole boots and shoes, and consists 
in inserting in a metal frame an inv er sole piece of leather, or other suitable 
material. This metal frame takes somewhat of the figure and forms part 
of the sole, it being flush with the face of the sole, and extending from 
the waist to near the toe of the boot. The construction of this frame may 
vary without affecting its utility, its use being to retain in position a sole 
piece which will take the main part of the wear from the boot, and admit 
of the easy removal and replacenient of the sole piece. 

717. J. McMorran, Old-street, St. Luke's, London, ** Machine for cutting 
suet, &c.”""—Dated 22nd March, 1864. 

In carrying out this invention the patentee employs a cylinder anda 
central revolving shaft or spindle, supported at both ends therein, some- 
what similar to ordinary mincing machines but instead of arranging the 
propellers (which force the suet sgainst the knives) in a spiral form round 
the spinale, he arranges them in a straight line, or nearly so, and he preters 
to make the said propeller straight instead of curved. The knives, between 
which the propellers pass, are in the form of nearly half a disc, and are 
placed at one side of the cylinder ; white at the other side is u fixed comb, 
which clears the cut suet from the propellers as they pass upwards through 
it. Immediately below this comb is a longitudinal opening in the side of 
the cylinder, through which the cut suet falls as it is fed from the propellers 
by the comb. 

718. J. BENNIE, jun., Glasgow, “ Apparatus jor bending or straightening 
rods, bars, beams, frames, and the like, and combined with punching, 
rivetting, or shearing details.”’— Dated 22nd March, 1864. 

This invention cannot be described without reference to the drawings. 


721. J. Lesuin, Conduit-street, Hanover-square, London, “ Apparatus for 
generating heat.” —Dated 22nd March, 1864. 

This invention has for its object the constructing apparatus in such a 
manner as to burn hydrocarbons advantageously in generating heat to be 
applied to the evaporation of fluids and to other uses. For this purpose 
apparatus is constructed and employed in the following manner :—A 
number of shallow trays or vessels are arranged one over the other; above 
each tray or vessel there is a narrow air passage to admit of a free fl. w of 
atmospheric air over the fluid contained in each tray or vessel, and these 
trays or vessels are enclosed in, and are at the front end of, a flue or 
chamber, the construction and arranvement of which will depend on the 
purpose to which the heat is to be applied. Beyond these trays or vessels, 
and parallel therewith, is a series of tubes or passages, the open ends of 
which pass out through the sides of the chamber or flue, in order that 
atmospheric air may flow freely into such tubes or passages, and away from 
them through longitudinal slits or openings into the chamber or flue. 
These tubes or passages are placed one above another, and there is 
@ narrow passage between each pair of them through which the flames 
coming from the trays or vessels pass. A supply of hydrocarbon is to 
be kept up in each tray or shallow vessel, which is to be lighted. The 
effect of this arrangement is, that atmos,heric air rushes over the ig: ited 
fuel in the trays or vessels. The flames thus produced act on the tubes or 
tubular passages which become highly heated. Atmospheric air is thus 
caused to flow into the tubes or tubular passages, and becomes highly 
heated before it pas:es out of the slits or outlets. In some cases a fan or 
other apparatus is employed to put the air in motion. The heated air thus 
obtained combines with the flames thas produced, as above explained, and 
by this means the chamber or flue above mentioned is heated. 


730. F. Touuausen, Paris, “‘ Improvements in smoothing and pressing irons, 
and apparatus for heating the same."—A communication.— Dated 23rd 
March, 1864. 

This invention cannot be described without reference to the drawings. 


734. W. RoctLeper and F. F. Ommanney, Salford, ‘‘ Presses for packing 
cotton, &c."—Dated 23rd March, 1864. 

This invention relates, First, to improvements in the press for pack- 
ing, and, further, to the * baling boxes ” usually composed of wood, and 
coufined by metallic bars, and employed to contain cotton, and other 
fibrous materials, while being compressed and packed. The improvements 
consist, First, in the adaptation and use of brackets, to be secured to the 
upright columns of the pre-s, or to the bottom thereof, to support a stage 
or platform, on which the attendants roping the bale are to stand. 
Secondly, in the application and use of rails having “ stops” at the ends, 
and fixed to the bottom of the press, to support the baling box on wheels, 
by which means it is placed in and removed from the press. Thirdly, the 
improvements consist in the novel employment, adaptation, and use of 
hinged bars of T-:ron, or other metal, for more effectually strengthening 
and securing the sides of the baling boxes, and in the method of jointing or 
hinging the same at the corners to be used, in contradistinction to the 
angle iron bars, hitherto employed for that purpose. The baling boxes are 
to be embraced around the outer surfaces by a series of metallic T-bars, 
each bar being made of four pieces (for a square box), hinged or jointed 
together at three corners, the fourth corner being secured by one bar, en- 
tering a slot in the other, and being retained there by hooked clams or 
claws, secured, at requisite distances, on a shaft, which is turned or worke i 
by one or more levers, retained in position by catches, by which means the 
fastening or unfastening is effected. 











735. W. Foran, Nottingham, “ Tveating or preparing gutta-percha, leather, 
or other materials for the manufacture of boots and shoes, and for cover- 
ings for floors, &e."”—Dated 23rd March, 1864. 

For the purposes of this invention strips or pieces of cork are combined 
with gutta-percha, leather, or other material, so as to be suitable for the 


manufacture of soles for boots aud shoes, or for other purposes, the cork 


being inserted into or through such materials, for the purpose of producing 
a better and more agreeable wearing surface to the soles of boots and shoes 
made from gutta-percha, leather, or other materials prepared according to 
the invention.—Not proceeded with. 


736. T. H. Heap and H. Smuiru, Stockton-on-Tees, “* Iinprovements in mould- 
ing, and in machiuery employed therein.” —Dated 23rd March, 1864, 

This invention consists in moulding pipes, railway chairs, wheels, and 
other castings, in manner and by the machinery hereafter described. In 
moulding pipes, the box in which the mould is made is fixed to a horizontal 
bed plate mounted on a frame. The pattern is fixed in the centre of the 
horizontal bed plate or axes, which are supported in bearings. A toothed 
wheel is fixed to one of the axes, and is geared into by a pinion moved by 
a crank handle or wheel. The moulding box is then put on the horizontal 
bed plate, and the rammiug performed in the ordinary way When 
rammed the pattern is revolved, or turned half round through the toothed 
wheel and pinion, or other suitable gear, till it comes to the clearance on 
each side of the pattern, which will leave the mould clear, By this means 
the mould is finished before sit is taken off the horizontal bed plate. ‘ihe 
box is then taken off, and the pattern turned back to its place; the other 
part of the box is then proceeded with in the same way as the first. This 
apparaius is fixed on wheels, so that it can be moved along a pipe bank, or 
it can be made a fixture. The apparatus for moulding other castings con- 
sists of a bed plate or table fitted with a sliding frame inside, on which 
the patterns are fixed, and which is made to slide up and down the table 
inside by means of a screw, lever, or otherwise. The table or bed plate is 
fixed on axes, which are supported on uprights. The moulding box is fixe! 
to the bed plate or table, and the ramming is performed in the ordinary 
way. The bed plate or box with the patterns is then turned over on the 
axes, which are fixed on one side of the table or bed plate. On the other 
side of the table or bed plate a balance weixht is fixed, so that their turning 
over may be easily effected. 


739. F. TYERMAN, Gracechurch-street, Loudon, “ Apparatus to be used in 
cae with parts of gas and lamp jittings.”"—Dated 23rd March, 
S64. 

This invention relates to a peculiar a; paratus for increasing the illumi- 
nating power of artificial light, which apparatus consists of a ring of plain 
or perforated metal, talc, or other incombust.ble material, having its edge 
or edges flat, turned, or toothed, and having fixed, if found necessary, on 
the under side, a piece or pieces of asbestos, or other material of the like 
nature. To this ring is attached, by metal straps or other approved means, 
a piece or pieces of plain or perforated metal, talc, or other incombustible 
material, of a flat, conical, round, elliptical, or inverted semispherical form, 
having, by preference, turns or projections on the e.lges or other parts of 
the same, such piece being of smailer diameter than the interior of the 
chimney of the lamp or gas burner. The ring of the apparatus is to be 


applied to the “. of the ordinary chi wneys, glasses, or fittings of gas or 
other artificial lights, while the other portion is suspendea within the 
chimney, or glass, or fitting, and, being of smaller diameter, a clear space 
or opening is left between the outer edges or surface of txe suspended por- 
tion and the inner surface of the chimney, or glass, or fitting, with which 
it may be used. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHE: 
DISTRICTS. 

(From our own Correspondent.) 

Tue Tron Trape AND THE CommerciaL Fattures: Quiet Trad: : 
Reluctance to Order—Tue Great Sreaike or Coiuters: Gradux 
Return to Work : Conflicts between Colliers and Police: Determine 
tion of Magistrates to Stop Intimidation—Tue Coat or orser Di 
rricrs: Jts Cost—Exrra Exvenses oF Ironmasrens—Hanpwar 
Traves: Condition Tolerably Active—Remarks ox tHe Lock ani 
Sare Trabes. 

Tue iron trade is intimately sympathising with the prevailing con 

dition of commercial affairs generally. Extreme caution is bein, 

displayed on every hand, and the London market in particular i 

very dull, From other parts of the home market the demand i, 

quiet but steady. The consumers of great quantities of plates are 

ordering, but not to the extent that has lately been perceptible. 

Good orders for plates and angle bars are said to be ready as soon a- 

more confidence is felt, and money is less tight. There is very 

little foreign trade being done. The season has too far advanced t 

allow of makivg for the markets in the north of Europe. The com- 

pletion of the tariff reductions to France has not yet prodaced any 
appreciable increase in the demand from that country. And the 

Federal States of America are still sending specifications for lots o' 

only very little worth. Prices are firm at first-class establishments ; 

but if the demand does not improve some makers will be acceptin, 

lower rates as soon as the colliers’ strike is at an end; that day i. 

approaching somewhat rapidly. The magistrates of Staffordshire 

and Worcestershire are now taking steps to put down the intimida- 
tion by which the strike has been for a long time maintained. They 
have resolved to prohibit the processions and band-playing at th» 
time when the men are going to and returning from work. Yest« - 
day (Thursday) week in the morning a great body of men were out 
beating their drums and shoutivg so as to be heard half a mile away, 
and some of them carrying hedge stakes across their shoulders 





were stopped, near to Tipton Green, by the police under Major 
| M'Kuight, the acting chief constable, who had previously warned 
| them, and were prohibited from proceeding any further upon the 
| road that led to the pits of the Earl of Dudley. They persisted in 
| going forward, and one of the number rushing out from the res! 
| kicked a superintendent as he protested that he would not be stopped. 
| A collision ensued, during which nineteen colliers were arrested, 
| and two of the number sustained somewhat sharp injuries about the 
head, the men say through the use of the sabre. The nineteen 
were taken before the stipendiary at a special sessions at Bilston on 
the same day, and were remanded on the triple charge of intimida 
tion, assaulting the police in the execution of their duty, and of 
conspiracy. ‘The lord-lieutenant of the county was upon the 
bench during the proceedings, and when they were over, consente: 
to the stipendiary going to Birmingham to require the presence at 
Tipton that night of the two troops of the 12th Lancers, who were 
in barracks in Birmingham, and who, after the first collision between 
the colliers and the police, outside the Bilston Court, had remained 
“saddled up” for three days, lest they should be required, on a short 
notice, to ride into the black couutry. The troops arrived at 
Tipton at about ten at night, and remained under arms all night, 
for it had beep rumoured that the colliers would be out at two in the 
morning, on the same spot, to show the police what they could do. 
By two o'clock the lord-lieutenant and the stipendiary were both 
with the troops, aud Major M’Kuight was on the ground with a 
numerous body of armed pol cemen, disposed in pickets, aud as 
seutries, During the early morning also the chief constable o! 
Worcestershire, and the chief of police at Dudley, rode up, and stating 
that they had a number of the Worcestershire constabulary near 
at hand, offered any assistance that might be required. The 
| night and the morping, however, both passed over with 
remarkable qnietude. Not even the customary companies were 
out in that district; and the magistrates rode home at daylight 
But at about Netherton, avd near to the British lron Compauy's 
pits, parties of men were out, stopping the 150 meu who were at 
work for the last named company, and also chasing some of the 
men who were going to Mr. Hingley’s pits at the former place. On 
Friday morning the military made a demoustration in those neigh- 
bourhoods ; aud they did the same on Monday, headed by Lord 
Lichfield, the lord-lieutenant. The Worcestershire magistrates, 
too, have issued notices prohibiting the processions for intimidation. 
All this vigorous action is now permitting the men who are willing 
to work to do so without mo'estation. The result is that at the pit» 
of Mr. Swindell, Mr. W. O. Foster, and others about Netherton 
and Brierley Hill, where little or no coal has been “ gotten” for 
sixteen weeks, a large amount of work was on Wednesday being 
done on masters’ terms, A stand will be made for some weeks at and 
about Westbromwich and Oldbury, but around Dudley all will soon 
| bein. Those who are determined to remain out will be encouraged 
| by the liberality of the Wigan colliers, who have just sent £50, aud 
have led the men to suppose that from a weekly levy of 3d. a head 
in Wigan, they may in Staffordshire expect £100 a week. 

A resolution has been passed by the committee to receive any 
applications from ssasters, who, to supply the domestic market, ar: 
| willing to give the rise; and they hold out the expectation that 
| such applications will be complied with! Of course no ironmaster 

will send any such application. 

The determination of the masters not to be beaten is shown in the 
fact that where they have to carry on their works with coal brought 
from a distance they have to pay 4s. 6d. to 5s. per ton more than for 
the coal of this disirict. This is brought about not so much by the 
difference in the price per ton as in the difference in the weight at 
which the coal of both districts is respectively sold. Here the coal 
is sold into brats (long weight), and boats that are gauged to hold 
twenty-two tons not unfrequeutly hold twenty-four to twenty- 
nine tons, yet the buyer only pays for twenty-two tons, Nor is the 
butty or the colliery proprietor paid for more, and notwithstanding 
the flagrant injustice of the plan, no stand has yet been made againsi 
it by the colliery proprietors as a class. But all the coal brought 
here by railway is bought short weight, which, as compared to lung 
weight, is as 18} cwt. to 22 cwt. correct weight, bat is compared 
with the cusstom of this district as 18} cwt. to 24 cwt. and 
26 cwt. Between the prices per ton of coal of the South Stafford 
shire and other districts respectively, the difference is not very 
great, as will be seen from the prices at which the coal from 
other districts is being sold in Staffordshire, delivered at the railway 
stations, at the present time. ‘They are: For Lancashire coal, 
10s, 9d. to 11s. 6d.; South Wales, 11s. to 12. 6d,; North Wales, 
103. 6d. to 12s. 6d.; North Staffordshire, 11s. to lis. 6d.; Derby- 
shire. 10s, 6d. to 12s. 6d.; South Staffordshire coal being, equally 
for forge purposes, 93 to 11s. “at pits,” which is looked upon as 
synonymous with “ the stations,” for the buyers’ boats have to fetch 
the coal from either place. The difference in price results from 
the difference in the weight per nominal ton at which the coal is 
bought. I'he great extra cost of making iron in South Staffordshire, 
which results from using the coal of other districts, will be 
seen more clearly when we state that, at the lowes: com- 
putations, two and a half tons of coal are required to 
make one ton of pig iron into finished iron, and another 
two and a half tons to convert that pig iron into finished 
iron. Putting down the decrease in the price of forrign as vom- 
pared with Staffordshire coal at 4s, it is, therefore, evideut that, to 
make a ton of fivished iron from the ore in South Staffordshire with 
other than the coal of South Staffordshire, the extra cost in fuel 
alone would amount to £1 aton. And dividing the cost between 








the pig maker and the producer of the finished article, we see tha: 





; 
; 
; 
; 
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every ton that either makes would cost him 10s. more than it would 
if the men were not on strike. Happily, however, for many of 
them they are getting some little coal from their own districts, 
and so are reducing the serious difference which otherwise would 
exist. 

The general hardware trades in this district are moderately 
active. In Birmingham most of the various manufacturers are 
keeping their works on at full time. The fancy trades, however, 
in that town continue in a depressed condition. In Wolverhampton 
the tin-plate workers and the japanners are busy, and the brass 
and ironfounders are moderately active. The best lockmakers 
experience a steady demand, chiefly on account of the home trade. 
Relative to the trade in cheap locks we have to report 
that the demand was never known to be better in trunk 
locks than it is now. Certain well-known makers in 
the Wednesfield and the Willenhall districts have orders for that 
description in hand that would occupy them three months to execute. 
The specifications are all for small quantities, but they are numerous, 
and come from almost every part of the United Kingdom. They 
show that stocks are very low throughout the country, and would 
seem to lead to the inference that they were allowed to become so in 
anticipation of the drop in the price of iron, which took place three 
mouths ago, when finished iron was declared down £Llaton. The 
same feature is not observable in the cheap padlock trade, which 
depends for orders almost exclusively upon the various foreign 
markets, and in particular India. While there is an almost unex- 
ampled demand for expensive locks for the Indian market, chiefly 
on Government account, the general demand for the low-priced 
locks which are used by the natives has recently fallen off a little. 
We speak now of those small pads which are produced in Walsall 
at the extraordinarily low price of 7}d. per dozen, Yet for these 
the demand is such as to keep in full work not only the makers in 
Walsall, but also those at Wednesfield, where the makers are getting 
81d. per dozen. The larger number of this description of locks that 
are being sent away go to traders on the shores of the Mediterra- 
nean, and many of them eventually find their way to China, 
which is being rapidly opened to the cheap wares of this district. 
The activity in these descriptions occasions but little to be done 
just now in the inch-and-three quarter pads—a description of lock 
at which the factors are always prepared to give out orders, because 
of the constant demand for them, and because, also, of the price 
which has long prevailed being insufficient to afford the makers a 
working profit. The inch-and-three-quarter pad is to the locksmith 
what the article of sugar used to be to the grocer, In first-class 
locks the demand is also excellent. The best makers both in 
Wolverhampton and Willenhall are quite busy. In the former 
town Messrs. Chubb and Son have 119 men regularly employed 
full hours, making locks of ali sizes, and 25 keymakers. The 
extension of Messrs, Chubb’s business has recently been remarkably 
rapid, Some extra shopping was put up for them in Wolver- 








hampton, adjoining their old shop, the whole accommodation of 
which additional shopping they expected to require in some three 
or six years. Tut additional men have been put on from 
week to week till, as we write, there is now room | 
for only four more hands, the whole accommodation having 
really been required in as many months as it was expected would | 





require years to develop. A somewhat similar remark applies to the 
safe department of the same firm. For some days past this district 
has been placarded with announcements that Messrs, Chubo were in 
want of safe makers. This arose out of the great demand which 
Messrs. Chubb are now experiencing at their London works for iron 
safes. They have 155 men at work there, and more hands are 
being sent up in reference to the application already referred to. 
From other parts of this district the reports we receive are to the 
effect that there is a steady demand for the different productions of 
the manufacturers, but it is the prevailing opinion that until the 
= in the money market has passed a very extensive trade cannot 
be done, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Livervoo.: Mersey Docks and Harbour Board—Loxpox axp 
Nortu- Western Ramwway: Subseription to the Leneashire 


Ramway Scneme iw rice Norra; London and North- Western v. 

North-Eastern—Tit Norraern Districr: The Tyne Piers 

Arbitration: The Cleveland Iron Trade—Svate ov TRADE AT 

SuerrvieLp—Cuear Ramways: The Lnportant Movement in 

Yorkshire—Tne Purric Works Loan Acr, 1864—Scorrisu 

Marrers: Clyde Shipbuilding: Glasgow Watarworks, § c.--llvGn 

Sream Borers. 
We commence with Liverpool. At the last sitting of the Mersey 
Docks and Harbour Board, the works committee recommended the 
board to accept the tender of Sir Wm. Armstrong and Co., for the 
supply of hydraulic and other machinery for the northern en'rances 
tothe Great Float, at a cost of £39,889 L4s. 9d.; and also for the 
Morpeth Lock, at a cost of £1,379. ‘This proposal was contirmed. 
In connection with the proceedings of the marine committee, Mr. | 
Laird asked for a report respecting the shipment of gunpowder in | 
the river, They were not sate now, and he thought the result of the | 
explosion of the Lotty Sleigh and at Erith ought to show the lives | 
and property of half a million of people were of much more import- 
ance than the convenience of a few merchants. Mr. Kendall said | 
that the matter had been gone into again, and h» hoped that before 
long the board would be put in possession of a report on the subject | 
from the marine committee or the joint committees. Upon the 
report of the docks and quays committee there was some discussion 
about the running off of water to a height of only 15ft. in the Great 
Float, thereby grounding vessels of great draught. The matter was 
postponed for a report, 

On Saturday a special general mecting of the London and North- 
Western Railway Company was held at the Euston station, Mr. 
Moon in the chair. The chairman explained that by the provisions 
of the Lancashire Union Railways Act of last session, the London 
and North-Western was empowered, should the proprietors think 
lit, to subseribe to that undertaking to the extent of £10,000. The 
present meeting was called to authorise such a subscription. The 
proposal was unanimously adopted. 

We pass now to a curious matter. At the last Preston quarter | 
sessions an appeal against the rating of Blackpool Pier was heard. | 
The question in dispute was whether the foreshore on which that 
Fart of the pier that is below high-water mark is erected was within 
the parish of Layton-with-Warbreck. According to law, the parish 
authorities were bound to show to the court that it was within the 














do this, then the land was to be considered the property of the 
Crown, and that portion of the pier below high-water mark would 
not be rateable. The authorities failed to show that it was within 
the parish, and the consequence was that the only pert remaining 
rateable was that above the high-water mark. ‘The appeal was 
eventually adjourned, Last week the case came on for hearing at the 
Preston sessions. Mr, Addison, who appeared for the Pier Company, 
suid he had to move that the sum of £600, the amount at which the 
company were rated, should be reduced to £75. He believed this 
was consented to by the parish authorities. Mr. Pope, who 
represented the parish authorities, said he was instructed to con- 
sent to the reduction, which the court accordingly ordered to be 
made. 

The London and North-Western Railway Company is about, it 
appears, to make an attempt — which we can but regard as 
regretable—to invade the territory of its great neighbour, the 
North-Eastern, Thus, surveying staffs are busily engaged and 
plans are preparing for a line of railway to commence at Leeds, in 
connexion with the London and North-Western, and pass, via 
Wetherby, Easingwold, and Helmsley, up Belsdale to Stockton-on- 
the-Tees. The country is one, although in the north-eastern 
district, quite unserved by railways. The line is to cross the Church 
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Fenton and Harrowgate, the York and Knaresborough, the Great 
Norih of England, the Malton and Thirsk, and the Stokesley Rail- 
ways, and by a tunnel through Ingleby Bank to join the West 
Hartlepool Railway, thus gaining access to the great iron, coal, and 
shipping interests of the North. At Helmsley it is intended to form 
a branch, by way of Kirby Moorside, and Pickering (crossing the 
Malton and Whitby line), to Scarborough. The total length of this 
railway project is about 100 miles, and in some parts the country 
proposed to be traversed will be found rather difficult. The estimate 
is stated to be £1,500,000, or £15,000 a mile. This line will form a 
route for the southern lines to Scarborough, totally independent of the 
North-Eastern system. The possession of the great ironstone field 
and the coast traffic is, however, a vital matter to the North-Eastern 
Company, which, it appears, proposes to meet the invaders by a 
circular Jine commencing at Malton and traversing Ryedale by 
what is known as the Saltonridge, to Helmsley, Kirby, and Picker- 
ing, a line of some 30 miles, over an almost flat country, serving all 
the iron valleys, and estimated to cost not more than £8,000 per mile. 

From the north-eastern district we learn that the arbitration 
between Mr. Lawton and the River Tyne Commissioners, which was 
resumed last week, was brought to a close late on Saturday evening, 
after having lasted six days. All the sums claimed by the con- 
tractor have been settled but two. The total amount of Mr. 
Lawton’s contract was £166,000. He claimed for “extras” in 
definite sums £105,000. In addition to this, there was another 
contingent claim of ten per cent., the fuil amount of which was not 
named, but which might be roughly estimated at about £15,000, 
making in round numbers the amount claimed about £120,000. By 
private arrangement between the engineers of the two parties, the 
Commissioners have agreed to pay some £21,600, and Mr. Lawton 
has abandoned the ten per cent. referred to and claims amounting 
to upwards of £80,000. The two sums in dispute now amount to 
about £22,000. It will be for the arbitrators to say how much of 
this sum the contractor is entitled to. There never was any doubt 
as to the fairness of Mr. Lawton’s claim for a certain sum for 
“extras.” Indeed, the amount has been freely named at from 
£20,000 to £25,000. A compromise for some such sum as this it is 
understood might have been made without litigation, but Mr. 
Lawton considered himself entitled to so much more that the Com- 
missioners had no alternative but to assume the defensive and resist 
the entire claim. It has been a costly business. Mr. Bidder was 
again arbitrator for Mr. Lawton; Mr. Leslie, of Edinburgh, for the 
Tyne Commissioners; and Sir John Rennie was umpire. ‘The iron trade 
of the north-eastern district is stated to be falling off, more especially 
as regards pigiron. Few sales have, been recently made, and in 
several places the owners are only increasing theirstock. At some of 
the rolling mills the men are in full employment, at others there is 
little doing. ‘The trade for iron rails continues good, especially at 
Witton Park, and at all the works the supply of hands is equal to 
the demand. This is owing to the excitement in Staffordshire, which 
is driving men with families into the north. ‘The ten blast furnaces 
at Witton Park, Bolckow and Vaughan, Ferry Hill, 3, J. Morrison, 
Tow Law, 5, Weardale Iron Company, Stanhope, 1, same firm, 
Darlington, 2, South Durham Company, are in full play. 

With regard to the position of trade affairs at Shetlield, it is stated 
that orders are now coming to hand from the home markets rather 
more freely than for some weeks past, though the provincial markets 
are duller than usual at this season. There is no new feature in the 
distant markets, and business is on the whole rather quiet. The 
armour-plate makers are at work again, but they are far from busy, 
and scarcely so much activity prevails in the ordnance branch. 
Extensions of works are still being made, in the expectation that 
the lull is temporary. Some of the steel manufacturers are exceed- 
ingly busy with orders from the home market for plates, &c., for 
shipbuilding and for steel for general purposes. ‘There is also a con- 
siderable demand for Bessemer steel for castings, rails, &c., and 
activity prevails in the manufacture of railway wagon springs, 
buffers, and wheels. Some houses in the steel trade, however, are 
indifferently employed, and that important branch is not generally 
brisk. The lighter branches of trade are, with a few exceptions, 
still less active. Generally, however, the cutlery trade is quiet. 
The file, saw, silver plating, and edge-tool branches are generally 
quiet, with exceptional activity in some departments however, and a 
slight tendency to improvement generally. 

An Act was passed last session to facilitate the construction of rail- 
ways in country districts. ‘The expense of a special Act of Parlia- 
ment has often been felt an insuperable difficulty, and the Board of 
Trade is now empowered to grant a certiticate which will have the 
force of an Act of Parliament. Application will be made to the Board 
of Trade at once, with the general support of the district, for 
authority to make a railway from Lowthorpe Station, on the Bur- 
lington branch of the North-Eastern Railway, to Wold Newton, a 
distance of ten or eleven miles, passing Harpham, Kilham, Rudston, 
and North Burton, and affording an outlet by railway to the wold 
country, includimg the villages of Helperthorpe, Weaverthorpe, But- 
terwick, Boythorpe, Foxholes, and Thwivg. This line will be a 
great boon, and has long been desired. ‘The works will be very 
hight, and as the land will be either given or sold at its agricultural 
value, and only a single line of rails is necessary, the railway can be 
completed at a very small cost. Arrangements have been made for 
its construction when £30,000, which is half the estimated cost, has 
been subscribed. 

The following notice has been issued to all the places which have 
borrowed loans under the provisions of the Public Works Act, 
1863-64 :—* During the present increase of distress, local authorities 
and their surveyors are urgently recommended to proceed with their 
works in such a manner as will afford employment for the largest 
number of the indigent factory operatives, and, if necessary, to defer 
for the present those works which are not most productive of wages 
for such Isbour.—Public Works Office, St. Peter’s-square, Man- 
chester.” 

With regard to Scottish topics, we may note several movements in 
connection with Clyde shipbuilding. Messrs. A. and J. Inglia, 
Point House, have launched a screw steamer, for the Sligo Steam 
Navigation Company, named the Liverpool. Her dimensions are— 
length, 200ft.; breadth, 26ft.; depth, 14ft.; tonnage, 655 tons. 
She has a full poop for forty first-class passengers, and topgallant 
forecastle for crew, the main and ‘tween decks being fitted up 
for cattle. Her machinery will consist of a pair of four piston 
rod geared engines, 140-horse power nominal, made by the 
same firm. She is expected to be ready to ply on her station 
betwixt Sligo and Liverpool in course of three weeks. Messrs. 
Charles Connell have launched from their last’ shipduilding 
yard at Overnewton, a wooden-planked and iron-framed sailing 
vessel, of 700 tons register, named the Douglas Castle, built for the 
Glasgow and Asiatic Shipping Company, and intended for the East 
India trade. The following are her dimensions:—Length of keel 
and forerake, 175ft.; breadth of beam, 30ft.; and depth of hold, 
sit. Sin. This ship is the third that the Messrs. Connell have built 
for the same company. There were a good number of ladies and 
gentlemen present to witness the launcu. Subsequently, the com- 
pany who had been invited met in one of the rooms of the yard, 
where a sumptuous dejeuner was partaken of. Here there were suc- 
cessively proposed a nuinber of toasts, including ‘Success to the 
Douglas Castle,” coupled with the name ot Mr. Skinner, who suit- 
ably replied. Messrs, Caird and Co. launched, on Saturday, a paddle- 
steamer for the Wemyss Bay Steamboat Company. She is of the 
the following dimensions :—Length, 220ft.; beam, 20ft.; depth of 
hold, 8ft., and is to be fitted with oscillating engines; cylinder 44in. 
diameter ; stroke of piston, 45in. She was named the Kyles. A screw 
steamer has been launched trom the yard of Messrs. M‘Nab and Co., 
which was named the Newton. The Newton is 1,2u0 tons, and is in- 
tended for the West India and Pacitic trate. She belongsto Mr. Alfred 
Holt, Liverpool. She was launched with herenginesonvoard. Thenew 
tug steamer Flying Meteor was down the river on Friday on her trial 
trip, and attained a speed of 14 miles per hour. She ran the lights 
in 70 minutes. The Flying Meteor will prove a valuable addition to 
the already powerful fleet of steamers belonging to the Clyde Shipping 
Company. The annexed report has been made by Mr. Gale, C.E., 
as to the state of the Glasgow Corporation Waterworks. “ The 











quantity of water in store in Loch Katrine, Loch Vennachar, an 
Drunkie, on the 8th inst., was equal in 115 days’ supply to the city 
inclusive of the compensation water for the river Teith; and the 
Mugdock reservoir contained 22 days’ supply for the river in addi- 
tion. Although the summer has been an unusually dry one in some 
districts, it has not been so at Loch Katrine. The quantity of rain 
registered by the gauge in Glengyle during the last three months 
was 22in., and both Loch Vennachar and Loch Katrine were full 
about the end of September. At the Gorbals works the reservoirs 
still contain 80 days’ water, inclusive of the compensation water 
given out from these works. The quantity of water sent into the city 
during the last quarter of a year averaged 20,300,000 gallons a 
day from the Loch Katrine works, and 3,500,000 gallons a day 
from the Gorbals Works, in all 23,800,000 gallons a day: 
being an increase of 500,000 gallons a day on the average of 
the preceding three months, ané an increase of 2,200,000 gallons a 
day on the corresponding three months of 1863. The fencing and 
other work agreed to be done on the north shore of Loch Katrine 
will be completed in about a fortnight, when the temporary huts 
occupied by the workmen will be removed, and the men entirely with- 
drawn in the meantime from this district. All the works at the 
lochs are standing well, and need no remark. ‘The greater part of 
the work connected with the raising of the cast iron troughs will be 
completed this month. The water was shut off from the aqueduct 
for seven days during September, to point and make other repairs at 
the masonry bridges, and to paint portions of the east and malleable 
ironwork. The mason work of the watchman’s house and store at 
Culegarton—the last of the houses required along the line of aque- 
duct—will be commenced immediately. At the Gorbals works the 
deepening and widening of the flood water course past the Belgray 
Reservoir will, 1 expect, be completed this month. The alterations 
on the part past Ryat Linn Reservoir may be delayed till next spring. 
The extension of the distributing mains in Great Eastern-road, Low 
Garngad-road, and Springburn-road, has improved the supply of 
water to those districts. All the other works not referred to are in 
good order.” It appears that a proposed Greenock and Ayrshire Rail- 
way, for which Parliamentary powers are to be sought, has met with 
so much favour that it is to be constructed with a double way. 

The Renfrewshire Grardian states “ that on several occasions they 
have had to notice the frequent passage of numerous monster boilers 
up the valley of the Levern; and on Thursday morning, at a some- 
what early hour, another, and one of the very largest that ever yet 
appeared, was drawn up hill to the South Arthurlie Printworks— 
being the first of two huge boilers which that company are having 
put up, to keep pace with their large and increasing trade in machine 
calico-printing. These boilers came from Mr. William Wilson's 
extensive ;boiler works, Lilybank, who seems to be fast acquiring 
almost a monopoly in the manufacture of these huge boilers. Not 
only here do we observe Mr, Wilson to lay down numbers of these, 
but at Blackhall, Paisley, the other week, we observed another 
immense boiler being taken in at the new harness weaving factory of 
Messrs. D. Speirs and Co., aud which, we learned, was completed at 
the Lilybank Works.” 


THE METAL MARKET. 

Rats in good demand, at £7 per ton. 

Corrrr.—Depressed. There are sellers considerably under the trade 
quotations, 

Tix.—Banea is quoted £95. and fine Straits £04 per ton. There is every 
appearance of the article going much lower. A heavy stock, and ijarge ship- 
ments afloat. : 

Tin PLAT ES.—In demand, at 22s. 6d. Coke, and 27s. Chareoal, per box. 

L¥AD.—Mauintains its position, influenced chiefly by the demand for the 
American War: soft English, £20 5s. ; Spanish, £19 10s. per ton, 

SpeiTer.—Has receded to £20 per ton, 

54g, Old Bros treet, London, £.C. 
Oct. 27th, 1864. 
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SCOTCH PIG IRON MARKET REPORY?. 
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MANUFACTURED IRON. 
Bars,Govan .. «. ee £810 0 less 4 per cent. 
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Glasgow, 2:th October, 1864. 
Our Scotch pig iron market is still depressed, with occasional fits of im- 
provement when parties come forward more eagerly to buy. The business 
doing is limited, and is likely to be very curtailed forsome time. Exports 
last week were 9,808 tons, against 15,772 tons in the same week of last 
year. 
SuAW AND THOMPSON. 


PRICES CURRENT OF TIMBER. 
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Tue Gas-Merter Comrany, to which Mr. T. J. Barlow in engineer, 
at their meeting on Wednesday declared a dividend at the rate of 
six per cent. per annum, and a bonus for the the half year of three 
per cent., being altogether st ihe rato of twelve per cent. per 
annum. 

Brown Bronze Dir vor Coattnc Har Hooks, &c. — A brown 
bronze dip for coating hat and coat hooks is thus described in « 
recently-issued handbook ; we have never tried it, and kuow nothing 
of its value:—Iron scales, 1 pound; arsenic, 1 ounce; muriatic 
acid, 1 pound; zinc, solid, 10 ounces; the zinc should be kept iu 
only when the bath is used. The castings must be perfectly cleau 
from sand and grease.—Scientific American. 

German Rarways.—Between the years 1849 and 1859 there was 
a collective total of 423,000,000 passengers forwarded on the German 
railways. Of this number only twenty-one persons were killed and 
176 injured, without any fault of their own; while the number of 
those whose own carelessness or rashness was the cause oi their 
misfortunes was twenty-nine persons killed and eighty-five injured. 
Thus tho deaths from all causes were fifty persons in 423,000,000, S59 
that there was only one person killed out of every 8,500,000. Jf 
this result be compared with corresponding facts in connection 
with British or American railways it will be found that a man 
ruos twenty times greater risk of losing his life when be travels 
by rail in England or the United States than he does on German 
railways. 
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THE ROYAL COMMISSION ON THE METALLIC 
MINES OF GREAT BRITAIN. 
Ir is pretty generally known that several important 
Acts have been passed during the present reign for regu- 
lating the working of collieries and of the ironstone mines 
of the coal measures. In 1841 was passed the first Act, 
intended to prohibit the employment of women and girls 
in mines and collieries, to regulate the employment of boys, 
and to make other provisions relating to persons working 
therein. About thirteen ycars afterwards this first Act 
was amended, and in 1860 both the Acts bearing upon 
collieries were again amended, and incorporated into one 
Act, the provisions of which were then applied to the 
ironstone mines of the coal measures. After the occurrence 
of the dreadful Hartley calamity, another Act was:carried 
through the Legislature, in order to provide for two means 
of egress from collieries. Almost each successive measure 
composing the British legislation bearing on mining opera- 
tions may be said to have been due to startling and whole- 
sale calamities, such as that at the Hartley colliery, or to 
such explosions as that at Lundhill a few years ago. But in 
truth, as we lately had occasion to observe, a much greater 
mortality occurs through such comparatively obscure and 
silent, but ever-acting, causes as falls of the roof in col- 
lieries. In the same way it has been long noticed that, 
although the miners of Cornwall are not subject to the 
awful dangers of fire-damp, nor even to such a great 
extent as in collieries to falls of the roof, yet nevertheless 
the mortality amongst the Cornish miners is very great. 
Notwithstanding that wholesale disasters, striking down 
hundreds at a time, occur in collieries—while their terrific 
character has long ago attracted the attention of the Legis- 
lature in this direction—and notwithstanding that nearly a 
regiment of men is annually killed in British collieries, yet, 
nevertheless, the more insidious and continuous action of 
other causes has long made the average life of the miner 
yet shorter than that of the collier. it naturally appears 
an anomaly that legislation, if at all beneficial, should only 
regulate the working of collieries and of the ironstone 
mines of the coal measures, while it ignored the copper, 
tin, lead, zine, bismuth, antimony, and other mines of 
Cornwall and Devonshire, the lead mines of Yorkshire, the 
northern counties, and of Derbyshire ; the mines of Wa!es 
and Shropshire; the rock-salt mines of Cheshire; and lastly, 
the ironstone mines of the Cleveland district, which are not 
upon the coal measures. Some time ago a royal-commis- 
sion was appointed in order “to inquire into the condition 
of all mines in Great Britain, to which the provision of the 
Act, 23 and 24 Victoria, cap. 151” (the last amended Act 
bearing on collieries and the ironstone mines of the coal 
measures), do not apply. ‘This commission, consisting of 
Lord Kinnaird, and Messrs. P. M. Grey Egerton, Nicholas 
Kendal, F. Leveson Gower, John St. Aubyn, R, Davey, 
E. Headlam Greenhow, and P. H. Holland, have just issued 
their report now before us, and which will probably form 
the basis of a measure to be carried next session. ‘The com- 
mission directed examinations of some of the underground 
workings ; samples of air from various mines were collected 
and analysed, and two medical men were employed to 
examine a great number of miners in different states of 
health. Amongst the other subjects examined were, “ the 
mode of working the mines, the wages of the miners, the 
character and sufficiency of their food, their social habits, 
the state of their cottages, the mine clubs and doctors, the 
early employment of children, and the working of the mines 
by joint-stock companies.” In our brief examination of 
this important and interesting report we shall naturally 
confine ourselves mainly to its engineering points. 
Cornwall—the classical land of mining, the scene of 


mining operations in pre-historic times—was the first | 


mining district examined by the commissioners. As is re- 
marked, “the continuous working for so long a period 
has greatly complicated the operations necessary at the 
present time for extracting the ores,” from the resulting 
great depth of the workings, with the great extent of under- 
ground galleries. It appears certain that the health of the 
Cornish miners, as a class, is very bad. These men begin to 
show, at a very early period in life, the signs of a weakened 
constitution, and it is a common remark in Cornwall that 
“aman of fifty is old for a miner.” There appears to be a 
particular form of lung disease existing in Cornwall among 
the miners called the “ miners’ disease.” ‘The medical exa- 
miners appointed by the commission ascribe the low state 
of health of the Cornish miners to several causes—-“ to the 
early age at which miners commence working under- 








| 





ground, to the severity of the labour which they undergo | 


(especially in deep mines, where ladders are the only means 
of access), to working in a heated atmosphere, or in places 
which are per ie or wet from imperfect drainage ; but 
more particularly to the impurity of the air which the men 
have to breathe when underground.” All these causes of 
disease are greatly intensified by the early age—from ten 
to thirteen and fourteen—at which the miners begin work. 
The circumstances of the mining districts of Devonshire are 
much the same as those of Cornwall, producing similar 
effects on the health of the miners. According to 
the evidence of the chief of the statistical depart- 
ment of the general register office, the average annual 
number of deaths from all causes per 1,000 Cornish metal 
miners beyond middle age is nearly double that of the same 
number of northern coal miners; and the average annual 
number of deaths per 1,000 miners at ages from fifty-five to 
sixty-five, is more than three times the death rate of 1,000 
males exclusive of miners. Of most injurious effects on 
the health of the metal miners is the very common means 
in Cornwall of ascent and descent, by means of ladders, 
often to and from the depth of 3,200ft. and 1,600ft. from 
the surface ; and in some of these mines actually as much as 
three hours are most laboriously spent by the miner in 
coming to and from his work. Nor is this all, for after this 
severe exertion and consequent state of heat, the men in 
coming out of the shaft are suddenly exposed to the wet 
and sharp blasts of the Cornish hills. The commissioners 


very proner!y remark on the Cornish man-engine, that, al- 








as safe. For our own part—and we can speak from experi- 
ence—we should, as regards safety alone, personally prefer 
to ascend and descend by means of ladders; and we have 
always thought the Cornish man-engine to be a much over- 
rated contrivance. The cage used in collieries is, proba- 
bly, upon the whole, much safer than the man-engine. 
“Safety ” cages are not, perhaps, very safe, and the lives of 
those in the cage literally depend upon the wire rope; but 
an occasional crash probably causes less destruction of life 
than the continuous injury of such fearful exertion, attended 
also with great danger, as that involved in ascending and de- 
scending almost vertical ladders for two or three hours a day. 
The greater mass and weight of coal, as compared with ore, 
has, however, necessarily led to the use of engine power 
in collieries; and in the same way the necessity for getting 
rid of the fire-damp has caused greater attention to be paid 











to the ventilation of collieries than of metal mines, with a | 


resulting benefit to the health of the collier as compared 
with the metalliferous miner. Dr, Angus Smith, by the 
direction of the royal commissioners, analysed no less than 
328 samples of air from different mines in England and 
Wales, and Dr. Bernays carried out the same process with 
forty-two samples. Only 17, or 11°97 per cent., of the 142 
samples of air from the mines of Cornwall and Devon were 
found to contain the normal proportion of oxygen, 38, or 
26°76 per cent., were impure, and no less than 87, or 61°20, 
per cent. were extremely bad, and quite unfit to support 
life. Nor is the composition of the air itself the ouly 
source of lung disease to the miners. The dust in dry 
mines, proceeding from boring or the use of the pick, the 
smoke of the gunpowder used in blasting the rock, the reek 








of the inferior candles used, the natural presence of carbonic | 


oxide gas, the secretions thrown off from the bodies of men | 


working hard in a warm atmosphere, are ail causes render- 
ing the air of these scarcely ventilated mines a great source 
of injury to the health of the miner, ‘Then come the bodily 
injuries to the men caused by what are termed accidents. 
Life is occasionally lost by sudden influxes of water, but in- 
juries are more continuously sustained from accidents 
through “blasting, by falling from ladders, or from one level 
to another; by falls of the rock, and bursting of boilers.” The 
agents generally attribute these accidents to the reckless- 
ness of the men themselves ; but the commissioners think 
that the men are not always so culpable as the agents are 
apt to represent them to be, “and they become victims to 
many accidents which care and forethought might easily 
prevent.” Iron implements are too frequently used in tamp- 
ing in the powder in blasting, and it is recommended that 
these instruments should be more generally made of bronze. 
Fall from the ladders frequently occur, especially when the 
miners are taking up their tools for repair at the smith’s 
shop. Falls from one level to another also frequently 
happen, from neglect of the agents in covering up the 
whinzies for ventilation, or the shoots for throwing down the 
stuff. Boiler explosions are stated to be of frequent occur- 
rence, as imperfect boilers are often bought on starting a 
mine; and “it is the exception where the boilers are periodi- 
cally and thoroughly cleaned and examined.” Deaths 
through falls down unfenced shatts also frequently take place, 


and no less than seven fatal accidents, causing the loss of 


sixteen lives, occurred from this kind of neglect in the 
mines in Cornwall from the 1st of March tothe 7th of May, 
1863. A number of excellent observations is made by the 
commissioners on “ changing houses” (or buildings for the 
use of the men in changing their clothes on coming out of 
the mine), on the wages of the miners, the candles used, 
their food and dwellings, and the employment of women 
and children. 

Most of what was noticed by the commissioners in Corn- 
wall is applicable to the mines of Devonshire, and they 





have attained their full vigour, and that they consume 
better and more nutritious food. 

The royal commissioners base a series of resolutions in 
their report. The proved great excess of sickness and 
mortality amongst metalliferous miners, attributable to 
defective ventilation, should be diminished by the use of 
contrivances for providing the mines with purer air. The 
other causes, such as exposure, over-fatigue in climbing 
the ladders, &c., should be obviated by the use of changing- 
houses built by the employers @ plan and estimate for one 
of these buildings is given by Lord Kinnaird), and by the 
adoption of mechanical means for raising and iowering 
the men. They state that the use of the man-engine has 
greatly improved the health of the miners where it is used, 
and the commissioners recommend the adoption of cages 
such as those generally used in collieries. There cannot be 
the slightest doubt that the exhaustion of the men in climb- 
ing up and down is as prejudicial to the pockets of the 
employers as it isto the health of the men, An enlightened 
employer will always find it to his interest to study the 
health and comfort of his operatives. It is probable that 
a limit of depth could be determined upon, beyond which 
mechanical power should be used instead of ladders. Acci- 
dents in the use of ladders and stemples should be pre- 
vented by the general adoption of sollars at moderate 
distances in all footways. A recommendation, in which we 
fully coincide with the commissioners, is “ that the boilers 
and other machinery should be periodically examined by 
the mine engineer, and that a monthly report should be 
given in to the captain or agent, to be produced by him 
should occasion require.” We think it certain that but a 
portion of the amount of loss of life and destruction of pro- 
perty through boiler explosions is known to the general 
public, and that but little transpires of explosions happen- 
ing in out-of-the-way districts, such as those of Cornwall 
and Devon. 

This report is undoubtedly very important, and it is 
clear that the members of the commission have striven to 
carry out the purpose for which they were appointed as 
efficiently as possible. At the same time we think that 
the commission ought to have taken evidence on the laws 
bearing on mining in foreign countries, and more especially 
in Belgium, where the art of mining with economy of both 
life and material is carried to, in some respects, a much 
greater perfection than with ourselves. It greatly increases 
the breadth of view, on any question of this kind, to 
examine the working of similar enactments in foreign 
countries. Whatever may be said of the effect of the 
enactments bearing upon mining in France and Ger- 
many, it is impossible to accuse the Belgian mining 
laws of any injurious influence. As is always the case 
with Parliamentary committees, and as is often the 
case with royal commissions, a great want of practical engi- 
neering ability has also been shown in drawing up this re- 
port. ‘lo cite one or twoinstances :—The 7th recommenda- 
tion for the prevention of accidents proposes “that all 
boilers should be provided with two safety valves, and a water 
gauge or asteam whistle. A steam whistle (self-acting, we 
suppose) thus appears to be held as conducive to safety asa 
water gauge, and our supposition is strengthened by finding 
that one of the numerous unfortunate “ patent” self-acting 
steam whistles is figured to a large scale in the report—no 
doubt to the great satisfaction of the patentee. A man the 
least acquainted with a boiler knows that the most useful 
and necessary apparatus in all the fittings is the water 
gauge; while it is equally certain that nothing is more 
likely to get out of order than a steam whistle con- 
nected with a float. With the same kindness, one 
of the thousand and one extant “patent” cages. and 


| “ disconnecting hooks for the prevention of over winding,” 


then proceed to the lead mines of Yorkshire and the | 


northern counties. ‘The state of health of these miners was 
found much better, and this is considered to be due to “ the 
comparatively short periods in each week during which 
the men work in the mines, the ready access to the mines 
without having to climb the ladders to any extent, the 
natural temperature of the workings, and the length of time 
during which they are left free.” 


is also given. We do not know that a single one of these 
patent cages has given good results in this country, al- 


| though we believe that in Belgium, again, one or two forms 


The dust, however, of | 


these lead mines is considered by the miners themselves, | 
and by the medical man appointed by the commission, to be | 


more injurious than the “stour” of the Cornish mines. The 
death-rate amongst the miners in this district is also much 


higher (though less than in Cornwall) than that of the | 


non-mining population. If the rate of mortality amongst 
ordinary working men be taken as equal to 100, then the 
rate among the miners between the ages of 15 and 26 years, 
would be 126; between 25 and 35 years, 135; between 35 
and 45 years, 174; between 45 and 55 years, 205 ; between 
55 and 65 years, 267; and between 65 and 75 years, 193; 
and this increase of the deaths is due to the employment 
favouring the development of pulmonary diseases, caused 
by the unwholesome air in the workings, ‘The number of 
accidents is rather less than in Cornwall, as the limestone 
rock is not so liable to give out sparks in blasting, and 
water power is chiefly employed in these districts. On 
the other hand, falls of the rock occur oftener, and the 
same negligence as in Cornwall leads to many deaths, 
through falling from one level to another, and through 
abandoned shafts. The conditions of food and shelter are 
more favourable than in Cornwall. The rate of mortality 
amongst the workers in the mctalliferous mines of Wales 
and Shropshire is also much higher than that of the other 
sections of the working population. 
with regard to deaths from falling down shafts, &c., are as 
applicable to the mines of North and South Wales as to 
those of Cornwall. On the other hand, so many deaths are 
not caused, as in Cornwall, through boiler explosions, as 
better engineering is here displayed. The healthiest mines 
are the rock-salt mines of Cheshire, as they are well ven- 
tilated, the men are taken up and down in the buckets 
used to wind up the salt, and the mines are at an equable 
temperature of about 51 deg. Fah. all through the year. The 
workers in the ironstone mines not of the coal measures, in 
the Cleveland district, are also stated to be a robust race, 
and their freedom from suffering is due to the facts that 
the mines “are better ventilated ; that the men commence 


though it is much easier than the use of ladders, it is scareely | work underground at more advanced ages, and after they 


The observations | 


are in general use. 

Amongst the “general observations” on the mines of 
Cornwall, we notice a remark in reference to “changing- 
houses” which appears to be generally applicable, and to 
clearly define why and where Government interference is 
wanted. Afterstating that the agents and managers of mines 
are by no means insensible to the present defects of a sys- 
tem causing much misery among a worthy population of 
brave men, and that the managers, as a body, are anxious 
for the safety and comfort of the miners, the commissioners 
say that the proprietors of established and well-managed 
mines generally act upon the recommendations of the 
agents with a view to the health and safety of the miners. 
But any outlay of this kind is avoided as much as possible 
in mines of a more speculative character, “as tending to 
diminish the dividends, and consequently to depress the 
price of the shares in the market.” However naturally 
anxious the agents may be for the safety of the men, they 
are kept from suggesting improvements, however desirable, 
“ from the fear of being considered extravagant, and thus 
incurring the risk of losing their situations.” Here is a 
case where rational Government interference, taking a posi- 
tion between more or less reckless speculation on the one 
hand, and helpless poverty on the other, may effect much 
good. We have thus no doubt that, after having under- 
gone some sifting, many of the recommendations of the 
commission will pass into the law of the land. 


? 


THE COAL YARD AT CAMDEN. 

Txoven the London and North-Western have not made coal 
traffic such a spécialité in their enormous business as the Great 
Northern has done, it still yields a formidable item of their annual 
receipts. The extent of it will be understood from the fact mentioned 
in a former article, that last year the quantity the company brought 
to London upon which they paid the City dues of 1s. 1d. per ton 
amounted to no less than 759,000 tons, exclusive of that delivered to 
the Midland Company at King’s-cross, or which passes beyond the 
limits of the metropolitan district. Profitable, hawever, as this trade 
no doubt is, it may in some respects be looked upon as the béte noire 
of railway companies. Coal forms solid heavy loads, which test to 
the utmost the strength of the trucks, locomotives, and rails. With 
most other goods there is something to lessen the strain, but this 
valuable and indispensable mineral exacts every inch of space, and 
the full power of the steam horse that drags it along. Not only is 
this the case, but it subjects the permanent way to more wear and 
tear than almost any other species of traffic, and, furthermore, it 
has to be carried, in these days of severe railway competition, upon 
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a very low tariff of charges. On the other hand, coal must await the 
convenience of the company, and can be “ put upon” without any 
great detriment to it or its owners. Nearly all the other traffic 
takes precedence, and accordingly coal has more than an ordinary 
share of shuntings and delays during its journey to town, unless, 
indeed, there is some special demand calling for its immediate trans- 
mission. 

The great bulk of the London coal trade of the North-Western is 
conducted at the Camden station. A large part of the extensive area 
is exclusively set apart for it, and it is dotted over with the offices of 
the different coal agents or merchants to whom the coal is con- 
signed, some like emigrants’ cabins, others resembling contractors’ 
huts, or watchmen’s boxes, but all announcing in conspicuous letters 
the names and relative merits of the mines they represent. These 
merchants are a very enterprising, pushing body of men, who adver- 
tise continually in the newspapers, determined not to hide their light 
under a bushel, and they seem to carry on a thriving business. In- 
dependently, however, of the Camden station, the company have 
coal depots in Maiden-lane, and at different points along the North 
London Railway, and also send large quantities of coal to the Ken- 
sington junction of the West London, once the famous Punch line, 
the scoff and jeer of cockneys, but now, in consequence of railways 
both on the north and south side of the Thames converging at this 
point, a line of great bustle and activity. The coal trains from the 
north generally begin to appear at the Camden station about 2.45 
p.m., and as each arrives it is placed without delay on one of the 
numerous sidings, to await the distribution of the trucks to the 
various agents, ‘These trucks are, for the most . the property of 
the owners or workers of the mines, and either the names of the 
particular mines to which they belong, or some cabalistic marks 
indicating to the initiated whence they have come. A small white 
card, in a protected iron pocket at the side of each wagon, gives the 
necessary details as to the destination of the cargo. Every one of 
these trucks costs from £40 to £65, and holds between six and eight 
tons of coal. An ordinary load for one locomotive is thirty-five 
trucks, but even that immense weight is sometimes exceeded. The 
driver keeps an accurate account of the number of trucks, and where 
an extra one is put on never fails to see that it is entered in the daily 
return, because he has a strong personal interest in the matter on 
the ground of economy. ‘The company now burn coal in all their 
engines, and notwithstanding the grumbling of some suburban resi- 
dents with over sensitive noses, whose houses have, within the last 
few years, risen up upon the very borders of the railway, they have 
not yet seen reason to abandon it for the more expensive coke. 
Now, the company have discovered that, in producing steam for a 
locomotive, there is a wasteful and a thrifty way of using coal, and 
that a prudent driver may work his engine at a much less expendi- 
ture 4 fuel than one who does not exhibit the same regard for the 
interests of his employers, It has thus come to pass that they have 
adopted certain regulations, according to which a driver who — 
time with his train gets a premium for whatever quantity of coal he 
saves out of the standard allowance for his journey, which is ascer- 
tained by reference to a carefully drawn-up table. So nice is the 
calculation as to the amount of coal required per mile for a train ofa 
given weight at a certain speed, that a driver knows that even an 
additional truck, whether empty or loaded, will make a difference, 
and he rigidly reports such an addition at the end of his trip, in 
order that there may be no diminution in the premium to which he 
is properly entitled. This premium system, which answers admira- 
bly, and often adds 5s. a week and more to the wages of a driver, 
applies equally to the locomotives in passenger and goods trains. 

Che coal-yard at Camden, large as it is, does not affor.. anything 
like room enough for the number of trucks which ¢ » 1n daily, 
aud it is only by @ continual shifting, turning, and re-arranging of 
them, as difficult to understand as an intricate game of ch-:s, that 
they are prevented obstructing the ordinary traffic. There is one 
class of coal in which the London and North Western pos : \ely 
luxuriate, and which almost ventures to bid defiance to the red »uvi- 
able Seaborne. We allude to the Wigan coal, which as nearly 
approaches to the Wallsend as any to be found inland. It is a rich, 
black, unspeckled coal, sells for about 23s. per ton, and meets with a 
very large demand in the metropolis. There are the Ince Hall, the 
Earl Balcarras, the Kirkleshall, and several other varieties, all more 
or less of a household description. The mines of Staffordshire and 
the whole of the Midland Counties contribute, however, to the 
supply at Camden, where one has no difficulty in procuring, in any 
quantity, all kinds of inland coal, whether for the drawing-room 
fire or the smith’s forge. The operations in unloading are briefly 
these :—lIn the first place, the merchant's wagon is brought up on a 
level with the railway trucks and at once loaded with sacks of coal, 
which are filled and weighed on a small intervening landing-stage ; 
next, other trucks are run over a series of arches, where the coals are 
ejected wholesale below, thus greatly economising both time and 
labour. Great piles of coal formed in this manner are to be seen all 
about the station. Not long since, during the wet weather, one of 
these burst into flames from +pontaneous combustion, promising a 
bontire of unwieldy proportions and threatening with danger all 
the surrounding property. Luckily, the fire was soon discovered, 
aud by the assistance of some hundreds of men the greater 
part of the pile was soon levelled to the ground and the re- 
mainder left to burn itself out. This shows the risk to which such 
an apparently harmless commodity as coal sometimes exposes the 
company in their character as common carriers. It is curious to 
note, in strange contrast to the intense activity of the railway, the 
sluggish movements of the canal boat as it winds its devious way 
through the Camden station as if in its dotage it cast a contemptuous 
sneer at the fiery and whistling locomotive above. Once the 
Regeut’s Canal bore the lion’s share of the heavy goods from Man- 
chester, Birmingham, and the Midland Counties to London; now it 
has almost entirely succumbed to the railway in that respect, but it 
still carries on a brisk trade with the towns and villages within a 
radius of thirty or forty miles of the metropolis, and even conde- 
scends to be fed by aud to act asa feeder to its powerful rival. 
In the midst of the puzzling sidings we suddenly drop upon a small 
canal dock containing marvellously-coloured canal boats with cargoes 
of bricks, barrels, bottles, drain-pipes, and stone, in the process of 
being either loaded or cleared. A little further off we see a sister 
dock, where more barges are being expeditiously loaded with railway 
coal for conveyance to different places on its banks in or near the 
metropolis. A truck is drawn by a horse on to a tramway over the 
dock, and on reaching the proper point it tilts over by tLe force of 
its own weight, and shoots the minerals below, righting itself 
again on being freed from its burden... The number of trucks which 
can be cleared and barges loaded in this man»er is something sur- 
prising. Some of these canal boats take coal as far as Bishop 
Stortiord, and even greater distances, but chiefly where there is no 
direct railway communication. When the coal is cleared from the 
trucks, the next duty, and a rather difficult one it sometimes proves 
to be, is to dispose of the “empties” which encumber the ground. 
As soon as possible they are made up into trains of about forty-five 
each, and started for the north shortly after one a.m., when the 
*‘down” goods trains have nearly all been despatched to their 
several destinations, and the staff on the other side of the station are 
preparing to receive the supplies from the ras | for the day's 
markets at Covent-garden, Newgate, and Leadenhall. 

This coal traffic is conducted in a quiet, steady, unobtrusive 
manuer, seldom giving rise to any mistakes or misunderstandings 
either as to the delivery or the company’s charges, and with all the 
trouble it involves, and the drawbacks we have alluded to is found 
to be on the whole a fairly remunerative business to the London 
and North-Western.—Railway News. 





. 

Suam ANTIQUITIES AT THE EMBANKMENT.—Mr. Chubb writes,—“ A 
friend has just called in to show me three bronze keys of Roman 
manufacture, which he purchased from a navvy who had dug them 
out at the Thames Embankment! On examination I found them 
to be recent castings, with the moulding sand in the interstices, 
I understand that a number of these and similar antiquities are on 
sale by the industrious nayvies at the embankment.”— Builder. 
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NEWTON’S IMPROVEMENTS IN STEAM PUMPS. 





Tuis invention, communicated to Mr. W. E. Newton, from abroad, 
is an improvement on that class of devices by means of which steam 
may be employed as an agent in raising and forcing liquids without 
the use of engines or other working mechanical apparatus. 

The improvement relates to a novel construction, arrangement, 
and combination of parts for developing and securing the most 
economical and efficient use and operation of steam for the purpose 
specified. 

Fig. 1 is an external view or elevation of the improved pump; 
Figs. 2, 3, 4, and 5, are vertical sectional elevations, showing the 
construction and arrangement of the several parts of the pump; 
Fig. 6 represents the pump with its parts arranged somewhat 
differently from those represented by the preceding figures, but 
constructed to operate upon the same principle. 

A represents the head of the pump, which may be made of any 
suitable metal, and cast of globular or other convenient configuration, 
thereby insuring an interior capacity somewhat greater than that of 
the supply or delivery pipe, ‘The general construction shown in the 
engravings is preferred as being best adapted to afford the desired 
tunnel-shaped passage for the water from a point near the 
axis of the head A to the entrance of the discharge pipe, which 
point is the most advantageous one to introduce the jet of steam. 
B, represents the supply pipe, and C the discharge pipe, which will 
be formed of suitable metal, and if desired, may be constructed in 
sections, and secured together by means of suitable flanges. It is 
desirable that the interior surfaces of the pipes should be as smooth 
and free from obstructions as possible in order to facilitate the rapid 
flow of water. D is the steam pipe, which will enter the head of the 
pump as shown, and may extend through the head into the 
discharge pipe (as shown in Figs. 3 and 4), but for important 
reasons hereinafter stated the arrangement shown in Figs. 2 and 5 
is preferred. By this means the steam is permitted to escape into 
the head A of the pump at a point slightly in front of a line 
extended from the axis of the supply pipe b. By means of this 
arrangement less expenditure of steam will be required to create 
the necessary vacuum than by the plan first named, by reason of 
the simultaneous condensation of steam in the head A and in the 
discharge pipe C, and in consequence thereof a more rapid exhaus- 
tion of air in the supply pipe; economy of steam will also be 
effected from the fact that the steam pipe passes a shorter distance 
through the cold water in the head of the pump, the steam therefore 
loses less by condensation, and is brought into active operation as a 
motcr against the water to be expelled at a higher degree of heat, 
and consequently, while acting, exerts a greater expansive force. 
Moreover, a greater quantity of water can be discharged from the 
pump, for the reason that the entrance to the discharge pipe is not 
obstructed by the steam pipe, and the steam is permitted to act upon 
a volume of water fully equal to the capacity of the discharge pipe, 
which canuot be the case with the former arrangement. 

By means of the arrangement shown in Fig. 6 the relative duty of 
the head or globe A is reversed, it being in this instance employed 
as a steam chamber surrounding the supply pipe, and connecting the 
same to the discharge pipe, the steam being admitted from the 
entire circumference of the upper end of the supply pipe. The 
operation of this arrangement is very similar to that shown in Figs. 
3 and 4,andalthough both are decided improvements in steam pumps, 
the more particular arrangement and combination of parts shown in 
Figs. 2 and 5 is considered to be more advantageous and better 
adapted to accomplish the desired results. In cases wherein it may 
be desired to force water to any considerablo height above the point 
at which the steam may be introduced, it is best to employ the 
compound conical ring / at or near to the entrance to the discharge 
pipe, as represented iu Fig. 5, in order to reduce the capacity of the 
discharge pipe at a point immediately in front of the nozzle of the 
steam pipe at which the velocity of water is necessarily the greatest. 
The conical device 4, Fig. 4, may also be used for a like purpose, 
but the combination represented in Fig. 5 is preferred. 

The operation of the pump will be fully understood after the 
following brief description :—‘The pump being properly adjusted for 
use and the lower end of the supply pipe submerged in water, steam 
may be introduced through the pipe D, before described, by means 
of which the air contained in the pump will be driven and exhausted 
therefrom; and to fill the vacuum thereby created water will be 
forced up the supply pipe by atmospheric pressure, and such water 
will be driven in acontinuous stream through the discharge pipe 
by the action of the steam. 

For short lifts of water the relative arrangement of the discharge 
pipe herein shown will suffice, but for elevations exceeding the 
limit of atmospheric pressure (steam being introduced at or below 
that point), the discharge pipe after leaving the head A will becurved 
and extended to the elevation required. : 

The pumps may be made of any size or capacity desired in pro- 
portion with the amount of water to be raised in a given time, and 
steam may be taken from ordinary boilers through flexible or rigid 
pipes as may be found most convenient. ; 

‘he improvement herein set forth is very simple, cheap, and 
durable, with no liability to get out of order, as there are no valves 
or other working mechanical devices connected therewith. These 
pumps are especially adapted for employment as bilge or wrecking 





pumps, although they may be used with great advantage and 
economy in almost all cases where steam or power pumps may be 
adapted to effect the results sought. 





TestInG OF CHAINS AND ANcHORS.—Mr. Thomas Gray, of the 
Board of Trade, accompanied by Mr. Galloway, C.E., has just re- 
turned to London from visiting the principal seaports in the 
kingdom, which duty he had undertaken with a view of perfecting 
the arrangements which will be necessary for carrying out the new 
law in reference to the testing of chains and anchors, and which 
will come into operation in the month of June next. Mr. Laird, to 
whom the credit of carrying the bill through Parliament is justly 
due, is still indefatigable in giving advice and assistance to the 
gentlemen deputed by Government to attend to the details of the 
new law.—Army and Navy Gazette. 

An Ancient Breecu-Loaper.—The dredging operations of the 
Tyne Commissioners at the mouth of the river have from 
time to time brought to light many strange relics of past times, 
interesting both from an antiquarian point of view and as mute 
records of disastrous shipwreck when mariners groped their way 
along the coast unaided by Trinity House or Conservancy Commis- 
sioners. While No. 4 dredger was at work on the bar in September 
last, the buckets brought to the surface a piece of ordnance, the form 
of which would certainly lead one to suppose that Sir William 
Armstrong had been anticipated by probably a couple of 
centuries in the application of the principle of breech- 
loading to heavy artillery. This curious looking weapon 
of warfare seems from its dimensions to have been a nine- 
pounder, or some weight near that. It is made of wrought 
iron, and is a veritable Mons Meg on a small scale. The gun may 
be briefly described as having a square frame of iron forming the 
breech and attached to the body of the piece. Within this frame 
the vent piece—whatever form it took can only be conjectured as it 
has. not been found—must have been dropped, and was probably 
kept in its place by a wedge of wood of which a portion still remains. 
From the trunnions to the muzzle are a series of wrought iron rings 
placed side by side, and which look as if they had been shrunk or. 
The piece is very much corroded by the action of the salt water, 
and we understand that a most careful examination has not led to 
the discovery of anything by which the date of its construction can 
be even approximately fixed.“ We should certainly like to have the 
opinion of Sir William Armstrong on the matter, as it could not fail 
to be extremely interesting. In July last a brass blunderbuss was also 
dredged up at the edge of the Herd Sand. ‘The stock is warped and 
decayed, but the brass barrel is as sharp and fresh looking as it must 
have been when in use. 

New Licutsouse at Care Srartet.—The lighthouse of Cape 
Spartel, situated on a very dangerous coast, is calculated to render 
immense service to ships approaching it. Until 1860 the various 
Emperors of Morocco refused to suffer a lighthouse to be erected at 
Cape Spartel, but in consequence of the fatal shipwreck of the 
Brazilian frigate Donna Isabella, when so many seamen perished, 
the French consul at Morocvo obtained a promise from the reiguing 
Emperor, Sidi-Mohammed Ben-ahd-el-Rhaman, that a lighthouse 
should be erected at the Cape at the expense of Morocco. The 
Emperor, however, made it a condition that the French govern- 
ment should provide an engineer, and M. Leon Jacquet was 
selected by the Minister of Public Works. ‘There were great 
difficulties to be surmounted if the construction of the lighthouse. 
A suitable position could only be found on very rough ground on 
the side of a steep mountain, to be approached on!y by wild beasts, 
and so overgrown with brushwood that it became necessary to 
destroy it by fire. The Emperor desired that Moors alone should 
be employed in the construction of the lighthouse, but they 
showed so much opposition that they were three years at It, 
and had not the French government sent a number of 
workmen to assist M. Jacquet he never could have com- 
pleted the work. It was expedient that the building should be a 
little fortress, capable of resisting any attack from the Arabs in the 
interior, so frequently in revolt against their Emperor. No timber 
could be used in the building, in consequence of the extraordinary 
heat and humidity of the climate, and stone and brick were alone 
employed. ‘The tower, which is 66ft. high, is placed on an enormous 
perpendicular rock, It is square outside and round inside, and the 
top is reached by a circular stone staircase. ‘he apartments for the 
guardians are at the bottom. The building is closed with an iron 
door, and the style of the building is Moorish. M. Jacquet adopted 
this style of building in compliment to the Emperor, who, though he 
does not possess a ship, conserted to erect a building at bis own ex- 
pense to save the lives of seamen. The care of the lighthouse 1s 
not to be entrusted to the Moors. The consuls of the Christian 
powers have appointed a committee to take care that the light is 
well kept, so that navigators may have no fear on thatsubject. 1 he 
guardians are Christians, and a superintendent is expected from 
Belgium. The lighthouse is situated in 37 deg. 47 min. 15 sec. 
latitude, and 8 deg. 15 min. 50 sec. west longitude from Paris. Its 
height from the soil is 72ft., and from the level of the sea 28oft. It 
may be scen a distance of twenty miles,—/aris Letier. 
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CLARK’S APPARATUS FOR 


PI@.t. 





ERINSAULE 


‘Tus is the invention of M. Keravenan, engineer, of the Boulevart 
St. Martin, Paric, patented through Mr. William Clark, of Chancery- | 
lane. ‘he necessity in long voyages and in localities at a distance 
from seaports or coal mines of obtaining good fuel in small bulk 
led Mons. Keravenan to employ for this purpose mineral oils of all 
kinds, and the refuse in the manufacture of the same, as also fatty, 
vegetable, and animal matters, and refuse resulting from their manu- 
facture, which matters he burns without producing smoke, and this | 
invention consists in the peculiar application of these matters for 
heating purposes, and also in the —* intended for producing 
combustion of the same without smoke. 

These apparata are represented in the accompanying engravings, 
a few only of the arrangements being shown, which may be further 
varied according to the purpose to which they are to be applied. 

Fig. 1 shows a central vertical section of a locomotive or 
stationary engine boiler, which is heated by the above-mentioned 
matters ; Fig. 2 shows an elevation of the same boiler; Fig. 3 is a 
central vertical séction of a vertical boiler, also heated with the 
matters above mentioned; Fig. 4 shows a section on line 1, 2, of 
same; Fig. 5 isan ordinary fixed boiler to be heated in a similar 
mauner; Fig. 6 shows a plan of the apparatus containing the com- 
bustible matters and forming the furnace, while Fig. 7 shows 
another arrangement of furnace suitable for burning either the 
various matters above mentioned or wood, coal, or other fuel, at 
same time effecting the complete consumption of the smoke. In all 
the figures the same letters of reference indicate like parts seen in 
different positions. 

Figs. 1 and 2, a, tubular boiler; 8, smoke box; c, chamber con- 
taining the feed water, and heated by contact with the hot air in the 
so called smoke box, which will continue to be designated thus, 
although the products of combustion consist only of heated gases, 
which are entirely deprived of the carbon in suspension in conse- | 
quence of the perfect combustion ; d, man-holes; e, semi-cylindrical 
dome, in which the steam accumulates as it forms; f, chamber of 
any suitable form, such as square or round, for containing the 
maiters to be burnt; g, false bottom dividing chamber f into two 
parts; 4, annular channel rising up from the lower part of chamber / ; 
t, grating fitted the space inside channel h; j, wicks, rags, or tow 
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MATTERS. 


FIG . 5. 


placed on grating i, and dipping in the combustible matters filling 
the upper part of the chamber /; k, cover of chamber, f having 
openings or slits 7, intersecting each other or otherwise formed ; m, 
blower, set in motion by the engine for supplying air by means of 
pipe x to the lower part of chamber f It will thus be understood 
that the blower supplies air to the lower part of chamber 7, and on 
the wicks j being lighted an abundant supply of air will pass into 
the annular channel A, which surrounds the flames and produces 
perfect combustion of the hydrogenised and carbonaceous products 
for effecting the heating purposes desired, the products of com- 
bustion consisting of heated gases are either utilised for heating or 
carried away in any suitable manner. In the vertical boiler, 
Figs. 3 and 4, the apparatus containing the combustible matters and 
forming the furnace, is similar to that above described. The boiler 
is composed of two cylinders 0, p, the lower one o containing a 
central chimney g, receiving the products of combustion and dis- 
tributing them around the second cylinder p; r, annular space 
surrounding a portion of each of the cylinders o, p; this space 
contains the feed water, which is partially heated therein ; the use 
of this reservoir is however optional, as the same result may be 
obtained by a brick casing; s, s, pipes connecting cylinders 0, p; 
t, pipe for the escape of the heated gases, In Figs. 5 and 6, which 
represent an ordinary boiler, the furnace chamber is similar to the 
preceding, except that it is mounted on wheels or friction rollers u, 
to facilitate its movement for the purpose of supplying it with fuel 
or for changing its position; it is further furnished with annular 
spaces h for supplying air to the certre of the flame, and also with 
cross slits 7, through which the flames pass, seen in the plan Fig. 6. 
In Fig. 7, which represents a section of the furnace or chamber 


| containing the combustible matters, the general arrangement of 
| the parts remains the same, only the air, instead of surrounding 


the flame as above mentioned, is projected from all directions on to 
the flame through a number of small openings for this purpose; the 
annular space / is slightly lengthened, and has its inner surface 
perforated with small holes v for admitting air to the flame. 

A similar arrangement may be adopted in ordinary furnaces, 
which would have the effect of causing the complete consumption 
of the smoke. 


MANLEY’S FEATHERING PADDLE WHEELS. 





Tue object of this invention, of Mr. W. R. Manley, communicated | and with each paddle controlled by a crank arm, fitied with a crank 


to Mr. Bousfield, of B 


rixton, is to distribute the pressure of the | pin that is connected with a frame of rods which revolves upon a 


dies upon the framework of the wheel which sustains them. | centre that is eccentric to the shaft of the paddle wheel; the series of 
eathering paddle wheels have usually been constructed with a series | controlling rods, frame of rods, and eccentric centre constituting the 
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the rock shaft to which it is secured, or thereabouts, the effect of 
which is, that the pressure of the paddle against its supports at the 
side of the wheel adjacent to the feathering mechanism is sustained 
wholly, or substantially so, by the adjacent side frame of the paddle 
wheel, while the feathering mechanism is subjected only, or sub- 
stantially so, to the strain which tends to rock the paddles on the 
axis of their rock shafts. 

The present invention consists in the combination and arrange- 
ment of the paddle of a feathering paddle wheel, with its rock shaft, 
and with the framework of the paddle wheel, including the feather- 
ing mechanism, in such manner that the centre of the paddle is 
situated at one side of the axial line of its rock shaft, in such posi- 
tion relatively to the journals of the paddle rock shaft and crank pin 
of the controlling arm, that the pressure of the paddle at the side of 
the wheel adjacent to the feathering mechanism is divided equally. 
or substantially so, between the adjacent side frame of the paddle 
wheel and the frame of the feathering mechanism. 

The accompanying engravings represent the invention as embodied 
in a paddle wheel constructed in other respects substantially like that 
patented in the year 1813 by Robertson Buchanan. In this example 
there are eight Rotates paddles A, A, each of which is secured to 
a rock shaft B, whose journals are received in boxes secured to the 
side frames C, C!, of the paddle wheel. The side frames ©, ©', are 
constructed of arms and rods secured to hubs h, which are mounted 
upon and keyed fast to the paddle shaft D. ach paddle is con- 
trolled by means of a crank arm E, which is fastened to its rock shaft. 
Each crank arm £ is fitted with a crank pin I, and the crank pins 
of all the crank arms are connected with the frame K of the feather- 
ing mechanism, This frame K is composed of arms, rods, anda hub 
similar to the side frames of the paddle wheel, and it is arranged to 
revolve at its centre upon the fixed centre L, which is eccontric to 
the shaft D of the paddle wheel, and is maintained in this eccentric 
position by the framework of the paddle box of the vessel to which 
the paddle wheel is applied. 

In order that the present invention may be fully embodied in the 
wheel represented the position of the centre of the paddle is deter- 
mined in the following manner:—A line a, a', is drawn at the 
position of the axis of the paddle rock shaft from the centre of one 
journal of the rock shaft to the centre of the other journal thereof, 
and the line }, b, is drawn perpendicular to the line a, a', at the 
middle of its length. A line c, a', is drawn in the plane of the 
paddle from the centre of the journal of the crank pin I to the 
centre of the journal of the paddle rock shaft, adjacent to the feather- 
ing mechanism. This line is divided into two equal parts at d, 
and a line a,d is drawn from the centre of the journal of the 
paddle rock shift furthest from the feathering mechanism to the 
point d, thereby iutersecting the line 4, b, ate. The centre of the 
paddle is place i at the pointe; as the radius of the crank arm E 
is, in this instance, in the plane of the paddle, the line a', c, is 
diawn to tue periphery of the circle of which the radius of the 
centre of the crank pin is the radius, as well as to the centre of the 
crank pin; but if the crank arm had been inclined to the plane of 
the paddle, so that the centre of the crank pin had not been in the 
plane of the paddle, the line a', c, would have been drawn in the 
plane of the paddle to the periphery of the circle drawn through the 
centre of the crank pin in a plane perpendicular to the plane of the 

ddle with the axis of the rock shaft asacentre. From this com- 

ination and arrangement of the paddle with the rock shaft and the 
framework of the wheel, it resultsthat the pressure of the paddle 
upon its sustaining mechanism at the side of the wheel adjacent to 
the feathering mechanism is divided equally between the adjacent 
side frame (C') of the wheel and the frame K of the featvering 
mechanism, and that the side frame C! of the paddle wheel is relieved 
of so much of the pressure of the paddle as is sustained by the 
frame of the feathering mechanism. In practice it is deemed best 
to make the immersion of the wheel one quarter of its diameter, 
and to use in that case four paddles ; when, however, the immersion 
of the wheel is diminished, the number of paddles should be 
increased, six or more being used if necessary to prevent the engines 
from racing ; but in all cases the least possible number should be 
employed compatible with this limitation. 

Launceston AND Sours Devon Rauway.—T he work of demolition 
is being rapidly proceeded with at the ‘I'avistock goods station, to 
make room for the opening of the Launceston Railway. Mr. Blatch- 
ford, builder, is under contract to take down and re-build the goods 
station on its new site in six weeks, 


Sream Enoines anp Macuinery.—The value of the steam engines 
exported to September 30th this year was £1,130,341, against 
£1,149,376 in the corresponding period of 1863, and £1,156,920 in 
the corresponding period cf 1862, The value of the other 
machinery exported to September 30th this year was £2,232,712, 
against £1,881,227 in the corresponding period of 1863, and 
£1,793,698 in the corresponding period of 1862. In this latter 
branch of mechanical industry there has thus been a further 
decided advance this year. 

Tue CHAIRMANSHIP OF THE JRONMASTERS AssocIATION.—During the 
past few days much discussion has taken place amongst the members 
of the iron trade in South Staffordshire, as to the future chairman- 
ship—or rather,as to whether the regulations in regard to this 
appointment, might not, at the present juncture, be advantageously 
modified. Hitherto the chairman of the Association once elected 
has held the appointment for life ; a conviction is growing, however, 
that the interests of the trade might possibly be better secured by 
limiting the period during which the office is held, Many sound 
arguments for adopting such a course naturally present themselves. 
The interest of many of the more intelligent members of the trade, 
in the general welfare and success of the Association, would be 
materially stimulated, if they were enabled to feel that such an 
object of honourable ambition as the chairmanship was not 
altogether unattainable, except through the death of a fellow 
member, for whom they might entertain terms of friendship. The 
change, it is argued, would also give the members of the trade an 
opportunity, from time to time, of securing the services of an iron- 
master to preside over them in the prime of life, or one peculiarly 
adapted to meet the exigencies of any particular crisis, or combina- 
tion of events by which the interests of the Association 
might either be advanced or retarded. In adopting a course 
of this description the Association would certainly assimi- 
late its government to that of many kindred and eminentiy 
practical and successful associations. The president of the 
Association of Civil Engineers is elected annually, as also is the pre- 
sident of the British Association, of the Master Cutlers’ Association 
of Sheffield, and nearly all the trade guilds of London are shown to 
adopt the same practice. The opponents of the contemplated change 
express fear lest the repeated recurrence of elections might lead to ill 
feeling. To this it is replied that the ballot box and a few simple 
regulations with regard to re-eligibility, such as are found to answer 
the purpose in similar associations where the course now recom- 
mended is adopted, should be sufficient to deprive this apprehersion 
of any practical force. So great is the influence which the Associa- 
tion of Ironmasters of South Staffordshire exercises over the whole 
of the iron trade in every part of the kingdom, that we have felt it 
desirable to gather up and give this shape to discussions which are 
now taking place wherever men occupying a responsible position in 
the iron trade ~ to meet. It is not probable that any definite 
action will be taken until the next preliminary meeting, and wo 
refer to the matter now, in order that a subject of so much import- 
ance may receive that deliberation which it would be impossible that 
it should secure if it were not calmly thought out before the occur- 
rence of a meeting, when the Association will have to decide upon 
the future course to be pursued. ‘The interest and attention which 
the subject is already exciting is no more than it deserves. In con- 
nection with this subject, the propused changes in the Association 
germane to it, that have been already brought before the iron trade 
in two private circulars, should receive from every person interested 
in the future of the iron trade the attention that they merit. The 
pro re-o isation of ‘ the trade,” and the suggested change 
in the election to its chairmanship may well be discussed together, 








ee ee 


t 
} 
b 


280 





THE ENGINEER. 








SOCIETY OF CIVIL ENGINEERS OF FRANCE. 
President, Mons. Petrer. 

Mr. C. Cauion offered some remarks on the notice presented by 
M. Maurice Picard,* member of the society, on the process of MM. 
Minary and Soudry, for the utilisation of forge scoriw. This 
notice is rather a theoretic exposition of the process than a history 
of its practical results, but M. Picard promises another, soon to 
follow, which shall furnish comparative tables of the ordinary opera- 
tions of the blast furnace, either with or without the introduction of 
raw scoria into the smelting charge, and of the results obtained by 
the use of “ coke scoriw,” as he calls his new substance. 

M. Picard starts by establishing the importance of the subject, by 
reminding us, first, that the scoriw of refining fires, puddling and 
balling furnaces, and thescales of rollers and hammers, constitute an 
ore varying in richness from 40 to 70 percent. Secondly, that the pro- 
duce of scoria in ironworks is in the proportion of 30 or 40 per cent. 
of the finished iron produced. He then states that, up to the present 
time, a small fraction only of this produce has been utilised, and this 
by reason of the very mode employed for that end. This mode is 
to treat the scoria as common ore, throwing it into the mouth of the 
blast furnace with no other preparation than a rough pounding. 

But the scoria, which, notwithstanding the various conditions of 
its composition, is really nothing but a silicate of protoxide of iron, 
fusible at 500 deg., melts almost immediately on being put into the 
furnace, and runs rapidly down to the tuyeres. 

When under the influence of the high temperature prevalent in 
this region, one portion of the scoria flows to join the normal cinder, 
and, carrying into it its silica and protoxide of iron, renders it 
very decarbonising. This portion, then, is lost. The rest of the 
scoria decomposes and yields its oxide of iron, silicium, and other 
noxious substances, tothe molten metal. The result is a white, 
silicious, and inferior casting. 

This method is clearly applicable only in particular cases, and 
should be rejected when the result sought is either grey metal, 
moulding metal, or indeed, any kind of superior iron. Let us now 
suppose that the scoria be submitted, before introduction to the blast 
furnace, to conditions just the opposite of those it undergoes there, 
i.e., to the following :—I1st. A prolonged contact with the combusti- 
ble; 2nd. A slow aud moderate fire. ‘The result will be found 
very different. 

Take some well-ground pit coal, mix it with scoria as finely 
powdered, and introduce the mixture into an ordinary coke-oven. 
‘The silicates, being reducible at red heat by the coal, will decom- 

se. The oxides of iron will abandon their oxygen to the car 
burretted hydrogen gus disengaged. The whole of the iron is thus 
reduced and even partly carburetted by the action of that powerful 
agent, carburetted hydrogen. Meanwhile, the silica, in this re- 
latively low temperature, remains inactive on the metal. 

The result is the precise opposite of that obtained from the blist 
furnace. The whole of the iron in the scoria is reduced, and even 
partially carburetted, but it is industrially pure, ie., it contains 
neither silicium, as above explained, nor phosphorus, nor sulphur, 
because these bodies have been absorbed, as phosphuretted and sul- 
phuretted hydrogens, by the hydro-carburetted gas. Consequently, 
this coke scoria, intoduced into the blast furnace, may be expected 
to give a grey and superior quality of metal, a relatively hot 
process, kc. ‘the pit coal and scoria must be mixed in variable 
proportions. The right proportion can easily be asceitained by 
calculating the composition of the scoria, always assuming that the 
product gases of the distillation are in themselves sufficient to its 
reduction. M. Picard gives the result of one of his experiments in 
which he found successful the following proportions—60 svoria, 40 
pit coal, round numbers. But, practically, the coke thus obtained 
would be too friable, so that we may consider this as an extreme of 
proportions, to be more or less nearly approached, but hardly ever 
realised, and M. licard has, in fact, stated that the practical propor- 
tions must be formed, per cent. of nixture, between the extremes of 
20 scoria and 80 pit coal, 50 scoria, 50 pit coal. 

Excellent results have been achieved at Givors by 40 scoria, 
60 pit coal, of ordinary quality. 

We have said that the scoria should be pulverised. It is impor- 
tant that this preliminary process be as inexpensive as possible. 
M. Picard indicates, as an economical means for its pulverisation, 
its immersion in cold water, the shock rendering it susceptible to 
the action of the crushing cylinders. The cost of this he estimates 
at not more than 7dc., or 1f. per ton. 

Lastly, without giving any detailed exposition of his appliances, 
M. Picard simply indicates that satisfactory experiments have taken 

place, in the Jura works, on about 1,000 tons of scoria; and that 
several establishments in France and elsewhere are organising 
means for utilising their scoria by this improved process. 

Mons. Callon concluded by expressing the hope that M. Picard 
would redeem his promise by informing the Institution of his subse- 
quent works in connection with this interesting section of metal- 
lurgy. 








M. Richoux next made a communication ‘“ On the Sterhydraulic 
Press” of MM. Desgoffe and Ollivier, of which the following is an 
abstract :— 

The uses of the hydraulic press are very numerous. It will 
suffice to recall a few of the most recent, such as the moulding of 
sawdust and hardened wood, the making of agglomerates, the 
forging of iron, to establish the importance of every movement 
tending to perfect so powerful an instrument. 

If the hydraulic press is susceptible of much improvement it 
certainly presents serious disadvantages. The maximum speed at 
which the pumps can be used hardly ever exceeds thirty to forty 
strokes per minute, and at this rate the closing of the clack-valves 
occasions shocks which contribute largely to the frequent ruptures 
of the pipes and framework, 

The maintenance of the pumps is difficult and costly ; the packing, 
hardened by the water, require constant replacement. 

The low — of the pumps necessitates the use of accu nulators, or 
reservoirs of pressure, the force of which, owing to leab.age, some- 
times sinks to 30 per cent. 

The pumps suppressed, then, the chief disadvantages o1 the press 
would be removed. This suppression MM. Desgoffe and Ollivier 
have effected by a simple and ingenious arrangement. 

In the common bydraulic press the advance of the ram and 
the compression result from the introduction of a liquid into 
the cylinder, So soon as it is filled the fluid stream can 
solidify without the occurrence of any change in the conditions 
which cause the motion of the piston and the compression. The 
apparatus might, therefore, be worked without the pumps, simply 
by storing in the press, when filled with liquid, some solid body—a 
cord, for example. Such is the fundamental idea of MM. Desgoffe 
and Ollivier’s “sterhydraulic press.” Their apparatus consists of 
an ordinary hydraulic “ pressure chamber ” full of oil, containing a 
pulley or bobbin, to which is attached the end of a cat-gut. The 
axis of this bobbin runs through the barrel of the press and joins 
acrank, which serves to roll the catgut, and which produces the 
pressure; the other end of the catgut is attached to a second bobbin, 
tixed on the outside of the press-frame. The diameter of the second 
bobbin is greater than that of the interior one, so that the rate at 
which the catgut runs out, corresponding to the recoil of the piston, 
is quicker than its rate of advance under pressure. The catgut 
runs into the reservoir of the press through an opening furnished 
with a stuffing-box packed with oakum. 

To facilitate the passage of the cord, and keep it from rubbing 
against the metal, the extremities of the stufling-box are widened, 
and the bronze washer usually serving as base to the stuffing box-lid 
is replaced by a stamped leather ring of the same form. 

A press thus constructed has been at work eight months, and 
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needed neither repairs of the stuffing-boxes, nor renewal of catgut 
cords. To this original disposition of their press, MM. Desgoffe 
and Ollivier have supplemented the following, for use when a 
considerable volume of liquid is necessary for moving the piston :— 
The bobbins, detached from the body of the press, are bound 
together as before with a cord of catgut, and each is placed in a 
reservoir of oil. These reservoirs communicate with each other, 
and with the press, but are separated from it by a conic recoil valve, 
resting on one of Bramah’s stamped leather rings. Each reservoir 
has, besides, a suction valve, placed in the upper part of a pipe plung- 
ing into a bath of oil, which supplies the compression liquid for the 
“ pressure chamber.” 

These two reservoirs, with their valves, constitute two simple- 
acting force pumps, working alternately, but having plungers 
so made that their length of stroke is limited only by the size of 
bobbin round which the cord of catgut is wound. The alternating 
motion of the pistons is obtained by making the bobbins move in 
alternate directions. 

From the above description it will appear that the sterhydraulic 
press of MM. Desgoffe and Ollivier has the following advantages :— 
It provides against the vibratory motion occasioned by the regular 
shocks of the ordinary valves and pumps. The valves operating 
less frequently, and the leather rings on which they rest being in 
oil, do not harden ; so that their durability is increased. The catgut 
used as piston is not subjected to the sources of wear and to the 
leakage which render metallic pistons so unserviceable. The 
advance of the ram, no longer determined by the number of 
piston-strokes which can be impelled by a pump in a given time, 
has no limit but the speed which can be communicated to the bobbins. 
‘The ram advances with a uniform, continuous motion, as quick or 
as slow as may be required. 

M. Bureau inquired whether, in case the catgut broke, it would 
be possible to splice it, so that it could pass through the stufling-box, 
if this is made so tight as to obviate all leakage. M. Bureau also 
wished to know the price of the apparatus, and, lastly, how the cord 
is drawn back out of the cylinder. 

M. Desgoffe replied that the price of his apparatus is low, as the 
appiiances are small, and of easy executiou. As to the splicing, 
M. Desgoffe did not doubt its practicability, for, as there is 
plenty of play in the leather ring which completes the stuffing- 
box, the catgut would adapt itself; but ever since the sterhydrautic 
press has been taken into use, there had been no rupture in the 
cord, which is capable ef bearing « strain of 25 kilog. per square 
millimetre, and in this machine sustains astrain only of 3 kilog. 
As the outside pulley is much larger than the inside, the cord is 
wound up in a relatively short time. 

M. Tresca gave as his cpinion that this sterhydraulic press will 
be of use in a number of ways, as the testing of material, in conse- 
quence of its continuity of action, 

In a few days it was purposed to make some experiments in crush- 
ing stones, when an opportunity would be open to the members to 
work one of these presses. 

M. Ch. Callon observed that oil is necessary to the working of 
this press, owing to the use of catgut; that in oil mills oil is always 
employed, as they are glad to use it, and that it is excellent for 
keeping in condition the l-athers of the press and of the pump, as 
well as for diminishing the friction. 

M. Brill feared that the sterhydrau'ic press would not be so 
manageable as the common press for obtaining a greater speed of 
motion in the pressing plate at the beginning of an operation than 
at the end. 

M. Desgoffe said that the spved can be moderated by disposing 
several pulleys within the space which acts upon the bottom 
of the plate, and by setting into motion several of these at once. 





M. Biiill read a paper “On the Inauguration of the North of Spain 
Railway. i 

The railway recently inaugurated in the north of Spain unites 
Irun and Madrid, and has a branch line towards Santander. Its 
length is 720 kilometres. It crosses two high mountain chains— 
the Pyrenees and the Guadarrama. The two sections which 
traverse these chains present some difficult and important works. 

The section crossing the Guadarrama, 71 kilos. in length, has 
nearly all its cuttings and tunnels in the harde.t granite, Powder 
and steel, set to work in ordinary ways, made no impres-ion, and 
the explorers had recourse to great mined chambers, of immense 
depth, the explosion of which detached 17,000 cubic metres of 
rock at a time. For the quicker completion of the works ten night 
gangs were organised, and provided with the electric light. 

The other mountain line, over the Pyrenees, is 46 kilometres 
long. Parts of its twenty-five tunnels, and nearly all its deep 
cuttings, pass through crumbling ground; its embankments are also 
laid on as uncertain a base. Restorative works of great magnitude 
were necessary to fix, with any safety, the moving masses of earth. 
‘hese remarkable works were executed by E. Gouin and Co. 
speedily, and in face of tremendous obstacles. 

M. Briill proceeded to give some information as to the geogra- 
phical nature of the region thus explored, indicating its division 
into valleys, the geological features of its ground, the agricultural 
and industrial importance of its respective provinces, the commerce 
of the various ports of North Spain. Lastly, he called attention to 
the industrial development sure to result from the construction of 
this railway, and to its favourable influence for prosperity generally 
in Spain. ‘ 





VITALITY. 

Tue origin, growth, and energies of living things are subjects 
which have always engaged the attention of thinking men. In 
endeavouring to account for them a special agent was assumed 
which was, to a great extent, free from the limitations observed 
among the powers of inorganic nature. This agent was called the 
vital force; and, under its influence plants and animals were 
supposed to collect their materials and to assume determinate forms. 
Within the last twenty years, however, our ideas of vital processes 
have undergone profound modificatious ; and the interest, and even 
disquietude, which the change has excited in some minds are amply 
evidenced by the discussions and protests which are pow common, 
regarding the phenomena of vitality. In tracing out these pheno- 
mena through all their modifications the most advanced philosophers 
of the present day declare that they ultimately arrive at a single 
source of power, from which all vital energy is derived; and the 
disquieting circumstance is that this source is not the direct fiat of a 
supernatural agent, but a reservoir of what, if we do not accept the 
creed of Zoroaster, must be regarded as inorganic force. In short, 
it is considered as proved that all the energy which we derive from 
plants and animals is drawn from the sun. 


Besides the mechanical actions which he produces in the sur- | 


rounding planetary system, the sun acts as a radiant body from 
which issues, in the form of minute waves, a power whose 
functions have but recently been fully apprehended. ‘These waves, 
impinging upon the optic nerve, produce light, and impinging 
upon other nerves produce heat, the impressions of heat and light 
depending on our organisation, different parts of which are 
affected differently by the self-same thing. But the function 
of the sun is not only to illuminate and warm us; for, 
without his vibrations, vegetable life—and consequently animal 
life, which depends ultimately on that of vegetables—could have 
no existence. A few years ago, when the sun was affirmed to 
be the source of life, nine out of ten of those who are alarmed by 
the form which this assertion brs latterly assumed, would have 
assented, in a general way, to its correctness. Their assent, how- 
ever, was more poetical than scientific, and they were by uo means 
prepared to see a rigid mechanical signitication attached to their 
words. This, however, is the peculiarity of modern conclusions ; 
that there is no creative energy whatever in the vegetable or 
animal organism, but that all the power which we develope by the 
combustion of wood or coal, as well as that which we obtain from 











the muscles of men and animals, has been produced at the sun's 
expense. The sun is so much colder that we may have our fires ; 
he is also so much colder that we may have our horsa-racing and 
Alpine climbing. It is, for example, certain that the sun has beeu 
chilled to an extent capable of being accurately expressed in 
numbers, in order to furnish the power which lifted this year a cer- 
tain number of tourists from the vale of Chamouni to the summit of 
Mont Blane. 

But to most minds the energy of light and heat presents itself as 
a thing totally distinct from ordinary mechanical energy. Perhaps 
the best way to prove the power of light and heat to be of the same 
quality as ordinary mechanical power, is to show how the former 
may be derived from the latter. A savage, by the friction of wood 
can raise it to the temperature of ignition ; a skilful blacksmith, 
by properly striking a piece of iron, can cause it to glow, and 
thus, by the rude agency of his hammer, he generates light aud 
heat. This action, if carried far enough, would produce the light 
and heat of thosun. In fact, the sun’s light and heat have actually 
been referred to the fall of meteoric matter upon his surface. Now 
whether the sun is thus supported or not, it is perfectly certain that 
he might be thus supported. And, whether the whilom molten 
condition of our planet was, as supposed by Mayer, due to the 
collision of cosmic masses or not, it is perfectly certain that the 
molten condition might be thus brought about. If, then, solar 
light and heat can be produced by the impact of dead matter, and 
if from the light and heat thus produced we can derive the 
energies which we have been accustomed to call vital, it in- 
dubitably follows that vital energy may have a purely mechanical 
origin. 

Ip what sense, then, is the sun to be regarded as the origin of the 
energy derivable from plants and animals? Let us try to give 
an intelligible answer to this question, Water may be raised from 
the sea level to a high elevation, and then permitted to descend, 
In descending it may be made to assume various forms—to fall in 
cascades, to spurt in fountains, to boil in eddies, or to flow 
tranquilly along a uniform bed. it may, moreover, be caused to 
set complex machinery in motion, to turn millstones, throw shuttles, 
work saws and hammers, and drive piles. But every form of 
power here indicated would be derived from the origiual power 
expended in raising the water to the height from which it fell. 
There is no energy generated by the machinery; the work 
periormed by the water in descending is merely the parcelling out 
and distribution of the work expended in raising it. In precisely 
this sense is a!l the energy of plants and animals the parcelling out 
and distribution of a power originally exerted by the sun. In the 
case of the water the source of the power consists in the forcible 
separation of a quantity of the liquid frem the lowest level of the 
earth’s surface and its elevation to a higher position, the power thus 
expended being returned by the water in its descent. In the case 
of vital phenomena the source of power consists in the forcible 
separation of the atoms of chemical compounds by the sun—of the 
carbou and hydrogen, for example, of tue carbonic acid and water 
diffused throughout the atmosphere, from the oxygen|with which they 
are combined. This separation is effected in the leaves of plants 
by solar energy. The constituents of the carbonic acid and water 
are there torn asunder in spite of their mutual attraction, the 
carbon and hydrogen are stored up in the woud, and the oxygen is 
set free in the air. When the wood is burned the oxygen recom- 
bines with the carbon, and the heat then given out is of the precise 
amount drawn from the sun to effect the previous “ reduction ” of 
the carbonic acid. The reunion of the carbon with the oxygen is 
slmilar to the reunion of our falling water with the earth from 
which it had been separated. We name the one action “ gravity,” 
and the other “ chemical affinity ;” but these differeut names must 
not mislead us regarding the qualitative identity of the two forces. 
They are both attraction, and, to the intellect, the falling of carbon 
atoms against oxygen atoms is not more difficult of conception than 
the falling of water to the earth. 

The building up of the vegetable, then, is effected by the sun 
through the reduction of chemical compounds. All the phenomena 
of animal life are more or less complicated reversals of these 
processes of reduction. We eat the vegetable and we breathe the 
oxygen of the air, and in our bodies the oxygen which had been 
lifted from the carbon and hydrogen by the action of the sun again 
falls towards them producing animal heat and developing animal 
forms. Through the must complicated phenomena of vitality this 
law runs:—the vegetable is produced by the lifting, the animal by 
the falling of a weight. Bui the question is not exbausted here. 
The water which we used in our first illustration produces all the 
motion displayed in its descent, but the form of the motion depends 
on the character of the machinery interposed in the path of the 
water. And thus the primary action of the sun’s rays is qualified 
by the atoms and molecules among which their energy is distributed. 
Molecular forces determine the form which the solar energy will 
assume. In the one case this energy is so conditioned by its atomic 
machinery as to result in the formation of a cabbage; in another 
case it is so conditioned as to result in the formation of an oak. So 
also as regards the reunion of the carbon and the oxygen—the form 
of their reunion is determined by the molecular machinery through 
which the combining energy acts. In one case the action may 
result in the formation of a man, while in another it may result in 
the formation of a grasshopper. 

But whence comes the power on the part of the molecules to 
compel the solar energy to take determinate forms? The matter of 
the animal body is that of inorganic nature. There is no substance 
in the animal tissues which is not primarily derived from the rocks, 
the water, and the air. Are the forces of organic matter, then, 
different in kind from those of inorganic matter? All the 
philosophy of the preseut day negatives the question. It is the 
compounding in the organic world of forces that belong equally to 
the inorganic that constitutes the mystery and the miracle ot vitality. 
Every portion of every animak body may be reduced to purely 
inorganic matter. A perfect reversal of this process of reduction 
would carry us from the inorganic to the organic; and such a 
reversal is at least conceivable. The tendency, indeed, of modern 
science is to break down the wall of partition between organic and 
inorganic, and to reduce both to the operation of forces which are 
the same in kind, but whose combinations differ in complexity. 

‘Le mode in which these combinations have been brought about 
is a perfectly legitimate subject of scientific speculation ; and in this 
we will here so tar indulge as to ask a single speculative question. 
It is generally supposed that our earth once belonged to the sun, 
from which it was detached in a molten condition. Hence arises 
the question, * Did that incandescent world contain latent within 
itselt the elements of life?” Or supposing a planet carved from 
our present sun, and set spinning round him at the distance of 
our earth, would one of the consequences of its refrigeration 
be the development of organic forms? Structural forces certainly 
lie latent in the molten mass, whether or not those forces reach to 
the extent of forming a plant or an animal. All the marvels of 
crystalline force, all those wonderful branching frostferns which 
cover our window-panes on a winter morning—the exquisite mole- 
cular architecture which is now kuown to belong to the ice of our 
frozen lakes - all this “constructiveness ” lies latent in an amorphous 
drop of water, and comes into play when the water is sufficiently 
cooled. And who will set limits to the possible play of molecular 
forces in the cooling of a planet? re 

In discussing these questions it is impossible to avoid taking side- 
glances at the phenomena of intellect and will. Are they, by 
natural evolution, capable of being developed from incandescent 
matter? Whether they are or not, we do not seem to possess the 
rudiments of an organ which could enable us to comprehend the 
change; we are utterly incompetent to take the step from the 
phenomena of physics to those of consciousness. And, even 
granting the validity of the above explanation, the questions stil 
remain, “* Who or what made the sun and gave his rays such power 
Who or what bestowed upon the ultimate particles of matter the 
forces whose interaction, combined with the energy of the solar 
rays, produces plants and animals?” Science does not know: the 
mystery, though pushed back, remains as deep as ¢ ver.— Header. 








THE ENGINEER. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





STEAM BOILER EXPLOSIONS, 


S1r,—Explosions of steam boilers are so frequent and so fatal 
that no suggestion that offers a chance of diminishing the risk 
attendivg them can be without interest to your readers; this con- 
viction induces me to take the liberty of calling your attention to 
the beariug upon the subject of some recent observations by M. L. 
Dufour, published in the Comptes Rendus during the past few 
months. * 

it is well known that all ordinary water holds in solution a large 
quantity of air, that this air is to a great extent removed by long 
boiling, and that the water so deprived of air may often be heated 
far above its normal boiling point before a single bubble of steam is 
disengaged from it, but when ebullition is once started, either 
spontaneously or by a sudden shake, it takes place with explosive 
violence, steam is generated at once through the whole mass of the 
liquid, and the temperature falls to the proper boiling point. Based 
upon these facts, M. Dufour suggests the following explanation of 
those numerous explosions of steam boilers which have occurred 
either while the boiler has been standing idle after having been for 
some hours at work, or at the moment of turning on the steam to 
start again:—The steam being turned off, and the boiler stopped, 
ebullition soon ceases, and the mass of water becomes perfectly 
quiescent, but gradually from the cooling of the upper part of the 
boiler, the temperature and, consequently, the pressure of the steam 
diminishes, and with it falls the boiling point, which depends 
directly ov the pressure, while the water from its greater mass and 
being less exposed to cooling, retains a higher temperature, which 
may be above the normal boiling point corresponding to the 
pressure of the steam, but yet if partially deprived by long boiling 
of its dissolved air, it may uot begin to boil until the boiling point 
has fallen with the diminishing pressure to 20 deg. centigrade, cr 
more, below the actual temperature of the water; then either spon- 
taneously or from the sudden diminution of pressure, caused by 
turning on the steam it will suddenly burst into ebullition with 
explosive violence, steam will be produced simultaneously throu; h 
the whole mass, throwing up against the sides and top the 
water, which, as has been well shown in the pages of THe ENGINEER, 
is the immediate agent of destruction in the explosion of steam 
boilers, 

Such, then, being the theory of this class of explosions—the most 
dreadful because they are the least anticipated, and are liable to 
occur under the most careful management—what means can be 
suggested to render them impossible ? 

Any solid bodies, such as pieces of metal, quartz, chalk, wood, 
paper, &c., immersed in water or other liquids, are known to prevent 
any retardation of the boiling point; but M. Dufour has found that, 
after prolon-ed immersion, they become inactive, and retardations 
of 22 deg. or 23 deg. centigrade again occur. The cause of this 
difference he traces to the existence of a film of air on the surface 
of all solids, which is removed by prolonged immersion in water, 
aud is alone the active agent in preventing retardation of the boiling 
point. This action of a film of air or gas he proves as follows:— 
No retardation of the boiling point could be produced in a flask of 
water in which were immersed two sma!) platinum wires, between 
which an electric current passed, causing a sligit disengagement of 
gas from the wires. If the current was stopped, retardation 
occurred ; but ebullition instantly commenced on letting the curren: 
pass, and so causing a disengagement of gas. A constant disen- 
gazement of gas in the boiler, by means of a galvanic battery, is 
the plan suggested by M. Dufour to prevent explosions from sudden 
ebullition; but au ordinary cugiue driver or boiler fireman would 
hardly be competent to keep a galvanic battery in working order, 
and a simpler, and probably an equally effective arrangement, 
would be asmall condensing syringe, worked by the engine, and 
forcing air into a reservoir, trom which it might be conveyed to the 
boiler, and allowed to escape inte the water near the bottom through 
one or more very minute apertures. 

As ebullition, started at any one point of a mass of liquid at or 
above its boiling point, appears to be at once propagated through 
the whole, it is likely that one or, at most, two or three minute jets 
of air in a boiler, will be sufficient; and, besides making it safe from 
explosion, will tend to keep the ebullition much more steady and 
regular, and diminish the tendency to prime, while the quantity of 
air injected will be so smail as to have no perceptibly injurious 
eff ct if the steam is used to work a condensing engine. 

‘ trust that the importance of the subject may be considered an 
ex ‘use for troubling you with so long a letter. 


Lirmingham, Oct. 26, 1864. W., 





MARINE ENGINEERING. 


S1r,—If chronology can be relied on, the appliance of engineer- 
ing knowledge to marine purposes originated in the early part of the 
eighteenth ceutury. Attempts to produce marine screw propulsion 
were put into practice, and the inventiou was considered the wonder 
of the age. A slight advance was made in the year 1800, the new 
means of deriving power was found to be worthy of improvement, 
and the science of engineering deemed invaluable. Iu the next 
forty years the advance was slow, and it was not until after the 
Exhibition of 1851 that auy rapid progress in marine propulsion 
took place. The paddle-wheel, previous to this, was considered 
the most practical mode, and the screw propeller looked on by the 
sages of science aud practice as an interloper, to be speedily driven 
out of the field of contention. The friends of the screw, however, 
persevered in their efforts, and in due time overcame the prejudices 
of their opponents. The origin of using the screw as a propelier, 
no doulit arose from the fact that on turning the common screw in a 
fixed body, one revolution advanced the screw equal to the pitch, 
a few scientific men regarded the water, therefore, as the fixed 
body. In the year 1840 practical results were obtained. A high 
speed of velocity for the screw was found to be of material advan- 
tage. Spur geariug was resorted to, that the speed of the engine 
might not be injurious to itself. The friction incurred by the spur 
geariug was found to be considerable, as well as the wear and tear 
of the teeth, vibration, &c., which all tended to abolish gearing; hence 
the origin of direct-acting engines for the screw propeller. This alte- 
ration caused an entirely new arrangement of engine. It gave birth 
to many ideas as to what a direct-acting marine engine should be ; 
and the most singular feature in the annuals of the advancement was, 
that each successive inventor steered clear, as much as possible, of 
the design of his brother rather than attempt to improve on it. The 
consequence was, that there were from fifteen to twenty ideas or 
designs brought into practice, all more or less defective, which, 
happily, now bave dwindled down to a smaller number. The Exhi- 
biuon of the year 1852 showed a considerable advance in the attain- 
ment of ali classes of production. ‘The different marine engines 
exhibited laid claim to notice as far as regards workmanship, 
improvement in arrangement, aud a less diversity of opinion as to 
what a marine engine should be, but the desideratum is not yet at- 
tained. Tuere is a want of simplicity in the detail and entire 
arrangement of the marine engine. The fact seems to be over- 
looked that the least amount of bearing or working parts in action 
lowers considerably the wear, tear, and friction imposed. Admitting 
the great progress made during the last six years, there is as much 
rvom for improvement now as at the commencement, particularly 
in weight of material at a given ratio, say per horse power nominal. 
Symmetry also seems to be the leading gauge; the eye is tuo often 
studied rather than the true laws of mechanical science. ‘his must 
greatly teud to retard the improvement of marine engineering in 
relation to other sciences. The principal cause for the variation in 





* © On the toiling of Water and the Explosion of Steam Boilers,” by M. 
L. Dufour, of Lausanne. (1.) Comptes Ren» us, May 30th, 1864, translated 
in ** Philosophical Magazine” for yuly, 1864. (2.) Comptes Rendus, June 
6th, 1864, translated in ‘* Philosophical Magaz'ne” for October, 1864. 


| arrangements of engines of small and great power, arises out of the 
shape of the transverse section of theship, particularly in those for war 
purposes, whereall the machinery has to be'below waterline. Atpresent 
there are three distinct classes of horizontal engines, made by many 
firms, used to drive the screw propeller,—Ist. The double trunk 
engine and that of the single trunk type; 2nd. The return con- 
necting-rod engine, with two piston rods passing over and under the 
crank shaft; 3rd. The single piston rod direct-acting engine. 
The value of the different arrangements is pretty equal, but 
paturally each firm considers its own design the best. The trunk 
engine claims simoulicity for direct action, which it certainly 
deserves, but the detriment to its perfection is excessive friction, 
due to the enlarged stuffing-boxes. I shall now proceed to show by 
simp!e calculation the amount of friction of each class of engine. 

Example 1.—Double trunk engine, 400-horse power collectively. 
Trunk, 2ft, 4in. in diameter; average length of the bush, packing, 
and gland, 7in., 28 X 31416 X 7 X 2 = 1231°496 square inches, = 
area of frictional surface constantly in contact. ‘This as piston rods, 
being alternately exposed to the steam and atmosphere, or rather the 
latter being that of the engine room, we may, with ample justice 
to the trunk system, allow the increase of friction to be double that 
of the ordinary guide beyond the cylinder; therefore the surface 
1251:496 X 2 = 2463-014—actual area of friction in square inches. 
Having thus obtained the friction of the guide bearing for the donble 
trunk, we may now proceed to that of the single trunk type, first 
observing that the cylinders of the double trunk are secured side by 
side; also that the area is equal at each side of the piston. To 
obtain the same result in principle, engines of the sin. le trunk 
system require the cylinder on opposite sides of the vessel, with the 
condenser secured at the side of each cylinder; the muin cranks 
work the air pumps by connecting rods, ‘Ihis arrangement, 
although not as symmetrical as the first-mentioned, is the same in 
action. 

Example 2.—The single trunk has, however, an increase of fric- 
tion in relation to the double trunk, en account of the bush, 
packing, and gland surface being of greater length, to ensure the 
true and steady action of the single trunk at half stroke beyond the 
gland ; the frictional surface will be obtained as follows :—Diameter 
of trunk as before, for engines of the same power—28in.; average 
length of bush, packing, and gland surface, ldiv. surface = 28 x 
3°1416 X 14 X 2 (the latter two for increased friction) = 2463-014 
which is equal to that of the double trunk. 

Example 3.—The return connecting rod engine, with two piston 
rods, is universally used, on account of the accessibility to all the parts 
requiring adjustment. The friction of a pair of engines of 400-horse 
power collectively will be as follows :—T wo piston rods, each 6}in. 
in diameter ; average length of the bush, packing, and gland surface, 
13in. 6°25 X 31416 X 13 X 2 X 2 (the latter for increased friction) = 
1021°02. Presuming the ordinary cross-head with two guides be 
used, the blocks will be 20in. in length and llin. wide = 880 square 
inches of frictional surface 1021-02 + 880 = 1901-02 = total area of 
frictional surface constantly in action. 

Example 4.—This last example is the single piston rod direct- 
actiug engine, with the double bracket-shaped guide, the block work- 
ing iu the channel. An engine of the same power as in the previous 
examples will have a piston rod 8}in. in diameter; average length 
of bush, packing, and gland surface 15in. The bottom surface of the 
guide block is 23in. long, and 16}in, wide; the top surface being 
shin. wide. Friction surtace of the guide block = 165 + 85 x 23 
= 475 square inches. The friction of the piston rod is thus deduced 
8 5 X 31416 X 15 X 2 (the latter for increased friction) = 801-09 ; total 
constaut frictional surface = 8 ‘1-09 + 575 = 1376-09 square inches. 
Having thus calculated from the examples given the friction imposed 
by the different guides used, | will now arrange them in order, so 
that the ratio can be easily obtained :— 

Area of guide Friction. 
Example 1.—Double trunk engine, 400 horse- Squ+re inches. 


power collectively .. .. .. of «of «s ee 2462°014 
Example 2.—Siugle ditto ditto .. 2463-014 
Example 3.—Keturn connectingrod ditto .. .. 1901°02 
Example 4.—Direct acting ditto .. «. 137609 


It will be thus seen that the single piston rod direct-acting engine 
is the best as regards friction, and therefore less liable to hot bearings ; 
hence its increased adoption latterly for engines of high velocities, 

The advantages of the return connecting-rod engine is, the facility 
it affords for adjusting the guides and blocks on the cross-head, 
the latter is also usually used for working the feed and bilge pumps, 
thereby reducing the number of the stutling-boxes in the front end 
of the cylinder, which, in double trunk and single piston rod direct- 
acting engines, caunot be, according to the present arrangement. 
The requisite amount of room required for the piston rods, cross- 
head, aud guides, in return connecting-rod engines, being on the con- 
denser side of the engine, or opposite the cylinders, is a great disad- 
vantage. The valves ot the air pumps, in many cases, as at present 
| arranged, are situated wrong in principle, and contrary to the means 
| of obtaining a good vacuum. Someimprovements, however, in a few 

instances, have been very lately made, which I reserve for future 

notice. {nthe case of the single piston rod engines, the principal 
| advantago is the freedom of room beyond the crank shaft opposite 
the cylinders, so that a more perfect arrangement of condenser and 
air pumps can be attained. ‘This latterly has been taken into con- 
sideration, and engineers have produced examples of the latter plan. 
The same facilities are afforded with the double trunk engines. 
The single trunk engine, as at present arranged, labours under the 
disadvantage of separate condensers and single acting air pumps; 
but this is probably compensated by the removal of the small 
stuffing-boxes in the front end of the cylinders. ‘his is certainly a 
great advantage, for it is practically known, that the re-packing of 
a stuffing-box, however small (at sea, in particular), causes a great 
amount of trouble and Joss of time. The engines for the padile- 
wheel, in days of yore, were numerous; but experience proves that 
the oscillating engine has the advantage, on account of the small 
space it occupies, iu relation to the over-head beam, side lever, 
trunk, side guides, and inclined direct-acting engines. 

The subject of the best kind of marine engine for present pur- 
poses is worthy of extension, and I trust that some of the competent 
members of the profession will come forward and impart that 
valuable knowledge which no doubt they . By this means 
assistance can be rendered to each other, and the member of the 
profession most deserving will uot fail to meet with the reward he 
justly merits, from those capable of appreciating talent. 

Irso Facto. 








THE PATENT LAWS. 


S1r,—I trust that my former communications have shown that 
the allowance of special properties or vested rights in such produc- 
tions of the mind as are practicably and publicly developed for the 
first time, whether expressed or presented in the form of a book or 
other literary work, a statue, or picture or pictorial representation 
of any kind, or an artistic or ornamental design of any kind, or in 
that of a machine, a process, or a chemical compound—such allow - 
ance of a right or property therein is quite in accordance with the 
general and ordinary policy of the law as regards the primary 
institution of proprietary rights ; and, further, that there is in 
reality no fundamental difference between copyright and patent 
right, although it may be that there are some distinctive differences 
in detail—that is, if we may so speak, they are all things of the same 
genus although not exactly of the same species, 

But it will probably be taken to be an incomplets case merely to 
show that the policy of the patent la:s is in accordance with the 
usual policy of the law at large, unless it be also proved that this 
policy is advantageous and sound in theory and in practice; for I 
fear that in these days when what is conveniently settled as 
political ecouomy rides triumphant, however just may be the claims 
of the author aud the inventor, they would soon be swept away 
without hesitation, if not demonstrable as desirable for the maivte- 
nance of the present prosperity of the community in general, without 
regard to the justice of the case in respect to individuals or the 
future advantage of the community. 

I am firmly convinced that the system of conceding to anyone a 
proprietary or vested rigut in the results of his mental labours 








whenever the nature of the case will permit of the establishmen, 
such a right, is fully as much productive of public benefit as is th. 
establishment of property-rights in the labours of the hand. And 
why ? It supplies the strongest possible inducement to the several 
members of the community to exercise their intellectual faculties 
to produce new, useful, or valuable things; and, further, to render 
them practically available; because, if this be not done, the expected 
profit and remuneration would not be obtained; and if there 
ever was an era in which men were likely to be influenced 
by the hope of acquiring property, it is the present; for it has 
now come to be almost universally held that property makes a man 
“respectable ;" and, without doubt, the possession of property is in 
some sort a guarantee to the State that its possessor will be careful 
to act as a decent and orderly member of the community, since he 
has something to lose if brought into collision with the laws of his 
country—a man not thus circumstanced being very likely to be care- 
less in regard to his adherence to a correct line of conduct, because 
he feels that be has little or nothing to lose. Now, the present time 
is one in which men who have nothing beyond the results of their 
own manual labour to offer, have usually very little chance of doing 
more than obtaining the daily necessaries of life; hence, if by ti. 
exercise of their intelligence and skill, so as to bring forward 
something new they can obtain a valuable property, they 
have a chance of material advancement afforded to them which 
is within their power to attain unto—the very effort to 
attain which is advantageous in many ways. It causes a man to 
exercise the mental faculties, and thus to place in abeyance the 
animal passions ; or, at the least, to present a powerful hindrance 
to the passions receiving any considerable amount of assistance 
from the mental faculties, owing to the latter being thus occupied— 
nay, in many cases, even being absorbed by such exercise of them, 
a thing in itself desirable when kept within the limits of reason. 
It induces a man to use his best powers in seeking after what may, 
when found, be of the greatest benefit to the progress of manufac- 
turing industry and commerce, or in promoting the ease and 
coufort of his fellow-creatures, and in advancing civilisation— his 
success being, in all probability, accompanied by a pecuniary and 
personal advantage. 

But the anti-patent law party say, give the inventor honour, fill 
him with glory, and let him walk about with “ prestige.” Let the 
class of men fon which has sprung our Watts, our Trevithicks, 
our Stephensons, and our Brunels, once fully understand that they 
will get all these fine things—and they say they do now get 
them (?)—the country will be kept supplied with new and useful 
inventions, which our manufacturers will carry out, if it be expe- 
dient so to do; and, perhaps, as was said by the younger Brunel, in 
his evidence before the Lords’ Committee on Patent Law Amend- 
ment, in 1851, a map having “a good master (!), upon showing 
it to him would “get a pound or two” as his reward, which, as Mr. 
Brunel said, “would be really earged” (see report of the com- 
mittee, page 252). At the same time the nation and manufacturers 
would be saved trom being worried by pretentious patentees making 
claims for royalties or payments in respect of their patents for such 
“ frivolous” changes im manufacturing manipulations as no one 
ought to think of patenting, although they may be the cause of a 
manufacturer making a handsome profit, instead of incurring a con- 
siderable loss. 

Now, really, this may do all very well for simpletons, but how 
can it be entertained fora moment by men who have any know- 
ledge of life, aud possess any common sense or natural reason? For 
let us analyse. It is true, supposing houour and glory to be our 
allotted payment, that he that is the most deserving of these gets 
them (?). And for prestige, whic: we are to take to mean that credit 
and reputation which uttach to a man who is clever or successful, 
we may say the same thing, though in a less degree. But even 
allowing that things “as they ought to be” may come to be so in 
fact, and that the right men shall always get these rewards 
apportioned to him, will it satisfy a half-starved man to give him 
his fill of glory —or the all but naked man to clothe him with 
honour? Or will prestige then and there supply them with 
food and with raiment ? 

Again, is it so sure that inventors will work for these considera- 
tions? Some say they will, some say they will not. Inventors 
themselves generally say, as far as I am able to judge, after having 
mixed with them some twenty-five years, that they will not. And 
here let me suggest that it would be very desirable if your columns 
were made the vehicle for receiving the testimony of inventors, by 
their writing and stating their own cases; and whether or not the 
view of obtaining property in their inventions caused them to 
invent avd to exert themselves in practically developing them. A 
mass o! such testimony as this would settle this issue. 

As to manufacturers carrying out inventions when they can no 
longer maintain an exclusive right or property therein, I have to 
first remark that they will only do thisif it is expedient for them 
that they should do so; and that it is not at all impossible that what 
may not be expedient for manufacturers may be expedient 
for tho public. In point of fact, there is nothing which 
at present retards the public use of new inventions so much 
as the restricted views of manufacturers in regard to the 
expediency to them of undertaking new things, as those manufac- 
turers who are wealthy enough to speculate have usually sufficient 
business of the ordinary kind; or having so much capital already 
invested in plant and stock of the old kind, are unwilling to, perhaps, 
render it valueless by adopting a new invention into their work- 
shops; so that the ultimate dependence is on the action of the general 
capitalists, who are drawn to invest in patented inventions by the 
guarantee of the property assured by the grant of letters patent, 
the inventors themselves being, usually, by {ar too poor to provide 
the money necessary to practically develope their inventions and 
bring them into the market. 

But some of the anti-patent law party are willing, like the late 
Mr. Brunel, that the inventor should receive a few pounds as a re- 
ward for his good behaviour. Some do not so much object to patents 
in general as to the present system of law on the subject ; aud Lere 
it is that a really practical question is brouglit in issue; for, doubt- 
less, whether in the interest of the inventor, the manufacturer, or 
the public, the patent laws of this countyy need most extensive 
reform, one evidence of which is now before the public in the fact 
that the working-mens’ exhibitions, which are now the fashion, 
will, under the present law, be the means of depriving many work- 
men inventors of their righte—they not knowing that exhibiting their 
inventions forfeits their rizhts as to obtaining a patent. As to the 
details of amendment of the patent law, I would crave leave to 
address you hereafter. Freep. W, Campin, 

Temple, 29th Oct., 1864. 








Foreign AND CoLoniaL Jottinas.—An interesting operation was 
performed on Thursday at St. Ouen, near Paris. A large floating 
dock on a new construction, 210{t. long, 36ft. wide, and 18ft. high, 
was launched on the canal. ‘This yreat iron boat or floating dock 
is intended for a store to hold all descriptions of spirits, oils, or 
other inflammable liquids. These sub tances, which are su frequently 
the cause of disastrous fires on land, are now to be secured on water, 
where they will be comparatively free from fire. Each of the 10 
compartments into which the iron boat is divided is sullicient to 
contain 250 hecolitres. Ten similar floating warehouses are to be 
built for the company of the docks of St. Ouen, of which tive ave 
already on the stocks. The iron boat was launched sideways into 
the canal of St. Quen. After having glided along the slides placed 
under it the iron mass, once ‘n the water, moved forward more than 
forty yards by the force ofimpulsion. ‘he operation was performed 
with complete success.—A decree, granting several railway privi- 
leges in Mexico, was issued by Juarez, iu favour of M. Escandon, 
April 5, 1861. By it an exclusive privilege is granted to Antonio 
Escandon to make a railroad from Vera Cruz to any port on the 
Pacific coast—the line, as far as practicable, to pass through the most 
important agricultural and mineral districts, aud when it docs not 
touch the principal towns, branches to be made to connect them. It 
remains to be seen whether this decree will be respected hy the new 
Imperial Government. 
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Tuis invention, of Messrs. James Easton, jun., of the Grove, 
Southwark, and Thomas Leigh, of Cheshunt, relates to a novel 
arrangement of parts for supporting and operating the table of the 
paper-making machine to produce the requisite “ shake” for closing 
or felting the fibres of the pulp as it is flooded on to the travelling 
wire web or cloth. 

Tn the accompanying engraving, Fig. 1 is a plan view, and Fig. 2 
a longitudinal elevation of a paper-making machine constructed 
according to this invention. Hitherto the table A, which carries 
the endless wire web, and the other operating parts of the paper 
machine, has received a rocking or irregular compound vertical and 
longitudinal motion from its crank or eccentric shaft by reason of 
the mode of suspension adopted for the table, 

According to this invention, tho frame of the table is supported in 
such manner that when imparting to it an oscillating endway 
motion, the opposite ends of the table will be maintained throughout 
the operation at the same relative position with respect to a given 
horizontal line. To effect this object, the inventors bolt to the 
opposite sides of the frame of the table A, or cast therewith, bracket 
arms B, through the extremities of which bolts or studs C, C, are 
passed. These bolts or studs are carried by links D, D*, that 
depend from and are free to rock on studs E carried by standards F 
at the opposite ends of the machine. To the front extremity of the 
table frame A are attached a pair of connecting rods G, which are 
operated as usual by eccentrics on a transverse shaft H for imparting 
the oscillating endway motion to the table. For obtaining the 
greatest available speed of manufacture (that is, felting the fibres of 
the pulp) the forward end of the table is made adjustable in height ; 
for that purpose pendent links are used, which are adjustable in 
length as shown at D, Fig. 2, and by which the operators are 
enabled to regulate to the greatest nicety the degree a todiention 
required for the endless web of wire cloth which receives the fluid 
pulp from the discharging vessel I. 

rom the above explanation it will be understood that the table 
without the use of balance weights hasa tendency, like the ordinary 
pendulum, to return to its normal position; by this improved mode 
of supporting the table, a balance action is obtained which ensures 
asmooth and regular motion with an economical expenditure of 
power. In order to attain the utmost economy of power, it will 
be well to ascertain the rate at which the paper er desires to 
drive the machine, and to adapt the length of the pendulum or 
swinging links to the given rate of oscillation. 





BESSEMER’S MANUFACTURE OF ARMOUR 
PLATES. 

Tuxst improvements of Mr. Bessemer relate, firstly, to the manu- 
facture of plates of cast steel or cast malleable iron. In manufac- 
turing plates of these materials the patentee has observed that the 
coarse granular or crystalline structure of the metal (observable in 
all masses of several inches in thickness) is greatly reduced and 
modified in character when such masses are reduced by rolling 
to sheets of from one quarter to one-tenth of an inch, more or less, 
in thickness, and that the molecular change so effected increases the 
tensile strength of the metal, while the amount of bending or altera- 
tion in form which the metal will bear without cracking or breaking, 
is also thereby greatly increased. Cast steel or cast malleable iron, 
when reduced to thin sheets by rolling, will, on being annealed, 
exhibit in its fracture a much more minute arrangement of crystals 
than a larger section of the same quality of metal will do when 
similarly annealed; hence it is seen that the peculiar toughness so 
desirable in armour plates is obtained to a far greater degree in 





plates that have been reduced to a small section before referred 
to than would be found in the same metal if manufactured in a | 
large undivided mass. There is, however, this defect common | 
to the production of thick armour plates which are built up in piles | 
or layers, viz., that the original scale or coat of oxide of iron | 
adhering to their surfaces, and also the additional amount of oxida- 
tion which takes place in bringing them up to a welding heat, 
prevents that perfect union of the several surfaces in contact, which 
is necessary for the development of the entire cohesive and resisting 
force of the material employed, and hence it is found that, on a shot 
penetrating anu ordinary armour plate (made by welding several | 














plates together), large irregular masses are torn away from the back 
of it, owing to the several plates of which it is composed being 
imperfectly united or welded, in consequence of a portion of the 
coat of oxide of iron being left between them. 

The object, therefore, of the first part of this invention is the 
manufacture of armour plates in such a manner that while they 
retain to a great extent the advantages derivable from the peculiar 
molecular arrangement of particles caused by rolling into thin 
sections, they may be afterwards so united as to form solid masses, 
——s so firmly as to constitute in effect a solid or undivided 
plate. 











In carrying into practical operation the first part of the invention 
Mr. Bessemer casts an ingot of very mild steel, semi-steel, or soft 
malleable iron decarbonised to the fullest extent practicable; he 
then proceeds to hammer the same into a flat slab, or effects its 
compression by a hydraulic press ; the slab having been reheated he 
roils it into a plate of such thickness as will best suit the after part 
of the process, preferring in most cases a very thin gauge. When 
a number of such plates are rolled and sheared to a size, preferably 
of one-third to one-half the area of the intended armour plate, he 
proceeds to cleanse the surfaces of them by removing all the scale 
or coat of oxide by pickling in dilute sulphuric, hydrochloric, or 
other acid, as practised in preparing plates for tinning or galvanising. 
This cleansing of the surface may be assisted by friction, or it may 
be wholly or in part effected by plunging the heated plates in cold 
water ; the plates, when thus freed from all scale and washed in 
clean water, are to be coated or painted over with a protecting 
material prepared in a similar manner to the glaze or enamel used 
to enamel iron and other metallic surfaces. The plates, after 
the cleansing by acid and coating with this flux, are to be dried, aud 
then piled one on the other in the heating furnace, and there kept 
until they have acquired a full welding heat, after which they may 
be rolled in a powerful rolling mill into an armour plate of the 
desired size and thickness. In this mode of treating plates it will 
be understood that in the first operation the original coating of 








scale (common to all rolled iron or steel plates) is removed, after 
which the coating of siliceous matter will defend the clean metallic 
surface of the plate from further oxidation while being heated up to 
a welding heat, the pressure between the rolls afterwards removing 
the fluid silicate, and allowing the iron or steel plates to makea 
clean and secure weld. 

Secondly, the said invention consists in alternating in the same 
armour plate sheets of metal differently manufactured, or of a 
different quality from each other: thus cast steel and cast malleable 
iron may be made to alternate, each piece being of the same, or of a 
different thickness ; so also ordinary puddled iron or scrap iron may 
be piled alternately with cast steel, or with cast malleable iron, such 
compound plates either being rolled so as to form separate plates, to 
be afterwards piled together, and thus form the armour plate, or the 
armour plate may consist of the original pile of plates of different 
quality without first welding them together; or the armour plate 
may be built up of plates of cast steel that have undergone a process 
of decarbonising in close chambers, the plates being stratified there- 
in with layers of oxide of iron or zinc, 80 as to wholly or partially 
decarbonise the plates. 

Thirdly, the invention relates to the mode of heating a pile of 
plates, and consists in placing bars between the plates so as to leave 
an open space between them, and of heating the furnace by means 
of gas introduced at opposite sides of the furnace alternately so as to 
= the heated matters between the plates, and thus facilitate the 

eating of them. ‘The separating rods, which have an eye formed 
at one end of them, are then withdrawn through suitable openings 
made in the side of the furnace, and the pile is to be further heated 
if necessary prior to rolling it. For this purpose Mr. Bessemer 
prefers to generate and apply the gases after the mode now well 
known as Siemens’ regenerative furnace. 

The mode of separating the pile by bars or rods of iron for the 
purpose of facilitating the heating of the interior portions of the pile 
will be understood by reference to Fig. 2, where a represents the 
— of which the pile is composed, and x the rods employed to 

eep them apart from each other. The plates may each have rods 
between them, or two or more plates may be placed together 
between a set of rods, as will be se preferable when the pile is 
composed of very thin plates. 

Fourthly, the improvements relate to the rolling mill employed 
to roll armour plates, and consists in supporting the bearings of the 
lower roll on a hydraulic ram connected with a raised tank or some 
other convenient source of water pressure. A small hand valve 
will allow the workmen to admit water beneath the ram, and raise 
up the bearings to a fixed stop. By closing this valve the water 
beneath the ram will form a support for the lower roll, but in case 
the plate should stick between them, or the rupture of any part of 
the driving gear should take place, or the engine skould stop during 
the rolling of a plate, then the workmen, by discharging the water 
from beneath the said ram, will release the plate from pressure, and 
allow it to be removed with facility. 

Fig. 1. is an elevation of the side frame or “ housing ” of a rolling 
mill, the lower part is shown in section. 0 is the main casting, the 
lower part of which is formed into a shallow cylinder c, into which 
the ram d is fitted, and is kept water-tight by a leather ring e. The 
upper part of the ram is rectangular in form, as shown at a*, which 
serves as the block, and supports upon it the block in which the 
brass bearing g is titted, and supports the neck of the lower roll 
h. A pipe leading toa raised tank, or to some other convenient 
source of water pressure, is connected with the cylinder at 7, so that, 
by the opening of a valve or cock on the said pipe, water may flow 
into the cylinder and raise the ram d until the parts d* are forced 
firmly up against the stops 6*, formed on the main frame d, the cock 
or valve is then to be closed so that the water beneath the ram may 
be retained and form a firm support for the brasses in which the 
lower roll necks revolve. It wiil be understood that the frame at 
each end of the rolls is similarly constructed, that each end of the 
lower roll is supported in water in the manner described. A cock 
m is also provided for each frame or “ housing” for the discharge of 
water from beneath, the ram d, or by preference, a pipe in commu- 
nication with the water spaces beneath each ram may lead to any 
| convenient spot where a valve or cock may be made to discharge 

water simultaneously from beneath both rams without the workman 
| having to approach the roll frames for that purpose. 
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TO CORRESPONDENTS. 

Notice.—A SpPeEcIAL EpITIon of THE ENGINEER ¢s 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

* *We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

*,* Covers for binding the Volumes can be had from the Publisher, 
orice 2s. 6d. each. 
MATCH-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers favour me with the name and address of 
the manufacturer of Partridge’s machine for cutting the wood for square 


matches, or the most improved construction of machine for that purpose? 
Edinburgh, 24th October, 1864. ALPHA, 


SHEARING OF RIVETS. 
(To the Editor of The Engineer.) 

S1r,—As you have referred in a leading article to my estimate (founded 
on Mr. Doyne’s experiments) of the resistance of rivets to shearing, viz., 
about five-sixths of the tenacity of the bars from which they are made, or 
nearly equal to the tenacity of iron plates, I may point out to you that 
I demonstrated, from theoretical principles, in a work ‘On Applied 
Mechanics,” that the strength of any cylindrical fastening subjected to a 
shearing load is liable to be diminished to three-fourths of its tull value, 
through unequal distribution of the stress, This, I think, is fully corro- 
borated by Mr. Kirkaldy’s experiments. 


Glasgow, 29th Octobcr, 1864. W. J. Macquornn RANKINE. 





COLD DRAWN SEAMLESS TUBES. 
(To the Editor of The Engineer.) 

Sir,—I have read with great interes: every scrap of news about the 
seamless cold drawn steel tubes, but seeing nothing about them for some 
time past have fears that the **‘ company ” has not come through. Can you 
inform me whether such is the case or not? I trust you will be able to tell 
me that my fears are unfounded, for such a manufacture is greatly needed 
in the engineering world, and will enable many of us to develope in- 
ventions which must otherwise lie dormant. I know a number of my 
brethren anxiously awaiting the appearance of the seamless tubes, and any 
information you can give us about them would be a boon to us all. 

If the company is formed and at work, perhaps some one of your readers 
could favour us with their address. C. E. 

Glasgow, 31st October, 1864. 





HYDRAULIC TESTING. 
(To the Editor of The Engineer.) 

Sir,—I have just read the very able leading article on “ Hydraulic 
Te-ting Machines,” in the last number of Tuk ENGINKER. 

Permit me to suggest, for the purpose of measuring the pressure in the 
hydraulic press (pressure not easily or accurately measured by valves or 
yauges, as you justly observe), first, the apparatus used in philosophical 
experiments for the measure of the compressibility of fluids in general, and 
water in particular ; secondly, some of the optical properties (or altera- 
tion of properties) of water under compression. 

These might, I think, afford a solution of the problem in question. I 
must add that for several years a very curious dynamometer has been made 
in France, the principle of which is that compression of glass alters its 
optical properties. 


Greenwich, November Ist, 1864. A. Simon. 





“IMPACT v. WEIGHT.” 
(To the Editor of The Engineer.) 

S1r,—Since my original design, published in a leading journal of the day 
so far back as 1853, air-compressed forge h 3 have d a variety 
of forms ; and in answer to your correspondent “ Impact,” in your last 
impression, I beg leave to state that the falling mass is merely nominal, 
the force developed being regulated by the density of the air. In the steam 
rivetting machine, the impact or force of blow is given entirely by the 
steam acting on a large cylinder lying in a horizontal position. The same 
result would be obtained, by the same machine, by using highly compressed 
air. Nasmyth’s hammer gives a blow equal to the falling mass into height, 
which can be increased to any extent in moderation, by using steam above 
the piston in its descent. Highly compressed air produces the same result, 
and it is well known that the double-action steam hammer, from the rapi- 
dity and force of the blow, is the most powerful arm extant. Has the 
weight of the bolt projected by the monster “ Big Will” anything to do 
with the impact or force that punches the hole through an iron-clad target, 
or, in the air-gun, through a 2-in. deal board? An air-compressed hammer, 
in principle, is nothing more or less than an air-gun, the difference being, 
that the air is not allowed to escape until its full force is expended ; the 
limit being the area of cylinder into the pressure of air—which can be 
regulated to any extent by a cock, and the force of the blow destroyed by a 
cushion of air underneath the piston, regulated likewise by a cock. With 
the air hammer in the Exhibition of 1862, I have cracked a nut without 
disturbing the kernel, and the next blow given was sufficient to forge an 
anchor. Joun G. WinTor, 
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RAILWAYS IN CHINA. 

“ OrbER is Heaven’s first law!” So said or sang 
Alexander Pope in the last century, and whatever be the 
amount of disorder prevailing at any given time is a result 
of disease destined to disappear oy natural processes as the 
disease changes into ease. In China a whole nation, of 
almost fabulous antiquity and numbers, fell into disorder 
by bad rule, and a disease called Taepings cropped out as 
a result. How bad the rule really was, notwithstanding 
an amount of red tape and competitive examination and 
promotion, beyond all other national example, may be 
judged by the list of cruelties sanctioned by law under the 
name of punishment. The governors who could invent, 
and the people who could endure, the processes of gradually 
slicing human beings to death, or tearing away the flesh 
piecemeal by iron brushes, just as we teazle cloth in the pro- 
cess of manufacture, must have been far gone in decadence. 
And so Providence afflicted them with Taepings, who overran 
and destroyed whole cities and provinces. But, fortunately, 
the Tartar Government of China entered into a war with 
the most orderly and law-abiding people of the world, the 
people of this our England, who, after defeating them, 
took the Taepings also in hand, and, with a proportion of 
hundreds to millions, the aepings disappeared before 
them. Not in lust of conquest, but in love of order, has 





this great deed been achieved, and the English nation is 
practically the ruler of China, by virtue of its sense of 
justice and strong hand. Some may say by virtue of its 
love of gain—of trade. Whatthen? The trade can only 
be exercised by the well-being of the Chinese who are 
traded with. If they be poor, trade will not go to them ; 
but if they grow wealthy by industry under the removal of 
violence, the gain of the English will be the gain of the 
Chinese also. And thus violence being uprooted to a large 
extent, trade moves on, and the appliances best adapted to 
trade must follow. 

The chief essential of trade is the means of transit. Over 
the waters of the ocean this is easy enough, and so also 
up the great rivers and canals of China, where the em- 
bankments have not gone into ruin, but the modern means 
of transit—the railway—is wholly lacking. It is the great 
mission of England to supply this want, and increase the 
amount of profitable employment for her constantl 
increasing capital. So great is the demand for transit 
throughout what we call the East, and so certain is the 
supply to carry civilisation with it, that it is probable we 
shall rarely behold again, in our time, what is called a 
low rate ot interest. ‘Ihe chief fear is, lest the demand for 
capital, producing high interest away from home, should 
interfere with our own minor developments of the railway 
system. But our business is tocover China with a network 
of railways; and towards this end Sir Macdonald 
Stephenson has made the first advance, by the publication 
of a sketch map, showing how first a railway may be made 
from Calcutta to Canton and Hong-kong, a distance of 
about 2,500 miles, and with a variation passing through 
Bhotan and Assam, of some 1,200 more miles, joing at a 
town called Santa-foo, near the Irrawaddy river; and with 
another line of some 250 miles along the course of the 
Irrawaddy to Amarapoova, which, in process of time, may 
descend to Rangoon ; another, 600 miles, from Kin-tong, 
on the Calcutta and Canton; another branch, some 500 
miles in length, goes northward to Souchong, where it 
joins the navigation of the canal made from the Yang-tse 





river and its tributaries, and so takes us to Han-kau and 
| Nankin. From Ning-po to Sucha Sir Macdonald dots 
down another 250 miles of rail, to communicate with the 
| Grand Canal, which takes us to Nankin, and thence, :iorth- 
ward, to Pekin by water, another 750 miles. Another 
isolated line, in the province of Fo-kien, is dotted down, 
for a distance of some 250 miles, between Fou-tcheo and a 
mountainous range along the course of the river Min, pass- 
ing by Yen-ping, into the tea district. So here we have about 
5,000 miles of line, leading into and through China— 
something to stay the appetite of the contracting tribes, 
whose instinctive passion is railway making. 

Probably the first that will be made will be the hundred 
miles or thereabouts between Hong-kong and Canton, for 
within one and two hundred miles northward of Canton, 
along the course of canal navigation, are marked down the 
coal sites. If they be coal sites such as we understand in 
England they will not be long in developing. Of all 
the countries in this world, probably there are none 
offering so wide and favourable a scope for railway enter- 
prise as China. With a dense and industrious population, 
and a large extent of level?and fertile plains, and main 
arteries of water communication, and with long practice in 
making public works and culling out people for their special 
faculties, it is only a police to prevent violence and give 
security to property, together with greater transit in detail 
to open up new mines of industry, that is wanted to regene- 
rate China, and make it more than it ever was. One hun- 
dred and seventy millions of people, on a great plain con- 
taining 210,000 square miles of fertile land, with few trees 
and producing rich crops—so says McCulloch—800 heads 
per square mile is something to work upon, saying nothing 
of the total 5,000,000 of square miles belonging to the 
empire, and aggregating a population of over 300 millions. 
When it is remembered that the square mileage of the 
British islands is only 122,000, and that the average popu- 
lation is only 224 per mile, and that the maximum popula- 
tion of England alone is only 332 per mile, the most 
ordinary capacity may understand the enormous scope of 
this new field for enterprise. 

Transit in China is almost confined to the water courses. 
Animal traction is little known, but the climate is favour- 
able to all the operations of industry, varying from heat to 
cold, and therefore more favourable than India to money- 
getting persons. Add to all this that every thing in art, or 
manutacture, or agriculture, is in a most primitive condition 
as regards mechanism, and that withal the Chinese are the 
most imitative people in the world, and that they have 
abundant mountains as well as plains, and consequently 
great probability of mineral wealth; and that, moreover, 
they are energetically industrious, and not given to fighting, 
the whole world scarcely offers a locality adapted for such 
rapid progress when, under the guidance of English brains, 
they shall once enter upon the track of original enterprise. 
Jealous the government may be of foreigners, but they have 
been wise enough to ask for their assistance to put down 
internal disorders, and as industrious Chinese will be sure 
to flow where there is most scope and protection for in- 
dustry, we may be sure that the English settlements will 
be the most prosperous, and that from them will gradually 
radiate the roads and rails which will civilise China with a 
nobler civilisation than belongs to an Eastern despotism. 
Pekin has a latitude of 40, and Canton of 23, with sufficient 

mountain ranges and districts where Englishmen can live 
| healthily, and possibly keep up their race—a race, be it well 
| understood, one of whose missions in the world it is to 
| furnish rulers where they cannot grow indigenously. 
China is not a wooded country, abounding in swamps, 
| but an old cleared land, where navvies can be had to an 
| amount, not, perhaps, quite of the staple of our Englis 
railway-makers, but still of good quality, and of sufficient 
enterprise, as witness Australia, California, and other 
countries, where they swarm when labour is in demand. 
| In making railways by English contractors the chief diffi- 
culty has been the labour question when working in foreign 
| lands, and our American cousins have experienced this 
| also. It has been said that the railway from Panama to 
Darien buried men enough to reach side by side from the 








Pacific to the Atlantic Ocean, as the barrels of Whitbread, 
the brewer, were said by Peter Pindar to reach from 
London to Kew. India and Brazil can also tell more stories 
of the buried dead of England along railway lines where- 
ever dense wood and stagnant water are found; but in China 
there will be less of this difficulty, and it may safely be 
predicted that English engineers will be thick upon, and 
not below, the ground. 

There will be at first the difficulty that there will be no 
East India Government to guarantee a dividend; but it is 
probable that the success attending the first operation, if 
well chosen, will very soon lead the Chinese Government 
into the track, as a simple means of collecting revenue 
from profitable operations. China itself will furnish earth- 
works and stations, but it is England that will supply per- 
manent way and rolling stock, so far as iron is concerned, 
and possibly bridges also. This will be an important 
addition to our iron industry, an indigenous industry added 
to our iron shipbuilding, processes in which we must com- 
pete in very favourable terms with the whole world. 
There is but one want that would defeat the extension of 
railways in China—the element of fuel, and it is upon this 
sabject that we need specific iuformation. We want some- 
thing more than the word coaL stamped in large letters 
at three spots in the province of Quang-tung, in the map 
of Sir Macdonald. But, given the coal, there is an encrmous 
future, opening upon us, to induce a prosperity for more 
than one generation. 

It is a most important thing that the first speculation in 
this direction should fall into right hands, those of ener- 
getic and economic men capable of appreciating their task 
—not those of mere speculators desirous of making a large 
profit and leaving a loss to others who may follow them. 
It is essential that the lines should be made at the lowest 
cost consistent with utility, and to do this requires a correct 
knowledge of mechanical principles, as well as of the 
tracks of local commeree. It is possible that there may be 
specific places in China, with large and certain commerce, 
that would warrant an expenditure per mile equal to the 
Great Western, but that would not be opening railways in 
China on a wide scale. The first question in economy of 
cost 1s to settle the width of gauge. Other things being 
equal, the narrower the gauge the less will be the cost, and 
the less will be the friction. The cross section of earthworks, 
the length of sleeper, axles, and their strength, likewise, 
may be reduced by every inch abstracted from the breadth 
of gauge. Nor will this necessarily diminish the width or 
length of the vehicles. It is quite clear that the wider the 
vehicle the less necessity there will be of length in the 
train, and, consequently, the less will be the retardation 
by side winds. Now vehicles may, in all cases, be safely 
made double the width of the gauge ; and if not intended 
for high speeds, that width may still be exceeded, always 
supposing that the strength of the road be equal to the 
weight of the load. In Norway an intelligent engineer 
Mr. Pfiel, has made one line, and is making others, with a 
gauge of 3ft. Gin., and this with many sharp curves and 
steep gradients; and it is found to answer perfectly well 
—so well that it is probable few lines wiil henceforth 
be made in Norway of any other gauge. 

A gauge of 3ft. Gin, inside the rails, gives a base of 
3ft. 10in. outside, and a base of about 5ft. in the centre of 
the axle bearings; and this, at moderate speeds—say of 
twenty miles per hour—will permit the use of vehicles #ft. 
in width, and of any convenient length to ensure perfect 
steadiness ; and this will do all the work of the 4ft. 54in. 
gauge, as ordinarily arranged, and will save one-fourth of 
the cost in earthworks. 

After the question of gauge comes that of curves and 
gradients. There is no doubt that a straight and level 
line gives the minimum of retarding friction, and, when 
the localities permit it, is the best. But the engineer who 
would make a line of low cost must be prepared for sharp 
curves and steep gradients, and his locomotive a 
ments must be adapted thereto. Asa light rail, especially 
with distant transit, is essential to low cost, it is necessary 
not to overload the wheels of the locomotive. But todraw 
a sufficient load, it is needful to have an engine of sufficient 
weight to use up the steam of a —_ engine advanta- 
geously, and this must be accomplished by distributing the 

oad over a larger number of wheels, «e., increasing the 
number of driving wheels without losing the facility of 
running round curves. The larger the engine can be made 
the better it is for steadiness, and it is now practicable to 
construct engines with eight or more drivers, capable of 
rolling round curves of a chain and a half radius. To 
obtain the full advantage the wheels should be kept small 
—say three feet in diameter, and the springs very perfect, 
to prevent the effect of blows. Using engines of this kind 
for loads would not prevent the use of other engines, with 
four or five feet wheels, for higher speeds. 

Engines of this kind, distributing the load over a con- 
siderable length, would permit the use of bridges of small 
cost and light construction, and would dispense with the 
use of that kind of impedimental luggage called a tender, 
unless, which is not likely to be the case in China, the 
wells or water-courses lie far apart. 

In the structure of permanent way in a country of no 
timber—an article which scarcely ever exists in a thickly- 
populated country, and where people who are poor steal 
every bit of wood they can for fuel—the material must be 
of iron or stone for the sleepers, and the rails should be 
elastically fixed in order to render them permanent. This 
plan is found to answer perfectly well with timber, and 
there is no reason why it should not answer quite as well in 
metal. ‘The durability of the rails depends wholly upon 
elastic action. If rigid, unless the wheel tires be provided 
with elastic action, the rails go rapidly to pieces under 
weighted wheels. But the rigidity depends very materially 
upon the material that lies under the sleepers. If it be 
hard stone, or gravel rammed to the consistence of concrete, 
without intermediate resilience, the rails will rapidly go to 
pieces. But the sleepers cannot be fixed too firmly or 
rigidly if elasticity be provided. In large plains, such as 
the great plain of China, or the Pampas of La Plata, or the 
Llanos of Venezuela, the soil is commonly a vegetable 
earth, where neither sand nor gravel can be procured, and 
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this wili not damage the rails; but then a large bearing 
area will be required, and a very stiffrail; not necessarily a 
heavy rail, for a heavy rail is in itself an anvil, and the true 
form for a rail is abundant depth and width, for stiffness 
without great thickness. Continuous longitudinal bearing is 
to be avoided, on account of the difficulty of dealing with it 
on curves. Upon the whole we should be disposed to dis- 

ense with ballast altogether +s being a pretence of drain- 
ing without the reality, and substitute for it intervallic 
supports of perfect rigidity with elasticity between. In 
swampy ground we think piles might be advantageously 
used, but in a country like China it would be better to avoid 
swamps by going round them. 

We think that 120 tons of iron per single mile would 
furnish both rails, sleepers, tie bars, and fastenings com- 
plete for such a line as we have described, and at a cost in 
England of about £850 per mile, and that engines and 
vehicles need not exceed another £700 per mile, and that 
the whole might be landed in China for something like 
£2,000 per mile. At such a rate as this there could be no 
doubt about a speculation paying, and paying back the 
capital embarked at no distant period. And such a line 


- would do all the work that our East Indian lines can do, 
only at a lower rate of speed. Of course speed is an ele- | 


ment, but it is also a cost. But it will be objected that a 
traffic may grow up to which the line will be incompetent. 
And what then? The permanent way being portable, 
could be carried ahead into another aistrict, and the road 
widened and relaid with another permanent way fit for a 
first-class traffic. Such an iron way would not wear out 
unless it rusted out, and that is a very long affair. Rail- 
ways are always growing, as long as communicat‘on is im- 
perfect, and desirable. They have no termini except the 
ocean. Our metropolitan so-called termini are all getting 
back ways into them to get rid of the stoppage, and the 
word terminus is a sham and fiction belonging only to the 
times of old. 

Sir Macdonald Stephenson has done good service in com- 
mencing the agitation for China. H's large map will 
excite thought, and we shall gradually get the Acati of in- 
formation filled up. ‘Tell us where the coal is, Sir Knight, 
its quality and quantities, and in its neighbourhood we 
will soon get the rail and the iron horse, and bring down 
ta and silk, and what other commodities may be going, 
tu the ocean side. We will give John Chinaman more 
work than ever, and let him have better food than before 
—perchance turn him from rats and such small deer, and 
teach him to eat beef; erect for him machines, to bring yet 
more land under irrigation, and make the steam plough 
an institution of the land under the guidance of outside 
barbarians, till such time as John himself, by dint of his 
imitative faculties, shali eschew his old-world barbarities, 
and become a stoker and engine driver, not asham, like his 
famed steamer, in the days of Captain Hall, of the Nemesis, 
when a funnel and chopped straw furnished the smoke, 
and men between decks ground at the paddles. ‘There is 
bone and muscle and common sense in the Chinaman, and 
the time has come that he should be used, and not abused, 
in the great work of the world. 

Meanwhile, we trust that Chinese railways will be some- 
thing more than concessions, piling cost upon cost, and 
protit on profit, for the benefit of speculators to hand over 
to the workers clogged with debt for shareholders to groan 
over. We have heard say that, one way and another, the 
Great Northern had to pay something near a half-a-miilion 
as a preliminary for permission to make itself. We want, 
in China, the railways without these preliminaries. 

Since writing the above, the report of Sir Macdonald 
Stephenson has been put into our hands, aud from that it 
appears clear that beds of coal do exist within a very few 
miles of Canton, and that it is dug and utilised for the 
purpose of lime-burning amongst other things, and that the 
cost of it in Canton varies from 34s. to 51s. per ton, two- 
thirds of which is cost of transit. he general testimony 
is in favour of lines running from Canton to Han Kan, 
along the coal district, aud 15 miles trom Canton to 
Fatchau is spoken of as connecting two cities of two 
inillions and 600,000 souls respectively, with paper manu- 
factories and gun foundries, und that the present traffic by 
boats is 400,000 passengers yearly. It seems to us that, 
apart from the purchase of land, this might be covered by 
an outlay of £50,000, if the object be to demonstrate prac- 
tically to the Chinese what the steam horse is like. Atthe 
same time we must not forget that there is a Court to pro- 
pitiate, and that the Court will hardly believe at Pekin that 
which is done at Canton. When Dou José Salamanca 
wanted to make a railway in Spain from Madrid to Alicante, 
he began from Madrid to Aranjuez, and carried all 
his heavy materials from the sea to the capital. When 


asked why he did not begin at the sea, he remarked that he | 


could not have get leave to make it at all save as a Court 
convenience. 

Begin where he will in China, we wish all success to the 
stimulator of East Indian railways, and trust he will do as 
much for China. 

THE MULTITUBULAR BOILER.* 

Mr. CuarLes Wye WILLIAMs, like most people, has 
many ideas peculiar to himself, and among the-e uicas is 
one that the tubes of multitubular boilers are of bat very 
little, if any, use. This, at least, is the conclusion to be 
drawn from his recent writings. ‘he whole tube surface 
in ordinary locomotive boilers is, Mr. Williams tells us, but 
one-tenth as effective as an equal area of tire-box plates, and 
no tube surface, he furthermore alleges, is of practical value 
when it is more than 12in. from the tube plate. All this 
Mr. Williams professes to have proved by laboratory ex- 
periments at Liverpool; and he insists, too, that ‘it is 
proved also by the experiments of Mr. Hick, of Bolton, and 
by those of the late Mr. Dewrance. Such conclusions, we 
tear, however, have never been, and never will be, proved, 
and they are, indeed, much too good to be true. There is 
nothing which an engineer would sooner do, if he dared, 
than to cut down the length of all Loiler tubes to Ift., and 








* “On the Steam Generating Power of Marine and Locomotive 
Boilers,” by Charles Wye Williams, Esq., &v. &c. Spon: London. 


it is impossible to say in how many ways this curtailment 
would facilitate the construction and arrangement of nearly 
all varieties of tubular boilers, to say nothing of the great 
saving in cost, weight, and space. ‘I'rue, it is just possible 
that a given extent of surface might be provided for in a 
great number of tubes 1ft. long, as well as in one-tenth the 
number of tubes 10ft.long. But tubular boilers are more 
commonly worked at high pressures, and as boilers are 
weakened exactly in proportion as their diameter is in- 
creased, and as an increased number of tubes of a given size 
would require a larger diameter of boiler, it has been found 
better to keep to the smaller number of long tubes. We 
have not yet added the fact that the greater number of tubes 
would present too great an area of tube opening, or, as 
some have termed it, “ calorimeter ;’ and that, on this 
account, a great proportion of the heat would go to 
waste. But Mr. Williams insists that tube surface 
is of very little if any consequence, and that, say, 
one hundred two-inch tubes are as effective when.only one 
foot long as when they are 10ft. or 12ft. in length. It is 
hardly worth while to argue seriously against the absurdity 
of such a proposition, for very few besides Mr. Williams, 
and those only inexperienced or over-credulous persons, 
would believe it. We have no desire to convince Mr. 
Williams of his error, nor, indeed, do we believe anything 
ever would or cou!ld convince him that he was in the 
| wrong. But if there be those among his readers who may 
| be disposed to accept his singular conclusions as to tube 
surface, we can only say that they are opposed to an ex- 








the Heading, coai burning boilers, with two s.t-. or 
lengths, of tubes, with an interposed combustion chamber 
were for a long time in use. The engineer of the line, Mr. 
Millholland, adopted for his goods engines a set of 3-in, 
tubes, 43ft. long, extending from the fire-box to a com- 
bustion chamber, 2ft. long, and a set of 2-in. tubes, Sft. long, 
extending thence to the smoke-box. In a class of pas- 
senger engines which he subsequently made (in 1852) with 
17in. cylinders, 2ft. 6in. stroke, four-coupled 7ft. wheels and 
a bogie, the grate, for anthracite coal, was 18! square feet, 
and the fire-box surface 66 square feet. The boiler, 48in. 
in diameter, contaiued two sets of tubes, that between the 
fire-box and combustion chamber being 125 in number, 
21in. in diameter, and 2ft. 9in. long, while the set extend- 
ing from the combustion chamber to the smoke-box was 262 
in number, 11in. diameter, and 6ft. Gin. long. The inter- 
mediate comoustion chamber was expected to promote the 
combustion of carbonic oxide, which was supposed to be 
produced from the anthracite coal, but it was found that 
the combustion was practically perfect in the fire-box, and 
that the extra tube plate only obstructed the draught, to 
say nothing of the weight, cost, and wear of the combus- 
tion chamber itself. If it is an object to continually inter- 
rupt the current of heated gases through a boiler, Mr. 
Hunt’s plan, shown on page 241 of our eighth volume, isa 
better plan, we think, than Mr. Williams’ is. ‘The only 


| object either of interrupting or extending the tube surface 


| through. 


perience of thirty years, during which period as many as a | 
| the cheapest and best mode of effecting this reduction, 


thousand engineers have made some tens of thousands 


| of tubular boilers, and have been seeking, in many ways, | 


to improve them. Like almost everything else fabricated 

by human hands, the tubular boiler has been made what it 
is by a tedious process of trial and error, and it remains 
| what it is simply because nothing better has yet been dis- 
; covered. Almost every length of tube has been tried. ‘The 
| larger engines longer tubes were believed to be necessary, 
and finally a length of 14ft., and, in some few cases which 
we could cite, 17ft. was reached. But it was found that, 
while these long tubes gave a good degree of evaporative 
economy, they required a strong blast, which, in a locomo- 
tive engine, could only be obtained at the expense of a 
considerable back pressure on the pistons, So engineers 
returned to lengths of from 9ft. to 12ft. for 2in. tubes, and 
in later engines very small tubes, say 1+in. have been made 
as short as dft., and in a few of Mr. Beattie’s engines on the 
London and South-Western Railway 1 Lin. tubes, only 22in. 
long, were adopted, but with uusatisfactory results. 

It is easy to show the necessity for a considerable length 
of tubes in multitubular boilers. The tubes are conduits 
of hot gases, and their purpose is to transmit the heat of 
these gases to the water. Let us for a moment consider 
the rate at which the heated gases have to travel through 
the tubes. An ordinary locomotive boiler will burn about 
halfa ton of coal an hour, and the air required for its pro- 
per combustion is, according to Mr. Williams’ own showing, 
upwards of 170,000 cubic feet when at the ordinary tem- 
perature. ‘Ihe exact, or even the approximate temperature 
within the fire-box is not known, but it is certainly far 
above 1,200 deg. Fahrenheit, at which iron is red-hot in 
daylight. ‘The temperature of flame is, indeed, commonly 
estimated.at 3,000 deg., and upwards, and in any case, we 
may safely estimate that the air which passes through the 
furnace is expanded, by heat, to at least four times its 
original bulk before it enters the tubes. Here, then, is a 
gaseous volume of nearly 700,000 cubic feet to be passed 
hourly through, say 150 tubes, 14in., or less, in internal 
diameter, to say nothing of the contraction at the ferrules, 
In other words, the collective area of the tubes is 
2! square feet, and, therefore, a velocity of at least 
65ft. per second, or forty-five miles an hour is necessary, 
as otherwise the quantity of gases present would not be 
discharged. With Mr. Williams’ tubes, 1ft. long, only 
the one sixty-fifth part of one second at the most—and 
probably, in practice, not one-half of even this time—would 
be allowed for the lateral re-arrangement of the particles of 
a gaseous column 14in. in diameter, in order to give off’ its 
heat, to say nothing of the conducting power of the 
single foot in length of tube itself. We speak of the 
lateral re-arrangement of the particles of the gaseous 
column because it is usually believed that nearly all the 
heat which the gases give off is liberated by convection 
among their particles, and not by conduction successively 





moving at the rate of, perhaps, 80 miles or 90 miles an 
hour, would be quite sufficient, we will leave to the conside- 
ration of ourreaders, and to the general result of experience. 

Mr. Williams will have it that nearly all the heat- 
transmitting effect commonly attributed to the tubes is 
really due to the tube-plate, and the value of the tube- 
plate heating surface has never, he says, been properly 
counted on, if, indeed, it has been counted upon at all. 
Now, although the tube plate is generally Zin. thick, with 
a vertical surface, and although the rapid circulation 
of the water against it is somewhat obstructed by the tubes 
themselves, we have always estimated it as heating sur- 
face, along with the other walls and crown of the tire-box, 
deducting only from the tube-plate the actual area 
occupied by the tubes. 
effective, as heating surface, than the crown-plate, Mr. 
Williams will not be likely to convince any one besides 
himself. Mr. Williams proposes to multiply tube-plate 
surface, however, in preference to heating surface of any 
other kind. He has obtained his patent, too, as our 
columns for April 24th, 1863 (Volume xv. p. 232), will 
show. He proposes to make a succession of short tubes, 
with intervening combustion chambers. Now, some of the 
earliest tubular boilers had two sets of tubes, with a single 
intervening combustion chamber. Some of the late Mr. 
Dewrance’s boilers, illustrated in the first volume of THE 
ENGINEER, had short vertical tubes and a combustion 
chamber—thus presenting both a horizontal and a vertical 
tube plate, against which the heated products of combus- 
tion might strike. (n at least one of the American lines, 





| early locomotive boilers had Sin. tubes, Gft. long. With , 





from one to another. Whether the time, which a tube Ift. | 
long would allow for giving off the heat of a column of gas | 


That the tube-plate is more’ 





is to bring down the temperature of the gases passing 
If a final temperature of, say, 500 deg. be 
desired, it is only nec:ssary to consider which is 


whether by lengthening the tubes, or by adopting Mr 
Williams’ plan. For so long as the temperature ut the 
smoke-box end is brought down to &00 deg. the rest of 
the heat must have gone into the water, and thus the 
result is the same in either case. We do not think prac- 
tical men would hesitate long between 10ft. or 12{t. tubes, 
and Mr. Williams’ heavy, costly, and, in many ways, 
objectionable plan. For it is absolutely certain that the 
temperature of the escaping products can be brought down 
as low with one set of tubes of sufficient length, as by half 
a dozen successive series of tubes, and as many recipient 
* face-plates,” as Mr. Williams terms the tube-plates. 

The rationale of the multitubular boiler appears to have 
been as well understood by its inventor, James Neville, in 
1826, as it now is, after all Mr. Williams’ writings. 
Neville, in his specification (No. 5344), said— 

“ T declare and describe the object and nature of my invention or 
“ improvement to be, first, to geuerate or produce an equal quantity 
“of steam by means of a new and improved boiler or apparatus 
“which shall occupy less space thin the boilers usually employed 
“ for such purpose ; and, secondly, to effect a saving of fuel by pre- 
“ senting a greater metallic surface, so formed and arranged that 
“ the water in contact therewith may absorb a larger portioe of the 
“caloric emitted or produced by the combustion of the fuel 
“employed, likewise by preventing the escape of any cousiderable 
* portion of such caloric so long as the intensity or temperature of 
“the same may be usefully applied for the purpose of generating 
“ steam.” 

His maltitubular boiler had a fire-box and tube-plate 
which, using his own words :— 

“is perforated with a sufficient number of circular holes, which I 
“ recommend shall not exceed 2hin. diameter, and into these holes 
“are inserted an equal number of thin copper or other metallic 
“tubes or pipes, these terminate and are inserted in a circular 
* metallic place at top, and which is perforated with a corresponding 
* number of apertures or holes. ‘I'he water in the said apparatus is 
“ maintained at such height thot the pipes or tubes already described, 
“ coutinue immersed therein; through the interior of these pipes or 
“ tubes the draught passes or the flame, heated air, or gases ascends 
“through the small pipes to the dome, thence through the elbow 
* pipesdescending through other pipes tothe bottom of the apparatus, 
“ where the draught pas-es off through a flue to a stack or chimney 
“if required. The number and capacity or area of the said tubes 
“ or pipes must in all cases bear a proportion to the extent of draught 
“ required, aud their total external surface should not be less than four 
“ square feet for generating st am for each horse power, if applied to 
“ coudensing engines, and one-halfofsuch proportion for high pressure 
“ engines. In order to increase the effect of my said apparatus, L usually 
“employ a mechanical blast or drauszht for supplying the requisite 
* quantity of atmospheric air for the perfect combustion of the fuel, 
“ such as bellows or a fan formed by a number of revolving planes or 
‘flyers placed in a spiral case; bu: as these machines do not form 
“ any part of my prescut invention or improvement, aud are already 
“ sufficiently kuown, any description of them is unnecessary. 
“ Where I apply such mechanical means for producing the required 
“ blast or draught, [ cause the same to enter into the ash pit, which 
“is furnished with a door. ‘This door and the fire door must be 
* fitted accurately to the door frame to prevent the escape of tie air 
* so forced in, and when I employ such mechanicai blast L check the 
“exit of the heated air or gases by contracting the outlet flue by 
“ means of a damper, so that the beat shall act with greater effect ou 
“ the metallic surfaces in contact therewith. lhe tubes have collars 
* at each end; they are united to the top and botto; planks either 


| “ by brazing, rivetting, or any other well-knowao methol. In some 


* cases I vary the position aud arrangement of the small metallic 
“tubes or pipes, and place them in an horizontal or oblique 
“ position, particularly where altitude of such apparatus should be 
‘* found inconvenient.” 

Such was Neville’s multitubular boiler of 1826, and 
such, substantially, is the multitubular boiler of 1564. 

IRON FORTIFICATIONS, 

As was well observed the other day by Lord Stanley at Man- 
chester, we have discovered at least two things within the 
last few years. Que of these is that the amiable notion of the 
world drifting into a state of lamb-like innocence, generally 
held in England at about the time of the 1851 Ixhibition, 
is a delusion which might have been a snare. ‘ The other 
thing we have learnt is, that science and skill have as 
much to do with the arts of peace as with those of war,” 
—no new thing, in truth, but still a lesson that would have 
been painful to learn from anenemy. The last Russian 
war forcibly drove away the visions of universal peace, and 
though it can searcely be said that the Russians taught us 
the value of applying engineering to warfare, there can be 
no doubt that they showed us the strength of fortifications 
as against vessels, and that the stone forts of Cronstadt 
frightened away the allied admirals in their wooden ships. 
It is probable that the latter-day improvements in ordnance, 
and in armour plating for vessels, would bring up slips to 
a nearer level with stone, and that the Warriors and the 
Gloires would now give a better account of Cronstadt than 
in 1856. But the Russians, who are credited with inten 
tions of conquering the world and of carrying their eagle 
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furtuer than even those of old Rome, scem to have no idea 
of heing left behind in the march of progress in the arts 
or attack and defence. They mean to meet a future 
allied ironclad fleet by solid iron fortresses protecting 
the best kindof gun they can get; and by the time 
that the improvements in the manufacture of steel 
will have led to make steel armour plates with twice 
the strength, and with the same ductility as wrought iron, 
they will doubtless defend Cronstadt with steel forts. In 
the meantime they are not backward!in the use of wrought 
iron, and the Russian Government have sent General Todle- 
ben over to England in order to inspect a system of iron 
fortification, an example of which was examined by a dis- 
tinguished company of engineers and military men last 
Saturday at the Millwall lronworks. It is probable that 
General Todleben knows rather more about earthworks 
than about ironworks, either for manufacture or destruc- 
tion, but he will no doubt prove himself an apt scholar in 
the teachings that began at Kilburn. 

The remarkable iron shield now at Millwall is stated to 
have been commissioned from the Millwall Ironworks Com- 
pany by the Russian Government, in order to test the 
system of iron fortifications patented by Messrs. Hughes and 
Lancaster. Mr. J. Hughes is the superintendent of the 
mills and forges at Millwall, and is a noted worker in iron; 
Mr. Lancaster’s name has been long before the public 
in connection with the oval-bored gun first tried 
in the Crimea, and which some artillerists rank very 
highly in the scale of the rival systems of ord- 
nance, Mr. Hughes has also brought out some im- 
provements in ordnance, so that there appears to be but one 
step from the invention of guns to the means of protection 
from shot. At Millwall were also constructed some of the 
targets which gave the most successful results at Shoebury- 
ness, such as the Chalmers’ target, and several others. The 
works at Millwall are thus a good school for inventors in 
the application of the modern resources of engineering to 
warfare. It is stated that the shield will be experimented 
with on the fortifications of Cronstadt. 

The leading idea at the bottom of the construction of 
this system cf iron fortification is the use of solid square 
bars of wrought iron, rolled with grooves and recesses 
fitting into each other, and laid horizontally. The plan in 
itself is very simple, and, if efficiently carried out, it ought to 
make a powerful structure. These bars may be termed 
the materials, the unit, out of which an embrasure ora 
whole fort may be mainly constructed. The bars used in 
the shield intended for the Russian Government are of a 
very large size for iron rolled with grooves. ‘They are in 
lengths varying from 14ft. Gin. to 12ft. 4in., and 6ft. 2in. 
Their cross sectional area is 12in. x 12in.,a groove 1tin. deep, 
and 4in. wide, is left in the top, and a rebate, correspond- 
ing in size and position, is rolled on the bottom. The pro- 
jection of one bar thus fits into the groove of the other, and 
so on. But in addition to this one mode of attach- 
ment, a dovetailed rib is rolled the whole length 
of each bar. This dovetailed rib projects 3in., so 
that the breadth of cross section of a bar, measured 
from its outside face, is 1din. Each one weighs 1,600 lb. 
per lineal yard, and the weight of the longest bar 
is about 34 tons. The total weight of the shield is about 
140 tons. ‘The rib rolled on the side of the bar which is 
not exposed to the enemy, greatly strengthens it, and, at 
the same time, its dovetailed shape allows, as will be seen, 
the attachment of strengthening frames at the back. ‘These 
oblong rectangular slabs were rolled very clean, and could 
be fitted together after a little chipping. 

Out of such bars was built the principal portion—the 
shield to receive the shot—of the wrought iron structure we 
saw last Saturday at Millwall. Standing in front, its longi- 
tudinal elevation is 43ft. Gin. long x 10ft. high, forming a 
smooth vertical wall of wrought iron, built up of the above- 
mentioned bars or slabs, and pierced for three guns. Each 
of these three embrasures is 4ft. high, the width of throat 
being 2ft. 2in., or, with the bevel towards the inside, 
2ft. Yin. The centre line of these three square openings 
measures 6ft. from the platform. Walking trom the front 
to the side, it will be seen that a powerful vertical rib is 
fitted near each side of each porthole. These twin vertical 
ribs are furnished with slots of a dovetailed shape, in order 
to fit into each of the horizontal dovetails which, as we 
have stated, are rolled on each of the bars, and these sup- 
ports rise up the whole height of the shield, or 10ft. Each 
of these vertical wrought iron backstays is 14in. broad by 
4in. deep, and they are not merely placed on each side of 
ezch porthole, but also at the ends of the shield. At two 
equal divisions of its length the shield is attached to four 
buttresses made of rivetted angle-iron and plates, and form- 
ing a shape like that of the letter A, with a vertical side. 
Long keys or wedges are driven in between the ribs and the 
dovetails, and when hammered home they lock the whole 
tight. As seen at Millwall, these wedges were, of course, 
ouly slipped in siack. A foundation plate, 43ft. 3in. x 2ft. 
x 3tin., rolled in one length, is fitted against the bottom 
bars of the shield, and upon this plate rest the buttresses. 

It will be seen that this arrangement of dovetailed slabs 
dispenses with the use of the ordinary through bolts, the 
holes for which are almost as weakening as if they were 
made by the enemy’s shot instead of by the drill, as they 
bring into battle armour, which is initially pierced. ‘The 
few bolts used are made with dovetailed heads, the broadest 
part of which is generally in the direction whence the shot 
would come. ‘This construction permits the use of a recess 
in front of the head, with a consequent allowance for 
spring in the plate when struck by the impinging shot. 
It is generally held that lin. of wrought iron gives as 
much resistance as Ift. of solid masonry. A wrought iron 
embrasure, thus affording so much strength with such a 
comparatively Jess thickness, clear ly allows the guns to be 
trained with a muc': wider sweep. Instead of the pieces 
having to be points: through a long narrow hole, 8 or 
10, or, in this case, ut least 12ft. deep, they may be easily 
swivelled to almost any angle. ‘The wrought iron wall 
also presents a proportionately smaller area of target to 
the enemy’s guns. There can be no doubt, also, that an 
iron fortification of this kind is, to some extent, portable 
—that is to say, with easy railway communication, and 





with such facilities as traction =e and steam cranes, a , 


powerful iron fort could be erected with comparative speed, 
and be as quickly dismounted—always supposing that the 
ground can stand the weight. The weak part of the 
Russian shield now at Millwall is, doubtless, the top bar, 
and it is probably there where a shot would do most 
execution. ‘There is alsoa ratherdeep slot into that bar which 
is a couple of feet or so below the bottom of the porthole. 
his is for an attachment to the gun; and although, on 
looking at the shield, it is scarcely possible to conceive 
that it could be pierced by a shot, it is at these spots 
where the shots should be aimed, with the intention of in- 
juring the structure. On the other hand, it is probable 
that a shield of this kind would have its base protected by 
masonry itself, covered with another plate at an angle, 
and the slots would thus be protected. 

The material of these slabs is the remarkably ductile 
soft, tough, iron for which the Millwall Ironworks have such 
a name, and which is said to be made of a mixture of 
several kinds of Welsh iron. ‘This Millwall iron is just the 
material to withstand a shot, as is clearly proved by many 
of the Shoeburyness experiments. It is probable that the 
cold Russian winters will somewhat diminish this ductility, 
and render the iron more brittle, especially under the impact 
of shot. A somewhat similar effect on iron is said to be 
noticed in Canada. No iron has the same strength or 
elongation when frozen as when at a moderate temperature, 
and Swedish or Russian iron is probably better with our- 
selves than in its own country. Five plates are taken and 
united under the rolls into slabs 12in. wide and some 4in. 
thick, being also rolled with a groove opposite to a rebate. 
Five of these slabs are then taken to form the armour- 
bar. The cross-section was remarkably clean and free from 
the marks of the oxide, always formed between the plates in 
the furnace, and which no rolling can completely get rid of. 
A close test of the goodness of the welds in an armour- 
plate, which has been rolled up from a series of superposed 
plates, is to observe the ends, which are generally slotted 
straight in a slotting machine. ‘The vertical tool marks thus 
produced are easily detected by contrasting with the hori 
zontal black lines that testify to more or less defective welds. 
We examined several armour plates in the planing shop at 
Millwall in this way, and we could observe but compara- 
tively slight indications of defective welding, or, more 
properly speaking, of the presence of the oxide between 
the rolled and welded down plates. It is quite impossible 
for the men to brush away the scale formed on the outside 
of the iron as it is heating in the furnace. A natural 
question to ask, on seeing a massive iron structure of this 
kind, intended to be exposed to the sea air, is the effect 
that corrosion will have upon its durability. This is a 
question that can only be settled by time. ‘I'he inventors 
of thisshield propose to fill up some of the internal crevices 
and openings with Trinidad pitch, run in hot. The most 
effective means of preserving iron that have been tried as 
yet, is to dip it, while hot,in tar or linseed oil. Smeaton thus 
preserved the ironwork of the Eddystone lighthouse ; and 
very successful results have lately been obtained with rails 
thus treated, in order to stand, without injury, the severe 
corrosive action of the bilge water in the hoid of a vessel 
during the long voyage to India. When in a heated state, 
the pores of the iron are more open, and in cooling, they 
appear to close upon the tar or the oil, which protects the 
metal. 

There can scarcely be a doubt that the use of iron for 
fixed forts is likely to produce successful results. There is 
a limit of weight to the amount of armour which can be 
fixed to a ship, however built, while there is practically no 
limit to the weight that can be built on a sound foundation. 
We first increased the power of our ordnance, and this was 
at once met by armour-plating. An armour-plated ship, 
armed with powerful steel rifled guns, is thus, in all proba- 
bility, more than a match for an old-fashioned stone fort. 
‘The question has not been thoroughly tried as yet, but, at 
any rate the fighting values of armour-plated ships and 
stone fortifications approximate too closely to be pleasant 
to those who may have to trust to stone fortifications. 
‘Lhe step of building iron forts is thus only a natural one, 
and in snch a case as this England can always beat the 
world—at least until the fulfilment of Sir W. Armstrong’s 
predictions as to the exhaustion of our coal pits ; and we 
certainly are working them at the rate of some ninety mil- 
lions of tons per annum. 





Nava Enorveers.—The following appointments and promotions 
have been made at the Admiralty; Frederick W. Sutton (B), pro- 
moted to be chief-engineer ; Jno, Marwood, engineer, to the Daunt- 
less, fur the tenders; William H, Hooper, engineer, to the Indus, as 
supernumerary; H. H. Mothersule, eugiveer, to the Fervent; Eyre 
Miles, supernumerary in the Asia, promoted to be engineer; F. T. 
Pendleton, in the Styx, promoted tu be acting-evgiveer; aud Robert 
Walters, assist -engineer, to the Formidable tur the Lizard. 

Prorosep Great Bringe across THE Fortu at BLackness,—At a 














PROGRESS IN NEW 8U0U7T.i Wana. 

Tue mail just arrived brings intelligence of rapid progress in this 
colopy in railway, harbour, and general works. Railways and 
telegraphs are extending themselves in all directions. Contractors, 
however, appear to be very stringently treated. We find that 
tenders were on the 16th August received for a contract on the 
Great Northern Extension—a length of fifteen miles, continuing 
the railway from Liddell to Muswellbrook. Six tenders were sent 
in, end the lowest was that of Mr. G. Blunt, the contractor for the 
adjoining section. Two years are allowed for the completion of 
the works. One of the clauses inserted in the general conditions to 
be signed by the tenderers for this and for future railway contracts, 
is directed against the truck system, and requires that the workmen 
of every class employed on the works shall be paid their wages in 
full in the current coin of the colony at least once in every month, 
and that no mode of payment by provisions, liquors, or goods, will 
on any pretence be allowed. It is also provided that before the 
payment of any money to the contractor the commissioner may 
require from him a declaration that bis workmen have been paid 
their claims of every kind in full in money, and may withhold pay- 
ment until such declaration is made. In the event of the contractor 
becoming insolvent or making an assignment, the commissioner 
may take the work out of his hands. The coutractor is required, 
when not personally superintending the works, to have a respou- 
sible agent or overseer stationed upon them to receive instruciions 
from the superintending officer. Complete power is given to the 
engineer-in- chief to take the works out of the hands of the cou- 
tractor or to cancel the contract, should he not be satistied with the 
rate at which the works are proceeding. Penalties are prescribed 
for exceeding the contract time, to be deducted from payments ; and 
it is further notified that no certificave will be given atier the date 
specified for the completion of the contract until the whole of the 
works shall have been properly completed to the satisfaction of the 
engineer-in-chief. These and other severe conditions are under- 
stood to have been called for by the unsatis!actory mannerin which 
some of the railway contracts have been performed; they will, if 
rigidly enforced, doubtless prevent some abuses that may have 
hitherto occurred, and keep the coutractors up to the mark; and at 
the same time deter from tendering for the railway works a class of 
men who are not in a position to carry them out properly. 

The accounts received respecting the progress made upon the new 
extensions are all to the effect that the contracts have been greatly 
interrupted by the extraordinary wet weather. ‘he continued 
heavy rains stopped the works for several weeks, and the miserable 
state of the bush roads has prevented the contractors from carting 
material to the line, As the result of these and other interruptions 
several contracts will be delayed considerably beyond the specified 
time, 

The first blast furnace for iron smelting erected in the Australian 
colunies was, about two months ago, brought into successful opera- 
tion at the Fitzroy Ironworks, at Mittagong, and a quantity of iron 
of splendid quality has been produced trom the ore, The number- 
less uses to which iron is applied, aud the large demand for it for 
the various public works in a young country, invest with special 
value the first production of this metal in Australia, The situation 
of the Fitzroy mines is extremely favourable for the development 
of the iron-produciug industry. he Great Southern Railway will 
pass through the property of the company, aud it is expected 
that the line will be completed to Mittagong—a distance of eighty 
miles from Sydney—before the end of next year. his position 
will afford admirable facilities for supplying the Governmeut with 
raiis and other iron work; and the company have been offered the 
same price for the rails as it costs the Government to place (hem on 
the line. A large and remunerative busivess is thus offered to the 
company ; and, under energetic and judicious management, the 
undertaking cannot fail to be very successful. A company for 
working the mines at Mittagoug was started about tweive years 
ago; but, owing to various causes, the attempts to produce irou 
from the ore have hitherto beeu unsuccessful. It is not necessary 
to advert to the previous hiswury of the undertaking further than to 
meution that, as the result of correspondence with Messrs. Davy 


; Brothers, the proprietors of the Park Ironworks, near Sheffield, the 





recent meeting of the North British Railway, the chairman, Mr. | 
Hodgson, M.P., stated that calculations were in progress whether | 


or not a great bridge across the Forth at Blackness and Charlestown 
(above North and South Queen’s Ferry) would not be nearly as 
economical as the railway ferry which they hed parliameutary 
powers tu construct. The Forth is nearly three miles broad at this 
point, and the bridge, if erected there, would be one of the greatest 
eflurts of railway engineering. Another great engineering project 
is a bridge over the Forth of Tay, from Newport, in Fifeshire, to 
Dundee. It would be an undertaking scarcely less in magnitude 
than the Forth bridge, in connection with which it would afford an 
unbroken route from Edinburgh to Dundee. 

Tue Steam-noat Piers OF THe THames EmBANKMENT.—In the new 
steam-bost lauding places, the “ dumbies,” which rise and fall with 
the tide, will lie in recesses, formed by pedestal-piers, generally 
projecting from the embankmeut, or rather from the line of stairs, 
which themselves will descend parallel with, but outside of, the 
general line of the embankment-wall. By the new connection of 
the water-highway with a highway for pedestrians and carriage-, 
extending on the north side, from Chelsea to Blackfriars (excepting 
the space occupied by the Houses of Parliament, Abingdon-strect, 
and Millbank-street),—and which may be afterwards carried 
further in the direction of London Bridge, the river, and its 
capabilities as a highway, will become known and appreciated as 
they have never b.en before. With improvement in the steam- 
boats, and better regulation to avoid deiay, both much needed at 
present, the number of passengers by the water route will be increased, 
even after the valuable provision of the uew land route. I: is, 


therefore, important that these landing and embarking places should 
= well considered, as we may hope ihey have been.— 
hl . 





company bave recently secured the services of Mc, Joseph Kaye Hamp- 
shire, late manager of the Whittington lronworks, near Chestertivid, 
in Derbyshire, and of Mr. Frederick Davy, from the Park Lrou- 
works, who now acts as engineer to the company’s works. ‘The 
blast furnace now in use for smelting is 75{t. in height, and its 
greatest width internally is 15ft. It is fitted up with the latest 
improvements from Eugland, and it is blown by a pair of hori- 
zontal engines—42-horse cylinders—driven by a pair of bin. 
cylinders, made upon the place. ‘The steam en_ine attached to the 
rolling mills was made in Sydney, by Messrs, P. N. Russell and 
Co., and is of 40-borse power, ‘The mill is capable of rolling all 
kinds of merchant iron, from the size of seven-eighths of an inch 
up to 3in; at has been at work for several inonths past. There is 
also on the spot a superior stock of rollers, of Euglist: manutacture, 
for the productioa of railway bars aud boiler plate ; and there is in 
course of erection a new cupula, in addition to the one already ou 
the property. ‘The anthracite coal is at present brought from @ dis~ 
tance of two and a half miles, but the company are proceeding with 
the sinking of a shaft, which is already carried to a depth of LUUft. ; 
when this mine is worked the cost of obtaining coal will be reduced 
by one-half. itis believed that limestone exists on the property, 
though it has not yet been discovered; but the railway hwe in 
course of construction towards Goulburn will pass through a large 
field of limestone, distant about thirty miles. 1 is intended to pro- 
ceed at once with two more blast furnaces, on the most improved 
principles, cased with boiler plate, instead of the stone, of which 
the present ove is coustructed. It is also proposed to commence a 
large mill for making boiler plate of all sizes and strengths, and for 
the rolling of railway bars, to be driven by a poweriul engiae, of 
from 80 to 100-horse power. ‘The ore exists in great abundance on 
the company’s property upon the surface of the ground, and can be 
brought to the mouth of the furnace calviaed at a.cost of 63. per 
ton. ‘The depth of the ore is believed to average nui less than 30ft, 
—svlid masses of pure ironstone. By the appliance of a hot blast, 
which will shortly be erected, it is expected tuat the ore will yield 
70 per ceut. of metal. A number of pigs and sum small castings 
have been sent down to Sydney, aud have attracied much notice, 
not merely from persons engaged in the irop trades but irom the 
public. ‘I'he fine quality of the iron has caused much surprise, aud 
1s declared by those who profess to be judges to be second tw nuove 
produced at avy mines in the world. 

The Australian Paper Company, which was projected some ten 
months since, have purchased a portion of the Uoliingwood estate, 
near Liverpool, the property of Mr. J. H, Atkinson, fur the purpose 
of carrying on the manufacture of paper. The land, which consists 
of about seventeen acres, is considered to be admirably situated for 
that purpose, having an extensive frontage to the George's Kiver, 
whence an abundant supply of fresi water can be obtained, aud 
being also connected by a siding with the Great Southern Railway, 
within twenty-two miles of Syduey. The directors of the company 
were elected on the Ist of Juty last. Mr. BP. N. lbisovll, wie, we 
understand a:rived in Kngland by this mail, has been commissioned 
to purchase aud tu ship the requisite machinery for making paper, 
the su of £8,000 having been remitted to Eugiand for the purpose. 
‘I'be sirectors expect the works to be in operauiou in twelve months. 

‘The mercantile steam marine has largely increased. Although 
the port of Sydney has a powerful rival in that of Melbourne, yet 
the harbour of Port Jackson, from its geographical position, great 
dimensions, safety, and small tidal influence, makes it a natural 
dock, requiring but little improvement to facilitate its usefulness ; 
and this is further increased by the proximity of the coal-fields ot 
the Hunter River district on the north, and those of Wollongong and 
Bulli on the south, affording advantages of a ready supply of fuel 
for the use of steam vessels, forges, factories, and manufactures re- 
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quiring a large consumption. These facilities, together with the 
geographical features of the country, have contributed and 
necessitated the means of establishing a steam marine of such pro- 
portion in number and tonnage as to bear comparison with many of 
the principal ports of Europe, of which the majority belong to the 
port of Sydney, engaged in the commerce of a coast line reaching 
along the Australian continent, from King George’s Sound on the 
south west, along the colonies of South Australia, Victoria, New 
South Wales, and Queensland; on its north-eastern coast to the 
Pioneer river, the most distant port. The navigable rivers are 
traversed by vessels of a peculiar construction, suited to the shoal 
and narrow channels of tbe inland waters, acting as feeders to the 
sea-goiug vessels, spreading the influence of trade as far as the 
arteries will allow. 
The number, tonnage, and power of these vessels so engaged, and 
connected with the port of Sydney, are as follow :— ictus 
essels. 
The Australian Steam Navigation Company .. .. «+ « 22 





Clarence and R. R.S.N. Company .. .. oe «os 2 os 6 
Illawarra S. N. Company... «6 «oe «+ 08 «6 «8 of oe 4 
New Hunter R. 8S. N. Company... .. «2 of os ce oe 4 
Individual proprietors and others «5 «2 +s 6s ee ee ee | OF 
Sold to other ports 20 «2 os cc ce 6 ce 08 oe cf 4 
See ae ee ee ee ee ee 4 
J. R. Mail Company (New Zealand Mail), principal depot 
ByGney co os os ce co. ce 00 oe oF 08 cf 
P, and O. S. N. Company (mail service’, principal depot 
Sydney oe a oe ee ee 3 
Bandon (owned Im) 4. «c oc co co cf es cc v0 00 8 
Calcutta... ce oe oe 8 of cf co co ce 08 ce ee 1 
Melbourne... os 6 ce «cs oc c¢ co eo 06 08 oe 1 
Hobart Town .. oc +e ce co coco co 09 8 ce 1 
Queensland... «es ss s+ cf ce of 8 +e ef ce ce 3 
New Zealand... so oo 00 «cc oe oo ce ce cf of of & | 
105 


Total tosnage (gross register}... .. 1. ss ee 35,347 tons. 
Total horse powerofengines .. .. «.. «+ «2 9,369 horse power. | 
That this fleet of vessels contributes to the trade, wealth, and | 
importance of the port, is unnecessary to comment upon, and | 
necessitates the extensive docks, and engineering works, in which | 
the most expensive tools and machinery of such various sizes and 
uses are provided, as to meet every emergency of accident to which 
machinery is subject, and by their number to represent a very | 
considerable capital, and constitute the port of Sydney the centre of 
marine engineering throughout Australasia, and the depét to which 
steam vessels from all parts concentrate to receive new boilers, 
docking, and that general restoration of machinery periodically , 
required. The very common use of iron, superseding that of wood, | 
in the construction of vessels, has made it necessary to increase the | 
capabilities of the several establishments to expedite repairs in 
instances requiring such assistance. 

The docks and principal engineering works of the port of Sydney 
are as follow :— | 

The Fitzroy dock, belonging to the (iovernment, situate at the | 
peval establishment of Cockatoo island, is capable of taking in| 
vessels of the largest tonnage. The workships adjoining are sup- 
plied with a large class of the best tools, steam hammers, ready for | 
immediate use, Ke. H 

The Waterview dock is very largely used in docking the vessels | 
engaged iu the mail services, and those belonging to several local 
companies and proprietors, and is capable of taking in the largest 
class of ships. Adjoining are shipwright and engineering works, 
large shears for masting purposes, and every requisite for the repair 
of vessels in the several branches to which they apply. This dock 
and works form part of the establishment of Mr. John Cuthbert, the 
shipbuilder of Darling harbour; the engineering department being | 
a branch of the firm of Messrs. P. N. Russell and Co. Its proximity 
to Sydney, and the regular communication by an established steam 
ferry, gives great facility for expeditious repair, painting, &c. 

The floating dock in Darling harbour is chiefly used in docking 
sailing vesels and smal! steamers, and is capable of floating a vessel 
of about 500 tons. The ship dock and works of the Australasian | 
Steam Navigation Company is a most complete establishment for the 
construction of iron steam vessels, large power boilers, aud heavy 
machinery, provided with steam hammers for heavy forgings, large 
lathes, and all requisite tools for the construction or restoration of 
engines of largedimensions. ‘lhe slip dock is capable of taking up, 
separately, two vessels of about 1,000 tous each, At these works, | 
four iron vessels have lately been built, and the engines made under 
the management of Mr. Thomas M’Arthur, the company’s superin- 
tending engineer, adapted to the peculiar requirements of shoal 
river navigation, one of which was a gunboat, built for the New 
Zealand Government, fitted with shot proof towers, which has done 
good service, and taken a very prominent position in the history of 
the present New Zealand war. ‘he vessels are of large dimensions 
to ensure a light draught of water. At present they have in course 
of construction an iron vessel for sea voyages of about 180ft. in | 
length by 24{t. in breadth, for which engines are being made of 80- 
horse power, on the high pressure expanded and surface cond 
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Grants of Provisional Protection for Six Months. 


1501. Joun Macartuy, Alderney-road, Mile-end, London, ‘‘ Improvements 
in apparatus or means employed for freezing or cooling fluids or other 
matters.”—A communication from Edward Preble Torrey, New York, 
U.S.—-Petition recorded 16th June, 1864. 

1634. WitttaM Brookes, Chancery-lane, London, “ Improvements in sew- 
ing hi Ma A ication from Albert Francis Johnson, Boston, 
Suffolk, Massachusetts, U.S.— Petition recorded 30th June, 1864. 

2055. Jean Curysostome Desumrur, Guise, Aisne, France, ‘‘ Au improved 
spring mattress.”—Partly a communication from Napoleon Praxel, 
Guise, Aisne, France —Petition recorded 18th August, 1864. 

2365. Ropert Smith BarTLEEt, Redditch, Worcestershire, *‘ Improvements 
in the manufacture of needles, and in machinery to be used in the said 
manufacture.”"—Petition recorded 27th September, 1864. 

2375. JAMES LisTeR, Clare, Suffolk, * Improvements in theodolites, levels, 
and other instruments, which improvements are more especially appli- 
— to setting out surface widths of railway slopes or other inclined 
planes.” 

2377. CasperR Jocnim WiLikLM Macuon, Gresham-street, London, ‘‘Im- 
pr its in the facture of crinolines, and in the machinery or 
apparatus connected therewith.”—A communication from Otto Langen- 
beck and Fritz Langenbeck, Barmen, Prussia.—Petitions recorded 2>th 
September, 1864. 

2447. Epwar> Davigs, Chowbent, Lancashire, ‘‘ Improvements in machi- 
nery or apparatus for forging and shaping articles of iron, which is more 
particularly applicable to torging bolts, nuts, and rivets.”"—Petition 
recorded 5th October, 1864. 

2453. THomMas Brown, Dagmar-road, South Hackney, Middlesex, ‘‘ An im- 
proved cap, designed for increasing the upward draught of chimneys, 
and for ventilating ships and buildings.” 

2454. Joun WiLtiamM Gipson, Carlisle-terrace, Dublin, ‘‘ Improvements in 
working the slide valves of steam and other engines.” 

2455, Epwarp Tuomas Hugues, Chancery-lane, London, ‘*‘ Improvements 
in looms for weaving.”—A communication from Etienne Veyrier and 
Paui Garde, Lyons, france, 

2456. FREDERICK TOLNAUSKN, Boulevart Magenta, Paris, ‘‘ Improvements 
in apparatus for transmitting signals."—A communication from Pietro 
Ambjorn, Count Sparre, Stockholm, Sweden. 

2457. CuarLes LANGFoRD OLiver, Child-Okeford, near Blandford, Dorset- 
shire, “‘ Improved apparatus for brushing the hair.” 

2460. BENEDICT MARGULIkSs and JoHN KNowLEs Leatuer, St. Helen’s, Lanca- 
shire, * Improvements in the manufacture of salts of chromium.” 

2461. WILLIAM ANDERSON, Dublin, *‘ Improved apparatus for working 
railway signals.” 

2463. Francis Wess Snreips, Delahay-street, Westminster, London, 
“Improvements in telegraphic posts.” 

2464. Perer ARMAND LE ComTE DE FONTAINEMOREAU, South-street, Fins- 
bury, London, ‘Certain improvements in machinery for propelling.”—A 
a from Pierre Charies Nesmond, Rue des Vieux Augustins, 
aris 








bury, London, ‘‘ Certain improvements in photography for obtaining 
images direct on cloths and other materials.”—A communication from 
Jean Nicolas Truchelut, Rue de Grenelle, St. Honoré, Paris.—Petitions 
recorded (th October, 1864. 

2467. Joun Pemberton TURNER, Birmingham, “Improvements in the 
manufacture of certain kinds of metallic buttons.”—A communication 
from Pierre Labat, Belleville, Paris, 

2468. THomas Parkins, Robert Town, near Normanton, Yorkshire, ‘ Im- 
provements in apparatus used in the manufacture of prussiates of 
potash.” 

2469. ANDREW Muir, London, “Improvements in breech-loading fire- 
arms.” 

2470. WILLIAM CLARK, Chancery-lane, London, “ Improvements in pre- 
paring or treating vegetable fibrous materials.”—A communication from 
Hubert Dupré, Boulevart St. Martin, Paris. 

2471. GkorGse Davies, Serle-street, Lincolu's-inn-fields, London, ‘* Improve- 
ments in oiling wool.”—A communication from Benjamin Head Light- 
foot, Philadelphia, Pennsylvania, U.S. 

2472. GrorGe HASELTINE, Southampton-buildings, Chancery-lane, London, 

"—A C ication 


Nov. 4, 1864. 





2517. JEROME VALENTINE JONES and GrorGe James WituiAMs, Birmingham 
“Certain improvements in the manufacture of cornice poles, which it- 
provements are also applicable for other purposes.” ; 

2518. MaTTHEW JAMES Ricg, Sherlock-street, Birmingham, “ Improved 

neumatic apparatus for communicating between passengers and guards 
in railway trains, as also between the guards, passengers, and engine 
driver of such trains.” —Petitions recorded 12th October, 1864. 

2521. ALFRED SWEET PATERSON, Victoria-street, Birmingham, “ Improve- 
ments in nut and lobster crackers.” 

2523. Freperick Norie, James-street, Cannon-street-road, St. George’s-in- 
the-East, London, ‘* New and improved machinery for raising and apply- 
ing water and other fluids.” ‘ 5 

2525. Jonn Watson, Lombard House, George-yard, London, “ Improve- 
ments in the manufacture of hydrocarbons.” ‘4 

2529. JoHN THomas Cook, Napicr-street, Haylestone-road, Leicester 
“Improvements in battens for weaving."—Petitions recorded 13th: 
October, 1864. 

2533. WiLLIAM Ropert Sykes, Pimlico, Middlesex, ‘Improvements in 
apparatus for transmitting positive and negative currents of electricity.” 

2535. Josep Watts, Coventry, Warwickshire, ‘‘ Improvements in appa- 
a, for conducting the fermentation of wort and other fermentable 

iquids. 

2537. PrreR MeuLeMANs, Brussels, Belgium, “ Improvements in railway 
wagons and carriages.” 

2539. JouN HENRY DALLYMEYER, Bloomsbury-street, London, “ Improve- 
ments in the construction of lenses, which improvements are especially 
applicable to lenses for photographic purposes.” - 

2541. WitLiaM Cuark, Chancery-lane, London, ‘Improvements in the 
means of lubricating, and in apparatus for the same.”—A communica- 
tion from Pierre Etienne Proust, Boulevart St. Martin, Paris.— Petitions 
recorded 14th October, 1864. 

2543. JouN Henry Baikkugy, Beech-hill Mills, Halifax, Yorkshire, “An 
improvement in ladies’ waist buckles,” 

— JAMES Hayes, Bow-lane, London, “ Improvements in sewing ma- 
chines.” 

2549. Henry Mason, Bradford, Yorkshire, ‘‘ Improvements in cap or tube 
frames employed in spinning and twisting fibrous substances.” 

2551. Epwarv Baines, Blakeney, Norfolk, ** Improvements in apparatus 
for reefing and furling ships’ sails.”"—Petitions recorded 15th October, 
1864. 





Francis ALTON CALVERT, Manchester, ‘‘ Improvements in engines 

wv obtaining motive power.” 

2557. Cuan es Tior Jupkins, Ludgate-street, London, and WILLIAM HENry 
GosLinG, Kenilworth-road, Victeria Park, Middiesex, ** Improvements in 
machines for sewing or working button-holes.” 

2559. ALFRED HILL, Birmingham, ‘Improvements in privies, dry closets, 
and commodes, and in deodorising substances to be used in privies, dry 
closets, and com modes.” . 

2561. Joun Bruce, South Shields, Durham, ‘* Improvements in the manu- 
facture of fabric suitable for sail cloths, awnings, tarpaulings, and other 
purposes,”— Petitions recorded 17th October, ISU4. 

2567. ALFRED PAUL and Epwin PAUL, Thomaston-street, Everton, Liver- 
pool, ** A new or improved hydraulic rudder brake.” 

573. NatuaN Tuomrson, Abbey-gardens, St. John’s-wood, Middiesex, 

Improvements in stoppers for botiles, jars, and other vessels, and in 

oppers for the muzzles of fire-arms.” 

5, WILLIAM EDWARD Newton, Chancery-lane, London, “ Improvements 
in chronometer watches.”—A communication from Henry Rothfelder, 
New York, U.S. 

2577. Joun Lupwie, Upper Holloway, Middlesex, ‘‘ Improvements in the 
means of setting or securing stones and other materials applicable to 
jewellery and other manufactures."—Petitions recorded 18th Octoter, 
1Sn4. 

2589. FREDERICK Watters, Shefficld, Yorkshire, ‘* An improvement in 
pen-knife and pocket-knife blades, and in the mode of fixing and employ- 
ing the same.” 

2591. Maurice Ganpy, Liverpool, ‘‘ Improvements applicable to reefing 
and furling the square sails of navigable vessels from the deck.” 

2593. JouN Suaw, West Smithfield, London, ** Improvements in coffer 
dams, aud in apparatus to be used therein, and in sinking cylinders and 
tanks for making foundations under water.” 

2597, RICHARD ARCHIBALD BrooMan, Flect-street, London, “ Improvements 
in apparatus for registering and indicating the distances travelled by, 
and the rate of travelling of, cabs and other vehicles, and the time they 
have been engaged.” —. ication from Alfred Claustre, Paris. 

2509. Water Haut, Erith, Kent, **‘ improvements in barrels or casks for 

jor” 















**An improved process for purifying coal and ores.”— 
from Benjamin Franklin, Penniman, New York, U. 

2473, CHARLES CHAPMAN, Leadenhall-street, London, “ Improvements in 
lifeboats.” 

2474. Epwin ALLEN, Radcliffe Hall, Lancashire, ‘‘ Improvements in driving 
bands and chains, and in the method of piecing, connecting, or repairing 
the same.” 

2475. Tuomas Kenyon, jun., Miles Platting, Manchester, “‘ Improvements 
iv preparing, fixing, and mordanting cloth and yarns.” 

2476. RopeRt SAUNDERS Prowss, Henry Dvukk, and Tuomas CLAYTON, 
Liverpool, ‘* Improvements in ordnance and small arms.” 

2477. Henry Kemp and Francis Joun Kemp, Holloway-road, Middlesex, 
“Improvements in the preparation and hardening of leather for boot and 
shoe soles, straps, bands, aud other purposes ” 

2478. AppIs JACKSON, Aynscomb House, Orpington, Kent, ** Improvements 
in constructing and arming ships and other vessels or floating bodies.” — 
Petitions recorded 7th October, 1864. 

2479. RichakD Epwakp Donovan, Court Duffe, Castleknock, and MATTHEW 
O'FARRELL and FRANCIS O'FARRKLL, King-street, Dublin, ‘* Improve- 
ments in machinery or apparatus for rolling and twisting tobacco, also 
applicable to the rolling and twisting of hemp, flax, wool, cotton, and 
other fibrous substances,’’ 

2480. Witt1amM Epwarp Newrtoy, Chancery-lane, London, ‘* Improvements 
in the construction of projectiles,”—A communication from James Finlay, 
Cold Spring, New York, U.S. 

24581. jHEsry Sertimus CoLemMan and ALFRED George Epwin Morton, 
Ch f, 








tion principle. The building of such a vessel, of iron, in the colony 
is a great event, and is expected to bear comparison, in quality and 
cost, with those imported, as well as giving facilities for the esta- 
blishment of such a custom as may extend to vessels of larger 
dimensions. 

‘he use of wood in the building of steam vessels, for which the 
timber of the country is admirably suited, being of a very durable 
nature, gives considerable facilities for such a purpose. Mr. John 
Cuthbert has lately built two screw steam vessels of about 200 tous 
burden each, one paddle-wheel tug vessel, newly launched, and has 
another on the stocks 150ft. long. 

The engineering works of Messrs, P. N. Russel: and Co. are very 
‘extensive, and well supplied with a large plant ot the newest tools 

machinery, with every requisite for the construction of powerful 

boilers, castings, and forgings. The branch establishment 

at the Waterview Bay dock affords every convenience for repair of 

steam vessels. This firm have built several iron vessels for the 

navigation of the rivers of New Zvaland, and have been very suc- 
cessful in the construction of the boilers and machinery for others. 


The engine works of Mr. Joseph Mather are of a similar nature, 
altbough not so extensive, and are constantly engaged in the erec- 
tion of machinery and boilers, 


In addition to those already described, there are several less 
extensive works, occupied in connection with steam vessels, 
distributed throughout the city, such as engineers, founders, 
pattern makers, boiler makers, coppersmiths, blacksm‘ths, shp- | 
wrights, joiners, painters, and labourers, which, if taken collectively, 
in addition to the number of persons regularly engaged at the | 
several works, together with the large number employed in naviga- 
tion and on the different wharves and docks, will prove the steam 
fleet, independent of its commercial conveniences, such an acquisi- 
tion as to contribute materially to the general benefit and wealth of 
the port of Sydney, as well as being a representative of its growing 
commercial importance. 





Tuames Vatrey Raiway.—On Tuesday morning this new rail- 
way, which is a branch of the London and South-Western Railway, 
was opened to the public for passenger traffic. The line is seven 
miles and a half in iength, and forming a junction with the new 
Kingston branch a short distance from Twickenham, will provide 
railway communication for a large and wealthy district between 
Twickenham and Shepperton, the latter being the terminus of the 
Thames Valley Extension. It is a single line, the stations, which 
are at Falwell, Hampton, Sunbury, aud Shepperton, with the 
exception of the first-named, being provided with loop sidings. 
There is also a loop siding at the Thames Valley Junction with the 
Kingston line, while semaphore signals have been erected for the 
working of the traffic. ‘he line, which runs through a very 
picturesque country, is likely to become popular from the proximity 
of its junction with the Kingston, Richmond, and Windsor branches 
ef the London and South-Western Railway. I 





d, Essex, *‘ Improvements in the application of steam power to 
the cultivation of iand, and in the rope drums used for such purposes.” 
2482. GeRARD NoxL Botton, The Pines, Torquay, Devonshire, ‘* Improve- 
ments in rifles and other fire-arms.”—A communication from Jean 
Dauzat, Cours Impérial, Saintes, France.—Petitions recorded 8th October, 


1864. 

2483. Ricuarp Mepwin Hanps, Coventry, Warwickshire, ‘* Improvements 
in i or app for dressing, finishing, and lustring yarns and 
threads of silk, cotton, and other fibrous substances.” 

2487. Joun CasseLL, La Belle Sauvaze-yard, London, “ Improvements in 
treating coal, peat, shale, wood, and ligneous products, and iu obtaining 
fuel, oil, and other products therefrom.” 

2489. Tuomas Suorey and Joun BELL, South Shields, Durham, ‘‘ Improve- 
ments in reefing, furling, and setting the sails of ships and vessels.” 

2490. Joun Butcuart, Gardener-street, and HrNkY STROUD, Stephenson- 
street, North Shields, Northumberland, ** Improvements in reefing and 
furling sails.” 

2491, Exxest Louis Niconas, Rue Fontaine, St. Georges, Paris, ‘* Improve- 
ments in apparatus for bookbinding.” 

2192. James Wester, Birmingham, * Improvements in the manufacture 
of flat chain.” 

2493. Henry THOMAS WEDLAKE, George-street, Euston-road, aud Francis 
JAMES | Kirskut, Crawford-street, London, “ Improvements in vrgan 

pes. 

244. Epwarp Henson Hvuca and Francis Wixenausen, Brunswick, “ Im- 
provements in machinery for obtaining motive power.” 

2495. Tuomas LAMBERT, Short-street, New-cut, Lambeth, and Henry 
CuARLES Sorer, Cleaver-street, Lambeth, Surrey, *‘ Improvements in the 
manufacture of taps, cocks, or valves."—Petitions recorded 10th October, 
1864. 

2498 Beaumont Hin Jones, Chelsea, Middlesex, ‘¢ Appliances or arrange- 
ments applicable to the feet or legs, for facilitating locomotion.” 

2499. Moses GILLinenaM and THOMAS GILLINGHAM. Tottenham Court-road,’ 
London, ‘‘ Improvements in baking apparatus.” 

2501. Grorge Henry Reay, Old Bond-street, London, “ Improvements in 
envelope machines,” 

2502. Tuomas ADAMS and Grorez Joun Parsons, Duke-street, Adelphi, 
London, ** Improvements in slide valves.” 

2503. Joun WiLtiam Notrinenam, Kennington-road, Surrey, “ An im- 
proved composition for lighting tires.” 

2504. Hiram Tucker, Newton, Middlesex, Massachusetts, U.S., * An im- 
proved process for bronze colouring iron.” 

2506. WitLiaM EpWARp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of ink.”—A communication from Josiah Vincent 
Lavers, Sydney, New South Wales. 

2507. Groner Coes, Gresham-street West, London, James ARCHIBALD 
Jaques and Joun AMERICUS FANSHAWE, Tottenham, Middlesex, * lm- 
provements in the manufacture of bags, sacks, pouches, and other flex- 
ible articles of capacity.” 

2500. FRANK Watkins, Feltham, Middlesex, ‘‘ Improvements in the con- 
struction of railway carriages.” 

2510. FREDERICK WILKINS, Oxford-street, Regent-street, London, ‘* Im- 
provements in apparatus for the production of hydrocarbon vapour, and 
for the application of the same to illuminating or heating purposes.” 
—Petitions recorded 11th October, 1864. 

2512. Leon Gustave Loiseav, Paris, “‘ A new railway signal apparatus.” 

2514. Joun Grornex Taylor, Boulevart St. Martin, Paris, “ Improvements 
in the facture of dress fastenings and ornaments.” 

2515. James SuaTeR, Salford, Lancashire, “ Improvements in toothed 
chains for working toothed or chain wiieels.” 

2516. Ropert Storey, Liverpool, ** Improvements in the manufacture of 
india-rubber or caoutchouc threads,” 











LSet 3 ° : . 
2601. Joskpu Wuitiky, Leeds, Yorkshire, ‘‘ Improvements in railway 
whee's.”— Petitions recorded 20th October, 1864, 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

2590. WILLIAM SNe, Clement’s-inn, Strand, London, ‘‘ Improvements in 
breech-loading fire-arms.’’-—A communication from Christopher Minor 
Spencer, Boston, Massachusetts, U.S.—Deposited and recorded 20th 
October, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

2668. WituiaM Wuarton, Birmingham.—Dated 25th October, 1861. 

2671. Epwarp GREEN and EpwaRD GREEN, jun., Wakefield, Yorkshire.— 
Dated v5th October, 1861. 

2675. Tuomas Moors, Regent-circus, Piccadilly, London.—Dated 25th 
October, 1561. 

2698. Wittiam Ryper and THoMAs Ryver, Bolton-le-Moors, Lancashire.— 
Dated 23th October, 1861. 

2707. FREDERICK BENNETT, Bagillt, Flintshire.—Dated 29th October, 1861. 

66. JouN ARCHER, Birmingham.—Dated 4th November, 1861. 

2715. Joun Henry Jounson, Lincoln’s-inn-fields, London,—A communica- 
tion.—Dated 29th October, 1861. 

2728. ALFRED ToruiaM, Josern ToriuaM, and Jabez ToruaM, St. Pierre les 
Calais, France.—Dated 30th October, 1861. 

2753. ALFRED FERNANDEZ YARROW, Arundel-square, Barnsbury, and JAMES 
BRACEBRIDGE Hupitcu, Barnsbury Villas, Middlesex. — Dated 2nd 
November, 1861. 

2863. GEORGE TOMLINSON BovsriELD, Loughborough Park, Brixton, Surrey. 
—A communication.—Dateu 30th October, 1861. 

2720. Evan Lrieu, Manchester.—Dated 13th November, 1861. 

2712. Joun SaMuEL Jackson, Pendleton, Lancashire,—Dated 29th Octohir, 
1861, 












Patents on which the Stamp Duty of £100 has been Paid. 
2721. James NeWALL, Bury, Lancashire.—Dated 27th October, 1857. 
2777. George Hatten CorraM and HENRY RicnarD CortaM, St. Pancras 
Ironworks, Old St. Pancras-road, London.—Dated 31st October, 1557. 
2782. MATHIEU FRANCOIS ISOARD, Paris.—Dated 2nd November, 1857. 
2788. JAMES MALLISSON, jun., Bolton-le-Mvors, Lancashire.—Dated 2rd 
November, 1857. 
399. Davio Nursk, Ropert Nurse, and George Nurst, Machan, Mon- 
mouthshire, South Wales.—Dated 27th February, 185s. 


Notices to Proceed. 

1501, Joun Macartuy, Alderney-road, Mile End, Middlesex, ** Improve- 
ments in apparatus or means employed for freezing or c oling liquids or 
other matters.”"—A communication from Edward Preble Torrey, New 
York, U.S.—Petition recorded 16th June, 1864. 

1529. Joseru Hamitton Beatrix, Dowgate-hiil, London, ‘ Improvements 
in the means of preventing the formation of, and in the removal of, in- 
crustatious or deposits trom steam engiue boilers.”—A communication 
from Joseph Marks, Montreal, Canada. 

1532. Tuomas Mayor, Oldham, Lancashire, ‘‘ Improvements in apparatus 
applicable to roving frames.”—Petitions recorded 20th June, 1864. 

1533. WiLUELM AUGUST ABEGG, Westminster Palace Hotel, Victoria-street, 
Westminster, London, *‘ Improvements in apparatus for distilling 
spirituous liquors "—A communication from Carl Falkman, St, Peters- 
burg, Russia. 

1541. Henry Puitirrs, Oldham, Lancashire, ‘Improvements in the gear- 
ing of railway hoists worked by turbines, and the preservation of the 
water which has passed through the turbine for supplying the tanks of 
engines, and for station purposes.” 

1542, WiLLtaM CARRINGTON, Stockport, Cheshire, and Tuomas TURNER, 
Manchester, “ An improved churn or agitator ” 

1543. Tuomas O@pEN Drxon, Steeton, Craven, Yorkshire, ‘‘ Improvements 
in stoppers for bottles, jars, and similar articles, and in means or 
apparatus for withdrawing such stoppers from bottles, jars, and similar 
articles,’” 

1549. Isaac Bucktry and Epwin Crossiey, Dukinfield, Cheshire, ‘‘ Im- 
provements in and applicable to Ryder’s forging machine.”—Petitions 
recorded 2ist June, 1864. 

1554. Joun ALDRED and Peter Bainerinez, Salford, Lancashire, ‘ Improve 
ments in breech-loading guny.” : 
1556. CHARLES HgPToNsTALL, Kirkburton, near Huddersfield, Yorkshire, 
“Improvements in means or apparatus for manufacturing and finishing 

Stays.” 

1567. Groner CaRvER, Mottingham Lodge, near Eltham, Kent, “ Improve- 
ments in shears, scissors, and other cutting instruments of a similar 
character thereto."—Petitions recorded 22nd June, 1864. 

1570. ALEXANDER Hetr, London, and FrepERick WILLIAM Basset, Camber- 
weil, surrey, ‘* Improvements in preserving animal and other substances. 





1579. Jkan Baty, Rue Donnissont, Bordeaux, France, “* Improvements in 
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the construction of ships and floating bodies, for the purpose of pro- 

viding means of bathing therein.” 

3581. ARTHUR KNOWLES and JosHvA Barracoven, Birstall Dye Works, 
Birstall, near Leeds, Yorkshire, ‘‘Improvements in apparatus for 
scribbling, carding, and combing wool and all other fibres, also fibrous 
or textile materials.”— Petitions recorded 23rd June, 1864. 

1586. WILLIAM Epwarp Gzpeg, Wellington-street, Strand, Londop, “An 
improved bedstead.”—A communication from Jean Louis Margoton, 
Passage des Petites Ecuries, Paris. 

1587. GtorGx Timotuy Sims, High-street, Shadwell, and Joun PENDLey, 
Dean-street, Shadwell, Middlesex, “ A new composition for preventing 
and removing incrustation in steam and other boilers.” 

1591. WiLLIAM DoNALD Napier, George-street, Hanover-square, London, 
“‘Improvements in apparatus for opening oysters, and for crushing the 
— of lobsters and other shell fish."—Petitions recorded 24th June, 
1864. 

1599. BENJAMIN FRANKLIN STEVENS, Trafalgar-square, London, ‘‘ Improve- 
ments in the application of petroleum, coal oil, and other similar sub- 
stances to the purposes of heating, lighting, and obtaining motive power, 
and in the apparatus employed therein.”—A communication from Simon 
Stevens, New York, U.S.—Petition recorded 25th June, 1864. 

1604. Joun ASKEw, Charles-street, Hampstead-road, Middlesex, ‘‘ Improve- 
ments in the construction of go-carriages for teaching children to walk, 
and giving assistance to invalids, and for other domestic purposes.” 

1605. JoE MARSHALL JoHNSON and JoHN BuckLEY, Mirfield, Yorkshire, 
“ Tmp sin hinery for warping, beaming, and balling cotton 
and other yarns or threads.” 

1607. HENRY CHARLES STRANE and FRANK ALEXANDER STEANE, Brixton, 
Surrey, ‘‘Improvements in apparatus for preventing candles guttering 
or dropping, and which permit the use of an ordinary candle as a night- 
light.”— Petitions recorded 27th June, 1864. 

1616. James THOMSON and Joun Murray, Newcastle-on-Tyne, “ Improve- 
ments in means or apparatus for supplying water to water-closcts and 
other places in regulated quantities, which improvements are also appli- 
cable to measuring the flow or passage of fluids, and part of which im- 
provements is also applicable in the construction of cocks or taps.”— 
—FPetition recorded 28th June, 1864. 

1626. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in the 
application of steam power to the cultivation of land.”—A communica- 
tion from Aristide Paul Blanchet, Boulevart St. Martin, Paris.— Petition 
recorded 29th June, 1864. 

1629. Raymond Batans, Abingdon Chambers, Westminster, London 
“Improvements in jibsail rings.” 

1630. RayMonD Baans, Abingdon Chambers, Westminster, London, 
“ An improvement in hooks for marine and other purposes.” 

1632. ALonzo KIMBALL, Glasgow, Lanarkshire, N.B., “ Improvements in 
sewing machines.”""—Petitions recorded 30th June, 1864. 

1655. WILLIAM Epwarp Gernot, Wellington-street, Strand, London, ‘* Im- 
provements in the firework known as Roman candle.”"—A communication 
trom Henri Frédéric Favre-Couvel, Nantes, France.—Petition recorded 
2nd July, 1864. 

1746. Joun Lewis, Preston, Lancashire, ‘‘ Improvements in machinery for 
making bolts, rivets, spikes, and other like articles.” 

1747. GURDON WabDsWOkTH PitcugrR, Cullum-street, London, ‘* An improved 
self-adjusting pipe wrench."—A communication from Henry Read, 
Brooklyn, New York, U.S.—Pelitions recorded 13th July, 1864. 

1765. WALTER CHRISTOPHER THURGAR, Norwich, “A new or improved in- 
strument for protecting gardens and fields from birds,” — Petition 
recorded 14th July, 1864. 

1860. Joskri HAMILTON Beatriz, Dowgate-hill, London, “ Improvements 
in the arrangement and construction of pumps.”—A communication from 
Joseph Marks, Montreal, Canada.—Petition recorded 26th July, 1864. 

1930. Percy GRanAM BucHANAN WeEsTMacoTT, Elswick, Newcastle-on- 
Tyne, “Improvements in hydraulic cranes.”—Petition recorded 3rd 
August, 1864. 

1942. JaMEs Rapciirre, Hollinwood, and Mason Rapctirrg, Manchester, 
**Certain improvements in the manufacture of narrow fabrics, such as 
‘tapes,’ * webbings,’ * bands,’ ‘ ribbons,’ or other similar articles.” — Peti- 
tion recorded 4th August, 1864. 

2137. JOHN STENHOUSE, Rodney-street, Pentonville, London, ‘‘ Improve- 
ments in rendering certain substances less pervious to air and liquids, 
and also less liable to decay.”—Petition recorded 31st August, 1864. 

2237. ZOHETH SHERMAN DukFE®, Birmingham, ‘‘Improvements in appa- 
ratus for generating gas for fuel, and im furnaces for applying gaseous 
fuel to nietaliurgical and other operations,”"—Petition recorded 13th Sep- 
tember , 1864. 

2803, CARLES Henry Roninson, JOHN Fryer, and Apraliam Dyson, Old- 
ham, Lancashire, ‘‘ Certain improvements in apparatus called ‘ gins,’ for 
cleaning seed cotton.”—Petition recorded 20th September, 1864. 

2314. JULIEN Louis Courcier, Rue de Malte, Paris, “‘ Improvements in 
apparatus for lubricating.”— Petition recorded 21st September, 1864. 

2376. Hokace Forbes, London Docks, London, and Hug Forses, 
Aberdeen-place, Maida-hill, Middlesex, ‘‘lmprovements in apparatus 
for steering ships or vessels.”—Petition recorded 28th September, 1864. 

2413. Joun Jonson, Runcorn, Cheshire, ‘‘ Improvements in decomposing 
common salt with sulphuric acid in the manufacture of soda and 
muriatic acid.”— Petition recorded 30th September, 1864. 

2472. GtorGk Hask.tine, Southampton-buildings, Chancery-lane, London, 
“An improved process for purifying coal and ores.”—A communication 
from Benjamin Franklyn Pennimao, New York, U.S.—Petition recorded 
7th October, 1864. 

2483. RICHARD MEDWIN Hanps, Coventry, Warwickshire, ‘“ Improvements 
in machiuery or apparatus for dressing, finishing, and lustring yarns and 
threads of silk, cotton, and other fibrous substances.”—Pelition recorded 
10th October, 1864. 

2549. Henry Mason, Bradford, Yorkshire, “ Improvements in cap or tube 
frames employed in spinning and twisting fibrous substances.”— Petition 
recorded 15th October, 1864. 

2569. JOHANN Zen, Clement’s-inn, Strand, London, “ Improvements in 
moving or mechanical grates or fire-bars fur furvaces or other fire. places.” 
—Petition recorded 18th Octolxr, 1864. 

2601. Josern WuitLey, Leeds, Yorkshire, “ Improvements in railway 

whee!s.”"—Petition recorded 2Uth October, 1364. 








And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued, 
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«*. Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding fs. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Molborn, to Mr, 
Bennet Woodcroft, her Majesty’s Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, £ ittings, ge. 

743. R. H. Wrient, /agram-court, London, ‘ Condensing by external sur- 
jace the steam used in marine steam cayines."—Dated 24th March, 
1864. 

This invention consists in forming a refrigerator in the bottom of the 
vessel under the engine room floor, or any part of the ship, which is made 
perfectly water-tight, an! forms an inner skin or double bottom, in which 
space the condensers are fixed, entirely surrounded by a contiiuous supply 
of water taken in at the sides or forebody of the vessel, and discharged in 
the run, or most suitable place, after having performed its refrizeiating 
operation. The inlets and outkts are regulated by valves, which can be 
shut « ff when not required, and the ordinary condenser ured by rever-ing 
a valve in the eduction passage for that purpuse, the condensers being 
continuously surrounded by water, and supplied at the rate of the vessel's 
provress through the water, which must aiways remain at pearly the same 
temperature; this object being obtained without the aid of air or 
any other pumps, must :elieve the engines of ali that power required for 
Working this at present indispensable adjunct, and effect a great economy 
ia fuel.—Not proceeded with, 

750. W. Roperts, Millwall, Poplar, “Traction and hauling engines.”— Dated 
24th March. 1864. 

In constructing engines to scrve both for hauling ploughs and other 
agricultural implements by means of a chain, rope, or band, put in motion 











by a drum on the engine, and also to serve for drawing carriages, or for 
pgs on roads, the inventor mounts the drum, round which the chain, 
rope, or band passes, on the axis or pin of the locking motion of the fore 
wheels of the engine ; by this means he is able to make the engine much 
shorter than when the drum is mounted under the boiler, and between the 
axes of the front and hind wheels, which is, at present, the usual position 
in which to place the drum, He arranges the ergine as follows :--The 
framing of the engine is supported on four wheeis—two driving wheels at 
the back, and a pair of smaller locking wheels in front. Near the back of 
the framing a vertical boiler is mounted, with the tank for supplying it 
with water underneath the framing ; the cylinder or cylinders of the engine 
are placed at the front of the framing, and in an inclined position, it works 
back to a crank shaft, carried on standards at or near the centre of the car- 
riage. On this shaft are two spur wheels, either of which may be made 
to gear with the spur wheel on an intermediate shaft. ‘There are chain 
pinions at each end of the intermediate shaft, and these, by pitch chains, 
drive chain wheels fixed to the driving wheels. He prefers that this shaft 
should be made in two parts, being divided in the centre, and the ends of 
the two parts being in contact, and butting together. Each part has a 
bevelled wheel fixed upon it, and between the two bevelled wheels, and 
turning loosely on the two parts of the axis, is a frame, with a bevelled 
pinion or pinions gearing with both the bevelled wheels. This arrange- 
ment is made in order that one of the driving wheels may be able to rotate 
more rapidly than the other. The wheels on the crank shaft can glso be made 
to gear with other wheels on another intermediate shaft, and this, by bevelled 
gear, drives an upright axis with a pinion at its lower end; this pinion gears 
with internal teeth formed on the periphery of the drum. At the fore part of 
the platform of the engine, and projecting beneath it, is the vertical pin or 
axis of the locking motion; in this an eye is formed, and the axle of the 
fore wheels passes through it, and is secured by a horizontal pin or axis on 
which the axle pivots, so that the wheels may adjust themselves to any 
inequalities of the rozd. The steerage is obtained by the turning of the 
vertical axis by which the axle is carried.—Not proceeded with. 





Ciass 2.—-TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, dc. 

737. J. Srrarrorp, Stratford, Essex, ** Roof lamps of railway and other 

carriages.” —Dated 23rd March, 1864. 

These improvements relate, First, to holding the glass in position by 
elastic pressure. For this purpose the rim of the glass rests on a flange of 
the inner case of the lamp, india-rubber or other elastic material being 
placed to enclose or surround the glass rim, and within the inner case of the 
lamp. Springs with india-rubber or other elastic material are applied to the 
inner case or the lamp to rest endways on the rim of the glass. By these 
means facility is obtain for replacement of glasses. Secondly, the improve- 
ments relate to means of controlling the passage of the air admitted into 
the lamp for the purpose of supporting combustion and for keeping the 
oil coo]. For this purpose the annular space between the inner and outer 
cases of the lamp is provided with partitions which are, by preference, 
placed horizontally, and serve to divert the air, and prevent it from passing 
direct to the interior of the lamp by which flickering of the light is avoided 
The openings in the inner case for the passage of the air serve also to admit 
the springs for holding the glass. The rim supporting the interior reflector 
is formed with long vertical slits or openings to admit air between the re- 
flector, the chimney, and the oil vessel, to keep the oil cool ; or this rim may 
be reduced so that the reflector and chimney are supported from the oil vessel 
by stays. Increase of reflecting power is also obtained by silvering or 
enamelling the under edge of the metal rim attached to the outer case of 
the lamp for the purpose of strengthening it at its lowest edge. 

744. FE. Leak, Langton, Stepford, ** Apparatus to be used in conducting 
messages, sounds, or signais from one place to another.”—Dated 24th 
March, 1864. 

This apparatus consists, chiefly, of a number of tubes or pipes formed of 
iron, or any other suitable material, placed and connected to the body or sides 
of any railway car, carriage, van, or engine now or hereafter to be used in 
carrying or conveying passengers or traffic. Each carriage or van is fur- 
nished with one of the longitudinal tubes affixed to its side; each tube 
having a coupiing or connection to attach it to the tube of the next carriage, 
and cach tube has one or more branches terminating in a mouth piece in 
one or more compartments of the van or carriage to which it is attached, so 
that, when a series of these pipes or tubes are connected or fitted together, 
they form a continuous tube with branches extending to the insides of the 
cars, carriages, or vans, or to the engine, whereby sounds, signals, or mes- 
sages can be conducted from every compartment in every carriage or car to the 
guard or engine driver, or both.—Not proceeded with, 


748. W. E. Gepor, Wellington-street, Strand, London, “An improved aerial 
machine.”—A communication.— Dated 14th March, 1864. 

The body or balloon of this aerial machine is cylindrical, and is terminated 
at its stern by a spherical cap, and in tront by a cone; it is of metal of a 
special composition, very light and strong; it is composed interiorly of 
circles strengthened by ties of steel attached to the axle of the balloon, and 
it is on these circles that the envelope or covering is applied. A longitu- 
dinal axle traverses the whole and supports, so that they play freely, two 
vertical pieces united to a skeleton framing placed lengthwise beneath the 
balloon, and two ladders are fixed near these vertical pieces. All this 
framing is strengthened by stee] wire ties in the form of St. Andrew's 
cross. In the centre of the skeleton framing or car of the aerial machine is 
a platform, supporting the steam engine, which gives motion to the entire 
arrangement. This engine turns a driving shaft, composed of several 
pieces brought together so as to permit movements which are inevitable, 
and would otherwise warp the shaft, This shaft carries pulleys on which 
roll cords having a steel core, and which pass also in grooves, made in the 
circles or rings of the balloon, in such wise that this balloon receives a 
rotary motion more or less rapid around its axle. On the fore part of this 
balloon are solidly fixed by shrouds, three sails, which participate in the 
motion of the balloon. Beneath the engine are bellows by which the 
engine may be set in motion when required. These bellows correspond by 
means of two pipes with two hemispheres placed at the two extremities of 
the balloon, and into which they can blow air at pleasure. In front of the 
cone on the fore part of the balloon is placed the rudder. The action of 
this aerial machine is as follows:—To rise the process is as in ordinary 
balloons, that is to say, the balloon is filled with hydrogen gas, then, after 
having given the sails the necessary position for the direction in which it is 
desired to proceed, a rotary movement is given to the balloon by means of 
the engine, and the balloon advances by the effect of the rotary motion of 
the sails in virtue of the difference of the resistance and the force. To 
ascend or descend to or from a certain height in the atmosphere, it is only 
necessary to empty or fill the aforesaid hemispheres with air, and they thus 
serve for ballast. To aid in ascending and de-cending, two Archimedean 
screws are placed in the car and turned in one or other direction at will.— 
Not proceeded with, 

749. A. Biontin, and N. D. Mercier, Paris, “ An improved unserrate axle- 
tree with levers.""— Dated 24th Murch, 1864. 

This invention cannot be described without reference to the drawings, 

758. W. A. Torrey, New York, U.S., “Lubricating the axles of railway 
carriages.” - A communication.—Dated 24th March, 1»64. 

According to this mvention the patentee employs wood shavings, by 
preference those of pine or sea grass (ruppia), in place of cotton waste. 
The wood shavings he employs ure such as are made by carpenters, and 
when sea grass (ruppia) is employed, it is only necessary that it should be 
previously dried. The lower box is made longer than when cotton is used, 
and at starting as much oil is poured into it as it will hold in addition to 
the shavings or sea yrass, 

758. T. W. RammMenu, Bridge-street, Westminstc, “* Pneumatic railways and 
tules.”— Dated 26th March, 1864. 

This invention consists of an improvement in the arrangement of 
pneumatic tubes and railways, aud the machinery employed therein, and 1s 
more especially applicable to tue working of lng passenger lines or lines 
with steep gradients where considerabie propulsive force is required. In 
order to work any such ines with greater efficiency, the patentee places at 
convenient distances thereon two or more pumping stations, to work 
simultaneously and in concert, and so that cither exhausti-n or compres- 
sion may be applied at willatany or either station for the purpose of por- 
pelling the train, The srrangement, in fact, is such that, while one machine 
or pump is employed in rarifying and exhausting the air in front, another 
machine or puwp, or another reries of machines or pumps, may be 
simulianeously employed in compressing the air behind, thus materially 
increasing the motive power. In applying the pneumatic principle to 
tubes and railways employed in mine-, it is e-sentias to provide for the 
return current without interfering with the general ventilation of the 
nine; he proposes to form a double tube or gallery on one line only, on 
which he laces the train or way, the other serving for the return current, 
and ior the passage of men and materials, 


761. M. Coven, Whitby, “ Reefing and stowing sails.”—Dated 26th March, | 


1864. 

The patentee claims, First, the mode of reefing and stowing sails,in which 
a reefing and -towing chain «r rope is led irom the said rolitr ends along 
the low side or any other side of the yard, and to which chain or rope is 
fastened a tackie led down towards the deck, where y thesails can be reefed 
and stowed, substantially as describec. Secondly, the additional single 
chain or rope fastened to the reefing chain or rope, and led down through 
a leading block, and thence apwards and fastened to the balyards, wherevy 
sails may be rolled off and on rollers, subsiantiaily as deseribed, Thirdly, 
the employment of a plain roiler, smal! near the ends, without jackstay or 
battens, sub-tan‘iaily a« described, Fourth'y, the improved arrangement 
of standard with spindles, as described, Filtuiy, the uaproved supporters 
constructed aud arranged as described, pSixthiy, the arrangement and 








combination of parts constituting the improved means described for 

and stowing sails. The invention cannot be fully described without refer- 

ence to the drawings. 

763, J. Symus, Norjolk-street, Strand, London, “ Locomotive apparatus or 
conveyances applicable to land and sea.”"—Dated 26th March, 1864. 

In constructing these conveyances the patentee employs a spherical vessel 
or globe of iron of any required dimensions, say 50ft. in diameter. This 
hollow globe is to be furnished with an axle passing directly through its 
centre, to which axle a boat or other receptacle is slung. This receptacle 
is also built of iron, and if it be formed of a spherical shape, its upper balf 
may be of zinc, or other light material, sufficient for a covering to protect 
the inmates from draught and cold. A steam engine of about 80-horse 
power is to be fixed in the suspended receptacle or chamber, so as to p 1 
the axle in the globe, causing the globe to revolve around the ph ae. med 
which remains level, and dependant from the axle. An opening is made on 
each side of the ingress and egress, and for ventilation, and the escape of 
steam or smoke. The interior is fitted either for carrying mails or cargo, 
The axle or shaft extends beyond the periphery of the spherical vessel, and 
serves to sustain a chamber for the who op with a rudder 
suspended therefrom, On sea the vessel would draw about 10ft. of water, 
and would roll or revolve over the surface with great rapidity, The vessel 
would also be applicable for discovering the sources of large rivers, or for 
exploring and traversing sandy deserts, In the latter case the propelling 
action would be the same as for water passage, the apparatus revolving 
along the surface of the ground, but the steering would be accomplished by 
means of guide wheels let down as trails in place of a radder, which 
would be removed and secured in the interior of the apparatus, 











Ciass 3.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 

776. E. Greruer, Manchester, ** Carding engines."—A communication. 
Dated 29th March, 7364. 

This invention is applicable to the machines known as Wellman’s patent 
self-stripping carding engine, for which letters patent were granted the 11th 
September, 1860 (No. 2190). The object of the present invention is to 
enable the top flats or top cards to be stripped in any required succession 
instead of stripping them in regular alternate succession. 

780. H. HoupEn and E. 8. Forsuaw, Preston, ** Looms for wearing.” —Dated 
29th March, 1864. 

This invention relates to.the self-acting break mechanism of looms, and 
al-o to the weft fork. According to one part of this invention it is proposed 
to combine two levers on the present one lever front break, the one serving 
as the weft break lever, and the other as the concussion break lever, 
These two levers are both carried on one bolt Qe or fulcrum, so that they 
may act independently of each other, but with the assistance of a weight 
on the weft lever. By the combination of these two levers, and by a joint 
at or near the break head on the weft lever, facilities are obtained whereby 
the loom can be stopped instantly; the spring handle is thrown off by the 
weft breaking with the shuttle at home or boxed, thereby preventing all 
uneven places in the cloth, and likewise preventing damage to both looms 
and fabrics by concussion or banging off, and enabling the weaver in case 
of concussion or banging off to remove the entire break, and so release the 
loom in preference to turning the break wheel as at present. The end of 
the weft lever is supported upon either a solid or an eccentric bracket bolted 
to the spring handle in such a manner as to admit of its position being 
regulated thereon. It is further proposed to employ in substitution for 
the ordinary rivetted pin which serves as the fulcrum for the weft fork, a 
pin made tapering and screwed parallel a short distance down at one or 
both ends, as may be preferred, 

782. A. Haun, Sabden, Whalley, Lancashire, *“‘ Composition for sizing yarns 
and threads.” —Dated 2th March, 1864. 

In the sizing of yarns and threads the composition generally employed is 
a mixture of flour, water, and tallow. Now this improved composition is 
composed of a solution of chloride of barium, flour, water, and tallow. 
The patentee prefers to prepare it as follows:-He mixes the flour and 
water in the ordinary manner, and just before the size is required for use 
he adds as strong a solution of chloride of barium (preferring this solution) 
as can be obtained, and boils this mixture ; the tallow is then added while 
the mixture is still hot. He finds the proportion of the solution of chloride 
of barium should vary from twenty to sixty gallons to a sack of flour, 
according to the coarseness of the yarn or thread and the weight of sized 
yarn or thread required. 

788. T. ALLAN, Horton, Bradford, ** Looms for weaving.” —Dated 30th March, 

This invention has for its object the weaving of fabrics known as twills, 
lenos, figured fabrics, crape, ttoms, floating twills, satins ; also silk, 
stripe, twilled satins, or fabrics figured and checked in the same manner ; 
also barantheas, linings, overs, and any pattern requiring no more than 
sixteen ends, by a method simpler than those in ordinary use, and one 
which may be applied to any ordinary plain or circular box loom. For 
this purpose, placing an eccentric near one end of the usual crank shaft of 
the loom, the inventor connects the same, by means of a suitable rod and 
lever, with a crank fixed in a convenient position over the loom rail. To 
the extreme end of a second crank shaft he attaches a link or lever, which 
actuates horizontally a bracket placed in front of the loom rail, such 
bracket being kept steady by means of convenient guide rods. A second 
bracket affixed to the loom rail, and at right angles to the first-named 
bracket, and having a row of holes through the top and bottom, receives 
wires, the number of which depends upon the particular figure or pattern 
it is desired to weave, and, consequently, upon the number of healds 
requisite, The wires are bent in a V shape, but one leg is made much 
longer than the other, the shorter one, in fact, acting chiefly as a guide to 
steady the former, which receives a horizontal motion in a manner herein- 
after described. Immediately above the before-named wires—the longer 
legs of which are placed horizontally and parallel with one another—is 
fixed a card roller, having rows of pins or projections capable of easy 
removal ; or a plain cylinder is used to carry a continuous or endless chain 
of cards,such cards being retained in a sufficient degree of tension by a 
second carrying roller. It may here be named that motion is imparted to 
the cards by means of a ratchet on the card cylinder axis, operated upon 
by a catch upon the moving bracket before named, Looped flexible con- 
nections of twine, or other suitable material, are passed through the 
V corners of the wire through the holes of a sustaining bracket, and over 
grooved pulleys to the healds which they are intended to actuate, and to 
which they are sreured.—Not proceeded with. 

796. KR. Fereuson and W. Larrimer, Carlisle, “* Beetling or finishing textice 
JSabrics.”—Dated 30th March, 184. 

Tnis invention relates to an improved system or construction of ma- 
chinery or apparatus used for the a of beetling or finishing woven 
fabrics, and consists, First, in the employment of only one line of wipers 
upon the periphery of the wiper beam, in lieu of two or more, as hitherto 
used. ‘Lhis arrangement enables a greater increase in the velocity of the 
fallers or beetles, and, in consequence, a greater number of blows on the 
cloth upon the cloth beam in any given period of time. It is preferred to 
make this single line of wipers in the usual stepped form, but it may also 
be made in parts, which, under some conditions, may be found advantageous, 
The Second part of this invention consists in the peculiarity in the form or 
shape of the outer points or extremities of the aforesaid wipers, or that 
portion of them which acts upon the tappets of the beetles, whereby the 
beetles are lifted in a more direct manner, and with a much less amount 
of friction upon both the guides and falls of the tappets. 
$02. J. Prestwich and W. Brooks, Farnworth, Lancashire, “ Drawing and 

other frames used in preparing cotton or other jlbrous materiais to be 
spun.”— Dated 31st March, 1864. 

This invention relates to all preparing machines in which a@ clearer is 
employed, and consists in placing a revolving clearer in contact with the 
first and second rollers of the frame, the clearer being driven at the same 
speed as the second roller, and kept up to the aforesaid rollirs by means of 
a spring lever or weight, or by causing its pivots or shaft to work in station- 
ary or movable brackets or bearings. 

808. J. BickeKron, Oldham, ** Bagines for carding cotton, dc."—Dated lst 
April, i864. 

This invention relates to a new combination of n for combing 
off the fibrous material from the doffers of carding engines, and the im- 
provements consist in the working of a double crank in a pair of metal 
ste, s, the said steps working in slides connected with the comb shaft. The 
retation of this crank by giving oscillatory motion to the slides causes the 
required motion of the comb shaft. The said crank is caused to rotate by 
means of a friction pulley on the axis of the maiu card cylinder working in 
con.act with a small friction pulley on the crank, 

810. J. BuLtoven, Blacklurn, “* Looms.”— Dated 1st April, 1864, 

In carrying out tins invention the patentee employ-, First, certain 
improved arrangements for letting back the taking up motion and cloth 
beam of the ,oom, ' order to prevent thick and thin places in the fabric, 
with greater certainty than has hitherto been obtamed., Ilustead of 
aliowing the weft fork lever tu work the finger and cross rod used for 
raining the catches trom the teeth of the ratenet wheel of the taking up 
motion when the bom is stopped, he places the finger out of the seach of 
the weit fork lever, and causes it to be moved by hand at the discretion of 
the operator, and attaches to the ratchet or toothed wheels or shaft of the 
taking up motion a friction pulley, partly or entir ly encircled by a strap 
attached at one end to a spring connected to a short arm of a double lever, 
and at the other end tov anoth r aud longer arm of the double lever, 
which arm is placed between adjustable stops. When the loom is at work, 
the friction pulley slides under the strap and stretches the spring, so that 

the long arm of the double lever comes in contact with one of the a. justable 
stops ; bul when a weft thread breaks, aud the taking-up motion has to be 
let back, the operator moves the finger and lifts the catches from the 
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teeth of the ratchet wheel, and the spring pulls back the friction pulley 
gearing and cloth beam until the long arm of the double lever comes in 
contact with the other adjustable stop, and according to the position of the 
stops more or less let’ing back can be obtained with certainty. Instead of 
placing the spring betwen the lever and the stra» he may connect the 
strap to the lever and place the spring below, Or instead of the spring he 
employs a weight. Another of the improved arrangements relates to that 
mode of letting back wherein a slide catch in connection with the ratchet 
wheel is the agent which regulates the quantity of cloth to be let back. 
Heretofore this catch has been moved back by the force of the yarn beam, 
weights acting through the medium of the ratchet wheel. e connects 
this slide catch by « finger to the holding catch of the taking-up motion, so 
that when the weaver pulls the finger on the cross rod, he at the same 
time lifts the sliding catch and allows the cloth to be let back. Thus the 
improvement consists in taking the work of lifting the slide catch when 
the cloth is to be let back off the weights, and putting it on to the weaver. 
By these arrangements he obtains a positive letting back motion instead of 
the irregular and uncertain one obtained by the tension of the yarn, or the 
turning of the wheels or beam by the hands of the operator. Secondly, he 
employs an improve fly spindle stud and shuttle guard. Hitherto the stud 
has been so fixed to the top of the slay sword that it could not be shifted 
horizontally, and when the continual working of the picker caused one end 
of the spindle to be loose in the stud, and the other end loose in the pap at 
the end of the sl.y, there was no remedy but new spindles, studs, or paps. 
To avoid these inconvenienc:s he places the stud in a horizontal slot in the 
slay sword, or makes a horizontal] slot in the stud, so that, as the ends of 
the spindle or stud wear, the stud can be moved, and afterwards tightened 
against the end of the spindle, and thereby keep it perfectly tight. He 
also forms on the lower side or bottom of the stud a projecting surface, 
which projects over the shuttle box, and acs as a yuara to prevent the 
shuttle from rising when entering and leaving the box. 

811. J. GReenwoon, Oldham, “ Preparing and spinning fibrous material.” 

—Dated ist April, 1864. 

This invention consists in improved moves of traversing the rollers em- 
ployed in carding, roving, and spinning machinery for the purpose of pre- 
venting hollow places in the rollers, The inventor causes the bar on or 
through which the roving or drawing passes to the rollers to move to and 
fro in a uniform manner without stopping at either end of the stroke, by 
jointing the bar to three connecting rods working at their other ends on 
three cranks, one of which is out of the central line behind the other two 
to the distance of about three sixteenths of an inch, and one of the connect- 
ing rods is the same di-tance shorter than the other two, so that, when one 
crank is on the centre puiling the bar, another-crank is three-sixteenths of 
an inch behind it, and when the first-mentioned crank is on its opposite 
centre, the third crank is three-sixteenths of an inch before the second crank, 
by which means the bar is constantly in motion.—Not proceeded with, 
$l4. ‘I. CALTMAN, Leicester, ** Circular knitting machines.” —Dated 1st April, 

1864. 

This invention cannot be described without reference to the drawings. 

815. W. E. Newton, Chaacery-lane, London, “ Looms for weaving hats and 
other articles of irregular shape.”"—A communication.—Dated 1st April, 
86 


1864 

This invention relates to a novel construction of circular loom for weav- 
ing hats and other articles of irregular shape, and consists principally in 
the employment in a circular loom of two square and distinct sets of weav- 
ing mechanivm, one set being arranged for weaving flat, or nearly flat, 
work, such as the top of the crown and brim of hats, and the other set for 
weaving in a cylindrical form, or approximating thereto, as for the side of 
the crown of the hat. The two sets of weaving mechanism are so arranged 
relatively to each other, that the warp, in a partly woven piece of work, 
can be transferred from one set to the other, so es to change the form of 
work at plea-ure, without disturbing or moving the portion already woven, 
It al-o consists in making that set of weaving mechanism, by which the 
weaving of the flat portion of a piece of work (such as the top of the crown 
and brim of a hat) is performed, movable, relatively to the other set ina 
direction parallel with the axis of the machine, about which the weaving is 
performed, instead of radially thereto. By this means the mechanism is 
enabled to be brought to the most favourable position for weaving each of 
those portions, and the necessity for shifting the woven part of the hat or 
other article at any staye of the operation is avoided. Also in the means of 
holding the partly woven hat or otver article in its place while transferring 
the warp from one set of weaving mechanism to the other. Also in a 
certain novel device employed in combinvation with the mechanism for 
weaving the side of the crown of the hat, or the cylindrical or hollow 
portion of any other article, to regulate the size thereof; and, also, in 
certain improved means of operating what may be termed the warp,carriers, 
which carry the warp in a circular loom to produce the opening and cross- 
ing of the shed, and, further, in certain improvements in the apparatus or 
devices for depositing and pressing up the weft in the warp. 

837. J. smitu, Manchester, * Looms or machinery for weaving cords and other 
Jabrics""-- Dated Ath April, 1804. 

This invention relates, First, to what is commonly termed a “ positive 
taking-up motion,” that is, to mechanism for winding up the cloth upon 
the beam as it is woven by self-acting means, so that, as the cloth upon 
the beam increases in diameter, the rotary motion imparted to the beam 
will decrease in extent, and the warp or cloth by this means will receive a 
uniform intermittent motion, and this part of the invention consists in 
the following improved arrangement and combination of mechanism :— 
The cloth beam is arranged in bearings so that it can freely slide up and 
down in vertical slots in the framing, and by weights, springs, or the 
tension of the cloth, the roiler is kept up, so that its periphery or the 
suriace of the cloth wound upon it, rests against the periphery of a roller 
“laced +0 as to be free to rotate in bearings in the framing above the cloth 
ream and paraliel to its axis. Instead of a roller a fixed smooth surface 
may be used. Upon one end of the cloth beam a worm wheel is secured, 
which gears with a long worm fixed on a vertical shaft secured in bearings 
en the framing, the length of the screw or worm being such that the worm 
whee! will keep in gear with it in any position of the beam. The vertical 
shaft has a hand wheel upon it for the convenient adjustment of the taking 
up, and al-o has a ratchet wheel upon it, with one or more pawls arranged 
to take any numb r of teeth or fractions of teeth, these pawls veing con- 
nected with a lever centred freely on the vertical shaft, which lever receives 
motion from another lever. the fulerum of which is carried by a bracket 
projecting from one of the bearings of the cloth beam, by which means the 
fulcrum of this lever is changed in position (by the descent of the beam as 
the cloth is wound upon it) in relation to the pawi lever of the ratchet 
wheel up n the vertical shaft. The lever, having its fulerum carried by the 
bearing of the cloth beam, receives motion by a connecting rod from the 
slay, or other convenient working part of the loom. The ratchet wheel 
may be placed upon a separate axis, and may be connected with the 
vertical shaft by gearing ; an incline shaper may be secured to the bearing 
of the cloth beam in place of the lever carried thereby, this shaper regulating 
the back movements of the ratchet lever, which cre given by a weight or 
spring, the forward movements being given by ¥ rod having a positive 
movement of definite extent. The invention relaces, Secondly, to means 
for imparting the required movements to leaves of healds 1m loows for 
weaving. The invention relates, ‘thirdly, to a system or mode of weaving 
cords and other fabries, and by which welt may be put into one, two, or 
more sheds of Warp simultancously, and such weft may be continuous in 
length, it required, or wound into large cops, so that no stoppages, or but 
— are required to supply weft as in an ordinary loom where a shuttle is 
used. 





Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Impiements, Flour 
Mills, §e. 
779. W. E. Newton, Chancery-lane, London, ‘* Machine Jor hulling grain.” 
~ A communication —Dated 29th March, 1864 
This invention consists in the employment or use of a retary huller eom- 
posed of one or more frustrums of cones placed or arranyed within a 
conical shell, and corrugated or fluted, and otherwise constructed, whereby 
the hull or cuticle may be removed from grain very expeditiously, and with- 
out breaking or crushing the same. — Not proceeded with. 3 


Crass 6,—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §e. 

790. 'T. WALLER, Fish-street-hill, London, ** Improvements in apparatus for 
heating ar, and in valves for admitting heated and cold air, and 
regulating the supply thereof.” —Dated 30th March, 1864. ; 

The First part of this invention consists in the employment of a metal 
box or case at and connected to the back of stoves, with an inlet at the 
bottom or sides, aiid with one, two, or more outlets from the top or upper 
part of the case. ‘The patentee fixes inclined metal plates inside the box to 
afford additional heating medium, and to cause the air to traverse an ex- 
tended surface, and thereby become heated before issuing from the outlets. 
He connects a pipe or pipes to the outlets, and causes the mouth thereof to 
direct the heated air to any point required. The Second part of the inven- 
tion consi-ts in constructing ventilators to admitand regulate the admission 
of heated air and cold air, or to siut off cither heated or cold air. The veutila- 
tors consists of a cylinder held by, and free to revolve in a casting, with parts 
cut away from sach cylinder. He places this ventilator at the outlet 
from a heated air duct, pipe, or flue, and from a cold air duct, pipe, or 
flue, a division separating the two ducts; or they may enter "the 
ventilator from different points. He connects an open work plate and 
handle to the cylinder, which is free to revolve, and by turning the handle 
the admission of heated or cold air alone may be stopped or effected, or 
both heated and cold air may be admitted at the same time. Instead of 
employing an open-work plate, he sometimes uses a solid porcelain or othe: 














late and admits the air passing through the ventilator into the apartment 
to be ventilated, round the edge and back of the plate. 

805. W. Housrook, Duke-street, Bloomsbury, London, *‘ Window sashes.” — 
Dated 3\st March, 1864. iy ‘ 

The patentee claims the method of controlling the rising and falling of 
window sashes, wherever applied, by the application of biting rollers on 
the surfices of circular or semicircular india-rubber, together with the 
arrangement of counterbalancing the weight of heavy sashes, as above 
described. 

822. J. Capper, Waterloo, near Liverpool, ‘‘ Apparatus for curing smoky 
chimneys.” —Dated 2nd April, 1864. 

This inv ntion consists in constructing the upper portions or termina- 
tions. or parts near thereto, of chimneys, or of chimney pots, with a large 
number of smal! openings or apertures therethrough. Such small openings 
or apertures can conveniently be obtained by making a chimney pot, say. 
cylindrical in section and open at both euds, of sheet metal, perforated all 
over, or by adding or attaching to a chimney pot a piece of perforated 
metal of the same character as that above named, and formed into the same 
sectional outline as the chimney top to which it is to be attached. 

830. T. H. Heap, Stockton-on-Tees, ‘ Construction of reservoirs.” — Dated 2nd 
April, 1864. 

According to this invention the inventor first makes the face of the 
dam smooth and level with a facing of clay, earth, or such material, and 
then lays flat on such facing plates of wrought or cast iron or lead, or any 
similar material, to render such bank perfectly impervious to water. He 
prefers cast iron plates, with flanges either plaved or caulked with cement, 
and about half an inch thick, and he does not in any way depend on such 
plates to resist the total strain of the water, that being done by the 
earthwork ; but he uses them to prevent the percolation, and to distribute 
equally the strain. At the bottom of the reservoir he either drives a few 
piles, or builds a stone or other approved foundation, to prevent the plates 
slipping down edgeways.—Not proceeded with, 

831, T. Ricuarp, Dusseldorf, Prussia, “ Apparatus for warming and venti- 
lating.” —Dated 2nd April, 1864. 

This invention consists in an arrangement of covered or enclosed stove, 
whereby two or more rooms may be warmed and veutilated at the sawe 
time. ‘The stove, which may be of theordinary circular form, is surrounded 
with a close cover or enclosure, between which anid the st.ve air circulates ; 
by preference the stove is placed against or between the walls. For each 
room itis des red to warm and ventilate, an opening is provided at the 
upper, avd another at the lower part of the cover, in order that the air in 
the cover or enclosure may be put into communication with the air in the 
room separately at the upper and lower openings. These op gs are pro- 
vided with doors, registers, or valves capable of being more or less closed, 
whereby either or all of the rooms may be ventilated and warmed at a time 
as desired, and by which means tne temperature of a room may be re- 
gulated as required. The stove may be supplied with fuel from one or 
more rooms, and for this purpose doors opening into the interior or the 
exterior of the cover are provided at those parts where it is desired to 
attend to the fire.—Not proceeded with. 

836. G R. STerHENsoN, Great George-street, Westminster, “ Method of level- 
ling for and Jorming the foundations either under or above vater for 
cylinders, piers, sea or river walls, and dams for bridges, &c.”— Dated 4th 
April, 1864. - ‘ 

For the purposes of this invention the inventor uses cutters or jumpers, 
working on a centre previously fixed in the place to be levelled for the 
foundation ; cr he uses the centre itself as a cutter, The form and position 
of the cutters or jumpers will be varied for use in rock or in hard ground, and 
motion can be given to the cutters or jumpers by means of steam or other 
power, on a stage or on floating pontouns or ligiters, as may be convenient. 
—Not proceeded with. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, li- 
plements of War or for Defence, Gun Curriages, ic. 

775. T. M. Evans, Ruabon, Denbighshire, “ Blasting sor mining and other 
purposes.” —Dated 29th March, 1864. 

In carrying out this invention the inventor procures any of the explosive 

or gaseous bodies, such for instance as carburetted hydrogen gas, or 

pure hydrogen gas, aud for blasting purposes he charges tin or other metal 
tubes with the same, and hermetically seals their ends, one end by soider 
(or equivalent means) and the other by inserting therein a fuse, and pack- 
ing the said fuse as may be needful, the fuse to be accompanied by a small 
portion of gunpowder or other equivalent explosive substance). In‘order 
to render the gas required transportable from place to place for use in 
cannons and other guns for discharging projectiles, he uses bags or recep- 
tacles charged with gas, preferring that tue same should be strong bags of 
gutta-percha cr india-rubber with tubes provided with stop cocks, pref: rring 
To use an arrangement consisting of a large bag secured to a tube with sop 
cock communicating with a smaller bag provided with a nozzle tube with 
stop cock, so that, when a gun is to be charged with gas this nozzle or an 
elastic tube fitted to it may be secured to the touchhole of the gun. The 
gas is to be tirst let off from the large bay into the smail one, should that 
need a supply, by turning the stop cock between the two when that stop 
cock is to be shut off, and then the stop cock of the nozzle pipe ts to be 
opened and the gas discharged into the gun, where it can be exploded in 
the usual way. For blasting, also, similarfarrangements might be used if 
found desirable.— Not procee/ed with, 

787. D. TREADWELL, Camln idge, “ Constructing hoops to be used in the manu- 
facture of cannon and other similar tubular or cylindrical structures.” — 
Dated 30th March, 1864. 

The patentee claims the method described of preparing hoops, for hooped 
cannon or « ther similar purposes, by condensing a'.d hardening the mate- 
rial thereof when below an annealing temperature, by means of compression 
or extension, or both, substantially as described; and also, in connection 
therewith, heating the same to a degree less thau the annealing point, for 
the purpose of placing them upon the gun. 

816. C, SaNDERSON, Shegield, “‘ Manufacture of armour plutes.”"—Dated 1st 
April, sb. 

The patentee claims forming armour plates, for ships and other purposes, 
by a combination of plates or blocks of iron, soldered together by means 
of molten iron or steel, and then rolled or hammered dowa into the 
required shape and thickness, as set forth. 

823. J. WALKER, City-road, London, “ Working guns."—Dated 2nd April, 


1864. 

The essential feature of this invention is the balancing of the guns by 
placing them on se te rams or pistons, moving up and down in 
cylinders filled with water or other fluids, communicating with each other 
by a pipe or pipes, in whatever position these vylinders may be placed, so 
that. as one gun is raised to be fired, the other descends to be reloaded by 
the same men, who are then protected below, by the sides of the ship, from 
danger, the guns being also thereby covered from injury arising from shot, 
— Not proceeded with, 

838. T. Brown, Wevmouth, “ Improvements in military or other knapsacks 
or cases applicable as garments or receptacles sor the body, and, in com- 
bination with other appliances, as mattresses, hammocks, life buoys, 
tents, pontoons, and coverings for troops and others in the sield or camp, 
and for the protection of bodies generally jrom exposure to the atmo-~ 
sphere.” —Dated 4th April, 1864, 

The patentee claims, First, the applications to cellular air mattresses of 
certain bands of webbing across the ends and centre of the mattress, form- 
ing loops and handles at the sides ; also the formation of eyelet holes, at 
equal distances all round the mattress, the flange for this purpose b ing 
made wider than usual, as well as to prevent injury to the inflated por- 
tion ; and the appl cation of a mattress so formed to the various purposes 
described in the specitication, and shown in the drawings, Secondly, the 
application to the said mattress, and for other purposes, of the wa’ erproof 
cover described in the specification, and shown in the drawings. Thirdly, 
the coustruction and application to the hood and cape of tie fall over fave, 
ieseribed and represented in the drawings. Fourthly, the mode of 
ne we rods or staves together by a metal jvint, for the purposes 
described. 


Ciass 7.—FURNITURKE ANID CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


785. S. TROTMAN, Albert-street, Camden Town, ‘* Self-exrtinguishing candle 
laaps."—Dated 2th March, 1304. 

This invention consists, First, in the attaching of the extinguishing gear 
to the pillar of the lamp, instead of the nozzle, thereby facilitating the 
cleaning of the lamp, and also the placing of the candle therein. Secondly, 
in providing a place for the extinguisher on the counter balance or opposite 
end of the lever, so that the portability of an ordinary chamber lamp may 
be secured, and the lamp freely carried without the risk of the extinguisher 
prematurely falling and putting out the light. Thirdiy, the lever on which 








upon another rod, which pressure is removed whe» the lamp is placed upon 
the table by the lifting to a level with the bottom of the lamp the curvi- 
linear part of the spring first-mentioned by the surface upon which the 
lamp i- placed. Tae invention cannot be clearly described without refer 
ence to the drawings. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
. . . . ’ 

and Lightiag Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

783. C. Doucuty, Lincoln, ** Treating a product obtained in refining the oil 
of cotton seeds.”—Dated 29th March, 1864. 

In refining the oil of cotton seeds a residue or waste, called mucilage, is 
obtained, and it is to the treatment of this product that the present inven- 
tion applies. The muvil«ge is placed in an open vessel and heated by free 
steam ‘ill it comes to about 212 deg. Fah., when a quantity of cream of lime 
or quick lime mixed with water, is stirred in. The boiling by free steam is 
continued for some hours, the contents of the vessel are thin allowed to 
cool, and sulphuric acid is aided. The materials are then again boiled by 
free steam for some hours, the scum being removed from time to time. The 
contents of the vessel are then allowed to stand, and they will separate into 
three layers, the fatty matters will float at the top, below the fatty matters 
there will be water combined with alkali or other matters in solution, and 
ut the bottom the heavier matters will be found. The fatty matters ‘may 
be readily drawn off or removed separately, also the water, leaving the lime 
and heavier residue in the vessel. The fatty matter is well washed and 
boiled for some hours in water, acid being used ia the event of any free lime 
or alkali being present, Afier the boiling, these materials are allowed to 
stand, the fatty matter rises to the top, and is separated from the water ; it 
isthen fit for use for some purposes.—Not proceeded with. 

817. J. J. Lunpy, Leith, and R. Irving, Musselburgh, ‘‘ Manusacture of 
paper.” —Dated \st April, 1364. . 

This invention relates to the application and use, in the manufacture of 
paper, of certain natural products or chemical compounds for the purpose of 
imparting to the manufactured producta hard, smooth, and firm surface. One 
modification or system of carrying out this invention consists in the applica- 
tion and use of the silicates of magnesia in the manufacture of paper, com- 
mercially known wnder the names of tale and steatites or soapstones. 
These materials after being finely powdered (or they may be levigated with 
water) are used in the manufacture of paper in suitable proportions for pro- 
ducing the required smoothness of surfac~. A similar result may also be 
obtained by tue application and use of the silicates of lime, or by the com- 
bination of two or more substances which wiil produce these silicatesthan 
serve to retain them ia the paper when mixed with the pulp during the 
process of manufacture. 

819. S. W. Sitver, Bishopsgate-street Within, London, ‘* Machinery for ex- 
tracting the juice of the sapotamulieri or bullet tree.”—A comnunication. 
—Dated 2nd April, 1864. 

Iu performing this invention the inventor arranges two or more rollers +o 
as to be capable of adjustment by screws, and of being driven at suitable 
distances from each other. The rollers can be driven at varied speeds by 
turning a handle, or by any other suitable wotive power. The bark of the 
sapota mulleri, bully, buliet, or bameh tree, is theu introduced between the 
rollers from a table or feeding board placed on one side of the rollers, and 
after passing throuzh them is received ou another table or discharge board 
placed on the other side. The milk, gum, or juice, which is contained in 
this bark, and commonly called bailata, is expressed while the bark is pass- 
ing between the rollers ; aud, after passing through strainers with holes of 
different sizes placed below the roliers, is received into a tank or vuther 
suitable apparatus. The whole may be arranged in a punt or truck so as 
to be trausferred by land or water from place to place, according to the 
locality in which the trees may be situated.—Not proceeded with. 

820. S. W. SILVER, Bishopsgate-street, London, ** The preparation of the milk, 
gum, or juice of the sapota mulieri or bullet tree.” —A communication.— 
Dated 2nd April, 1864. 

The invent r mixes the said milk, gum, or juice, which is usually called 
ballata, with wood, naphtha, alcohol, rum, or other liquids or substances con- 
taining alcohol, thereby coagulation takes plac -, and a sulid or coagulated mass 
or compound is the result. The coagulated mass can be then applie i as 
directed in the specification of a patent granted to C. Hancock and the afore- 
said §.W. Silver, dated 1¢th December, 1862 (No. 3331).—Not proceeded with, 
827. K. J. Epwarps, Bow, ‘* Tuughening papers, &e.”—Dated 2nd April, 

1864. 

This invention consists in the mode hereinafter described of tonzhening 
paper and other fabrics to be usea for receiving abrasive substances, and 
fur other purposes. The p.itentee places the tibrous substances between 
two or more layers or thickuesses of paper or other substances not pre- 
viously carded or spun. The substances he prefers for this purpose are 
manilla pile, the inner bark of trees, the fibrous portions of vegetables, 
leaves of plants, grapes, wood shavings, and other similar materials, 

834. L. Cooke, Horwich, Lancashire, ‘* Manufacture of puper.”—Dated 4th 
April, 1864, 

This invention consists in applying the pulp, size, colouring matter, or 
other substance either separately or combined of which paper is or may be 
composed, at two or more times, or from two or more vessels, to the endless 
wire gauze belt of the ordinary paper machine, care being taken that a 
portion of the moisture in the pulp, size, colouring matter, or other sub- 
stance already deposited on the wire gauze be removed in the usual manner 
— the additious! pulp, colour, size, or other substance or substances are 

ded, 








Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
833. W. E. Newton, Chancery-lane, Londoa, * Blectric or telegraphic con- 
ductors.”—A communication.— Dated 2nd April, 1864. 

The object of this invention is to perfectly insulate the wires, and to so 
arrange them that several may be combined together in a tube or pipe, so 
that they may be placed underground. Tue wires are enclosed in a cust or 
wrought iron tube of suitable diameter, according to the number of wires, 
care being taken that the wires are kept from touching each other or the 
sides of the tube. The latter is filled with liquid pitch, or what the in- 
veutor terms ** jiquid brai,” which is obtamed by distilling gas tar. 


Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
740. G. CoucuMAN, Addle-street, ** Fastenings for stocks, neckties, dc.”— 
Dated 23rd March, 1864. 

This invention relates more particularly to the means of fastening or 
securing the end or ends of sto.ks or neckties when drawn to the proper 
degree of tightness around the neck of the wearer, so as to prevent it slip- 
ping or becoming loose. For this purpose, to the loop, bow, band, or knot 
in the front of a stock or necktie (turough which the free end or ends 
forming part of the stock or necktie pass) the inventor applies a retaining 
point or points, which may form part of a bar, similar toa buckle bar, or 
otuerwise ; the point or points being so arranged as to permit the neck 
band to be readily drawn to the degree of tightness required. The point 
or poin's are then caused to enter the fibric, and thus prevent the with- 
drawal of the part thus secured, until the point or points are withdrawn 
and held back by the hand, in order to release the parts when it is desired 
to remove or take off the stock or necktie.— Not proceeded with 
745. C. Garton, Bristol, and T. HILL, Southampton, ** Mashing apparotus. 

—Dated 24th March, 1864. 

This apparatus consists of an external vessel, of, by preference, cylindrical 
form placed vertically ; it is of larger diameter at the upper part than at 
the lower in which the screw blades hereafter mentioned revolve. Au 
inclin.d ring unites the upper and lower parts, the lower part of the vessel 
tapering off towards the bottom, while the boitom itself is formed with 
perforations or apertures which can be more or less closed. In the centre 
of the bottom a step or pivot is provided to receive the lower end ofa shaft 
hereafter named. Rows of apertures are made in the sides of the vessel in 
which the screw tlades work to allow of the insertion of prongs or teeth. 
A central shaft free to revolve at bottom on the stud or in the shoe provided 
for its reception, and extending at top above the level of the external vessel, 
carries at bottom a wiper, consisting of two arms corresponding with the 
form of the tapering end and bottom of the vessel, but free to revolve with 
the shaft without touching them. Above this wiper the shaft has fixed on 
it a series of blades arranged as screw blades, and above them a second wiper, 
the ends of the arms of which are made to taper, and are set on the shaft 





| at such a level as to revolve within, but without touching the inclined ring 


the ext.nguisher is suspeaded is so formed as to prevent the extingui-her | 


striking the candlestick im its descent. Fourthly, instead of a thumb screw 
for adjustment on the vertical rod, the patentee employs a slide which 
traverses freely the whole length of the rod, retaining by friction only so 
much grip as is ————- to sustain the weight of the rod when lifting it. 
This slide not only facilitates the setting of the extinguishing gear, but 
allows this candle to maintain its right position against the nozzle, instead 
of burning down into the lamp, which would be the case should the 
extinguisher be absent. Lastly, to prevent the accidental lifting of the 
rod when the lamp is lifted or carried, he so arrauges a spring that, when 
the lamp is lifted, the rod is kept down by the pressure of the said spring 


befure-mentioned. Above this wiper a circular plate or disc with the edge 
inclined do. nwards is tixed ou the shaft, the shaft is continued upwards, 
passes through a collar or bearing, and has fixe i to it at top a pulley or 
other gear turough which rotary motion may be imparted to it, at or above 
the euge of the vessel ; and extending round it is a pipe with perfora- 
tions sv arrranged as to project the liquid introduced through it to or to- 
wards the central shaft, and above the circular plate thereon. The shaft 
with its fittings having been introduced into its place, the inventors in-ert 
series of teeth or blades, say four, through the apertures made in that part 
of the vessel in which the screw blades are placed. Each of these serie. of 
teeth is cast on or affixed toa bar with flanges to received india-rubber or 
other packing, and the teeth are of such lengtii and so placed as to enter 
between the screw blades on the shaft. Ailer the teeth have been inserted, 
they keep them iu place by means of hoops or bands tix htened up behind the 
teeth bars. Sometimes they insert a brush through a slot made for the 
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purpose in order to cleans the screw blade. The shaft is made to revoive, 
the grain to be mashed is fed into the upper part of the vessel, and the 
liquid admitted through the perforated pipe meeting it they are dashed 
together to the edge of the circular plate, between which and the inner cir- 
cumference of the vessel they fa!l through down the inclined ring into the 
lower vessel. and the mashing is effected by means of the screw and fixed 
blades, at the same time that all balling and massing are prevented, The 
mash issues through the apertures in the bottom of the apparatus and is 
received in a tun or other receptacle.— Not proceeded with. 

746. S. BARK and T. ATTwoop, Smethwick, and J. D, ROBINSON, Birming- 

ham, “ Gaseliers.”—Dated 24th March, 1864. ’ 

This invention consists, First, in providing external stops for regulating 
and controlling the extent to which the lower portion of chandeliers may 
be lowered down from the top, as also to prevent the highly injurious and 
frequently fatal consequences from this part falling from the upper part by 
the breaking of the chain connecting the lower part with the upper, and 
counterpoising weights. Secondly, the improvements consists in the use 
of a self-acting valve actuated by a float, so that, when the evaporation of 
the water in such slides has reduced the liquid below the regulating point, 
the valve of itself, in consequence of the descent of the float, will close up 
the gas-way and prevent any escaping until afresh supply of water or other 
suitable liquid is applied. And, Lastly, in the application to chandeliers of 
a valve placed (as in the last case) over the gasway in the ball or ceiling 
joint ; and which valve the patentees purpose counecting with an orna- 
mental knob or otl« rwise, placed concentrically on the lower extremity of 
the chandelier body below the main tube working through a stuffing-box, 
and by the turning of this knob the valve above is actuated so as to cut off 
or admit the gas to the body of the chandelier to flow through the radial 
arms with an equalised pressure to the burners, so that the gas will 
be simultaneously admitted to the burners or cut off. They purpose 
holding the valve down in its seat by any suitable elastic pressure placed 
above, such as a helical spring or its equivalent. 

751. J. Barnes, Birmingham, “ Gaseliers and gas brackets.”—Dated 24th 
March, 1864. 

This invention consists, Firstly, in constructing or arranging the parts of 
gaseliers in a special manner, whereby a less quantity of gas is required to 
produce a given amount of illumination than is required in ordinary 
gaseliers, and an elegant effect is produced in the gaseiicrs. The invention 
consists, Secondly, in a method of constructing gas brackets, the said 
brackets being provided with burners projecting horizontal flames, a 
app ying to the said burners glass shades of the kind used with the § 
abeve named. The inventor also fixes to the bracket a reflecting su 
behind the burner and glass shade, the said reflecting surface consisting 
either of a hemisphere cr other portion of a sphere.— Not proceeded with. 
754. R A. PRooMAN, Fleet-street, London, “ Revivifying animal black.”"—A 

communication.— Dated 2th March, 1864. ; 

This invention consists in progressively drying and heating animal black 
until revivified, and then in cooling the same, and the improved apparatus 
consists of an oven with retorts placed horizontally and superposed ; the 
fire is inside the lower retort, and the upper retort is heated by flues from 
the lower retort. The top of the apparatus serves for drying the black, 
and it is progressively heated by passing through passages provided for 
that purpose around the upper retort and between it and the flues sur- 
rounding it, and then around the lower retort and its flues. : On leaving 
this passage the black is revivified, and continues on intoa cooling chamber 
furnished with cold air flues and traversed by air pipes below the lower 
retort. At the bottom of this chamber doors are provided through which 
the revivified black is withdrawn. The retorts may be made either with 
sit gle sides and with external piates to form the passages through which 
the black passes; or they may be made with double sides with external 
plates, in which case the black passes through the passages formed by the 
two sides, 

755 V. Dunoura, Frankjort-on-Maine, “ Gas burners.””—Dated 26th March, 
d64 








lsé4. 

The object of this invention is to obtain a considerable saving of gas. 
The gas burner is, as it were, arranged so as to form a kind of hearth, with 
agrate and chimney. The grate, in the lower inside pert thereof, is a 
system of wirework, and hasaperfora'ed bottom, and one or more gratings 
made of woven ironwork. The chimney or enclosure of the flame in 
immediate connection with the burner is formed with an opening of 
suitable size from which the flame passes. The several parts of the 
apparatus forming the improved gas burner are made of or coated with 
platinum. 

756. W. CLARK, Chancery-lane, London, “ Manufacture of hits and other 
coverings for the head, in imitation of the various kinds of straw.”’—A 
communication.— Dated 26th March, 1864. 

For the purposes of this invention the inventor uses a mould of copper 
cbtained by the galvanoplastic process, \.ith this difference, that he first 
takes an impression of the straw or other hat in gutta-percha, partially or 
entirely melted, previously fixing it on a form for the purpose of presenting 
the hat from getting out of shape on being placed in the galvanoplastic 
bath, as in the methods heretofore adopted. For this purpose he turns the 
straw hat serving as the pattern so that the outer part shall be inside, m 
order that the relief of the straw shall be next the gutta-percha, which 
thus forms a hollow mould in the galvanic bath ; the mould taken in this 
manner will be perfect He also substitutes a suitable solvent for the 
greater part of the collodion usually employed. For this purpose he uses 
gum dragon, which is liquefied in water, containing a small quantity of 
alcohol, av, for example, ninety-nine parts of water and one of alcohol. To 
this sulution he adds substances for staining the hata, with which he coats 
the fabric forming the body, and then epphes a layer of varnish composed 
of collodion, with which is incorporated, tu afford the necessary elasucity, 
a certain quantity of white gum Jac and galipot; in this manner he 
dispenses with the fatty bodies heretofore employed, which, becoming 
rancid, impart such an odour to the hats us often to render it impossible to 
wear them. The bodies of the hats he forms of very light open fabrics, or 
of felt prepared for the purpose, and he thus obtains lighter hats than 
those hitherto made, at same time preserving by their suppleness and 
appearance aresemblance to real straw. [he method of pressing the hats also 
differs essentially from that hitherto adopted. The press consists of two 
parts, the upper one being of cupola form, and opening when desired. The 
press being closed, pressure is exe: ted by opening a cock, which introduces 
water into the interior by a pipe producing pressure on a sheet of india- 
rubber of conical form entering the galvanoplastic mould. which is itself 
placed in a casing of sheet iron made so as to fit hermetically into the 
lower part of the press; this moulu is heated ina constant and uniform 
manner by the introduction of steam from a receiver placed under the 
press, pressure being transmitted by means of an engine of three horse- 
power. In this manuer pressure is instantaneously and uuiform!y p10- 
duced. 





762. E. Lever, Manchester, ‘* Fixing hoops in the interior of flexible tubing 
employed in the ventilation of mines and other similar purposes.”—Dated 
26th March, 1864. 

In performing this invention the patentee places hoops of steel, wood, or 
other suitable metal or material at certain distances apart, the 
said distances to vary according to the diameter of the tubing or the 
positions and places to which it is to be applied. He rivets or bolts these 
hoops or rings to the flexible material during the operation of sewing 
or otherwise seaming the material to form ihe tube, and to some of 
these rivets or Loits he attaches a rir g or partial ring to hang outside the 
tubing, so that by putting these rings on nails or pegs driven into the sides 
of the mine, or other convenient position, or suspended in the shaft by 
ropes through the rings, the tubing will be kept in its prover place and 
out of danger of damage. And to prevent damage to the flexible material 
by the friction of the shoulders of the hooks, bolts, or rivets, he places a 
washer of leather or other suitable material between them. 

766. E. Pace, Queen street, “‘ Machinery fir placing splints and other like 
articles for the manufacture of matches, on or in clamps or holders, 
p eparatory to their beeng dipped or tipped with igniting composition,” 

Dated 28th March, 1864. 

This invention is performed as follows :—Into a case the patentee places 
the splints, wax tapers, or other articles to form the body of the match, 
and he places this case ina frame so that a jugging motion may be imparted 
toit. The case is open at the bottom, and he fits a plate to side to and 
fro under this case. This plate is forme with a series of grooves for some 
portion of its extent, then with what he terms a stop plate with a V groove 
atthe back of each of the spiint grooves, while the remaining portion is 
flat ; there are as many grooves as there are to be splints. This plate is 
connected to a lever handle, and in front of the splmt case there are 
arraiiged two comb bars, and behind them a pin bar. The pins are conical 
or wedge-shaped at the bottom, and are free to rise and fall in their bar ; 
these comb and pin bars are co: nected to a frame centred on an axis at 
the tuck of the machine. To one of the sides of this frame an inclined 
catch is affixed; and on the first named plate a spring flap, tapering 
towards the ends, is fitted. When the plate is moved the inclined catch 
jides over the flap, and thus the comb and jin bars are raised, while on the 
‘eturn stroke the edge of tie catch raises the flap, travels back under it, 
and t.e comb and pin bars are kept down until raised again, as just 
described. A brush is fitted at the lower and front part of the splint case. 
770. M. Henry, Fleet-street, London, *‘ Apparatus for supplying air to 

persons employed ueder water or in places where noxious gas, air, or 
vapour prevails.” A communication.— Pated 28th March, 1864. 

The apparatus constructed ace: rding to these improvements comprises a 
Teservou Of compre:sed sir, and an air chamber and pumps for supplying 
the same. The air chamber is provideu with a plate or lid of less diameter 
than itself, on which isa piece of elastic material, which connects it with 
the sides of the chamber, ad thus forms a second chamber over or at the 
side of the former ; the two are c.u-ed to communicate by a valve, which is 
op sed by a red, when pressure is exerted on the plate, and allows the air 

© flow out. T contrivance tue inventor eal's an air box, and t} 
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boxes, and causing them to communicate with each other by a tube or 
other connection, through which air flows from one box to the other. The 
boxes may be surrounded by a casing and springs used for pressing on the 
plates. A tube leads from the air vessel to supply ‘he workman, who muy 
wear a mouthpiece consisting of a strip of caoutchouc held between the 
lips and teeth. The action of the air valve is, preferably, so regulated that 
the same air may be breathed twice. The pumping apparatus consists of 
two, three, four, or more pumps, cylinders, or barrels, which communicate 
with each other, so that air drawn into and compressed in the first or 
largest, flows therefrom into the next in size, in which it is more compressed, 
and so on from one to the other, and as the cylinders differ in capacity it 
becomes more and more compressed in its pasasge through the series, and 
it thence flows into the air reservoir. The pumps are probably so arranged 
in respect of dimensions as to raise the pressure in a regularly increasing 
geometrical progression. Water is pumped in to cover or overlay the 
pistons and form a hydraulic joint, whereby the air, »fter having entered 
the series of pumps, is prevented from escaping until it has passed through 
them all. The pistons are attached toa plate, and are fixtures, and the 
cylinder or pump bodies are worked up and down vy a brake or beam or 
other means. The pistons may be solid, or they may be hollow with a 
valve at top. 





Sourn Kensineron Museum.—During the week ending 29th Octo- 
ber, 1864, the visitors have been as follow :—On Monday, Tuesday, 
and Saturday, free days, open from 10 a.m. till 10 p.m., 10,489; on 
Wednesday, Thursday, and Friday, studeats’ days (admission to the 
public 6d.), open from 10 a.m. till 4 p.m., 1,895: total, 11,884; from 
the opening of the museum, 4,922,579. 

Prices or Iron.—Messrs. Rylands in their circular give the fol- 
lowing table, which shows the outside prices of best Staffordshire 
pigs and marked bars during the last nine years respectively. It 
may be perused with some instruction and uo little warning :— 





Pigs. Bars. 

Year. & s.d. 2 8s. d. 
1856—Lady-day Quarter .. ee . 476—900 
Midsummer ,, $e ee . 489— 9 0 0 
Michaelmas ,, ° ° 450—9 00 
Christmas o ee . ee 400-— #00 
1857—Lady-day - oe . 400—900 
Midsummer ,, oe 400—90 0 
Michaelmas ,, ee /$o0-— 400 
Christmas ae . ee 400 — 900 
1858—Lady-day e oe “ _ 315 0 — 8 00 
Midsummer ,, eo ee oe 312 6— 8 00 
Michaelmas ,, ee ve ee 3810 0 — 7190 
Coristmass,, ee oe 31t 3 — 7W il 
1859—Lady-day ee ee ee 313 9 — 710 0 
Midsummer ,, ee . . 313 9 — 710 0 
Michaelmas _,, oe ee oe 311 3 — 710 9 
Christmas = oe oe ee 811 3 — 710 0 

1860 —Lady-day ve oo oe oe 31, 3 — 710 O 
Midsummer ,, o ee ee 311 8 — 710 0 
Michaclmas ,, oe . os 31 0 — TW O 
Christmas ae ee . e 389 — 7 0 
1861—Lady -day - . oe ee 376-—- 7W 0 
Midsummer ,, ee oe es 8376— 71 0 
Michaelmas _,, oe ee ee 326—700 
Christmas, . ee ee 326—700 

1862 --Lady-day “ o- oe a 326—700 
Midsummer ,, es ee oe 326— 700 
Micnaelmas ,, ° ee ee 326— 700 
Christmas bi ~* oe ee 350-—- 700 
1863—Lady-day a ee oe ee 350—700 
Mi'summer ,, ee oe 350— 700 
Michaelmas ,, ee ° oe 3560-— 700 
Christmas sg, e . 316 3 — 810 0 
1s64—La'y-day * ee oe ee 410 0 — 9W O 
Midsummer ,, oe ee 450-+- 910 0 
Michaelmas ,, ee oe ° 315 0 — 810 0 


Is a Porraste Steam Enoine Liaste tro Toru?—At a recent 
sitting of the Doncaster Borough magistrates, as reported in the 
Times of the 26th ult., a question of considerable importance was 
raised before the sitting justices (Mr. Charles Jackson and Alderman 
Deuhill). On the 10th mstant, aninformation was laid by Thomas 
Jickson, the toll collector at the Small Briggs Bar of the 
Doncaster and Bawtry Turvpike-road, under the provisions of a 
local Act of Parliament passed in the 2nd of William 1V., against 
Jolin Rowbottan, a servant of Messrs. Sellars, of Cantley, for pass- 
ing through the said gate without paying toll for a steam engine 
that was drawing a threshing-machine, such toll being demanded of 
the toll collector. Mr. Shirley, who appeared for the defendant, 
contended upon that occasion that by the 14th and 15th 
Victoria, cap, 38, sec. 4, the words “implements of husbandry” 
(mentioned in the 3rd of George iV. cap. 126, sec. 32) 
“were thereby declared to cover the threshing machine,” 
and that, consequently, the steam engine attached to it 
and propelling it along the road was free of toil equally with the 
threshing machine itself. Mr. Jacksov, in giving the decision of 
the court—which had been reserved—on Monday last, alluded at 
great length to a case, “The Queen against Matty,” reported in the 
twenty-seventh volume of the Law Journal (magistrates’ cases), 
page 59. In that case it was beld that, although the steam engine 
was separate from the threshing machine, and drawn by horses, the 
two constituted an implement of husbandry within the meaning of 
the Act, and that toll could not be demauded. In the information 
now before the Doncaster justices the evidence was that the defen- 
dants’ steamen ine and threshing machine were fastenened together 
by a coupling chain, or something of the kind; that neither of them 
was drawn by horses (as in the case decided upon by the Court of 
Queeu’s Bench—thatof “ The Queen against Mattey ”) but by the 
action of steam, and both were passing aloug the high road from one 
farm to another, to be used forthe purposes for which they were em- 
ployed in husbaudry. It might be urged that the decision of the Court 
of Queens’ Bench affected only such engines and wachines as were 
drawn by horses, whereas thisone was moved by steam. Did that really 
make any difference? The Bench was disposed to say that it did not. 
By the 3rd of George IV. toll was not payable either for horses or 
carriages employed in carrying or conveying any implements of 
husbandry. The words were in the disjunctive “horses or car- 
riages,” and therefore if by the ingenuity of man, a carriage, which 
this engine was, was enabled to go without borses, and to pass along 
a road ex suo motu, by force of some active power within itself and by 
mezns thereof could carry or convey an implement of industry 
which both engine and machine were alike held to be, it did appear 
to the bench that the exemption well applied to them both, ard, 
therefore, ought to prevail. If these carriages were exempt when 
drawn by horses, @ fortiori were they so without them. ‘here was 
an Act of Parliament which was not referred to in the discussion, 
to which he (Mr. Jackson) would direct attention — the 24th 
and 25th of Victoria, cap. 70, commonly called * The Locomo- 
tive Act, 1861.” It was entitled “An Act for Regulating 
the Use of Locomotives on Turnpike Roads, and ‘Tolls to be 
levied on such locomotives,” and the wagons and carriages 
drawn or propelled by the same. This Act appeared to be ap- 
plicable only to locomotives used for the carrying + pane 8 for profit. 
At all events there was the following section, the 10th, which 
reserved existiug exemptions from toll:—“ All wagons, carts, or 
carriages as heretofore described, drawn by any locomotive loaded 
with any materials such as was now exempt from toll, under the 
provisions of any general or local Act, shall be entitled to the same 
exemption as they woul be if drawu by animal power.” Finding, 
therefore, as the Bench did, that movable threshing machines were 
defined by statutes “implements of husbandry,” and that steam 
engines therewith used had been held, by the Court ot Queen's 
Bench, to be the same also, and believing as they dia that, 
whether carried or conveyed along tue road by horses or by steam, 
both were intended to be exempt from pay ment of toll, they arrived 
at the conclusion that the information failed, ani, in their opinion, 
it must therefore be dismissed. Mr. Jackson added that this decision 
was that of the magistrates only who heard the case, and therefore 
if it was erroneous, as perchance it might be, they did uot desire to 
compromise the rest of the Bench by anything they bad said. This 
decision—unless it is overruled—devides that a steam engiuve draw- 
ing 4 threshing machine on a turnpike road, aud when iutended to 
ee the same, is exempt from toll, as forming part of the machiue 
Mseil, 





| THE [RON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 
(From our own Correspondent.) 


| Ox CHANGE IN BinMINGHAM AND WoLvERHAMPTON: The Demand 


for lron; Skilled Workmen under the Demand: Men Removing to 
“North of England; The Question of Wayes—Pia Inon: Profitless 

Manufacture—Tue Future CHarRMansuHir OF THE [RONMASTERS’ 

Association: Different Views Gathered up—Co ins’ Strike: 

Virtual Termination: Nineteen Men Committed for Riot —-GeuneraL 

Harpwart Traps: Steady Activity: Localities and Branches 

Npecified—Harpwarkks AND THE ZOLLVEREIN TaRtFF: Repre- 

sentations of the Birmingham Chamber - Tus BinmincHam Ex- 

CHANGE: Anticipated Presence of the Premier—Boarp or TRADE 

Rerurns ror SerremBer: Metals and Hardwares specified. 

THE reports on ‘Change in Birmingham yesterday {Shensieg), and 
in Wolverhampton on the day before, were tu the effect that a stead 
demand is being experienced for plates and sheets, and a pam { 
demand for rods, but hoops and bars are not in large requast. The 
plates and sheets are chiefly to be used up in this country, but not a 
few of the former will find their way in a manufactured condition, 
as girders and bridges, to our Indian empire. Many of the sheets 
are also to be galvanised for foreign customers. ‘The demand for 
rods comes chiefly from China, whence the last mail brought some 
excellent specifications. Home merchants are less active in their 
demand, consequent upon the reluctance of factors aud others to 
give out orders for hardwares and the like until money is less ex~ 
pensive. Merchants are therefore trying to bring down prices in 
the cases in which they must order ; but makers are not disposed to 
give way, and we have heard of two instances in which makers of 
hoops, being more favourably circumstanced in respect of orders 
than some of the other makers of that denomination, have raised the 
price of their hoops 10s. a ton. The make of finished iron generally 
is quite within the demand in this district, and a few mills are 
stopped for want of puddied bars. This has resulted in some 
measure from the rcente short supply of fuel; but this is 
not the only cause. There is no doubt that many furnaces 
are standing throughout this district for waut of puddlers 
who know their business well enough to make their labour 
a source of profit to their employers. A great demand is 
being made upon this district by other and newer districts; and 
the demand is not being made in vain. We kuow of a leading 
works here from which as many as twelve men have gone to one 
works in the north of England. As long as this continues to be the 
case there will be a difficulty experienced in reducing wages. 
Against any step on the part of the mastersa kind of protest wus 
made on Monday last in Wolverhampton at a meeting of millmen, 
members of the Millmen’s Association for that district. The ocoa- 
sion was that of their annual meeting; and it was stated that if 
wages should be reduced the best men of South Staffordshire would 
at once leave. ‘The majority of the masters are, however, of opivion 
that so soon as a reduction becomes necessary the men will accede 
to it. 

The pig trade is very dull, and the majority of the furnaces are 
being carried on at the barest profit. 

Considerable discussion is now taking place on the question of 
the chairmanship of the Lronmasters’ Association. We have adverted 
to it in another column. 

The strike of colliers may be said to have fairly ended through- 
out the whole of the district, with the exception of the localities 
of Oldbury and Westbromwich. On Saturday last a mecting of 
about 2,000 miners was held at Coseley. It was then stated that 
a great number of colliers had returned to work at the reduced 
rate, and it was next to impossible to induce these men to again 
come out. It was, therefore, said to be undesirable for the re- 
maining men to refrain from going to work auy longer. The 
meeting was, however, to bear in mind that the going in was a 
conditional step, for arrangements had been made for those at 
work to keep the 4,000 miners at Oldbury aud Westbromwich 
still out, until they got the 53. a day. Since this meeting the 
men have applied at the various pits in numbers so large that a 
great many of them have been refused work in consequence of the 
inability of the colliery proprietors to find it for them. At Earl 
Dadley’s pits, at the Fox yards, as many as fifty men were turned 
away ou this account on Monday morning. The termination of 
the strike has been hastened by the determivation of the 
authorities to stop the early morning meetings and processions, 
by which many men had been iutimidated from going to work, 
notwithstanding that they were ready to accept masters’ terms. The 
vineteen men arrested at Tipton Green, on yesterday (Thursday) 
fortuight, while endeavouring to force their way through a double 
line of policemen, were brought up on remand before the stipen- 
diary, at Bilston, on yesterday week. Lord Lichfield, the lord- 
lieutenant of the county, was present, but took no part in the 
proceedings, and the military were quartered in the town during 
the examination. Sergeant O'Brien, of the Midland Circuit, assisted 
by Mr. Motteram, of the Oxford Circuit, was for the prosecution ; 
and Dr. Kenealy, of the Oxford Circuit, was for the defence. The 
proceedings were adjourned until the following day, when the 
stipendiary committed all the prisoners for trial at the ensuing 
Staffordshire Assizes, on the several charges of riot, conspiracy, 
unlawfully assembling, aud assaultiug the police. 

The peculiar condition of the money market, together with the 
high price of raw material, has prevented much being done in the 
hardware trades of this district during the past week. Nevertheless, 
the principal manufacturers bave kept their works on full time. In 
Birmingham the edge tool makers are busy, and the iron wire 
drawers are well engaged. Ino other branches a fair amount of 
business is being done. The fancy trades, however, are still ina 
depressed condition. In Wolverhampton the tin-plate workers and 
japanners are fully employed, and the ironfounders are well supplied 
with orders. There is not so much doing iu the screw, rivet, 
aud hinge trades. At Willenhall the lock trade continues as reported 
in our last. At Wednesbury the tube manufacturers are busy, and 
the demand for coach and other springs is well kept up. At Bilston 
there is not so much doing, the foreign demand for blank trays, and 
other articles of a somewhat similar kind, being quiet. At West- 
bromwich the ironfoundries are at work only partial time; but the 
manufacturers of metallic bedsteads are experiencing a good iaquiry. 
The manufacturers of chains, anchors, and cables, there and at 
Stourbridge, report busines active. At Sedgley, Netherton, and 
the adjoining hamlets, the nailmakers are fully employed, but there 
are indications of another strike in that neighbourhood—a place 
where the labouring population are seldom long free from a strife 
of this kind, 

At a special meeting of the Birmingham Chamber of. Commerce, 
held on Friday last, for the purpose of conferring with the members 
on various points affecting the trade of this district with the States 
of the Zollverein, the following resolutions were, after some dis- 
cussiou, unanimously passed :—“ That this Chamber receives with 
great satisfaction the information that there will be a considerable 
reduction made in the new tariff of the German Customs Union in 
the duties on hardwares, and trusts that the attention of her 
Majesty's representatives will continue to be given to the subject 
with the view of obtaining such further modifications as will enable 
the productions of this neizhbourhoud to be more extensively intro- 
duced intv the states of the Zullverein.” “ That this Chamber is 
desirous of drawing the attention of the Guverument to the subject 
of trade marks, the piracy of which, so far as Euglish manufac- 
turers of established repute are concerned, is at present carried on to 
such an extent by the German manufacturers, that a most serious 
injury is done to the legitimate trade of England and that Govern- 
ment should request their representatives abroad to use their good 
offices with foreign powers to adopt such measures as shall prevent 
the continuance of a system which is contrary to common justive 
and good faith. 

The annual meeting of the Birmingham Exchange Company was 
held on Tuesday. From the statement of accounts presented, it 
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appeared that the committee have a balance of £309 3s. 10d. in 
hand. The new exchange was announced as nearly ready for use, 
and hopes were entertained that the Premier would formally open 
the building. 

The export accounts for the month of September show a diminu- 
tion in value, as compared with the previous month, though they 
were still above those of every other month of the present year, 
and slightly in excess of the corresponding period of last year. 
The declared value was £14,687,942, against £14,542,862, in the 
September of last year, and £11,396,327, in that of 1862. Firearms 
show an increase from £22,603 to £38,113. Cutlery rose from 
£30,445 to £41,801, the increase taking place in the exports to all 
the principal markets except Holland and Cuba. Heavy hardwares 
declined from £46,385 to £45,110, though there was an increased 
exportation to France, the Hanse Towns, Russia, India, Australia, 
South Africa, Cuba, and Brazil; but light hardwares show au 
increase from £281,004 to 301,755, extending to every country 
except France, Spain, Holland, the Hanse Towns, India, the United 
States, and the Argentine Confederation. The exports of machinery 
continue to increase. Those of steam engines rose in value from 
£118,907 to £132,216, the increase extending to every country 
except France, Spain and India; and those of other descriptions of 
machinery from £272,855 to £298,862, though there was a decrease 
in the exports to Spain, the Hanse Towns, Russia, and India. The 
amount of the exports of metals stands as follows :— 

Month of September. 
1863. 18 


1862. > 

Pig and puddled iron.. e+ £127,996 .. £144,555 .. £121,925 
Bar, angle, bolt, androd iron .. 225,202 .. 26,943 .. 226,042 
Railway iron... .. «. « ec 243,966 .. 314,240 .. 216,759 
Iron wire oe oe oe ee 0 26,056 .. 32,4235 oe 35,117 
Iron cnstingBec +2 cs ce ce 54,014 .. 52,717 72,715 
Iron hoops, sheets, and boiler 
plates... .2 «2 «+ cc ce 105,270 oe 146,747 .. 166,025 
Wrought iron .. oc oc oo 233,473 .. 179,550 .. =: 188,302 
CNN esse. er és) feed 8,724 1,485 .. 621 
Steel, unwrought.. .. «+ eo 62,844 .. 75,684 .. 60,075 





Total eo «+ £1,092,580 £1,185,056 £1,087,581 

Copper, unwrought .. .. .. 55,421 .. 110,303 .. 53,837 
90 wrought and yellow 

metal... «- co eco 213,415 .. 202,511 .. 306,185 

Brass oe 10 co 0s ce ee 22,803 .. 16,882 .. 32,050 





Total oe oe £291,639 £329,696 £392,022 
Lead oe ee ae ce oe ee 58,079 .. 46,486 .. 106,766 
Tin, unwrought .. «.e « «- 48,566 .. 48,104 .. 49,391 
Tin plates .. «es oe of 105,623 .. 91,775 .. 77,208 


Bac. te os te 8 Oe 9,526 .. 12,699 .. 8,228 


The diminution which the above account shows in the exports of 
pig and puddled iron extended to every market except France and 
[olland, but the account for the nine months ended the 30th of 
September, shows an increase, chiefly in the exports to the United 
States. ‘The decrease under the second head of entry was confined, 
however, to the exports to France, the Hanse Towns, India, and the 
United States. These descriptions also show anincrease (nearly a 
quarter of a million) in the nine months’ accounts. The falling off in 
railway iron, though so much greater, still leaves an increase on the 
nine months. As regards September, however, it was nearly gene- 
ral, the exception being limited to Sweden, British America, and 
Brazil. ‘The increase in castings extended to every country except 
France and the United States ; but the nine months’ accounts show a 
decrease. In respect of hoops, sheets, and boiler plates, the longer 
period shows an increase proportionate to that of the last month, 
which was, however, confined to the exports to Spain, the 
Hanse ‘Towns, India, and the United States. The increase in 
wrought iron was above the average increase of the nine months, 
though Russia was the only European market to which it extended, 
and the exports to the United States diminished very considerably. 
The decline in stecl was general, but the nine months’ account 
shows an increase. The falling off in unwrought copper was as 
great in the larger as the shorter period, and extended to every 
country except Frauce and the Hanse Towns. The chief increase, 
however, was in the exports to India. The increase in lead extended 
to every country except India and Australia ; and the smaller increase 
in unwrought tin to every country except France and Russia. Tin 
plates show an increase upon the nine months’ exports, the falling 
off in September being confined to the United States. 

The metals imports comprised 6,753 tons of bar iron, 859 tons of 
steel, 3,162 tons of lead, 2,466 tons of zinc, 50,560 cwt. of copper, 
and 24,109 owt. of tin, against 5,487 tons of bar iron, 271 tons of 
steel, 1,521 tons of lead, 3,463 tons of zine, 21,500 ewt. of copper, and 
4,372 owt. of tin, in the corresponding month of last year. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverrooL: Launch of a Steamer: Mersey Docks and Harbour 
Board—Srate or rape; Leeds; Shefield—Norru-Easrern 
Rattway: New Projects: Proposed Central Station at Leeds— 
Mancuester Corporation Waterworks — PAuPERISM — IN 
Lancasuine—Tut Isute or Man: New Breakwater—Nortu- 
Kasrern District: Landslip on the North-Eastern Railway : 
Singular Railway Casualty: The Cleveland Blast Furnaces: State 
of Trade—Lauxcu av WALKER—PuBLIC Works at Botron— 
Scorrish Matrers: Forth and Clyde Navigation: Glasgow Union 
Railway; Clyde Shipbuilding, §c. 

To commence with Liverpool, we may note thata paddle-wheel 

steamer, of 550 tons, was launched from the vorks of Messrs. Laird, 

Birkenhead, She was placed in dock to receive her machinery, 

which is of 120-horse power, and is now ready to be put on board. 

This is the fourth vessel launched from one slip in the current year. 

At the last weekly sitting of the Mersey Docks and Harbour Board, 

the engineer reported that the depth of the water at the entrance of 

the Morpeth dock was now 10ft., and the water might be let in 
whenever the committee thought proper. Mr. Laird said the Mor- 
= dock would take in the largest steam vessels frequenting 

siverpool or any other port, It would admit a vessel 400/t. long 
and 10ft. feet wide, The warehouse committee recommended that 
the tobacco trade and the customs authorities be informed that, in 
addition to the accommodation afforded to the trade at Birkenhead 
temporary storage should be provided on the Live-pool side of the 
river, subject to the approval of the Commissioners of Customs, in 

the wreck depot at the IMuskisson dock, and in No. 1 and No. 2 

transit sheds, at the Nelson dock. After some discussion this was 

agreed to. A letter was read from the manager of the Woodside 

Ferry, calling attention to the fact that the season for fogs was at 

hand, and to the great danger to life in consequence of the number of 

vessels constantly anchored in the track of the Woodside steamers. 
The Leeds Chamber of Commerce, reporting upon the iron, 
machine, and engineer tool trades of that district, says :—“ The iron 
trade is brisk, wi.b a good demand for all classes, and the works are 
in full operation. The machine aud engineer tool trades continue 
very good. ‘The locomotive and railway plant manufacturers are as 
before. The cut uail trade is in a fair state, but orders are scarcely 
so plentiful as before.” At Sheflield the chief cutlery manufacturers 
are receiving ample orders from some of the provincial districts for 
all classes of gods. There are also good orders in haud for cutlery 
from India and Australia, and but for the complete staguation of 
the American market, the cutlery trade would be rather active. 
Some of the saw manufacturers are busier than they were, but, on 
the whole, only a moderate busii.ess is being done in saws, files, and 
tools, though some firms are well employed in particular depart- 
ments, Some of the principal firms have received much better orders 
for steel trom America during the past fortnight, but there is no 
indication of any general revival in that bravch, and the general 
steel and iron trades continue in a rather unsatisfactory condition. 

Some of the houses engeged chiefly for the home market are busy 

with plates aud some other branches, but the tilts and wheels are 

Jess fully employed than during all the early part of the year, and 








some of the large houses are only partly employing their men. The 
arnour-plate branch is stagnant; but large orduance and steel shot 
are still freely ordered. 

The following is said to be the Parliamentary programme of the 
North Eastern Railway Company for next session:—1. The con- | 
struction of a central railway station in Leeds, a junction with the 
Great Northern Railway Company, and a main line of railwa 
through Leeds ; 2. A line from Gilling, on the Malton and Thirs! 
line, vid Helmsley and Kirbymoorside to Pickering ; 3. An extension 
to Lofthouse, in Cleveland; 4, A branch to East Rosedale; 5. A 
line to shorten the route between Newcastle and the south by con- 
necting the new Team Valley line with the Bishop Auckland line, 
the latter being continued by a branch to the Broomside cutting ; 
6. A line of railway by way of Pelaw Main and Jarrow to South 
Shields; 7. An amalgamation with the Cleveland Railway Com- 
pany. A project is also under consideration for the construction, by 
the North Eastern Railway Company, of a central station at Leeds. 
It is understood that the scheme of the North-Eastern has the 
approval of the Midland Railway directors; and it is hoped that it 
will also be satisfactory to the other railway companies having 
termini at Leeds, some or all of whou may probably make arrange- 
ments for running to and from the same station. To carry the 
scheme into effect the North-Eastern Company will form a line from 
the Church Fenton station, on their main line from York to Leeds, 
to the Leeds and Selby line. 

The Manchester City Council has agreed on the recommendation 
of its Waterworks Committee to apply to Parliament next session 
for power to construct additional storage reservoirs in the valley of 
Longdendale. For many years it has been intended, at some time 
or other, to provide the additional storage now suggested; and as 
favourable opportunities have from time to time occurred, the com- 
mittee, with the sanction of the courcil, have purchased properties, 
which, whenever the scheme was carried out, would be required for 
the formation of the intended reservoirs. Great difficulty has 
hitherto been experienced in making the reservoirs in the valley of 
Longdendale water-tight, when the depth of water exceeds about 
60ft.; and it is therefore now proposed, instead, as originally con- 
templated, of making one large reservoir, to construct, at a slight 
additional cost, two smaller reservoirs, at or near Vale House and 
Bottom’s Lodge. The height of the bank of the Vale House reser- 
voir will be about 49ft. and its capacity about 57,000,000 cubic feet ; 
and the height of the embankment of the Bottom’s Lodge reser- 
voir 61ft. and its capacity about 64,000,000 cubic feet. The gross 
capacity of the two reservvirs will be about 121,000,000 cubic feet, 
and they will together give about six and a quarter million gallons 
per day, in addition to the present supply. ‘Ihe cost of the reser- 
voirs, exclusive of the cost of land, is estimated at £45,000, and the 
expenditure will be spread over a perioe of at least three years, 

-auperism is again, unfortunately, increasing in Lancashire. At 
a meeting of the Manchester relief committee on Monday the figures 
presented showed an increase of 2,247 in the number relieved, as 
compared with the preceding return. There were on the 22nd ult. 
102,303 persons receiving parochial relief in twenty-seven unions 
reported on ; in the corresponding week of 1861, 47,014 persons were 
so relieved. There is, therefure, an increase of 55,289 persons in the 
receipt of parochial relief, or 117°6 per cent. In the corresponding 
week of 1863, 129,509 persons received parochial relief; thus the 
pauperism on the 22nd instant was 27,206 less in number than that 
ot the corresponding week of last year. 

A breakwater 800ft. in length has been commenced at Port Erin, 
Isle of Man. 

From the north-eastern district we learn that an accident to the 
recently formed embankment near Sherburn station has unex- 
pectedly interrupted the direct route between Newcastle and 
London on the North-eastern trunk line. An extensive slip took 
place on Saturday at the embankment, followed by so serious a 
subsidence of the summit that the rails were left suspended in mid- 
air, and all traffic along them necessarily ceased. The disaster is 
owing to the recent heavy rains, and a sudden subsidence of some 
old workings of Sherburn Colliery. When the embankment was 
formed, a culvert was made to carry off the waters of a burn 
running through the valley. The immediate cause of the destruc- 
tion of the embankment on Saturday is supposed to have arisen 
from the pressure of the mass of earthwork upon the culvert, 
causing it to sink in the centre, when a fracture on the west side 
took place. The ends of the culvert were forced outward. The 
stoppage of the culvert caused the waters to accumulate to such an 
extent that the east side of the valley presented the appearance of a 
small lake, having a depth at the embankment side trom forty to 
fifty feet. The fracture on the west side gave the water access to 
the ballast above, and, undermining it, caused a large slip on that 
side, and both lines of rail were left without support in the centre 
of the embankment, forming a bridge across the chasm held together 
by the fish fastenings. It is expected that before the end of the 
week it will be rendered sufficiently secure for the resumption of 
traffic. Until then the trains are sent round to Darlington by 
Bishop Auckland. Another singular railway casualty is reported. 
During a late heavy hurricane a number of wagous which were 
standing unspragged upon one of the lines in connection with the 
Marske ironstone mines were blown down an ncline and literall 
smashed to atoms. Anengine, with about eigh,” w agons attached, 
had passed the place about five minutes previousls The position of 
the Cleveland blast furnaces was as follows, Octo er 21st :— 


Place and Owners, In. Out. Total, 
Eston—Bolckow and Vaughan .. .. «os «- D9 w= w 8 
pa Clay Lane Co. .. ce oc co ce oe 6 we oe 6 
South Bank Co... ef «. «2 oe os 3 «om « 38 
Cargo Fleet—Jones, Dunning, and Co. .. .. 2 — $8 
* Cochraneand Co. .,  .. se oe 4 a 
o Gilkes, Wilson, Pease, and Co... & w= wo §& 
Middlesborough—Bolckow and Vaughan.. .. 4 wm wo 4 
ae Hopkins and Uo... .. 3 6. = wo 8 
Port Clarence—Beil Brothers oo 0s © ww — « 6 
Norton— Warner, Lucas, an! Barrett oe 3S w= o 3 
Stockton—Hoidsworth anu Co. .. co ee BS w= wo 8 
Ferryhill—J. Morrison .. 2. .. «2 «2 ef 3B oe oe 3B 
Newport-B. Samuelson .. .. .. Beem oe 3 
‘thornaby—W. Whitwell and Co. ee BSiwm— ww 8 
Darlington—South Durham Co... .. Son ie 
Witton Park—Bolckow and Vaughan 4 c= o« 6 
Stanhope—Weardale lron Vv. .. .. Liwm= « 1 
‘Towlaw—Weardale fron Co... os < x 5 «es ec 5 
Cousett—Derwent Iron Co... 6. ee te oe 38 10 .. i 
Total oo oo « ma ll 87 


Twenty other furnaces were at the same date in course of erection, 
and of these twelve had reached an advanced stage. The engine- 
works of the north eastern district have some fair orders on band. 
At the Etswick Ordnance Works another 600-pounder muzzle- 
loader has just been completed for the Government, who have 
ordered three others of a similar size. ‘Che weight and dimensions 
of this enormous gun are as follow :—Weight, 51,697 1b. ; length, 
11ft.; the largest diameter, about 4[t. Gin.; aud smallest, 25in.; the 
bore being L3in, The bors has ten longitudinal grooves, with 
the slightest possible curve; and these grooves are two-fold, 
one slightly deeper than the other. ‘The charge is inserted at 
the muzzle into the deeper groove, and pushed a considerable way 
down, when it is shunted into the shallower groove, aloug which it is 
fired. ‘The firm are also engaged in fit ishing a 170-pouuder breech 
loader on the wedge privciple, for the English Government. 
Orders for several hydraulic machines for Liverpool are also being 
executed at the works, as well as for railway chairs for the Great 
ludian Peuinsular Railway from Madras to Calcutta, The chairs 
are manutactured at the rate of fifty tons per day. The blast 
furnaces at the east end of the works are nearly completed. A steam 
engine of a thousand horse power will be employed at these «ills, 
and it is estimated the furnaces will turn out about 800 tons of pig 
iron per week. 

On Saturday, Messrs. J. Wigham, Richardson, and Co., launched 
from their yard, at Low Walker, a paddl+-wheel steamer for the 
Indus Flotilla Company. She was christened the Sir Herbert 
Maddock, after the vice-chairman of the company, formerly 








Governor of Bengal, by Miss Christie, sister of one of the partners, 
and was launched from the same berth as the Royal West India 
Mail steamer Tyne, built by Messrs. Miller, Ravenhill, and Oo., 
when they had possession of the yard. She is of exactly the same 
length, viz., 280ft. Her beam is 23ft., and is to be fitted with 
engines of 300 nominal aay gremeng by Messrs. R “c.urrison and 
Co., of Newcastle, consisting of two oscillating cylinders, each of 
about six feet diameter. The framing which carries them and the 
shafting is forged in one solid mass, |e structure combining 
great lightness with immense strength. ‘There are four boilers, 
intended to work at a higher pressure than usual, made altogether 
of the best Low Moor iron. Fore and aft of the machinery are airy 
cabins and state rooms, the partitions being made with jalousies for 
promoting ventilation, while on deck a permanent awning of wood 
st on iron framework extends right fore andaft. The Indus 

lotilla Company have a fleet of steamers on the Indus doing good 
service; but none of them have altogether solved the various diffi- 
cult problems connected with the navigation of that river. The 
present steamer differs essentially from former vessels sent out, and 
tne contractors have perfect confidence that they will be able to fulfil 
the conditious specified by the company. She will be thoroughly 
tried on this river, and then taken to pieces for transmission to 
India. We observed also at Messrs, Richardson’s some barges in 
course of completion, which are to be towed on the Indus by the Sir 
Herbert Maddock, taking up the river to the dense population of the 
Punjaub those articles of English manufacture which are fast 
becoming to them necessaries of life,and bringing down the cotton 
which is so much wanted in Lancashire. 

The public works at present on hand at Bolton, or projected by 
the town council, are as follow :—Water scheme, £130,000; Town 
Hall, estimated cost of building, £40,000; Town Hall site, say, 
£40,000 ; public park, forty-six acres of land, £20,000; laying out 
ditto, say, £10,000 ; street improvements—public account, £41,000; 
ditto, private account, £66,000 ; fish market, £5,000 ; total, £352,000. 

With regard to Scottish topics, we may note tbat at the half-yearly 
meeting of the Forth and Clyde Navigation Company the chairman 
said the dividend would be one half per cent. less than it was last 
half year, but it was explained in the report that this was cansed 
chiefly by a decrease in the importation of grain at Grangemouth, 
and some increase in expenses. Otherwise, the trade of the canal 
was in a sound and healthy state, and he hoped that the half per 
cent. would be made up ere long. The first ordinary meeting of 
the City of Glasgow Union Railway Company bas just been held. 
The report presented stated that the Act authorising the construction 
of the railway received the royal assent on the 29th July last. Since 
that date the directors had been anxiously engaged in taking the pre- 
liminary measures for the commencement of the undertaking, and 
more especially of the bridge over the river Clyde, which would 
form the most serious work along the line. Working plans 
had been ordered of the bridge, and of that portion of the 
railway between the river and the University, and negotiations 
for the acquisition of property were being actively carried on. 
Parliament having suspended for one year the passing of so 
much of the line as lies west of the Junctions I. and IV., it was 
proposed to apply to Parliament in next session for a deviation line, 
with the view of meeting the objections stated by the Caledonian 
Company to the committee of the House of Lords, as to the supposed 
injury to their Eglinton-street station and lines of railway con- 
nected therewith, involved in the execution of the line as orginally 
laid out. A bill to be promoted for this purpose would be submitted 
to the shareholders at a special meeting. The Glasgow magistrates 
have issued a proclamation intimating that they have resolved to 
adopt the Gas (Scotland) Act in Glasgow, a course which will, no 
doubt, give general satisfaction not only to the gas consumers, but 
also to the gas companies. Messrs. Aitkin and Mansel, Whiteinch, 
have launched a handsome paddle-steamer of 1,180 tons burden, her 
principal dimensions being as follow:—Length of keel and fore- 
rake, 250ft.; breadth of beam, 31ft.; depth moulded, 12ft. The 
Florence, as she was named, is schooner-rigged, has a raised quarter 
deck and top-gallant forecastle, and will be fitted with oscillating 
engines of 250-borse power, by Messrs. James Aitkin and Co., 
Cranstonhill. Messrs, Chas. Connel and Co. have launched from 
their shipbuilding-yard at Overnewton an iron screw-steamer, of 
650 tons, for Messrs. Handysides and Henderson, for their Mediter- 
ranean trade. She was named the Napoli, and is the fifth steamer 
built by Messrs. Connel and Co. for the same firm. It is affirmed 
that the Caledonian Railway Company will in the coming session 
propose a direct line between Edinburgh and Glasgow, a competing 
line to Kilmarnock, and a line to Muirkirk, in Ayrshire. 


THE METAL MARKET. 
RalLs continue in demand, and the leading houses ar2 well off for 
orders, ‘Uhe quotations are £7 per ton for ordinary quality. 
Correr.—Depressed ; and there are sellers considerably under manufac- 
turer’s price lists. 
Tin.—Very dull, and a downward tendency. Banca is quoted at £95, 
and fine Straits at £94 per ton. 
Tix PLatEs.—In fair demand, at 223. 6d. for Coke, and 27s. for Charcoal. 
Lxap.—In good request, at £20 for soft English, and £19 10s. for Spanish, 
er ton. 
. Spre_TeR.— Quite nominal, at £21 per ton. 
544, Old broad-street, London, E.C. 
Nov. 2nd, 1864. 
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SCOTCH PIG IRON MARKET REPORT. 
No. 1 Gartsherrio .. .. 578. 6d. f.0.b. Glasgow. 
» 1 Coltness «6 «. «. 50 6 do. 


os» 1 Calder .. wo .. 56 0 do. 
» » G.M.B. .. o Sl 6 do. 
a Do. .. oe o 50 6 do. 
M.Nos. Do... « « 50 9 do. 

WARRANTS, s, d 


3-5th No. land Cash prompt .. .. 50 = pacten. 


“ 1 mo, open oo oe Sl 
2-5th i = ee \2 sae “ si 51 10} do. 
G.M.B, S « a oe 52 45 © «do. 
MANUFACTURED IKON. 
DBars,Govan .. «2 «s of £810 0 less 4 per cont. 
» Common o- ee ee $5 0 » 
Diumpeiler, Common .. .. 8 7 6 
Do. Best ar 95 0 


Cramond Scrap Bars delivered 
in London .. .. «oe eo» 1210 0 less 2} per cont. 
Plates and Sheets .. .. .. 1010 0 
Bae cs we «ows ss oo BOD 
PI cc ce ce oe oe ee SES 
Chairs .. cc of cf ef «o FF 0 O 
Glasgow, 2nd November, 1564. 
Since our report of last week our Scotch pig irou market has been quiet 
but steavy, without any fluctuations of note. Indeed, we have ouly 
advanced 6d. per ton, and to-day we close—sellers, 50s. 10jd. cash > buyers, 
50s. Md. The shippmg demand is good. Exports jast week were 1y,957 
tons, against 14,294 tons in the same week last year. 
Suaw Anp TuOMPSUN. 





PRICES CUKRENi OF TIMBER. 














1863. 1864. 1863. 1864. 
Perload— #4 3s £ & £ 8 S Perloand— 4 8 428% £8 4 & 
Teak... .cccceseseeed Yel. pine per reduced C. 
Quebec, red pine . Canada, Ist q yi7 01810 17 0 18 0 
yellow pine.. & } 2nd - ll 012310 i ol 0 
st. John, N.B.yel... »|| Archangel, y 13 10 i410 13 6 1310 
Quebec vak, white.. 610 7 0 510 6 le |) St Petersbg. yel... 11013 0 db lw la» 
broh...... 310 410 310 410) Finland.... «+» Slv lo 1 » ol 0 
Memei.. 0 0 0 0 O 0 © || Memel .......... lu 015 0) W Ob YU 
‘ 310 5 ©|| Gothenburg, yel... 10 0 11 - lv r = . 
) oak . 310 61 white 9» 9lO s 
wage eee 210 4 10 || Gefle, yellow...... 1010 1110; 1010 11 le 
Memel, fir ....00+0 4 35 31 Soderhanm ...... 91011 5, 910 1010 
RIGA co cevees 315 303 Chrisuania, per C ‘ 
oath . 215 310 215 12m. by py 9S 18 023 0) 21023 0 
Masts, Queb.rd.pine 510 610 5 0 6 0 in, .... ye.1ow 
yLpine 510 610 5 O 6 O|| Deckplank, Dnis 01416!) 01614 
ri.pine 0 0 0.0 0 0 0 O|| perddtudin.. f } 
Lathwood, Dantz.fm 710 810 510 6 10 | Staves, per standard M. r 70 078 0 
St. Peters 810 910 8 0 8 10 || Quebec, pipe...... 60 0 65 0° 75 
Deals, per C., 12it. by 3 by Yin. | punchon 18 0 20) 18 02 0 
Quebec, wht. spruce 15 10 18 0 15 10 18 10 || Baltic owes 220 0 250 0/150 0 1600 
Stdhn,whtspruce 13 015 0 14 01510! pipe.....-- § 
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EMBANKMENTS. 

Tue construction of embankments, or more correctly 
dykes, constitutes a most important department of engi- 
neering science. On the permanence of such works, 
intended to exclude the sea from tracts of land, or to 
retain large bodies of water pent up for the supply of cities 
or districts, may depend the safety, not alone of hundreds 
of lives, but of many thousands of pounds worth of property. 
That such conditions obtain is a fact universally known. 
The practice of embanking lands from the sea is of extreme 
antiquity. The storing up of water, for the use of mills at 
least, is hardly less ancient. As far as experience can 
teach, the engineer cannot plead a want of knowledge ; 
and yet an extraordinary diversity of opinion exists as to 
the best means of conducting such works to a successful 
termination ; and to this moment it has been found simply 
impossible to single out any given system of operations as 
the best. The formation of an earthen wall, strong enough to 
resist a certain force tending to break it down piecemeal, 
or to overthrow it bodily, is apparently a very simple 
affair. In reality it offers a very important problem for the 
consideration of the engineer. Our practice in England has 
been marked during the last very few years by more than 
one failure. The destruction of the Middle Level sluice, and 
more recently the overthrow of the Bradfield dam, are 
especially noteworthy from the disastrous consequences 
which ensued. ‘The whole subject still remains in a condi- 
tion which renders its careful consideration extremely 
advisable; and although it is certain that the conditions 
under which embankments must be constructed, vary 
continually, it by no means follows that some general prin- 
ciples may not be laid down which will act as trustworthy 
and accurate guides to the engineer. It is true that a general 
statement of principles has existence at this moment, or, 
rather, several general statements; each engineer preferring, 
and most commonly adhering to that which he thinks best. 
But the results obtained have not hitherto been so satisfac- 
tory as it is desirable that they should be. Many thousands 
of acres of land may be found in Great Britain which 
would well repay reclamation could that reclamation be 
effected with—we will not say ease, not even economy— 
but with certainty. There is something very dis- 
heartening in the outlay of large sums apparently 
to no purpose, and just now it is simply impossible 
to form anything hke an accurate estimate of the 
expense of any intended sea or river dyke. The case 
is somewhat different when we have to deal with embank- 
ments meant to store up inland waters. Such works can 
usually be executed with as much facility as though they 
were meant to carry a line of railway, instead of penning 
up a body of water. All the operations of construction can 
be carried on under {the most favourable conditions; every 
detail can be worked out with the most minute exactness, 
and the engineer is at liberty, at once to resort to every 
expedient calculated to insure permanence, and to avail 
himself, before his work is tested, of all the aid which the 
changes wrought by time in effecting subsidence and com- 
pression can afford. Yet even under these conditions the 
results obtained are ha:dly yet what they ought to be. 
The Bradfield dam failed at the moment its powers were first 
fairly tried, and to this day it is impossible to say exactly 
to what causes that failure was due. During the excite- 
ment which followed on the catastrophe, nearly all the 
important embankments of a similar character in the 
kingdom underwent a rigid examination, and the 
conclusions arrived at were not exactly those calculated 
to allay alarm, or to impress the general public with 
a profound respect for the skill of the engineer, or a 
firm belief in the liberality of water companies. It is quite 
true that the engineer often finds himself tramelled by the 
want of funds, or an existing necessity that all his opera- 
tions should be conducted with an economy hardly, if at 
all, removed from parsimony; this being the fact, how- 
ever, it follows that a maximum degree of care should be 
taken to secure the very best possible result from the 
lowest possible outlay. In order to do this, it is indispen- 
sable, first, that the engincer should possess talent ; and, 
secondly, that he should have such a knowledge of princi- 

les that his talent, may be employed to the best advantage. 

Jnfortunately, in this matter of embankments there are 
apparently so few points accurately determined that there are 
in reality hardly any recognised principles of construction 
invariably applicable; and, as a result, we find that in 
every case of senor or danger the engineer in this 
country relies almost wholly on his individual opinion, and 
no matter into what calamities these may lead him, it is 
not easy to prove that he has committed any glaring mis- 
take, or been guilty of a worse fault than an error of 
judgment. ; ; 

‘Lhe first essential in every embankment is that it shall 
be immovable under any influence the water can bring to 
bear upon it. There are at least three ways in which the 
failure of a bank may be directly caused. If made of 
stone, timber, or other rigid materials formed into a 
whole, it may turn over on the outer toe. With clay or 
earth the cohesion of the materials is too trifling in amount 
to permit such a result to take place no matter how great 
the pressure. A dam may also be pushed forward 
en masse on the surface of the ground which supports it ; 
the resistance offered being in every case determinable in 
terms of the weight of the bank, and the coefficient of the 
friction of repose between its material and the plane on 
which it slides. Any upper section of a dam may also be 
pushed off that which lies next below it, the resistance to 
motion being determined in precisely the same way. ‘The 
effects produced by percolation and leakage are of a totally 
different character, and may be classed as indirect sources 
of destruction ; the water in all cases washing away and 
disintegrating the slopes of the bank, until an important 
section is so far weakened that it gives way; or else 
insinuating itself into the body of the work, and acting as 
a lubricant which reduces the coefficient of friction between 
any two given planes below the margin of safety. It is 
obvious that the heavier an embankment can be made, so 
long as the substrata on which it rests is sound, the 








better. And in order to increase this weight, it is quite 
possible to enlist the gravity of a portion of the retained 
water in our service. It is only necessary that the face of 
the embankment should present a considerable slope to the 
sea or reservoir, and that this face be rendered absolutely 
impervious by a coat of puddle. But this system of con- 
struction has been condemned by many engineers as 
wasteful of material; while others pronounce it the best 
possible. In England, with a few exceptions, the tight- 
ness of the dam is secured, or attempted to be secured, by 
a puddle wall through the middle, usually carried down 
to a sufficient depth in the substrata to render percolation 
below the dam impossible. It is worthy of remark, how- 
ever, that, in many cases, the dams constructed + b 
by past generations of engineers are without such a wall ; 
and that, although the land on which they rest has been 
apparently treacherous, uo attempt has been made, by 
primary excavation, to secure a better foundation ; the 
engineer relying on the effects of compression to stop or 
prevent leaks. In adopting such a system it was, of 
course, necessary that the materials at his disposal should be 
of the best quality —and such they are in point of fact. But 
it is not to be understvod, therefore, that they consist of 
clay, and of nothing else. In the Holstein dykes the 
slopes next the sea are almost invariably puddied with clay 
to a depth of four or five feet, the clay being protected in 
various ways, as by stones, fascines, or straw, from the 
action of the waves. If the material of the dyke is of 
fine sand, or of bog earth, both slopes are covered with 
clay. The powers of resistance of any dam are measured 
by the weight and cohesion of the body of material lying 
between the dry surface, and the impervious plane which 
the water cannot pass. ‘Tnus, when the inner slope is 
puddled, the entire weight of the dam is rendered 
effective ; but when a puddle wall, at or near the centre of 
its width, is employed to prevent the passage of water 
through; the strength of the entire dam is only equal to 
that of the central wall and that portion of the whole 
which lies between it and the dry slope. The inner slope 
is practically useless when the water stands always at the 
same height ; and when its level is variable, the slope only 
serves a secondary purpose in holding up the puddle, 
keeping off the wash of waves, and preventing the attacks 


of vermin. Instances are not wanting wherein the 
puddle wall and outer slope have parted from the 
inner slope, and given way; the destruction of 


immersion being a distinct and subsequent operation. 
Truths such as these ought to be generally comprehended ; 
yet engineers may be found who maintain, as we have 
stated, that with good puddle central walls no advantage 
can be derived from impervious inner slopes. Provided that 
earth and money are plentiful, and that clay is scarce, this 
argument may possibly hold good; but in all cases where 
clay in sufficient quantity can be procured, it will be found 
advisable to rendcr the entire weight of the embankment 
available by puddling the water slopes. These may be 
made long when clay is abundant—short when it is defi- 
cient. It is not, perhaps, too much to say that the vertical 
wall is the worst form in which clay can be used. The more 
nearly any puddle wall approaches to parallelism with the 
water slope, the greater will be the resistance to motion due 
to gravity. It is worth notice that pure clay is not re- 
garded by either Dutch or Danish engineers as the best 
material for puddle, a moderate admixture of sand invaria- 
bly serving a good purpose. 

As another example of existing differences of opinion we 
may select the questions connected with the form of the out- 
line of embankments as sern in plan. One party advocates 
the horse-shoe shape, the are of curvature being turned 
toward the water so that the principles in which the 
strength of an arch reside may be called into operation. In 
opposition to this view it has been urged that the principle 
is of exremely limited application ; inasmuch as long banks 
cannct be so constructed, and that in any case, with such 
compressible materials as clay and earth, no advantages 
due to the arch proper can be secured. It has even been 
proposed that the concave side of the bank should face the 
sea or reservoir, as in the former case, especially, it is 
believed that comparatively still water may exist in the 
embayed portion, and that as a consequence a considerable 
deposit of mud and silt will occur along the outer toe of 
the dyke. In certain situations we believe that such a 
result has actually followed, and promoted the permanence 
of the work ; but such instances must be rare, and there is 
no good reason to doubt that the best course which the engi- 
neer can pursue, is involved in carrying the embankment 
by the most direct line admissible from point to point. 

Such differences of opinion as we have yet alluded to, 
sink into comparative insignificance when we consider those 
found in connection with the measures to be adopted in 
closing a breach, or making good the last section of a bank 
situated in a tide-way. It is impossible to conceive of a 
situation calling more imperatively for the display, not 
alone of skill, but of energy and promptness, than the 
failure of a great sea wall. ‘The magnitude of the interests 
involved, and the vast load of responsibility thrown in an 
instant on the shoulders of the engineer, are sufficient to 
paralyse the faculties of ordinary minds. At such 
moments it is above all other things necessary that the 
engineer should not rest for a moment in doubt as to the 
best course to pursue. The success or the failure of a 
single expedient may determine the safety or destruction 
of many lives and an incalculable amount of property. 
But, unfortunately, this very decision of purpose is, of all 
other things, the most difficult of realisation. ‘The best 
method of closing breaches still affords food for warm dis- 
cussions ; and, as aresult, we find the reparation or comple- 
tion of a sea bank even now, after the lapse of hundreds of 
years of practice, constitutes the pons usinorum of the engi- 
neer. In England the most usual method of closing up a 
bank consists in filling in large quantities of materia! from 
either side, while, by means of barges, or some other 
expedient, the middle of the breach is filled up with 
substances hard and heavy enough to resist the cur- 
rent, Piles and planking, fascine work, sunken barges, 
or caissons, have all been resorted to from time to 
time, with the most moderate success. Fortunately great 





breaches very seldom occur from accidental causes; but it 
must be remembered that every tidal embankment, just 
before its completion, contains an opening in every respect 
equivalent in its nature to a true breach, and equally hard 
to deal with. It is by no means an unusual circumstance 
to find that the construction of the last fifty yards or so of 
a dyke, costs as large a sum as all the rest of the work 
together. The subject has long claimed the attention of 
foreign engineers, and we believe that the best system of 
closing banks known is that adopted in Holland since the 

ear 1789. According to Mr. Vignoles, the engineers of 

olstein, Hamburg, and the Low Countries, up to that 
date, regarded any attempt to close a breach, otherwise 
than y piling across it, asan innovation. The more intelli- 
gent of the country people contended, however, that the best 
method was to use bundles of faggots, orgabionsfilled up with 
gravel. Aftersome time theengineers adopted this view, and 
so far improved upon the idea as to introduce the present 
system, which simply consists in filling up the breach fromthe 
bottom instead of from the sides. The bottom of the gap 
is first protected from the scour of the current by a species 
of mattress of wicker or fascine work, on which are super- 
imposed a series of cradles formed of brushwood, bound to- 
gether by ropes and osiers. These cradles are two or three 
feet thick, and equal in length to the full width of the breach, 
and being flexible to some extent, they easily adapt them- 
selves to the inequalities of the bottom. They are loaded 
with stones and earth, and sunk, by the aid of barges, 
exactly in the desired place. By this means the bottom 
of the gap may be seieal several feet at each tide. Appa- 
rently scouring does not take place between the mattress 
and the surface on which it rests. ‘The mattress adapting 
itself to the existing hollows, sand and drift quickly fill up 
any crevices. The entire system is cheap and simple. It 
is carried out with great ingenuity and skill on the Con- 
tinent, and is apparently worthy of more attention - 
than it has yet received from English engineers, 
In nearly all that relates to the construction of embank- 
ments, and the reclamation of land from the sea, or 
from tidal rivers, the continental engineers are in advance 
of us. The fact follows, in some sense, as a natural con- 
sequence on the semi-aquatic life led by the inhabitants of 
the vast districts of Northern Europe which have been 
won from the sea in days of yore, and are kept now by 
absolute force of arms. In Great Britain, however, oppor- 
tunities are not wanting for the display of those qualities 
which mark the thoroughly competent man of science. 
Tranquil as is old Father Thames, his banks have failed 
sixteen or eighteen times during the last 300 years ; 
and at least one breach was so important, that thousands of 
acres were flooded, and it remained open for half a century 
notwithstanding the expenditure of fabulous sums in the 
attempt to close it. The most disastrous result which fol- 
lowed on the Erith explosion was the threatened inunda- 
tion of a large tract of country ; and the memorable race 
against time and tide, which ended in the triumph of mind 
over matter, will always constitute a remarkable example of 
the results which can be accomplished by energy, skill, and 
decision. The catastrophes which have occurred from time 
to time in the Fen country have seldom ended so happily. 
It is highly desirable that the rising generation of engi- 
neers should devote some attention to this branch of their 
profession. By doing so they can materially aid in placing 
it upon a better footing than it now possesses. 

THE SUEZ CANAL WORKS.* 

Ara meeting of the members of the Institution of Civil Engi- 
neers of France, held on the 7th ult., the president, M. Petiet, spoke 
as follows :— 

“ Gentlemen,—When, about ten years ago, M. de Lesseps was 
preparing the way for the Suez Canal, how many persons, myself 
among the number, treated his project as a chimera. It was a 
question of fabulously prodigious earthworks to be executed in a 
desert ; it was a question of the creation of a Mediterranean port 
on most inhospitable shores, 

‘Nor were these material difficulties the only hindrance. The 
assent and co-operation of the Viceroy of Egypt had to be gained, 
all objections from hostile governments, had to be answered; and 
capital equivalent to so vast an enterprise had to be collected. 

“ But now, unbelievers are no more, the works are installed upon 
a noble scale, a small canal is opened which conveys fresh water 
from a great distance to numerous work-yards, the debarkation of 
engines and material sent from Europe for the works is organised. 
The achievement of the canal is now certain, and only a question of 
ti 





me. 
“ The honour of these immense results already attained is due 
chiefly to M. de Lesseps. None can forget that, mainly through his 
perseverance and energy, the company succeeded in organising 
itself, and in surviving the obstacles of all kinds it has had to 
encounter. I am bappy to take advantage of the present occasion 
to express to the founder of this canal all the sympathy 1 feel in the 
realisation of his grand scheme. 

“I heartily embrace the proposition of M. Eug. Flachat, that our 
society should hold a conference on the Isthmus of Suez. Of course 
it is the technical part of the work alone which will command our 
attention. This is sufficiently advanced to render an account of its 
proceedings highly interesting, and great works are still to do, into 
which might be introduced any improvements you may have to 
suggest. Before calling upon M. Flacbat, I shall ask M. Briill to give 
a summary description of the canal, as in execution.” 


“M. Briitt said he would attempt to describe in a few words the 
material aim of the enterprise, the configuration of the country, the 
course of the cana] and transverse sections of its different parts, and, 
in fine, to indicate the division of labour among the various con- 
tractors. Their memories thus refreshed in the principal data of 
the exploration of the isthmus, and the names of plaves touched 
at, the members might consider more profitably the subject brought 
before them. 

‘*To shorten by two or three thousand leagues the commercial 
route between the east and the west, to save the vessels trading with 
the Asiatic ports the enormous detour of the Cape of Good Hope, 
such was the aim of this great enterprise. Without introducing any 
political consideration, it was enough to remember that the naviga- 
tion of Europe and America in the Indian Ocean represents a 
tonnage of 4,000,000 or 5,000,000 tons, which would correspond to 
80 or 100 vessels a day. 

“ The Isthmus of Suez, at its narrowest point, between I’elusium, 
on the Mediterranean, and Suez on the Ned Sea, is about 160 kilo- 
metres in width. 

“ These two points would be united by a line running from north 
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‘to'south in an easterly direction, in a latitude of 31 deg. north, 
* from about 30 deg. east longitude. 


“ Egypt consists of that part of the Nile valley lying between 
the Cataracts and the Mediterranean. For an extent of about 200 
leagues, the river forms the axis of a strip of cultivated territory, two 
or three leagues in breadth. A little way up the stream from Cairo 
a weir has been constructed, by which the water can be held back or 
regulated in its'flow. After passing Cairo, which lies about 180 kilo- 
metres from the Mediterranean, the Nile divides into a number of 
branches, natural and artificial,{which irrigate the triangle which 
has its apex at Cairo, and its base along the Mediterranean, from 
Alexandria to Port Said, an extent of 200 kilometres. To the east 
and west of this Delta, renowned for its fertility, stretch immense 
pldins of sand and gravel ; this isthe desert. These vast solitudes— 
unwatered, barren of all vegetation, exposed to a torrid sun, and 
unsheltered from the hurricane of the south—present no one of the 
conditions necessary to life. : 

“An irregular line of rail over the Delta unites Cairo and 
Alexandria, and has a branch to Zagazig, a town lying near the 
eastern extremity of the triangle. Another line of recent con- 
struction runs from Cairo to Suez. 

“ The uniting of the two seas once admitted to be a useful and 
practicable enterprise, the question was, whether to pierce directly 
through the isthmus at its narrowest point, or to construct a canal 
between Suez and Cairo, and continue the communication by one of 
the Nile branches. 

“ The international commission finally decided upon the former of 
these two courses, although their researches proved that, whereas 
the indirect route had frequently been achieved in antiquity, the 
direct canal had never yet been tried. 

“The direct cana! always navigable, must have great advantages 
over the indirect Nile communication, and the only argument in 
favour of the latter has arisen from ill-grounded fears of a great 
difference in level between the two seas. ‘I'he most precise levellings, 
taken in 1847 by M. Bourdalone, and in 1853 by M. Linant-Bey, 
give a near difference of 0:26 métre only, on the side of the Red 
Sea, and later investigation has reduced this to 0°18, or practically 
to nothing. 

“The direct route was then definitely adopted by the commis- 
sion, and the outlets of the canal were fixed to be at Suez and Port 
Said, a little to the west of Pelusium. 

“Along an imaginary line between these two spots the isthmus 
presents a remarkable depression, in which meet two plains, sloping 
gently, the one from Hgypt, the other from the first range of 
Asiatic mountains. ‘Ihe ground here is nearly free from undula- 
tion, and it is proba le that the two seas were once much nearer 
than now, if, indeed, |eir waters did not mingle here. 

** About half way up the line, and transversely to it, is another dip 
of the ground, extending between Zagazig and Lake Timseh, situated 
nearly equi-distant from the two coasts, This is the old land of 
Goshen, of the fertility of which we read in Scripture. 

“The desert was a great difficulty in the organisation of canal 
works, 

“'To support there some thousands of workmen, every necessary 
to their existence had to be carried thither; and, above all, drinkable 
water. 

“‘ Mehemet~Ali and, after him, Abbas-Pacha, had established, on 
that branch of the Nile called the Moes Canal, or Janitic branch, 
a water. derivation running to the east, by Abbassieh, as far as 
Ras-el- Ouadee (Wadi?). ‘The object of this work was to fertilise a 
domain which here juts into the boundary of the Deita. This 
domain and canal were ceded to the company, whose first care it 
was to continue the derivation from Ras-el-Wadi, on the extreme 
point of the domain to Lake Timseh. ‘ 

“Fresh water thus carried into the very heart of the isthmus, it 
was now possible to make this a centre of organication. In the 
town of Ismailia, numbering 4,000 or 5,000 ibbabitants, is installed 
the general directorship of the works. ‘Thence ‘issue all orders, 
and there the magazines and provision stores are all concentrated, 

“ But it was further necessary to convey fresh water through the 
whole length of the working ground from Suez to Port Said. To 
this end a derivation branch was dug, starting from the original 
derivation canal, about three kilometres from Lake Timseb, and 
running nearly alongside the maritime canal, ending in Suez after 
a course of 80 kilometres, 

“ These fresh-water works were directed by M. Cazeau, engineer 
to the company, and a member of the Institution. Their immediate 
result was a veritable transformation. The town of Suez, which 
owes its importance to the trans-shipment in its port of the India 
mails, had been crippled in its development by want of water, 
Every morning the railway from Cairo brought water in cistern- 
wagons for the consumption of the day. The quantity was insuffi- 
cient, its apportionment uncertain, Water was selling at as much 
as If. Se. the hectolitre. Now water in abundance outpours 
itself upon the shore, and the town is developing from day to day. 

“This fresh-water canal has a section of 8 metres at the 
base, 17 métres at the water line, 2 métres to 2} métres in 
depth. It has also served for the transport in barges ot part of the 
material for the works, ‘his material was disembarked at Alex- 
andria, forwarded by rail to Zagazig, then sent on by the canal to 
Lake ‘limseh. 

“ By this water system Port Said, Suez, and Ismailia, can be well 
supplied, and these are the two extremities and the central point of 
the great maritime canal, 

“Kut the water supply at Zagazig, which feeds the fresh-water 
canal, is subject to the rise and fall of that arm of the Nile from 
Which it springs; and, again, it is on so low a level as not to ensure 
throughout the canal a sufficient draught of water. To improve on 
these precarious conditions of a service so important for the success 
of the enterprise, it has been decided to make a new derivation from 
the Nile, a little way above the Cairo weir, at a much higher level 
than the one existing at Zagazig, and to conduct the water as far as 
Abassieh, in the canal alteady made along the eastern boundary of 
the Delta. 

‘In accordance with recent arrangements this work will be under- 
taken by the Viceroy,.who will. be, well compensated by the benefit 
of the irrigation which this canal, will make possible. This branch 
will be about 75 kilometres in extent. 

“It was impracticable to supply the northern portion of the line 
of works, from Isniailia to Port Said, by an open canal, the lagunes 
of Lake Manzaleh, extending nearly the whole way, being a great 
obstacle, It was, therefore, decided to raise the w: ter. by steam 
power into a reservoir, made in sheet iron, 500 cubic, métres in size, 
to be placed on the neighbouring heights of Ismailie, and then to 
send it in a close conduit to Port Swid. This condyit, 1¢ centimetres 
in diameter, 80 kilometres in length, feeds, in its course, several 
metallic reservoirs of water for the work-yards, and has its outlet in 
Port Said. 

“ Such are the preliminary works for conducting fresh water to 
the different working stations. 

There is now to be described the channel of the maritime canal 
as “ lies in the natural depression sketched between Suez and Port 
Said. 

* From Pelusium to Damietta, a length of 80 kilometres, extend 
laguues, the average breadth of which is 40 kilometres, called the 
Menzaleh: lakes. ‘hese are separated from the sea by a narrow 
strip of ‘sand, cut through with many a strait, but yet forming a 
belt sufliciently continuous to prevent the level of the Mediterranean 
from becoming the level of the lake. The depth of water in the 
laguues generally averages 1 métre. Little islets emerge here and 
there. Outside the strip of land the shore slopes so imperceptibly 
to the sea that the depth of water only increases to 10 métres in a 
distance of 3,500 metres. 

“The town of Port Said, now peopled with 3,000 inhabitants, 
stands at one end of the narrow tongue of land which encloses the 


lake... All its buildings are on. piles... Its foundation was begun by- 


driving, in. an enclosing circle of screw stakes, about 1,400 metres 
from thé shore, inte which were thrown great blocks of stone and 
debris, s0-4s~to, form: a ‘landing-place in the sea for the cargoes of 
material, “This island: wks then joined to the coast by a mole 1,500 





metres Jong. At this place it is projected to build two parallel 
jetties, in a N.N. easterly direction, between which would be the 
channel of access to the maritime canal. The igen 4 jetty, 
which will be a continuation of a mole already there, will be 3,300 
métres long, and will protect the entrance to the canal from the 
prevalent westerly winds. The east jetty will be shorter, and only 
2,000 metres long. A square basin, 800 métres on each side, will be 
built in at the entrance of Lake Merizaleh, to serve as a haven to the 
vessels, ; - 

The passage of Lake Menzaleh, 52 kilometres in length, has been 
begun. Two small parallel trenches have been channeled, and the 
rubbish has been heaped in banks to the east and west from the east 
and’ west trenches respectively. The slimy nature of the soil, and 
its want of consistency, caused much difficulty. The product of 
dredging could be fixed only by aid of pile-planks and fascines. 
Finally, however, the banks have been made stable and strong 
enough to bear the transport of soil along them, or to support it, if 
deposited upon them, without falling in. ; 

ake Menzaleh communicates, by a sinuous stream, with a little 


_lake called Lake Ballah. A little inflected from its course just here, 


the canal passes along a strip of firm ground for 18 kilometres; the 
surface of which is perhaps 9 métres above the bottom of the canal. 
Lake Ballah is above 13 kilometres in length. 

“It is between Lake Ballah and: Lake Timseh, just about the 
centre of the isthmus, that we meet with the highest ground in the 
course of the canal. The bar of El-Guise, 18 kilometres long, has 
a maximum elevation of 18 to 19 métres above the level of the 
Mediterranean. 

“This bar has already’ been cut through by a narrow trench, 
dug by the Fellah contingents, so that Lake Timseh, formerly 
nearly dry, is now joined, in effect, to the Mediterranean, 

“This trench is for bringing up the barges of small draught 
which carry-and distribute to the different work-yards the supplies 
of material. 

“The extent of Lake Timseh is small, and the level of its bottom 
is but little ‘below the level of the sea. The canal passes through 
it for 8 kilometres, and it is suggested to use it as an interior port 
for the re-victualling and repair of the vessels. 

“To the south of Lake Timseh is a second plateau, the ridge of 
Serapeum, which, not quite so high as the first, yet rises to 
14 métres above the sea-level, and extends 13 kilometres in length. 

“Then are crossed, through a length of 35 kilometres, the Bitter 
Lakes, the depth of which sometimes exceeds that of the canal bed, 
and which present, transversely to the canal line, a length of 7 to 
8 kilometres. 

“ Between the southern extremity of these lakes and the roadstead 
of Suez, a distance of 20 kilometres, the ground varies in elevation 
from 1 to 11 métres above the level of the sea. 

“ Lastly, a channel, 5 kilometres long, gradually widening into 
the open sea, will be dredged in the road from the mouth of the 
canal, to give a depth of 8 métres at its entrance. 

“ This maritime canal will, then, have a course of 162 kilometres ; 
will present, for the space of 31 kilometres, two important trenches ; 
will cross lakes Menzaleb, Ballah, Timseh, and the Bitter Lakes— 


‘these last requiring but little excavation—and will empty itself into 


either sea by a channel long enough to carry it out to the full sea 
depth. 

i The width at the surface, as ruled by the first plan, was to be 
100 métres south of the Bitter Lakes, and 80 métres north of them. 
But the company bas judged it better to reduce their former figure 
to 80, the latter to 58, which wiil be the average widths of the canal 
bed for the greater part of its course. 

“ A transverse view of this work must, of course, vary with the 
various elevations of the ground it passes through. But the general 
bases on which it is established are as follow :—The width at the 
bottom, planned at 44 métres, is to be 22 métres; the sides have a 
slope of 2in, to lin.; the bottom level is 8 métres below the mean 
level of the Mediterranean, which varies, according to tide, 20 to 
40 centimetres, At one yard below the mean level is to be a ban- 
quette on either side, to receive any crumbling soil from above. From 
this upwards the side slope iscontinued at two in one up tothe natural 
soil, where it is above the sea level. A towing path four métres 
wide is reserved in front of the spoil bank, which is to have a maxi- 
mum descent of two in one. One spoil bank only will be con- 
structed, in order to leave a means of enlarging the canal. 

“In crossing Lake Menzaleh, and generally in those parts where 
the natural ground is below sea level, the rubbish serves to raise two 
embankments, presenting a platform of at least four métres in width. 
In the Bitter Lakes it is not yet decided whether to form a dyke on 
the windward side, or to enclose the canal between two dykes, or to 
adapt the shores of the lakes for its coast. 

“ At thetwo outlets at Port Said and at Suez, the canal and basin will 
be excavated by dredzing; likewise the maritime channel to be opened 
_ lakes Menzaleh and Ballah, and the passage across the Suez 
agunes. 

“The conduct of these works was entrusted in last March to Mr. 
William Ayton, an English contractor, who executed in great part 
the dredging works of the Clyde. The company supplies the dredg- 
ing materials, The cube total of dredging to be done was computed 
at starting to be 28,800,000 cubic métres. 

“The Port Said jetties are to be constructed of blocks of concrete. 
The high price of stove, the abundance of sand, millions of cubic métres 
of which are extracted, and the facility of transporting wherever 
needed the best hydraulic limes, seemed to point to the use of beton 
(concrete) for this work. The 250,000 cubic métres necessary for 
the jetties, according to the estimates, will be manufactured and 
arranged for use by MM. Dursand Brothers, of well-known fame 
in the Marseilles, Cherbourg, and Algiers works of this nature. 

“M.Courveux, the old contractor of the Ardennes Railway, tendered 
in October, 1863, for the excavation of the channel between lakes 
Temseh and Ballah, crossing the El Guise sill. The amount of soil 
to be excavated is estimated at 9,000,000 cubic métres. M. Courveux 
is applying dry excavators for this task, apparatus which throw the 
rubbish into wagons lifted by locomotives to the platform of the 
spoil bank. 

“ Lastly, the two lots remaining between Lake Temseh and the 
Bitter Lakes, and from the south of these last to the Suez basin, have 
been undertaken by MM. Borrel and Lavalley. ‘They represent an 
estimated cube of 24,500,000 cubic métres, one part of which has to be 
dry-cut, the other to be dredged. M. Lavalley purposes'to apply to 
this labour a highly ingenious idea suggested to him by an attentive 
survey of the ground. Having computed that dredging would cost 
him less per cube métre than dry cutting, he wished to begin the 
dredging work at the highest possible level. The fresh water canal, 
running very near the canal he had to open, is on a high level of six or 
seven metres above the sea. By a few trenches appropriately dug, the 
water from this canal might, then, ‘be made to flow into the works 
which were already in progression, and to accumulate there toa 
depth which would support the dredges, and even carry boats, by 
which the rubbish would be conveyed away and deposited in the 
artificial pools caused by the unevenness of the ground. 

“ Such is the actual position of the Suez Canal enterprise, as viewed 
in the distribution of its works among the various contractors, and 
such the executive plans they propose to adopt.” 





The President thanked M. Briill for these communications, and 


begged M. Fiacuar to read his paper, as follows :— 

“ The interest awakened in the enterprise of the Isthmus of Suez 
has been much stimulated during the past year. From the moment 
when the success of the first efforts demonstrated that it was practi- 
cable, and certainly would be accomplished within a certain time, 
there arose a strife, apparently of political bearing, but really having 
reference to the execution of the scheme: ‘In France, where this 
has grown into a national work, no one can’ be’ ignorant as to the 
design, whose instigation gave rise to a new obstacle, nor.as to its 
origin. 

“Expectation has been long and painful, and it is with lively 
satisfaction that the issue of the disagreement has’ been received ; 
for it not only announces the solution of difficulties which ‘had never 








been if European policy alone had prevailed; but it announces also 
that the eminent founder of this enterprise-had foreseen the possible 
resu't of the struggle, and prepared for the change of system in his 
executive. 

“This seems a happy moment for introducing to you afresh the 
work for which you have, on repeated occasions, manifested your 
interest and sympatiiy, and in which several members of this society 
are personally engaged. — 

“To make the expositfon of our actual position more intelligible 
let us briefly pass in review the successive phases of the work. . 


“ First Period.—Instalment of Works. 


“However ample the provision of machine labour for digging, 
lifting, and conveying material, hand. laboun must ever be a 
considerable item in the construction of canals, piers, dykes, and 
quays. It was necessary to count the labourers to be employed by 
thousands. But the desert opposed the naturalisation of western 
labourers. Either the desert must be transformed,.or native labour 
must be employed. 

“The transformation of the desert required time, and the work 
could not afford to wait, for at the first show of hesitation it would 
have succumbed. 

“Tn Egypt there was no free labour.’ All labour is the property 
of the pacha, and by him sold to the country. The employment of 
this was but an experiment, its practical issue uncertain. It is one 
thing to employ the Fellaks in field work singly and in cultivated 
habitable localities, and another to employ them in companies of 
thousands in the desert. History recounts that the erection of cer- 
tain edifices of doubtful utility, undertaken in similar circumstances, 
has been attended by mortality such as results from a plague, a 
pestilence, or a famine of most fearful character. 

“* Quite recently, even in the construction of the Panama Railroad, 
the Indian roads, and the railway from Cairo to Suez, it was seen 
that the two nations who take precedence in the importance and 
variety of their public works, expose their indigenous labourers to 
a cruel mortality. 

“ The enemies of the Isthmus of Suez looked for the like results, 
England had had experience in the same places ; they were ready 
to protest in the name of humanity. But the occasion was not 
forthcoming, thanks to the illustrious founder and his advisers, 

““We may recollect that our own disquietude at this time was 
great, and expressed by us. 

‘‘Whatever be the creating cause of the desert, it is no feeble 
power, for it has chased man before it. Once created, the desert is 
redoubtable. The want of water and of cultivatable soil, tne glaring 
heat, the cold shelterless nights, the tempests of sand hurled before 
the wind, were so many obstacles to the colonisation of the work- 
people. Everything must needs be carried into the desert—water, 
victuals, shelter. : 

If the assembling of labourers in ordinary conditions and in our 
own climate so often leads to typhoid affections, fevers, &c., what 
was to be expected in the desert, if hygienic precautions were 
neglected? The difficulty was great; but it was confronted 
unhesitatingly. 

“The company has realised. all the conditions of an artificial 
colony, bringing on to the works all the necessaries of life, of 
shelter, and of hygiene, and has further established a system of 
monthly migration of the contingents, all which measures are so 
successful that the rate of mortality among the workers has been 
lower than in other parts of Egypt—lower than in our military 
establishments, So complete is their success that it occurred to 
several members of the jury for the International Exhibition of 
1862, to suggest the conferring of a grand medal on the company, 
to signalise the great and important result attained by them. The 
president of the jury heartily embraced the idea. But we were in 
England, where the memories of the Indian, Cairo, and Suez works 
were yet fresh, The contrast was too palpable, and tkey used the 
pretext that the Isthmus of Suez Company was not an exhibitor.* 

“ Still this artificial colonisation was too onerous for other than a 
provisionary means. The colonisation must become natural before 
manual labour could be an economical agency. This was the aim 
of the founder from the beginning. The canal of fresh water was 
a possibility, on it he chiefly rested the works for the maritime 
canal. By leading fresh water into the desert he mastered the 
desert. Consolidating the communities of Ismailia and Port Said, 
towns of some thousands of inhabitants, he opened a free and regular 
course for his operations. 

“ If manual labour is in reality the pivot of the great wheel of 
work, it is certain that it is attainable in its highest phases only 
when the labourer finds side by side with his workroom the condi- 
tions and habits of social life. It is to the eternal honour of the 
author of this enterprise that these are furnished to these labourers, 
for such an achievement is a victory over an adverse and formidable 
nature and desperate opposition. 

“ The consequences are clearly to be seen already. The condi- 
tions of colonisation ameliorated, the character of labour may, with 
them, be improved. In place of the Fellah may come the European, 
the Asiatic, Greek, the Maltese, the Italian—and they are coming ; 
the inteliectual level of the hand labour may rise, and a new era be 
preparing—a short time will suffice to work this change. 

* But, in face of this result, the enemies of the enterprise were 
still rampant. Ip 1863, there still remained adversaries to combat, 
indifferents to convince. English policy still affected to disbelieve 
in the eventual possibility of the work. M. de Lesseps saw the 
propriety of answering such objections through so well authorised 
a medium as the President of the Society of Civil Engineers 
in London, elder sister of this society. At his suggestion, Mr. 
Hawkshaw was consulted by the Viceroy. There is always advan- 
tege, as well as loyalty, in meeting objectors half way, however 
interested they may be. That engineer reported that the canal was 
possible, that it was well traced, that no difficulty of stonework 
existed to impede it, that the ports were well projected, that the 
instalment of works left no room for objection, that, Jastly, the 
fresh-water canal had achieved its end, that of transforming the 
desert. 

“ We knew all this, and the report spoke of no new thing to us, 
who had watched this enterprise with the attention it merited, but 
it was of consequence as showing that, in the diplomatic circles of 
London and Constantinople, these truths could no longer be con- 
tested. : 

“From this time our enterprise seemed to have nothing but 
plain sailing in view. A few figures will indicate what remains 
to du. 

“The channel, estimated at first at 96,000,000 cubic métres, to 
allow a width of 100 métres at the water level, has been reduced to 
71,000,000 métres, the surface width: being contracted to 80 métres 
between the Red Sea and Bitter Lakes, and to 58 métres between 
the Bitter Lakes and Port Suid. 

“Of these 71,000,000 métres 55,200,000 are still to be excavated, 
which makes 15,800,000 already excavated. The engineer of the 
company calculated upon finishing the remaining 55,200,000 in 
three years, if the contingents of Fellahs could be kept, for an 
average, at 30,000 men. q 

‘‘ Computing the duration of the work by the cube of dry rubbish 
it was estimated, in March, 1860, that the cube would have a 
maximum of 40,000,000 métres, which, at the rate of 1°33 métre per 
man per day, would be excavated by a contingent of 20,000 men 


| in about four years; or, by raising the contingent to 30,000 men, 


in three years with ease. ‘ 
“ From this estimate we may comprehend the import of the sub- 
sequent struggle for the suppression of forced labour. 


(To be;continued.) 


* M. M. Briill and Flachat’s papers are altogether so interesting that we 
may regard with complacency, the observations which the latter gentieman 
has been so unfortunate as to introduce with regard to, what he considers, 
the policy of England in the Suez ‘Canal question, as well as the charge of 
unworthy motives which he is pleated to make against certain members of 
our profession. —Eb., E. 
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MACHINERY IN SAXONY. 

In the last report of the British Secretary of Legation at Coburg, 
some very interesting details are given of the different branches of 
industry in the kingdom of Saxony, in which steam and machinery 
js employed. In the year 1861, at the instigation of the Zollverein, 
and at the time when the new census was taken, statistical informa- 
tion was compiled, from reports made upon the different branches 
of industry; and great attention was then given to manufactories 
in general, especially so to the construction of machinery for spin- 
ning, weaving, stocking making, embroidery, cloth dressing, paper 
mills, cotton spinning, &c., with a view to ascertain the number of 
establishments, the motive power, and the machines in operation, 
together with the number of operatives employed. 

In all Saxony there were, in— 

1846 1. oo 26 steam engines, of 208 horse power 

Pe a ae oe ee ‘ 414 es 

1861 oe - 106 ba mt 893 9 
Nearly half the number were in Chemnitz. These figures prove 
tbat, in the fifteen years between 1846 and 1861, considerable pro- 
gress has been made in the different establishments worked by 
steam. At the end of the year 1861, out of the 177 manufactorieg in 
Saxony, only 70 employed steam exclusively, 8 employed stetm 
and water, 32 only water power, 4 were put in motion by horse 

wer, and 63 were worked without mechanical - motive -power. 

Between 1846 and 1851 it may therefore be asserted that the con- 
struction of machinery has increased five-fold. 

In the official reports, from which our data is deduced, no mention 
is made of— 

1. The numerous small mending and repairing shops, which are 
generally connected with large manufactories, and which even fur- 
nish many parts of machinery. 

2. Large locksmiths’ and other mechanics’ workshops, which 
furnish articles of machinery, as also makers of weighing machines, 
clock makers, &c. 

3. Foundries and ironworks. 

4. Looms and frame makers. 

The 177 manufactories at the end of 1861 employed 7,843 work- 
men, with a capital of £281,400, of which £35,700 was for motive 
power, and £225,000 to the different working machines. The capital 
invested in machinery in Saxony, and the operations, were thus 
distributed :— _ 

















| Capital. 
|Factories. | Workmen. Dollars. 
ToChemmitz .. 2. + o « | 49 | 3,957 1,058,000 
Rest of Zwickan District .. .« {| 62 11,091 226,000 
District of Leipsic .. .. .. | 84 1,409 317,000 
District of Dresden ars ae 1,240 341,000 
District of Budissin .. oe of | 7 146 34,000 
V7 7,843 1,876,000 





‘The workpeople are, for the most part, males above fourteen years 
of aze, in the machine factories—the majority young men without 
families. Without including the owners and their families, it may 
be said that 24,000 persons live by making machinery. The fol- 
lowing are the principal establishments employed in making 
machinery of different kinds. Some few of them are also now em- 
ployed on other work :— 

Making locomotives, 1; steam engines, 33; steam boilers, 4; 
water-wheels, 11; tube wheels, 4; heating machines, 2; gasometers, 
1; machines for making tools and implements, 11—of which 5 are 
exclusively so pocmasm § and employ 418 workmen; 22 making 
nills, of which 9 employ. exclusively 159 workmen ; 10 agricultural 
machine makers, employing 181 workmen; 5 make brewing and 
distilling apparatus ; 6 make spinning machinery for cotton, 2 for 
worsted yarn, and 11 for carded yarn; 13, employing 250 me- 
chanics, make cylinders and spindles; 3 bobbin and thread machines ; 
4 employing 317 men, mechanical looms, and 7 other machines for 
weaving; 6 make Jacquard machines, and employ 74 men; 17, 
Fuller’s dressing machines ; 1, print machines ; 3, shearing machines ; 
5, instruments for carding ; 1, embroidery machines, employing 25 
hands; 6 make stocking machines, and employ 60 workmen; 9 
make sewing machines; 2, centrifugal machines; 6, bobbin and 
braiding machines, engaging 50 men; 2, windles; 8, paper making 
machines; 5, pumps and fire engines, employing 72 workmen; 14, 
machines for printers, lithographers, and bookbinders ; 5, presses ; 
8, small presses, weighing machines, &c.; 4, gas pipes; 9, mining 
machines; 4, pipes, &c., for heating. ‘There are 8 shops with about 
1,000 workmen. In all there are more than 278 establishments for 
constructing machinery, employing probably 4,000 to 5,000 work- 
men. The construction of machinery is a great benefit to operatives, 
as it gives work with good wages, particularly in Saxony, where 
the branches of industry in which women, children, and weak men 
can be employed are all flourishing. The men employed in making 
machinery are usually strong, and the generality of them are 
tolerably well paid, and can, therefore, support their families better 
than others. ‘The mean amount earned by a man in a week is 
about 15s8., which, including that gained by children, would give 
£30 a yéar for each workman, and makes a yearly amount of 
£225,000. The total value of machinery made may be estimated at 
£675,000. It may be further stated that there were 12 manufac- 
tories with 255 workmen employed at 53 machines for making wire 
nails and tacks, 20 machines for tin nails with heads; .11 machines 
for tin tacks; and 4 machines for rivets. The capital invested in 
these machines may be computed at £10,000. Eleven of _them 
worked by water power, and only one by steam. It is only in the 
mountainous districts of Saxony that nails are still made by hand. 

A great portion of the Saxou machinery is employed for textiles, 
viz., spinning, weaving, sewing, embroidery, &c. The approximate 
capital invested in the machinery employed by them is about 
£2,100,000, of which sum 12 per cent. belongs to the.town of 
Chemnitz ; 37 per cent. to the district of Chemnitz, and 74 per cent. 
to the district of-Zwickan. If paper mills and the construction of 
machinery were included, the total would rise to £2,550,000. The 
average value of -all the buildings, plant, utensils, &c., belonging to 
tho industrial establishments of the kingdom may be computed at 
£4,500,000. 

Cotton mills since 1846 and 1849 have increased 50 per cent., 
worsted yarn, two-fold; carded yarn, two-fold. .Much has also 
been achieved as regards weaving, stocking-making, embroidery, 
flax spinning, &c., so that since 1849, at least £1,500,000 has been 
expended on th¢se branches of industry. : e 

Out of the fourteen million dollars invested in textile industry, 
between seven and eight millions have been employed in cotton 
mills, and ef this sum 90 per cent. belongs to the circle of Zwickan. 
Of the 6,000,000 dollars employed in woollen manufactories, .60 per 
cent. belongs to the district of Zwickan, and 40 per cent. to the rest 
of the country. Le: 

The following figures show the progress of cotton spinuing 
machines :— 





Fine Spindles. 





Average No. in 


Factories. each. 
1880 2s ce 84 | 261,202 4,300 
WE sn «es 132 474,998 3,690 
a 133 | 554,646 4,170 
IS6L 4. «| 153 707,387 4,623 


Since 1855,the number of cotton spinning establishments has, 
therefore, increased by 20, and the fine spindles by 152,741. The small 
increase in the number of cotton factories may be accounted for by 12 
having been burnt, quite altered, or entirely abandoned. At present the 
smallest spinning establishment bas 352 spindles, the largest, 51,120. 
In the 153 spinning establishments there were 513,107 hand mules, 
135,434 self-actors, 58,846 water spindles—total spindles, 707,387. 
Many changes and improvements Rave been introduced in motive 








wer, particularly in machines for preparation. According to the 

st information there were for single carding 212,883 spindles, 
228,580 for double carding, and 265,924 for mixed carding. When 
water is the motive power simple carding is mostly employed, 
whereas where mule spinning is. carried on the smaller work with 
single, the larger with double ‘cardipg, This shows that in the 
greater number of the large spinning establishments different 
systems are employed; in many establishments both circular 
carding with water, and fine carding with revolving cams. 

A great change has taken place in motive power, as will be seen 
in the following comparative statement :— 


| 1855. | 1861, 
| Mills.| Spindles. | Mills. Spindles. 











Worked by steam.. .. 2 «2 7 | 81,476 ll 
- steam and water .. .. 19 |. 98,152 35 
on water above tube wheels 9 | 79,522 16 
a vertical wheels .. «. | 98 354,496 91 





In 1856 there were 28 cotton mills worked by steam, with 
484 horse-power. In 1861, 57, with 1,964 horse-power. The 
capital invested in cotton spinning in Saxony is set down at 
£831,632: adding to this 15s. stock for each spindle, the total 
would amount to £2 lis. per spindle, making a total of more than 
£2,550,000. The number of hands employed may be returned at 
14,000 persons, of which at most there are 5,000 adult males, earning 
a yearly sum of .£187,500; and the average value of yarn produced 
is nearly £1,350,000. Statistical information on cotton spinning 
in Saxony ceases at the period of the North American crisis. 








THE STRENGTH OF IRON STRUCTURES. 


THE following is the report made by Mr. Fairbairn to 
the Board of Trade of his experiments for ascertaining the 
strength of iron structures, which was presented to both 
Houses of Parliament, by command of her Majesty, 
during the last session :— 

My Lords,—In the year 1859 a small sum of money was granted 
by the Treasury for the purpose of ascertaining by direct experi- 
ment the effects of continued changes of load upon iron structures, 
and to what extent they could be loaded without danger to their 
ultimate security. Having completed the experiments, I have now 
the honour to submit the results. 

The experiments instituted for the purpose of ascertaining the 
value of ‘wrought iron rivetted plates in the form of tubes, through 
which a railway train should pass, was a conception which led to a 
new era in the history of bridges, and ultimately effected the passage 
of the estuary of the Conway and the Menai Straits. These experi- 
ments gave not only the form and strength required for the con- 
struction of those colossal structures, but they developed an entirely 
new system of constructive art, and established the principle on 
which wrought iron bridges should be made. Since then some 
thousands of bridges, many of them of great span, have been made, 
composed entirely of wrought iron, and are now in existence, sup- 
porting railways and common roads to an extent hitherto unknown 
in structures, which could not have been accomplished by any other 
description of material than that of malleable iron. 

The construction of the Britannia and Conway bridges in the 
tubular form led to others, such as the tubular girder, the plate and 
lattice girder, and other forms, all founded on the principle developed 
in the construction of the large tubes as they now span the Conway 
and Menai Straits. Ip the tubular bridges it was first designed that 
their ultimate strength should be six times the heaviest rolling load 
that could ever be laid upon them, after deducting half the weight of 
the tube. This was considered a fair margin of strength, but sub- 
sequent considerations, such as generally attend a new principle of 
construction with an untried material, induced an increase of 
strength, and instead of the ultimate powers of resistance being six 
times, it was increased, in some cases, to eight times the weight of 
the greatest load. 

The stability and great success of these bridges gave increased 
confidence to the engineer and the public, and for several years the 
resistance of six times the heaviest load was considered an amply 
sufficient margin of strength. 

Owing to the success of these undertakings, there was a general 
demand for wrought iron bridges in every direction, and numbers 
were made without any regard to first principles or to the law of 
proportion which should be observed in the sectional areas of the 
top and bottom flanges, so clearly and satisfactorily shown in the 
early experiments. The result of this was a number of weak 
bridges, and many of them so disproportioned in the distribution of 
the material as to be almost at the point of rupture, with little more 
than double the permanent load. These discrepancies, and the 
erroneous system of contractors tendering by weight, led not only 
to defects in the principle of construction, but the introduction of 
bad iron, and in many cases equally bad workmanship. Now there 
is no construction which requires greater care and more minute 
attention to sound principles than wrought iron girders, whether 
employed for bridges of large or small span, or for buildings. The 
lives of the public, in this respect, entirely depend upon the know- 
ledge and skill of the engineer, and the selection of the material 
which he employs. 

The defects and break-downs which followed the first successful 
application of wrought iron to bridge building led to doubts and 
fears on the part of engineers, and many of them contended for 
eight and even ten times the heaviest load as the safe margin of 
strength. Others, and amongst them the late Mr. Brunel, fixed a 
lower standard, and I believe that gentleman was prepared in prac- 
tice to work up to one-third or two-fifths of the ultimate strength of 
the weight that would break the bridge. Ultimately it was decided 
by your lordships,- but from what data Iam unable to determine, 
that no wrought iron bridge should, with the heaviest load, exceed 
a strain of five tons persquare inch. Now on what principle this 
standard was established does not appear, and, on application to the 
Board of Trade, the answer is, that “the Lords Commissioners of 
Trade require that all future bridges for- railway traffic shall not 
exceed a strain of five tons per square inch.” - , 

The requirement of five tons per square inch did not appear 
sufficiently definite to secure, in all cases, the best form of construc- 
tion. Itis well known that the powers of the resistance to strain 
are widely different with wrought iron, according as the forces of 
tension or compression are applied ; it is even possible so to dispro- 
portion the top and bottom flanges of a wrought iron girder, calcu- 
lated to support six times the rolling load, as to. cause it to yield 
with little more than half the ultimate strain, or ten tons on the 
square inch. For example, in.-wrought iron girders with solid tops, 
it requires the sectional area in the top to be nearly double that of 
the bottom to equalise the two forces of tension and tompression ; 
and, unless these praportions are strictly adhered to in the construc- 
tion, the five ton strain per square inch is a fallacy which may lead 

FIC to dangerous errors. Again, it was ascertained from 
- direct experiment that double the quantity of mate- 

« |@ || rial in the top of a wrought iron girder was not the 
; ——> most effectiveform for resisting compression. On the 
| contrary, it was found that little more than half the 

sectional area of the top, when converted into rec- 

tangular cells similar to a,:a,:a, Fig. 1, was equiva- 
lent in its powers of resistance to double the area 
when formed of a solid plate. This discovery was 
of great value in the construction of tubes and girders 
| of wide span, as the weight of the structure itself— 
which increases as the cubes, and the strength only 

| as the squares—forms an important part of the load 
i} to which it is subjected. On this question it is evi- 
dent that the requirements of a strain not exceeding 
five tons per square inch cannot be applied in both cases, and is 
therefore ambiguous as regards its application to different forms of 


ee. 
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structure. Inthe five ton per square inch strain there is nothin 
said about the dead weight of the bridge, and we are not inform 
whether the breaking weight was to be so mauy times the applied 
weight, plus the multiple of the load, or whether it included or de- 
ducted the weight of the bridge itself. 

These data are wanting in the railway instructions, and until 
some fixed principle of construction is determined upon, accom- 
panied by a standard measure of strength, it is in vain to look for 
any satisfactory result in the construction of road and railway 
bridges composed entirely of wrought iron. 

1 have been led to inquire into this subject with more than ordi- 
nary care, not only on account of the imperfect state of our know- 
ledge, but from the want of definite instructions. I have in the 
following experimental researches endeavoured to arrive at the 
extent to which a bridge or girder of wrought iron may be strained 
without injury to its ultimate powers of resistance. And, moreover, 
I have endeavoured to ascertain the exact amount of load to Which 
a bridge may be subjected without endangering its safety ; or, in 
other words, to determine the fractional strain of its estimated 
powers of resistance. 

To arrive at correct results, and to imitate as nearly as ible 
the strain to which bridges are subjected by the passage of heavy 
trains, the apparatus specially adapted for that purpose was designed 
to lower the load quickly upon the beam in the first instance, and 
subsequently to produce a considerable amount of vibration, as the 
large lever witb its load and shackle was left suspended upom it in 
the second. The apparatus was sufficiently elastic for that purpose, 
as may be seen on reference to the attached drawings. 

The beam A, Figs. 2 and 3, is composed of an iron plate, rivetted 
with angle irons, 22ft. long, jin. thick, and l6in. deep. It 
is supported on two brick piers 20ft. apart. Beneath the bottom 
flange is fixed the lever b, which, by means of the link and 
shackle C, grasps the lower web of the beam close to the fulerum D. 
This fulcrum, on which the lever oscillates, is formed of a vertical 
bar E, which acts as a standard, and has screw nuts to regulate the 
height from the cast iron plate F to the fulerum D. The machine 
for lifting the lever and scale at H consists of the shaft and pulley I, 
driven by a water wheel, and from this shaft the apparatus for lift- 
ing the load is worked by a strap from the pulley on the pinion 
shaft K, which drives the shaft and spur wheel L, giving motion to 
the connecting rod M. This rod has an oblong slot at its lower end, 
in which the pin at the end of the lever works. From this descrip- 
tion it will be seen that, in turning the spur wheel L, the weight is 
not raised until the bottom of the slot comes in contact with the pin 
of the lever, when the load is taken entirely off the beam. That 
being accomplished, the connect ng rod descends, when the load is 
again laid on the beam and left suspended, with a vibratory motion, 
for some seconds, until the remainder of the stroke is completed, 
when the connecting rod again ri:es for the succeeding lift. 1n this 
way the weights are lifted off and re placed alternately upon the beam 
at the rate of seven to eight strokes per minute. ‘I'he apparatus is 
worked night and day by « water wheel, aud the number of changes 
are registered by the counter attached to the vertical post at G. 

The girder subjected to vibration in these experiments is a 
wrought iron plate beam of 20ft. clear span, and of the following 
dimensions :— 





Area of top—1 plate, 4jin. X din. 7 2°00 
- 2 angle irons,2""K 2" X v6"... ee 2°30 
— 4:30 
Area of bottom—1 plate, 4in. XK J.. .. «- «. 100 
* 2 angle irons, 2” x 2” x y".. 1°40 
— 240 
Web—1 plate, 15)” KB" 2. oe ce oe oe oe oe 1 
Total sectional area .. +. «os «e eo 8°60 


Depth .. «0 co ce cc co co Ia. 
Weight .. .. o- cc cc co oo 7 cwt. Sqm 
Breaking weight (calculated) e» 12 tons, 


The beam having been loaded with 6,643 Ib,, equivalent to one- 
fourth of the ultimate breaking weight, the experiment commenced 
as follows :— 


Exrexment I.—Experiment on a wrought iron beam with a changing 
load equivalent to one-fourth of the breaking weight. 


Number of | Deflection pro- | 











Date. changes of load, duced by load. Remarks. 
1860. | 
March 21.. .. 0 | O17 
9» 2Bee oe 15,610 0-16 
Strap found loose on 
oo Bee ve 46,100 0-16 | the 24th, and failing 
to lift the load. 
28.. 72,440 O17 
Bl. ee 112,810 O17 
April2. 144,350 016 
»» eee 202.890 O17 
eer 268,328 O17 
ee " {| Strap found broken 
» aT oo ee 321,015 O17 | on the 20th, 
no 2h ee oe | 408,264 O16 
May 1 O16 
» 6 0-16 
016 
, 14 016 











The beam having undergone about half a million changes of load, 
by working continuously for two months, night and day, at the rate 
of about eight changes per minute, without producing any vigible 
alteration, the load was increased from one-fuurth to two-sevenths 
of the statical breaking weight, and the experiment proceeded with 
till the number of changes of load reached a million. 


Expermmenr I].—Eaperiment on the same beam with a load equivalent 
to two-sevenths of the breaking weight, or nearly 3} tons. 





Number of Deflection in Remarks. 





Date changes of loads. inches. | 
| 
1860. 
| (| In this experiment the 
| | number of changes 
} | of load are counted 
P ‘| from 0, although the 
May 14 os oe! 0 0°22 41 beam bad already 
| undergone 596,790 
| changes, a8 shown in 
| the preceding table, 
o2-7] se | 
" 99 2. 22] 161500 0-22 
June 4 .. | 194,500 0-21 
— 7a 236,460 o-1 
— aoe 292,600 0°22 
403,210 0°23 





i ee 


The beam had now sustained one million changes of load withamt 
any apparent change, when it was considered necessary to increase 
the load to 10,486 lb., or two-fifths of the breaking weight, when 
the machinery was again put in motion. With this additional 
weight the deflections were increased, with a permanent set of 
-05in., from *23in. to 85in., and after sustaining 5,175 chaxges 
broke by tension a short distance from the middle of the beam. 

is satioh 

1,605,175 changes, none of the rivets were loosened or broke. 


ExpreRtMENT II].—Beam Pepaired. 


The beam broken in the preceding éxperiment -was repaired, 
replacing the broken angle irons on each and ay, 

over the broken plate equal jn area to the itself. Thus 
paired, a weight of three tons was placed on the beam, ¢quivalent to 


actory here to observe that during the whole of the 
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one-fourth of the breaking weight, when the experiments were 
again continued as before. 




















Number of : 
“ : Deflection | Permanent Remarks. 
Date, 1800. — of | in inches. |set in inches. 
1860, | 
(| The load during these 
| | changes was equiva- 
| | lent to 10,500 Ib., _ 
ust { 58 | }] 4°6875 tons at the 
Ragut 9... _ | a ™  ] centre. With this 
} | | weight the beam took 
{| @ large but unmea- 
| \| _ sured set. 
| { During these changes 
iL 12.05) eae | pa the load on the beam 
= A : | l was 8,025 lb., or 3.53 
| tous, 
oy wee 25,900 0°22 | 
| | Load reduced to 2°06 
. a 25,900 | 018 | 0 tons, or one-fourth 
itil | ‘ | the breaking weight. 
- Wee 01,76 “18 | 0 
Sept. 1 .. 140,500 | Os | ool 
vo 15 a 242.760 | ais ] OL 
Oc ober 6.. 575,000 | 018 OL 
Nov.8 .. 577,800 wis | OL 
Dec.1 .. 7U8,100 | Os | OUL 
1861. | 
January9.. | 1,121,100 | 018 | 0-01 
Feb. 2 rv 1,342,800 | Os ool 
March 2... | 1,602,000 | Ols 001 | 
Apri! 6 .. 1,886,000 | O17 wol | 
May 4 6 2 110,000 0°17 oul | 
Sept.4 .. | 2,727,754 O17 0-01 
Oct, 16... 8,150,000 O17 O01 


At this point the beam having sustained upwards of 3,L00,vU) 
changes of load without any increase of the permanent set, it was 
assumed that it might have continued to bear alternate changes to 
any extent with the same tenacity of purpose, as exhibited in the 
foregoing table. It was then pets Ba to increase the load from 
one-fourth to one-third of the breaking weight, and having laid on 
four tons, which increased the deflection to 20, this experiment was 
proceeded with in the same order as in the previous ones. 

Experiment LV, 


, 1988 Changes of |Deflection | Permanent - 7 
Date 1861. load. | iu inches, |set in inches. Remarks. 
1861. 
October 18 ., 0 | 0°20 
ee  « 4,000 | O20 
November is... 126,000 ow 
December 18 ,, 237,000 | 0720 
n> 
1962. | ( Broke by tension 
Janunry .. .. 313,000 | = — 2. across the bot- 
| tom web, 








Vrom these experiments it is evident that wrought iron girders of 
ordinary construction are not safe when submitted to violent dis- 
turbances equivalent to one-third the weight that would break 
them. ‘They, however, exhibit wonderful tenacity when subjected, 
to the sanw treatment wit one-fourth the load ; and assuming 


Applying this formula to the beam experimented upon, we have— 
a, the area of the bottom = 2-4in. 
d, the depth of the beam = 16in. 
c, the constant deduced from the model tube = 80in. 
i, the span or distance between the supports = 240in. 
Hence W = 24 ae S = 12 tons, 
the ultimate strength of the beam. 
Iv order to obtain the strain per square inch from these experi- 
lwo 





ments, formula = er may be useful 

where § represents the strain per square inch upon the section a, 

produced by the greatest load w, laid upon the middle of the girder. 
It is necessary to observe, that in a girder properly proportioned, 

the greatest strain per square inch will take place upon the bottom 

section, so that if the strain upon the bottom section of such a girder 

be within your lordships’ conditions of safety, the strain upon the 





therefore, that an iron gir'er bridge will bear with this load 
12,000,000 che: ges without injury, it is clear that it would require 
28 years, at the rate of 100 changes per day, before its security was | 





affected. It would, however, be dangerous to risk a load of one- 
third the breaking weight upon bridges of this description, as 
according to the last experiment the beam broke with 313,000 
changes, or a period of eight years at the same rate as before would 
be sufficient to break it. It is more than probable that the beam 
might have been injured by the previous three million changes to 
which it had been subjected ; and, assuming this to be true, as time 
is an element in the calculation, it would then follow that the beam 
was progressing to destruction, and must of necessity, at some time, 
however remote, have terminated in fracture. 

The experiments, so far as they go, throw considerable light on 
this very intricate and very important subject. They are probably 
carried sufficiently far to enable us to state with certainty what is 
the safe measure of strength; and as much depends upon the 
quality of the material and the skill with which the girders are put 
together, it becomes necessary for the public safety that a measure 
of strength should be established without encumbering the structure 
with unnecessary weight. On this question it must be borne in 
mind that every additional ton that is not required beyond the 
limits of safety is an evil that operates as a constant quantity tend- 
ing to produce rupture ; and hence follows the necessity of a careful 
distribution of the material, in order that the tube or girder shall be 
duly proportioned to the strains it has to bear, and that every part 
of the structure shall have its due proportion of work to perform. 

I have assumed, for the sake of illustration, that every descrip- 
tion of material, as regards its cohesive properties, follows the same 
law as that which we have experimented upon, or, in other words, 
in the ratio of its physical powers of resistance, that is to say, any 
beam will follow the same law in regard to its ultimate powers of 
resistance when operated upon by a corresponding load due to that 
power. If this be true, we have only to follow the same rule as 
observed in the experiments, by loading cast iron or wooden beams 
in the ratio of their cohesive powers of resistance and their breaking 
weights ap oni This has not been proved experimentally, 
but I hope at some future time to have an opportunity of extending 
the experiments, in order to determine to what extent these views 

re correct. 

Assuming the top of the girder to be sufficiently rigid to prevent 
buckling by compression, the formula for the strength of the bottom 
section, derived from my own experiments on the model tube at 
Millwall, is— 

w= ade 





i 
e = the constant 80 derived from experiment. 


top section will necessarily be within this limit also. In a girder, 
having the cellular structure at its top section, the area should be 
very nearly 1} times that of the bottom section, or the areas of their 
sections should be respectively 5: 4; and the strain per square inch 
upon these parts will be respectively inversely as their areas—that 
is, the strain per square inch upon the top section will be four- 
tifths of the strain per square inch upon the bottom section. In one 
of the foregoing experiments, without cells, we have, where /, the 
length of the girder = 240in., 

w, the weight laid on the middle = 2-96 tons, 

a, the area of the bottom section = 2-4in. 

d, the depth of the girder = 16in.; then 

“— 240 < 2:96 

4xX24~x 16 
— is the strain per square inch on the bottom section of the 
girder. 

Applying these formula to the whole series of experiments, we 
obtain the following summary of results :— 


= 4°62 tons, 


Summary oF Resutrs.—VFirst Series of Experiments.—Beam 20/t. 
between the supports. 
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Here it will be observed that tho number of 1,005,175 changes 
was attained before fracture, with varying strains upon tho bottom 
flange of 4°62, 5-46, and 7°31 tons per square inch; and in the 


Seconp Serres or Exrertwents—Beam repaired—the following results 
were obtained :— 
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plate rivetted 
over the pre- 
Vious Iracture 

The number 3,463,000 changes was, in this case, attained before 
fracture ensued. 

From the above it is evident that wrought iron girders, when 
subjected to a load equal to a tensile strain of seven tons per square 
inch, are not safe if that strain is subjected to alternate changes of 
taking off the load and laying it on again, provided a certain amount 
of vibration is produced, by that process; and what is important to 
notice is, that from 300,000 to 400,000 changes of this description 
are sufficient to ensure fracture. It must, however, be borne in 
mind that the beam from which these conclusions are derived had 
sustained upwards of 3,000,000 changes, with nearly five tons 
teusile strain on the square inch, and it must be admitted from the 
experiments thus recorded that five tons per square inch of tensile 
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strain on the bottom of girders, as fixed by your lordships, is an 
ample standard of strength. 

As regards compression, we have only to compare for practical 
purposes the difference between the resisting powers of the material 
to tension and compression, and we shall require in a girder without 
cellular top from one-third to three-fourths more material to resist 
compression than that of tension ; and as wroughtiron, in a state of 
compression, is, to that of tension, as about 3 to 4°5, the area of the 
top and bottom will be nearly in that proportion, or in other words, 
it will require that much more material in the top than the bottom 
to equalise the two forces, 

In the experimental beam, the area of the top was considerably in 
excess of that of the bottom, having been constructed on data 
deduced from the experiments on tubes without cells, which re- 
quired nearly double the area on the top to resist crushing. In the 
construction of larger girders, where thicker plates are used, this 
proportion no longer exists, as much greater rigidity is obtained 
from the thicker plates, which causes a closer approximation to 
equal area, in the top and bottom of the girder; and from this we 
deduce that from 4 to {,and in some cases } additional area in the 
top has been found, according to the size of the girder, sufficient to 
balance the two forces under strain. 

The foregoing experiments were, however, instituted to deter- 
mine the safe measure of strength as respects tension, and it will 
be seen that in no case during the whole of the experiments was 
there any appearance of the top yielding to compression. 

In all these experiments it will be observed that we have taken 
the whole area of the bottom flange, without deducting for the 
rivet holes in the angle irons and the bottom plate.*—I have the 
honour to be, your lordships’ faithful servant, Wa. Farrparrn. 





* ADpENDA.—It will be observed that the above summaries exhibit the 
strains per square inch on the top and bottom flanges without deducting 
the rivet holes, and there being four in. diameter in the bottom flange, 
two in each angle iron, and two in the plate, is equal to 625in. This 
reduces the area for tension from 2°4 to 1°775in. In the calculations I have 
not, however, made these deductions, in order that the experiments might 
compare with others where they have not been taken into account. Under 
the conditions of reduced area, it will be found that the strains per square 
inch upon the bottom flange, with the variable load, according to the 
formula, will be as follows :— 

Weight Strain 
onmiddle No.of per square 
of beam changes. inch on 
in tons, bottom flange. 
Ist Experiment, May 14,1860 .. .. 2°96 .. 596,790 .. 6°25 
2nd Experiment, June 26, 1860.. .. 3°50 .. 403,201 .. 7°39 
3rd Experiment, July 28, 1:60 .. .. 4°68 .. 5,175 «6 9°88 
Beam REPAIRED. 
1st Experiment, August 9.1860 . .. 468 .. 158 .. 988 
2nd Experiment, August 12,1860 ., 3°58 .. 5,742 .. 7°56 
3rd Experiment, October 16,1861 .. 2°96 .. 3,124,100 .,. 6.25 
4th Experiment, January 9,1862 .. 4°00 .. 313000 .. 845 

From the above it will be seen that the actual strain upon the solid 
plate was considerably increased. And the beam broke in the first series 
with a strain of nearly ten tons upon the square inch; and in the second 
with a strain of 8} tons, after sustaining 3,463,000 changes of load. From 
this it may be inferred thata wrought iron bridge would be perfectly safe for 
a longseries of vears with a strain of six tons per square inch, or one-fourth 
the statieal breaking weight. It is, however, evident from these experi- 
ments that time is an element which enters into the resisting powers of 
materials of every description when subjected to a continued series of 
changes. These may be very minute, but assuming them to be of sufficient 
force to produce molecular disturbance, it then follows that rupture must 
eventually ensue.—W. F. 








Sours Kenstncton Museum.—During the week eading 5th 
November, 1864, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
10,057; on Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.), opening from 10 a.m. till 4 p.m., 1,469; 
total, 11,526. From the opening of the museum, 4,934,095. ; 

New Pier at Mevaatssey.—The old pier at Mevagissey having 
proved of late quite inadequate to give the accommodation the increas- 
ing trade of the port requires, the trustees have instructed Messrs. 
Jenkin and Trathan, civil engineers, of Liskeard, to prepare the 
necessary specifications and estimates for a new pier, and will apply 
to Parliament for an Act authorising its construction. It is pro- 
posed to construct an arm from a rock on the east side of the 
entrance to a pool called ** Black Rock” for about S00ft. in a south- 
westerly direction. This would enclose an area, including the 
existing pier, of about 16 acres, with a depth of 15ft. of water at low 
water spring tides. 

A New Hyprocarson IN THE Coat Tar Sertes.—M. A. Bechamp 
recently announced tothe French Academy of Sciences the dis- 
| covery of a new hydrocarbon in the mixture that makes up coal 
| tar. In rectifying with care the products which boil between 
130 deg. and 150 deg. cent. (266 deg. and 302 deg. Fah.) M. 
Bechamp observed tbat the thermometer remained a long time 
stationary in the neighbourhood of 140 deg. (cent.), a temperature 
midway between the boiling points of xyloleaudcumole. Keeping 
this temperature constant, he separated from thirty measures of 
brown tar one measure of a liquid hydrocarbon. A new rectifica- 
tion allowed the whole of this to pass between 159 deg. and 140 deg. 
This constancy of the boiling point forbids the supposition that it is 
a mixture of xylole and cumole. By further purification with con- 
ceutrated sulphuric acid and sodium tbe author finally succeeded in 
producing in the neighbourhood of 900 cubic centimetres of a 
| product boiling from the commencement to the end at a temperature 

tween 139 deg. and 140 deg. (282 deg. and 284 deg. Fah.)—Le 
Gente Industriel. 
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OAKLEY’S IMPROVEMENTS IN VERTICAL 
STEAM BOILERS OR GENERATORS. 


Tux object of this invention, patented by Mr. J. T. Oakley, Grange~ 
road, Bermondsey, engineer, is to obtain a large amount of heating 
surface in stearn boilers or generators without a complication of 
parts, and unequal wear of the boiler, and also to render repairing 
thereof easy ; and further, to additionally expand the steam in the 
steam chest by superheating, which can be done without injury to 
the boiler. : 

And as regards these improvements in the furnaces of vertical 
steam boilers or generators, they consist, first, in a simple mode of 
hinging the bars to the furnace, whereby they may be readily got at, 
to clear out clinkers with but little loss of steam, and also for 
drawing and lighting the fire. 


FIG 1 
































The following are examples of the means by which these improve- 
ments may be effected:—First, as regards the improvements in 
steam boilers or generators, they consist of forming same of four 
cylinders or cases of different sizes, connected in the following 
manner:—The two smaller cylinders or cases form an inner 
annular water space, and are connected together at the bottom by a 
circular plate or ring, and within the smallest cylinder or case, and 
at the bottom are connected the furnace bars, which are made to 
rise within the cylinder or case about three inches; another and 
third cylinder is connected to the top of the second cylinder or case 
by a circular plate, and this third cylinder is about two-thirds of 
the length of the two other cylinders or cases, thus forming an 
annular air space extending to within one-third or thereabouts of 
the other two cylinders or cases aforesaid. To form the flue between 
these cylinders or cases, there are a number of short straight pipes 
screwed at one end and counected by a ring at the other end ; these 
pipes are fixed near the top, or for greater convenience for repairing 
tame (and where elbows are used as well as short pipes) they may 
be screwed at each end, and screwed into the before-mentioned 
cylinders or cases. Another and fourth cylinder is connected by 
rivetting to the bottom of the third cylinder, and the upper end of 
this fourth cylinder is made to form the steam chest and part water 
space, and the lower part of said cylinder forms another annular 
water space. Justa little below the water-mark of the boiler there 
is rivetted a ring of angle iron to receive a shield of brickwork or 
other material surrounding the steam chest; outside of this shield 
another cylinder or case of iron or brick is placed, forming an outer 
annular air space or divided air spaces continued to the top where 
the heat is reduced to a temperature that will not injure the boiler, 
but is sufficient to superbeat or additionally expand the steam. ‘'he 
top of the boiler consists of a conical plate. 

Fig. 1 in the accompanying engravings is a transverse and 
Vertical section of the improved boiler or generator, and the furnace 
Srweet set in brickwork ; Fig. 2 a horizontal section through the 
Ine A, B. 

A, B, C, D, are four cases of wrought iron ; those marked A, B, 
are formed cylindrical, and are connected together by rivets at z, x; 
E is the top of the boiler also rivetted to A; the cases C and D are 
formed conical, and are respectively connected to the case B and 
plate B by rivets, and screw pipes and elbows a and d, which serve 
as flues or ducts for the passage of heat from the furnace fires; 
G, G, marks water space; H is a tube rivetted to the cases C and D 








for the admission of fuel, said opening being fitted with a furnace 
door ; I, I, are ordinary gauge cocks; L, water gauge; M, safety 
valve; P, fire-bars, formed so as to project upwards within the 
case D, to prevent the fire burning the angle of the said case; c isa 
bearing bar or rod; d, a crank fixed ina frame, upon which the 
boiler rests; the fire-bars hook on to said rod at one end, and are 
supported at their opposite ends by a cranked rod Q, the ends 
whereof are supported in the before-mentioned frame set in brick- 
work ; by turning the rod Q on its axes the bars P may be dropped 
when required to draw the fire or to substitute new fire-bars. 

Fig. 1 represents the outer case A of the boiler surrounded by 
bricks R, these are not indispensable except when the heat is 
excessive. 
described, may be easily repaired without much loss of time, access 
being had to the inside thereof by a man-hole, by which any of the 
tubes and elbows a and } may be quickly removed by unscrewing 
the nuts e, and fresh ones substitured in place thereof when neces- 
sary. The plate T which covers the top of the flue U may also, if 
desirable, be covered with brick or any substance that is a non- 
conductor of heat. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





SELF ACTING ALARM INDICATORS. 


Sir,—Owing to the great destruction of life and property of late 
years, I beg tocall your attention to a ‘‘self-acting alarm indicator,” 
which is calculated to prevent explosions, except through bad 
boilers or gross carelessness, and which I and Mr. Vevers, the 
inventors, some twenty-four years back, made and applied to several 
hundred boilers in Lancashire. 


‘They are cheap to make and do not require much time in fixing. 


I herewith send a tracing of the same. 


: . | 
I may state that some years back it was brought forward in the | 


Tlouse of Commons by Mr. Brotherton, the then member for 
Salford. 


Figs. 1 and 2 represent the elevation and section of a self-acting 


FIG tf 





Boilers or steam generators, constructed as above | 


Plan at a 


previously made, by means of a more roughly constructed lever 
testing machine, tended to similar results. The punched test-plates 
were first prepared, and after careful examination of the punched 
holes, and removing all irregularities left by the punch, a drill was 


| prepared, as nearly as possible to the mean diameter of the conical- 


formed punched hole, and with this drill the drilled test-plates were 
pierced; so that, as nearly as practicable, the same amount of 
section was taken from the drilled as from the punched holes. 

Although I do not think much greater care could have been 
taken with the experiment, I fully agree with you in thinking so 
serious a matter as the question of drilled versus punched plates 
should not be settled by the few simple experiments referred to ; and 
it would give me pleasure to see the same thing tried by others, 
giving their results for comparison with these. 

Viaduct Works, Crumlin, Henry N. Maynarp. 

Nov. 37d, 1864. 





PROJECTILE. 

Srr,—I beg to suggest the enclosed form of projectile as one well 
adapted for smooth-bore guns, and calculated to answer the purposes 
effected by rifling. 

Of course it might be of chilled cast iron, or otherwise. The 
cylindrical or middle portion may be turned if required. 

The fluted spiral grooves, or rib- 
shaped flutes at either end, are in 
opposite directions, so that the ex- 
plosive gas in the gun may generate 
rotary motion of the projectile at that 
end upon which this gas operates, 
and the resisting atmosphere on dis- 
charge may contribute to enhance or 
maintain the same at the other end. 

The cylindrical form of gun-barrel, 
free from incisions of any kind, ap- 
pears to be not only the simplest, but 
the best; the simplest in many senses, 
both to construct, to clean, and to 
maintain gas tight; and the form 
upon which inventive skill may be 
exercised with as good prospect of obtaining great strength from 
} aucity of materials as any other. 

1t would appear that the projectile, rather than the form of barrel, 
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alarm indicator for steam boilers, to prevent explosions. 


counter-balance on the other, as the water in the boiler gets too 
high or too low; the eccentric D, attached to the pulley, revolves 
with the wheel E, and moves the pinion F, which being fixed on 
the spindle G, shows to the driver how the water is in the boiler, by 
the index at a or }, and if not attended to the eccentric will come in 
contact with the disc IH, and lifting the valve I, cause the whistle K 
to sound, so as to be heard by others at a distance ; L is the counter- 
balance for the valve I, which must be weighted according to the 
working pressure of the boiler. 

M is a cover fitted on to prevent its being tampered with, fixed 
on by the bolt N, through the hole in which is put a padlock to pre- 
vent it being taken off. 

The indicator at b should be made of very slight spring steel, so 
that it could not be tampered with in that way. 

Locomotive yey London, Brighton, 


and South Coast Railway, Brighton. Wituram Branp, 





PUNCHED AND DRILLED PLATES. 


Sir,—Referring to your article on the above subject, dated the 
29th ult., I beg to say the experiments I gave particulars of, which 
you published in the preceding week, were all made with great 
care, and by means of a single-acting lever testing machine, pro- 
perly adjusted on steel knife-edge bearings, and not by hydraulic 
power. 

Ihave great confidence in the result, because some experiments 





On the | 
pulley C is attached a chain with a stone float one side and a) 








Sime Etevarion at B 
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for obtaining directness of aim without disadvantages, is most 
susceptible of improvement, 

In further explanation of my meaning with reference to the 
projectile, permit me to say that, if one of the screws were not right- 
handed, so to speak, and the other left-handed, or in the opposite 
direction, the effect would then be neutralised ; but, being in oppo- 
site directions, this effect is prevented, and an increased amount of 
rotary action obtained. 

Great Bolton-street, Blackburn, 

October 31st, 1864. 


ARMOUR PLATING. 


Six,—In looking over the abstracts of specifications contained iu 
your number of the 19th August, I observe that the patent No. 3281, 
of date 28th December, 1863, by ‘I’. Tager, is to a great extent a copy 
from a communication sent by me to the Board of Admiralty on the 
12th February, 1863. I am not, however, disposed to allow this 
appropriation of my plan for defensive armour to pass unchallenged, 
for though faith with me may not have been broken by some 
indisereet official at the Admiralty, I have at least a prior claim by 
ten months’ earlier publication. ; 

I now, therefore, propose, with your permission, to publish the 
whole plan in your pages, in order that its claims for consideration 
may be fairly criticised, and the credit, if any, given to the 
originator. 

The materials for this plan of defensive armour are the same as 
those generally made use of for the same purpose, viz. iron and 
timber ; but the principle of application is entirely different, and 


J. Ramssorrom, 
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” takes advantage of the great cohesive strength of iron to resist the 
reussive force of,,the projectile, without coming into direct con- 
tact therewith, and, at the same time, the timber is applied in such a 
way as to protectithe iron from the projectile, aud to receive it, as it 
were, onan elasticcushion, whereitis gradually deprivedof its destruc- 
tive force, which becomes spread over a great surface, and thus loses its 
power to harm, and’is brought to a state of rest, where it serves as 
an additional protection against other shots that may strike in the 
same place. wr 
In carrying out this plan, the sides of the vessel are to be divided 
into square compartments, by a series of iron plates placed on edge, 
and strongly attached to the ship in vertical and horizontal lines, by 
rivets and angle iron, which will also be used for connecting them 
together where they intersect each other at the corners. The whole 
surface will thus be converted into a strong honeycombed structure, 
made up of square boxes, whose size and strength are to be propor- 
tioned to the degree of defensive strength the vessel is intended to 
possess. For example, to resist 68 lb. shot, let the size of the com- 
partments be 4ft. square, and 3ft. in depth, made of iron plates lin. 
in thickness 4 these compartments to be closely filled up with timber 
cut to lengths of 3ft. Gin. or 8in., placed on end, and thus projecting 
Gin. or 8in, beyond the iron, each compartment to have a double row 
of wedge-formed pieces extending along its centre, both in a vertical 
and also in a horizontal direction, the half of each row to be placed 
with the thick end of the wedge to the skin of.the ship, and the 
other half with the thick end outward, these latter to be so fitted as 
to require to be driven into their place by a battering ram, so that 
the plates forming the bottom and sides of each compartment may 
have an initial strain upon them equal to 7,000 lb. per square inch 
of cross section ; and, consequently, any projectile striking thereon 
must of necessity exceed in force the above initial tension before 
it can produce the least effect on the surrounding iron ; and 
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as there would be 118 square inches of iron at 7,000 lb, 
per inch, ‘the collective strain would be 826,000 lb., and the 
bursting strain of. any single compartment would be upwards 
of five millions of pounds or 2,360 tons, while the force 
of a 68¢1b. shot, moving at the rate of 1,700ft. per second, 
would be'something less than 52 tons moving at the rate of 1ft. per 
second. Such a shot would therefore most likely be brought to a 
state of rest before it had penetrated more than 12in.-into such a 
compartment, and would thus only add to the strength of the defen- 
sive armgur at that place. 

This Sin of. armour is suitable for either wood or iron vessels— 
for the deck as well as for the sides; and, as the timber packing 
projécts beyon@ the iron, it could be wroughthto mouldings or prd- 
jections at pleasure, aud might be coppered in the same way as a 
wooden ship. The bottoms of the compartments would require to 
be of the same thiekness as the sides ; and.where the skin of the ship 
is below. that thickness it would require to be supplemented by 
additional plating—rivetted on, in the case of iron ships, to the 
- and, in the case of wooden ships, securely fastened with bolts 
and nuts. 

In the case of vessels already built, the whole armour would have 
to project beyond the outline ;, but, in vessels built for the purpose, 
the place intended to receive armour might be recessed inward two- 
thirds of the thickness, which would render the structure much 
stronger and more compact. The enclosed sketch will show its 
application in this way, and give a general idea of the plan when 
vessels are constructed for the purpose. A is a half section amid- 
ships, and B is an elevation of the side at the same place ; the com- 
partments with the wedge-formed lines of timber packing will 
or. how the initial strain on the bottom and sides is to be pro- 

uced. : 

Aberdeen, 17th October, 1864. 


ROAD LOCOMOTIVES. 

Sirn,—Why road locomotives do not work as well as rail loco- 
motives is a question of the present day, which does not appear to 
be answered with any degree of certainty, but we are not for this 
reason to give up all hopes of their coming into general use. The 
idea of being able to perform the journey between Holyhead and 
London, a distance of 264 miles, in six and a quarter hours would 
thirty years ago have seemed much more absurd than for us to 
suppose that we sliall yet see the road locomotive brought into 
general use. There were locomotives in use’ then, but they were 
very inferior to those now used to perform the above service. So 
at the present time we have a variety.of engines for travelling on 
the Macadamised road, but they require to be made more perfect 
and simple before they will be generally adopted. Not that we 
may anticipate very high speeds on common roads, yet we may 
expect great changes and improvements to take place should there 
be a demand for the road locomotive in the market. This alone 
would have a great effect upon its progress. We now think the rail 
locomotive a simple machine, but it is very easy to make the egg 
stand on one end when we have been shown how, to doit. There 
are mamy obstacles te be overcome in our road locomotives, but 
they must be taken separately; there is scarcely any class of engine 
in which the engineer has more difficulties to contend with than the 
road locomotive. This engine has to possess most of the properties 
of the rail locomotive with many additional onegs—it must be able to 
mount gradients of 1 in 12; to turn almost in its own length where 
roads are very narrow; to be as short as possible; to be able to 
disconnect or throw into gear either of the driving wheels wheu 
runving; to be able to steer with ease under all circumstances, but 
at the same time the wheels must be of sufficient breadth to prevent 
their sinking in wet weather or on bad roads, and yet narrow 
enough not to slip on good roads when turning sharp curves, which 
is sometimes the case with broad steering wheels, Then we require 
a boiler that will generate steam rapidly, can easily be repaired, and 
will mount steep gradients without any injurious effects from over- 
heating. But what is to be done with the snorting blast pipe ? 
Surface condensers have been tried, with a fan for producing a draught, 
but without any good result, and this plan has therefore been 
discarded. With our present fuel we must have a good draught, and 
the blast pipe is the only successful means yet in use for obtaining 
it. Doubtless there are many journeys abroad where this is not 
objected to, and where road locomotives might be applied with 
much greater advantage than in this country if only carried out 
under good management, either for passenger traffic and high speeds, 
or as traction engines for heavy loads. ‘The great difficulty in 
running at high speeds is the immense vibration from loose stones 
and roads, even when the engine is well hung on springs. 

A short time ago I had the opportunity of witnessing the trial of 
a road locomotive of somewhat novel construction, and surprisingly 
good results were obtained. Most of those I had’previously seen 


James MacrHerson. 





were either geared with a series of wheels from the crank shaft on 
to a large driving wheel .or. wheels, as in Mr. Boydell’s and Mr. 
Bray’s, or by a chain passing round a pinion on the crank shaft and 
a wheel on the driving axle, as in Messrs. Aveling and Porter’s 
agricultural engine, and some of the small steam carriages. But, in 
this engine, the wear and tear, of this complicated machinery 
running at a great speed, is dispensed with. The manufacturer, Mr. 
Rickett, after repeated trials of a great many different descriptions 
of road locomotives, appears to have taken the rail locomotive as 
his base, and after providing some of the additional requirements 
just named, placed it on the Macadamised road, and the results 
have proved successful. The engines about to be described were de- 
signed for light goods or passenger traffic, more particularly in Spain, 
and one of them had then travelled upwards of 100 miles. he 
ordinary loads for an average speed of ten or twelve miles per hour 
over steep gradients up to 1 in 12 being thirty passengers, or from 
four to five tons exclusive of the engine. The cylinders of the 
eugine are bolted to the outside of the framing, which is of the 
description commonly known as double framing, consisting of 
two plates on each side the engine, with horns to receive the axle- 
box guides, which are rivetted between the plates. The axle boxes 
are of brass, the driving wheels are 4ft. diameter and 8in. wide, and 
run loose on the axle; the inside of the boss of the wheel is cast to 
receive a clutch, which slidés on the axle, and is secured by a solid 
key forged on the axle ; the other side of the engine being the same. 
These clutches are worked by levers from the foot plate of theengine, 
and under the immediate control of the engine driver, who can throw 
them in or out of gear at pleasure when running. On the axle out- 
side the axle boxes ‘are keyed wrought iron cranks of 22in. stroke. 
The cylinders,of which there are two, are 8in. diameter. The piston 
rod guides are of wrought iron, and there are four to each cylinder. 
The engine is fitted with eccentrics and link motion. The front part 
of the engine is carried by a pair of steering wheels, 2ft. Gin. apart, 
fixed in a frame and turning on a pivot, and worked by a hand 
wheel on the foot plate, by which the engine can be steered with the 
greatest ease, independent of the condition of the road; and by means 
of the disengaging clutches on the driving axle the engine can be 
made to revolve in a circle, of which one driving wheel forms the 
centre. At the back of the engine is a water tank capable of carry- 
ing sufficient water for a journey of twenty miles; the coals are 
carried on the foot plate. 

I now come to the boiler, a very important part of a road locomo- 
tive. This is of somewhat novel construction, but answers exceed- 
ingly well. It consists of two wrought iron tanks, with a door at 
oneend. In the top of this are drilled a number of holes about 
2}in. diameter. Over each hole is fixed a vertical tube, closed at the 
upper end, and communicating with the tank or water space at the 
bottom. These tubes are placed in rows and close to each other. 
The tanks are placed a short distance apart, and the upper end of 
each tube has a small pipe attached to it, and to a wrought iron 
steam chamber running the whole length of the boiler, on one end 
of which is attached the steam pipe. The fire is placed between 
these sets of tubes above the tanks or water spaces, and the flame 
passes the whole length ‘of the tank, then returns on either side 
between the separate rows of tubes, and passes into the smoke box. 
The feed pumps are connected to the water spaces or tanks below 
the fire, and the water rises up the tubes,to the required height; and 
the water spaces being below the fire, all the mud settles at the 
bottom of the tank, and not being exposed to the action of the fire, 
can easily be cleaned out. The steam is superheated in the steam 
chamber after leaving the boiler, the chamber being so arranged that 
the temperature of the air surrounding it is sufficient to melt lead 
without being exposed to the flame. ‘The steam pipes after leaving 
the chamber pass down the smoke box’to the cylinders. This boiler 
consumes its own smoke, and is fitted with a. steam jet for raising 
the steam, which requires from twenty to thirty minutes. One great 
advantage in this boiler is the great facility it gives for repairs, and 
the almost impossibility of an explosion. It may be worked with 
safety at a pressure;of 200 lb. per squere inch; and should the explo- 
sion of a tube take place it would only put out the fire, and could be 
replaced by another in a quarter of an hour as easily on the road- 
side as in an engineer's shop —as one tube can be removed without 
removing any of the others. This engine, although a direct-acting, 
is capable of running with one cylinder should the other at any time 
meet with an accident, J. P.S. 


LOCOMOTIVE POWER. 

Sir,—From what has appeared lately in Tue Enorneer and other 
railway periodicals there is a movement towards effecting a greater 
amount of adhesion between the tyre of the drivimg wheels of loco- 
motive engines and the rails; some writers even go so far as to 
propagate the idea that want of adhesion is the limit to the load the 
engine can take up inclined planes, 

In Tue Enaineer of Oct. 28th, 1864, one of the leading articles, 

ge 270, second column, near the top, says, that if sufficient 
adhesion could be obtained “it would be mechanically possible to 
climb an ascent of an angle of 45 deg. (viz.,.1 to 1) if it were econo- 
mically worth while to do so.” 

From this I dissent altogether, for observations, extending over 
thirty years and upwards, have convinced me that, with the best 
modern engines by Stephenson, Hawthorn, and other first-class 
builders, sach as employed on the North-Eastern and other 
railways, for mineral and goods traffic, with all the six wheels 
coupled. The tractive power and the adhesion are about equal 
when the rails are either quite dry or thoroughly wet, by which I 
mean’ that the engine can generally hold on for as great a load as 
she has power to draw. 

I will now proceed to show by calculation that this is only what 
we might expect, whereby it appears that, even if unlimited adhe- 
sion could, by any appliances, be obtained, there would only be 
about sufficient power—with steam of 100 Jb. pressure obtained—to 
enable an engine to drag herself and ordinary tender up an incline 
of 1 in 9, which is about 586ft. rise in a mile. 

Up this ascent the gravitation would be ee 
and numerous experiments have shown that the friction of the engine 
may be taken at about 20 lb. per ton, or y}y part of the weight, in- 
cluding the friction of all its parts, and the friction of ordinary 
mineral or goods wagons, 10 1b. per ton, including atmospheric 
resistance, at velocities—say ten or twelve miles per hour. The 
weight of the engine thirty tons, and the terder, including coke and 
water,, Say sixteen tons, the friction of the tender the same as 
ordinary wagons, viz., 10 1b. per ton, or 51, of the weight. 

Therefore 30 tons X 248°88 lb. = 7466 lb. gravitation of the engine. 

” 30 tons X.201b. = 600 1b. friction of the engine. 
* 16 tons X 248°88 lb. = 3982 Ib. gravitation of the tender. 
9 16 tons X 10 Ib. = 160 lb. friction of the tender. 


= 248°88 per ton, 


Total 1,2208 lb. resistance required to 
move (or to balance) the load upon the incline of 1 in 9. 
Next let us calculate the tractive force or power of the engine with 


} steam in the boiler of 120 1b. per inch, but to allow for leakage more 


or less at the valves and piston, I will say 100 1b. effective pressure 
upon the piston, 

Two cylinders 18in. diameter = 508-92 square inches area, which, 
multiplied by 1001b. pressure, = 508921b,, which would be the 


tractive force of the engine if applied direct to pull the load without | 


the intervention of the crank and wheels, 

But as the length of the double stroke is 4ft., and the circumfe- 
rence of a 5ft. driving wheel is 15-708ft., by which it is clear that the 
load must progress 15°708ft. while the pistons travel 4ft. 

Therefore 15°708 + 4 = 3°927. 

Therefore the 50,892 must be divided by 3:927, which gives 
12960 lb., the actual tractive force for an engine of the proportions 
here adopted. Ib. 

Finally we have the power to drag of... 
and the power required... ... 1. 0 4. 


12960 
ooo eee | ABaUS 


leaving the insignificant surplus of ... ... ... 


752; 





and as,every ton of load presents a resistance of 248°88 Ib. by gravita- 
tion and Paes by friction. Consequently 752 + 25888 — 29 


tons, the utmost load the engine could take up such an incline 
which is only about half the weight of anempty wagon! And by 
the same mode of calculation the power of the engine would be less 
than what the load requires up 1 in 8 even if no slipping took place 

I must beg of you to bear in mind that I refer to the kind of 
engines now in general use. 

It is possible to construct .an engine to work with wheels and 
pinions like a lifting crane, so that there should be two or three 
strokes of the piston in the cylinder for one revolution of the draw- 
ing wheels, thereby gaining power at the loss of speed, which is an 
ordinary mechanical law. 

But in such a case I conceive the adhesion would be insufficient, 

Recollect complexity of parts are very objectionable, and to be 
avoided if possible. They also add to the weight of the engine, and 
and their friction and gravitation will be felt up severe or steep 
inclines, by which as much may readily be lost as gained, which 
I believe was the case with the friction wheel tried on the Liver- 
pool and Manchester Railway, as described by Mr. Wood about 
1834 or 1835, which I perfectly recollect, and took some interest 
in, as I was at that time engineer-in-chief on the Liverpool line, 

Joun Dixon, 


Engineer-in-chief of the Stockton and 
Railway Office, Darlington, Darlington Railway. 


Nov. 8th, 1864, 





MARINE ENGINES, 


Srx,—The adage “ Necessity is the mother of invention,” may be 
said to be a truthful illustration of the origin of science, but whether 
it is in practice in the present day is dubious. Undoubtedly it was 
in full force a few years back, but as there has been Jatterly such a 
rapid creation of inventions, a passion for novelty and sensation, 
seems to have eradicated the higher motives that should prompt 
inventive minds to be in action; consequently “ Invention is the 
child of caprice,” would be the more applicable adage. The 
superficial taste of the fastidious has predominated over the more 
solid foundations of science. This must, however, have its reaction, 
and when the truth becomes fully known, the sterling laws of 
nature will be again appreciated. The varied classes of the present 
marine engines for the screw propeller (to a certain extent) are 
illustrations of the want of reformation. ‘Lhe probable cause of the 
diversity of opinion is, that each maker or designer does his utmost 
to produce an example of his inventive powers as a uovelty, rather 
than the most practical to obtain the best result. As an assertion 
should not be made without an example of illustration, I shall pro- 
ceed to describe the arrangement of the marine engines alluded to 
in my last letter; after which, the comparison, and the presumed 
gain in the different designs, commencing as before with the double 
trunk engine. The arrangement in plan is thus: the cylinders are 
secured together by flanges, bolts, and nuts; usually on the right 
hand side of the ship looking aft. The slide valves are on the sides 
of each cylinder, and generally of the equilibrium type, so as to 
reduce the stroke of the eccentrics. The main steam pipe from the 
boilers is secured either perpendicularly, or horizontally, to the 
throttle valve casing, the large end of which is bolted to the inner 
side of the slide casing of the forward engine. The smail end of 
the throttle casing, is reduced to the diameter of the supply steam 
pipe of the aft engine. This pipe passes over the top part of the 
cylinders at the back end. ‘The connection to the aft slide 
casing is by a stuffing box so as to allow for expansion. The 
blow through valves centrally on the top of each cylinder are as 
the common slide valve,working on a face with corresponding ports, 
the casing of which is secured to ports on the cylinder at each end. 
Steam from the aft engine supply pipe supplies the blow-through 
valves on the top of each bonnet or casing. These valves operate 
for the cylinder and the condensers, to the latter by pipes from the 
port casing to the main exhaust steam pipes of the engines, which 
are secured to branches cast on the cylinders, close to, and centrally 
of, the main slide facing; the exhaust pipes pass to the condenser 
over the crank shaft, each end terminating in bold curves, the base 
line of which is the flange of connection. Expansion joints, 
secured at the top centrally of the sides of the condenser fore and: 
aft, receive these pipes. The injection water is regulated by two 
valves to each condenser, bolted at the sides on a line with the 
expausion joints. The crank shaft is supported by three main 
frames, the brasses of which have caps in front, secured with 
bolts and nuts; the inner ends of the frames are connected to the 
cylinders in the same manner. The cranks, and the connecting 
rods, are counterbalanced by weights of cast iron (or a casing of the 
same filled with lead), which are attached to the back parts of the 
cranks by bands, recessed to prevent slipping, the ends being 
screwed, and thus securing the weights by nuts. 

Motion is given tothe equilibrium ormain slide valves by eccentrics, 
keyed on the shaft beyond each outer frame. The link is of the 
slotted kind (as for locomotives), and is raised and lowered by a 
suspension rod, connected to a pin centrally, either at the back, or 
on the clip. ‘The starting wheel is supported by a bracket on the 
condenser, between the exhaust pipes, and about 2ft. or 3ft. from 
the edge nearest the crank shaft, or front end. On turning the wheel 
motion is given to its shaft, which, at the other end has a worm 
in gear with a quadrant keyed on a weigh shaft, passing in front 
and near the top of the cylinders, working in bearings cast on 
the main frames. At the extremities of this shaft are levers and 
counterbalances; the former are attached to the suspension links. 
The starting wheel bracket has a boss cast in it, to receive the 
end of the shaft or rod that regulates the main steam throttle 
valve. Each blow-through valve on the cylinders is regulated 
separately by levers and rods, the hand levers of which, are in 
front of the starting wheel, on each side of the same, supported by 
brackets secured to the front part of the condensers. 


The feed and bilge pumps are cast with the condenser, and are 
worked direct from the piston of the cylinders of each engine, the 
valve boxes being at each end of the pumps. The air pumps (double 
action) are cylinders of gun metal, secured, on a level with each other 
in the condenser, and the pistons receive motion, as the feed and bilge 
pumps, by separate rods. Over and along the top of the air pumps 
are the suction and delivery valves, the former being inverted, so 
as to effectually drain the condenser. The valves are discs of 
india-rubber, fastened by bolts, nuts, and guards, on perforated 
plates ; each plate has secured on it one set of valves. The con- 
nection to the condenser is by studs and nuts. The doors on the 
top of the condensers are in accessible positions, to replace and 
inspect the valves. The water is discharged by the air pump 
through the ship's side by one pipe, at or below the load-water 
line. 

The main cranks derive motion from the connecting rods, which 
vibrate on, and are worked by, the crossheads ; the latter 1s 
secured centrally in the trunks, by bolts and nuts, to provisions cast 
therein. 

The brasses of the connecting rods are adjusted by caps, bolts, 
and nuts. The snifting valves are at the side, and near the bottom 
of the condenser. The relief valves for the cylinders are at the ends 
of the same, or back and front; these relief valves are of the ordi- 
nary kind, with springs, cocks, &c. The remaining details, and 
expansion gear, will be further treated in my future notice of the 
details of marine engines. 1 stated in my last letter that in single 
trunk engines, the cylinders of each engine were secured opposite, 
and at the side of each condenser, and that the air pumps were 
worked by the cranks of the opposite engine. I will now add that 
the slide valves are either equilibrium, or of the common kind, 
working, in most cases, on the top of the cylinder, instead of at the 
side, as in the arrangement just described. The slides receive 
motion by a weigh-shaft, and levers, in front of each cylinder and 
condenser, working in brackets cast thereon. The weigh-shalt is 
worked by the eccentrics and link-motion of the ordinary kind. The 
air pumps are single-acting trunks, with the suction and delivery 
valves over and under at the backend. Over and around the pump 








a 


Nov. 11, 1864. : 


THE ENGINEER. ~ 


297 








parrel is the condenser, which receives the exhaust steam at the side 
near the top. The air pump plunger is worked by a connecting 
rod, with a double or forked end, the pin of which-vibrates in brasses, 
secured, and adjusted, at-the. inner end of the trunk, a provision 
being cast therein, as for a plummer block, with a cap, bolts, and 
nuts. The same applies to the cylinder trunk connecting rod, but, 
in some instances, this rod is single at each end, having a gib and 
cotters in front of the trunk to adjust the brasses of the inner end by a 
rodinthe centre. The feed and bilge pumpsare cast with thecondenser, 
on each side of the air pump, the valve boxes being at the back end. 
The plungers are hollow, having rods within, the ends of which are 
secured by nuts to lugs on a band, which is screwed on the end of 
the air pump plunger. The action of the feed and bilge pump 
plungers, are regulated by the hand set, or friction screws, 
which, when tightened, impart motion to the plunger. The 
starting wheel is generally on the side of the forward condenser, 


a spur pinion and quadrant, being used to gain power for lifting the | 


link, the weigh shafi of the lever passing through the main frames, 
underneath the crank shaft to the aft engine. The handles of the 
injection, blow-through valves (of the disc kind) and cylinder relief 
cocks, are all brought near the starting wheel. I shall now pro- 
ceed with the arrangement of the double piston return connecting 
rod engines. 

The variations in this class of engines are in the guides, 
position of slide valves, and arrangement of air pumps, 
valves, condensers, and starting gear. The guides are of 
two kinds, first, the well-known long cross-head with two 
guide blocks, working in cast iron guides, the top part of which 
are secured by bolts and nuts, the bottom part being cast on, and 
between the condenser and air pump; this may be designated 
double guides. Secondly, the single guide, which is a block of cast 
iron, the end view of which is similar to the letter U, having at the 
bottom a branch or projection of a dovetailed or triangular shape ; 
at the base line is a gun metal shoe, to allow for adjustment. This 
dovetailed branch works in a guide or channel, bolted on the con- 
denser (or other suitable place according to the design of the 
arrangement). The crosshead is secured in the perpendicular parts, 
or sides of the guide block, by a cap and bolts. ‘The position of the 
slide valves are either one at the side, or two at the top of each 
cylinder. When the latter is adopted the facings are slightly 
inclined towards fore and aft, so as to drain the water which 
accumulates from the condensed steam. The arrangements worthy 
of notice of the air pumps (all double action), valves, and condensers, 
are three in number, two for the double guides, and one for that of the 
single type. The condensers are beyond the crank shaft. The ex- 
haust pipes pass over the same, and enters the top of each condenser, 
which is between the inner guide and the centre line of the engines ; 
the condenser extends under the guides to the suction valves, which 
are beneath the air pump, the discharge valves being above. The 
water from the air pumps passes up through at each end to the air 
chambers, and thence by.two pipes through the ship’s side. The next 
arrangement for the double guides will be as follows:—The condenser 
is between the steam cylinders, which exhausts direct into it, and ex; 
tends between the two centre main frames, four being used in this 
case. Those fore and aft are extended as guides for the crossheads, 
the inner guides being above the air pump. The suction valves 
are below at the side fore and aft, and the discharge valves above, 
in separate compartments, between the air-pumps ; one discharge- 
pipe only passes through the side of the ship. The last of this 
class of engine is the arrangement for the single guide. The con- 
densers are beyond the crank shaft, and outside the piston rods, fore 
and aft. The exhaust steam pipes from the cylinders enter the 
condensers at the front end, near the top. The suction valves are 
inverted at the bottom of the condenser, which is a little above the 
top of the air-pump, beyond it, fore and aft. Between the air-pump 
and te suction valves are those for the discharge, above which is the 
air chamber, the water being discharged by two pipes—one to each con- 
denser. The guidesor channels for the blocks are in a frame, secured 
between the two air-pumps. The air-pump valves of the last two ex- 
amples are discs of india rubber, as before alluded to; but each valve 
and guard is secured by the centre bolt, which is screwed tke entire 
length from the bottom of seating, to receive it and the guard, the 
seating-joint being made by a ring of india-rubber, and a cross-bar 
bearing at the opposite side. I can now dispose, for a time, of the 
arrangement of the eondensers, valves, &c., and proceed to 
explain the two modes at present used for starting, reversing, and 
stopping, these three last descriptions of engines. First, the starting 
wheel is on the condenser, and the gear for raising and lowering 
the link, is as that for double trunk engines. Secondly, in cases 
where the slide valves are on the top of the cylinder, the starting 
wheel is near the centre of the éngines on a platform over the 
inner guides; the weight and wheel shafts are above the crank 
shaft, and supported: at each end by brackets on the guide frames. 
The slides are worked by levers and rods. The link is raised and 
lowered by a rod attached to a block, working in a screw, which is 
made to revolve by mitre gearing, titted on its top end, and the 
outer end of the wheel shaft. In large engines there are two start- 
ing wheels and separate gear to each engine. The feed and bilge 
pumps in each case are worked from the end of thecross-head. The 
next subject requiring investigation is the single piston-rod engine, 
direct action, and single guide block. ‘he cylinders are secured, 
as for trank engines, on the port or starboard side of the ship, the 
slide valves.are of the equilibrium kind, on the side of each cylin- 
der, or fore and aft of each engine. The exhaust steam passes over 
the top, and discharges in front of and between the cylinders, through 
a pipe to the condenser, which is situated opposite the cylinders, 
beyond the crank shaft. One steam pipe and condenser being for both 
engines, the suction valves are inverted at the bottom of the con- 
denser, each valve being square or oblong, the seats being perforated, 
and the guard bolt securing the seating for each valve. The dis- 
charge or air chamber extends at the sides of the condenser from the 
front end, avd around the back part, to which the water discharge pipe 
secured. The valves for the discharge are in the bottom of the 
chamber, which is higher than that of the condenser. The two air 
pumps are as close as practicable, on a level with each other, under 
the condenser. The doors for the suction valves of the air pump are 
at the top of the condenser, and those for the air chamber at the side. 
The feed and bilge pumps are double acting, the barrel and valves 
being secured in a casing connected to each air pumpcasiug. The 
pumps receive motion from the piston of the cylinder by separate 
rods. Thers are three bearings fcr the support of the crank shaft, 
which derives motion from a double or forked end connecting rod, 
the pin of which works in a guide block in halves perpendicularly, 
adjusted by a cap, bolts, and nuts, which also finally secures it at 
the back, to the end of the piston rod. ‘I'he channels for the guide 
blocks are secured on the framing, which is in one casting, and bolted 
at tne back to the cylinders. The part of the framing that receives the 
three bearings of the crank shaft is also in one separate casting, the 
entire frame being secured together by bolts and nuts, and further 
strengthened by the cap bolt of each bearing being prolonged to 
the cylinder, and these finally secured by nuts or keys. Each slide 
valve is worked by eccentrics, and a solid link, which is raised and 
lowered by a lever. The top part of the link works in a curved 
guide, supported on a casing, which projects from the cylinder. 
This casing is also used as a guide for the valve rod. 

The starting wheel is on the side of the feed and bilge pump 
casing, at the forward end of the engines. The power for starting 
the engines is obtained by spur gearing; motion is transmitted to 
the lever by a rod with a rack, or teeth in it, to suit that of the spur 
pinion. 
valves, are all controlied by handles near the starting wheel, I 
have now concluded the description of the arrangements of the 
marine engines at present universally used, these are certainly 
much varied in some instances. The comparisons, however, should 
be carefully made, and demand both time and attention, which I 
will give to them for future remarks, so that 1 may prove the 
veracity of the assertion made at the beginning of this letter—that 

many of the designs of the present day originate the new adage 
that “ Invention is the child of caprice.” 
Irso Facto. 


The injection, steam, blow, through, and cylinder relief | 


RAILWAY PROGRESS IN INDIA. 


THE PROPOSED.NAGPOOR AND CHUTTEESGURH RAILWAY. 
| On even the most recent maps of India there is a tract of some 
| 50,000 square miles to the south-west of Calcutia, the topography 
| of which is less.fully and accurately delineated than that of any 
| other part of India. From the banks of the Wynegunga and 
| Godavery to the plains of Balasore and Cuttack, and to the valleys 
| of the Damoodah and the Soane, there is, with the exception of 

Hazarebaugh, not a single European station or native town of note, 
| and of the two chief ‘roads which traverse this tract, one has been 
| long abandoned to the encroachments of the jungle, the other is a 
| mere fair weather track, and known chiefly to a few local traders, 
| and to an occa-ional stray European, crossing by the direct route 
| from Cuttack to Nagpoor. Western Orissa and Gondwana are 
| eminently the “ undeveloped” country, the ¢erra incognita of India, 
| Yet it appears that they are not deficient in natural resources. 
| Coal-fields (says the Calcutta Engineer's Journal), some of them 
| more or less known by name, but none of them fairly examined or 
mapped, are dotted at frequent intervals among the gneiss hills of 
the northern portion, though dying out or becoming coalless and 
unprofitable as they are followed southwards towards the Maha- 
nuddy. Copper and lead mines, of a richness superior, at all events, 
to anything known elsewhere on this side of India, and such as 
would amply reward the speculator in a more civilised country, have 
been long known and worked among the hills of the upper, 
Brahminy, and only abandoned in consequence of the enormous 
expense of carriage toany market where the metallic produce might 
be profitably disposed of. On and among the hills are forests of 
magnificent timber, abandoned to the wasteful depredations of the 
rude jungle iron smelters. The hill slopes of the north are proved 
by actual experience, to be capable of yielding coftee and tea equal 
to those of the Wynaad and the Himalaya; and grain, cotton, and 
sugar are already largely cultivated on the plains of Chutteesgurh, 
and the alluvial and champagne tracts of the Tributary Mehals, and 
are only limited in produce by the absence of all but the rudest 
means of transport, and the consequent cost of their conveyance to 
any central market, 

The general character of the country is hilly, but the hills are 
rarely in continuous ranges of any considerable length, and 
numerous upland plains of - arable land, capable of producing rich 
crops without the aid of irrigation, are scattered amidst the forest- 
clothed bosses and ridges of gneiss which. form the most striking 
features of Western Ofissa,,Gondwana, and Berar. The most ex- 
tensive of. these plains ‘is the district of Chutteesgurh, situated in 
the very heart of the country we are describing, about 180 miles 
east ot Nagpoor, and immediately south of the plateau of Amer- 
kantak. Surrounded on all sides by hills, ‘and traversed by the 
upper Mahanuddy and two of its chief feeders, the Sheonath and 
the Nusdoo, Chutteesgurh (or the thirty-six gurhs) is well watered 
aud fertile. It comprises a total area of not less than 10,000 square 
miles, about half of which is cultivated, while a large portion of the 
remainder is culturable, and would probably soon be brought under 
the plough, were there any certain and ready means of disposing of 
the produce. But the Mahanuddy is not navigable, and the fair 
weather roads to Nagpoor on the west, and to Mirzapoor on the 
north, each about 200 miles in length, are the only trade routes by 
which Chutteesgurh can export its superfluous produce. The 
means of transport are country carts, carrying each about half a 
ton, at a.cost of 2}d. a mile; and pack bullocks, which carry at the 
rate of 6d. to 7}d. a ton a mile. Thus heavily taxed, it is not sur- 
prising that the exports are but an inconsiderable fraction of the 
actual produce, and we can understand that, prior to the outbreak 
of the American war, the prices of grain in Chutteesgurh were four 
times less than elsewhere, and that: corn rotted in the stacks for 
want of sale. Even now that the other districts of Central India 
have been drained of their surplus produce, so that Chutteesgurh 
has come to be regarded as the. granary for Nagpoor, Jubbulpoor, 
Berar, and the Deccan, and that the export trade to Nagpoor alone 
has a value of £324,258, the price of grain is less than one-half of 
that which prevails in other districts of Central India, 

But grain, though the principal, is by no means the only produce 
exported. In the year 1862-63, 14,549 maunds of cotton, and 
12,000 maunds of oil seeds, valued respectively at 6,73,100 rupees, 
and 1,00,800 rupees, with sugar and molasses, chillies, country 
cloth, lac, silk, oil and ghee, cattle, and other miscellaneous produce, 
amounting to a total value of 3,11,101 rupees, were exported to 
Nagpoor, exclusive of the trade, chiefly in lac and sugar, to Mirza- 
poor, and that which is carried to Berar and the western coast 
without passing through Nagpoor. 

The imports of goods to Chutteesgurh are comparatively small. 
The carts and bullocks which bring its produce to Nagpoor, for the 
most part return empty; but salt, English hardware and piece 
goods, with medicines and groceries, and some items of less im- 
portance purchased at Nagpoor, find a market to the extent of 
6,832,596 rupees, the balance being transmitted in bullion, after 
deducting the heavy cost of carriage. Thus the total goods and 
produce trade of Chutteesgurh, Nagpoor, and the western districts, 
is estimated by Mr. Temple at £1,187,817, the carriage of which, 
estimated at the rate of 44d. per ton per mile, for 150 miles, amounis 
in round numbers to not less than £170,000. 

It is this productive region which it is now proposed by Mr. 
Temple to open up by the construction of a tramway or cheap rail- 
way to Nagpoor. The Nagpoor branch of the Great Peninsular 
Railway is expeeted to be opened in a year and a half from the 
present time, and thus the grain stores and the cotton of Chuttees- 
gurh may be easily and abundantly distributed, not only to Nag- 
poor and the surrounding districts, but may be carried to supply the 
Deccan and the great and important mart of Bombay. ere the 
Mohanuddy a navigable stream, or could it be made sv at any 
moderate cost, nu doubt it would be most impolitic and unprofitable 
to seek to establish a railway route across rivers and watersheds to 
an inland mart, to the neglect of the more natural and cheaper line 
of the river. The Indian Irrigation Company contemplate even- 
tually to open up the navigation of the Mohanuddy, and thus 
endeavour to draw down the trade of the Tributary Mehals and 
Eastern Berar to the coast, but the gigantic operations which have 
been undertaken by that company in the coast districts will probably 
absorb their entire attention for many years, and it has yet to be 
shown that the 300 miles of river between Chutteesgurh and 
Cuttack could be rendered navigable or supplemented by a canal at 
acost not far exceeding that of Mr, Temple’s proposed light railway. 
Moreover, the actual direction of the trade is towards Nagpoor and 
Kamptee, while so far as appears from the report before us, no 
traffic of any importance is yet developed towards Cuttack and the 
eastern coast. lt goes natually inland, and whither the produce 
finds the best market. Furthermore, between Chutteesgurh and 
Nagpoor, exist scarcely less fertile aud productive districts at the 
base of the Satpoora hills, and in the valleys of the Wynegunga and 
Kunhan, all of which now export to Nagpoor and Kamptee, and 
which would, equally with Chutteesgurh, be opened up by the line 
proposed by Mr. Temple. 

Two routes are actually followed by the Chutteespoor produce ; 
the first, termed the upper route, runs by Khyragurh, across a low 
stony hill ridge (dividing the drainage of the Mahanuddy from that 
of the Wynegunga) to Amgaon: thence it proceeds across an 
‘“‘ undulating but generally level and cultivated country” to Turoora, 
where it receives the produce of the rich tract at the foot of the 
Saleetekree hills. Thence crossing the Wyneguuga near Toomsur, 
| it passes by Tarsee to Kamptee, wheuce a portion of the traffic 
yasses by an excellent road to Nagpoor. ‘Lhe total distance from 
Nagpoor to Raepoor in Chutteesgurh, by this route, is 190 miles. 
It is merely a fair-weather track, and is slightly circuitous, but has 
the advantage of traversing the most fertile and productive districts 
between Nagpoor and Chutteesgurh,,and hence has been selected 
by Mr. Temple as the preferable lfne for a railway. ‘The lower 
route is 183 miles in length, and has, or will have, the advantage 
of a metalled road, under construction at the date of Mr. Temple's 
‘report. But it traverses a less fertile and more hilly and undulating 








country than the upper route, and although selected on military and 
political grounds for a line of road, it is much inferior to the upper 
route’for the purposes of trade, 

*As regards details of construction and permanent way, the road- 
way is proposed by Mr. Lee (one of the contractors of ‘the G. I. P. 
Railway), to be 14ft. in width, 11ft. on arched, and 9ft. on girder 
bridges. The gauge to be uniform with that of railway, via, 
5ft. Gin., the rails to be 45 1b. to the yard, and fixed on sleepers 3}{t. 
apart, laid on 12in. of ballast, with a covering of 7in., a small station 
and siding to be provided every ten miles. The gradients not to 
exceed 1 in 100 over the ridge which divides Chutteesgurh from the 
Wynegu: ga drainage, and | in 300 across the country to the west. 
Three large rivers are crossed by the line, viz., the Kunhan, the 
Wynegunga, and the Baug. But the first mentioned is crossed by a 
new bridge at Kamptee, on part of the roadway of which the rails 
might be laid. The Wynegunga it is proposed to leave unbridged, 
and to lay a temporary roadway across the bed every year, or else to 
bed the rails in a pavement of masonry across the shallow parts of 
the river bed, and to carry them on girders across the deep parts, the 
whole being, of course, submerged at every freshet. With this 
arrangement the railway would, of course, be closed during the 
rains, but it is stated that during these months there is no traflic, It 
is not stated, however, whether the suspension of trade demand, or 
the impassability of the roads, is the actual cause of this failure of 
traffic. 

On the score of economy Mr. Temple considers locomotives to he 
cheaper than bullocks. ‘The. question is very briefly discussed, and 
the data quoted are only cursorily given, so thai we are not enabled 
to comment upon them. ‘The result arrived at by Mr. Lee (whose 
views Mr. Temple quotes and concurs in) is that, while the con- 
struction of a light railway for locomotives, and the rolling stock, 
exclusive of: the locomotives, will cost per mile 29,920 segoenie 
tramway and its rolling’stock, exclusive of the bullocks, will cost 
but 25,704 rupees. But on the other hand the cost of bullocks to do 
the same work as one locomotive will be 23,600 rupees, against 
15,000 rupees that ‘of a locomotive landed at Bombay. ‘The final 
conclusion is that goods will be carried on the bullock tramway at 
from 2 to 2} annas per.ton ‘per mile, while the locomotive will take 
them at about 1}.to 2 annas, or about half the present rates. . Taking 
the cost of construction of permanent way, plan, &c., for the light 
railway at 32,000 rupees per mile, the capital required to make a rail- 
way from Nagpoor to Droog, in Chutteesgurgh would be 49} lakhs, 
nearly half a million sterling. If carried on to Raepoor, in the 
heart of the Chutteesgurh district, eight lakhs more would be 
required 

Such is, briefly, the very laudable scheme advocated and worked 
out by Mr. Temple. No one, after veading™his report, can fail to 
acknowledge the importance: of opening upto more extensive trade 
the comparatively isolated but highly productive: districts therein 
described. That this may.be dove by. improving the means of com- 
munication can equally little be doubted, but notwithstanding the 
scepticism with which we-have -felt called upon to treat some of 
Colouel Cotton’s grandiose schemes—notwithstanding our steadfast 
opposition to his general and -sweéping condemnation of the railway 
system—the opinion we have more than once put forward in these 
pages is: thatio this country generally—a fortiori in districts s0 
rude and ignorant as those of Lastern Berar—bulky agricultural 
produce can be more cheaply carried by canal than rail, and 
so far as data are before us, we regard the present as pre-eminently 
a case for the former. Mr. Temple will confer a great boon oa the 
community if he will work out the canal project as an alternative, 
and put the two cases fairly before the public. So far as we can 
judge from the report before us, there would be little difficulty in 
the construction and supply of a canal through the greater part of 
the route proposed to be traversed. Across the watershed dividing 
Chutteesgurh and Bundhara, the construction would probably be 
difficult and costly, and it would be necessary to provide reservoirs 


at higher elevations among the Saleetekree, or other neighbouring’ 


hills, to supply this part of the caval. But the country is well 
watered, the rains never fail, and are more equally distributed 
through the year than in most parts of India. ‘The large rivers, 
crossed by dams, would no longer intercept permavent communica- 
tion, aud thus the enormous dead expense of keeping a costly and 
deteriorating plant idle during three or four mouths of the year 
would no louger hamper the scheme, The expense of importing 
permanent way and rolling stock, and transporting the same to the 
centre of India, would be saved. The working expenses of the 
canal would bear no comparison to those of even a light railway, 
and a rude people would more readily understand and conform to 
the regulations of a water traffic. We write this without practical 
knowledge of that part of the country described by Mr. Temple, 
though well acquainted with the country to the eastward, and 
which, judging from Mr. Temple's description, appears to be similar 
in character; but we suggest the alternative to Mr. Temple, with 
full confidence that, whatever his natural interest in the success of 
a scheme on the projection of which he has expended so much 
thought and labour, his interest in the real progress of the countr 
will enable him to give fair and impartial consideration—if, indeed, 
he has not already done so—to the alternative we suggest. 


Tue Derences or Puymovra.—About sixty men are now at work 
on the fortifications above Laira, ‘T'wo large boilers have just been 
placed at the top of the hill, and it is intended to construct two 
inclines, one on each side of the hill. Large barracks will be 
erected for the garrison. Casemated batteries are already in course 
of construction, aud considerable progress has been made with the 
military road. , 

NavAL AND Orpnance.—The great cause of “ Whitworth v. Arm- 
strong” entered upon a new phase on Monday in the commencement 
of the trial of the three 7U-pounder rifled guns at Portsmouth, 
which have been constructed on the plans of Sir William Armstrong 
and Mr. Whitworth, for competitive trial as naval service guns. 
Two of these weapons have been furnished by Sir William Arm- 
strong, one being on the wedge breech-loading, aud the other on the 
shunt muzzle-loading principle. The third: gun is Mr. Whit- 
worth’s, on his ordinary muzzle-loading principle, but it is fired 
from a rear vent leading to the centre of the cartridge through @ 
paper tube.—We are informed that in the consttuction of Mr. leed’s 
new ship,the Lord Warden, there will be employed at .least 500 
tons of toughened steel, manufactured under the processikpown..as 
Bessemer’s.—The account which we elsewhere give of the - perilous 
trip down Channel of her Majesty’s armour-plated iron shep, ‘the 
Achilles, will go far to prove tuat when we (Army and Navy Gazette) 
expressed a fear that the three-decker Victoria might fiud herself 
labouring in a gale of wind-in the Bay of Biscay with a sick stoke- 
hole (twenty-seven stokurs being too sick to work), we painted no 
fancitul picture. f 

Tecegrarnic CommunicaTion with Bompay.— By letters just 
received from Teheran we learn that Major Champain, K.E. (the 
officer employed to superintend the construction of the Persian 
lines), was on the 29th of September last in direct communication 
with Bombay’by means of the line construeted by himself .from 
Teheran to Bushire, and of the submarine cable laid down byshié 
chief, Lieutenant-Colonel Patrick Stewart, o.B R E., from Bushire 
to Kurrachee and Bombay, the distance from Teheran to Bypshire 
being 700 miles. The time occupied in transmitting the» first 
message from Teheran to Bombay was less than four. hours anda 
half, Major Champain has also finished the line from Bagdad to 
Teheran, with the exception of about 20 miles, which ‘is the subject 
of a boundary dispute between the Persians ‘and:lurks, ahd which 
he had not, at the time of the latest advices, beenalle wed to connect, 
although the wires Wére actually within a few sfoet ‘of reach other. 
However, we understand that it was Major Ghampain’s intention to 
connget the finished portions of the line by liorse expresses three or 
four times a day until the termination of the dispute. In the mean~ 
time the recently-completed Russian line from St. Petersburg to 
Teheran (although uncertain and expensive) affords an uninter- 
rupted telegraphic communication between ‘London and Bombay.— 
Herald, 
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Tuts invention, of Captain Thomas Bridges Heathorn, R.A., of 14, St. | pensate for weight by better iron and workmanship. But the mode of 


James’s-square, London, has for its object improvements in the con- 
struction of submarine and other foundatious in deep water, under 
the circumstances of a level, shelving or sloping bottom of a varying 
density, possibly covered with mud, sand, or shingle to a great 
depth. Fig. 1 sows a vertical section through the centre of a fort 
erected in deep water upon a hard shelving bottom, and Fig. 2 is an 
elevation of the same. 

The method of constructing the foundations for such structures 
upon a level bottom is as follows :— 

The caisson a, which is of anuular construction, is made of sheet 
iron; the bottom portion is floated out to sea exactly over the spot 
upon which the building is to be erected, and there anchored, con- 
crete is then placed in the caisson, so as to cause it to sink equally, 
and as soon as it is sufficiently deep in the water, an additional 
height of the caisson is fixed, and more concrete placed therein to 
sink it deeper; this operation continues until a firm foundation is 
obtained by the weight of the caisson with its interior filling of 
concrete causing it to sink through the mud or other soft ground to 
the hard ground beneath ; the interior is then filled up with stone 
or concrete, upon which, and the concrete in the caisson, the super- 
structure is erected. 

For shelving or sloping bottoms the caisson will bear only upon 
the highest side of same, and to preserve the perpendicular of the 
said caisson, immediately it touches the hard ground stones are 
placed in the interior of the caisson, which will naturally settle 
themselves in such position as to form a wall underneath that 
portion of the caisson which does not touch the hard ground, there- 
by forming a foundation upon which the caisson may rest, as shown 
in the above illustration. 

The mode of obtaining foundations in deep water will also apply 
to obtaining same in soft or peaty ground on land. 


ANCHORS AND CABLES IN THE NAVY. 

Tue neeessity for a thorough and comprehensive system of testing 
chain cables and anchors becomes daily more apparent. Govern- 
ment work should be perfect, if price can secure perfection. Yet 
we find that the frigate Achilles, while lying in the quiet 
anchorage at Torbay, coutrived to break both an anchor and a cable. 
Mitchell's Steam Shipping Journal, in commenting on this fact, says: 
—* When the ‘Chain Cables and Anchor Act’ was before Parlia- 
ment a clause was inserted to exclude the ships of the Royal Navy 
from the operation of its enactments, while the Act is not to affect 
any contracts which may be made by the Lords Commissioners of 
the Admiralty for the supply of any chain cables or anchors to any 
of her Majesty’s dockyards, or for the use of any of her Majesty's 
ships. From this withdrawal of the chains and anchors supplied to 
ships of war from a public test, it was sought to be inferred that the 
Admiralty supervision was so perfect as to render any interference 
superfluous. The recent short trip of the iron-clad frigate Achilles 
gives us a specimen of dockyard testing, which goes far to prove 
that the anchors and chains sent on board her Majesty’s vessels are 
not exempt from the ordinary accidents attendant on the dangers 
and casualties of the sea. The Achilles is 6,000 tons, and would, 
no doubt, carry ground tackle of the heaviest description. Her 
chains and anchors, we take it for granted, were submitted to the 
usual tests; yet both have given way. 
with a strong gale of wind on her passage from the Nore to Ply- 
mouth, ran into Torbay for shelter. There she dropped her star- 
board anchor, but, drifting with her broadside to the wind, the 
chain, of which there were fifty fathoms out, broke, and the port 
uuchor was let go to bring the ship up. When the weather 
moderated the ship was got under weigh, and in heaving up the 
port anchor by the steam capstan, the shaft of the anchor gave way 
near the junction with the crown, snapping in two, and leaving the 
flukes in the ground. Neither chain nor anchor, it appears, was 
strong enough for the ship, With respect to the chain, the size of 


the links is not given, but they ought not to have been less than | 


3in. By Lloyd’s rules the bower anchors of ships of 3,000 tons 
should weigh not less than 45 cwt. without the stock, and should 
be equal to a strain of 389 2-10 tons. The minimum size of 





The Achilles having met | 


| 


testing anchors in her Majesty’s dockyards is deceptive. The strain 
is applied longitudinally, and not in the direction an anchor lies 
when in the ground. In heavy weather, and when a ship is 
breasting a sea, no amount of gain in breaking power will compen- 
sate for the weight of a chain cable, for it is the length and weight of 
a cable which cause a vessel to forge ahead when a wave has struck 
her and passed on, and allow for recedirg when struck again. But 
it it is different with an anchor. Hvre the best holding power is 
demanded, and this is got by the form of the palms and other condi- 
tions. The Admiralty anchors have tixed arms, and are solid. They 
are inferior to the anchors with movable arms, such as Rodger’s, 
Porter’s, and Trotman’s. In merchant ships it is a rare sight 


now to see the old style of anchor, and we take this fact as | 
thoroughly conclusive that the movable arms are found pre- | 
ferable to the Admiralty system of anchors in one piece. But | 


FLETCHER’S LOCOMOTIVE E 


IN THE CONSTRUCTION OF SUBMARINE AND OTHER FOUNDATIONS. 





what shall be said of the chain cible of the Achilles giving way 
in the secure anchorage of Torbay? Each link in the cable of this 
ship ought to have stood a strain of 100 tons by the lowest calcula- 
tion ; and if the best metal was used in the manufacture, it ought not 
to have yielded with a strain of less than 200 tons, nor have broken 
with a tension of anything under 230 tons, The grea! Eastern rode 
out a gale at Holyhead in an exposed position, and her chains are 
only 3in. The Achilles is but a fourth the tonnage of the Great 
Eastern, and it does, therefore, seem strange that one of h-r Majesty’s 
ships should carry away achain and break an anchor while this mon- 
ster vessel could ride out a gale in safety. We cannot congratulate 
the Admiralty in having made any progress in the pattern of 
anchors, or in the supply of chains to her Majesty’s ships. Had the 
Achilles been a merchant vessel, loud would have been the outcry 
against the sending of such a costly vesse) to sea with such defective 
ground tackle,” 


NGINES AND TENDERS, Xc. 
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Tuts is the invention of Mr. II. A. Fletcher, of Millgrove, near 
Whitehaven, and consists in working the valve gearing of loco- 
motive engines from an axle of the engine other than the driving 


the chains should be 2}in., proved to 91 1-10 tons, while the | axle, the valve gearing being either a modification of any of the 


length should be 360 fathoms. It is said that the anchors of 
the Achilles are of a new make —the diameter of the shafts 
being nearly the same from the ring to the connection witb 
the flukes. When the palm and arm of an anchor are embedded, 
the leverage is proportioned to the length of the shaft; con- 
sequently it has been the practice to increase the substance of the 
mewl ina given ratio from the stock part downwards, sothat when the 
strain takes place from breaking ground, the anchor shall be strongest 
where the shaft, which is the lever, joins the crown of the flukes. 
Why in the Admiralty pattern, in this common sense matter, the old 
system should be departed from is not explained ; but if it was in- 
tended to prove the perfection of the new plan by experiments on 
board the Achilles, it must be confessed that the equalised shaft has 
not turned out a success. ‘The intention has probably been to com- 





| forms usually adopted, or arranged and constructed in any other 


suitable manner. It is also proposed, in locomotive eugines, to 
place the driving axloof the engine under the fire-box. In forming 
the frames of locomotive engines, tenders, railways, carriages, 
or wagons according to this invention, it is proposed to construct 
them each of two or more bars or plates of metal, placed a little 
distance apart, and secured in that position by the “born plates” 
and the other attachments. It is further proposed so to construct 
locomotive engines and tenders, and to combine the same together 
in such a manner that the engine shall carry the fuel, and the 
tender the water, or vice versa, or either of them shall carry only a 
rtion of the water or fuel, or both, and the other the remainder. 

n using 


engines” it is proposed to unite or combine together two such 


or working locomotive engines of the kind kuown as “tank | 


engines, so that both shall be under the control of oue driver, and 
shall, in fact, be worked as one engine. - . 

Fig. 1 in the accompanying engraving is a sectional elevation, and 
Fig. 2 a half plan, of a four-wheeled locomotive engine, constructed 
according to the first part of this invention. : 

The driving axle a is placed beneath the fire-box, witha shield, 
to protect it from the heat of the fire; the eccentrics which give 
motion to the valves are, in this instance, placed upon the leading 
or front axle b (which is coupled with the driving axle), and the 
valve is, in this case, a modification of the kind known as Allan’s 
patent straight link ; but any other suitable valvular arrangement 
may be adopted in its place. These figures also show the improve- 
ments in the frames of locomotive engines and railway vehicles. 
Here the frames are represented as consisting of two bars ¢, ¢, 
of iron, placed some distance apart, and held in position by 
means of angle irons d, d, at each end, «nd by the horn and 
motion plates e,e. A similar framing may also be adopted in the 
tender. 
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seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
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*,.° Covers for binding the Volumes can be had from the Publisher, 
price 2s. 6d. each. 





Titvs.— The patents to which you refer are still good. 

A SUBSCRIBER.— Make your pulleys as large as possible, 

T. Avams — You have advanced nothing to induce us to alter our views. 

W. G.— We cannot pronownce an opinion until we know what your plan is. 

T. P.— Stevenson s is the best work on Ughthouses with which we are acquainted. 

AN INQUIRER (Manchester).— Apply to the Board of Trade. The expense is 
about £5. 

C. C.—Send for the specification to B. Woodcroft, Esq., Southampton- 
buildings. 

T. W. BATEMAN.— Your invention would not work. The idea is as old as the 
wheel and axle. 

A. B. A.-- We do not know of any eheap book on pumping engines. Write 
to Lockwood and Co., Stationers’ Hall. 
G. Cowper, - Your letter has been mistaid. 

we know something of your scheme. 

INQUIRER.—Thrve to three and a-half miles in still water. The only recognised 
propellers ave the paddle aud screw, 

W. H. N.—We cannot avire you to patent a railway chair; such patents 
can be counted by the thousand. 

T. B.—Your plan is not strictly novel. Floatirg caissons have often been pro- 
poved and used nearly as you suggest. 

MaRine.— We know of no first-class work of the kind. “ Bourne on the Steam 
Engine,” is, perhaps the best you can use. 

LocoMoTIVR.— Locomotives evaporate from 100 to 1,100 or 1,200 gallons per 
hour, according to the work they perform. 

G. G.— Your idea is very old. Thin sheet copper discs have been used as 
safety appaiatus for stean boilers repeatedly. 

JAMES —Apply to the secretary, Katesgrove Ironworks, Reading. The engine 
can be seen at 40, Cranbourne-street, Leicester-square. 

C. R.—Yes. The centrifugal railway was exhibited years ago in Dublin 
within a lorge building, when hundreds “ ventured round in the car.” 

T. AusTIN.—A 4in. piston running off 15°ft. per minute will drive a 1Oin. 
saw with 25lb. steam. If the work is light a smaller piston may suffice. 

C. H. H.— We fear you will burn your tubes if you reduce the water level as 
you propose. The dome from which you draw the steam is in the worst possi- 
ble position, being directly over the furnace. 

J.C. M.—1. In the abstract, wool is the best non-conductor. A great deal de- 
pends on the wav in which any material of the kind is used, 2. We know of 
nothing better than the system you have already adopted. 

W. L. W.- Your plan, in its present form, is wmpracticable. The rotatory 
pump of which you speak would not produce a sufficient exhaust, and the 
entire orrangement would be far too complicated and expensive to suit 
railway men. 

Kappa. - The Stephenson Metal Tube Company, Birmingham, and Messrs. 
Muntz, at the same place. draw copper tubes. If you look at the operations 
you will see that it is physically impossible to make the tubes spiral by alter- 
ing the delivery opening. 

SeamLrss TuBES.—J« reply to a correspondent, “C. B.,"” whose letter ap- 
peared in our last impression, we have recei ed a letter from the secretary of 
the Tube Drawing Company. stating that their works are in progress. For 
Surther information we must refer “CE.” to our advertising columns. 

EnQuinkR (She ffierd).— The following rule for determining the dimensions of 
cast iron cranks will, perhaps, answer your purpose :— Thickness of metal 
round pin = diameter of pin. Dianeter o: shaft boss = that of shaft K 1°78. 

Length of boss = diameter of shaft. Thickness of web = length of boss XK *4. 

C. T. Ricuarpson.— We shatl be happy to hear from you when you have got 
your apparatus in complete working order, According to your own show- 
ing your last experiment was not carried out under the conditions you 
would have wished. A tonof petroleum cannot be equal to nvuch more than 
two tons of coal. 

J. R. (Aberdeen.)—Jt is probable that ** Hogg’s Guide to the Iron Trades,” 
(J. Ross, Newcastle-upon-Tyne), might suit your purpose. A similar work 
has also been published in Leeds. ‘* Beecroft's Manual of the Iron Trades” 
(Simpkin and Co.) is a very complete work. The engineering pocket-books, 
such as Adcock's, and ‘* Templeton s Workshop Companion,” also give tables 
of the kind. 

A Youne ENGINEER.—Mulliply the smaller diameter of your valve by *7854. 
The position of the fulcrum will depend on the mode in which the valve is 
fitted. The weight of the lever should always be determined, by actually 
testing it with a spring balance applied exactly over the valve centre, when 
it is in place. Your second question we hardly comprehend, Purchase and 
read ** Tenpleton's Workshop Companion.” 


We cannot give you advice until 


NORWAY RAILWAY. 
(To the Editor of The Engineer.) 

Str,—Please to correct the mistake in your last paper, where you state 
that a Mr. Pfil is the engineer who has built the railway in Norway, of 
3ft. Gin. gauge. The gentleman you allude to isa Mr. Carl Pihl, and not 
Mr. Pfil. 8. H. 

Middlesbro’, November Sth, 1864. 





PHENOMENON IN COPPER. 
(To the Editor of The Engineer.) 

Sir,—It is a curious fact that, if a certain weight of rough copper be 
made into forgings, the weizht of the forgings produced from the copper 
will be greater than the original weight of the rough copper, which, it 
would appear, thus increases by hammering. To a stranger this may 
appear ridiculous, but any practical person who has had anything to do 
with copper forging can verify the fact. Can you kindly give any expla- 
nation of this paradox ? W. A. 

28th October, 1864 

A WONDERFUL DISCOVERY !! 
(To the Editor of The Engineer.) 

Sir,—I have at length (after five years’ research) determined, within a 
limit, the size and weight of the ultimate atoms of some varieties of ele- 
mentary matter. I felt sure you would be glad to hear of this, so hasten 
to inform you of the fact. I hope shortly to give the results in fuli to the 
public, as I am now about a work on the subject. I find one cubic inch of 
iron contains 10,203,000,000 atoms, each 0 000455in. in diameter, and 
0°0000037in. asunder, weighing 0°000000178 grains each, with an attractive 
or cohesive force of 0°0005 1b. for a distance of 0°0000048lin. I feel confi- 
dent in these results as far as our present means of experiment extend. 

Craven-street, W.C., Oct. 3, 1864. FRANCIS CAMPIN, 








FRICTION OF ENGINES. 
(To the Editor of The Engineer.) 

Sir,—Will you, or some of your experienced contributors, have the 
kindness to give me the friction of the various descriptions of steam engines 
usually made? Say, the power necessary to drive a well-made beam, 
oscillating, trunk, direct-acting, horizontal and vertical engine, and also the 
friction of load. Also the variation of friction from different lengths of 
connecting rod, and the increase of friction—if any—from the use of slides 
instead of parailel motion. A. B. 

8rd October, 1804. 
| Engine sriction is a very variable quantity ; it is usually estimated as being 

equivalent lo @ resistance of 1°25 per square inch of piston in all but the 

smallest machines. Its amount increases with the load.—Eb, E.] 





HYDRAULIC TESTING MACHINES. 
(To the Editor of The Engineer.) 

Sin,—Observing Mr. Simon's letter in your last impression, permit me 
to sugyest that the question is not so much to determine the pressure of the 
water in the press (for that would only give the gross load on the plunger) 
but rather the exact useful effect exerted by the plunger. As you state, 
the question has been lately fully gone into in the pages you devote to your 
correspondents, as also iN a paper you inserted sume time last May. At the 
same time, it is possible that some form of the rather delicate instruments 
to which Mr. Simon alludes might be of use in registering hydraulic pres- 
sures, »s most metallic gauges are liable to take a permanent set under 
the prolonged action of prssures higher than two or three tons to the 


square inch. 
Adelphi, November 8th, 1864. F. A. Pager. 





SPHERICAL AIR VESSELS. 
(To the Editor of The Engineer.) 
Sir,—It appears that it is assumed that, in the event of an explosion 


occurring in one of the newly-invented multi-spherical boilers, but one 


| frame of the carriage or other fixture. The brake wheels are to be con- 





sphere would explode at once, and that this is relied on as an element of 
safety. I beg the attention of your readers to the fact that a locomotive 
for ordinary roads was constructed on a large scale, about 1850, at the late 
College for Civil Engineers at Putney. This locomotive was worked by com- 
pressed air, contained in a number of vessels of wrought iron, united by 
cast iron pipes. On the occasion of its first trial on the road, the pressure 
being 800 Ib. or 900 Ib. on the square inch, the whole of the air vessels 
burst nearly simultaneously, driving the fragments of the cast iron pipes 
through substantial brick walls, and propelling some of the air vessels to 
a height of 60ft. To sume of those interested in the new invention this 
muy prove, what your ovedient servant beys to subscribe himself, a 
CauTION. 
[The fact is that the tie-rod, connecting the spheres in the boiler referred to by 
our correspondent would stretch suficiently to suffer the joints to open long 
before a bursting pressure coud be reached. The circumstance stated by 
our cor espondent is singular, but there is hardly a point in common between 
the bowler and the air reservoir.—Ep, E.] 


RAILWAY BRAKES. 
(To the Editor of The Eagineer.) 

Sir,—As a constant reader of your valuable paper I have read with much 
pleasure the articles on railway brakes, and the means of applying brakes 
to the carriage ; could you afford space for a description of a brake which I 
have patented 1 should esteem it a great favour. 

My invention consists of improved methods for arrangements of brakes 
applicable to the engines or carriages of railway trains. Instead of apply- 
ivg brakes to the wheels of the engine and carriage, | propose to substitute 
a separate avd independent axle, upon which I place a brake or friction 
wheels, the axle being situated midway between the carriage axles. This 
axle is held in bearings attached to the carriage, and is to be raised or 
lowered in the slotted bearing by means of a central vertical shaft, passing 
into the interior of the carriage: its upper part being furnished with a 
screw thread working in a female screw box, held by a bracket from the 


structed with a double flange slightly bevelled outwards,in order that 
when the brakes are lowered they may bite both sides of the rails, and thus 
a sufficient amount of friction to retard the motion of the carriages. A 
spring may be piaced in the slotted bearings, in order to assist in raising 
the brake wheels by the screw, and to enable the wheels to rise when pass- 
ing over points; vhis kind of brake answers the purpose of a carriage 
brake, and also a brake to the metals at the same time. 

3, Plain, Wandsworth, Surrey. 

MEETINGS NEXT WEEK. 

INSTITUTION OF CivIL ENGINRERS.—Tuesday, November 15th, at 8 p.m., 
“Ou the Decay of Materials in Tropical Climates, and the Methods for 
Arresting and Preventing it,” by Mr. G. O. Mann. itl 

Society oF AkTs.— Wednesday, November lth, Opening Address of the 
Session by Mr. Wm. Hawes, F.G.S., chairman of the council. 
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| trics, supersede the old clumsy, treadle-driven “ Oliver ” 


| sure for impact in working iron. 


| Brown, in 1847, and improved by the same ingenious man 
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FORGING MACHINES. 

Every day tends more and more to show forth the 
immense value to workers in iron of old Cort’s invention, 
patented in 1783, of welding by rolling. The manufacture 
of wrought iron, from the smallest rivet rod to the heaviest 
wrought iron crank shaft, is but a series of weldings. 
Now in the adaptation of a pair of rolls to the compression 





and shaping of wrought iron in an incandescent state is, 
in truth, embodied the fruitful idea of working iron by 
pressure instead of by impact, of superseding Tubal Cain’s 
hammer by more manageable, and yet more powerful 
means. For what is a pair of rolls but a pair of endless | 
wedges, revolving without intermission, and gradually } 
forcing, by means of their frictional grip, the substance 
they thus compress towards the “thin ends” of this pair | 
of revolving wedges? It is this peculiar action in a wheel | 
revolving against another wheel, or against a fixed surface, , 
which so often leads to accidents; and this gripping and ! 
crushing tendency is not likely to be forgotten by any one } 
who has had his hand drawn in by a revolving grind. | 
stone. The broad idea of yp | compression instead of 
impact for working iron, so long latent in any pair 
of common rolls for working in iron, is at last being 
revived in an improved shape in these latter days, and is 
probably destined to almost entirely supersede the hammer. 
A look at the peculiarly plastic, wax-like, consistency of 
iron when at a welding, or even only a cherry-red heat, 
ought to generally lead to the adoption of measures for shap- 
ing the substance more in accordance with its pasty consist- 
ency when softened by heat. No one would think of shaping 
wax or dough by means of a hammer ; and high temperature 
has an effect on the consistency of iron analogous to that of 
water on paste. Small iron articles appear to have been 
shaped by compression a good many years ago, and in 
several countries, but a remarkable and highly important 
substitution of compression for impact in working iron is to 
be seen in the rivetting machine. It may be looked upon 
as a radical departure from old means of shaping wrought 
iron. Introduced as long ago as 1838 by Mr. Fairbairn, 
it has been only slowly that those most intrested in the 
substitution have allowed this revolutionary machine to 
partially displace the noisy rivetting hammer. In its 
first form—still, we believe, in action at Mr. Fair- 
bairn’s works in Manchester—the rivetting dic, attached 
to a toggle joint, is thrust forward by means of a cam 
ona shaft. ‘Then came Garforth’s rivetting machine, with 
a die impelled directly by a steam piston ; and a more 
elegant and handy form, in which a necessarily smaller 
steam cylinder exerts its action through a lever, is due to 
a Glasgow firm. Ryder’s small forging machine, again, 
in which a number of small stampers, worked by ecccn- 


for forging bolts and nuts, is another substitution of pres- 
The American shingling 
machine, and the squeezer machine, invented by Jcremiah 
in 1856, generally, and called by his name, are other appli- 


cations of pressing and squeezing instead of hammering 
incandescent iron, and, in these last cases, at an early stage 





of its manufacture. ; 
With the exception of a few in advance of the ordinary 


run of men, people seem to have thought that there was 
something inalienable between forging and shaping iron 
and the impact of the hammer. But the great demand of 
late years for heavy uses of wrought iron has greatly 
dispelled this illusion. It was time that this should 
take place, for with the call for heavier and yet 
heavier uses, the biggest hammers were turning out work, 
smooth indeed, and finished in appearance, but which, at 
many portions of the mass, had a consistency little superior 
tocast iron. The ninety or one hundred tons to the square 
inch which could be borne by the smallest and best wire, 
the twenty-four tons or so to the square inch of good rolled 
bars of small diameters often dwindle down (as was shown 
by Mr. Mallet in an admirable paper addressed to the Insti- 
tution of Civil Engineers), to as low as some six tons ten- 
sional strength to the square inch, and with a propor- 
tionately small range of extension, Even the introducer 
of the steam hammer failed in a memorable forging 
intended for a heavy wrought iron gun; and although Mr. 
Nasmyth stated at the time that his failure was due to the 
fact of the gun being worked under the hammer by manual 
labour instead of by self-acting hydraulic machinery, 
there can be no doubt that the inherent difficulties of 
forging very long and heavy masses under the hammer are 
too great to be ever entirely and generally overcome. Such 
big hammersas that of Krupp, weighing forty tons, and with 
a fall of 10ft. are, as it were, instinctive acknowledgments of 
the necessity of superseding impact by pressure. ‘They 
assume a place between the hammer and the machines of 
the future, which will shape iron by means of pressure 
alone. ‘The action of the hammer is necessarily unequal, 
and it can only take in one portion of the mass. This weak- 
ness is greatly intensified with heavy forgings, and it is im- 
possible to avoid working at one portion while the other is 
nearly cold. With very heavy and complicated forgings, 
involving work extending over several weeks, the effects of 
the vibration of the hammerare very severely felt, and the jar 
must at last affect the consistency of the mass, At the same 
time there can be no doubt that, at an earlier stage of the 
manufacture and shaping of wrought iron, this very vibra- 
tion and concussion is an advantage. ‘The jar, the sudden 
shake, drives out the liquid cinder, the silicate of iron, the 
oxide formed on the surface, from between the open inter- 
stices, preparing and cleaning the surfaces for the formation 
of continuity. This action is little, if at all, felt when a 
bloom or a pile is passing through the rolls. On the other 
hand, the action of the rolls—equable, and not local and 
intermittent, like that of the hammer—approaches in its 
resuits that of a hydraulic press. But the range of action 
of a pair of rolls is necessarily limited. Working by means 
of the grip on the surface of the incandescent iron, there is 
a limit to their power of drawing the pasty matter within 
their embrace; time and heat are lost in a succession of 
passes, until at last the iron would be too cold to be other- 
wise than injured. Yet the rolling mill is now almost 
universally used for manufacturing armour plates, and this 
is the best proof of the value of pressure in working iron. 
The plan of welding two thick rolled plates under the 
hammer, and that of successively welding up by impact a 
number of wedge-shaped pieces, appear to be given up, 
Armour plates have been subjected to severe and syste- 
matic tests in this country, with a resulting improvement 
in the manufacture, and an elimination of inferior methods, 
But the rolls cannot force out the scale between the plates, 
and it is stated that on this account the penetration of a 
shot sometimes drives out irregular fragments at the back. 


! Now when a certain thickness is exceeded, say, of Gin., it 


is improbable that the compression of the rolls is fully felt 
at the inside. We should like to see the results of testing 
a bar cut out of the inside of a slab of this kind, and tried 
in an accurate machine. Our beau ideal of the manufacture 
of these massive slabs would consist in subjecting, by some 
means, the pile to a succession of sharp blows before its 
passage through the rolls, in order to drive out the scale, 
Of equal efficacy would probably be the rapid descent of 
the ram of a hydraulic press, driving out the liquid cinder 
with irresistible force. 

It is just in the direction of the use of the hydraulic press 
that the progress in forging is tending. This is all the 
more the case, as the first patent taken out for the use of 
the hydraulic press for this purpose has been allowed to 
lapse. Mr. H. Dubs, now the manager at Messrs. Neilson’s, 
of Glasgow, took out, in 1853, the first patent for the use 
of the hydraulic press in forging. He specially specifies 
the forging of crank axles and railway wheels, em- 
ploying for the purpose a hydraulic press, with an 
upper framing to receive a top die, and bed below for the 
bottom die, the metal being compressed between the two. 
This is the leading idea of all the forging machines which 
have been brought out within late years, though Mr. Dubs 
himself does not appear to put his plan into practical 
operation. This was first done by Mr. John Haswell, of 
Vienna, for many years the chief manager of the largest 
locomotive works in Austria. We believe that he took 
it up merely to encounter the difficulty he found there 
in getting sound forgings for locomotive wheels, just as 
Mr, Fairbairn is stated to have introduced his rivetting 
machine to meet a strike of his boiler makers. We fully 
described this machine in our volume xii., p. 94, and may 
briefly allude to it as consisting of a large hydraulic 
press, with a ram working down vertically, being 
driven by a horizontal steam engine acting upon 
two force pumps. ‘The arrangement is very efficient, 
and Mr. Haswell has done some very good work 
with it; but its great expense has led to attempts at 
simplifying and cheapening upon Mr. Haswell’s plan. 
Such is Messrs. Shanks and Kohn’s press, patented in 
October, 1862; and Mr. £. B. Wilson’s forging press, 
rather later in the same year. We have described and 
i'lustrated both in our volumes xv., p. 327, and xvi., p. 66, 
respectively. [twill beremembered that Messrs, Shanks piace 
the main cylinder of the press in direct communication 
with the boiler, and the ram is thus directly moved ; by the 
steam, until a greater force be wanted. Steam is then 
admitted under a large piston, working a ram acting upon 
the ram of the press. Mr. Wilson uses a vibrating ——— 
iron beam, worked by a hydraulic press; and probably 
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his plan has at least the advantage-of diminished first cost 
over either Haswell’s or Shanks’ plan. 

,, Some. time ago Mr. Henry; Bessemer also patented a 
highly ingenious form of hydraulic press for forging 
metals. An ordinary ram of @ hydraulic press is in com- 
munication througha pipe with the usual force pump plunger, 
driven with a crank on a- shaft provided with a heavy fly- 
wheel. The barrel, in which is working the plunger, is 
unprovided with valves, and is continued as a simple pipe 
till it communicates with the cylinder of the press. The 
water betweem the plunger of this kind of pipe and the 
ram thus acts as a communicator of motion between the 
two, and they rise and fall through distances varying re- 
spectively as the areas of the plungers. It will be seen 
that the heavy fly-wheel does the principal work in com- 
pressing ; for as soon as the rams—the propelling plunger 
and the driven plunger—meet with resistance, the inertia of 
the heavy fly-wheel at once comes into play. We 
do not know whether this invention has been found 
successful in practice; and a yet more recent patent 
of Mr. Bessemer embodies the plan of supporting 
the bearings of the bottom roll of mills for rolling 
armour plates on a hydraulic ram. This ram is in com- 
munication with water pressure, which can be let on or off, 
as required, by means of a vale: In case the armour 
plate being rolled should stick—BSoften takes place—the 
water below the ram is let out, with the result of relieving 
the plate from pressure. 

It is scarcely possible to over-estimate the importance of 
the application of the hydraulic press for forging purposes, 
and it may be yanked almost as high in the scale of prac- 
tical improvements in working iron as the introduction of 
the rolling m‘Ll, and at least as high as the introduction of 
the steam hammer, It would seem to fit in with the recent 
inveytions giving us a command over the production of 
steq)gin large maases, affording, as it does, means of work- 
ing a substance of mych more delicate manipulation than 
even wrought.iron. Nor does the use of the hydraulic press 
seem to be confined to working of iron and steel.in an incan- 
descent state, as is evidenced in the remarkable production 
of steel tubes drawn cold by hydraulic pressure. 


LOCOMOTIVE ADHESION. 

THE relations existing between the driving wheels of a 
locomotive engine and the supporting rail, are so intimately 
connected with the practical exercise of its functions, that 
it is impossible to eliminate them from calculations intended 
to determine the tractive force which the machine is capable 
of exerting. The production of power is one thing, its 
application to any useful purpose quite another. If the 
phenomena usually classed under the head of friction had 
no existence, the locomotive under its present form would 
never have been called into being; and, however easily the 
task of hauling considerable loads at moderate speeds might 
have been achieved by the aid of certain expedients, such 
as rack rails and:pitch chains, now ‘justly regarded as 
strictly exceptional, it is more than probable that anything 
like excessive velocities would remain unknown. ‘The 
locomotive and ‘the supporting permanent way must be 
regarded in the light of a concrete whole. They indi- 
vidually form parts of a single system of mechanism, and 
they can no more be separated from each other and treated 
distinctly, than can the V guides of a planing machine and 
the table which they support.: In the tool it is necessary 
that friction should be reduced to a minimum. So far 
from serving any good purpose, its presence is positively 
injurious to a degree. .As.a consequence, the utmost refine- 
ment is to’ be found in the means adopted for securing 
suitable lubrication, and reducing the faces in contact to 
the maximum degree of smoothness and equality of surface. 
In the case of the locomotive, on the contrary, we find that 
a rough rail and a rough wheel, twe clean metallic sur- 
faces in absolute contact, and a total absence of any lubri- 
cating agent whatever, are simply indispensable to the full 
useful development of the power of the machine. Prac- 
tically, the tractive force which a locomotive is capable of 
exerting does not depend alone on the area of the pistons, 
the length of stroke, the diameter of the driving wheels, 
or the pressure of the steam at any given moment, but on 
all these and the adhesion existing between the wheel and 
the rail. During the earlier phases of the development of 
the railway system, a belief existed ‘that any ordinary 
measure of adhesion must prove insufficient to secure the 
desired end. We have no right to assume that this idea 
rested merely upon fanciful deductions. The. first loco- 
motive (‘Irevithick’s) ever used on a rail, or rather 
tram-road, had smooth wheels, and we have no doubt 
that in certain states of the weather considerable diffi- 
culty was experienced in hauling loads from the slip- 
ping of the wheels, These, as a matter of, course, 
were magnified, and their importance over estimated ; 
and in some sense as a result, Blenkinsop introduced 
the rack rail, which was actually worked with very fair 
success. At this moment the want of sufficient adhesion is 
the curse of our locomotive practice, and it is easy enough 
to understand that it must have operated far more inju- 
riously in ‘Trevithick and Blenkinsop’s day, when three 
tons were regarded as an excessive load for a single wheel, 
than it can now, when we do not hesitate in resorting to 
loads of six and seven tons. In 1813 Hedley returned to 
the smooth wheel, and from that day to this we find that 
the engineer has been hampered with difficulties which 
have led to the gradual adoption of heavier and heavier 
engines, until we, having reached a limit beyond which the 
state and construction of even the best permanent way in 
existence, will not suffer us to proceed, are fairly driven 
to seek in some other expedient that adhesion which 
cannot now be sufliciently secured, even by systems of con- 
struction which play havoe with permanent way, and lead 
to heavy expenses, incurred by the excessive wear and tear 
of both road and engines. 

With the rapid increase in the quantity of work to be 
done which has marked the more recent progress of the 
railway system, greater and still greater demands have 
been made by tratlic superintendents on the powers of the 
locomotive. Thus it follows that, in this country at least, 
the hours of the light locomotive are fairly numbered. The 





fact is to'be regretted, as the transmission of unpaying 
loads must ‘always operate injuriously on dividends. So 
long, however, as weight is necessary to the development 
of power, so long is its use strictly legitimate. We cannot 
take exception to large boilers, or cylinders of great dia- 
meter ; nor yet to the massive wheels, springs, and framing 
which are their indispensable adjuncts. ‘The moment, how- 
ever, that we find weight resorted to, simply because it is 
weight; and employed solely in order that power already 
produced may be applied, it becomes advisable to question 
the policy which resorts to such an objectionable means of 
attaining our end. Few engineers of experience will be 
prepared to dispute the proposition that nearly all our first- 
class locomotives, goods and express, are heavier than they 
require to be as far as the production of steam 
and the primary development of power are con- 
cerned, the additional weight being introduced simply 
to secure adhesion. It is not to be understood that 
dead weight is actually applied by the ton for this 
purpose and no other; but it is certain that, in the 
absence of any stimulus to act differently, the dimensions of 
individual members of the machine, and, consequently, their 
weight, are suffered by the builder to assume proportions in 
no way required to secure strength. The simple fact is, that 

while a heavy locomotive performs all itsduties with more cer- | 
tainty and more ease than another which is lighter—though 
not of necessity less powerful as far as the mere production 
of steam, and piston area are implicated—it appears to be 
very undesirable to attempt any reduction of weight; and 
thus it follows that, although it is well known that a series 
of evils are induced by the use of heavy engines, these 
must practically be disregarded, in order that adhesion 
enough may,always be present to enable full loads to be 
successfully dealt with under every condition of the wea- 
ther and the track. When permanent way is properly 
constructed, and well kept, the injurious effects of heavy 
loads do ‘not increase in quite as rapid a ratio as the 
loads, up to a certain limit. Beyond this, however, the 
destructive influence is severely felt. On the best track found 
in this country, thirty tons can be carriéd on six wheels with- 
outexcessive wear andtear. First-class permanent way, how- 
ever, is only to be found under circumstances which render 
it advisable that the engines should be worked to the full 
extent of their powers, and even in the best thirty-tons goods 
engines yet turned out, itis questionable ifa margin of weight, 
otherwise unnecessary, is not usually allowed to secure 
adhesion. In point of fact all experience, past and present, 
proves that the heaviest engines which the best permanent 
way in existence can carry, are capable of developing more 
power than can be conveniently applied to the purposes of 
propulsion. The boilers of such engines can generate 
more steam than the cylinders can work up even now, and 
if the engineer were left untrammelled, and were suffered 
to reduce weight in every legitimate way without regard 
to adhesion, it is probable that generators could be produced 
capable of making from one-sixth to one-fourth more steam 
than the very best boilers in use at this moment, the 
weights being still kept down to the present limit.. Thus 
we find that the goods engines of the Great Northern 
Railway, although six-coupled, and, in many instances, 
weighing over thirty tons, are, as a class, able to make so 
much more steam than they have adhesion enough to 
utilise, that Mr. Sturrock, the locomotive superintendent, 
has resorted to the use of what he terms “ auxiliary steam 
tenders.” A pair of cylinders placed beneath the foot-plate, 
rendering available all the adhesion due to the eighteen or 
twenty tons which a tender weighs when loaded. But the 





Great Northern engines are in nowise exceptional examples 
of the fact that the adhesion of a locomotive measures its 
tractive power better,jand more accurately, than any other 
element. 

The co-efficient of locomotive adhesion is a variable | 
quantity, depending for its amount on many practical con- 
ditions. The ordinary, known, laws of friction afford little 
assistance in calculations intended to determine its value. | 
Strictly speaking, so long as a driving wheel rolls over a 
rail without slipping, the adhesion is due to what has been | 








termed statical friction, or the friction of repose. The | 
weights placed on such wheels are sufficient, it: must be re- | 
membered, to ensure the destruction of the surfaces in | 
immediate contact whenever slip takes place. In other | 
words, the wheel and the rail will mutually cut each | 
other. Unfortunately, very few experiments have ever | 
been undertaken to determine the co-efficient of friction | 
due to such conditions. The friction of motion is known to | 
be less than that of repose, probably in some such ratio as | 
‘7 to 1, but this only holds good while no cutting takes | 
place; and the results of ordinary practice go to prove 
that the statical friction, if we may use the term, of a| 
rolling wheel, is very far in excess of the friction of the | 
same wheel when slipping. The value of this statical | 
friction or adhesion has been variously ‘estimated by | 
different authorities: ‘Apparently it amounts to between 
‘1 and 35 of ‘the insistant load, according to the 
state of the weather and the condition of the road. 
The tractive power of every engine may also be repre- 
sented in terms ofa co-efficient of the weight; and 
we find that, in practice, this co-eflicient usuaHy varies 
between ‘375 and +166, or thereabouts. As examples of 
two different’ classes, we may cite Neilson’s express loco- 
motive, and Sharp, Stewart, and Co.’s goods’ engine, 
exhibited in 1862. ‘The first had 171-in. cylinders, the 
driving wheels being Sft. 2in. in diameter. The second had 
1j-in. cylinders, and’ six wheels, all coupled, 5ft. in dia- 
meter. ‘The stroke of piston was the same in both engines 
—24in. The load on the drivers of the express engine 
amounted to 14 tons 11 ewt.; on those of the goods’ engine 
to the entire weight of the machine—32 tons. The in- 
tended working pressures were identical in each case— 
120 lb. per square inch. In determining an initial effort, 
we may legitimately reckon upon a pressure within the 
cylinders of those engines of 100 1b. per square inch, 
Ry » , 
and using the formula T = _* x A where P repre- 
sents the effective pressure, A the area of one piston, 





S the length of stroke in feet, C circumference of 


mately that Neilson’s — was capable of exerting 
” 


a tractive force of 7,310 or three-eighths nearly of 
the entire load on the drivers, while Sharp's engine gave a 
tractive force of 11,567 lb., or a little more than one sixth of 
the entire weight of the machine. Under the best possible 
conditions of rail it is more than probable, therefore, that 
the express engine could at any time slip its wheels when a 
pressure of 100 lb. per inch could be commanded within the 
cylinders. And even the goods engine would not have much 
to boast of in wet or “ greasy” weather, when the co-effi- 
cient of adhesion frequently fallseven below *1. It is suffi- 
ciently obvious that in neither of these engines could any 
practical increase of tractive power follow on the introduc- 
tion of larger cylinders, lower wheels, or higher pressures, 
But it is by no meansso certain that, in the goods engine at 
least, the existing cylinders were large enough to use at slow 
speeds all the steam the boiler could make with economy. 
In whatever light we consider the question, it is evident 
that any expedient capable of increasing the co-efficient of 
adhesion must be regarded as an important improvement in 
locomotive practice, always provided that such expedient 
admits of being employed under varying conditions with ease 
and certainty. It is almost needless to say that many 
devices have been suggested and tried from Blenkinsop’s 
day to the present time. None of these have as yet come 
into actual operation. Perhaps the most elegant expedient 
ever proposed was that of magnetising the rims of the 
driving wheels. We confess, however, that we cannot 
perceive how any remarkable advantage could possibly 
follow its adoption. The friction between a keeper and 
the magnetised surfaces on which it rests, is apparently 
regulated by precisely the same laws as those which obtain 
between any other similar surfaces pressed into contact by a 
force equal in amount. Thus the only effect consequent on 
the magnetisation of the tyre would be strictly equivalent to 
an increase of load on the wheel; and at most this 
increase could not be very considerable. ‘The complication 
and expense of the magnetising apparatus have been 
hitherto quite sufficient to preclude the adoption of the 
system. On very steep inclines a central rail, gripped by 
horizontal wheels, as proposed by Sellers, in America, in 
1847, and by Fell in this country, may possibly be 
employed with advantage ; but it is obvious that the 
system is. quite inapplicable to the ordinary condi- 
tions under which railway traffic is conducted. Under 
these circumstances, whilst waiting for a better mode, 
notwithstanding its disadvantages, we are not disposed 
absolutely to reject the proper use of sand as.a means 
of increasing adhesion at the disposal of the engineer. . Its 
actual value has never been tested by exact experiment, but 
the practical teaching of ordinary work certainly shows that 
a small quantity of clean sharp sand interposed between 
the wheel and tie rail will suffice to double the co-efficient 
of adhesion. Even in foggy weather and with high pres- 
sures it is by no means easy to make a single pair of drivers 
slip on a well-sanded rail—with four or six drivers it is all 
but impossible, though there must be a considerable quantity 
of grinding movement, and consequent loss of power. Bat 
sand is generally used in this country after such an imper- 
fect fashion that at least one-half the advantages which 
might be obtained are left unrealised, and its disadvantages 
are increased. ‘There is much force in the argument that 
sand increases train resistance, but as, in point of fact, 
during the winter season, at least, engines cannot per- 
form satisfactorily without sand, if we go so far as to 
use it, it is just as well that we should go a little 
farther, and fit our engines with suitable boxes, so con- 
structed and placed that the sand shall be always dry, and 


|that it can always be delivered in a thin and equable 


stream for an hour at a time if necessary, just in the right 
place on the rail. The expense of such an-apparatus as we 
speak of is nominal, and the advantages to be derived 
from its use are many and obvious. 








Coat in Inp1a, — Coal has been discovered at Dandote and 
Makrach, in the Bombay Presidency; and it bas been tried with 
great success on the Punjaub Railway. Mr. R. Bocquet, locomotive 


| superintendent on this railway, and son of Mr. Bocquet of the 


Liverpool Branch of the Bank of England, has reported at length 
upon the trials, and his reports are published in the Lahore Chronicle. 
The results of the experiments were most satisfactory. The com- 
bustion was almost pei fect and very little clinker was made. 

Tue ABERDARE VaLiey.—The collieries of this valley continue to 
work with regularity, and the demand for coal continues tolerably 
brisk. Cottages, notwithstanding that there is a good deal of 
building going on, are exceedingly scarce. Some of the coal pro- 
prietors of the valley, especially if their works are extending, have 
found it necessary to have cottages erected on their own ground. 
The Gadlys Company are encouraging building in this way,,and 
the Aberdare Coal Company are having a large numberof cottages 
erected in connection with their works. All the chief works in this 
neighbourhood ate: making their wonted progress, and at ‘the 
Hirwain Ironworks Mr. Hinde has had several puddling furnaces 
in operation for some time past.—Cardiff Times. 

Bsigian Raws.—(From our Correspondent.)—During the first 
pine months of the current year the exports of rails ffom Belgium 
compare as follows with those effected in the comresponding period of 
1863 :— : 

” 1864. 1863. 





Tons. 

Sweden .. te eo eo 200 ee ee ee 
Low Countries .. ee eo. «14,347 oe ~ » 
England .. wo ee ae 1,333 os oe eo 
France : .. we as 1,554 pe oe ee 
Spain oe oe oe ee 27,323 oe oe ee 
Italy oe oo ee ee 2,916 oe os 
Roman States» .. or) w 610 ee ee 
Elsewhere ee 10,666 oe oe ee 


The total exports of rails from Belgium for the first nine months 
of this year were thus 58,884 tons, against 34,219 tons in the corre- 
sponding period of 1863. 

Tue Toxpaneuit, Minerat.—Anotber action has been raised, and 
it is to come before the Court of Session at its first sitting, in which 
the oft-disputed question of the real nature of tue Torbanehill 
mineral will be brought up for discussion. The summons is at the 
instance of William Gillespie, Esq., of Torbanebill, against Mr. 
James Young and others, and concludes for damages to the amount 
of £23,814 lls. 8d., being the estimated loss the pursuer has sus- 
tained by the defenders’ misrepresentations of the extent of his 
patent rights for the manufacture of paraffin from “ bituminous 
coals.” ‘The condescendence specifies numerous instances in which 
manovfacturers have been deterred from purchasing the Torbanebill 
mineral from the pursuer, or have paid a smaller price for it, on 
account of the defenders exacting a lordship of 3d. a gallon on the 
paraffin obtained from the mineral, under threat of legal proceedings 


driving wheels, and T tractive force; we find, approxi- | against any who should thus infringe their patent. 


_ 


CRSA hee s 





Nov. 11, 1864. 





THE ENGINEER. 


A 








INSTITUTION OF MECHANICAL ENGINEERS. 

Tue general meeting of the members was held on Thursday, the 
3rd inst., in the lecture theatre of the Midland Institute, Birming- 
ham, Edward A. Cowper, Esq., Vice-president, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, a large number of new members were elected ; 
and the officers of the Institution were nominated by the meeting 
for the next annual election. 

The first paper read was a “Description of a Coal-cutting 
Machine,” by Mr. Thomas Levick, of Blaina Ironworks. A short 
account was given of the principal attempts previously made to 
work coal by machinery, which may be divided into reciprocating 
picks, sliding or planing picks, and rotary saws or cutters; but 
none of these have continued in practical use, the machines occu- 
pying too much space, or being too complicated for application in a 
coal mine. The first practically successful machine for cutting 
coal was that introduced, two or three years ago, at the West 
Ardsley Colliery, near Leeds, having a pick working on a vertical 
axis, and driven by a cylinder and piston, worked by com- 
pressed air; the strokes of the pick are thus made in a hori- 
zontal plane, and the machine performs the operation of “holing” 
or undercutting the seam of coal, which is ordiuarily effected by 
manual labour. In the machine forming the subject of the paper, 
the invention of Mr. J. G. Jones, of Blaina, the axis of the pick is 
carried in a revolving headstock, whereby the pick can be worked 
in any plane, either vertical, horizontal, or at any inclination ; thus 
enabling the pick to cut the coal vertically in driving headings, and 
horizontally in holing, or in any inclined direction for working the 
dip or the rise when the seam of coal does not lie horizontally. The 
air cylinder for working the pick is plced horizontal, and the piston 
rod is attached to an arm on the axis carrying the pick; when the 
axis is rotated by means of the revolving headstock, the piston 
also turns in the cylinder with it, thus working the pick alike in 
every position to which the axis may be set. The slide valve for 
admitting the compressed air into the cylinder is moved in one direc- 
tion by a tappet struck by the piston; and in the other direction 
by a spring having a catch, which is liberated for each stroke of the 
pick by a treadle under the foot of the boy working the machine, 
who kneels on a small platform at the tail of the machine. The 
whole of the machine is mounted upon wheels running on the rails 
laid in the mine, and is advanced as the cutting progresses by a 
handwheel gearing into the carrying wheels ; and by a second hand- 
wheel the axis of the pick is turned into the required position for 
working. The compressed air for working the machine is supplied 
from above ground by a steam engine at the top of the pit, having 
the steam cylinder and the air-compressing cylinder placed end to 
end on the same piston rod, without crank or fly wheel, the valve 
of the steam cylinder being worked by tappets. The air compress- 
ing cylinder, is immersed in water, to carry cff the heat developed 
in compressing the air. The exhaust air escaping from the coal 
cutting machine after each stroke of the pick, being fresh from the 
surface and cooled by the expansion, aids in the ventilation of the 
pit, by supplying a quantity of pure and cold air at the place of 
working. 

One of these machines is working at the High Royd Colliery, 
near Barnsley, and another has been put to work at the Oaks 

Jolliery, in the same neighbourhood. The former, working under 
disadvantageous circumstances and in the hardest coal in the dis- 
trict, holes from 90 to 100 yards per day of ten hours, to a depth 
of from 8ft. to 34ft., including stoppages ; “it thus accomplishes fully 
twenty times the work that a collier can do by hand in the same 
time. The machine at the Oaks Colliery holes at the rate of 
fourteen to fifteen yards. per hour, toa depth of 3}ft.. The pressure 
of the air in both. machines is about 35 1b. per square inch. The 
width. of the groove cut out by the pick is only about 2in., and 
this is all the coal that is wasted in slack by the machine; whereasa 
collier requires to make a hole 10in. wide or more at the face, the 
while of whichis converted into slack. Theadvantages of cutting coal 
by the machine are, therefore, that a large percentage of small coal 
is saved in the process of cutting, with a corresponding increase 
in the proportion of large coal that is got, and the cost of getting 
is diminished ; also, the ventilation is improved and the temperature 
reduced at the working places, and on this account headings may be 
driven and ventilated with facility by the machine, enabling 
collieries to be opened and won to their outside boundaries in a 
much shorter time. Moreover the colliers are saved by the 
machine from the most perilous portion of their occupation, that of 
holing or under-cutting the seam of coal, in which they are 
exposed to the risk of the large lump of coal breaking down without 
warning. ‘The application of machinery to cutting coal gives 
another advantage of special-importance, enabling the working to 
be carried into the deeper seams of coal, which lie at so high a 
temperature as to present serious difficulty in the way of performing 
the severe labour of cutting the coal by hand work. A working 
model of the machine was exhibited, showing the action of the pick 
in every plane in which it might be desired to cut. 

The next paper was “ On Puddling Iron by Machinery,” by Mr. 
Henry Bennett, of Wombridge Ironworks, Shropshire. ~ The 
importance of the application of machinery to diminish the severe 
dJabeur of :puddling iron, by performing the merely mechanical process 
of stirring the iron, has led to many attempts in that direction ; and 
amongst others it has been a'tempted to make a rotary furnace for 
performing the entire operation by machinery. But not till lately 
has any real success been attained, on account of the practical 
difficulties that are met with in applying machinery for the purpose, 
arising from the great heat to which any machinery in the furnace 
would,be exposed, and from the necessity for not interfering with the 
draught of the furnace; while making the whole machinery simple 
and strong enough to stand the rough usage of the men employed. 
The design of the writer in applying machinery to the process of 
puddling iron has been, therefore, to adhere as closely as possible 
to the ordinary course of hand puddling, and to employ the ma- 
chinery simply to aid the puddler by relieving him of the most 
laborious part of the work, namely the stirriag or working of the 
metal in the puddling furnace. At the same time, the objects aimed 
at have been, by a more rapid and uninterrupted process of stirring 
the metal, to shorten the time of the puddling, thereby economising 
fuel ; to improve the quality of the iron, by rendering the process 
more uniform and perfect than with hand labour; and to increase 
the work of the furnace, by working larger charges than could be 
both puddled and balled up at one heat by hand labour alone. 

With the machine now described the ordinary puddling tool or 
‘trabble” is worked backwards and forwards in the puddling fur- 
nace by a vertical arm outside the furnace, to which it is connected 
by a notch in the handle of the rabble, dropped loosely on a pin at 
the bottom of the arm. The arm is cottered at top into a horizontal 
slide bar, working backwards and forwards in a guide frame over- 
head; this is driven by a connecting rod from a long iron bar, 
which extends longitudinally over a whole row of puddling 
furnaces, and has a longitudinal reciprocating motion given to it 
by a crank driven by the engine. The guide frame is centred on 
a vertical pin immediately over the door of the puddling furnace, 
aud is moved trausversely from side to side with a slow traverse 
by a crank and worm wheel, driven by a worm on a longitudinal 
shaft, extending over the series of puddling furnaces, alongside 
the reciprocating bar. By this means the rabble, instead of 
moving backwards and forwards always in the same line, is 
worked successively over every part of the puddling fur- 
nace, in lines radiating from the working hole in the door of 
the furnace, corresponding exactly to the action in hand puddling. 
Ina double furnace, with a door on each side, one of the ma- 
chines is fixed over each door, and the two rabbles are made to 
be always working in different ‘parts of the furnace, by the two 
traversing cranks of the guide frames overhead being set at right 
angles to each other. The whole of the machinery is kept clear 
above the furnace, outside and completely protected from the heat, 
and quite out of the way oi the men; nothing being exposed to the 
heat except the rabble or puddling tool, the same as in hand 
puddling, The puddler changes the rabble from time to time as it 





gets heated, by simply | it off the pin on the working arm, and 
replacing it with 2 treeh tool, without stopping the machine; and 
when the iron begins to thicken, or is “coming to nature,” he takes 
the opportunity of each change of tool to make a few strokes by 
hand, in order to collect the metal from the extreme sides of the 
furnace into the centre. When the iron is ready for balling up, the 
machinery is disconnected without stopping it, by merely knocking 
out the cotter which fixes the working arm in the slide bar; the arm 
then drops out, leaving the furnace door entirely clear for the puddler 
to ball up the iron, without his being in ~ way inconvenienced by 
the machinery continuing at work overhead, 

By the use of this machine more work is put into the iron while 
it is in the boiling state than can be done by hand, the speed of 
working being one-half greater; and the working is kept up un- 
interruptedly, without any intervals of rest, such as in hand labour 
during which the metal would remain stationary in the furnace. 
The double furnace worked from each side effects a great economy 
in the consumption of fuel, as compared with a single furnace; and 
puddles double the quantity of iron in the same time. With the 
machines at work at the Wombridge Ironworks the consumption 
of coal in the double furnace, with a charge of 10 cwt., is only 
17 cwt. of coal per ton of puddled bar, as compared with 28 cwt. 
per ton in the single furnace, with a charge of 5 cwt. The number 
of heats worked by the machine per turn of from nine to ten 
hours is six heats, of 5 cwt. each, in the single furnace, and five 
heats, of 10 cwt. each, in the double furnace. A number of these 
machines are now in successful operation in various parts of the 
country. 

The meeting then terminated. 





Paris Exuiprtion or 1867.—It is not absolutely settled where 
this’ coming Universal Exhibition is to be held. There was a 
general impression abroad that the building commenced by the 
unfortunate Permanent Exhibition Company, at Auteuil, would be 
made available for the purpose. It is admirably situated for such a 
purpose, standing as it does at the junction of three main roads—a 
railway, an American tramway, and the river; while the founda- 
tions and a considerable amount of the stone and iron work are 
executed. According to the Society of Arts’ Journal, the Champ de 
Mars has been under consideration of the authorities ; but there is 
probably an objection to shut up so fine a theatre for military 
exhibitions for one or two years; and now it is said that it is 
probable the site of the Exhibition of 1855 will be again 
employed. But the Palais de l'Industrie is much too small for 
the purpose, and large aunexes would be absolutely neces- 
sary. It will be remembered that, on the former occasion, 
the machinery was placed in a long building erected on the 
Quai de la Conference, that a large circular building, for- 
merly a pavorama, which stood between the two, was also used, 
and that all three were united together by means of the garden, and 
a wooden rialto, which passed over the ordinary road and the tram- 
way. There are two great objections to a repetition of this arrange- 
ment—namely, the cutting up of the Champs Elysées,, which have 
been beautifully planted since 1855, and the interruption of ‘the 
traffic along the quays. The Parisian public was rather surprised 
the other day by a statement to the effect that the building for the 
1867 exhibition weuld be built over the Seine, and, strange as it may 
appear, the rumour igs not. unfounded. M. A. Barrault, formerly 
engineer-in-chief of the Palais de IlIndustrie, has written 
to the editor of the Opinion Nationale, protesting against 
the project attributed’ to him, of placing the new building 
under a tunnel, covering the Seine from the Pont d’Alma to 
the Pont- de la Concorde (a distance of full 4,000ft.), but he admits 
that he is occupied on a plan, of which the scheme has been pre- 
sented to the Emperor, and ef which the following is an outline :— 
M. Barrault proposes to make use of the Palais de l’Industrie, and 
to erect additional buildings over the Seine, which flows at little 
more than 200 yards from the building in question.. He proposes 
to cover the Seine to an extent of 350 wétres, or more thana 
thousand feet, by means of wood-work, nearly level with the quays, 
which are much higier than the level of the river, and supported 
by beams resting on piers built in the stream; this erection to be 
connected with the Palais de I’Industrie, by means of a large 
covered gallery, crossing the public road and the quays. One 
advantage claimed for this curious arrangement is that the public 
will have means of direct access to the Exhibition on each side of 
the river. 

A SvuprerrangaN Steam Enoine.—The Territorial Enterprise, 
published in Colorado Territory, has the following article, which 
will be found interesting to engineers:—‘* As we proceeded along 
the tunnel we met several cars loaded with ore, which rushed past 
us as we stepped aside, at railroad speed, and at length, when in 
some hundreds of feet, our ears were greeted by the whizzing of 
steam. Looking ahead, we saw the tunnel filled with white clouds 
of vapour, through which candles shone, each encircled by a halo 
like that about a stormy moon. Through the white mist, dark and 
indistinct, we could see the figures of men coming and going, 
almost persuading us that wo were approaching the secret labora— 
tories and workshops of the gnomes. Shortly after we stood beside 
a large steam drum, and were told that we were now at the point 
where the steam is brought down from the boiler, 201ft. above. 
The steam pipe comes down through a shaft, enters the drum, 
thence runs along the tunnel 899ft. to the engine, which is over 
400ft. below the surface of the mountain. There is a steam gauge 
affixed to this drum, one at the boiler, and another at the engine. 
The difference in the pressure at the boiler and at the engine, as 
shown by the gauges, is but 5 lb., which is a very slight less when 
we consider that the steam is carried through 1,100ft. of pipe. At 
the Almaden quicksilver mines, where the steam is carried through 
1,300ft. of pipe, the difference in the pressure in the boiler and 
engine is 14]b. At the Gould and Curry works superheated steam 
will shortly be used,’ when the loss of pressure by condensation will 
be still less than at present. The steam pipe passes along the bottom 
of the tunnel at one side, and rests in wooden boxes, where it is 
surrounded with ashes tightly packed about it. The steam pipe at 
the Almaden mines passes along the roof of the tunnel, and is merely 
wrapped with ropes of straw. We noticed but one or two slight 
breaks in the whole of the long string of pipe between the éngine 
and at the steam drum at the shaft. The pipe is furnished with 
expansion joints, which slide together and draw apart, like the joints 
of a telescope, as the pipe is expanded by heat or contracted by 
cold. This expansion and contraction is very considerable in so 
long a pipe. The engine room is cut out of the solid rock, and the 
walls andj ceiling are supported by a compact framework of heavy 
timbers. It is 42ft..by 22ft. in size. Lamps were placed in rows 
about the walls, and threw a bright glaring red light through the 
moist atmosphere of the place, upon the ponderous machinery, and 
upon the workmen, who—like the kobolds of old, supposed to keep 
guard over veins of precious metals—flitied to and fro in the 
sweltering chamber. Once the engine was started a circulation 
was produced, which made the air of the place much more com- 
fortable. The steam from the engine escapes into some upper 
chamber of the mine, therefore is productive of no inconvenience to 
the engine room. The engine works smoothly, and produces but 
little noise, even in this echoing cavern. The friction wheels of the 
hoisting gear are 10ft. in diameter, being, we believe, the largest 
in the territory. The bucket used is constructed of iron, and is a 
huge affair, holding over a ton. The bucket is dumped into the 
cars by means of a simple apparatus, operated bya workman who 
is in attendance for the purpose. The principal feature of this 
dumping apparatus is a stout iron bar, which, as the bucket ascends, 
is placed in such a position as to catch it by the bottom when it 
descends, and turn its contents into the car. With this dumping 
apparatus the danger of accident is much lessened. The main 
engine shaft is now down nearly 200it. The influx of water is 
very slight, and is productive a uo inconvenience. The depth 
below the surface attained at the bottom of the shaft is over 600ft. 
A working level is being opened at the depth of 100ft. from the top 
of this shaft, and another will soon be commenced at its bottom.” 








LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Westuinsrer, Now. 7. 
(Sittings in Banco before the Lox» Cuier Justice, Mr. Justice: 
Crompton, Mr. Justice Buackeurn, and Mr. Justice MELLOR. 

ACKROYD &. BARNINGHAM, : 


Tus case raised the question whether, when a party representing 
himself as an agent for an undisclosed foreign principal, enters into, 
a contract for goods, or receives an offer which would be open for 
acceptance for a certain period, and would be converted into a con- 
tract upon acceptance within that period by the principals, the 
agent, in the event of the principal not coming forward to accept it, 
can himself do so, and convert it. into a contract with himself and 
for his own benefit. In August, 1863, the plaintiff, who carried on 
business at Bradford, and was not himself in the iron trade, came to 
the defendant, manager or owner Of the large ironworks at Pendle- 
ton, in Durham, who did not know him, and) stated that he had & 
son travelling in Germany, acquainted with, influential parties com- 
nected with a railway company there, which)would proba! equite 
about 5,000 tons of iron rails, and he desired tHo-defenda: bmit, 
an offer. Upon this, on the 14th of August, 1863, the ndant 
wrote in these terms to the plaintiff :— 

“We hereby beg to enclose tracing of a rail and specification or 
description of the system we adopt at these works for manalacturing. 
sound and durable rails. We shall be glad to enter into a contract 
to supply 5,000 tons of either double-head or flat-bottomed rails, say 
from 50 lb. to 80 lb, per yard, and made according to the enclosed 
specification, at the following prices, viz., double-head rails, if 
delivered at Hull, £6 10s. per ton; if delivered at Stockton or 
Middlesborough, £6 7s. 6d.; if delivered at West Hartlepool, 
£6 7s. Gd. Flat-bottomed rails, if delivered at Hull, 46 15s. ; 
Stockton or Middlesborough, £6 10s. ; West Hartlepool, £6 12s. 6d, 
Payment for each month's delivery in course of month following. 
We have made large quantities of rails by the method herein named 
for the principal railway companies in England, India, and else- 
where. Thisoffer to remain open for two months from this date.” 

This, it will be observed, was in August, and nothing more was 
heard by the defendant until October, and in the mean time the 
price of iron had risen. On the 3rd of October, 1863, within the 
period of two months from the above offer, the plaintiff wrote a 
letter in these terms, accepting it :— 

“TI herewith :efer to your offer of the iron rails on the 14th of 
August, 1863, and in conformity thereto beg to inform you that I 
now accept your offer of the 5,000 tons of iron rails at the respec- 
tive prices.” 

The defendant at once repudiated the supposed contract, and of 
course refused to deliver the iron rails, and hence the present action, 
in which the plaivtiff complained of the non-delivery, and the 
defendant denied the contract, and also pleaded an “ equitable plea” 
—on which, bowever, it appeared that nothing really turned, as the 
defence, if anything, was that there was no legal contract. 

The case came on for trial at the last assizes, before Mr. Justice 
Blackburn and a special jury, and the learned. judge avowed that 
he entertained, and expressed a very strong opinion, that when an 
offer was made with an express condition that it should remain in 
force for a given period, as in this instance, it became an absolute 
contract upon acceptance within that period, and that it would bea 
great mischief to the mercgutile.world if it were supposed to be 
otherwise, and if the party making the offer could disclaim it. The 
jury concurred in that view, and the Court, it will be seen, 60 
tar concurred in it as to hold clearly that prima facie such acceptance 
would make a contract. But then the further pcint was raised that, 
under all the circamstances, the offer must have been understood 
as made, not to the plaintiff personally, but to him as representing 
his undisclosed principals, the foreign railway company, and that if 
they did not accept it he could not do so, and for his own benefit 
adopt and sue upon it; and that point the learned judge reserved, 
but refused to leave to the jury the question of inteution, and sub- 
ject to that the verdict went for the plaintili—damages £2,000. 

Mr. Field, Q.C. (with him Mr. Beasley), now moved, on the part 
of the defendant, for a rule to set aside the verdict and enter it for 
him, or for a new trial, on the ground of misdirection upon the part 
of the learned judge, in not leaving to the jury the question of the 
intention of the parties to contract as between themselves. The 
learned counsel cited several cases to show that if a cuntract was 
entered into, or an offer made, subject to the consent or approval of 
a third party, there was no contract until that approval or assent, 
and that this was in reality a case of that kind, as the offer was 
merely on the condition or supposition that there was a foreign 
company which would enter into and become parties to the contract, 
and that it was never intended as an offer to the plaintiff personally, 
nor one which could be adopted for hisown beuefit. The plaintiff 
was a stranger to the defendant, and not in the trou business, and it 
was & priori improbable that the defendant should intend to contract 
with him for the delivery to him of £25,000 worth df iron. The 
previous communications between the parties pointed entirely to the 
foreign company as the intended principals, and they had never 
come forward. 

The Court were clear that, assuming the offer to have been made 
to the plaintiff, he could conyert it into a contract by acceptance 
within the two months; but it was, they deemed, a dilfereut ques- 
tion whether, assuming the offer was really intended to be made to 
the foreign company, and that the plaintiff received it as their agent, 
he could accept and adopt it as his own and for his own benefit, 

Mr. Field said that was his great point, and it depended, of 
course, on the understanding and intention of the parties and the 
previous communications between them, all which had virtu- 
ally been withdrawn from the jury. 

The Lord Chief Justice observed that, supposing the iron had 
been supplied, probably the defendant, the seller, could have sued 
the foreign company as the undisclosed principals; but it was a 
very differen} question whether the plaintiff, the foreign company 
not holding to the contract, could himself adopt it, and sue upon it 
for his own benefit. 

Mr. Field : Puecisely so. That is the question. Non constat 
that the defendant would have given credit to the plaintiff, the 
agent, personally, 

The Court granted a rule nisi to set aside the verdict. 








Tue Birkennead Cain Caste anv Ancuor Province Hovst.— 
We have lately taken occasion to enlarge upon the necessity of 
accurate testing machines, and the following statement, showing 
the amount of work done at the Chain and Anchor Testing Works, 
Birkenhead, from Ist April to 28th September, 1864, and the work 
done during the same period of 1863, may be interesting tomany :— 
In 1864, 365 anchors, 21,063 fathoms of chain cable, 84 iron and 
steel plates, 221 double-edge bolts, 34 shackles, and 5 pieces of wire 
rope were tested at this establishment. During 1863, 103 anchors, 
1},990 fathoms of chains, 3 steel plates, 30 wire ropes, and 7 pieces 
of chain underwent the same operation. 

Sroxina Exr.osive Marertats.—A very interesting operation, 
which attracted a great number of spectators, was performed 
recently, at St. Ouen, near Paris. A large floating dock on a new 
construction —210ft. long, 36ft. wide, and 18ft. high—was launched 
on the canal. This great iron boat, or floating dock, is intended for 
a store, to hold all descriptions of spirits, oils, or other inflammable 
liquids. These substances, which are so frequently the cause of 
disastrous fires on land, are now to be secured on water, where they 
will be comparatively safe from fire. Each of the 100 compartments into 
which the iron boat is divided is sufficient to contain 250 bectolitres. 
Ten similar floating warehouses are to be built for the company of 
the docks of St. Quen, of which five are already on the stocks. 
The iron boat was launched sideways into the canal of St. Ouen. 
After having glided along the slides, placed under it, the iron mass, 
once in the water, moved forward more than forty yards by the 
force of impulsion. ‘The operation was performed with complete 
success. 
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THE PATENT JOURNAL, 


Condensed from the Journal of the Commissivners of Patents. 


Grants of Provisional Protection for Six Months. 

2105. CHARLES GrorGe LunpporG, Sodertelje, Sweden, ** An improved 
mode of extracting vils from coal or other bituminous substances yielding 
hydrocarbon oils.’’~ Petition recorded 26th August, 1864. 

2251. ALBERT WeveER, Barmen, Prussia, ‘‘ Improved machinery for washing 
yarns."—Partly a communication from Christian Raiser, Obernzwil, 
Switzerland.—/etition recorded 15th September, 1864. 

2280 James ApAMs, Sheffield, Yorkshire, ‘‘ Improvements in the means 
of communicating or signalling between the different parts of railway 
trains.”—Petition recorded 17th September, 1864. 

2318. THRopORK ANTHONY Rocnussen, Friday-street, Cheapside, London, 
** Improvements in the construction of furnaces for melting metals in 
crucibles, and also in the construction of crucibles.”—Petition recorded 21st 
September, 1864. 

2324. FRaNCoIs LAURENT Manik Dorvautt, Rue de Jouy, Paris, ‘‘Im- 
provements in caps for fire-arms.”—felition recorded 22nd September, 
1864, 

2402. Groner Henry Harnineton, Leadenhall-street, and Henry Hewet- 
SON, jun., and FRANCIS YATES HEWETSON, Old Fish-street, London, * Im- 
provements in preparing threads and yarns to be employed in the manu- 
facture of sail cloth.”— Petition recorded 29th September, 1864. 

2424. WILLIAM CLAKK, Chancery-lane, London, ** An improvement in the 
manutacture of twisted silk."—A communication from John Edwin 
Atwood and Goodrich Holland, Mansfield, Tolland, Coonceticut, U.S.— 
Petition recorded 1st October, 1804. 

2444. CHARLES Henry Reip, East India Avenue, London, “ Improvements 
in preventing leakage of the tubes of tubular boilers and other tubular 
steam and water apparatus.”—A communication from Edward Clark, 
New York, U.S.— Petition recorded 4th October, 1864. 

2448, Joun Henry Jounson, Lincoin’s-inn fields, London, “ Improve- 
ments in muffles or ovens to be employed in the manufacture of looking- 
glasses or mirrors."—A commurication from the Society Randal Cres- 
well, Alfred Tavernier, Edward Doié, and Co i 

2451. Bryan J’ANsoN Breomwicu, Birmingham, * Improvements in obtain- 
ing and applying motive power.”—-Petitins recorded 5th October, 1°64. 

2458, ‘itiomas TURNER, jun., Fisher-street, Birmingham, “ lLmprovements 
in breech-loading fire-arms, and which said improvements are also appli- 
cable for the conversion of muzzie-loading fire-arms into breech- 
loaders.” 

2459. EMMANUEL VINCENT Frepurick Huntzincer, jun., Rue St. Appoline, 

Paris, * mprovemeuts in compas-es.” 

2462. Henry NELSON, Od Broad-street, London, ‘* Improvements in ma- 
chinery for pres-ing cotton and other materials.’—A communication 
from Alexander Fovrest:r Brown, Madras, East Indies. — Petitions 
recorded 6th October, 18 4. 

2466, WILLIAM STEEVENS, Godolphin-road, Hanmersmith, ‘* Improvements 
in steam engines and implements for the cultivation of the land by steam 
power,”— Petitions recorded 7th October, Is64. 

2486. CHARLES Hastings Couuerte, Lincoln’s-inn-fields, London, “ Im- 
provements in mugneto-electric machines."—A communication from 
Theodore Faucheux, Avenue Trudaine, Paris. 

2488. SAMURL VAILE, Basinghall-street, London, ‘‘ Improvements in pro- 
pellers, and in propelling ships and other vessels.”"—Petitions recorded 
10th October, 1864. 

505. H#RMANN LoweNTHAL KoLzewsky and ALEXANDER WILSON, Dundee, 

Forfarshire, N.B., *‘ Improvements in the preparation of jute and other 
fibrous substances.”"—Petition recorded 11th October, 1864. 

2531, JouN Cooke, Cannon-street, London, “ Improvements in catches or 
fasteners which may be adapted to portable or pocket ink bottles or other 
similar articles,”— Petition recorded 14th October, 1864. 

2553. THoMas RANDLE, High-street, Hoxton Old Town, Middlesex, ‘A 
new preparation or compound substance for the eradication of corns, 
bunions, worts, and excrescences of the like nature on the feet or hands,” 
—Petition recorded 15th October, 1864. 

2564 Josern Maurice, Langham-place, London, ‘‘ Improvements in the 
means or method of producing optical illusions in theatres or exhi- 
bitions.” 

2566. WILLIAM EpwarD Nrwrton, Chancery-lane, London, ‘ Improvements 
in safety fuzes for blasting."—A communication from Thomas Hunter 
— Ashland, Pennsylvania, U.S.—Petitions recorded 17th October, 
864. 

2508. STEPHEN Howard and WiLLiAM Woop, Church-street, 
Harbour, Durham, “ Improvements in reefing and furling sails.’ 

2572. JouN Macponad, Birmingham, ** Improvements in carriages.” 

2574. CHARLES Perit, Lligh-street, Hackney, Middlesex, ** Improvements 
in corrugating, fluting, or fashioning metal shects with irregular sur- 
faces.” 

2576. JAMES JOUNSON, Manchester, ‘‘ An improved composition for finish- 
ing or renovating silk, satin, stuff, woollen, cloth, silk, beaver or felt 
hats, cotton, and other febries.” 

2580. WiLLIAM GiLBERT and FREDERICK WILLIAM GILBERT, St. Phillip’s- 
road, Sheffield, Yorkshire, ‘‘ Improvements in the construction of the 
hafts or handles of spring knives.”—Petitions recorded 18th October, 
1864. 

2588. WILLIAM Buxton, Lime Tree Lodge, Rotherhithe, Surrey, ‘ Improve- 
ments in the preparation of sheep’s wool for medical purposes.” 

2684, Georae Hartiry, Aldermanbury, London, * Improvements in cover- 
ing busks for stays and bodices.” 

2585. Tuomas TURNER, jun., Fisher-street, Birmingham, “ Improvements 
in breech-loading guns, and which improvements are applicable for single 
or double barrels,” 

2587. JAMES PLAISTER HAkriss, Stanley Hall, Yorkshire, “ Improvements 
in projectiles, and in sabots for projectiles."—Petitions recorded 19th 
October, 1864, 

2603. JAMES EGLINTON ANDERSON Gwynne, Essex-street Wharves, Strand, 
London, ‘* Improvements in the construction of centrifugal machinery, 
applicable to pumps, fans, turbines, and similar apparatus, and in the 
applications of such machinery.” 

2609. SAMUKL Wrstwoop, Aston, near Birmingham, and Henry Broap- 
HURST, Birmingham, ‘ Improvements in breech-loading fire-arms.” 

2611. Tuomas ALLCocK, Birmingham, ** Improvements in the manufacture 
of metal cornice and other polés, and rods and mouldings for various pur- 
poses of utility and decoration.” 

2618. James Grarron Jonxs, Blaina Ironworks, Monmouthshire, “ Im- 
provements in machinery employed in getting coals, stone, and 
other minerals.” 

2615. Riciarp Hornsny, Spittlegate Ironworks, Grantham, Lincolnshire, 
“Improvements in reaping and mowing machines.”—Petitions recorded 
21st October, 1864. 

2619. WILLIAM OAKLEY WALBROOK, Mile 
in printers’ composing cases and fram 

2623. WrstLry Ricnarps, Birmingham, ‘‘ Improvements i1 cannon and 
— cartridges, and in fire-arms.”—/etitions recorded 22nd October, 

864. 

2627. SAMURL Siri ANDERSON, South-road, Bishop Auckland, Durham, 
“*Improvements in the manufacture of bricks, tiles, and other articles 
from plastic substances.” 

2629. Groxars Scuorv, Boulevart de Strasbourg, Paris, ‘An improved 

Q.rotary engine actuated by the double action of steam or any other 
moving fluid.” 

2631. Joun WILLIAM Scorr, Worcester, “Improved means of attaching 
— to garments and other articles, and improved tools for fastening 
the same.’ 

2653. Hyp Bateman, Barnes, and Evwarp Goocn Garrarp, Vauxhall, 
Surrey, “Improvements in the construction of pumps.”— Petitions 
recorded 24th October, 1864. 

2687. Lisnrky Epwanp Craven and Tuomas Carrack, Leeds, Yorkshire, 
‘* Improvements in machinery or apparatus for cutting out and prick: g 
the soles and heels of boots and shoes, applicable also to othr pur- 
poses, 

2641. EDWARD Henry Tayitor, Padeswood, near Mold, Flintshire, “ Im- 
proved apparatus for drawing off or emptying the contents of casks, 
ships’ tanks, and other vessels containing petroleum, paraftin, and other 
matters or liquids, and also the application of similar apparatus for the 
supply and stoppage of air.” 

2643. EDWARD Brown Witson, Strand, London, “ Improvements in fire- 
places.” —Petitions recorded 25th October, 18t4 

2645. JAMES Dannatt, Sunderland, Durham, ** An improved composition 
for preventing the fouling of the bottoms of ships and vessels, and for the 
preservation of the iron or wood of which the same are constructed.” 

2649. JAMES HALL, Glossop, Derbyshire, WILLIAM DUNKERLEY, Dukinfield, 
Cheshire, and Samurt Scnoriu.p, Ashton-under-Lyne, Lancashire, ** Im- 
provements in machinery for preparing cotton and other fibrous sub- 
stances, and for doubling yarns.” 

2651. FRrDERICK JENNER, St. James’s-street, Westminster, ‘ Improve- 
ments in purses, cigar-cases, bogs, and other similar receptacles.” 

2653. Joun Nimmo, Boriowstownness, Linlithgo, N.B., ‘ Improvements in 
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peratus for distilling oils or resinous matters, 
JAMES WALMSLEY ard NATHANIEL GEeRRAPD PITMAN, Well-street, 
Faleon-square, London, “ luprovements in the manufacture of, and 
appleable to the manufacture of, fmnges, and to other purpo-es, and in 
the mans or apparatus employed therein.”— Petitions recorded 26th 
Octobe,, 1864, 
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Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
2688. CHauxcey Orrin Crosny, New Haven, Connecticut, U.S., “A 
machine for the manufacture of fish hooks.”—Deposited and recorded 
Slst October, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

2745. MygR Myers, Macrice Myers, and WILLIAM HILL, Birmingham.— 
Dated lst November, 1861. 

2777. RicharD FeTHNEY, Manchester.— Dated 5th November, 1861. 

2810 ARISTIDES BALTHAZARD BeRARD, Avenue Montaigne, Paris.—Dated 
8th November, 1861. 

2772. RoBekT WILSON, Patricroft, near Manchester.—Dated 5th November, 
1861 ¥ 


2793. Henry GovLp Gipson, Mark-lane, London.—A communication.— 
Dated 7th November, 1861. 
2799. JouN Hancock, Nottingham.—Dated 7th November, 1861, 


Patents on which the Stamp Duty of £100 has been Paid. 

2802. CHARLES Epwarps Amos, The Grove, Southwark, Surrey.—Dated 
4th November, 1857. 

2803. CHARLES CLAy, Walton, near Wakefield, Yorkshire.—Dated 4th 
November, 1857. 

2814. Henry Roginson Paumer, Lambeth, Surrey.—Dated 5th November, 


1857. 
2824. Jonn ADAMS, Queen’s-road, Dalston, Middlesex.—Dated 7th Novem- 
ber, 1857. 


Notices to Proceed. 

1622. Joun Hays Witson, Liverpool, ‘‘ Improvements in portable water- 
closets, peculiarly applicable for use on board ships.” 

1624. CHARLES FRIELINGHAUS, King-street, Cheapside, London, ‘‘Im- 
provements in the manufacture of starch and yeast, and the machinery 
employed therein."—A communication from Ignatz Beu, Uerdingen, 
Prussia.— Petitions recorded 2 th June, 1864. 

1634, WILLIAM Brookes, Chancery-lane, London, “ Improvements in sew- 
ing machines.”—A communication from Albert Francis Johnson, Boston, 
Suffolk, Massachusetts, U.S. 

1637. DANIEL GALLAFENT, Stepney Causeway, Middlesex, ‘‘ Improvements 
in pumps.’"— Petition recorded 30th June, 1864. 

1638. FREDERICK LUDEWIG Haun Dancuetp, Red Lion-square, London, 
“Certain improvements in apparatus by means of which air, gas, or 
vapour is to be removed from tubes, pipes, tunnels, pans, retorts, or 
other vessels.” 

1646, ALFaeD Vincent Newton, Chancery-lane, London, “ Improvements 
in self-adjusting couplings for railway carriages.”—A communication 
from Hazen Webster, Elgin, Illinois, U.S. 

1649. ALFRED THomMAs, The Wharf, Cardiff, South Wales, ‘* Improve- 
ments in machinery for breaking stones.”—/etuions recorded 1st July, 
1864. 

1653. Neprick Jarvte and WILLIAM MILLER, Glasgow, Lanarkshire, N B., 
“Improvements in the manufacture of oakum, and in apparatus 
therefor.” 

1658. WiLLIAM JACKSON, THOMAS GLAHOLM, and SAMUEL SINCLAIR Ropson, 
Sunderland, Durham, * Improvements in pumps.""—Petitions recorded 
2nd July, 1864, 

1663. George Hoiwortiy PALMER, (ueen’s-crescent, Haeverstock-hill, 
Middlesex, ‘‘ Improvements in apparatus for heating and evaporating 
liquids and fluids.” 

1665. Ropert Ker Artcnison, Forest-hill, Kent, “Improvements in appa- 
ratus for steering vessels.” 

1666. Davin Buakk, Manchester, “ Certain improvements in steam fire 
engines."—A communication from Lysander Button and Robert Blake, 
Waterford, New York, U.S. 

1668. WittiaM Lioyp, Dartmouth-street, Westminster, London, ‘* Improve- 
ments in the manufacture of hydrocarbon gas, and in apparatus employed 
therein.”— A communication from William Henderson, Valparaiso, South 
America.— Petitions recorded 5th July, 1864. 

1675, JoserH BENNETT HOWELL, Sheffield, Yorkshire, ‘‘ Improvements in 
apparatus for wringing and mangling.”— Partly a communication 
from Samuel James Dennis, Boston, U.8S.—Pelitions recorded 6th July, 
1864. 

1707. RicHakD ARCHIBALD Brooman, Fleet-street, London, “ Improve- 
ments in presses.”—A communication from Pierre Samain, Blois, France. 
— Petition recorded 9th July, \864. 

1766. RIcHARD ARCHIBALD BROoMAN, Fleet-street, London, “Improve- 
ments in the manufacture of fluoride of silicium.”— A communication 
from Cy;rien Marie Tessie du Motay and Edouard Karcher, Saarbruck, 
Rhenish Prussia.— Petition recorded 14th July, 1864. 

1794. WinuiAM McINtYRE CRANSTON, Upper Thames-street, London, ‘‘ Im- 
provements in mowing and reaping machines.”—A communication from 
Walter Abbott Wood, Hoosick Falis, New York, U.S.— Petition recorded 
16th July, 1864. 

1806. OLiver Puaup, North Shields, Northumberland, ‘‘ Improvements in 
— furling, and setting square sails.”"— Petition recorded 19th July, 
1864. 


1855. Tuomas Dixon, Birmingham, ‘Improvements in sugar funnels or 
sugar moulds.”—A communication from Manuel Bea, Matanzas, Island 
of Cuba.— Petition recorded 26th July, 1864 

1995. James Russet, Motherwell, Lanarkshire, N.B., ‘* Improvements in 
apparatus for rimming, widening, or tairing rivet holes.”"—/Petition 
recorded 11th August, 1864. 

2022. Joun Hope@akt, Paisley, “ Improvements in presses for pressing 
cotton and other substances.”—Petition recorded 13th August, 1864. 

2071. CHARLES WrigutmaN Harrison, Manchester, ‘improvements in 
looms for weaving.” 

2073. James ALLAN, Dundee, Forfarshire, N.B., ‘‘ An improved adhesive 
mixture.”— Petitions recorded 22nd August, 1864. 

2097. HAROLD PoTTER, Manchester, ‘‘ Improvements in bleaching fibrous 
substances,”— Petition recorded 25th August, 1864. 

2133. CHARLES WEIGHTMAN HARRISON, Manchester, ‘‘ Improvements in 
looms for weaving.”— Petition recorded 30th August, 1864. 

2230. HAROLD Porrer, Manchester, ‘‘ Improvements in bleaching fibrous 
substances,”—Petition recorded 13th September, 1864. 

2326. HaRoLp Potrer, Manchester, ‘‘ Improvements in bleaching fibrous 
substances.”—Petition recorded 22nd September, 1864. 

2366. HrnrY Cyrus Symons, George-street, Blackfriars-road, London, 
“Improvements in sewing maciines, and the means of giving motion 
thereto.”— Petition recorded 27th September, 1864. 

2406. Joun TOMLINSON PENDLEBURY, Elton-within-Bury, Lancashire, “ Im- 
provements in machinery for ginning cotton.”—Petition recorded 30th 
September, 1864. 

2420. EpwarD LoyskL, Park-place, Middlesex, ‘‘ Improved apparatus for 
obtaining extracts from tea, coffee, and other vegetable substances.” 
—Pitition recorded 1st October, 1864. 

246°. HENRY NeLson, Old bBroad-street, London, “ Improvements in 
machinery for pressing cotton and other materiale.”—A communication 
from Alexander Forrester Brown, Madras, East Indies.— Petition recorded 
6th October, 1864. 

2590. WitLiaM SNELL, Clement’s-inn, Strand, London, ‘‘ Improvements in 
breech-loading fire-arms.”—A communication from Christopher Minor 
Spencer, Boston, Massachusetts, U.S.—Petition recorded 20th October, 
1864. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Alstracts prepared expressly fcr 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing. Boilers, tittings, §e. 
798. W. MARTIN and J. Hopesun, Manchester, ‘* Sleam engines.”— Date 
March, 1864. 

The object of these improvements in steam engines is to make all the 
steam admitted into the cylinder available as motive power, to dispense 
with resistance at the cylinder ends, and also to secure increased facility for 
expansion, thereby gaining considerable advantage over the ordinary steam 
engines. The manner of performing the invention is as follows :—The 
patentees employ two pistons, each of a segmental! form working in a 


1 31st 





| ure thereby heated. 


cylinder ; these pistons are on two shafts joining each other, and instead of 
the pistons moving in a straight line, as usual, the steam is admitted 
between the two segmental pistons, causing them to recede from and 
approach each other in the are of a circle in the cylinder, the aforesaid 
shafts being the centre. The pistons are counected to a crank shaft by 
connecting rods jointed to cranks on the shafts of the pistons, and to the 
cranks on the crank shaft. The pistons are kept steam-tight by suitable 
packings, and the slide valves are constructed and worked in the usual 
manner, This arrangement is applicable to stationary, marine, locomotive, 
high pressure, condensing, and compound engines. 

812. A. Prince, Trafa'gar-square, Charing cross, London, ‘* Generating 

steam.” —<A communication.— Dated 1st April, 1864. 

This invention consists, First, in the application of ignitable fluids, such 
as petroleum and other mineral oils or hydrocarbons, to the purpose of 
generating steam for steam boilers ; and, Secondly, in the appara:us to be 
employed in the combustion and utilisation of the said fluids, in order to 
obtain and apply the resulting heat to such steam boilers, the object being 
to mix air with the vapours of the oil or ignitable fluid for the purpose of 
thoroughly consuming the same. 

828. E. U. Parop, Paris, “ Feeding steam generators."—Dated 2nd April, 
1864 


This invention consists in the employment of a jet of water under 
pressure in such & manner as to induce along with the jet a current of gas 
or steam, thereby effecting the condensation of the escape steam of steam 
engines, and the production of a vacuum, while at the same time—as the 
jet of water which serves to induce the current of gas or steam possesses a 
high velocity and considerable momentum—it is proposed to utilise its 
momentum by causing it, in company with the condensed steam, to 
penetrate into the steam generator, thus producing a novel system of feed- 
ing steam generators, 

862. G. Smitu, jun., Upper Kennington-lane, London, “ Rotary engines.”— 
Dated 6th April, 154. 

This invention relates to a peculiar construction and arrangement of 
rotatory engines to be worked by steam, air, gas, or water, and consists, 
according to one modification, in the employment of a hollow driving drum, 
provided with end covers or dise plates, which are fitted upon a driving 
shaft in such a manner as to allow the drum and disc plates to have free 
longitudi.al play thereon, while the shaft is carried round therewith. 
This drum and shaft are placed eccentricelly inside the main working 
cylinder of the engine, and a number of sets or openings are made cqui- 
distant in the surface of the drum, in each of which is placed a roller, which 
serves as a rolling and revolving piston. These roliing pistons are inter- 
posed between the internal surface of the main working cylinder and the 
periphery of a smaller drum situate inside the main driving drum, but 
placed concentric with the working cylinder, the rolling pistons thus rolling 
and revolving between the two surfaces of the working cylinder and the 
small internal drum. The drum or other medium employed in working 
the engine is introduced and allowed to escape by two sets of separate and 
independant ports or passages ; or, if desired, the ordinary arrangement of 


| ports or passages may be used. The reversing valve consists of the ordinary 


D slide valve of a size to embrace both sets of ports when two sets of steam 
and exhaust ports are employed. On the steam entering the cylinder it 
acts upon one or other of the rolling pistons, which, being contained in the 
slots or openings in the main driving drum, cause that drum with its 
shaft to revolve, whence motion may be transmitted to any machine 
requiring to be driven. 

872. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Apparatus jor 
cleaning tubular steam boilers."—A communication.— Dated 7th April, 
1864. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

889. A. RopGer, Liverpool, ‘* Rotary pumps."—A communication.—Dated 
8th April, 1864. 

In constructing rotary pumps according to this invention the inner sur- 
face of the sides of the shell or case of the pump is made of the following 
shape :—Two opposite sides of the case are composed of two quadrants, one 
of which is of a greater radius than the other, and the two quadrants are 
struck from a common centre ; the portions of the sides which connect the 
ends of one quadrant and the ends of the other quadraut are composed of 
parabolic curves, which are formed so as to allow a straight line— 
that is, of a length equal to the length of the radii of the two 
quadrants added together—to revolve freely inside of the steel, the 
line then sliding through the common centre of the quadrant. 
Through one of these parabolic portions of the sides an inlet pas- 
sage is formed, and through the opposite portion an outlet passage is 
formed; grooves are also formed in the portion of the sides of the 
case nearest to these passages, to allow water or other fluid to pass freely 
to or from them. The two ends of the shell or case are made flat, as is usual, 
and the two flat ends carry bearings, in which the axis of the revolving 
portion of the pump turns. The revolving portion of the pump is com- 
posed of a drum, the radius of which is equal to the radius of the smaller 
quadrant, and the axis of the crum is concentric with the centre of the 
two quadrants, Through the centre of the drum two slots are formed at 
right angles to each other ; each slot passes from one sides of the vircum- 
ference of the drum to the other, the slots thus crossing each other in the 
centre of the drum, and by this means form four radial slots. In each of 
these slots a flat board is capable of sliding in such manner that the board 
may either project from the circumference of the drum, or may be within 
its radial slot or recess, When the outer end of any of the slots is, by the 
revolution of the drum, brought towards the smaller quadrant, the board 
in that slot will be caused to lie within its slot; the beard that works in 
the opposite slot will then be projeciing from its slot, and its end caused to 
work against, or be in contact with, the surface of the larger quadrant, in 
consequence of the inner ends of each of the boards having projections 
formed upon it, which, when one, of the boards is pushed into its slot, 
pushes the opposite board out of its slot. The outer case of the pump is, 
when in use, placed, by preference, so that the inlet pipe is at the bottom 
of the case, and the outlet pipe at its top. When the case is placed in this 
position, and the axis of the drum is caused to revolve, the boards will, as 
they come round towards the inlet passage, drop down on to the sides of 
the case by their gravity, and will drop away from the sides of the case 
when passing the outlet passage ; the boards will, however, have no sliding 
motion in their slots while they are moving round past the larger quad- 
rants, at which time they are acting as the suckers of the pump. 

891. J. JoRDAN, Liverpool, ** Construction of surface condensers.” —Dated 8th 
April, 1864. 

According to this invention the inventor employs for the joints of con- 
denser pipes rings or short cylinders of india-rubber, rendered more or less 
hard by sulphur and heat. He prefers a semi-hard material, somewhat 
like vulcanito, but made less brittle by the regulation of the heat in 
the curing process. Or he employs for the same purpose rings or short 
cylinders made up of canvas or other siout fabric and india rubver cement. 
by these means he obtains the same advantages as result from the use of 
wooden rings or cylinders, without the liability to shrinking and cracking.— 
Not proceeded with. 

902. A. T. Brcks, Birmingham, ‘‘ Furnaces for steam boilers,’"—Dated 11th 
April, 1864. 

This invention relates to such furnaces for steam boilers as burn gaseous 
fuel generated in a gas producer detached from the steam boiler, and 
consists in the following improvements in constructing and arranging the 
parts of the furnace. The inventor introduces a blast of air into the gas 
producer by means of a pipe having a horizontal slit in it, by means of 
which a horizontal sheet of air is introduced into the gas producer imme- 
diately over the upper ends of the inclined fire bars of the said gas producer. 
The ash pit of the gas producer is closed. Or instead of a blast of air and 
closed ash pit, the ash pit may be open, and air admitted direct from the 
atmosphere. The gas produced by the partial combustion of the coal in 
the gas producer passes by a helical channel from the bottom to the top 
of the gas producer, and so far warms the fuel on the upper part that, 
when the coal descends to the bars, it contains little or no water, and 
readily enters into combustion. ‘The gas after leaving the producer passes 
through a series of condensing pipes, the lower bends of which open into 
water. Any condensable matter in the gas is condensed in passing through 
the said pipes and runs into the water. The condenser pipes are connected 
with one or more flues passing horizontally through the whole length of 
the boiler. At the end of the boiler opposite that at which the condenser 
pipes enter the said flue or flues, a pipe or pipes is or are fixed opening into 
the said flue or flucs, and descending to the chaunel under the boiier where 
they deliver the gas for burmng.  Besices tie flue or flues described, a 
similar flue or flues pass through the boiier for couveying atmospheric air, 
which is delivered underncath the boiler by a pipe or pipes similar Lo those 
which deliver the gas. The mixture of gas and air is ignited under the 
boiler, and the products of combustion pass to the chimney. The said 
products of combustion pass on their way to the chimney through a 
chamber at that end of the boiler at which the gas and air evter the flues 
in the boiler. The pipes by which the gas and air are delivered to the tlues 
At the other end of the beiler is a chamber, through 
which the pipes conveying the gas and air from the boiler flues w the 
channel under the boiler pass. A fire may be lizhted in this chamber, when 
the furnace is first lighted, and before the water in the boiler is hot, for the 
purpose of heating the gas and air. At the side of the channel under the 
voler, and near tie point where the gusand air are delivered, is an opening, 
at which a trough or open box containivg paraffin cr other volatile oil, may 
be introduced for lighting the gas when the furnace is first pat to work. 
3oth the air and gas pipes are provided witn valves for re. ulating the 
amount of gas and air introduced into the furnace.— Not proceeded with. 
904. W. E. GEpGr, Wellington-street, Strand, London, “ Apparatus for con- 

densing steam.”'"—A communication.— Dated 11th April. 1864. 

This invention comprises a general system permitung the operation of 
condensation under the influence of metallic surfaces, the temperature of 
which is lowered by a refrigerating fluid of any description acting 
exteriorly. For this purpose perfect.y closed and watcr or steam tight 
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apparatuses are used. The water resulting from the condensation of the 
steam returns tantly to the'g tor. One of the apparatuses invented 
for the object above stated may also be applied to drying and ventilating 
with hot air, and to heating public edifices. The invention cannot be 
described without reference to the drawings 
917. W. Cuark, Chancery-lane, London, “ Apparatus for transmitting and 
multiplying motiwe power.”—A communication.—Dated 12th April, 1864. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with. 








Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, de. 

771. M. Scort, Parliamen'-street, Westminster, ‘Constructing ships or 

vessels." — Dated 28th March, 1864. 

According to this invention the inventor employs an iron structure, and 
combines therewith external and internal planking, which he secures by 
means of wooden trenails driven through both the plankings, and through 
the iron structure, the iron structure having holes formed in it to allow the 
trenails to pass through. The two plankings are thus drawn together and 
nip theiron structure firmly between them. The planking is caulked both 
externally and internally.—Not proceeded with. 

772. J. Reese, Machynlleth, Montgoveryshire, ‘* Apparatus sor the preserva- 
tion of ships, lfe,and property at sew and on inland waters.”—Dated 
28th March, 1864. 

This invention consists in constructing or forming india-rubber or gutta- 
percha air tubes or reservoirs, of the same shape and dimensions, or nearly 
so, as the unoccupied cavities in ships and vessels, In ordinary or fair 
weather, these tubes or reservoirs are compressed so as to occupy as little 
space as possible, but in anticipation of foul weather, or any danger what- 
ever, they are inflated, partly by their own weight and elasticity, and 
partly by means of force or air pumps and bellows, so that thus filled with 
air they may take up as much of the aforesaid unoccupied cavities as possi- 
ble. The patentee makes the decks of vessels to which the appliances 
before described are applied air-tight and strong enough to bear, in case of 
accident, the upward or supporting force or pressure of these air tubes and 
reservoirs. To carry this part of the invention into effect he places between 
the beams or spars under deck air-tight bags or cases, the size of the cases 
being regulated by the spaces that may be found available. These bags or 
cases are, by preference, placed between two decks or, in other words, the 
bags or cases are secured to the underside of one deck, and boards are placed 
beneath and firmly fixed, thus chambers are formed to contain these afore- 
said bags or cases. When these cases are not in use, they are drawn up and 
fit clove to the underside of the deck of the ship or vessel ; they are in com- 
munication, through pipes fitted with cocks or valves, with air reservoirs, 
pumps, or bellows, on deck, so that when the cases are required to be used 
the cords which have drawn them upto the underside of the deck are 
released, and air is forced in until the inflation is complete. He makes the 
hatches or inlets to the hold from the deck perfectly air-tight by means of 
vulcanised rubber nailed round all the hatches, so that, by applying lever 
pressure thereto, no air can enter or escape from the interior or hold. 
Tubes are led from the air pump or from the air chamber on deck to the 
various compartments or cases that may be applied. Safety valves are also 
fitted to the air reservoir or deck. He prefers to secure the upper part of 
the bags to the deck by copper nails. These are made so as to cover the 
entire body fitting the limbs so as to admit of their use, having provision 
for light and respiration, and furnished at certain parts with tubes or 
enlargements capable ot being filled with air according to requirements. 
789. H. A. BONNEVILLE, Paris, “ Railways.”—A communication.— Dated 

30th March, 1864. 

This invention cannot be described without reference to the drawings. 

803. H. H. Minis, Bromley, Middlesex, ** Constructing the joints for iron or 
steel plates employed in shipbuilding and other purposes where watertight 
jowts are required.” — Dated 31st March, 1>64. 

The patentee claims forming spaces immediately above the junctions of 
contiguous plates, for the purpose of recciving some waterproof composi- 
tion, which, when the covering plates are rivetted in their place, will form 
a watertight joint, as described. 

807. E. Srort, Monks Coppenhall, Cheshire, ‘Rails for railways, dc.” —Dated 
lst April, 1864. 

The patentee clvims making the top or bottom, or top and bottom, of the 
pile, from which the said rails or bars are to be made, of a compound bar 
or slab of iron and steel, the edges of the slab or bar of steel of the said 
compound bar or slab being covered and protected essentially in the 
several ways described, so as thereby to preserve the said edges of the 
steel bar or slab from the injurious action of the fire during the heating 
of the pile, and thus insure a sound welding of the said steel to the 
iron. 

824. J. T. Firzmacnice, Sovthsea, “ Rudders.”— Dated 2nd March, 1864, 
‘This invention consists in constructing rudders with double sides, each 

carried at an angle with the line of the keel. 

840. W. E. Newton, Chancery-line, London, ‘‘ Construction of paddle wheels.” 

—A comirunication.— Dated 4th April, 1864. 

This invention relates to that class of feathering paddle wheels in which 
the floats are feathered by bringing them to positions parallel with the 
plans of rotation of the wheels, the floats being attached to spindles which 
are arranged radially or thereabouts to the shaft of the wheel ; and the said 
spindles being so fitted to the wheel as to be capable of turning on their 
respective axes for the purposes of feathering the floats, and returning them 
to their operative positions parallel with the shaft, such wheels being 
capable of working either wholly or partly submerged in the water, 
The invention consists in constructing such a paddle wheel with a hollow 
hub or nave of suitable diameter and depth, and furnishing the float 
spindles within the hub with a system of wipers, and also arranging within 
the hub a stationary cam, or system of stationary cams, in contact with the 
wipers, caused to work hy the rotation of the wheel, so as to produce the 
turning movement of the spindles and floats at the proper stages of their 
rotation about the axis of the wheel, and to prevent them from turning 
during the remainder of such rotation. The invention also consists in the 
con-truction of the entire frame of such paddle wheel in the form of a box, 
which is divided in a plane perpendicular to its axis into two equal parts, 
whereby facility is affurded for the insertion and the securing of the bucket 
spindles, wipers, and cams, and for their removal and repair. It further 
consists in securing the stationary cam or cams in place within the hollow 
hub of the wheel by means of a stationary socket attached to the vessel 
surrounding the shaft of the wheel, and fitting to a stuffing box in the 
hoilow hub.—Not proceeded with. 
t47, A. McLain, Belyast, ‘* Construction and ventilation of ships and 

vessels.” Dated 5th April, 1864. 

The object of the First part of this invention is to construct a durable 
vessel with all the strength and rigidity of an iron vessel, with the non- 
liability to foulit:g of a wooden ship. ‘his part of the invention consists in 
constructing ships and vessels with keel, stem, stern post, frame and out- 
side planking nearly the same as an ordinary wooden vessel, but instead of 
constructing the ceiling or inner planking of wood, the patentee constructs 
it of iron, completely connected (by preference) all round at bottom and 
ends of the vessel, and made thoroughly water-tight, and with beams, 
stringers, and keelsons of iron. The wooden frame is, by preference, of 
less size than usual in a wooden vessel of the same tonnage, and is inserted 
between and bolted to ang’e irons rivetted to the outside of the iron ceiling, 
or is fastened along one angle iron rivetted as aforesaid, with or without 
the introduction of perpendicular bent timber frames between the other 
wooden frames. Irov plates, if required for transverse strength, are fitted 
and bolted to woodcn floors, and rivetted to angle irons aforesaid. The 
wooden outside planking or skin is fastened with bolts or trenails, threaded 
or plain, to the wooden frame, and it may be sheathed over in the usual 
manner with copper or yellow metal. The wooden frame may be also 
fastened to the iron ceiling with threaded or plan bolts, Steel may be 
substituted for iron in any portion of the consiruction described. In order 
to keep the leakage of the vessel from coming in contact with the iron of 
the structure, he prevides space, clear of the iron aforesaid, for it to run 
down the inner surface of the outsice planking into the spaces between the 
frames in the bottom of the vessel, from whence it could be pumped up by 
pumps extending down through, and mae water-tight, in the iron ceiling. 
The object of the Second part of the invention is the ventilation of vessels 
described as aforesaid, and other suitably constructed vessels. This part of 
the invention consists in driving air through the keelson or keelsons, thence 
through apertures in it or them into the spaces between the frames, then 
up through the frame spaces, and out by apertures in the iron ceiling, at a 
higher level, into the hold, the between decks, or other portions of the 
inside of the vessel ; or through apertures communicating directly with the 
outer atmosphere ; all or part of the said apertures are, by preference, 
fitted with gratings and adjustable covers to regulate the amount of venti- 
Jation. He sometimes reverses the currents of air, and draws, instead of 
drives, them, as aforesaid. 

849. G. B. Cornisn, New York, “ Applying copper, ydlow welal, or other 
wctal sheathing to iron ships." —Laied 5th April, 1864. 

The object of this invention is to provide means whereby copper, yellow 
metal, or other metal sheathing can be applied to iron ships and other 
navigble vessels built of iron, and consists in applying a sheathing of wood, 
to the vessels’ bottoms by means of bolts or rivets having their heads 
counter-sunk in the outside, and then covering the heads with wooden 
plugs, cement, or other suitable material, so that no metal surface is ex- 
posed on the outer face of the wood sheathing, and then caulking the 
seams, after which the external copperor otter wetal sheathing, 1s attached 
thereto in the ordinary way.—Not proceeded with. 

853. E D. Cuatraway, New Broad-street, London, “ Railway signals.”— 
Dated 6th Ayvil, 1864. . 

This invention consists in constructing the posts of semaphore and other 















similar railway signals of tubular iron, and either coated or not with 
vitreous enamel, or other similar material. e parts may be constructed 
either in one piece of tubular iron of suitable diameter, or in several pieces 
of suitable lengths and diameter, and if in several pieces, the pieces may be 
connected together by right and left handed screws, or other suitable 
means, to the length required.—Not proceeded with. 

860. a Fuuusr, Stapleford, Essex, ** Propulsion.”"—Dated 6th April, 

13864, 

This invention has reference to au improved method of giving motion to 
the driving shafts and axles of machinery applicable to locomotive and 
agricultural engines, as also to the propelling of boats and carriages upon 
common roads where a more direct and uniform action is obtained, over- 
coming the inertia of the opposing forces with less loss of power and with 
greater facility than at present, and consists in forming the connecting rods, 
which give motion to the said shafts, in two parts, jointed centrally 
together, so as to work with the outer ends thereof fixed or secured to the 
framing of the machinery or otherwise, while the opposite end is caused to 
communicate motion direct to the crank pin through the medium of a rod 
connected to the central joint worked by steam, hand, or otherwise, by the 
vertical action of which the jointed connecting rod is alternately brought 
from an acute angle to a parallel line, thus forcing the cranks alternately 
round, the said cranks being set at right angles upon the shaft, and worked 
by a single throw or movement upon the same.—Not proceeded with. 


861. W. T. C. Pratr, Newport, Monmouth, “Enabling the points on raitl- 
ways to be shifted, and signals worked by an attendant in the train 
while the train is in motion.”—Dated 6th April, 1864. 

The object of this invention is to enable the engine driver or guard to 
shift the points and work the signals while the train is in motion, without 
the aid of either poi or signal . The invention consists of an iron 
plate or bar fixed in a frame at the centre, rising above the surface, 
gradually sloping off at the ends, having a weight attached to one end, 
resting on a block, to prevent jar in the rise and fall; this plate or bar is 
attached by a crank to an iron rod and vertical lever, The other end of the 
iron rod acts by means of another crank upon a shifting rail, between 
which and the main rail is a groove to receive stones and other obstruc- 
tions which might otherwise impede the motion or prevent its action. 
Connected with the engine, trucks, and carriages is a smali wheel or wheels 
under the contro] of the engine driver or guard by means of a handle. When 
it is required to move the train to a siding or to auother line, the guard, if 
the train is being backed, or the engine driver, if it is going forward, by 
moving the handle attached to the small wheel or wheels, will cause 
pressure to be made on the iron plate or bar, which, by means of the rod, 
opens the shifting rails or tongues ; after the train has pas-ed the rails or 
tongues will return to their former position. The apparatus for working 
the signals consists of a lever with a weight at one end, and a rod and chain 
or wire at the other. The rod is attached by a crank to the rod which 
works the signals, and the chain or wire forms the connecting medium 
between this apparatus and the lever which shifts the points, The signals 
may also be acted upon independently of the points. By means of the 
rocking lever a bell can be rung at any required distance. 

863. J. H. Jounson, Lincoln's-inn-jields, London, “ Permanent way of 
reilways.”—A communwation.— Dated 6th April, 1864, 

This invention relates to improvemcnts in the sleepers, and modes of 
securing the rails and preserving the cant and gauge of the rails in the 
permanent way of railways; and consists, according to one arrangement, 
in the employment of wrought or cast iron transverse sleepers, which are 
rolled or cast of a hollow or trough shape on the under side. The trough 
shape may either be produced by curving downwards, in a convex manner, 
the sides of the sleeper, or curving them inwardly, or in a concave manner. 
Although these forms are preferred, oiher shapes may be employed, pre- 
senting a hollow or trough in transverse section. Or an undulated section 
might be used, so as to present three supporting points, the main bearing 
being in the centre line of the sleeper. Some of these sleepers are made to 
extend across the way, so as to carry both the rails, and, between then, 
other intermediate sleepers, of the same form but shorter, are employed. 
The desired cant or inclination of the rail is obtained in a certain and 
exact manner by bending downwards, or depressing the longer sleepers 
more or less in the centre, according to the degree of cant required. In 
securing the flat-bottomed rail to these several sleepers, the tops or rail- 
bearing surfaces of which are made flat, it is proposed to employ wrought 
or cast iron clips, placed on each side of the lower flange of the rail, the 
clips being curved in such a manner as to rest at one end upon the top of 
the sleeper, and at the other upon the flange or foot of the rail. The clips 
are tightened down upon the rail flange by means of screw bolts passing up 
through the sleeper and through the clips, and secured by a nut or key, or 
by rivetting them over the clips. 

874. A. Riae, jun., Chester, “ Apparatus for propelling vessels.”—Dated Tth 
April, 1864. 

This invention is applicable where rotating propellers, such as paddles or 
screws, are employed. When rotating paddles are employed, the floats of 
the paddle, as they leave the water, throw a quantity of water upwards 
behind them. Now, in order to cause the water so thrown upwards behind 
the paddle to be deflected, so that it shall be caused to flow in a direction 
opposite to that in which the vessel is moving, or nearly so, the patentee 
places behind the paddle fixed curved plates, or vanes, so formed that as 
the water is by the paddle thrown ney against them, the water is by 
them gradually deflected, and caused flow in a horizontal direction. 
When screw propeliers are employed, a quantity of water is carried round 
with the screw, and is also thrown outwards from it, and, in order to cause 
the water so caused to rotate or be thrown outwards by the screw, to flow 
in a direction opposite to that in which the vessel is moving, or nearly so, 
he places around, or at the rear of the screw, or both around and 
at the rear of the screw, a number of fixed curved blades, or 
vanes, 80 formed that the water, as it passes from the screw, is by them 
gradually defiected, and caused to flow in a direction parallel with 
the axis of the screw. The curved blades or arms may be carried by a 
cylinarical case that is concentric with the axis of the screw, the cylindrical 
case both enclosing the curved biades and also the screw. In front of this 
case, or towards the bow of the vessel, a grating, of suitable dimensions, 
may be fixed, to prevent weeds and other obstructions finding their way 
into the apparatus and fouling the screw. 

894. M. Benson, Hinde street, Manchester-square, London, ‘Pumps for ships, 
&c."—A communication.— Dated 9th April, 1864, 

The First part of this invention consists in the combined arrangement of 
the parts to give motion to the piston of pumps, more particularly to 
pumps the barrels of which are placed in a horizontal position. In apply- 
ing this improvement the inventor casts, bolts, or screws a lug to the 
underside of the barrel of the pump ; to this lug a forked arm is fitted, 
which has a vibratory or rocking motion by means of a lever, worked by 
manual or other power, The lever or prongs of this fork are made to pro- 
ject up one on each side of the barre! of the pump, to which prongs are 
jointed rods or bars, made to extend to the end of the barrel of the pump, 
and bent or formed to a suitable shape for attaching to the piston of the 
pump. The several pieces or parts forming the improvement thus being 
united, motion is given to them through the forked rocking arm by means 
of a suitable bar, which imparts motion to the piston of the pump. ‘The 
valves of the pump are placed on the top side of the barrel, similar to 
those described in a ;atent granted to the present inventor the 4th April, 
1842, No. 967. The barrel of the pump is furnished with flanges projecting 
from its side, for attaching the whole of it to a broad post or wall. The 
inlet pipe can be joined to the back or front of the pump. The Second 
pait of this invention consists in arranging the parts of the pump +o that 
two vertical cylinders or barrels may be used in connection with the 
arrangement of valves patented on the date above mentioned. In this part 
of the invention hinged swinging bolts will be employed, for holding the 
jointed parts of the pump together.— Not proceeded with. 
9v5. T. C. Jones, Liverpool, “ Ships’ anchors."—A communication.—Dated 

llth April, 1864. 

This invention relates to that class of anchors in which the arms or 
flukes are connected to the shank or crown by a joint, and consists in so 
constructing the several parts that, when the anchor takes the ground, 
both of the arms or flukes shall grip and hold, and be in such a posi- 
tion as regards the crown part or end of the shank that it cannot 
“foul.” The invention cannot be fully described without reference to the 
drawings. 

907. A. Earnxsuaw, Shesiield, ‘ Means of connecting rails for railways.”"— 
Dated Lith April, 1364. 

In carrying Out this invention the inventor employs a double locking 
plate or fish, tormed of two plates connected together in the centre by a 
web, +o that the transverse section thereof would resemble in form the 
letter H, the inner side of each plate being formed to fit the sides of the 
rail. The web which connects the two plates together may be of the same 
length as the plates, but he prefers to make it sorter than the latter, and 
he cuts or forms a corresponding notch or slotin the web of each rail at the 
end thereof, so as to fit the web of the locking plate. The joint is made by 
merely placing the double-locking plate upon the end of one rail, and 
sliding the other rail thereon endwise. At certain intervals be makes the 
locking plate with the web only at one end of the plates, and he lengthens 
the slot in the web of the rail; and passes a bolt through that part of the 
piate where there is no web, and also through the web of the rail, so that 
upon removing this bolt the locking plate can be slidden endwise entirely 
on to the end of one rail, so as to allow of the rail being lifted straight up 
without sliding it endwise.—Not proceeded with. 

911. F. G. PirpMont, Paris,“ Oul boxes used for oiling the axle-trees of rail- 
way carriages.” —Dated lith April, 1564. 

In performing this invention the inventor proposes to lubricate the 
journals or axle trees of railway rolling stock, by means of oil boxes en- 
closing a cylinder bathing in the cil, and supported at its centre by two pins 
or pivots submerged in the oil. h of these two pins rolls in a support 
or bearing,furnished interiorly with aspiral spring, which keeps the cylinder 
constantly adhering to the journal, in such a manner that, without the 











aid of any mechanism the wheel, in running, gives a rotary motion to the 

cylinder which furnishes an abundance of oil to the journal. The level of 

the oil being below any issue, whether the vehicle be statiouary or in 
motion, it cannot escape.—Not proceeded with. 

913. T. CHAMBERLAYNE, Cranbury Park, near Winchester, ** Safety hooks 
and couplings for connecting railway engines and carriages, &c.”—Dated 
12th April, 1864. 

For the purpose of ig carriages posing a railway train, or the 
engine and tender and the carriages, to become detached from each other 
when from any accidental cause the engine and tender or any c.rriage may 
leave the rails and endanger the safety of the remainder of the carriages 
and their p gers or cont the 5 substitutes for the ordimary 
form of hook employed for connecting the side chains and screw coupl 
a hook of L-shape, single or double, having a hinged piece or even 
point, which may be held in its normal position, or position of rest, by a 
hinged spring, chp piece, or stop into a hole or recess in which the movable 
point is made to tuke or enter, and is thereby held firmly ; or the hinged 
piece or movable point may be so formed as to complete the third side of 
the staple-like hook, and be held in its place by a spring. A link of flat 
section and suitable width to correspond with, but not occupy the whole of, 
the width of the hook is employed, and inasmuch as the link while being 
pulled or drawn in a straight tive, or within certain limits of divergence 
from the straight line, will rest securely within the L hook, the movable 
eae forming the third side thereof is held securely in its place, and cannot 

e opened by the vibration or motion of the link within the hook, nor 

otherwise than by the disengagement of the stopper from the point thereof, 
forcibly either by hand, or by the line of draught, or pull upon the link 
being changed from the right line to an angwar direction to right or left, 
as the case may be; the divergence from the straight line of draught 
requisite for the purpose of opening the point of the hook will be in the 
direction of the point of the hock ; this will cause the inner edge of one 
side of the link to come in contact with the back part of the hook, while 
the outer edge of the opposite side of the link presses against in a corre- 
sponding degree, and opens or disengages the springs top piece from the 
end of the hinged point of the hook, which is pressed open or forced back 
by the inner side or edge of the link, and thus the link being set free from 
the hook is drawn therefrom, and the connection between the carriages 
severed by the obliquity of the draught. The width of the link forms one 
end of a right angled bent lever, and the length of the link forms the other 
end ; the inner edge of one side of the eye of the link being the fulcrum, 
while the outer end of the opposite side becomes the point of the lever. In 
attaching or hooking on the links they are passed over the hinged point of 
the link, or the equivalent therefor, which is thereupon turned up or made 
to form the third side thereof, and thereupon, for the purpose of securing 
it in its place, the movable stop piece is brought on to the point, and the 
spring is made to maintain it in its proper pusition. 


Cass 3.—FABRICS., 
Including Machinery and Mechanica! Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ec. 
839. T. Bourne, New York, “‘ Cotton gins."—A communication.—Dated 4th 
April, 1864. 

This invention is an improvement in the kind of cotton gin known as the 
double roller gin or churka, In the metnod of constructing the main 
roller it is applicable also to single roller gins, The doubie roiler gin has 
hitherto had various defects, which it is the object of this invention to 
remedy. One hindrance to the efficient working of the double and single 
roller gins has been the want of a main roller suitable for warm climates, 
sufficiently elastic to firmly grasp the fibre yet hard and durable. To 
remedy the various defects the patentee employs a roller made of, or 
covered with, hide, raw or dried, or skins the surface of which is roughened, 
fretted, or grooved to give the necessary grasp or bite for the cotton Also, 
a brace roller, or wheels equivalent thereto, to sustain, strengthen, or 
support the roller adjacent to the main roller, so that it may not spring. 
The inventor also uses one or more vibrating plates or strippers to strip off 
the seed, having a reciprocating motion from side to side, or in the direction 
of their length. He also uses a doffer or cleaning roller to prevent the 
cotton from clogging the main roller or stopping the machine constructed 
of strips or ribs of leather, zinc, or any other suitable material, placed upon 
a cylinder or upon a flexible endless band. A small cleaning roller covered 
with cloth, list, or any suitable material, is placed in contact with the 
brace roller and roller adjoining, and an arrangement of a chain belt 
running upon whelps in the grooves of the pulley is employed, whereby 
more continuous certainty of action and compactness are secured, 
$42. E. K. Dutton, Sule, Cheshire, “ Coating or covering the surfaces of 

rollers or cylinders with leather or other materials.” — Dated 5th April, 


hi 








1864. 

This apparatus is designed to cover the exterior surface of rollers or 
cylinders with leather, or other suitable required material, and is applicable 
to the covering of rollers used in machines known as cotton gins, and more 
particularly to that description called the Macarthy gin, in which the 
rollers are covered with leather, wound spirally round the roller, The 
apparatus consists of two standards or supports for covering the roller to be 
covered, the journals of the roller revolving in bearings m the top of the 
standards, an arrangement being made for readily inserting and removing 
the roller therefrom. A planed bar is mounted on the standarde, or on the 
bed plate of the machine, and is caused, by means of screws and bevel 
gearing, or otherwise, to slide to and from the roller, and parallel with the 
surface thereof. On this bar a carriage slides, carrying two rollers, one 
with its axis parallel to the roller to be covered, to press the leather on to 
the surface of the roller, the other with its axis at right angles to the 
former, to press the coils of leather against each other, the pressure of the 
first-named roller being effected by means of a handle or weighted lever on 
the shaft actuating the slide bar, the resistance of the carriage as it slides 
on the bar affording sufficient pressure to force the coils of leather together. 
The gum or cement, by which the leather is caused to adhere, may either 
be applied to the leather or to the roller, by hand or by self-acting means. 
846. M. J. Ronerts, Pendarren, near Crickhowell, Brecknockshire, “* Prem 

paring, spinning, twisting, and doubling wool, cotton, &c."—Dated bth 
April, 1864. 

This invention consists in the employment of « slough or tube round 
that part of the spindle within the bobbin, arranged and working in 
manner heremafter explained, that is to say:—The inventor proceeds to 
describe his invention, applied, First, to an inverted flyer, driven by wheel 
and band, as usual, the spindie of which moves up and down in a well- 
known manner, for the purpose of laying the yarn regularly from top to 
bottom of the bobbin. Upon this spindle he places the slough or tube, 
and fits an oil cup upon the spindle in which the lower end of the tube, 
which is bushed, is free to rotate ; the tube is supported at top by a pin or 
stud fixed to the upper edge thereof, and free to revolve in a cup provided 
for its reception in the top of the spindle. Or, instead of the upper end of 
the tube being supported upon a pin, he allows the tube to revolve upon 
its lower edge, and uses a cloth or other bush as a lining to the upper end 
of the tube. He fixes on or above the oil cup a table for supporting the 
bobbin ; a cloth washer may be interposed between the bobbin and table. 
The invention also consists in the employment of a cloth or other cushion 
of suitable material for the lower edge of the tube to run upon in order to 
avoid metallic contact. In every case the bobbin is placed over the tube, 
and when the inverted flyer is used it rests upon the washer and table betore 
named to produce the drag. When he applies the slough or tube to a 
spindle with flyer fixed on the head thereof, he prevents contact between 
the lower edge or bearing of the tube and the spindle by means of an 
anuular partition, into which oil may be supplied. The invention further 
consists in forming a flange on the tube itself for the bobbin to rest upon, 
and then the tube is retarded by friction, or otherwise, in order to produce 
the drag.—Not proceeded with. 

850. J. Phar, E. Spencer, and J. Dopp, Oldham, “ Mules for spinning and 
doubling cotton, wool, dc." — Dated srd April, \864. 4 

This invention cannot be described without reference to the drawings. 

854. D. Stewart, Glasgow, “ Apparatus for calendering, mangling, or 
Sinishing.”— Dated Oth April, 1804. : 5 

This invention consists in obtaining the pressure required in such appa- 
ratus by means of pistons or rams acted upon by water, steam, air, or 
other fluid, aud acting upon levers, which levers communicate the pressure, 
by preference, in an increased 1atio to the rollers or bowl-.—Not procecded 
with. 

857. J. Lieurroor, Accrington, “ Sizing textile fabrics and yarns.”—Dated 
6th April, 1864. 

In periorming this invention the inventor uses tungstate of soda, potash, 
or ammonia—dry or in solution~ mixed with flour, starch, farina, or other 
substances that are used for sizing purposes, for finishing cloth yarns or 
printed goods ; and when be uses it for sizing or finishing yarns, cloth, or 
printed goods, be takes about 8 oz. of dry tungstate of soda, or one part of 
tungstate of soda in solution, at about 50 deg. Twaddle’s hydrometer, and 
mixes it with from oue to four gallons of Hour or starch paste, at from $07, 
to 16 oz. of flour or starch per gallon, Me passes the yarns, cloth, or 
printed goods through this mixture by the ordinary processes of sizing or 
finishing aud drying.—Not proceeded with. 

858. J. NicuoLs, Pendleton, ‘* Looms.” —Dated 6th April, 1864. 

‘This invention reiates to those Jooms worked either by hand or power, in 
which several warp or yarn beams are employed m the wanutacture of 
strapping, quiltings, and other similar articles, and consists in connect- 
ing all the b.ams together by toothed wheels, or worms and worm wucels, 
or o her similar gearing, or by bands or belts, so as to cause them to 
revolve in a positive manner withvut avy slipping and uncertainty at equal 
or unequal speeds, as may be cesired, to give the required lengths of warps 
or yarus.—Not proceeded with, 

859. E. T. Huones, Chancery-lane, Loudon, *‘ Manufacture of printed 
woollen velvets ov plushes."— A communication.— Dated 6th Apri, +864. 

This invention cannot be described without reference to the drawings.— 
Not proceded with, 
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678. D. MoseLey, Ardwick, Manchester, “‘ Manufacture of cloths composed 

> of woven or felted fabrics or fibrous substances combined with india- 

» rubber, gutta-percha, balata, or any of their compounds.”"—Dated 8th 
April, 1564. 

The patentee claims th facture of Pp d cloth posed of 
woven or felted fabric or Borous substances as a ground or foundation, and 
ornamented in imitatfon of inlaid or tessellated work, by the application 
thereto of various patterns and designs in detached pieces, or by printing, 
as described. 

887. W. CLARK, Chancery-lane, London, “ Preparing or treating vegetable 
Abrous materials,”—A eommunication.— Dated sth April, 1864. 

For the,pyrposes of this invention the matters are steeped in a bath of 
muriatic ar sulphuric acid marking two degrees, which is allowed to boil 
for a quarter.of an,hour, and they are then exposed for about an hour in a 
running stream of water, which effectually separates the textile fibres from 
all foreign matters, at the same time retaining all the strength, suppleness, 
and elasticity of the fibre. The method of converting the fibres and waste 
into wool and cotton consists in steeping them in a caustic lye marking 
eight, degrees, which is kept in ebullition for about forty-five minutes, 
after which the matters under treatment are washed and again boiled in a 
goapy liquid for about a quarter of an hour, being lastly rinsed in running 
water.— Not proceeded with. 

890. M: Simreon, Danebridge, Winele, near Macclesfield, “ Apparatus for 
covering elastic and other strands.”— Dated 8th April, 1864. 

The object of this invention is to cover elastic and other strands with silk 
or other fires in a rapid and economical manner. To this end the inventor 
employs a hollow spindle, through which he passes the strand or strands to 
be covered, and he leads up the strand to a pair of draft rollers, which 
deliver it to a bobbin or reel that is intended to receive the covered strand. 
The bobbin which carries the covering thread or fibres he places upon the 
hollow spindle, and over the bobbin and bearing upon it he places @ loose 
flyer. This flyer is provided with a pendant eye for taking off the covering 
thread from the bobbin anda twisel that stands immediately above the top 
of the spindle and concentric therewith. The strand passes freely up to the 
drafi rollers in the line of axis of the bobbin, and through the twisel of the 
flyer, and is unaffected by, and does not. interfere with, the rotation of the 
spindle. The hollow spindies admit, therefore, of being mounted as closely 
and driven at about the same rate as the spindles of a throstle frame, and 
thus the covering of strands may be mest speedily and economically 
effected.— Not proceeded with. 

886. R. Tuarcner, Oldham, “* Lubricating machinery for preparing, spin- 
ning, and doubling cotton, d&e."'—Dated 8th April, 1864. 

This vention consists, First, in lubricating slubbing, intermediate, and 
roving bobbin wheels and spindles by means of a sponge, or other absorbent 
material, which is placed in a groove formed on the dutside of the bolster 
that supports the spindle, and on that part of it on to which the bobbin 
wheel fits. This sponge, or other absorbent material, will absorb the oil, 
and give it to the bobbin wheel and spindle aa required. Secondly, in 
lubricating throstle and double spindles by means of a piece of sponge, or 
other absorbent material, applied as hereinafter described. The patentee 
forms holes in the bolster rails, which he packs with sponge, or other 
absorbent material, which will absorb the oil and give it to the spindle, as 
required, through a hole which connects the one in which the absorbent 
material is packed with the spindle; or, instead of as above, he forms a 
groove on the outside of the bolster, and in this groove he places the 
sponge, or absorbent material, which absorbs the oil and gives it, as 
‘required, through a hole in the bolster to the spindle ; 6r, instead of as 
Above, hé makes the bolster smaller in diameter than the hdl in the rail 

‘Into which it fits. He wraps the absorbent material rotnd the bolster, 
‘When it absorbs the oil, and gives it to the spindle through a hole in the 
bolster, In this case he fastens the bolster in the rail by a nut on the 
underside, or makes the rail with holes smaller at the bottom than at the 
top, when he screws the bolster into the smaller part, or fastens it with a 
set screw. 

906. M Topp, Brad/ord, “ Machinery and apparatus for combing wool, &c.” 

— Dated iith April, 1864. 

This invention relates to means of pressing the wool or other 
fibres into the teeth of the combs, and the improvements consist 
in the application of a series of knives or plates of form and size 
suitable to pass in betwixt the rows of teeth in the combs, and to 
which oscillatory or rising and falling motion is given by eccentric or 
other similar means, in order thereby to press the wool or other fibres 
into the teeth of the comb as it is fed to the machine, in substitution of 
dabbing brushes now employed for that purpose, Or such knives or plates 

may be circular and have rotary motion communicated to them. Also a 
series of stationary knives or bars may be employed in combination there- 
With for retaming the fibres in’ the teeth of the:combs when pressed therein 

. by the movable knives until drawn off by the orainary means,—Not pro- 
ceeded with. ' 

908. J. Ferrier, Dundee, ‘* Preparing jute and other fibrous substances for 
hackling, teasing, spinning, &e."—Dated 11th April, 1864. 

The patentee claims preparing jute and other fibrous substances of that 
class for hackling, teasing, spinning, and other purposes, by means of soap, 
that.is to say, the chemical combination of a fatty acid with an alkali 
either when hardened in the usual manner for sale, or while in a soft state,’ 
after saponification has taken place, in solution with water as described, 
instead of vil, or oil and water, or oi], water,and soda, or other mixtures or 
methods hitherto employed in such preparation, 

919. W. Ganv, jun., Nottingham, “ Manufacture of looped fabrics." —Dated 
12th April, 1864. 

This invention relates to the manufacture of looped fabrics by round or 
circular machinery, in which the fabric is produced in a cylindrical or 
tuoular form, and the improvements consist in arranging the needles in 
two.coneentric rings, with the stems of the needles parallel or inclined to 
the axis of the ripgs, and the barbs or hooks of the needies of one ring being 
in the opposite direction to that of the other, combined with the use of 
thread carriers, Which have motion given to them so that at one time they 
may be laying thread to form loops with needles of one ring, and then with 
needles of the other ring, and back again alternately, by which longitudinal 
ribs will be produced, with the loops of adjoining ribs turned in opposite 
directions. Or by causing the thread carriers to follow in pairs, and each 
of a pair alternately acting with needles of the inner and then of the outer 
circle, double fabric, each ribbed or plain, may be produced. The move- 
ments of the thread carriers, from acting with one to acting with the other 

-set-of veedies and back again, enable the patentee to produce effects at the 
times and in the order desired in lace wheels, or by other suitable means. 
by allowing one thread carrier to lay thread continuously on and form loops 
with the needles of one ring, and the other thread carrier to lay thread on, 
so as to form Jogps with needles of the other ring, two fabrics will be simul- 
taneously produced, 








CLass 4.—AGRICULTURE. 
including Agricultural Engines, Windlasses, Implements, Flour 
Mills, fe. : 





| or may be a part of the vessel structure. 


915, M. L. Perens, Stockport, and W, Harkes, Lostock, Gralain, “ Machinery | 





Jor mowing and reaping.” —Dated 12th April, 1864. 

This invention consists, First, in placing the cutters in a line with the 
axis of the driving wheel, instead of placing them either before or behind, 
as now customary ; this position allows the cutters to follow the inequalities 
in the ground. The invention consists, Secondly, in connecting the shafts 
for the horse and the seat of the driver to a swivel frame, connected toa 

_ centre stud in the main frame of the machine, for enabling the machine to 
be worked alternately to and fro across the field, and in locking the same 
with self actingeatches, The invention consists, Thirdly, in making double 
cutters with knife edges at each edge of the blade, and in maiing the 
guides through which the cutters work to project on both sides of the 
blade, The invention consists, Fourthly, in supporting the entters in a 
frame, Which frame is acted upon when required from both sides of the 
thachine by two treadles and levers, to enable the driver to raise or lower 
the cutters at pleasure, when backing or when a stone or other obstacle has 
to be avoided, When the machine is used for reaping, the platform for 
the attendant who rakes up the corn is swivelled over and turned round 
with the shafts, and the seat for the driver when the direction of motion is 
reversed, 

16, J. B. Atiiort, Nottingham, “ Ploughs.”— Dated 12th April, 1864. 

This invention consists in the ensployment of a diserevolving freely on an 
axle fastened to the framework of the plough. This dise takes the place of 
the breast of the plough, and is fixed at a suitable angle to the beam, so as 
to force the earth to the required distance and turn it over, and as the disc 
revolves in passing through the earth, the power required to work the 
plough is considerably reduced. Also, in the use of adise, or discs, revolving 
treely on an axle fastened to the frame of the plough on the opposite side 
to the first-mentioned disc. These improvements may be applied to ploughs 
worked by steam, horse, or other power.—Not proceeded with. 

—— 


Ciass 5.—BUILDING. 
Ancluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §e. 
S45. J. N. Dovanass, Dulwich, “ Constructing, or framing lighthouses, 
hollow metal piles, ena cyltnders, dc.”"— Dated 5th Aprt, 1s64. 
in constructivg og framing lighthouses, hollow metal piles, and cylinders 
tho patentee employs a series of quadrilateral frames or panels, each frame 
being completa in itself, and made of angle iron or metal of any conve- 
nient section, welded up or otherwise fixed together, so as to make rigid 
frames. If the structure to be framed be cylindrical, the frames may be 
similar from end toend, and each frame is curved to the radius of the cylinder, 
In forming the structure the frames are put together edge to edge, so that the 
diagonals of each frame run longitudinally and transversely of the struc- 











ture. The sides of the frames or panels are each of them rivetted or fixed 
to the side of another frame or panel which is in contact with it, and the 
angles of the frames so meet that their junctions are perfectly fished, the 
‘apgles of four frames meeting in a point, and then one pair of frames 
serves to fish the other pair; thus the sides form double ribs or webs 
crossing each other, and running continuously and spirally from end to end 
of the structure in opposite directions. If the structure is to be taper and 
tot: cylindrical, the frames will not be exactly similar throughout, but will 
gradually decrease in size as the structure tapers away. To a framing thus 
constructed metal plating may be applied, as may be convenient, being 
rivetted or otherwise fixed to the webs of the frames. The patentee 
prefers that the plates should be of sufficient size to pass over two or 
more frames, as the strength of the structure is thereby increased. 

875. C. Bearp, Bury St. Edmunds, “ Glazing horticultural and other strue- 

tures.” —Dated 7th April, 1864. 

For the purposes of this invention, in place of supporting the squares of 
glass with which the building is to be glazed, on iron bars, made with the 
usual sash bar rabbit, as is common when iron sash bars are employed, the 
squares of glass are supported by bars of T-iron, or of other suitable sec- 
tion, having one flat side upon which the said edges of the squares of glass 
are to rest, and the squares of glass are held against the flat side of the T 
or other iron by bars of half round or other suitable section of iron, having 
a flat side, the edges of the squares of glass being nipped between the flat 
side of the T and the flat side of the half round iron. Between the surfaces 
of the-glass and the flat sides of bar iron, strips of very thick soft paper, or 
paper wadding, or materials manufactured from a pulpy substance, or any 
soft elastic fabric, are placed, thus avoiding the use of putty; the outer bars 
of iron are drawn towards the inner bars of T or other iron by means of 
screws or otherwise ; the squares of glass are cut to any suitable length, 
and.are of a width slightly less than the distance between any two of the 
T or other sash bars, so that the flat side of each sash bar may support the 
side edges of two squares of glass. The squares of glass are so placed 
together that each corner of a square of glass meets the corners of three 
other squares, and the corners of ali the squares are cut away in order to 
form spaces wherever the corners of four squares of glass come together, 
through which the screws which draw together the upper and under bars 
may pass. In glazing a horticultural or other building in this manner, the 
T or other sash bars are first erected in the proper positions, a strip of thick 
paper or other soft fabric is then laid along the flat side ot the T or other 
bar, the squares of glass which come on each side of a bar are then put in 
their place, the side edges of the squares of glass which come on opposite 
sides of the bar being brought together as nearly as is convenient in the 
middle of the bar ; a strip of thick paper or other fabric is then laid along 


“the edges of the glass, where they come together side by side, and over 


this is placed a length of the half round or other suitable bar, and this bar 
is then screwed to or otherwise drawn towards the I or other bar, the 
screws, when screws are used, are situated at the points where the corners 
of the squares of glass come together, as above described, suitable holes to 
receive the screws being formed in the bars previous to their being erected 
in their places, The bars may, if desired, be galvanised, or.they may be 
otherwise coated. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
851. W. CLakK, Chancery-lane, London, *‘ Cartridge’ boxes and percussion 
cap pouches."—A communication. —Dated bth Apri, 1864. 

This invention consists ih providing in a cartridge box or percussion cap 
pouch a rotating cylinder containing compartments or receptacles, whiel 
open in its periphery for the reception and delivery of the cartridges or 
caps, and having in or on one side a series of holes or -teeth corresponding 
with the number of compartments or receptacles, to enable it to be turned 
by a pawl attached to a lever working upona fulcrum pin on’one side of the 
box or pouch, for the purpose of presenting the cartridges or caps, one 
after another, opposite to a spout or opening in the bottom of the box or 
pouch, whence they are dropped out one at a time as required for use. 

866. W. Hin, Aston, near Birmingham, “ Breech-loading jsire-arms.”— 
Dated 7th April, 1864. 

This invention relates to breech-loading fire-arms of the kind commonly 
called drop-down guns, and consists in taking down the barrels during the 
discharge by the means of two bolts working through the break-off, and 
engaging in two holes or recesses, situated respectively in the rib between 
the barrels, and in the lump underneath the barrels. The said bolts are 
connected together by a bar at the back of the break-off, and are urged 
forward by a spring. The bolts may be withdrawn by a lever on the tang 
of the break-off, the said lever being connected with a pinion underneath 
the tang of the break-off. The pinion engages with a rack connected with 
the bolts, so that, by pressing the lever, the bolts are withdrawn,— Not 
proceeded with, 

869. J. Sniper, jun., Great Carter-lcne, London, ‘‘ Breech-loading ordnance 
and projectiles.”"—Dated 7th April, 1864. 

This invention cannot be described without reference to the drawings. 

871. W. B. Apams, Holly-mount, Hampstead, “ Construction and propulsion 
of vessels.”"— Dated 7th April, 1864. 

This invention consists, First, # a new mode of applying armour plates 
so as to elude more effectually the destruction arising from the impact of 
shot or other projectiles. For this purpose the inventor applies the 
external armour plates in a series of deep or short steel or iron or other 
metal tubes, which may be circular or polygonal, or of any other desirable 
form in section, and they may be in layers one above another, with or with- 
out supplementary plates between them ands the vessel’s side, so that the 
structure will resemble in geveral appearance the cclls of a honeycomb, 
and the tubes may be so formed as to yield elasticity with a resilient action 
under blows by being barrel-shaped, or convex, or concave on the sides, 
The whole may be connected together by bolts passing through the plates, 
such bolts passing through the centres of the tubes, or between pairs or 
clusters of tubes, The tubes may be solid, or formed with meeting edges, 
uuwelded or folding over each other; and the bolts which connect the 
plates and tubes may be curved, or otherwise formed, so as to be elastic 
lengthwise, the nuts being countersunk, and covering the screw threads, 
to erent breakage. The hollow spaces may be filled with bitumen, or 
asphalte, or similar substances, covering the whole surfaces ; the tubes may 
rest on their sides in horizontal layers or shelves projected from the vessei’s 
side, so as to carry the armour plates, or in any other convenient mode. 
For the purpose of propulsion on such vessels as are moved by the power 
of heat, through the agency of water or other means, the inventor uses 
liquid fuel, such as oil or melted grease, either animal, vegetable, or 
mineral but-he prefers what is called coal oi), that is to say, ol distilled 
from coal, by low heat, and either refined or not ; or the oil known as 
petroleum or rock,oil, or shale oil, or similar substances, and he prefers it 
to be in a condition of considerable fluidity, For the purpose of using it 
safely and conveniently ne carries it in strong vessels or tanks of metal, 
which may be dis; osed in any convenicut part of the hold, or elsewhere, 
All these vessels have air pipes 
or passages at the top, through which air may be injected at any pressure 
required, regulated by a pressure valve. From the vottom of the vessels 
pass other pipes, the ends of which communicate with the furnace portion 
of the boiler, and may be pierced with fine holes, like the spout of a 
watering-pot. Around these pives are second pipes, concentric to them, 
and through this air is ejected by pressure, so as to form a cover of air 
round the spray of oil, and commingling with it. This compressed air and 
spray of oii c mmingled are delivered upon a furnace hearth, which he 
preiers to grate bars, though the latter may be used also with incandescent 
coke or coal, or with a heated surface, so that the oi! will become gas and 
flash into flame, filling the whole of the fire-box and tubes, and gene- 
rating steam more rapidly than any red-heated solid fuel.—Not proceeded 
with. 

880. C. A. Fercusox, jun., and T. Frrevsox, Millwall, ‘‘ Apparatus for 

checking the recoil of gun carriages.” — Dated 8th April, 1864. 

These improvements relate to a novel niode of constructing and working 
duplex compressors. Between the slides upon which the gun carriage 
traverses, and attached to the carriage, there are two strong metal plates 
or compressors, an upper and a lower one, which, on being drawn together 
by a right and left-handed screw, forcibly grip the upper and under surfaces 
ot the slides. Between these compressors, and occupying nearly the 
whole space between the slides, are two parallel blocks of wood or metal, 
having an oval indent in their centres. Upon the middle of the right and 
left-handed screw shaft there is an oval block or cam, the revolution of 
which forces the blocks asunder against the two inner surfaces of the 
slides; or these blecks may be forced asunder by wedges attached to the 
upper and lower plates of the compressor. On motion being given to this 
duplex compressor, by a lever worked by a rope, or by a screw, such an 
amount of pressure will be produced simultaneously upon the upper, inner, 
and under surfaces of the slides, as will, when the gun is fired, materially 
check the recoil of the carriage to which this compressor is attached. 

883. F. C. Goopwin, Liverpool, “ Sights for small arms and ordnance.”— 

Dated 8ih April, 1364. 

This invention relates to an improved apparatus called a “ horizontal 
foresight,” which is to be attached near to the muzzle of fire-arms, for 
the purpose of facilitating aiming therewith, and is an improvement on a 
sight already iy public use and known as * Goodwin's horizontal bar sight,” 
which latter consists of a plate of suitable form with a “slit” or “cut” im 
the centre throygh which the light shines, and gives the appearance of a 
white line on'a Mere gfound; this line is the aiming or sighting line, but 
when aimed at g dark, object, this line is invisible, and the sight therefore 








tendered useless. This invention consists in the use of a line of platinum, 
gold, or other suitable metal or material in place of the “ daylight streak ”’ 
upon the aforesaid plate or bar, or the object may be effected by reversing 
the colouts, viz., by making the plate or bar of any white metal or material 
with a blank line upon it, or by making the plate or bar with a line upon 





it of such different colours, metals, or materials as possess a sufficient 

contrast to be easily, correctly, and distinctly visible. The width of the 

line, whether black, white, or any other suitable colour, may vary accord- 

ing to the purpose for which it is intended to be used, but for ordinary 

purposes the width will be from deeimal ‘(02 to decimal *06 of an inch, 

910. F. A. P. Picou, Throgmorton-street, London, *‘ Construction of powder 
flasks.” — Dated 12th April: .V864. 

This invention consists in the method of regulating the supply of gun- 
powder to the nozzles of powder flasks. To effect this the patentee makes 
use of a slide, preferably of metal, which he places immediately beneath 
the circular plate which forms the-head or top of the flask. This slide 
moves in guides, or otherwise as most convenient, and has formed in it an 
opening corresponding to the aperturé in the plate over which the nozzle is 
fixed. A shank terminated in a button projects through the.side of the 
flask for the purpose of acting on the slide when wished, and has formed on 
it a stud or projection, against which presses a spring of suitable strength. 
When a charge of powder is required, pressure is applied to the button 
on the shank connected with the slide, which brings the opening in the 
slide so as to coincide with the aperture in‘ the circular plate before 
mentioned, and of course the powder runs out. On the pressure being 
removed from the button, the spring brings back the slide and closes 
the opening in the plate. 


—_—_—_—_ 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §¢. 
903. A. Smitu, Stratford, ** Lamps.”--Dated 11th April, 1864. 

This invention consists in arranging and constructing lamps in the 
manner hereafter stated, that is to say, the reservoir for oil or other liquid 
to be burned, is a closed vessel with a neck provided with a screw or other 
stopper. Perforations or appertures are made in the lower part of the neck 
opening into a basin or dish, round which the inventor places wick-holding 
tubes ; the inner ends of the wicks lie in the oil or other liquid entering the 
dish from the reservuir. Round the reservoir and extending down to the 
dish, he fits a reflector, and forms holes in the lower part thereof, for the 
passage of air between the inner surface of the reflector and the reservoir, 
to keep the latter cool. —Not proceeded with 
912, R. A. Kemp, Dudley Grove, Paddington, *‘ Apparatus or instruments 

employed for assisting or auling in the tuning of pianosortes and other 
keyed musical instruments.”— Dated 11th April, 1864. 

This apparatus or instrument consists of beliows having within apparatus 
for producing the best sound or sounds, From the ene end or side of the 
bellows, in connection with each rod or vibrator, is a key, which projects 
from out of the case of the bellows, while -the opposite or inner end ot the 
key rests on the reed or vibrator, which is set in motion by the action 
of the bellows, there being a supply valve within the case of the 
apparatus. The instrument or apparatus, when applied for use, is placed 
under the key board of the pianoforte, or other keyed musical ingtrument, 
and fastened by hand screws ; a key is then registered, and the bellows raised, 
and a note-corresponding is struck on the pianoforte and tuned in unison 
to the number of vibrations preduced by the apparatus. This process is re- 
peated to each consecutive semitone: until the scale or bearings are laid-or 
determined, The tone of the apparatus is produced by the free reed being 
acted upon by a suction bellows, the lower board of which is weighted or 
joaded, The apparatus may be made with twelve or more notes or semi- 
tones.—Not proceeded with. 





Crass §.—CHEMIJCAL. 


Including Special Chemical and Pharmaceutical Preparations, Fael 


and ‘Lighting Materials, Preparation -and ‘Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
’ Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

841, S.. MARTIN, jun., Shegield, and E. Younc, Oughtibridze, near She 
** Manufucturé and application of Jire-resisting cements and materials.” 
—Dated ith April, 1864. 

These improved. fire-resisting materials are manufactured by taking the 
ore of titanium or titanic acid, commonly called rubile, or any other ore of 
titanium (such as that called ilmanite) which may be pure enough for the 
purpose, and after having pulverised it the inventors mix it in about even 
proportions with ground ganister (a silicious stone) or silica as pure as Can 
be readily obtained. They then mvisten the compound when thoroughly 
mixed with milk of lime. Tie mixture is then tempered and moulded into 
the required shape, and is dried and burnt similar to an ordinary ganister 
or silica fire brick.—Not proceeded with. 
$43. N. SaRony, Birmingham, ** Photography.”—Dated 5th April, 1864. 

The inventor effects the objects of this invention by a double process of 
vignetting direct within the camera:—First, he produces the bust of a 
person sitting, or other object required, vignetting that portion only which 
1s seen in the finised picture by the use of a properly graduated glass 
suspended within the non-focal rays of the posterior of the lens, thus pro- 
tecting certain portions of the sensitive plate from the action of the light. 
Seconauly, he places before such portion of the said plate, as has already 
been acted upon by the light, an inverted or reverse vignetting giass,’in 
such a manner as to secure the said part from any further action of the 
light, while that portion of the plate previously unacted upon is now 
brought into the focus of a drawing, which is placed before the lens, which 
represents the before-named Richmond or scroll drawing, the result being a 
scroll vignette or photograph. The same effect may also be obtained by 
the process known as double printing. —.Not proceeded with. ¥ ; 
876. J. S. Ricuarpsoy, Waterford, “ Preparing the carcases of pigs and 

other animals for curing.”"—Dated 7th April, 1864. ; 

This invention consists in subjecting the carcases of pigs and other 
animals to streams of atmospheric air artificially produced in order to 
cool and set the flesh, and to carry off the navural moisture from the 
surfaces. . 

848. R. A. Brooman, Fleet-street, London, “* Manufacture of artificial suel.” 
A cominrvnication.— Dated 5th Apri, 1864. 

In this invention the fuel ié divided into classes, each possessing different 
heating powers, according to the use to which the fuel is to be put. The 
first class is intended for domestic fire-places, The second for industrial 
fire-places and furnaces, The third, in which the heating powers are the 
most energetic, is more especially intended for marine and locomotive uses, 
The following ingredients enter into the composition of this fuel:—1. Resi- 
duum remaining in the purification of petroleum oil, or waste of this oil, or 
raw petroleum oil; 2. Cowdung; 3. Coal dust; 4. Water. The raw 
petroleum, or the residuum or waste of this oil, acts as a colouring and 
agglutinative agent, and the relative proportions of these ingredients in 
the composition fixes the heating properties.—Not proceeded with. 

870. E. ALpIs, Kentish Town, ‘* Production of a new light.”—Dated 7th April, 
ls64. 

This invention consists in the application of oxygen and hydrogen gases 
to the burning magnesium wire supplied thereto through holes attached to 
two cylinders containing the compressed gases. —Vot proceeded with. 

881. W. Woop, Durham, and J. STOCKLEY, Newcastle-upon-Ty ne, * Machinery 
for grinding, sinoothing, and polishing plate glass.”—Dated sth April, 
1864, 

This invention consists in the first place in the adaptation and application 
to machinery for grinding, smoothing, and polishing plate glass, of rolls-or 
cylinders composed of several separate discs or circular plates of ‘glass, or 
metal fixed obliquely on a central axis, or shaft, with spaces between them. 
The dises being arranged in this manner, the revolution of their axis or 
shaft will impart a kind of travelling motion to their peripheries, while 
operating on the surface of the glass, by causing a change of position of the 
parts of such peripheries in contact with the glass. The diameter of the 
dises and the dimensions of the spaces between them muy be varied, and 
these spaces may be formed either by means of a central boss on each disc, 
or by the insertion of separate washers between the faces of the aises, And 
the invention consists, Secondly, in adapting and applying to machinery 
for grinding, smoothing, and polishing plate glass rolls or cylinders com- 
posed of several separate rolls or cylinders, of about from one to two feet in 
length, fixed in a central axis or shaft, instead of rolls or cylinders of the 
ordinary length. These separate rolls or cylinders (either with plain or 
grooved surfaces) may be either fixed on the central axis or shaft so as to 
lie close together end to end, or they may be fixed thereon. with spaces 
between their ends. 

5. J. Luo, Donnington, Shropshire, ‘* Puddling iron.” —Dated 8th April, 





S80. 





1864. 

This invention consists in the introduction ef a combina‘ion of air and 
steam collected or forced into a box or chest into the molten iron, by means 
of tubes depending from the chest. The chest is held by or attached to 
chains to allow ot its being raised or lowered to suit tile furnace, or removed 
for the purpose of leaving the furnace clear and accessible.—Not proceeded 
with. 

Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
“Electrical: Apparatus, Galvanic Batteries, §c- 
suo. J. B. Tuompson,’ Kothwell-street, Regent’s-park-road, London, ** Electro- 
magnetic induction machines.” — Dated 9th April, 1s64, 

This invention has for fts dbjéct'the so’arranging electro-magnetic induc- 
tion machines as to ake theni suitable for use ior ordinary telegraphic 
purposes, the machine itself tMaking‘and breaking thé primary battery 
circuit, and also working ‘a ‘commutator, so as to, lead all the positive 
induced currents to oné conducting wire or channel, and al! the ‘negative 
induced currents to another cofdacting wire or channel, hence, when these 
wires or channels afe.conneeted-at-a distanée, a current which is practieally 
continuous, flows through them, and this current may be used for tele- 
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Nov. 11, 1864. 
phic purposes, just as a direct battery current is now commonly used. 

e patentee employs two sets of induction coils, arranged end to end, and 
at a short distance apart. By preference, he employs two, or an even 
number of coils in each set, but this is not essential, as a single coil may be 
used in place of a set. If two coils be used in each set, he connects their 
soft cores together at their outer ends by a permanent armature ; if several 
coils be used in each set, he couples their cores together in pairs by per- 
manent armatures. Between the two sets of coils he arranges an oscillating 
armature, which, by a rod connected with it, or otherwise, is made, as it 
moves to and fro, to send the primary current first into the primary wires 
of one set of induction coils, and then into the primary wires of the other 
set of coils. The oscillating armature also moves the commutator by which 
the currents induced in the secondary wire of the induction coils, which 
are reversed by the changing the primary current from one set of 
coils to the other, are, nevertheless, caused to pass from the machine 
always in the same direction, the contacts being changed by the commutator 
to compensate for the changes in the direction of the induced currents. 
Thus it will be seen that both the primary and secondary currents are 
directed by the machine itself, so that the machine is self-acting, for as soon 
as the primary current is allowed to flow, one set of induction coils is 
thereby magnetised, and the oscillating armature is drawn towards this set ; 
then, as this motion cuts off the primary current from the first set of coils, 
and turns it over to the other set, these in turn draw back the oscillating 
armature, which is thus kept in constant motion so long as the primary 
current is on, 


Ciass 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 

774. T B. Harrvr, Kildare, ** Printing ov representing musical characters 
and notes, so as to facilitate the reading off of any musical composition.” 
—Dated 29th March, 1864. 

By this invention the inventor is enabled to render the notes, or musical 
characters appertaining to any given part in ‘‘ part music,” readily appre- 
ciable to the eye, by the method of producing, the same on paper gr other 
material in different colours, as, for instance, the 24th Psalm, arranged for 
first, second, tenor, may be first, black ; second, green ; the tenor, red ; and 
bass, blue ; or these colours may be interchanged. The inventor prints 
each colour by means of types or producers (duly inked or coloured), made 
of gutta-percha, or equivalent material, attached to a flat board or sur- 
face, though lithographic, block printing, or other printing may be resorted 
to, as preferable. And this invention may, if desired, be used to distin- 
guish the different notes, tones, or semi-tones, or other characters or 
musical sigus.—Not proceeded with. 

777. S. Harrison and W. Cuements, Birmingham, ‘‘ Five grates.’ —Date 
29th March, 1864. 

In applying this invention to an open fire grate the inventors make the 
fire grate of a cylindrical figure, or of a figure nearly approaching that of 
a cylinder. The cylindrical framework of bars may either consist of 
straight bars parallel to the axis of the grate, or of circular bars arranged 
in planes at right angles to the axis of the grate, or of lattice or open- 
work. The cylindrical fire grate is situated vertically, and has a groove 
running round the circumference of its lower end, the said groove being 
of the figure of an inverted V. The said groove fits upon a ring of cor- 
responding figure on the top of the box which constitutes the ash pan, 
which box is open at one of more of its sides. The fire grate can be 
readiiy turned upon the ring, so as to perform rotation upon its axis. Or 
the grate may be fixed upon centres, or supported on roliers, or otherwise 
supported, so as to be able to rotate. The back of the fire-place is made 
semi-cylindrical, and the grate is so situated as to leave a clear space of 
one or two inches between the cylindrical fire grate and the semi-cylindrical 
back of the fire-place. Combustion is thus maintained all round the fire 
grate, and the part of the fire which is, for the time being, at the back, 
acquires a very high temperature. By partially turning the fire grate 
the highly heated portion may be brought to the front, and the maximum 
of heat obtained from the burning fuel.—Not proceeded with. 

786. Rs LANG, Bolton-le-moors, ** Ventilation of mines.”—Dated 30th March 
864 


This invention consists in extracting or exhausting the impure air or 
gases accumulating in the passages, and thereby causing pure air to become 
supplied instead, thus effecting a thorough current and ventilation.—.Not 
proceeded with. 

778. T. BRap¥orD, Fleet-street, London, “Churning and butter making 
machines.” — Dated 29th March, 1864. 

This invention consists, First, in an improved combination of tin, copper, 
or zinc, with wood veneer of suitable thickness m the manufacture of 
churns, the periphery of which is elliptical, or circular in shape; and as 
more especially applicable to the invention, for which the present inventor 
obtained provisional protection in 1864 (No. 211), by which the milk and 
butter in the process of churning are freed from contact with any metallic 
substance, and a minimum lightness and a maximum strength obtained. 
Secondly, in an improved construction of lid for the more effectual preven- 
tion of escape of air or milk during thé churning process, and mcre 
especially in its application to churns haVing a revolving motion, which lid 
consists of a wood or metallic cover ‘with flange having a groove imme- 
diately under it, and of a smaller diameter than the part of such cover that 
is inserted into the aperture,.in which groove the inventor extends and 
closes in an india. rubber washer of suitable diameter. Upon the larger or 
upper flange he, attaches a cross bar of lance or other wood or metal, the 
ends of which projecting over the flange are secured by wood or metal set 
screws secured to the vessel with one or more sives of its head parallel with 
the shank, so that with a square or other shaped cover not circular (which 
can be turned round) it can be released from pressure for removal by either 
a turn or half aturn of such set sgrews, Thirdly, in improved arrange- 
ments by which the process of separating the butier from the butter milk 
after churning, and also the salting and preparing it for the table or market, 
is accomplished.—Not proceeded with. 
oe eee, Atherington, Devonshire,“ Compasses." —Dated 29th March, 


The object of this invention is to make a compass register the courses 
steered by a vessel during any given period. For this purpose the inventor 
suspends a cylinder on a needle or axis at both ends from the deck by cup 
and ball columns and gimbals. The cylinder hag three or more magnetised 
needles passed through the shaft to which itis secured. He makesa pencil 
descend hy clockwork and register on. a piece of paper wrapped round the 
cylinder the courses steered.—Not proceeded with. 

784. H. Smita and E. Roperts, Widnesdock, near Warrington, “ Machinery 
Jor breaking stones and minerals.”— Dated 29th March, 1864. 

For the purposes of this invention, the sione or mineral to be broken is 
acted on by means of lever jaws in the following manner :—There is a fixed 
jaw and a movable jaw of equal length, ano the stoneor mineral to be broken 
is introduced in the space between the moving jaw and the fixed jaw. The 
moving jaw is mounted on an axis about midway of the length of its work- 
ing face, and some inches back therefrom.. The face of the movable lever 
jaw is inchued to or at an angle with the face of the fixed jaw, its lower 
end coming nearer to the fixed jaw than at its upper end, so that the 
widest space between the two jaws is at their upper parts, and it is into 
this space that the pieces of stone or mineral to be broken are introduced. 
The lever jaw receives a short rocking motion on its axis, by preference, by 
means of a connecting rod, actuated by a crank shaft‘on which is a tly- 
wheel. The crank shaft receives rotatory motion from a steam engine or 
other power, Each piece of stone when introduced into the space between 
the upper ends of the two jaws, is partially cru-hed by the upper ends of 
the lever jaws ; then as the upper end of the lever jaw recedes, the lower end 
will approach the fixed jaw, and the stones between the jaws below the axis 
of the lever jaw will be crushed or broken. The broken stones or mineral 
between the lower ends of the jaws will at the next motion get away, and 
the partially-broken stone or mimeral above will descend so as to be com- 
pletely broken by the lower ends of the jaws. 

724. R. Doveias, New Bond-street, London, “ Combs and brushes.”—Dated 
30th March, 1864. 

In constructing a comb according to this invention the back is formed 
hoilow or tubular, the teeth being so fixed or applied to such back as to be 
capable of being removed therefrom. Within the tubular or hollow back or 
handle there is aself-acting movable piston, which is pressed on by a spring at 
the back. To the hollow or tubular back or handle of the comb there is or 
are one or more outlets, through which any semi-fluid matter contained in the 
hollow back or handle will be forced out by the movement of the self-acting 
piston ; when the said piston is released, a valve which covers, or valves 
which cover, the outlet passage or passages is or are moved away. ‘ihe 
valves used for these purposes are so formed that they close when not pur- 
posely held open by the user of the comb. In like manner may the backs 
aud handles of shaving brushes, and also hair and other brushes, be made 
hollow and have, seli-acting spring pistons and self-acting valves applied 
thereto. 

794. R. Doveuas, New Bond-street, London, ** Rotatory hair brushes.”— 
Dated 30th March, 1864. 
_ Rotatory brushes have heretofore been made in which a cylindrical brush 
is mounted in a straight axis with a handle at one end, and on the other 
side of the brush a crank handle is fixed. In using the apparatus the brush 
is held by the handle at the end of the straight axis against the head, and 
by the crank handle it is caused to rotate. Now, according to this inven- 
tion, the patentee makes a similar but more effective brush by applying a 
crank handle at each end,or placing both the handles of the brush ata 
distance from the centre or axis thereof, and then both handles are effective 
in turning the brush in place of one only as heretofore. 
795. W. E. Newton, Chancery-lane, London, “‘ Machinery or apparatus for 
ot ng rocks or hard substances.” — A communication.—Dated svth March, 


The patentee claims mounting the boring tool in an adjustable frame so 


comstructed as to be fixed against the sides or walls of the gallery, as herein + 








305 








set forth, so that the boring tool may be forced forward in the desired 

direction and made to pierce the hard rock. Also the mode set forth of 

mounting, constructing, and operating the cutting tools. 

797. H. Bayuey and J. Greaves, Stalybridge, and L. Newton, Oldham, 
** Machinery for turning, boring, cutting, shaping, and reducing wvod, 
éc.’’—Dated 30th March, 1864. 

This invention relates to self-acting machinery for forming cop tubes or 
cop bottom holders, and like articles, from wood or other suitable material, 
and it consists in an improved combination and arrangement of seif-acting 
machinery by which cop bottom holders and other like articles are made 
from blauks of any convenient length, portions of which blanks are bored, 
turned, or shaped, and then cnt from the blank, which is then fed forward 
so that these operations are repeated till the blank is thus cut up into the 
articies required, when another biank is supplied. 

799. M. Kurts, City-road,.London, ** Making and applying an almanact or 
a thermometer to the handles or other parts of walking-sticks, &c.”—Dated 
3lst March, 1864. : ’ 

This invention consists in making an almanack of any convenient size, 
which is attached to two spindles, the spindlestare placed in receptacles 
made in the stick, at the end of each spindle is fixed a small toothed wheel, 
and these wheels are actuated or worked by a screw which is made to fit in 
the teeth of the wheels. The head of this screw slightly projects from the 
stick for the purpose of being turned by the hand, which causes the spindle 
to revolve, thereby changiug the date as desired.— Not proceeded with. 

800. J. P. Ferris and K. H. Cornisn, Laurence Pountney-hill, London, 
** Signalling by means pf fluid pressure.”— Dated 31st March, 1864. 

The objec's of this invention are effected by employing the fluid pressure of 
air and mercury, or other available fluid, or combination of fluids, in various 
ways.— Not proceeded with, 

801. J. G. Beckton, Whitby, “ Forcing, blowing, or exhausting air and other 
gaseous fluids.”"—Dated 31st March, 1364. 

For the purposes above referred to the patentee makes use of a driving, 
and of a forcing, blowing, or exhausting cylinder, placed with their axes im 
the same line, and fitted with suitable pistons, both attached to the same 
rod, so that the motion of the driving piston is conveyed direct to the 
piston of the forcing, blowing, or exhausting cylinder ; and to the piston of 
the forcing, blowing, or exhausting cylinder he joints a connecting rod, 
which gives motion by means of a crank to a fly whee! shaft, carrying one or 
more fly wheels for the purpose of equalising the motion of the machine. 
The connecting rod described passes through a vibrating air-tight gland, 


situated or attached to a slide working against a suitable face formed upon | 


or attached to the cylinder cover, so that, as the reciprocating action of the 
piston causes the crank to revolve, the consequent oscillation of the connect- 


ing rod gives motion to ‘the slide, 80 as to open and close the ports leading | 
respectively to the blast, main, or other pipe or flue, into or from which air | 


or gas is required to be forced or exhausted, and to the atmosphere as re- 

quired. The movement of a corresponding slide for opening and closing the 

corresponding ports at the opposite end of the cylind er is «ffected by means 

of a rocking lever or levers connected with and moved by the slide previously 

mentioned. 

804. W. HoLBrook, Duke-street, Bloomsbury, London, “ Apparatus for hair 
brushing.”"—Dated 31st March, 1864. 

These brushes are furmed of a series or rows of bristles of any desired 
number .on .a circular or polygonal hollow shaft, set between two quilled 
handles, one of which eontains a spiral spring enclosing and being fixed toa 
spindle, the continuation of the spindle passing through the centre of the 
brush, and fitting the square or other bore thereof; the other end of the 
spindie is provided with a screw thread, on to which the opposite handle is 
attached. Or, in lieu of the spiral spring in the handle, a narrow helical or 
spiral spring may be enclosed in a circular box at the end of the brush be- 
tween it and the handle. In both cases, to wind up the springs, it will be 


pesary ‘ : e aw! t the springs may be | : : . A Pry 
maameney 60 ep © Seas COne 066 RUN, So See Se See y | engineer who is so devoid of self-respect that he will williugly 


wound up and the brush placed on one side ready for use. When itis desired 

to apply the brush, it is held by both handles, and the pawl disengaged by 

means of a thumb-piece, in order to afford rotary motion to the brush, the 
speed being controlled by a friction brake actuated by the hand of the 

operator. P 

806. R. A. Brooman, Fleet-street, London, ‘* Gas generating apparatus.”—A 
communication. —Dated 3ist March, 1864. 

This mvention cannot be descrivea without reference to the drawings. 

809. J. Hicks, Hatton-garden, London, ** Maximum mercurial thermometer.” 
—Dated Ast April, 1864. 

This invention cupsists in constructing maximum thermometers with a 
short tube or n ercury chamber carried from the side of the ordinary column 
tube near the bulb; the bore of this short tube or chamber 1s larger than that 
of the column tuve. 

813. E. AMprosr, Holloway, *‘ Umbrellas.”—Dated 1st April, 1864. 

This invention reiates to ce:tain improvements in the construction and 
manufacture of umbreilas, the object being to enable them to be folded or 
doubled together in a small compuss, say, to about one-third their length.— 
Not proceeded with. . 

821. J. Hunt, Houndsditch, London, “ Tell-tale for registering the time of 
arrival and departure of workpeople in houses of business and manufac- 
tories." — Dated 2nd April, 18v4. 

This invention is carried into effcct as follows :—Within a circular case, 
or upon a long pivot working through the centre of the same, the patentee 
fixes a drum or wheel formed with twelve compartments, the divisions 
whereof radiate from the ventre of the wheel, and’ each represents the twelfth 
part of one hour. The outer end of the aforesaid case has a slit or opening 
formed therein to receive tickets having numbers, and, if desirable, dates or 
other symbols printed thereon ; these tickets it is proposed to furnish to each 
of the workpeople, whose duty it is to deposit one of che tickets through the 
afvresaid slit or opening into one or other of the Lefore-mentioned compart- 
ments in the aforesaid drum, according to which is uppe:most. The mner 
end of the drum has numbers painted, thereon corresponding with the hours 
and minutes cn the clock tace, so that, supposing, for exampie, the clock to 
indicate the hour of six, a ticket dropped into that compartment on which 
the number six is painted would show that the ticket was placed in the com- 
partment at six.o’ciovk, and as the drum rotates by the action of the clock- 
work thereon, or otherwise, a fresh compartment is brought opposite to the 
slit in the casejevery tive minutes, so that, when at every heur the several 
compartments are cleared of their contents, the numbers on each of the com- 
partments show within five minutes the time at which the tickets were de- 
posited in the several compartments, which time can be regictered ina book, 
and thus each hour the preeise time at which the workpeopie come in or go 
out may be ascertained. 1t is proposed to have a false back to the case of 
the drum for di:charying the contents of the several compartments therein, 
and also to ¢mpjoy a pawl and ratchet to prevent the drum being turned 
backwards. In using this instrument it is necessary fur each workman to 
have a book of ticketg and for the employer to make it a condition wnen en- 
g»ging him that he shail, under a penaity, deposit one of the said tickets in 
the instrument éach time he comes to his work, and, if necessary, when he 
leaves 1: at any other than the regular time tor depariure. 

625. E. Linpner, New York, “ Springs.”—Dated znd April, 1864. 

This invention mainly covsista im surrounding metal springs by a liquid 
enclosed in a box or chamber in which the springs act. As the liquid 
always exercises an equal pressure on the spring, and as every part of the 
spring is surroundes vy the liquid, ‘all vibration of the spring is obviated. 
‘Lhe patentee introduces into the liquid contained in the box or chamber one 
or more bags or cases of india-rubver, or other suitable material, filled with 
air, or he introduces a movable piston, in order that the spring may be free 
to move in the box or chamber. The spring and the air act together, that is 
to say, that the air, by being compressed, greatly increases the spring power 
of the apparatus. To prevent the lhquid escaping from the box or chamber 
when pressure is exerted on the spring, he empioys a thick liquid, and makes 
the clos:ng hermetic by tbe pressure from within. 

826. W. Canicort, Park Village Bast, “ Apparatus for producing scenic 
effects.” —Dated 2nd April, 1864. 

The object Of Unis invenuvn is to produce the effect of a, vision apparent 
through whatever m ay be painted on the scene, or on several scenes at once, 
and, if required, without reducing the Jight in front of the scenery to any- 
thing like the eflect hitherto eompulsorily practised, the c.lJours of the 
painting remaining palpabie throughout, the vision being seén through these 
colours, and partaking, as in the case of an armed figure (in 80 far as the 
cifference of light will permit) of the colours past which the vision will be 
made to walk or glide. To effect these objects the patentee uses all the 
ordinary appliances of the stage for lifting, moving, piecing, or setting the 
tableaux ; ibe combination for which he has protecuon being that of a sheet 
or sheeis of glass painted in trausparent colours to represent any scene or 
scenery, Whether forest, wall, drapery, or other, such sheet or sheets of 
painted glass being covered in front by the network known as Italian net, or 
otber network (also painted), and having at its or their back a light or 
opaque backing, such as white liven or cotton, which is also transparent. 
835. T. Brices, jun., Manchester, “ Apparatus to be used for pumping water 

out of mines; &c.”—A communication,.— Dated 4th April, 1864. 

This invention is particularly applicabie in pumping water out of mines, 
and it consists in the applicauon of two series of pipes for conveying the 
water from the bottom w the top of the mine. These two series of pipes 
are connected to the force pumps in such wise that the column of water in 
each series of pipes are alternately assisting each other in raising the water 
from the bottom of the mine.—Not proceeded wuth. 

844. J. Ronents, Cheapside, London, “ Construction of chains for cables 

coupling wons.”—Dated Sth April, 1864. 

this invention consists jn forming the links of a single wire or rod plaited 
int» itself or wound round piain ; or the inventor makes the links of any 
number of wires or rods composed of iron or other metal of any desired 
thickness. The Jinks are made with or without a stay or cross-bar in each : 
if with a stay, it is eroowed in-or surrounds the link, or the link runs 
through the stay. ‘‘his stay is made hoilow or solid, and it is afterwards 
hammered, annealed, or brazed, hot or cold, and it muy be either wwisted, 
plaited, or plain. Chains made iu this manner may be galvanised or not, as 


desired.—Not proceeded with. 





| general traffic, by the end of July. 





Dears or Mr. Ronert Ransome.—We deeply regret to have to 
announce the death of this highly esteemed gentlentan, ‘the head of 
the extensive firm of Ransomes and Sims, of Ipswich, who died on 
Sunday evening at St. Goar, cn the Rhine, after only a few days of 
serious illness. 


Loss or Steamers.—The loss of the Jura makes the eighth vessel 
lost by the Montreal and Ocean Steam Navigation Company in the 
space of sever years, namely :—The Canadian, in 1857; the Indian, 
in 1859; the Hungarian, in 1860 ; the Canadian, in 1861; the North 
Briton, in 1861; the Anglo-Saxon, in 1863; the Norwegian, in 
1863; and the Jura, in 1864. 


Breecu-Loapine Rirtes —A portion of the Federal army is to be 
supplied with breech-loading rifles at once, or, at least, as soon as 
the weapons can be manufactured. The Burnside Rifle Company, 
of Providence, Rhode Island, have contracted to furnish 35,000 
breech-loaders of the Spencer pattern, and are now making exten- 
sive alterations of their works, for the purpose of delivering them 
as soon as possible. 


Tue Lonpon Enyoineertnc anv Iron Sarreurvmwe Company 
(Loorep).—We are informed that this company has just contracted 
for the construction of an iron bridge, of sixty spans, of 150ft. 
each, intended for one of the East, Indian railway lives now being 
doubled—a work, it will be admitted, of considerable magnitude. 
The company has also undertaken the completion of a large iron 
bridge in North America, the original contractors having failed in 
conducting their labour to a, successful termination. 


Ramway Progress iy tar West>—During'the past few weeks 
(says the Western Morning News )great progress has been made in 
the works connected with the Moretonhampstead and South Devon 
Railway between Newton and Moretonhampstead. The piers for 
the bridge of five arches which is to form part of ‘the new road over 
the railway between Newton and Kingsteignton are already being 
land. The piers for the large culvert at the lower locks are up and 
ready to be arched over. The large bridge that cres¢es the turn- 
pike-road at the Bovey Pottery is nearly.completed, |The piers for 
the several bridges at Summer-lane, Shelson-lane, and Teigngrace, 
are also up and ready to be arched, ‘I'he arches at the little Bovey- 
bridge are already turned, and all the bridges between Bovey and 
Moreton are in a very forward state, there being now, upwards of 
300 men employed -on the works. It is not likely that the 
permanent way will be laid down until the spring. There is every 
probability that the works will completed, and the line opened for 
Ve are informed by Mr. G. B. 
Lidstone, local solicitor for the line, that at a meeting of the 
directors of the company for constructing the drop line from 
Kingsbridge to Brent, it was unanimously resolved that the line, for 
which an Act of Parliament was obtained last session, should be 
proceeded with as soon as the necessary arrangements could be 
made. 


A Noverry in Enoiveermne Examrnation.—Town councillors are 
seldom remarkable for the liberality or courtesy displayed in their 
dealings with professional men, It is not easy, however, to find an 


submit to their whims or caprices, Unfortunately, there are excep- 
tions, and we find with regret that gentlemen styling them- 
selves engineers have so far forgotten their own dignity, that they 
have actually submitted to an ‘examination at the hands of the 
Town Council of Plymouth. ‘The facts are as follow : — The 
council have recently appointed an éngineer to superintend their 
waterworks. There were several candidates, out of whom a selec- 
tion of five was made by a special cominittee to be submitted to the 
council for election. Thesé were Mr. G. D. Bellamy, Mr. W. W. 
Feredy, Mr. J. Ross, Mr. J. R. Shopland, and Mr.-H. Thompson. 
When the time of election arrived it was resolved that the members 
of the council might question the candidates to “ ascertain if they 
were qualified for the office.” The first candidate called in was Mr. 
Bellamy. ‘The examination proceeded as follows :— 


M. G, Le Corney asked Mr. Bellamy what he would first do in the event 
of one of the main pipes of the town bursting? 

Mr. Bellamy : I should shut off the valve nearest to the pipe that burst. 

Mr. Le Corney: Well, what would be your next course ’—(laughter). 
Don’t laugh, gentlemen, you make yourselves fools—(renewed laughter). 

Mr. Askell: I rise to a point of order. If this mode of questioning 
is to be turned into one of amusement, it will be weil for some of us to 
retire, 

Do you mean this for amusement, Mr. Le Corney ?—(a 
laugh). 

Mr. Le Corney: No, sir, I don’t. I was never more serious. I asked those 
questions— practical oncs—in earnest. 

Mr. Bellamy was then further asked by Mr. Le Corney how he would 
disconnect the pipe, and then connect it again, for these matters were of 
very grave importance, and upon which all hydraulic engineers ought to 
be conversant. Mr. Le Corney was then proceeding to argue the question, 
when— 

Mr. Latimer rose to a point of order. He thought that Mr. Le Corney 
should put the questions definitely, without any argument, for the mere 
mode of working in the case was a simple one, upow which, Mr. ye Corney 
might differ entirely from the candidate—{hear, hear)—and;hajf,a dogen 
men might have half a dozen different ways of doing it. He thought, 
therefure, that questions should be put simply, and without that inter- 
minabie argument into which the questioner had falleh—(hear, hear). 

Mr. Le Corney then asked the candidate how he would put the pipe in? 

Mr. Mennie thought that this was a most unfair mode of questioning. 

The Mayor said that. Mr..Le Corney was in order, for they.had just 
passed a resolution, without @ dissentient, voige, to put questions to the 
candidates, 

Mr. Le Corney said that be would only put one question more to the can- 
didate. In the event of the high levels of the town failing to get a supply of 
water, although therg was Water in the low levél pipes, what course would 
you adopt ? : ° 5 

Mr. Beliamy: I «would. force for. it, if. I could.—In answer to Mr. Le 
Corney, he said that he would find the quantity of water flowing into a 
reseryoir by calgulation for a rgugh estimate ; but for further particulars he 
would find it by experiment, by observations of time and speed.—Mr. Bel- 
lamy then retired. 

The'Town Clerk said that the next candidate was Mr. Shopland, aged 
twenty-three, of Bedford-circus, Exeter, who produced testimonies of a very 
high character, being engaged in very important works both in England 
and foreign countries 

This candidate was also questioned by Mr. Le Corney at some length, 
and his answers respecting the bursting of a main, and the measurement 
of water flowing into a reservoir, were in substance the same as those of 
the ether candidate. But in the question respeeting the scarcity of water 
in the high levels when the low levels were well supplied, he said to obviate 
this he would reduce the supply of water in the low levels. 

Mr. W. H. Eveus asked the candidate whether he thought himself com- 
petent to take the management of the Plymouth Waterworks, and he 
replied that he did feel perfectly competent; vut the works in which 
he hhad been engaged were a guide for them, on which they could form an 
opinion. 

a) he next candidate was Mr. Harkwood Thompson, of Barnes, Holyhead, 
aged thirty-seven, who also produced many very valuable testimonials, 
This candidate was also subjected to the examination of Mr. Le Corney, and 
in answer to the question respecting the high levels, he said that to remedy 
it he would use a sypbon. 

Mr. Radmore asked the candidate whether he should expect remuneration 
if he helped the surveyor about the general work, 

Mr. Thompson said that he should not 

The Town Clerk said that neither of the other candidates were in attend- 
ance, and, therefore, the number of candidates were reduced to three. 

Mr. Eldred Brown said that the board had two memorials before them 
upon the water question, and he wished to know. whether the election 
would, in any way, be interfered with by the result of those memorials. If 
they thought so the memorials ought to be disposed of first. 

Mr. Evens said that it would not, for the present waterworks were of 
such an extent as required the superintendence of one man—(hear, hear 
They must have an assistant surveyor, for they could not be safe without 
one. Their.surveyor could not, physically or mentally, perform the duties 
required of him alone—(hear, hear), 

‘be election ‘was then proceeded with, when nineteen were in favour 
of Mr. Bellamy, and sixteen for Mr. Shopland. Mr. Thompson polled no 
votes, 

The Mayor then declared Mr. Bellamy duly elected, and apprised him ot 
his success, 

Mr. Bellamy thanked the council, and hoped that he should perform his 
dutiés with satisfaction to the board. 


it is unnecessary that we.should add one word.of comment to the 
above. ‘The entire affair would have been disgraceful had it no 
been 60 utterly absurd. 
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BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Tue Inon Trane: Unsatisfactory Reports: Short Time at the Mills; 
Diminished Demand—Coau: Large Quantity in the Market: Few 
Sales—Tue Coruters’ Strike: Notice for Rise given in the West 
Bromwich and Brierly Hill District: Help from the London 
Honorary Committee—Pir Catamity : Three Lives Lost: Two Men | 
Killed by a Fall of Coal: Death of a Miner on Strike from Starvation— 
Harpware T'raves : No Alteration—Correr: Reduction in Price— 
Tue Proposen INvustaraL Exazsirion 1x Biruinguam—WOLvER- 
HAMPTON CHAMBER OF COMMERCE, 

Yesterpay (Thursday) was the quietest day on ’Change in 
Birmingham that we me experienced for some months pust; and 
the reports which were brought in from the different parts of South 
Staffordshire are equally unsatisfactory. There are scarcely any 
establishments of magnitude at which full work has been done ; 
and there are some at which even the plate mills are engaged only 
very short time. Not only, however, has the demand in that 
which has for some time been the most active department of the | 
trade, but the general demand has likewise perceptibly diminished. 

Most of the specifications in hand are of old date. Masters are 

now suffering what it is feared may become a permanent loss, in | 

having orders cancelled during the colliers’ strike. From Wales | 
iron can now be obtained with less delay than in the last three 
months. Pigs cannot now be sold except in very small quantities. 

Col and coke are being offered on every hand, but very few sales | 

are being effected. The diminished demand at the iron and hard- 

ware works is keeping the production of furnace coal in excess of 
the inquiry for it, aud the supply is still further increased by the 
continued arrival of foreign coal in completion of old contracts, 

It would seem that the strike is to be maintained with much 
pertinacity in the West Bromwich and Brierley Hill districts. At 
a general meeting of the colliers on strike in the West Bromwich 
and Oldbury district, held at the latter place, it was unanimously 
agreed that all the men who had gone to work at the reduction 
should give fourteen days’ notice, from Saturday last, for 6d. per 
day rise in their wages, or to cease Working when the notice expires, 
‘The men on that day did so. 

At a special meeting of the London Honorary Committee for | 
assisting the operative miners, held on Wednesday week, the South 
Staffordshire strike formed a prominent topic of discussion. No 
action was taken with regard to it, however, beyond the appoint- 
ment of a deputation to attend the Manchester Conference, on the 
18th iust., where it is understood the strike in all its bearings will 
be deliberated upon. In the course of the proceedings a good deal 
of sympathy was expressed for the men on strike, as well by the 
Marquis of Townshend, the chairman, as by other speakers. 

Ou Monday last an inquest was held on the body of three men, 
engiveers, Who had met their deaths in the shaft of a pumping pit, 
belonging to Messrs. H. Ward and Son, of Portobello, Froin the | 
evidence adduced, it appeared that one of the deceased, named | 
Fletcher, who is the head engineer, went down on Saturday last | 
with one of his under hands, named Price, to change the bottom 
“clack” of the pit. They were heard at work for about twenty 
minutes, when all sound ceased. After upwards of two hours had 
elapsed it was thought that something was wrong, and help was 
sent down. The men were twice driven back by foul air; but, 
after the shaft had been cleared by the throwing down of water, 
they made another essay, and found Fletcher and Price sitting with 
their heads between their knees quite dead. They were taken up, 
aud two men named Bosswell and Collins, were sent down to fiuish 
the work that had been commenced. Collins, after having been at 
work for a short time, complained that the foul sir was over- 
powering him, and Bosswell soon afterwards came to the 
conclusion that they must go up. He put the chain under 
Collins’ arms, who got into the “ horse,” but did not finish lashing 
himself. Losswell himself got in, and they were being drawn 
up, when the “ horse” oscillated and struck against the side of the 
shaft. Collins shouted out and fell; Bosswell was drawn up to the 
top and was carried away insensible. Collins was afterwards found, 
with his head shattered and one of his arms broken, on a stay about 
twenty yards from the bottom of the shaft. ‘The deceased Fletcher 
had gone down on the previous day, and when he came up he com- 
plained that the foul air in the pit was very bad, but he did not 
mention anything about it to the ground bailiff. Mr. Baker, the 
Government Inspector of Mines to the South Staffordshire district, 
was present at the inquest, and gave evidence to the effect that the 
noxious vapour by which the men were killed was usually called 
“white damp.” It was not commonly found in this district. It 
was sulphuretted hydrogen gas, mixed with carbonic acid gas, 
which was usually called “fire stink.” 1t was evolved, he had no 
doubt, chiefly by the burning of the iron pyrites which were to be 
found in the old workings. It could not be discovered by a naked 
light, which would burn well when surrounded by it. It was a 
deadly poison altogether destructive of human life. Workmen 
could only detect its presence by their feelings. ‘The jury returned 
a verdict of accidental death, and accompanied their verdict 
with an expression of opinion that no ground bailiff should 
allow the “clack” to be changed at any other spot than 
that which was properly ventilated; and they conceived that on 
this occasion the deceased Fletcher was very much to blame for not 
having reported that the air was bad on the Friday night, and for 
not having adopted means accordingly. On Wednesday week last 
two men were killed by a fall of coal in a pit at Dudley, and another 
two were very severely injured. An inquest was held last week on 
the body of a miner who had been on strike, and who had for some 
time preceding his death been on a short suppy of food, and had 
had to sleep in the open air for eight consecutive nights. A verdict 
of “died from cold, exposure, aud want of sufficient sustenance,” 
was returned. 

No material change has taken place in the general hardware 
trades of this district since our last report. Business geverally is 
steady, the orders coming in being sufliviently large to prevent most 
manufacturers from working for stock, The foreign demand is not 
of much value. 

The Brassmasters’ Association met at the Hen and Chickers 
Hotel in Birmingham on Tuesday, and agreed to red ice the prices 
of copper wire, tubes, &c., $d. per Ib. 

The proposed Working Men's Industrial Exhibition for Bir- 
mingham has now become an object of considerable is:portance in 
the eyes of projectors, and of the inhabitants of the town generally, 
Manufacturers have been solicited to become guarantors, and they 
have responded in a very liberal manner, thus showing that they 
are interested in matters appertaining to the welfare of their work- 
men. The working men of the surrounding district have been 
invited to take part in the movement, and there is every promise 
that they will do all in their power to forward the movement. 

At a meeting of the Wolverhampton Chamber of Commerce, held 
on Friday last, the secretary reported that the negotiations for an 
alteration in the Italian tariff were now proceeding, and it was 
resolved that atull statement m writing of the articles manufac- 
tured in this district, and of the requirements of the district, as 
regards duties, should be forwarded to Mr. Herries, the gentleman 
appointed by the British Government to conduct the negotiation fer 
them, A letter stating the views of the Chamber on the treaty 
between France and Prussia was ordered to be prepared. 








Axovut 6,200 claims for compensation have been sent in in connec- 
tion with the late Sheflield flood. A large number have already 
been settled by arrangement with the water company, but the work 
is so great and the interest effected so vast and complicated, that it 
is expected the commissioners will be occupied for several months 
in their arduous labours. ‘The sitting of the court was resumed on 





Tuesday. 


THE IRON, COAL, AND GENERAL TRADES OF | NOTES FROM THE NORTHERN AND EASTERN 


COUNTIES. 


(From our own Corr -) 

LiverPoo: Mersey Docks and Harbour Board: Birkenhead Water- 
works—Tue State or Lancasnine: Renewed Pressure of Pau- 
perism—CockermoutH, Keswick, AND PenritH Rathway—Srate 
or TRADE AT SHEFFIELD — State or Trade: Derbyshire: South 
Yorkshire—Improvements at Souts-port — Norru- Eastern Dis- 


trict: The Cleveland Iron Trade: The Landslip on the North- | 


Eastern : Testing Anchors and Chains — GrowTH OF Hatirax— 
Scarporouch AND Wuitsy Ramway—Scortish Marrers: Clyde 
Shipbuilding: New Railway Station at Greenock: Visit of the 
Metropolitan Board of Works to Edinburgh. 
To commence with Liverpool. At the last sitting of the Mersey 
Docks and Harbour Board, it was stated that the cost of the Birken- 
head 60-ton crane was £5,996 18s. 6d., and that the receipts from it 
between the 26th of January and the 25th of May amounted to 


£89 15s., and from the 25th of May, when the reduction of rate took | 


place, to the 25th of October, £213 15s., against £74 11d., during the 
same period of last year. Mr. Laird, M.P., expressed his astonish- 
ment at the cost of the 60-ton crane, stating that he had himself 
= up a 50-ton crane for less than £3,000. A letter was read from 


ir. Charles MacIver, which stated that as soon as the approaches to | 
the Morpeth dock had been deepened to a depth of 10ft. below the | 
old dock sill they would be prepared to enter it with the greater | 
portion, if not all, of those royal mail steamers that have had hitherto | 
to carry on their work in the river, and some of which have been | 


excluded from all dock accommodation for nine months in the year 
—always provided that the Dock Board, will, beforehand, appro- 
priate the necessary berths for these steamers, and, for the wants of 
the trade, furnish the sary copveni 8, viz., extend the line 
of rail to the berths, so that coals could be brought down alongside, 
and sufficient depét space there for a stock of coal for the use of the 
steamers—say to the extent of from 10,000 to 15,000 tons. But 
they were only willing to try the Morpeth dock on condition that 
their present berths in the Huskisson dock should not be taken from 
them for a period of, say, ten years. Mr. Laird thought the letter 
should be referred to the works’ committee, and he did not know 
that a more moderate or proper letter ever was addressed to that 
board, because at present Mr. Macl ver was paying rates upon steamers 
for which for nine months in the year he got no accommodation. By 
adapting the Morpeth dock to his trade, however, he would be able 





| to dock there, and s% get some accommodation for the rates he paid. 


For the vessels which had to be accommodated in the river Mr. 
Maclver paid in dues £125 per ship, and for that amount he got no 
accommodation whatever for nine months in the year. The board 
would, therefore, no doubt do everything in their power to meet his 
views with respect to the Morpeth dock, and endeavour to give him 
some return for his money. The letter was referred to the docks 
and quays and to the works’ committees. At the last sitting of the 
lsirkenhead Commissioners a report was presented from Mr. J. F. 
Bateman, C.E., on the Birkenhead Waterworks, Flaybrick-hill ex- 
tension. Lverything appeared to be in perfect condition, the reser- 
voir full of water, without any appearance of leak or imperfection ; 
the tank at the top of the tower was nearly full, and water-tight. 
‘The engines, pumps, and machinery generally were working satis- 
factorily. Mr. Roberts had finished his work, and Mr. Bateman 
had had no difficulty in arriving at the final quantities. The whole 
value of the work done by Mr. Roberts was £17,713 15s. 7d.; he 
had received on account £14,606, and as he had to leave £1,000 in 
hand until the expiration of his term of maintenance, the sum of 
£2,053 13s. 7d. remained due to him for payment. The total cost 
amounted to £31,250; and there had been for some weeks past a 
supply of 2,000,000 gallons per week from Flaybrick-bill. 

It appears, from figures submitted to the Central Rulief Committee 
on Monday, that the estimated cost of the public works contem- 
plated by the authorities of Manchester is £227,860; the amount 
received on loansto Oct. 29th, in respect to these works ,was £135,500 ; 
and the amount actually expended to the same date was £82,855. 
The continued depression in the trade of the district has still further 
reduced the amount of employment afforded by the mills and manu- 
—— to the cotton operatives, as the following figures will 
show :— 


Short Time. 


Full Time, Out of Work. 





January ee eo 210,739 .. o- 125,856 1. «- 158,653 
Jaly oe eo 903,448 2. oc 67,060 .- oo 

August .. .. «.. ee 299,229 59,074 ce oe | 
September .. .. .. 212,520 102,047 eo 180,831 
October... .. .«. e+ 165,176 125,296 ee 171,568 


Tke total number of persons relieved in twenty-seveu Lancashire 
unions on the 29th ult. was 105,244, an increase of 56,798, as com- 
pared with the corresponding week of 1861, buta decrease of 24,733, 
as compared with the last week of October, 1863. The number of 
able-bodied men who received relief in the district during the 
week to which the tables were made up was 8,144, an increase of 
474 over the previous week. 

The Cockermouth, Keswick, and Penrith Railway has been 
opened for goods and mineral traffic. ‘The station master and other 
officials have been appointed preparatory to opening the line for 
passenger traffic, when the requiremerts of the Government inspec- 
tor have been complied with. 

A tolerable amount of business appears to be still doing, on the 
whole, at Sheffield. There is no improvement in the American 
market, except that a few firms are receiving rather better orders for 
steel. A moderate business continues to be done with most of the 
continental markets; but on the whole there is a tendency to dul- 
ness. The Indian and Australian markets continue satisfactory. 
The armour-plate branch is still quiet, and, although some houses in 
the country trade are very busy, the steel trade is not generally 
brisk. The demand for crinoline steel is checied by the high price 
of cotton with which the steel has to be covered. ‘The saw trade is 
still quiet, and only a moderate business has been done in files and 
tools, except that there is an active trade in one or two branches of 
edge tools. Large castings are ordered freely, and the railway com- 
panies are still requiring considerable quantities of rails, springs, 
and wagon wheels, and other material. At Rotherham the iron- 
founders, railway wagon makers, brassfounders, and bottle manu- 
facturers are, in the main, well employed. 

The Derbyshire coal trade is not quite so active. The lock-outs 
in South Yorkshire and Staffordshire have had a great effect on the 
Derbyshire coal trade, and it has never been so prosperous as in the 
present year. The iron trade presents no features calling for special 
remark, Coal reached by the Chesterfield and Midland Silkstone 
Company is said to be of excellent quality, and great breadth of 
seam. From Barnsley we learn that the iron trade of that district 
is fully equal to what it has been during any part of the year, all 


the works being well supplied with orders. ‘here is a brisk demand | 


for nearly all descriptions of coal, more particularly for Silkstone 
house coal for the metropolitan market. The strike at the Oaks 
and High Royd Collieries, which jas now lasted rather more than 
37 weeks, and which led to a general lock out extending over three 
months, seems likely to terminate in the introduction of machinery, 
sreatly to the benefit of the employer and to the immediate disad- 
vantage of the workman. 

The local authorities of Southport are about to apply to Parlia- 
ment for a new Act, in which about seven acres of land on the 
north-east side of Lord-street will be scheduled for the purpose of 
making pleasure gardens. Negotiations are also taking place for 
obtaining about thirty acres of land fora public park. During the 
past few weeks a public company has also been formed for the pur- 
pose of running steamers from Southport to the different places on 
the west coast; also for the establishment of floatin: baths at the 
end of the pier. In addition to all this a petition for a charter of 
incorporation is about to be considered. 

From the north-eastern district we learn that there has been a 
better feeling in the Cleveland iron trade. The price of pig metal 
has slightly advanced, and makers are more unwilling to sell, higher 
quotations being expected on the Middlesborough exchange. ‘The 
make of pig metal in the district is increasing, and the resolute 
manner in which the furnaces are kept in blast indicates most forcibly 


that, even with the considerable reduction in prices during the last 
few weeks, makers have found it advantageous to go to the full 
extent of their powers of production. At the variousrolling mills a 
very large amount of work is 4» 1g done; the men are working 
| steadily, and the condition of that branch of the trade is, on the 
| whole, satisfactory. Considerable extensions in the shape of blast 
furnaces and rolling mills are contemplated in the neighbourhood of 
Darlington, and, should they be carried out to the extent anticipated, 
| Darlington will rival Middlesborough, if not in the make of pig metal, 
| at least in the extent of the work done at the rolling mills. In 
| the district there are now seventy-six blast furnaces “in” and 
| eleven “out”—total, eighty-seven. Of new furnaces building 
there are six nearly ready, four half completed, and six commenced. 
| The land-slip on the North-Eastern Railway near the Sherburn 
| station has n repaired, at any rate, partially. The testing of 
; anchors and chains under the new Act is now in full operation on the 
| Tyne, Lloyd’s Tyne Public Chain and Anchor Testing Company 
| having got their works at Low Walker fully completed. 

The Halifax Town Council has decided to apply to Parliament 
next session for increased borrowing powers, and also for an exten- 
sion of the limits of the borough. An official report on the subject 
shows as follows the number of mills and warehouses erected within 
| the borough from 1854 to 1863: 











New Work- ieee Mills and Ware- Houses 

Streets. shops, stead sheds. houses. & shops, 
Bee «0 co Dies oe Bese vo WD ce ce bee se Bue 32 
1855 2.2 o 10.. eo 145.6. we —. Seo co BH 
1856 2c «2 5 - 81 oe 3 « Lee «oo @ 
1857 .. oc oe oe ee 41. 1. » Sur ee § 
1858 .. . 6 oe : Mies se Bas we Bee oo 8 
| 1859 .. we °° ee 68... « ae «0 e Loe 10 
| 1860 ce we — oe oe © Bw whee 6 Biss ae BS 
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1868 .. .« 2 oe of « TD 0 oe o™= ve 6 
| 1863 .. eco Lee eco 232 « Uw cote ao & 
| Total «. 32 18 1007 28 29 196 

It is denied that the proposed new line of railway from Scar- 


borough to Whitby is being promoted by the London and North- 
Western Company. 

From Scotland, we learn the launch of the Aleppo, screw steamer, 
of 2,000 tons, from the yard of Messrs. J. and G. Thomson, of Govan. 
This vessel is the first of the new fleet of steamers building for the 
Messrs. Burns, of Glasgow, and Maclver, of Liverpool, and is 
intended for their Mediterranean service. There are now building 
on the Clyde alone no less than 14,000 tons of steam shipping for 
the same firm. The Hattie steamer, originally built for the Wemyss 
Bay Railway Company, but afterwards soli for the American trade, 
has run the lights at the rate of nineteen miles au hour. She was 
built by Messrs. Caird and Co. Mr. T. B. Seath, of Rutherglen, has 
launched a screw steamer, named the Voldroque. She is the fifth 
steamer built for the Haytian Consul by Mr. Seath. She is 
intended for the rapidly increasing passenger traflic of Hayti, for 
which she has been specially designed. Her proportions are 1d6ft. 
by 20ft. and 14ft. She is to be commanded by Captain Edward 
Stokes, son of the well-known commodore of the Dublin and 
Glasgow Steam Packet Cowpany. A new railway station is 
about to be proceeded with at Greenock by the Caledonian Com- 
pany, at a cost of £7,000. In the course of last week 
a deputation from the Metropolitan Board of Works, including Mr. 
Thwaites, chairman; Mr. Creasy, his secretary; Mr. Freeman, 
chairman of the Main Drainage Committee; Mr. Bazalgette, chief 
engineer, and about twenty-five members of the board paid a visit 
to the Craigentinny Meadows, Edinburgh, to inspect the system of 
irrigation by town sewage, which has for several years past been 
carried on there. The members of the board were acconipanied by 
Mr. M‘Pherson, superintendent of streets and buildings. The 
party first visited Restalrig Meadows, along with Mr. Scot, the 
tenant, who explained the process by which the meadows were 
irrigated with the sewage that flows down from the city. The 
inspection of this part of the grass fields concluded, the members of 
the board were next conducted to the Figgate Whins by Mr. 
Bryce, manager to Mr. Miller, the proprietor of Craigen- 
tinny Meadows. The gentlemen composing the party were 
there shown about twenty acres of ground which was ori- 
ginally sand, and worth only about twelve and _ sixpence 
per acre, but which, by the application of the sewage-manure, had 
at a small outlay been converted into rich and fertile soil, which 
had, during the last thirty-five years, yielded rentals varying from 
£20 to £30 an acre. Several members of the board expressed their 
satisfaction at this gratifying result. We understand that the board 
has at present under its consideration a proposal to apply the sew- 
age of the north side of London to about 30,000 acres of sandy 
ground in Essex, somewhat on the principle pursued at Craigen- 
tinny. 


THE METAL MARKET. 
Rais in good demand, at £7 to £7 10s. per ton. 
Coprer.—Dull ; the nominal prices are £8 manufactured, and £8s tile 
and cake per ton. 
Tin.—Depressed ; Banca is quoted at £95, and fine Straits at £94 per ton. 
Tin PLatEs.—Without sales at 23s. for Coke, and 27s. for Charcoal per 


X. 
Lgap.—In demand at £20 for soft English, and £19 10s. for Spanish, por 
ton. 
Spe.TerR.—Quite nominal, at £21 5s. per ton. 
544, Old broad-street, London, E.C. 
Nov. 10th, 1564. 
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SCOTCH PIG IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 57s. 6d. f.0.b, Glasgow. 
» 1 Coltmess .. «. 57 0 do. 
io 2 eee, ws as ws. ED do. 
i G.M.B. eo 52 0 do. 
” 3 DA es « eo G1 O do. 
M.Nos. Do... « « S1 6 do. 
. WARRANTS. s. d, - 
Cash prompt .. .. 51 9 perton. 
- No. pes j 1 mo. open oo oe 52 44 do. 
25th» “—— » «ww Be 
eed 3 oy ” oo ef 53 6 do. 
MANUFACTURED IRON. 
Bars,Govan .. .. +» £810 0 less 4 per cent. 
Common oo ee co 8 5 O ” 
Drumpeiler,Common .. .. 8 7 6 
Do. Best ee ee 9 5 0 
Cramond Scrap Bars delivered 
in London . ee ee 1210 0 less 2} per cent. 
Plates and Sheets .. .. «2 1010 0 
Rails ss ow we ee oo § OS 
Pipes .. « oo ee 426 
Chairs .. oe «2 oo 5 00 


Glasgow, 9th November, 1864. 
For the present Scotch pig iron is firm, and a good amount of business 
has been done during the past few days, at an advance upon the rates 
quoted in ours of Jast week. ‘l'o-day we closed at—5ls. 9d. cash, sellers ; 
buyers, 51s. 74d. Manufactured iron is dull of sale. Exports keep good— 
last. weck they were 12,752 tons, against 9,023 tons in the same week last 
Suaw anp THOMPSON. 






year. 
+ > NY x , 
PRICES CURRENT OF TIMBER. 
1863. 1864. 1863. 1864. 
Perload— £8 £5 £ &# & Perlood— £4 2s 4% £8 £ 
Teak... .....sseeeee 12 101310 12 013 O | Yel. pine per reduced C, x 2 
Quebec, red pine .. 310 415 310 410 | Canada, Ist quality 17 01810) 17 0 18 0 
ellow pine.n 310 4 0 8 10 410) md do... 11 01210) 11 O12 0 
St. John, N.B.,yel.. 0 oe ov odd yellow 13101410 13 01310 
Quebec, oak, white.. 610 7 0 510 61 1... 111013 0 1110123 0 
birch 10 410 310 410 9 @10 0 
0 oovd on w 015 0 
310 5 0}! Gothenburg, yel... 10 011 0, 10 O11 0 
310 61 white 9 © 910 9 0 910 
210 3 10 | Gefle, yellow...... 10 10 11 10 WwWi0llW 
3 5 310 | Soderhamn ...... 91011 5, 9101010 
oe 5 8035 Christiania, per C ) - 
Swedish ..........910 215 210 215)! 2h by o by9$ 18 023 0 Ql 023 0 
Masts, Queb.rd.pine510 610 5 0 6 in, .. ++ yevow 
yLpine 510 610 506 0 Deck plank, Dnits 01416 014414 
rd.pineO 0 6 0 0 6 0 O| per ditt. din... rf 
Lathwood, Dantz.fm 710 810 510 610 | Staves, per standard M. : P ees 
St. Peters 810 910 8 © 8 lv | Quebec, pipe...... 60 0 69 e wv ¢ 75 « 
Deals, per C., 12tt. by 3 by Yin. puncheon 18 0 200) 18 0200 
Quebec, wht. spruce 15 1018 0 15101810 | Baltic crown} 920 (250 (150 160 
St.Jhn,whispruce 13 015 0 14 01510]  pipe.....-+- 
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ON THE STRENGTHENING OF CAST IRON, 
By ZERAH CoLpuRn, C.E. 

Mr. MALLET has pointed out that, within certain 
limits, cast iron is a much more ductile material than 
wrought iron, for “ its total extension per ton per unit of 
« section is far greater, and the work done in producing the 
“extension for the first few tons (up, in fact, to the very 
“limited strain— about seven tons—at which rupture 
« occurs) is much greater than in wrought iron ; and were 
« it not that the ultimate safe strain upon wrought iron is 
«so much higher, cast iron would be the better material 
“for ordnance.” This is demonstrably true, but it is 
equally true that, when the resisting power of the material 
is nearly exhausted, cast iron begins to give way in a 
manner quite different from wrought iron, and that the 
former answers to a proper notion of a brittle, and the 
latter of a tough, material. So long, therefore, as wrought 
iron is commercially within their reach, engineers have no 
choice but to employ it wherever great strains are to be 
resisted. It has occasionally been attempted to give to 
cast iron greater absolute strength, both as regards cohe- 
sion, and the mechanical work required in overcoming this 
through the range of extensibility, than can be obtained by 
merely mixing different brands. Except in the production 
of malleable cast iron, these attempts have always dealt 
with the metal before casting it into its permanent form, 
There is, of course, no stage in its manufacture at which it 
is too early to begin toimprove a given make of iron. But 
quality is but one factor in an equation in which total struc- 
tural value may be represented nearly by total cost. If 
good cast metal be rated, according to its tensile strength, 
as 7-ton iron, corresponding to a co-efficient of 28 in 
the ordinary formula for girders, then, in most cases, it is 
simply a question of price per ton, whether anything 
will be gained by seeking a stronger quality, Thus, if 
14-ton iron could only be had at twice the price, it would 
offer no inducement to the engineer, unless, indeed, where 
the saving of weight was in itself desirable, or unless it pre- 
sented other differences—say in its behaviour when ap- 
proaching fracture. This question of price runs through 
every practical consideration of the qualities of the materials 
of construction, and it may be said to represent the point of 
divergence between the researches—not to say speculations 
—of the physicist, and the responsible practice of the 
engineer. 

Without, then, tracing the various qualities of iron to 
the chemical constitution of their ores, and that of the fuel 
and fluxes with which these were smelted, or to the form or 
management of the blast furnace, there is still room for the 
consideration of various means of improving cast iron, after 
it has taken its marketable form as such. 

The quality of cast iron is affected—generally for the 
better—at the first melting; almost all castings having a 
far greater strength than that of the crude pig from which 
they are made. But the benefit, conferred by melting and 
pouring under pressure, may be much greater in one case 
than in another. The cupola is the cheapest apparatus yet 
in use for melting iron, and, so far as quality of product is 
concerned, it is the worst. This fact is beyond dispute, but 
different explanations of it are entertained. Mr. Mallet, 
who may be quoted rather as the exponent of a certain 
branch of opinion, than as an authority on metallurgy, 
affirms that iron from the cupola is inferior to that from the 
reverberatory furnace, only because the heat is necessarily 
greater in the former, whereby, it is explained, the iron 
becomes alloyed “ with the bases of the alkaline and 
earthy metals,” and whereby, also, the uncombined carbon 
is developed in extensive planes of graphite intersecting the 
metal to the interruption of its cohesion. The “ bases of 
the alkaline and carthy metals” it is left to be supposed are 
those existing in the fuel in the cupola. ‘This is the real 
objection to the cupola-—that it exposes the iron to the 
direct action of the sulphur in the fuel, only the very best 
varieties of coke being approximately free from this 
impurity. Whether in the cupola, in the blast furnace, or 
in the laboratory crucible, sulphur in alloy with iron 
renders it “ white,” corresponding to No. 3 where only 
three grades of iron are recognised, or to 6, 7, and 8 where 
so high a gradation is adopted. In the cupola, then, the 
iron again encounters the one great peril through which it 
passed in the blast furnace, nor can it be assumed that it is 
the high temperature only under the blast that fixes the 
sulphur in the iron. 
the iron more readily within the cupola, irrespective of tem- 
perature, than in the air furnace, the superior quality of 


the Bessemer process, where the presence of a very small 
proportion—so little as the one-tenth part of 1 per cent.— 
of sulphur is fatal, only the air furnace can be used for 
melting even the best hematite iron. 


The objection to the air furnace is the great quantity of 
fuel which it consumes for a given charge of iron, and a 
minor disadvantage is the inconvenience with which it is 
adapted to very variable charges. In the cupola as much 
as 16 1b. of iron are said to have been melted by 1 lb. of 
coke, but the iron must have been very rich in carbon, and 
even then it is doubtful if it was hot enough to pour well. 
The best average foundry work may be set down as 10 lb. 
of iron melted per pound of coke, while 6 1b. or 7 1b. is a 
much more usual turn-out. In many cases, not over 4 Ib. 
of iron are melted tothe pound of coke, and even where the 
trimmings were not heavy averages of but little more than 
3 lb. of clean castings per pound of coke may be found in 
the working of small establishments. ‘The coke, if it be 
Straker and Love’s Brancpeth, or other of equally good 
quality, costs 30s. per ton in London, and 20s. in Man- 
chester ; and to the consumption of coke in the cupola is 
to be added that of the coal burnt in raising steam to drive 
the fan. With an expenditure of from 10 to 30 indicated 
horse-power in driving the fan in foundries of moderate 
extent, the proportion of furnace coal, per ton of iron 
brought down, is in itself considerable. How far Mr. 
Siemens’ regenerative furnace, or even his gas producers 
without the regenerators, may be found economically 
applicable to melting iron for the founder, cannot be fore- 
told with certainty ; but his system of heating, applied to 





But even if the sulphur did not enter | 





reverberatory furnaces, appears to have all the elements 
of the highest degree of economy and efficiency, while it 
gives a flame of very desirable quality, as is proved by its 
production of clear glass, in glassworks, with open meltin 
pots, even when a considerable proportion of lead is use 
—this being, in itself, a delicate test of the presence of 
sulphur in the flame. Upon Mr. Siemens’ system the 
poorest sorts of coal screenings, slack and dust, are com- 
pletely gasefied and burnt, and, even without the regene- 
rators and reversing valves, it is probable that the econo- 
mical heating value, in a reverberatory furnace, of this 
almost waste material, would exceed that of coke, at a 
high price, in the cupola. 

Once melted, there are several modes by which the 
strength of cast iron may be increased, assuming that it 
is not already white iron. 

It would appear that, to a certain extent, it may be 
strengthened by repeatedly re-melting it, say twelve or 
fourteen times. 

It may be strengthened by re-melting it two or three 
times, and maintaining it in fusion for a considerable 
period, say one or two hours, at each melting. 

It may be strengthened by mixing wrought iron scrap 
with the metal, in the manner patented by Mr. Stirling. 

It has been found that cast iron may be strengthened 
also by alloying it with other substances, as with copper 
and zine. 

It will be the subject of inquiry, presently, to ascertain 
if it may not also be strengthened by another mode, much 
cheaper, if not better than any of these. 

As for repeated re-meltings, say to the thirteenth time, 
this is commercially out of the question, although the re- 
sults obtained by Mr. Fairbairn, and reported in 1853 to 
the British Association, are interesting. It appeared that 
Eglinton No. 3 hot blast iron, re-melted eighteen times in 
a cupola with coke, and cast at each melting into bars 5ft. 
long, and lin. square, gave the following general results :— 
The bars progressively diminished in breaking strength 
and deflection for the first three or four meltings; they 
gradually recovered their strength with a maximum 
deflection at the eighth melting, whence the breaking 
strength increased to its maximum at the twelfth melt- 
ing, when it was rather more than two-fifths greater 
than at the first and eighth melting, and thence the 
strength and deflection fell off rapidly at each melt- 
ing, the former being but three-fifths, and the latter only 
one-third as much at the eighteenth as at the first melting. 
The crushing strength was more than doubled, however, at 
the fourteenth melting, and was still twice as much at the 
eighteenth as at the first melting. 

Mr. Mallet, in remarking upon these experiments, con- 
cludes that the iron bars, up to a certain point, were im- 
perfectly chilled by repeated casting, and that, as long 
before pointed out by Karsten, the graphitic carbon exuded 
in chilling, thus increasing the strength of the iron. But 
opposed to this conclusion are the actual chemical tests, by 
Professor Calvert, of Mr. Fairbairn’s experimental bars, 
showing a substantial and nearly progressive increase of 
silicon, carbon, and sulphur, from the first to the last melt- 
ing. Although of No. 3 iron they had 2°76 per cent. 
of carbon at the first, 3°50 per cent. at the tenth, and 3-76 
at the eighteenth melting. These differences may be ex- 
plained either by the reception of additional carbon from 
the fuel, or by the concentration of the original quantity of 
carbon in a lessened weight of iron, owing to the waste in 
melting. 

The next mode of strengthening cast iron, that of two or 
three re-meltings with a protracted period of fusion, is 
practised in the casting of American ordnance, whether in 
the solid, or upon a cooling core (according to the plan 
patented by the late General Rodman, as long ago as 
August 14th, 1847, although it has not been long adopted 
by the American Government). Although not to be taken 
as average results, the experiments of Major Wade (of the 
Federal Board of Ordnance), show that with iron of a 
strength of from 5 tons to 64 tons in the pig, a tensile 
strength of 9 tons is obtained at the first casting after the 
metal has been kept in fusion two hours, 13 tons at the 
second casting, and 154 tons per square inch at the third 
casting. the iron being kept in fusion for from one to three 
hours at each melting. A maximum strength of 204 tons, 
equal to that of a tolerable quality of wrought iron, was 
once reached. The direct effect of the treatment described 
is an increase of specific gravity from 6-9 to, in some cases, 
7:4, or from a weight of 4304 1b. to 4614 Ib. per cubic foot. 
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fusion, add so much to the cost of the goods that iron so 
strengthened cannot compete with ordinary qualities melted 
and cast in the usual manner. 

A third mode of increasing the strength and hardness 
of cast iron, is that patented in October, 1848, by Mr. 
J.D. Morries Stirling. It consists in adding to cast iron 
in the cupola from 15 per cent. to 40 per cent. of its own 
weight of wrought iron scrap. One mode of mixing is to 
pour melted iron froma ladle upon a quantity of scrap, so as 
to cohere it together, and when this mixture sets, to break 
it into lumps, which are charged, like broken pigs, to the 
cupola. For No. 1 iron, especially of the Scotch brands, 
40 per cent. cf wrought iron may be thus mixed, while 
for No. 3 iron not more than 15 per cent. or 20 per cent. 
is required. For hardening the iron for steam cylinders, 
as ncew practised by Messrs. Beyer, Peacock, and Co., and 
at the Avonside Engine Works, the writer, as early as 
1854, employed about 25 per cent. of wrought iron turn- 
ings with a mixture of strong American pigs, Nos. 1 and 2, 
and he understands that about 15 per cent. of wrought 
scrap is now in use for the same purpose, with mixtures of 
Nos. 1 and 3 iron. Experiments made at Messrs. 
Grissell’s 1ronworks, in 1848, showed that not merely was 
the transverse breaking strength of bars of Stirling's iron 
from one-half to two-thirds greater than that of the cast 
iron employed in its mixture, but that the deflections 
were, on the whole, equal to those of the original cast iron, 
instead of being less, as might have been expected, owing 
to the increased hardness of the iron. 

As in the cases of other modes of strengthening cast iron, 
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referring to this, little or nothing appears to have been 
gained by it. The late Mr. Stephenson, in his evidence 
before the Iron Commission, expressed himself upon this 
point as follows:—“If it adds so much to the strength of 
“ ordinary cast iron, it merely amounts to adding so much 
“ more to the bulk or dimensions of a beam of cast iron, 
“ unless it gives it more flexibility, and unless it makes the 
“cast iron, in fact, approach the quality of the wrought 
“iron. The invention of Mr. Morries Stirling becomes 
“ purely a commercial question, because, if I can introduce 
“ into a girder one ton more of common iron cheaper than 
“ he could introduce the admixture of malleable iron, then 
“ of course the one ton additional to the girder would beat 
“ him out of the market.” 

Of the strengthening of cast iron by alloying it with 
copper and zinc, it may be said, that punstientiy a new 
material is thus made, at a very considerable expense, and 
which, although it possesses advantages for certain pur- 
poses, cannot be considered in connection with the more 
important applications of cast iron. Dr. Perey, in his 
work on “ Iron and Steel,” has given very full accounts of 
the several alloys, under this head, known as Kier’s metal, 
Aich metal, and Sterro-metal. 

The theory of the strengthening of cast iron by, say, 
twelve or fourteen re-meltings, without corresponding periods 
of continued fusion, is obscure ; but that of the strengthen- 
ing of iron by the treatment adopted for the metal of Ameri- 
can ordnance, and the theory of Stirling’s mixture, are 
readily explicable. By re-melting and prolonged fusion, a 
portion of the impurities of the iron—the silicon, at least— 
is oxidised, and thus removed. Just as the melting is re- 
peated, and the period of each fusion prolonged, so does the 
metal approach—at a great distance, certainly—the condi- 
tion of puddled iron. So, upon Stirling’s treatment, by the 
addition of a considerable proportion of wrought iron, 
nearly free from carbon and silicon, the proportion of these 
ingredients in the mixture is diminished, each portion of 
the cast iron being purified in a measure by contributing a 
portion of its impurities to the nearly pure wrought iron. 
The American process and Stirling’s do not, however, ne- 
cessarily give identical results. In Stirling’s “toughened 
iron,” a given quantity of carbon, silicon, sulphur, phos- 
phorus, &c., may become disseminated throughout an in- 
creased weight of iron; and as the hardness of iron, within 
certain limits, appears to be in an inverse proportion to the 
quantity of carbon contained in it, the “ toughened metal” 
is not so much toughened as hardened. By the American 
treatment the impurities are presented, together, to the 
oxidising agency of the air, but instead of an equal pro- 
portion of each impurity being thus removed in a given 
time, the oxygen appears to first attack only the silicon, 
and in some manner, not yet explained, the carbon in the 
iron appears to be actually increased in amount shortly 
after melting. Such was the result of the chemical tests 
of iron, in the progressive stages of puddling, made by 
Messrs. Calvert and Johnson, in 1856, and by M. Lan in 
1858; and it is certain that, in the Bessemer process, the 
silicon nearly disappears before the carbon is sensibly 
attacked. Even the sulphur, in M. Lan’s experiments, was, 
in a great measure, removed before the carbon yielded to 
the oxygen supplied in the operation of puddling. The 
increase of carbon in the earlier stages can hardly be re- 
ferred to the presence of that element in the furnace gases, 
but if the experiments just cited—and which appear to 
confirm each other—can be strictly depended upon, this in- 
crease must be supplied from some external source. 

The practical conclusion inferable from these facts is 
that, by the American treatment of gun iron, a portion of 
the silicon and sulphur is removed without any diminu- 
tion, if not, indeed, with an actual increase, in the quantity 
of carbon present. And the practical result is that, 
while the iron still retains sufficient fluidity for large 
castings, its absolute strength is very greatly increased. 
As already said, however, the treatment adds materially 
to the cost, a greater quantity of coal being necessary, as 
also an increased plant for a given production of castings, 
while there is, also, a considerable waste of iron at each 
melting. 

It now becomes a question whether the whole advantage 
of the American mode of treatment, and the whole advan- 
tage (without the disadvantage, ifany, in greatly increased 
hardness) of Stirling’s mixture, may not be secured with 
scarcely any additional expense beyond the ordinary 
melting in the cupola, Wherever an even quality of iron 
is required—and it would be difficult to say where an 
uneven quality is ever required in castings—the metal 
should be run, not directly into the founder’s ladles, but 
into a receiver of considerable capacity in front of the 
cupola, and wherein the iron should be stirred to some 
extent. Where chilled castings are made, as in Messrs, 
Howard’s well-known worksat Bedford, and in the American 
railway wheel foundries, this receiver cannot be dispensed 
with. In this receiver, then, the melted iron may be operated 
upon to increase its strength. The only element which can be 
brought to bear for this purpose is oxygen, and the readiest 
and cheapest mode of mg yy | it is evidently that 
employed by Mr. Bessemer. In the blast furnace, a strong 
blast of air blown into or upon the melted iron, is known 
to make it “white.” Overman, writing in 1848, says: 
“ At many European furnaces where forge metal is manu- 
“ factured, the desired effect—that is, the production of 
“ white, strong metal, with the least expenditure of coal— 
“ is obtained by some secret method of twisting and dip- 
“ping a tuyere. This manoeuvre, at the wiilf’s oven and 
“ the blue oven is applied to the ores of the primitive and 
“ transition formation as spathic and magnetic iron ores. 
This “dipping a tuyere,” although not resorted to for the 
direct conversion of the cast into wrought iron or steel, 
involves the very principle of the Bessemer process, and it is 
evident that with a pillar of blast of 241b., the oxygen could 
be forced down into, and thus through, a pool of iron 
nearly 9in. in depth. But the production of white iron by 
a continued blast through a dipped tuyere, may be readily 
referred to the great proportionate quantity of oxygen 
administered to a given weight of iron, In perhaps a ton 
of iron, in a receiver in front of the cupola, the introduction 
of a regulated quantity of air uader pressure would remove 
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a larger or smaller proportion of the silicon and sulphur, 
with only a slight diminution of—not to say an increase in 
—the contained carbon. Instead of the blowing apparatus 
employed by Mr. Bessemer, a small air pump, worked by the 
engine, would be constantly forcing air into an accumulator 
(on the principle of that, employed in Sir William Arm- 
strong’s hydraulic machinery), and loaded to the pressure 
required to force the air through the iron in the receiver. 
When the accumulator was filled the air pump would be 
thrown out of work by self-acting gear, as in water-pressure 
machinery ; or, as the power expended in pumping air 
would not be great, the surplus might even be allowed to 
escape through a regulating valve. The accumulator would 
zak air to some extent, however tight it might be made 
by ordinary means; but if the leakage was only slight, so 
would be the waste, while the presswre—of chief import- 
ance—would be uniformly maintained by the descent of 
the loaded ram of the accumulator to an extent exactly cor- 
responding to the loss by leakage. If this loss were indeed 
considerable, from a plate iron reservoir, it would be effec- 
tually prevented by making the vessel double, with a sur- 
rounding water space, always filled with water. 

The writer has not learned from Mr. Bessemer that he 
has at any time contemplated the strengthening of foundry 
iron by this partial application of his process, but it is 
quite possible that this mode of strengthening is protected 
by Mr. Bessemer’s patents of December 7th, 1855, and 
March 15th, 1856. In the first, he proposes to partly 
purify pig iron, preparatory to the puddling process, by 
dipping a blast pipe into the melted iron, in a receiver in 
front of the blast furnace, and thus allowing the air— 
heated, by preference—to bubble up through the iron, 
removing, not so much (as supposea in the specification of 
the patent) the carbon, but the silicon, and, possibly, the 
sulphur. ‘The iron is then to be cast into ingots to be 
broken up and melted for puddling in the ordinary manner. 
In his patent of Ma ch 15th, 1856, Mr. Bessemer proposes 
to apply the same t «tment directly within the hearths of 
blast and cupola fu races, But it is evident that it could 
be better managed ‘n one of his “ converters,” mounted on 
trunnions, and takin, the blast in at the bottom, the vessel 
being afterwards tilted and emptied. 

Although the propcsition, to apply atmospheric air, in 
jets, through melted cast iron, for the purpose of strengthen- 
ing it as foundry iron, may be a novel one, the writer is 
confident that it requires but to be carried into practice to 
secure important advantages at an insignificant cost. The 
proposed treatment is entirely analagous in principle, 
although incomparably superior in point of cheapness, 
celerity, and practical convenience, to that by which the 
strength of gun iron is known to be so greatly increased. 


LITERATURE. 


Life of Robert Stephenson, F.R.S., &e. &c., by J. C. JEAFFRESON 
Barrister-at-Law, and WituiaM Poxs, F.R.S. 
OvUR engineering biographers hunt in couples, like Beau- 
mont and Fletcher in the days of the old drama, and more- 
over, they pursue their quarry in couples, and it has fallen 
to our lot to examine whether our engineering Beaumont 
be veritably a “ fair mountain on which to feed,” or only 
a “moor to batten on,” and whether our engineering 
Fletcher can hit the white with his arrow, or only “hoist 
with his own petard.” Our Gaffer will “ do it with a Pole, 
like a northern man,” and eschew “sharps,” so we have a 
couple of prefaces, one denouncing as untrustworthy all 
previous lives of George Stephenson, and explaining the 
necessity of re-writing it, as a worthy companion to his 
son’s life; the other telling us that the fame of Robert will 
rest on his iron bridges. We are grateful for the informa- 
tion, though some of it is rather misty, and we might have 
supposed from the text that Robert’s “termination of life was 
on Killingworth Moor,” had we not known to the contrary. 
There are two aspects from which to regard this class of 
men, as well as all other men : as intelligent machines, pur- 
suing their own individual interests without sympathies, and 
as men working with all the higher attributes of humanity, 
which are classed under the generic name of moral sense. 
The intelligent machines are only half men, pursuing 
intellect without wisdom ; and although they may achieve 
what is called success, it is not a success of a high order. 
An intellect of moderate capacity, united with a generous 
emotional nature, will achieve more in the ultimate pur- 
suit of what all ambition centres in—power—than all that 
cold calculation of the highest kind can accomplish. These 
pages professedly deal with the material world, but there 
is something far higher behind that material world—man, 
as the pro-creator, which cannot be ignored; and the book 
before us takes its interest from the more or less of man- 
hood which it indicates, in its record of acts and deeds, 
and conversions of matter to man’s uses. More than this, 
it shows that we are all children of Adam, and that from 
out of the hewers of wood and drawers of water a gentle- 
man might be born to take rank with the best blood in the 
land—that in the veins of two hand-workers, a labouring 
man and afarmer’s hiandmaiden, not over young, was to be 
found the same material that goes to the making of here- 
ditary as well as personal dukes, duces, or leaders. If 
proofs were wanting of the great truth of Christianity, 
these facts might furnish it. A scoundrel may be born to 
an hereditary duke as a son, and a born leader of men may 
grow up to manhood amidst privations. ‘ 
There is nothing so new or various in our biographer’s life 
of George Stephenson as to warrant him in ignoring Mr. 
Smiles’ previous labours, which were undertaken under, 
and with the sanction of, hisson Robert. We glean no new 
character or phase of the man, but only a variety of one or 
two facts. “He acquired the art of shoe cobbling,” says 
our biographer, and he mended the shoes of Ann Hender- 
son, whom he courted, and who would not accept him, and 
he afterwards married her sister Fanny, In an Jo triumphe 
style our biographer quotes Mr. Pattison, a nephew of the 
two sister’s, to prove an inaccuracy on Mr. Smiles, but non 
constat, that George Stephenson did not mend a pair of 
Fanny Henderson’s shoes also. If he had the love of 
cobbling strong upon him, that would be one of his courting 
acts, and he may have done as much by his first love, Eliza- 





beth Hindmarsh, when he courted her behind the kitchen door 
and “ garden fence.” Mr. Smiles may be quite as accurate 
as his successor, and probably is, only the latter strips the 
brakesman of his romance, and seeks to show him up as a 
general lover, which nature Mr. Smiles knew not of, or 
ignored. Our biographer recognises the fact that George 
Stephenson, when a lad, made models of steam engines in 
clay, and petted “ pigeons, blackbirds, guinea-pigs, and 
rabbits,” but adds that most other pit children did the 
same, all of which is not very important. A sly hint is 
given that George Stephenson was a fortune-hunter, who 
on the wedding morning “ had in his pocket a handsome 
number of gold pieces, the savings of his careful wife 
during long years of domestic service ;” and on Oct 16, 1803, 
Robert was born, and his father “ applied himself earnestly 
to the task of self-education.” Clock mending and clean- 
ing, reveals our biographer, inindirect reproof of Mr. Smiles, 
was not peculiar to George t:tephenson, but was an art 
common to many in the district—clock-abounding—* all 
self-taught artificers.” In all this there appears something 
of an attempt on the part of our biographer to take George 
Stephenson as a foil for his son Robert. 

Ann Henderson, of mended-shoes memory, married 
farmer Burn, of Wolsingham, and the little Robert, her 
nephew, was wont to visit and eat “egg and butter” as 
savoury food, playing Punch, in mimicry of his home 
friends and acquaintances, in quittance of his good fare, 
and he libelled “ Aunt Elender” by affirming that on a 
foot journey to Ryle to meet an innkeeper relative, she 
stopped at every public-house for a drink of mild “ yell.” 
When Robert first went to school at Long Benton, at 3d. to 
6d. per week, with no doubt, “ manners taught gratis,” he 
longed to go gleaning with his aunt, and his father only 
gave permission with the intention of more thoroughly 
impressing on the boy the importance of that school learn- 
ing which he himself was deficient in. 

Robert Hawthorn, the skilful millwright, under whom 
George Stephenson worked, was thought by him to be 
exacting and tyrannical. Possibly so, but this was the 
condition of most skilful men in those days. But George, 
who was far-seeing, judged it best to keep in with him, in 
order to acquire the knowledge which he perceived was 
essential to advancement; and he also stuck close to 
John Steele, another mechanician, who, in the days of 
instinctive engineering, had won himself a name by doing 
things that others could not do. Our biographer will not 
give any credit to George Stephenson as being a self- 
sacrificer in behalf of his son, but insists that, being well 
enough off, he, as a matter of worldly calculation, gave his 
son the education he himself was deficient in. In 1812 he 
had £100 per annum, with rent, coals, and candles free, in 
addition to profits on repairs to shoes, clocks, and machi- 
nery, making altogether an income of £150 per annum. 

‘* Asses bridges ” of one kind or another constantly occur 
in the process of the world’s education. Of this class was 
the generally-received assumption that the adhesion of the 
smooth wheels of an engine on smooth rails was insufficient 
to draw a load. It was simply a question of weight and 
level. So, one day, Mr. Hedley, the viewer to Mr. Blackett’s 
colliery, determined to bring it to the test by setting men 
to grind ata set of grindstone handles fixed to wheels, when 
it was found that the adhesion was sufficient for the prac- 
tical purpose required on the colliery line. Since then it 
has become a practice to decry toothed wheels and racks, 
and similar means of obtaining bite, because level rail- 
ways obtained at the outsets. But many of our railways of 
the future will need more than smooth wheels to work out 
all their purposes. All these experiments and processes 
George Stephenson watched and treasured up in his 
memory for consideration at a future time. Our biographer 
calls him a self-educated engineer. Does he imagine that 
any engineer is other than self-educated; that anything 
more can go to itthanan instinctive aptitude falling in with 
favourable circumstances? Does he think that there is any 
royal road more now than then? that smoking cigars in a 
drawing office can by possibility give a better knowledge 
through books than is gained by looking at veritable 
things ? “ George Stephenson, at thirty-three years of age, 
built the first locomotive engine that propelled itself by 
the adhesion of its wheels on edge rails. With the training 
and antecedents of the young workman the achievement 
seems almost incredible.” 

This is mere verbiage—the expression of the uncultivated 
legal mind losing itself in wonder. No more was done 
than Trevithick had done before—a man trained in a 
similar school—and the edge rails were clearly in favour of 
success ; and in the present day it is a common phrase with 
road locomotists that “any fool can make an engine to run 
on rails, but he must be a clever fellow who can touch the 
gravel.” So, also, a schemer in mechanics who may 
happen to be a quack, instinctively fastens on a rich lawyer 
to join him in a speculation, because the bent of the 
lawyer’s mind renders all mechanism a sealed book to him, 
and he is as helpless as a land-owning squire in the clutches 
of a Dousterswivel with his divining rod. The engineering 
faculty for converting matter to men’s uses wasas great inthe 
days of Tubal Cain as it is now, only the knowledge was 
less. With a collection of useful contrivances got together 
the true engineer could combine then as now, and the only 
difference is that now the contrivances are more numerous, 
and there is a greater result. When the steam engine 
was first made to turn a crank and fly-wheel it could 
easily be perceived that with four fly-wheels standing 
on a plain surface locomotion could be attained. But 
many more contrivances were needed to make the 
machine effective; and as they came by degrees, and 
not all out of the brain of George Stephenson, other than as 
a combiner, there wasno marvelinit. The basis of all 
civil engineering is mechanism, and the civil engineer 
who has not mechanical principles of his own, must work 
through the brains of others. George Stephenson had 
mechanical principles of his own, but he took care also 
to press into his service the results of other brains ; and, 
moreover, he was not a man to hide his candle under a 
bushel. But to insure this man’s success, external means 
were a needful power ; and Mr. Losh found out that he was 





| a useful and persevering man, and so thought it worth 





while, as a business speculation, to give him £100 a-year 
for the use of his brains two days in the week; and so 
being in possession of £200 a-year and perquisites, he 
placed his son Robert in Bruce’s academy, at Newcastle, 
for four years, at a cost of £10 per annum. It wasa 
classical and commercial academy; but shrewd George 
contracted only for the latter, um A could be turned to 
account, and not for the former, which was an unknown 
quantity to him. 

In clouted iron shoes and corduroys, with a satchel on 
his back, contrived to hold both books and a dinner of rye 
bread, and, worse than all, with a burr in his throat which 
never entirely left it even in after life, poor Robert, at 
twelve years of age, went to school amongst boys of a 
superior condition to his own. No perception had the 
father of the pain of all this. He had battled the world 
from boyhood, and he could see no hardship in “ contumely, 
and the spurns that patient merit from the unworthy 
takes ;” and day by day the poor boy walked to school and 
back—a distance of ten miles —till hard work was too 
much, and then the father bought a donkey for him—in 
Northumbrian vernacular, a “ cuddy ”—and it carried him 
to school on alternate days. The mental pain from scoffing 
schoolfellows was probably a severer trial than the physical 
pain that befel him some time previous, when birds’-nesting 
with a companion—one John Tate—and he fell from a tree 
to the ground, stunning himself, and breaking one of his 
arms ; and, like many another brave boy, he neither cried 
nor lamented over it. Probably he would have felt ashamed 
of showing pain ; possibly, also, he might not feel any. A 
broken bone is not so trying as a dislocation. 

It was while Robert was in the daily practice of listen- 
ing to Bruce’s addresses to his boys at the Newcastle 
academy that his father contrived the safety lamp, about 
which so much discussion arose between his friends and 
those of Sir Humphry Davy. Mr. Smiles recounts that 
the first experiment with the Geordie lamp was tried in a 
coal mine, but our’ present biographer asserts that the 
experiment was in a box or cabin; but whether in the 
mine or not he does not say. But George got a reward ofa 
silver tankard, and money from his partisans to the amount 
of £1,000; while Sir Humphry got £2,000. But our 
biographer is of opinion that “an efficient and luminous 
safety lamp is still to be invented.” We presume, by the 
particular wording of the sentence, that something of the 
kind is in process of incubation by a friend of the biographer. 

“ Robert’s schoolfellows at the Percy-street academy 
failed to detect in him any remarkable signs of talent, and 
some of them still express their astonishment at his sub- 
sequent scientific acquirements and professional achieve- 
ments.” We take it that this is the case with most after- 
remarkable men while young boys. Few boys, with 
vigorous animal spirits, care for abstract knowledge; but 
they care for physical experiment, and this Robert 
Stephenson showed, by imitating Franklin’s experiment, 
which he had doubtless read of, in drawing down lightning 
from the clouds, by means of a kite. “ He loved mischief” 
—which is but another term for energy left to find its own 
employment in the absence of direction. Our biographer 
calls him a “ hempy boy ”—probably quoting from local 
phraseology, and meaning one born to be hanged, or, as 
Cockneys say, “a gallows bird,” proverbially born to be 
hanged and not to be drowned. Bat at the tail of the 
anecdote we have a sketch of character in the father indi- 
cating that he had a touch of those people described by 
Bacon—* Some men there be who will burn down their 
neighbour’s house to roast their own eggs in the embers.” 
So long as George Stephenson watched his boy’s lightning 
experiment on his neighbour Wigham’s cow, it was 
laughter to him, “ though,” as he afterwards said on a com- 
mittee of Parliament, “a bad thing for the coo ;” but when 
the cloud-flash was about being applied to his own 
pony, his loud shout proclaimed the anger which his ready 
whip was prepared to explode on his boy, who did not 
respect his parent’s property. 

Robert had a sister born ere he was three years old, and 
then sister and mother departed from life, and his father went 
to Scotland on engineering work, won money at it, and came 
back to pay his poor old blind father’s debts, and from that 
time he continued to rise in the world, and in 1820 married 
his first love—of garden and orchard antecedents—Elizabeth 
Hindmarsh ; and Robert purchased a flute with which he 
helped in the musicof Long Benton Church, and his father at 
the same time was making the Hilton Colliery railway, and 
Robert became the apprentice of an old friend, Nicholas 
Wood, the coal viewer, and he and his master, and the 
underviewer, Mr. Moodie, not having the fear of George 
Stephenson before their eyes, and being dissatisfied with 
the Geordie safety lamp, lighted a candle, and were blown 
down by tke fire-damp. In 1821 George Stephenson ob- 
tained the engineering of the Stockton and Darlington 
Railway, and his son Kobert became surveyor under him. 
When the map was made George Stephenson caused the 
name of his son Robert to be put to it as engineer. Our 
biographer says, “it was an affecting instance of paternal 
devotion.” We do not regard it in that light. George 
Stephenson, though a hero under a certain aspect, had no 
romantic devotion in his nature. His son was part and 
parcel of himself, and in putting him forwards was an 
act of shrewdness, covering the deficiencies of which he was 
conscious in himself. He was not school learned, and 
Robert was, after a fashion; and Mr. Bruce, the school- 
master, possessed of knowledge recondite to George, was 
bowed to with superstitious homage. It was not reverence 
in the true sense, for that quality was lacking to George 
Stephenson ; but it was a sense of superiority with which 
the possessor of hundreds, worshipping riches, is apt to re- 
gard the possessor of thousands. We remember in a country 
town the caligraphy of the schoolmaster being talked of far 
and near as “equal to copper-plate.” “ Robert must wark, 
wark, wark, as [ have warked before him,” said his father; 
and therefore he scouted the idea of sending his son to the 
university ; but the work had all reference to the accumu- 
lation of money and rising in the world. Rails and coals 
were the be-all and end-all in his notion of progress, apart 
from his hobbies. He was essentially the — man 
doing that which was next to him with all his might, not 
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as a philosopher, but as a worker, seeking yet more and 
more knowledge from a consideration of what he could make 
by it. So, as it could be done cheaply, he allowed Robert 
to go for six months to the Edinburgh University. And 
thus Robert obtained the germs of new knowledge, to grow 
according to his capacity. Letters—familiar letters—when 
they are the real productions of a man’s own mind, are safe 
teste of his quality, unless he be a practised hypocrite ; and 
one written by George Stephenson to William Locke—pro- 
bably the father of Joseph—is characteristic. ‘“ Hawthorn 
is still at Walbattle. . . He was a great enamy to me, 
but much more so after you left. I left Walbattle Collery 
soon after you, and have been verey prosperous in my con- 
cerns ever since. I am now far above Hawthorn’s reach. 
I amnow concerned as Civil Engineer in different parts of the 
Kingdom. I have onleyone son, who I have brought up to 
my own profeshion. He is now near twenty years of age. 
I have had him educated in the first Schools, and is now 
at Colledge in Edinbro’. I have found a great want of 
education myself, but fortune has made a mends for that 
want.” 

Strong ambition, strong competition, triumph over a 
rival; and regard for education as a tool of advancement, 
as much so as a steam engine, are all here conspicuous. A 
clear-brained man, so far as advancement went, he had no 
especial love for mechanism, though with an aptitude for it, 
and regarding it asa bread winner. He saw ahead the 
future of railways, in common with Thomas Gray and the 
Jameses, and many others, and he neglected nothing in the 
mechanics which constituted their very essence. He was 
essentially a man of self-help, foregoing no opportunity, and 
with a thorough appreciation of the proverb, ‘ Take care of 
the pence and the pounds will take care of themselves.” 
He would have risen to eminence in other ways had he 
been cast in other circumstances, for his faculties were com- 
mercial, and he loved power, and had a respect for those 
who attained power, provided they did not clash with him ; 
but woe to those who thwarted him, so far as he could con- 
trol them. Hackworth was, probably, much after his own 
standard, and in his own vocation, and so they quar- 
relled, and George Stephenson exulted on rising above 
him. To compete with rivals was the breath of his nostrils, 
the stimulus that urged him onwards, and the want of cul- 
tivation prevented him from seeing how he thus created 
moral frictions that impeded his own progress. ‘The strong 
will was the culminating quality that enabled him to bear 
down the opposition so largely generated by his own un- 
amiability. He had no personal indulgencies so pleasant 
as the consciousness that he was each day adding to his 
savings and his power. We have abundant examples before 
us how hard people will work at shooting, or hunting, or 
cricket—and the strong will such people put into these 
things George Stephenson put into locomotive building and 
its concomitants. Tullus Aufidius, on his rivalry with 
Coriolanus, says, “1’ll potch at him, or fraud or force shall 
win him!” An anecdote comes into our mind: A man of a 
competitive spirit lived in Northumberland ; cabbage grow- 
ing was a subject of great interest,and the competitive man 
went on competing till he had beaten all his rivals but one. 
This one he could not vanquish, hard as he might try, and 
he could not sleep at nights for the mortification he under- 
went, that time after time the prizes were awarded to his 
rival. One night he went out stealthily in the dark, 
obtained access to his neighbour’s garden and, with 
a skillfully-contrived tool he took out the central germs 
of all the young cabbages. “He could na’ beat me 
after that; I took out the haert o’ them,” he recounted, 
with an exulting grin, many years afterwards. It did not 
occur to him to bea thing to be ashamed of. There is a 
phrase “ all things are fair in love and war,” and he applied 
it to all things he competed in. 

We have heard objections to Mr. Smiles’ Life of George 
Stephenson—that it is written on the principle of Robinson 
Crusoe. The objectors are not aware of their unconscious 
compliment. Our present biographer says, “The true nobility 
of the elder Stephenson is only insulted by those who 
would surround it with the vulgar glow of melo-dramatic 
heroism.” Having perused the two lives, we certainly get 
a better idea from Mr. Smiles of the man himself, as well as 
a far more readable narrative. George Stephenson was a 
hero in the sense of laying out for himself a consecutive 
labour to be pursued amidst all opposition ; his plan being 
founded on a practicability which others could see also, 
though devoid of the strong will and patient industry 
which could alone carry it into effect. He was not a 
hero in the sense of a Christian martyr, for his stimulus was 
seif-help, in the hope and belief of worldly advancement ; 
but he was a hero after the conqueror fashion, doing hard 
work which he could not achieve without physical and 
other benefit to the world at large ; doing brave deeds, but 
also unmerciful ones. When we read of his incessant, un- 
tiring industry to accumulate money, we feel that he had 
no time for romance or for the indulgence of tastes, and 
that in this he was neither better nor worse than hundreds 
of others in the same rank of life, and in other ranks of 
business life. There were many better engineers than he 
was, but none with so strong a will and so clear a perception 
beyond their engineering, and none who better understood 
the art of pressing all he could see and hear into his own ser- 
vice, and combining them intoa whole. He went into loco- 
motive building asa necessity, and in the belief of profit, but 
with no particular liking for it as a business, and with a sub- 
sequent distaste for it which he could not conceal, describing 
the process as “a parce] of expensive fellows, with files, and 
hammers, and chisels, chipping and filing at great cost 
day after day, with no profit to the master.” In truth loco- 
motive engines in those days, without machine tools to 
work with, were only half paid for, and as the demand for 
better work and newer improvements went on, it was long 
before prices grew up to a fair standard, amidst the compe- 
tition of rival builders with an insufficient demand. George 
Stephenson was not of the class and order of organising 
men, who drill hundreds and thousands to exactitude in 
work, but of the originating spirit that works in new and 
untried tracks. Nor was he a man to be loved save by de- 

endents who did his bidding, and by those connected with 
im in blood. He loved not rivals nor opponents, and the 





interest we take in the perusal of his life is akin to that we 
take in a feudal chieftain who is the centre of a clan, to 
which position he has raised himself by other than here- 
ditary descent. We incline to think that, had he been born 
to hereditary wealth, and had a college training, we should 
have heard nothing of him as a world changer. His love 
of excitement and early mischief would have developed 
itself in escapades after the fashion of the Marquis of 
Waterford and others. But poverty acted as a pressure 
valve which screwed him down to consecutive work, while 
no teaching of the schools impeded his fair natural de- 
velopment. The wholesome teaching of things is better than 
the Sale racking induced by the mere study of words 
without the things, which spoils many brains in college 
competition. 
(To be continued. ) 








Tue Ar.antic TeLeGraru.—There are seven copper wires to form 
the conductor. The entire length of the telegraph will be 2,300 
miles, so that there is 16,000 miles of copper wire. Every portion 
of this copper wire is subjected to electrical tests, to ascertain its 
quality for conduction, before it is allowed to be worked up. The 
next stage is to coat these wires with eight successive coats of the 
insulating material, equal to an aggregate length of 18,400 miles. 
This core is next covered with jute wound round it from ten 
strands, making 23,000 miles of jute yarn. ‘hen comes the outer 
coating, formed of the ten covered iron wires. The iron wire itself 
is 25,000 miles in length, and each wire is covered separately with 
five strands of tarred hemp, 135,000 miles of the latter being re- 
quired, making together an aggregate length of material employed 
of 215,500 miles, or very nearly as much as would put ten girdles 
round the earth, or form a line that would stretch almost from the 
earth to the moon. 

Minium or Ixon.—The society called the Academie Nationale, has 


awarded a medal to M. de Carticr for his preparation of Minium de | 


Ser @ Anderghem—the name of the place of manufacture in Belgium. 


The Société d’ Encouragement and the Socicté Centrale des Architectes, | 


also of Paris, have likewise reported favourably on the product. 
The minium of iron is said to answer all the purposes of white lead, 
and otber preparations of the like kind for painting, and to possess 
more solidity, to be cheaper, to last longer, and to have an especial 
value in preserving iron from oxidation, and rendering the surface 
of wood hard. Remarkable freedom from acid or adulteration is 
claimed for M. de Cartier’s product, which is also said to lie on iron 
surfaces evenly and smooth like a varnish, effectually excluding air. 
It is in use on the Belgian railways and steam boats and also in the 
army and the prisons; and it is recommended for dressing canvas 
for awnings, tarpavlings, and other protecting sheets. It works 
with linseed boiled oil, like any other pigment, or with cold oil with 
a little dryer, such as litharge, but not turpentine ; but for painting 
iron, to be exposed to sea water, litharge must not be used. It 
must be mentioned, however, that it is of a dark brown colour, but 
its tone may be changed by the addition of black, yellow, or green. 
Its durability is said to be two or three times greater than that of 
white lead. It will bear a great amouut of heat, and, mixed with 
tar, forms an excellent pigment for boats, hardening the wood in a 
remarkable manner. When mixed with oil it does not separate 
again like whitelead, or become clotted. The following are the pro- 


portions given for its use; a kilogramme of minium, with 1} kil. of | 


oil, and 3', kil. of drier. 

Tue SuirarieLp Crus Catrie Suow.—On Saturday the whole of 
the materials and fittings which occapied the grand area of the 
Agricultural Hall, at Islington, during the late Industrial Exhibition, 
were removed, and a large number of workmen were employed in 
the preparations necessary to render the building available for the 
purposes of the ensuing Christmas cattle show of the Smithfield 
Club. It has been already stated that the probable effect of the 
large increase made by the club in the number and amount of the 
prizes to be awarded, would be to produce a larger number of entries 
than on previous occasions, and the returns of such entries proved 
this to be the case, notwithstanding the fact that the great provincial 
cattle shows of Darlington and Liverpool take place concurrently 
with that of Smithfield this year, viz., the 6tb, 7th, 8th, and 9th of 
December. The number of entries this year in the cattle classes are 
281, as against 243 last year. For sheep entries there are 112 pens 
of three, aud 76 single specimens, as against 89 peus of three, 
and 65 single pens, in 1863. For pigs the entries are 51 pens of 
three, and 25 single pens, against 37 pens of three, and 19 single 
specimens of porkers last year; the gross being 545 this year of pens 
and animals, against 453 last year. The gross number of animals 
entered for this _— are—Beasts, 281; sheep, 412; pigs, 178 ; total, 
871. At the s 
332; and pigs, 130; total, 705—being a gross increase this year of 
166 animals as compared with last year’s show.— Observer. 

Tae Suerrretp Inunpation.—The novel machiuery that was 
created by Act of Parliament in the last session for the relief of the 
sufferers by the Sheffield flood has now got fairly into working 
order. Soon after the calamity occurred it was found that the 
number and magnitude of the claims against the company would be 
so great that the ordinary legal means of redress were entirely out 
of the question, and the company therefore obtained the suspension 
of the standing orders of both Houses, in order that they might 
introduce a special Act. This measure constituted a commission for 
the ascertainment and t of damages, and Mr. William 
Overend, Q C., was appointed chief commissioner, at a salary of 
£2,000, and Messrs. J. J. Smith, of Sheffield, manufacturer, and Mr. 
F. Mills, of Duckmanton, Derby, were named as his colleagues, at 
salaries of £1,000 each, and a clerk of the court was appointed at 
£700. The commissioners sit in Sheffield. They have the fullest 
powers for the discharge of their peculiar duties, and there is no 
appeal from their decisions. As was anticipated, the number of 
claims sent in has been enormous. The 29th of October was the 
last day allowed by the Act, and on the evening of that day the 
claims numbered 7,200. They are sent in by landed proprietors 
whose estates were devastated, merchants and manufacturers whose 
works have been destroyed or damaged, small shopkeepers who lost 
their stock-in-trade, workmen who lost their working tools, vast 





numbers of householders who lost the whole or a great part of their | 


clothes and furniture, and by persons whose relatives were drowned 
in the flood. The exact number of those drowned was 238, but the 
claims for loss of life will be comparatively few in number, because 
of the fact that in most cases whole families were swept away. 
There are about forty orphans and eleven widows, and these have 
received relief from the fund subscribed by the public, pending the 
settlement of their claims. 
amount of the claims is said to be more than £500,000, but a vast 
number of the claimants are accepting the sums offered by the water 
company, and others have found their own estimates of the damage 
materially reduced by the commissioners. Tse estimate of the 
damage formed by the company was £327,000, but great numbers of 
claims bave been sent in since that estimate was given. Dishonest 
persons have been found who thought they had here a good oppor- 
tunity of fleecing the company, and there have been two or three 
cases in which persons engaged in getting up claims, and who were 
paid by commission, have increased by large sums the amounts for 
which their clients desired to claim. ‘The exposures that followed 
upon these cases being taken into court will probably operate to 
prevent a repetition. We may state that the Mayor of Sheftield has 
preferred claims against the company for the amounts advanced to 
sufferers by him in his capacity of chairman of the Relief Committee. 
The public are interested in the decision as to whether the mayor 
is to be reimbursed, because if it is given in his favour the surplus 
of the relief fund will be increased to nearly £30,000, and the 
opinion of the subscribers will be taken as to the best means of dis- 
posing of it. The fund originally amounted to £52,000, and there is 
in hand about £20,000. 





ow of 1863 the number of beasts was 243; sheep, | 


We may mention that the aggregate | 


LAW INTELLIGENCE. 
VICE-CHANCELLOR’S COURT.—Nov. 14th. 
(Before Vice-Chancellor Sir W. P. Woon.) 
BETTS v. DE VITRE. 

Tue arguments in this case, which was commenced before the 
Long Vacation, and has been continued, with adjournments from 
time to time, during the present term, are at length concluded. The 
case comes on for trial by his bonour, without a jury, for the pur- 
pose, in effect, of determining tho validity of the plaintiff's patent 
for ‘a new manufacture of capsules, and of a material to be em- 
ployed therein,” having regard especially to the objection of want 
of novelty, and the question of alleged infringement by the de- 
fendants, the directors of Wimshurst’s Patent Metal Foil and Sheet 
Metal Company (Limited). 

The plaintiff, William Betts, on the 13th of January, 1849, 
obtained his patent for the invention of a new manufacture and 
material for metallic capsules, by producing a combination of lead 
and tin through the agency of mechanical pressure. The specifica- 
tion stated the invention to consist “in combining lead with tin by 
covering the lead with tin over one or both surfaces of the lead, and 
reducing the two metals in their conjoined state into thin sheets of 
a thickness suitable for the purposes to which they are to be applied.” 
In order to prepare lead the molten lead was first cast in an ingot 
mould of suitable dimensions, the dimensions of the ingots (for 
producing the material for capsules) being specified. Tin was also 
cast either into ingots similar to those of lead, or into long, thin 
strips, of nearly the same width as the inzots of lead, between }in. 
and ,in. in thickness, and several feet in length. The lead and 
| tin having been thus obtained in suitable states “ for beginning the 
rolling or laminating each of the two metals separately between a 

pair or pairs of revolving cylindrical flatting rollers, of the con- 
| struction usually employed for rolling or laminating ductile metals 
| I pass and repass the lead one or more time or times through or 
| between the rollers,” so as to reduce it to about din. in thickness, 
and greatly elongate it. The tim was treated in the same manner, 
so as to reduce it to about one-twentieth part of the thickuess to 
which the lead had been reduced. After thus reducing the lead and 
tin to their proper relative thickness, the widths being nearly alike, 
and even surfaces having been obteined, the process of covering 
| both sides of the lead with tin was «ffected by folding a long strip 
of tin over both surfaces of lead (backwards and forwards), and then 
subjecting the two metals to very considerable pressure under the 
| flatting rollers, so as to reduce the thickness and elongate the 
| metals, and at the same time cause their surfaces to adhere toge- 
| ther. The conjoined metal was afterwards again and again passed 
between the rollers for further reduction and elongation, the 
adhesion becoming more complete at every succeeding time of 
repassing. For the manufacture of capsules the material thus pre- 
pared was cut into discs of the required size. The combined 
metal thus obtained, which is known as “ Betts’ metal,” has been 
largely used, not only for capsules, but for an infinite variety of pur- 
poses, Like other patented inventions, however, it has been the sub- 
ject of most multifarious and protracted proceedings in almost every 
one of her Majesty’s superior courts of Westminster, “ Betts’s patent” 
having been as a household word familiar to the mouths of 
lawyers, both of the common law and equity bar, for many years 
past. ‘The main objection raised against the patent in these various 
proceedings has been want of novelty, and in order to establish this 
contention a patent granted to one Dobbs, so far back as 1804, has 
been brought forward. Dobbs, in his specification, stated that his 
| invention consisted in plating, coating, or uniting lead with tin, by 
| laying thei together. their surfaces being clean, and passing them 
| “ between the rolls of a flatting or rolling mill, with what is techni- 
cally called a hard pinch, so as to make the metals cohere.” The com- 
| bined metal was called “ Albion metal,” and in the course of the nu- 
| merous trials that took place evidence was adduced for the purpose of 
showing that the processes described in Dobbs’ specitication had been 
practised about 1832-3. One of the most fiercely-coutested of these 
| cases was that of “ Betts v. Menzies,” which, after many preliminary 
| stages, ultimately came before the house of Lords, assisted by the 
judges, in 1861 and 1862. As the effect of their lordships’ decision, 
especially having regard to the question of prior publication by 
| Dobbs’ patent, has been the subject of considerable discussion upon 
| the present occasion, we content ourselves with stating that the 
| result was generally in favour of the plaintiff, and that the de- 
fendants in that case have since submitted to a perpetual injunction. 
| On the 9th of December, 1862, Mr. betts obtained from the Privy 
Council a prolongation of his patent for five years after the period 
of its expiration in 1863. 

The defendants in the present suit were a company formed in 
February, 1860, for the purpose, in the first instance, of working 
Wimshurst’s patent for “improvements in manufacturing sheet 
metal.”” This patent, which was obtained in July, 1858, siated that 
the invention consisted (1) in the production of thin sheets of metal 
by means of any arrangement of cutters, in place of producing such 
sheets by means of rolling, or beating, or crushing mechanism ; and 
(2) in the system or mode of manufacturing or producing sheet 
metal by cutting the same from a block or solid mass. By the pro- 
cess, as described in the specification, “ either a cylinder or block of 
the metal intended to be formed into sheets is first cast in a mould, 
and then acted upon by a knife or cutting tool for its reduction into 
the sheet or foil form.” In July, 1862, tie defendants seem to have 
abandoned Wimshurst’s patent, and to have commenced manufac- 
turiug a combined metal of lead and tin, according to Dobbs’ 
specification, and continued that process until July, 1863. In April 
of that year Mr. Kinder, the manager and secretary of the company, 
obtained patents (which had been assigned to, and were now beiug 
worked by, the company) for improvements in coating lead with tia 
by a fusion process. r. Kinder’s process may be thus stated :— 
After plating two strips of lead on one side only with tin by 
fusion, the strips of combined metals were doubled, lead to lead, and 
the leaden surfaces were then united by rolling; the result obtained 
being a plate of lead coated with tin on both sides, which was after- 
wards rolled down and converted into capsules and foils. 

The defendants were now working Kinder’s patent, and the 
present bill was one that had been filed for the purpose, in effect, of 
restraining them from infringing Betts’ patent by a meiely colourable 
variation, the allegation being that the fusion put forward as the 
basis of Kinder’s invention was an imperfect and ineffectual pro- 
cess, and that cohesion between the metals was only produced by the 
subsequent rolling or mechanical pressure, as in Betts’ process, 

The defendants denied infringement, and also raised the question 
of the validity of Betts’ patent as affected by the prior publication of 
Dobbs’ patent, which was alleged to be identical with that of Betts’, 
and to have been actually worked previously to 1849, the date of the 
| plaintiff's patent. 

Mr. Willcock, Q.C., Mr. Grove, Q.C., Mr. T. H. Terrell, and Mr. 

Thomas Webster appeared for the plaintiff; Mr. Rolt, Q.C., Mr. 
Hindmarch, Q U., and Mr. Haddon appeared for the defendants, 

| Mr. Willcock, at the request of his honour (who observed that 

| Dobbs appeared to have thrown out hints and nothing more), con- 

fined his reply to the question of infringement. 

The Vice-Chancellor reserved his judgment. 








Tue Tevecrars in Russta.—Intelligence has just been received 
of the opening of the telegraph line from Irkutsk to Kiachta. News 
may now be sent to Pekin in four days less time than formerly by the 
ordinary post. : 

Tue Spanish Navy.—The Company des Forges et Chantiers de 
la Seyne in France, has just built a plated frigate called the 
Numancia, for the Spanish Government; and a scientific commission 
nominated by that Government has, after assisting in her trial trips, 
which took place in the neighbourhood of Touion, formally accepted 
the vessel. The frigate has cost nearly £320,000, and is said to be 
a fine specimen of iron architecture. The Spanish Government, in 
the event of war with Peru, intends, dit-on, sending her to the Peru- 
| yian waters. 
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November 7th, 1864. 
H. P. Srepuenson, Esq., in the Chair. 
ON THE ERITH EXPLOSION, AND THE REPAIR OF THE THAMES 
EMBANKMENT. 
By Lewis Moore. 
On the south side of the river Thames, between Woolwich and 
Erith, are several magazines used for the storage of gunpowder, 





after the barge, and forcing the wall back towards the river, thrust- 
ing portions of it into the pit already formed by the barge. Had 
the;magazine exploded first and thus ignited the barge, the ground 
beneath her would have been clear of fragments, as the wall would 
probably have been blown inland by the last explosion. The 
magazine last referred to would communicate with that of the 
Lowood Company, which, in its turn, was demolished. The con- 


cussion caused was felt from sixty to one hundred miles off; this | 
was the result of the explosion of 464 tons of gunpowder, or 1,040 | 
each containing 100lb. ‘he effects to property, both | 
iate and remote, are universally known: as regards the river | 


barrels, 
‘ a 





belonging, some to Government, and some to private firms engaged 
in tbe manufacture of gunpowder. ‘These are situated within a few 
yards of the bank of the river, for the convenience of loading and 
unloading by water, that being the most convenient and economical, 
as well as the safest method of transit. These magazines occur at 
intervals of half a mile or thereabouts, In the river, moored close 
to the north shore, were, until recently, three or four large hulks, 
used also for the Government storage of powder. Now, however. 
there exists but one, that being moored between North Woolwich 
aud Barking Creek; the others, which formed part of the Govern- 
ment store at Purfleet, have been removed. On the north bark of 
the river there appears to be only one magazine in this neighbour- 
hood beside the royal magazine at Purfleet. Full details of the 
arrangements of these magazines have so recently appeared in thi 
public journ:ls that it is unnecessary here further to notice them, 
save as to their relative positions with regard to the subject of this 
paper ; an:l this will he clearly seen on reference to the map of the 
general locality (No. 1). 
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The scene of the recent explosion was on the south side of the 
river, in the Erith and Plumstead Marshes, and the magazines 
which were destroyed were the property of Messrs. John Hall and 
Sone, of the Fav. :~ham Mills, and of Elterwater and Lowood Gun- 
powder Ci mpanies. ‘The relative positions of these magazines to 
each other, and to the bank of the river and the adjoining cottages, 
&e., will be clearly seen on reference to diagram No. 2, which is 
from actual survey. ‘Tho » sgazine of Messrs. Hall and Co. was a 
substantial biick Ladin, 50ft. square and two storeys high, and 
was situated ut the back of the river wall or embankment, on the 
marsh, at a level of 7ft. or 8ft. below Trinity high-water mark. 
From this magazine a jetty projected into the river to low-water 
level. This jetty was used for the shipment of gunpowder, and 
crossed the river wall on the level of the footpath, In this magazine, 
and in two barges, which at the time of the explosion were moored 
one at the end and one at the side of the jetty, there were about 
forty-two tons of gunpowder. The magazine of the Elterwater 
Company was situated 61 yards to the eastward of Messrs. Hall's 
stores. This building was a similar construction, and measured 
50ft. by 28ft., and contained about 4} tons of powder, The next 
nearest magazines were those of Messrs. Curtis and Harvey, which 
are about 700 yards distant to the westward, The buildings adjacent 
were the manager's house and two or three cottages, inhabited by 
men employed at the magazines. 
hd 
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The river wall at this point consisted of an ordinary puddled clay 
embankment (the top of which was about 4ft. 6in. above Trinity 
high-water), battered about two to one, and faced on the river side 
with stones, to protect it from the wash of the sea; along the top 
was a foot-way about 4ft. or 5ft. wide, At the foot of tre wall, on the 
land side, was the marsh that it reclaimed, aid on the river side a 
shelving mud bank, falling at about the rate of one in six or seven to 
low water. The section will be clearly seen in diagram No. 3. 

Trinity high-water is 12ft. 6in. above ordnance datum, but the 
spring tides have been known to rise to a level of 16ft.—14ft. being 
the height to which they frequently rise. At the time of the explo- 
sion, which took place at twenty minutes before seven o'clock on 
the morning of Saturday, the Ist of October last, the tide was 
ebbing, and was within an hour and a half of low water--a most 
fortunate circumstance ; for, had the accident occurred one hour later, 
it would have been impossible to reinstate the wall, and the marshes, 
as well as some of the surrounding country, must inevitably have 
been inundated, as it was impracticable (as afterwards proved) to 
have contended with the tlowing tide in the limited time available. 
Of the immediate cause of the accident it will be here unnecessary 
to speak, as that will probably never be known ; but, with regard 
to the results, there is more tangible matter to deal with. From the 
evidence afforded by the displacement of earth at various points, 
there is every reason to believe that there were three distinct explo- 
sions, occurring, probably, in the following order :—Ist, the barge 
lying alongside the jetty and near the bank ; 2nd, Messrs. Hall's 
magazines ; and, 3rd, the Lowood Company's magazines. ‘I'he 
barge at the end of the jetty was presumed to have been empty, as 
no disturbance appears in the soil beneath where she lay, whereas 
in the other cases the earth was blown out to a considerable depth, 
presenting the appearance of a smouldering crater, with fissures in 
all directions, ‘Ihe reasons which lead to the supposition that the 
explosiovs occurred in the order above stated are that portions of the 
river wall were found in the holeor pit caused by the barge exploding, 
and this could only have been the case by the magazine exploding 














wall, a breech was made of 130ft. in length, the earth being cleared 
away 8ft. or 1ft. below the level of the marsh, exposing the whole 
of the country to the rising tide for about five hours every high 
water, or twice in twenty-five hours. The extent of iand positively 
imperilled would be about 4,000 acres, and should it have pas-ed 
Voolwich and Greenwich by t'ie lure sewer, it might have done 


9 


3. 


immense damage; the whole of tho southern and eastern side of 
London being more or less below the level of high water. The 
full estimate of the impending calamity can be only realised by 
those acquainted with the levels of the localities referred to, and the 
character of the banks of the Thames. Diagram No. 4 shows a 
section of the river wall after the explosion, the dotted line shows 
a contour of the temporary dam. In an able article in the Bui/der, 
upon the subject of the catastrophe, the fortuitous conjunction of cir- 
cumstances is thus described :—‘ Every circumstance of time and tide, 
“availability of competent direction, presence of men at the works 
‘“‘of the main drainage, vicinity of a great and disciplined military 
“force with tools aud appliances, and even the soil at the spot, 
‘happened to be favourable; and a more serious disaster than has 
“occurred within recollection, by a breech in an embankment of 
“‘ the Thames, was by the greatest exertions staved off and at length 
“averted. The instance may be instructively compared with the 
“experience of previous accidents, as related in various books, 
“where the loss to landowners, and the injury to the naviga- 
“tion of the Thames, through the years’ duration of breeches, and 
” - — repeated failures of attempts to close them, is graphically 
** related.” 





be on the spot within half an hour of the explosion, and seeing that 
the sufferers were properly cared for, he proceeded to the immediate 
repair of the wall, although at the time the reinstatement of the wall 


tide appeared hopeless, such was 
the magnitude of the gap. The first step was to set to 
work the men who were fortunately present, in number 
about forty ; these were set to puddle the rents and deep fissures in 
the hole caused by the exploded barge, and which were below low 
water level, but were temporarily protected by the fragments 
upheaved around the edge of the hole; had not this been done before 
the water came into the hole it could never have been got at again, 
and the whole superstructure, however solid, must have been under- 
mined and washed away. it may be readily inferred that the bases 
of operations were of the worst possible description, being lumps of 
earth and clay separated by large fissures several feet in length, and 
extending under the intended dam. ‘Lhe next thing was to send 
for assistance from the nearest point, fortunately this was obtainable 
at the Crossness works, about a mile off, and at the garrison at 
Woolwich, about four miles distant from the spot. At about ten 
minutes before nine o'clock the call was promptly responded to by 
the arrival from the Crossness works of about 350 navvies, with 
their picks, barrows, &c., who came none too soon to complete the 
puddling of this treacherous foundation befvre it was covered by the 
tide. Between ten and eleven o'clock 1,500 military arrived fully 
equipped with some appropriate implements, and they devoted them- 
selves entirely to the backing up with immense quantities of earth 
the work which the navvies were puddli:g in front, thus making it 
sufficiently substantial—consistent with speed and means at hand 
to contend with the now rapidly rising tide. In this, as is well- 
known, by a manful struggle, they only just succeeded—racing as 
it were inch by inch with the rising waters. 

Having given a general outline of the subject of the paper it is 
now necessary to consider in detail the means employed and the 
measures taken to prevent the ingress of the water. 

The first and greatest difficulty that presented itself was the 
portion blown out by the barge in front of the river bank, and 
below low water, inasmuch as the soil was very much broken up 
and disentegrated over a large area, and the time during which 
puddling could be done was exceedingly limited. 

It may be here mentioned that an erroneous impression prevailed 
among some persons present, that it would be necessary to dig out 
this portion to a good bottom, in the usual manner of commencing 
the construction of a river wall, and the author bad much difficulty 
in persuading them that immediate puddling of the fissures and 
broken ground below low water mark was the only hops of suc- 
ceeding, inasmuch as the cutting a grip would have occupied all 
the precious time to be employed in filling up. This puddling was 
most important in order to prevent percolation, the danger most 
necessary to be averted. When the navvies arrived from Crossness, 
they were immediately set to continue this important part of the 
work, and also the filling of the actual gap; it required some little 
time to arrange the number of men to advantage, but being accom- 
panied by able superintendents they were soon allotted to their 
separate works of digging clay—wuhecling i: to the spot—aud 
carrying water for the punning, where the clay was well worked 
with iron puuners. 

While the puddling, &c., was being vigorously carried on by this 
large force of men, the military arrived, commanded by General 
Warde and Colonel Hawkins, K.E. The difficulty of immediately 
rendering available, without confusion, the labour of all these meu 
in so small a compass and on the spur of the moment may readily 
be imagined. With the greatest promptvess Colonel Hawkius 
adopted the suggestions offered him by the author, as to the method 
of proceeding. Several barrow roads were laid leading to the gap, 
numbers were employed in diggins and loosening earth, filling and 
wheeling. The number of implements available for the use of the 
so'diers was, of course, limited; but, nothing daunted, they were 
formed into lines between the barrow roads, and pissed from hand 
to hand towards the gap, the lumps of earth aud clay dug up by 
those at the back, the whole of the clay and earth for that purpose 
having to be brought from a distance of 60 or 70 yards by the 
barrow roads, and by hand, the soldiers passing lumps from one to 
another for this distance, which, when deposited in place, were 
mmediately punned down perfectly solid, Having to deal with 


before the return of the 


| some 20ft. head of water, it was necessary to extend the width of the 
| dam at the base, which absorbed an incredible amount of earth, the 

width of the breach being 130ft. When the tide had reached and 

filled the front hole, it was found that the level of the water was 

within 2ft. or 3ft. of the top of the progressing work. The tide 
| rising very rapidly, fears were entertained that sufficient soil could 
not be obtained to enable the work to keep ahead of the tide. At 
this juncture, the military produced a quantity of bags used for 
making sand bag batteries, and a number of men were set to {fill 
them with the soil at the back of the work, these bags were at first 
being thrown in indiscriminately, when the author directed tbat 
they should be laid at the back of the puddled face in the form of 
an arch on plan, to receive the horizontal pressure of the water. 
These bags were laid in courses, as shown in diagram No. 5, and 
punned sv as to come in perfect contact. By this means the bank 
could be raised of sufficient strength with about one-half the 
material, and the dispositiun of the men was so arranged as not to 

















interfere with the other parts of the work. In this way about 3,000 
bags were used, and it was satisfactory to find they answered the 
purpose admirably, but even with this assistance the tide was 
following the work very closely. 

An alarm was now raised that the water was coming in, and it 
became apparent that there was considerable percolation under the 
dam—probably through the broken ground upon which so much 
labour had been bestowed in puddling—and making its appearance 
many yards at the back of the work, it was difficult to arrive at the 
treacherous point, This was most disheartening by the knowledge 
that a small stream would soon increase in newly-~made earthwork 
and undermine the whole. The exertions were redoubled ; but it is 
feared that these would have proved of no avail but for the timely 
settlement of the structure and consequent compression of the 
substrata. By this providential circumstance the leak was 
staunched, so that the settlement, apparently a source of great 
apprehension, proved really a matter for congratulation. Sole 
attention was now turned to raising the bank and protecting tho 
face from the wash caused by passing steamers. Timber break- 
waters were hastily constructed and floated in front of the work, 
and this in a great measure protected it from being undermined. By 
half past one the tide was at its highest, and the bank was but a few 
inches above it; the structure successfully withstood the pressure 
of the water, but it was evident to all that the backing up must be 
continued before the danger was past, and the men, therefore, 
worked on until the tide had far receded. A large staff of men 
continued the operations throughout the night of Saturday. 

On Sunday morning the bank was found to have settled some 
four feet, and, in consequence of high wind from the east and a 
| heavy sea running, threatening to uncermine the works, the author 
| telegraphed to General Warde, Commandant at Woolwich, for 500 
sappers and miners, who arrived in time to reinstate the dam. The 
whole of the past month has been occupied in restoring the wall to 
its original condition, and it is now as secure as any other portion 
of the embankment. 

Breaches of the river walls reclaiming the marshes from the 
river ‘Ihames have been very frequent in times gone by. These 
have not arisen from causes similar to the one under consideration, 
but from high tides, defective sluices, and even rat-holes, In 1527 the 
river made an irruption at Plumstead and Erith, and so much Jand 
was submerged that it was not all regained until 1590, a matter of 
sixty-three years. This breach occurred within half a mile of the 
present one, and there are now existing traces of the inland embank- 
ments by which it was reclaimed piecemeal. In the time of Henry 
the Eighth the marshes of Plumsteai and Lesnes, now the Woolwich 
practising ground, were submerged by the water coming in from 
the Erith breach. But the most recent, as well as the most import- 
tant, was the Dagenham breach, which occurred in 1707, at a point 
exactly opposite the southern outfall works of the London sewerage. 
Continued attempts to stop this breach were made for eight years, 
but without success, when Captain Perry undertook to reciaim it. 
At this time the breach is stated to have been on one occasion fifty 
feet below low water, or seventy feet below high water, caused by the 
ingress and egress of the flood and ebb tides. Captain Perry, it is 
stated, employed 300 men for five years before he succeeded in 
stopping this breach, making thirteen years in all, during which 
time an immense quantity of the marshes were washed into the 
river, greatly obstructing the navigation of that important highway. 
The means he adopted were, firstly, forming sluices in the river 
wall to reduce the scour by allowing freer access to the water, and 
after so doing he drove dove-tailed or grooved piles from either side 
of the breach, protecting them, as he went on, with clay. The 
increased scour caused by this impediment threatened to deepen the 
channel so as to be beyond the reach of piles, and if the depth above 
stated was correct, it would have been impossible to have succeeded 
by this method, so the inference is that he chose ashallower portion 
ot the breach, certain it is that he did succeed, although at a ruinous 
cost. 

The Dagenham breach began with the failure of a sluice which 
had been allowed to get out of repair, and quickly extended from a 
gap of 14ft., and ultimately led to the obliteration of a thousand 
acres of land. But that was not all, about 120 acres were 
actually washed away into the bed of the river by the flow of 
sullage, and the soil so washed formeda bank about a mile in length, 
reaching half way across the river. 2 

Perry in his work on Dagenham breach proceeds to explain how 
this sullage driven into the river was deposited at the mouth of the 
breach, and above as well as below it, in the reaches of the Thames. 
He remarks that the deposit had been particularly detrimental to 
Erith Reach ; and that even in Woolwich Reach, as he had been 
informed, the depth of water was lessened. All breaches, he 
observes, must be attended with a considerable flow of sullage into 
the river. After mentiouing breaches that had occurred before his 
time, including one in the levels of Dagenham Beam, not three 
years and a-half since, and several near Dagenham since he had 
been concerned there, he says, he attributes all such breaches rot 
to any damage from the tides washing down or running over the 
tops of the banks or wells, but to the bad workmauship, decay, or 
defect of the sluices or trunks which are made for the drain of the 
levels, &c.; and be alludes to sluices made of wood as a prevailing 
custom in England, and as generally insecure and unskilfully 
placed. He recommends, theretore,a law to oblige all sluices on the 
banks of the Thames to be made with stone, cemented with tarras. 
The reasons why they have not been made so, he thinks, are, first, 
that men in England are not very willing to depart from the way 
of their fathers; and, secondly, the matter of foundations. He 
argues, however, that if the foundations were constructed after the 
manner of buildings in Holland, the sluices might be formed of 
stone, or a sort of brick, as in Holland and Flanders, and might 
endure thousands of years. 

The greater portion of the land bordering on the Thames, 
including the south of London, indeed, from Richmond to the 
Nore, is below the level of high water, and reclaimed by walls 
varying but little in their construction, the general character of 
which is an embankment, the face of which is puddled with clay to 
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a slope of 24 to 1, and protected from the wash of the sea by a stone 
face. In some cases where the steepness of the bank necessitates a 
greater — the face is stepped, and at each step a row of stakes 
driven to keep the stone facing in place. In constructing these 
walls, a grip about 6f:. deep and 6ft. wide is cut into the marsh to be 
reclaimed on the site of the wall, and puddled before the bank is 
made to prevent percolation. These walls and the necessary sluices 
for drainage require careful watching, for any portion failing would 
cause a catastrophe equal to the Dagenham or middle level inunda- 
tion. The extent of these walls or embankments is very con- 
siderable. 

It is a very remarkable circumstance that the marshes on the 
river side of the walls still unreclaimed and termed “ salt marshes,” 
are invariably at a level of high water, whereas the land reclaimed 
is generally 5ft. or 6t. below that level. Whether the corstant 
action of the tide raises the laud subjected to it, or whether the 
absence of that influence allows the level of the marshes to subside, 
or whether it is due to both these circumstances, is a fit subject for 
discussion, but be it as it may, there is no question of the fact that 
they do so exist. 

Another material point for discussion is furnished by the supposi- 
tion that failure bad attended the attempt to stop the recent breach, 
and that the waters had regained possession of their old territory. 
some 7ft. deep at high water over an area of from 3,000 to 4,000 
acres. Assuming this to be the case, the breach would be rapidly 
widened and deepened, and, were the old system adopted, the 
reclamation would occupy many years. It would be a work of from 
three to four times the magnitude of the Dagenham reclamation ; 
and on the authority of Lambard, the land inundated by the breach 
which occurred in 1527 near the recent breach, as betore noticed, 
was not all reclaimed in sixty-three years. 





GEDGE’S IMPROVEMENTS IN MILLSTONES. 


Tus invention, patented by Mr. W. E. Gedge, a communica- 
tion from H. Dumas, of Villeines, France, relates to the veutilation 
of millstones :—It cousists, firstly, in the use of an upper millstone 
or runner pierced with two rectangular openings. 

Secondly, of ventilators or fans placed on the said openings and 
forcing air between the said stones. The fans are composed of fou 
blades or wings of strong sheet iron fixed to the four sides of a 
shaft, the ends of which are rounded, and rest on wooden bearings. 
One of these ends is continued in the direction of the centre of the 
stone and carries a pinion in the accompanying engraving d, which 
gears into the crown wheel c, fixed to the drum or casing of the 
millstones. The crown wheel being fixed, and the diameter of the 
pinions being one-sixth that of the said crown wheel, each revolu- 
tion of the stone will give six turns to the fans, which will thus 
produce a considerable pressure of air. A cover or lid m, the edges 
of which screws on to the casing of the millstones, and the double 
bottom of which descends to the level of the said casing or even 
lower, supports the cast-iron crown wheel c, furnished with wooden 
teeth, by means of six large screws, not screw threaded at their 
upper part, and which pass freely through the lid as well as the 
pieces o, and enter the lugs of the crown wheel; these latter form 
nuts. A washer held by a pin on these screws immediately beneath 
the lid prevents their rising. Six cast-iron pieces 0, screwed on the 
lid, have each two branches, which descend on each side the lugs of 
the crown and prevent its shaking. 


FIG . 1. Plan. 


























The object of these arrangemeuts is to permit the raising and 
lowering of the crown at will by turning the screws projecting from 
the lid. Two cast-iron fastenings u, frame the holes made in the 
millstone and support the fans, and their accessory parts. Each of 
them is provided with four luge, which pass on to bolts let into the 
stone, and are fixed by nuts. The bearings are formed of two 
pieces of wood resting on the framings, and are traversed by the 


uprights w!. An iron ring covers them and enters the said uprights, 
where it is fixed at will by nuts. A small iron plate 1, fixed at one 
of the sides of each framing, rises against the bearings and secures 
the axle of the fans by means of a screw, which passes through this 
plate, and comes pressing against the end of said axle. The other 
end of the axle of the ventilating fans rests on the part u'! of the 
framing which thus forms a third bearing. A cap or plate of sheet 
iron covering the fans is fixed on the framing, and another sheet 
iron plate, also fixed to the framing, but beneath, lines the opening 
at mouth of the hole in the stone. The object of this opening is to 
permit the rotation of the fans. 

The result of these arrangements is that by removing the framings 
the fans and all accessories are removed with them with the exception 
of the bolts let into the stone, 


‘ 


Tue Sewace or Birwimscuam.—The Mayor of Birmingham 
has called a meeting of his fellow-townsmen, to consider the ad- 
visability of forming a company for the utilisation of the sewage of 
the town. 

Roaps 1n Perv.—An important contract was concluded on the 
14th of September between the Peruvian Government and the 
agent of the Ecuadorian Land Company, M. Miguel Paris. By this 
contract a grant is given to the said company for building a road 
from the port of Pailon into the interior, and for establishing settle- 
ments of emigrants on Government land, 
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Tus invention patented by Mr. J. C. Barraclough, of Man- 
chester, as a communication from Mr. B. Merritt, of Newton, 
Massachusetts, consists in atiaching to an auger stock « cutter head 
containing two fixed cutters, somewhat like the ordinary auger, and 
which has a rotary motion given to it by meaus of crank shaft and 


a pair of bevel wheels in the usual manner. The said cutter head 
has also attached to it a pair of reciprocating cutters, which are 
acted upon by a pinion on the lower end of a small shaft in the 
centre of the auger stock, and which in its turn is acted upon by a 
square cam (attached to the frame of the machine) through the 
medium of a rack (to which is attached the cam’s truck) acting upon 
a pinion on the upper end of the said small shaft in the centre of 
the auger stock. 

Fig. 1, in the accompanying engraving, is a front elevation of the 
principal parts of the machine ; Fig. 2, is a section on line a, a, and 
shows both the fixed and reciprocating cutters in plan, the reciprocat- 
ing cutters being shown drawn in, so that the distance from point to 
point of the cutter is just equal to the width of the square to be cut, 
which is indicated by lines ; Fig. 3 is an elevation of the lower end 
of the auger stock, and Fig. 4 is a section on line 4, b the recipro- 
cating cutters being shown thrown out, so that the distance from 
point to point is just equal to the diagonal distance from corner to 
corner of the square to becut out, as indicated by lines ; Fig. 5 is a plan, 
and Fig. 6 a vertical section of rack, box, or bearing; Fig. 7 is a 
plan of the under side, and Fig. 8 a vertical section of a cam, the 
path in which is a perfect square; Fig. 9 is a plan, Fig. 10 an 
elevation, and Fig. A, a section of rack; Figs. 11 and 12 are eleva- 
tions of truck, pin, and block for connecting the rack to the cam ; 
Vig». 13, 14, and 15 are views of the cam, truck, and block; Fig. 
16 is au elevation of a modification of the reciprocating cutters. 

A, A, are the vertical slides on which the sliding frame B, moves 
up and down, and which are attached in the usual manner to an 
horizontal base frame not shown in the engraving; C is the crank 
shaft ; and D, D, are bevel wheels through which the motion of the 
crank shaft is conveyed to the auger stock F, F is a cam 
bolted firmly to the frame B, having on its lower side a path or 
groove which is rectangular in form,and having in the centre of 
the path at each angle or corner a small square projection G, as seeu 
in Figs. 7 and 8; is a box or slide for rack J, and keyed firmly to 
the auger stock and rotating with it. The rack I is provided with 
a sliding block and pin J, as seen in detail in Figs. 11 and 12, and 
which is adjusted by the screw K. The pin J is fitted to a friction 
truck L, and square block M, as seen in Figs. 13, 14, and 15. The 
friction truck L, and the bloci M, are fitted to the path of the cam F, 
and the block has two grooves cut on its upper side at right angles 
to each other and to fit the projections in the path cf the cam F, 
The object of the grooves in the block and the projections in the 
cam being to insure the axis of the truck and block travelling in a 
direct line from corner to corner of the cam, and thus ensure a per- 
fect rectangle. N, N, are the fixed cutters attached to the bottom 
of the auger stock by n:eans of screws, as shown in Fig. 2 ; O is the 
worm of the auger; P, P, are the reciprocating cutters; R is a 
pinion on the lower end of the shaft S, that operates upon the rack 
teeth on the side of the cutters P, P, to move them out or in. 

The operation of the machine is as follows: -'The parts being in 
the position shown in Fig. 1, the friction truck L, and block M, will 
be in the position marked T, in the path of the cam F, and con- 
nected to the rack I, by means of the block and pinJ. Now if the 
crank shaft be turned the auger stock will be turned, and also the 
rack box, carrying the rack with it, and as the friction truck 
cannot travel in a concentric circle, but must move in a direction 
tangent to a concentric circle, it is clear that the rack must be moved 
eudwise, and as its teeth gear into the pivion U, on the upper end 
of shaft S, it is evident that the shaft S must be rotated, and through 
the pinion R, must move the cutters P, P, out, and continue to do so 
until the friction truck has arrived at the corner of the square cam 
and the points of the cutters have attained the position shown in 
Fig. 4, when the friction truck will be forced by the continued 


E; 


rotary motion of the rack, and the rectangular form of the cam path | 


to move in a line at rightangles to that in which it has been moving, 

and approach the conceutric circle to which its path is tangent. The 

rack will be moved in and the shaft S rotated in the contrary direction, 

- the cutters be drawn into the original position, as shown in 
ig. 2. 
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It will be readily seen by all acquainted with the act that, by 
varying the form of the fixed cam, angular-sided holes of other 
forms than square may be bored with the apparatus. 








Great Brings over THE Semne.—(F rom our Correspondent.) —The 
Western of France Railway is having constructed, for a direct line 
from Rouen to the Paris and Cherbourg line, a great bridge over the 
Scine. The bridge reposes on five cast iron piers, the distance 
between each being 166ft., so that the total length of the bridge is 
933ft. It is constructed for two lines, and is about 45ft. in width. 
The contractors are the Creuzot works. 

Tue American Or, Wetis.—The stoppage of the supply from 
many of the American oil wells has proved a source of so much loss 
that our western friends have wisely determined: to investigate the 
matter to the bottom. Naturally discontented with. the disagreeable 
idea that the primary source of supply within the bowels of the earth 
is exhausted, they have cast about for other reasons. The Philadel- 
phia Ledger advances an ingenious theory, apparently borne out in 
practice. “ By paraffin,” says our contemporary, ‘‘ some of the most 
valuable and productive wells have been for a time choked up. 
Neither acids nor alkalis have effect upon it. Heat melis it at a tem- 
perature of 112 deg., and cold solidifies it. As the heat of the earth 
is supposed to increase as we descend, the temperature of the oil is 
favourably affscted by this circumstance, and the deeper the well the 
better for holding the paraffin in solution. But it.is not until we get 
the thermometer up to 112 deg. that paraffin always melts; and thus 
it occurs that portions of it form on the inside of the tubes and those 
veins in the sand rock through which it passes. Another circum- 
stance considerably adds to this tendency. . We all know that as the 
condensation of gases increases their temperature, so their expan- 
sion diminishes it, and whenever there is a large and. sudden escape 
of those hydro-carbon gases, which are among the best indications 
of oil there, there is a lowering of the thermometer proportionally 
great. Hence, in all flowing wells, in proportion to, their energy 
and the escape of gas, the oil when it reaches the surface is intensely 
cold—often it is almost freezing—owing entirely to the liberation 
and expansion of these gases. The effect of this must be an increased 
tendency to make deposits of this paraffin along the passages 
through which the oil passes, and there are many instances in which 
they become so obstructed that the oil ceases to flow. Many sup- 
pose in these cases that the oil is exhausted, when the real cause may 
be, in many of these instances, simply an obstruction in the 
passages. In such case a new well used to be considered the 
only remedy, but now various other methods are resorted to, 
Often new tubing in the well is sufficient to set matters 
straight; but where that fails by connecting the mouth of 
the tubing with the boiler of the engine, steam is forced down, 
and partly by the pressure, and probably still more by the heat, the 
paratlin is melted like wax by a temperature over 112 deg. Not 
long since a well that had flowed at the rate of a hundred barrels a 
day, and had finally given out, was by this process so far restored 
as suddenly to flow sixty barrels, bringing up with the oil, through 
the tubing, immense quantities of, paraffin and obstructing mate- 
rials, that had been Joosened from. their hold below in the under- 
ground chambers by the vapour bath. In other cases air forced down 
by an air pump has, by the mechanical pressure, effected much the 
same sort of relief. Steam cools and condenses to some extent 
before it reaches the point of action, but condensed air does not ; 
which, on the whole, will prove most efficient, time aud experience 
must decide. Every month new methods are being adopted, and 
some fresh knowledge is gained, and what will be ultimately 
reached in the way of injections it is hard to say. But as by the 
stomach pomp we are able not only. to draw off the contents of the 
stomach, but to inject medicines, and wash out that great and vital 
organ, 80 shall we become increasingly able, as it were, to wash out 
the bowels of the earth, cleanse the cavities of these oil wells, and, 
| by enabling them to cast off their contents, restore their full tone 
and action to them. Perhaps we sball learn before long that full 
| half of the value of nearly every man’s farm lies below the surface 
in the shape of mines, springs of fresh water or salt, oil or mineral 
manures; and the days will come when artesian wells will be bored, 
and the strata duly registered, to enbance the value of almost every 
' Jot, 
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THE SUEZ CANAL WORKS. 
[ConcLupEeD FROM PAGE 292. | 
“Second period.—Political Hindrances. 

“The policy of England has always held, or professed to hold, 
the untenableness of the project, and insisted that it opposed the 
enterprise as discerning, in the great concessions to M. de Lesseps, 
a plan of French aggrandisement in Egypt, rather than the esta- 
blishment of a means of communication, undertaken at such 
mortal hazard. The report of the English engineer opened her 
eyes. 

“But the very day this error was exposed its tactics changed, 
and the battle was turned against the means of execution. The great 
strength of the project lay in the employ of the Fellah; to rob the 
company of his labour would be its ruin. 

“Jt is remarkable that England has ever known how to make a 
great moral principle serviceable to her policy. She was eager 
for the abolition of the slave trade, but only on the sea, because 
the foreign marine service was recruited with sailors through that 
traffic. She closed her eyes to the slave trade in interior Africa, 
on its accompanying massacres, on the friyhtful mortality among 
the slave caravans in the desert, on the setting up of slave markets 
on the coasts of the Mediterranean in the very presence of her 
consuls; and it is to be observed that it is the nation on whom 
England’s influence is paramount that still retains slavery. In the 
above place her policy had nothing to gain from the suppression of 
slavery. 

as Tho forced labour of the Egyptian—of the Fellah—had never 
awakened the scruples of England. Further, she had herself profited 
by it. She exclusively employed it in the railway work from Cairo 
to Suez, and that under conditions of mortality which have left an 
ineffaceable stain on the enterprise. 

“ But when forced to admit that the same system of labour would 
penetrate the Isthmus of Suez, if not put a stop to, she immediately 
discovered that it was a species of disguised slavery. She worked 
upon the Turkish government, and under her powerful hand this 
government suppressed forced labour. 

‘Of course no one was duped by this humane comedy. But if 
false in spirit it was ingenious in form, and triumphed over the 
rights of the contract. 

* Another item, equally disquieting to England, was the ceding 
to the company of the territory it had watered, and would fertilise. 
Here was a legitimate and peaceable focus of French power. ‘The 
principles of neutrality were successfully invoked by the zealous 
diplomacy of England. 

“In this, as in the p-eceding interest, negociations brought about 
compensation. An au ust arbiter pronounced sentence. It is the 
interest of France that Le Isthmus of Suez be opened. To this in- 
terest France must kno . | ow tosacrifice all which could serve as a 
pretext for new quarre ~. and for appeals to the principles of civil 
liberty and neutrality. However fallacious may be the attack, we 
must disarm it of all pretext. This was dove. Future must decide 
whether the compensations accorded to the company for the suppres- 
sion of Fellah labour and the abandonment of cultivatable property are 
proportionate. In the meantime the schemes of our adversaries are 
over-reached, in the sense of the continuation and ultimate com- 
‘mye of the enterprise, by means of the increased finance secured 

y the transaction to the company. 





“ Third Period.—-Definitive System of Executive Works. 

“ At last we have arrived at that point where engineering art, in 
its most recent development, is called for to solve the vast problem 
of the construction of this work. But it must not be forgotten that 
for modern processes, no less than for the earlier and simpler, the 
question of hand labour, i.e., of the colonisation of operatives, is 
still dominant, and more then ever justifies all efforts for its facilita- 
tion. For, as the co-operation of the foreign workman, and 
especially the western, becomes more necessary, more precautions 
should be taken to attract and support him. 

“We begin, then, by examining special questions, peculiarly 
worthy our attention, as showing the importance of hand work on 
the spot in the application of mechanical processes. 

“ Comparing the work accomplished with that which yet remains 
to be done, it is clear that, from the moment of the establishment of 
the fresh water canal, providing the means of a complete 
naturalisation to a working population through the length of the 
maritime canal, and at its two extremities, both time and money 
interests dictated the substitution, on a more general scale, of 
mechanical labour. ‘The varied and powerful mechanical appliances 
of the present day are better suited for introduction into such a field 
as that offered by the Isthmus, with its huge posse of men, than for 
any other conditions. This will appear in the following com- 

Tr1sOns :— 

“Whether the excavations be dry dug, and the rubbish carried away 
on rails by wagons and locomotives; or, whether they be dredged, and 
the rubbish towed away in boats and discharged through clack valves 
into natural and artificial lakes; or, whether the dredged rubbish be 
discharged into wagons and run on rails—there must be a great 
number of workmen employed (however limited their proportion to 
the work done), by reason of the great extent and urgency of the 
undertaking. Again, the more elaborate the machinery, the more 
skilful and intelligent must be the worker, and for this, recourse 
must be had to a class of workpeople to whom conditions of 
comfort and well-being are relatively more necessary. On these 
accounts there is reason, far from regretting the eiforts made for the 
health and economical maintenance of the operatives, to persevere 
in the same course. 

“ There remain for excavation 55,200,000 cubic métres. 250,000 
blocks of artificial stone have to be laid in jetties at Port Said. The 
contractors have engaged to execute these works in the space of four 

years. This is at the rate of 13,800,000" to be cleared per year. 
To form some idea of the magnitude of the work, we may remember 
that, for an average railroad, 75,000"3 per kilometre have to be 
moved away, and at the cutting of the canal will equal, per annum, 
the earth-works of 184 kilometres of railway line, 

“This work will have peculiar conditions proper to it, as the great 
accumulation of work resulting from the dimensions of the cutting. 
ao us seek, in the above figures, the measure of the hand- 
abour. 

“The number of workpeople is of course reduced considerably 
by the use of machivery, bat not so greatly as might at first sight 
be supposed. In those parts of the earth-works where the service of 
railways is employed, and where the cutting is excavated by the 
pick-axe and spade, the day’s work is about 3 cubic métres in mellow 
ground. The use of dredges modifies this ratio a good deal, when 
the rubbish can be emptied directly from the boats through the 
bottom valve. 

‘ In this case the workman’s day corresponds to the excavation 
of 10 ™s, 

“We may, then, take a mean of 5"% per man, and be pretty 
near the truth; for, though there will Certainly be an interest at 
work to incline the contractors to substitute for dry cutting, as far 
as possible, dredging, with its attendant facilities of water transport 
and direct disposal of rubbish, yet it is certain that, for some time 
to come, this latter mea s will be the exception in the central work 
stations. In these circumstances we must compute a staff of 9,000 
to 10,000 men; and if a quarter of these have families, a population 
of 12,000 to 15,000 souls is attached to the enterprise of piercing the 
isthmus. There is nothing here that is difficult or unforseen. The 
task to be accomplished is far freer from eventualities than the task 
fulfilled ; but it was not possible to omit from a technical discussion 
the primary element, the bearing of which is evident to all. 

“During the space of four years these 10,000 workmen will 
receite a of at least sixty millions of francs. Half this will 
be their savings and family supply; half will go for local wants, to 
be supplied mainly evngh the contractors, in order that the work- 





man may not fall a victim, in obtaining the necessaries of shelter, 
food, and clothing, to the parasites by whom he so easily permits 
himself to be robbed. 

“We have just witnessed, in the mountains of Guadarrama and 
the Pyrenees, similar collections of labourers. The number for 
each of these exploits varied between 8,000 and 15,000 men, ona 
field the total extent of which would represent that of the Isthmus 
of Suez (about 120 kilometres). 

“In the Guadarrama the severity of the summer and winter, the 
absence of wholesome water and of lodging, necessitated inaugural 
expenses which could be only insufficiently provided by small and 
divided enterprise. The Company of North Spain had itself to 
organise a sanitary service, and, notwithstanding this, fevers several 
times dissolved their organisation. Though the labourers came 
from great distances—from Piedmont, Galicia, Asturias, Navarre, 
the Basque Provinces, Castille, and La Mancha—the abandonment 
of the works was provoked by the most trivial circumstances. Few 
men could be separated several months from their families; the 
returned to their country, and in the three years which the ook 
occupied, the number of men who had been employed in the moun- 
tains was estimated at seven times the mean, so that 70,000 or 80,000 
men had worked there. In spite of this plentiful supply and reno- 
vating force, the price of hand-labour rose above what is paid in 
France to a similar class. 

“Tn the Pyrenees, te keep up a nucleus of 16,009 to 11,000 men, 
there were successively recruited six times that number, in the 
space of two years, and wages rose above the rate generally paid 
in France. 

“In the two instances cited, the number of French labourers was 
very limited. They could be retained only in the neighbourhood 
of towns or villages, where they found such conditions of food and 
shelter as they were accustomed to. 

“The present working population in the Isthmus of Suez cannot 
fluctuate after this manner; the contingents could, and did, even 
more frequently. The average time for the sojourn of the Fellah on 
the works was one month. This mobility of labour it was which 
offered so favourable a basis for the success of a sanitary organisa- 
tion. One month’s work in the desert sufficed to drain he strength 
of the weaker men, and the whole contingent was then recalled, to 
be ‘eae by another uxtil the first should be ready to resume 
work. 

“But the distance was too great, and the expenses were too 
considerable, for the introduction of foreign labourers. The 
western labourer, whose presence is urgently required for ma- 
chine labour, can be induced to expatriate himself only by 
high wages, and retained only by comfortable circumstances and the 
means of saving. 

“The great plague of these large work establishments is the ad- 
vantage taken of the labourer by caterers and tradespeople, who, 
first allowing him some trifling credit, involve him gradually, and 
get him into their power. The 15,000,000f. annually distributed in 
wages in this community will lure plenty of these parasites if the 
contractors do not guard against them by arranging the means of 
subsistence for the labourers, with such regulations as shall control 
the cupidity of the industrial classes. These considerations prove 
that the first interest of the company is still, as it was at first, the 
development of conditions for a staple colonisation. In these lines 
we have only just touched upon the questions attaching to hand 
labour in its aspect of this enterprise. Success in the future is, no 
doubt, assured. The battle is won: we have only to profit by the 
victory. The questions attending the use of machinery in the ex- 
ploration of the isthmus present, by their variety, the most interest- 
ing field of study in convection with the history of the public works. 

“It is impossible to witness such grand efforts and the search 
after solutions so practical, without feeling drawn to give the 
support of our sympathy and reflections. 

“We must all feel this. The questions are new—not that the 
known means would not suffice for the work, but that they would 
not suffice for the time, and would not secure the desirable maximum 
of economy. Among the means, generally slow and costly, for the 
execution of this kind of work, there naturally presents itself that 
by which, without exception up to this day, canals have been ex- 
cavated, viz., the process of digging, lading, transport, and deposit, 
by means of the pickaxe, shovel, barrow, basket, &. Such a 
method is here necessarily excluded. It was dismissed by the 
forced labour, which limited the prices of wages. Then, for dry 
rubbish, there was the use of railways and their facilities to be 
considered. This is an expeditious and economical practice as 
concerns the mere transport, but as it does not help the operations 
of digging and lading, and even complicates that of discharge, it 
demands a proportion of hand labour averaging one man to 3™3 
It is, therefore, a costly means if the price of hand labcur is high ; 
notwithstanding, it is in universal use for dry rubbish. In certain 
circumstances it may be modified as to digging and lading by the 
employment of excavating machines. 

“ The use of these machines has been retarded up to this time by the 
desire of inventors to make the same implement serviceable for all 
kinds of soil. The commonest observation might have enlightened 
them, had they but observed the great diversity in the forms of 
ploughs for use in different sorts of earth. Here, in a work so vast, 
and with soil which is pretty uniform, the way seems open for an 
appliance which would spare hand labour in digging. But the work 
would not gain hereby unless the condition of quick lading were 
combined. When the materi¢l of a railroad is employed, the whole 
length of the train is a scene of digging and lading, this simulta- 
neous accomplishment of two branches of work being the special 
gain in the use of therail. The excavator must, to satisfy the hopes 
he excites, provide equally for this. 

“* As concerns the dredged rubbish, the question changes. So 
long as the soil presents no resistance to the dredge, and as the 
rubbish can be received and transported in boats with bottom clack- 
valves through which it is discharged, this process is evidently 
superior to the other, on the three-fold ground of its rapidity, 
economy, and simplicity. The towage applied, in this case, to drag 
these boats, adds a new value to this process. 

“ Unfortunately, this process cannot be so extensively applied as 
might be hoped, from the number and superficial area of the lakes 
which divide the various ridges to be opened in the course of the 
canal. ‘These lakes want depth. The dredged soil must, then, be 
deposited in banks, and here arises, in consequence of the great 
dimensions of the canal, of the small slope of its banks, and the 
height of the spoils, an order of questions of the highest interest. 
Sbould the dredge be completed by a train of wagons, receiving the 
rubbish to lift iton to the banks and spoils, or should it be associated 
with the drop, or with the travelling cranes? Or, on the contrary, 
while there is the choice, should we shrink from the complication of 
such a system and resort to dry excavation, with the exclusive use 
of railway transport? Such is the gravest of the questions to be 
pondered. 

“Two circumstances here meet us, and cast an unexpected light 
upon our question. The soil of the Bitter Lakes is about 10m. 
below the level of the sea; so that drawing into them the sea water 
would permit the easy deposit of the dredged matter from the boats 
through bottom-valves. In another part, the soil is, at certain 
points of the sills to be crossed, on a lower level than the waters of 
the fluvial canal, which fact suggested to the contractors the device, 
as ingenious as rational, of creating, by the diversion of the Nile 
waters into the depressions occurring in the canal bed, artificial 
lakes deep enough to receive the discharges of the dredge boats. If 
this idea be practicable, it will afford a very satisfactory, though 
partial solution to the difficulty. 

“ In the crossing of lakes of insufficient depth, such as the 61 kilo- 
metres of lakes Menzaleh and Ballab, the known methods are at fault. 
The dredges can easily clear the canal bed, but the casting into banks 
becomes difficult, partly on account of the side-slope, partly on 
account of the great mass of deposit to be arranged. 

“We have not yet spoken of a process now in use on a large scale in 
mine working and ——-. M. Duponchel, engineer for bridges 
and embankments, speaks highly ~ its utility in spreading 


over the Landes the enormous heaps of muddy deposit which 





covered the northerly plain of the Pyrenees. This process consists 
in diluting the mellow lands by the injection of a stream of water, 
and carrying them away, by another rapid current, by means of a 
derivation canal with steep slope. 

“The Isthmus of Suez would allow of a motive force resulting from 
the flow of 1,200,000,000 cubic métres of water to the bitter lakes, 
to raise them to the level of the Mediterranean. The current con- 
sequent on the difference in level would then be utilised for clearing 
away the clayey particles of the bottom refuse, rendered movable by 
ploughs towed through the canal, so that only the heavy sands would 
be left to be raised by the dredges. This idea is all the more servicable, 
as the proportion of clay contained in the sand is, at some points of 
the canal, so great as considerably to incommode the action of the 
dredge, the buckets = with difficulty. This general and 
cursory view may be concluded by a programme which may serve 
as guide to our discussion. 

“ To decide the most economical means andapparatus forexecuting, 
in a period of forty months, the works of the Suez Canal (being a 
canal of 8 métres in depth below the water-line, 22 métres in width 
at bottom, and 58 métres at surface) as they appear in the following 
statements :— 

“1. During the first 61 kilometres after leaving Port Said, the 
canal traverses the lakes in which its course is to be cleared alto- 
gether by the dredger, and the depth of which is insufficient for the 
use of valve-barges. The volume of earth to be removed is about 
300 cubic metres. 

“2. Between the 61st and 75th kilometre, at the entrance of Lake 
Timsahb, the canal clears the El-Guisr till its sides are as high as 
19 metres above the water. 

“ The cube of the excavations to be made above the sea level is 
about 4,300,000"3 ; below sea level 4,700,000. Lake Timsah offers 
depths in which the rubbish may be deposited; but, as to water 
it is amere cluster of pools. 

* 3. Between the outlet of Lake Timsah and the basin of the 
Bitter Lakes, i.e., between the 84th and 98th kilometres, there is the 
same problem as between the 61st kilometre and Lake Timseh. 
The cube to excavate above sea level is 4,000,000; below sea level, 
4,500,000. But op one side, by means of Lake Timsah and 
the Bitter Lakes, alike empty at the present moment, the dry rub- 
bish can be shot to a level far below that of the Mediterranean, and 
on the other side, by means of the fresh water canal (Suez branch), 
which skirts this part at a distance of about two kilomeires, 
may be realised a water line higher by six métres than the Medi- 
terranean. 

“4, Between the basin of the Bitter Lakes and Suez, for a dis- 
tance of 25 kilometres, the cube to excavate above the sea level of 
the Mediterranean is 3,000,000 (the mean level of the Medi- 
terranean is only 0°18 métres below that of the Red Sea). On this 
line we meet with a bar about six kilometres long (Chafou and 
Terrabi), which has been reduced by hand labour to 3 métres 
above thesea level. For these 6 kilometres, therefore, the ground may 
be considered as horizontal, at a level of 3 métres above the water. 
For therest of its course, i9 kilometres, the coast is only 2 métres high, 
and towards the extremities, lowers to 0 métres. Below the sea level 
the ground has all to be cut away, and represents a cube of 8,000,000 
métres. The Red Sea, of course, provides for the immediate employ 
of barges; not so the Bitter Lakes, which must first be filled. The 
territory between Port Said and Bitter Lakes must be regarded as 
particularly easy of excavation. Between Bitter Lakes and Suez 
the ground is clayey. 

“ The Preswent begged M. Sciama, engineer of bridges and em- 
bankments, eugineer-in-chief of the works for the Suez Canal, and 
invited to be preser:t at the séance, to furnish to the society some indi- 
cations of the means proposed, attempted, or already in operation for 
effecting these difficult works, and of the results experienced or fore- 
seen in the application of such means. 

“M. Scrama stated that, beyond the ordinary means of hand-exca- 
vation employed in all the works, the first mechanical apparatus 
put into use by the company has been the dredge. At first it was 
dredged on a small scale, which, in a day’s work, would extract 
about 400 cubic métres of refuse. It is clear that, for the working 
of trenches of small section and depth, so that only a emall cube 
has to be taken out at any one place, it is necessary to have recourse 
to apparatus of small dimensions. In fact, the draught of water 
available in such cases is too small, not only to carry powerful 
dredging boats, but even to bear such craft as would bring grapnels 
for mooring them. The stronger the dredge, the heavier are the 
grapnels and accessories necessary to moor it. These pieces some- 
times weigh as much as 800 kilograumes. 

“« But small dredges lose their advantage when we come to open 
the canal at its definitive section. The company has, accordingly 
possessed itself of twenty more powerfully constructed, ten of 
which were made in the forges and works of the Mediterranean, and 
ten in the establishment of E. Gouin and Co. These po verful 
apparatus, capable of clearing 1,000 to 1,200 cubic métres per day, 
have been sent to Port Said, and a few are already stationed, and at 
work. There are good grounds for anticipating from these machines 
important aid. But the question of dredging, properly so called, 
is not the most difficult, except in some places, where the solidity of 
the clay compels the substitution of the chain-buckets by knives, 
which cut the mass into bricks, and some others, where the buckets 
empty badly, and special appliances are needed to take away the 
refuse. The dredges usually do their work thoroughly, and yield 
a cube more or less approximate to their nomimal figure. 

It is in the disposal of the rubbish raised by the dredge-buckets 
that the most serious difficulties occur. At points where the natural 
soil is low, and where, in consequence, the channel to cut is trifling, 
it is easy to eject the rubbish directly in heaps or banks. The dredge 
is provided in the ordinary manner with a filter sufficiently inclined 
to let those earths run through which are well mellowed and diluted 
with water. These filters (supported on an incline) have been suc- 
cessively lengthened to a stretch of 15 to 18 metres. But this 
reach cannot be exceeded, and in cases where this did not extend 
as far as the top of the spoil other means had to be devised. 

“ Endlesscloths were first tried ; they do not require so great a slope 
as the filters, and their reach can therefore be longer. To begin with, a 
common linen cloth was employed, but the wear of the fabric put 
these experiments to anend. Then it was attempted to sustain it 
by groups of articulated metallic bands, but here unexpected 
difficulties presented themselves. The endless linen formed pockets 
between the supports, and the mud, constantly sifted by the 
vibrations of the apparatus, and falling from the top of the inclined 
planes which these pockets present, fails to reach the end, where it 
should empty itself. The linen rolls on, but does not carry the 
earth with it, often, too, the soil adheres to the cloth so closely that 
when it has got to the very end, it would uot flow out, but fell back 
into the canal below the endless band. Such and the like experi- 
ments have furnished, as yet, no practical results. 

“We have also employed another means, at first sight not advan- 
tageous, yet somewhat successful in practice. It is the employment 
of two parallel dredges, the second of which raised the rubbish cast 
by the first to the extremity of its filter, and carried it some 15 or 
18 métres further. Considerable distances can thus be cleared, and 
the earth brought away by the first extraction filled up the buckets 
of the second dredge, the produce of which was itself very good. 
This means can, of course, be generalised. 

“* Besides the systems of horizontal transportation of the produce 
by an apparatus forming part of the dredge, there naturally presents 
itself tbat of crane lifting. We have successively used both floating 
cranes and cranes roiling on the banks. s 

“The floating cranes, those, i.e., that were installed in boats 
moored by the side of the dredge boat, lifted charged wagons of 
rubbish, and by a rotatory movement carried them to the top of the 
bank, where they were emptied through a lower valve. But these 
cranes were subject to too uncertain movements, whether at the 
moment of receiving their load, or at the moment of emptying it, 
and as this instability could only be combated by increased dimen- 
sions, we had to renounce the use of these machines. _ 

“Then as to the rolling cranes, their great weight, and the 
unstable consistency of the banks, made it impossible to keep the 
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roads in order. It was difficult, also, to accommodate the two | 
services of cranes and boats working simultaneously. 

“The means at which our contractors have paused is to turn the 
dredged refuse into valved boats, and to tow these away into any | 
depth of water sufficient for their navigation and discharge. This | 
means doe- not realise the first condition we proposed to ourselves, | 
to limit to a minimum horizontal transport. 

“ We have further to notice the grand conception brought forward 
some time ago by a famous English house, A dredge boat 20 métres 
in widtb, bearing four or five chain wheels, would sustain, at a certain 
height above its deck on solid columns, an immense armed beam, 
which, by reason of the considerable distance between the extreme 
points of support, presents, on both sides of the dredge (a consider- 
able aagle from the perpendicular) sufficient to reach the top of the 
spoil banks; the rubbish, lifted by the bucket-chains toa level above 
the beam, falls into wagonets rolling on the beam, and is so trans- 
ported to the spoil-bank. This dredge, then, works by a transverse 
displacement, and the system is a great change from that of valves 
hitherto employed. 

“ The dredge is moored by fourcables starting from its four corners, 
By winding round a capstan two of these cables at opposite corners, 
and slackening the other two, the d: e is made to revolve round 
its centre. hen the width of the channel is complete in one place, 
the dredge is hailed on by a rope to some distance, where it lies pre- 
pared to start it again. This is a method which, so far as we know, 
was not pursued in Toulon harbour, nor in the ports of Spezia. We 
have realised good results from it. 

“There is yet another mode of dredging in use for the Suez canal. 
M. Couvreux has begun the El-Guisr trench with dry excavators or 
dredges, in which the buckets work under the chain wheel, and dis- 
charge themselves on arriving at its summit by an ingenious system 
of hinge-valves. The rubbish is thrown into wagons running on 
inclined planes. This appears to succeed so far. It is to be feared, 
however, that the mechanism will not be lasting, on account of the 
dry sand, which wears the friction surfaces of the machine, the 
axles, and wagonu-brasses. 

M. Ferprnanp ve Lesseps, invited to be present, acknowledged 
the courtesy with which the scheme of the enterprise had been 
discussed. He did not doubt that the labours of the society con- 
duced much to the well-being of the Company, of which he was 
president. 

M. Fiacuart requested M, Sciama to give them some complemen- 
tary information as to the nature of the ground traversed by the 
canal, particularly on the Suez side. 

M. Sctama replied that sand, more or less fine, shingle, and 
agglomorate sand, form the mass of the earth to be cleared away. 
There also occur clays more or less compact, clayey marls, and 
pretty hard limestones, both carbonated and sulphatic. The sound- 
ings taken along the canal course are not so definite as to enable us 
yet to fix the proportion of cubic measure of these various soils. 
Grit-stones have been found near Suez, along a distance of about 
35 kilometres. These will be extracted, either by blasting under the 
water, or by means of coffer-dams and dry work. 

The Present inquired as to the mode of filling the Bitter Lakes. 
Would not the introduction of water into these facilitate the works ? 

“M. Sciama recurred to the statement that the bottom of the 
Bitter Lakes is, at an average, 10 métres below the level of the Red 
Sea; and said that the cube of water which might enter them is so 
considerable, thut there would be undoubtedly an enormous resource 
of mechanical power here. But reference must be had to the 
systems of work adopted by the contractors, and to the appliances 
necessary for the ewployment of so powerful an agent. ‘The con- 
wa of such a step would, however, be hard to foretell and to 
control, 

M. Fiacuat thought that the advantage to be realisedin the motive 
power gained by conducting the sea water into the lakes, was one 
of the most interesting questions to be considered. 

The Presivent thanked M, Fiachat for the interesting work he bad 
presented to tue society, and expressed to M. Sciama, the grateful 
acknowledgments of the society for the information he had furnished 
them regardiug the important works of the canal. 

If their conversation had served to manifest the difficulties of the 
exploit, it b d likewise shown how ready preparation had been made 
to overcom., within a reasonable time, all difficulties. These most 
interesting topics would occupy their attention again, but before 
separating, he desired to express to the eminent founder of the canal 
his earnest wishes for the prompt success of his grand work, and 
cordially to thank him for having accepted his invitation. 








DESCRIPTION OF A MACHINE FOR BREAKING 
LIMESTONE AND ORE AT KIRKLESS HALL 
IRONWORKS. 


By Mr. Joun Lancasrer, of Kirkless Hall, Wigan.* 


Tuts stone breaking machine, is the invention of Mr. Blake, of 
Newhaven, Connecticut, and is employed for breaking limestone 
and ore for blast furnaces and also stone for metalling roads. It is 
driven by steam power, and consists of a crushing hopper, in which 
the stone is broken between a pair of jaws, one fixed in the frame 
of the machine, and the other vibrating on a centre through a short 
distance, worked by an ordiuary toggle joint and long lever, which 
receives its motion from a crank shaft. 

The machine is shown in Figs. 1, 2, and 3, Fig. 1 isa longitudinal 
section, Fig. 2 a plan, and Fig. 8 an end elevation. 

The tixed jaw A, Fig. 1, against which the stone is crushed, is a 
vertical fluted block of cast iron, bedded in zinc in the end of the 
very strong cast iron frame of the machine, and held in its place by 
loose tapered cheek pieces B, B, as seen in the plan, Fig. 2, which 
fit into recesses on each side of the hopper. The movable jaw C is 
fluted on the breaking face to correspond with the fixed jaw, the 
ridges of the movable jaw Leing opposite the grooves of the fixed 
jaw: and the movable jaw is suspended from a large transverse pin 
above the frame. At the back of the movable jaw to give the 
motion are two struts D, D,in the form of flat cast iron plates, 
extending the whole width of the jaw and bearing in the middle in 
the upright thrust bar E; this bears at the bottom upon the main 
lever F, the whole forming a horizontal toggle joint of simple con- 
struction and great strength. Figs. 4 and 5 show the thrust bar E 
of the toggle joint; and Fig. 6 is a plan of one of the strut plates D. 
The main lever F, Fig. 1, has its fulcrum on a cross beam cast in 
the frame of the machine, and when lifted by the connecting rod 
and cravk G at the cuter end it presses forward the breaking jaw C 
by straightening the toggle joint. In the depression of the lever 
pe rar drawn back ready for the next stroke by the india-rubber 
spring I. 

The entire frame of the machine is in one single casting, and has 
feet cast upon it to stand upon a brick or stone foundation ; the feet 
have bolt holes cast in them for the purpose of bolting the machine 
down to the foundation ; in practice, however, it is found to require 
nothing besides its own weight, about eight tons, to keep it steady 
in its place. It is fixed high enough to allow a railway wagon or 
a cart to be placed under the hopper to receive the broken material 
direct from the crushing jaws. The crank shaft G carries a fly- 
wheel H on each side of the machine, and also the driving pulley K, 
which receives a belt from the steam engine or shafting employed to 
drive the machine. 

The movable jaw C, Fig. 1, works on a round bar of iron, which 
passes loosely through it and forms the centre upon which it 
vibrates. Every revolution of the crank causes the lower end of 
the movable jaw to advance towards the fixed jaw about Zin. and 
return; and when the jaw is drawn back the stone in the hopper 
falls lower down to fill up the space caused by drawing back the 
jaw, and is then ready for the next bite of the jaws, and so on until 
the broken stone drops out at the bottom. The extent of motion of 
the crank end of the main lever F is 5}in., giving a total leverage of 
14tol. ‘Ihe distance of the jaws apart at the bottom determines 
the size of the broken material, and can be altered at pleasure. A 
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variation of gin. can be made by raising or lowering the screws 
which adjust the wedges L, thereby altering the abutment for the 
toggle joint. Further variations are made & changing the strut 
plates D, and putting in longer or shorter ones as may be required. 

The writer first became acquainted with this stone breaking 
machine at the International Exhibition of 1862, where a working 
model of it was shown in action; and from its simplicity and the 
ease with which the model broke hard flint stones, he was induced 
to obtain a machine from the inventor in America, for the purpose 
of breaking iron ore and limestone at the Kirkless Hall ironworks, 
Wigan. This machine was started in October 1862, and since that 
time has worked continuously. The size of the jaws is 20in. long 
by 7in. width of opening at the top; and this, therefore, represents 
the largest stone which the machine will break. The largest 
quantity of limestone broken in one day of ten hours has been 120 
tons, or at the rate of twelve tons per hour ; but the average weight 
— out in regular work is 100 tons per day, or ten tons per 

our. 

In consequence of the economy and advantage found in using 
this machine as compared with hand labour, a second machine was 
oe age by the writer from the English maker, Mr. Marsden, of 

eeds, which was started in August last. This was intended solely 
for limestone, having the jaws 20in. long by 10in. width of opening 
at the top, so as to enable a large stone to be thrown direct into the 
jaws without having to be broken previously by a hammer. This 
second machine is found to break about the same quantity of stone 
per day as the first one. The first machine is now used for reducing 
the size of any iron ore or oiher material which may require to be 
broken small for the blast furnaces; as well as for breaking furnace 
slag for road making. 

From the experience obtained with the two machines the writer 
has found that the cost of breaking any material to about the size 
of road metal is 3d. per ton. This includes unloading the material 
out of wagons, and feeding it into the machine, together with the 
engine power and all expenses connected with the machine. The 
speed of the machine it is found should not be less than 200 strokes 
per minute. When the jaws are fixed as close as they can be, 
namely about lin. apart at the bottom, the yield is about five tons 
per hour; but when they are 1}in. to 1fin. apart at the bottom, the 
quantity already named of ten to twelve tons per hour can be got 
through. The indicated horse power required to drive one machine 
of the largest size is 15-horse power. 

The only parts of the machines at the writer’s works which have 
been replaced up to the present time are the fixed and movable 
jaws ; these with constant work last about six months. It has been 
found that none but white or mottled iron with the fluted faces well 
chilled, will stand the severe rubbing and crushing action which 
takes place. This is all the wear that is experienced in the work- 
ing parts, except the ordinary wear of the brasses of tho connecting 
on and crank shaft. Fig. 7 shows a section of the jaws toa larger 
scale, 

The special points of advantage found in this machine are its 
strength of construction and small amount’ of wear and teer, in 
consequence of the parts that are subjected to the severe strain 
required for crushing stone being simple pressure pieces of cast 
iron, of an advantageous form for strength, and having large bear- 
ing surfaces and small extent of motion on the bearing surfaces. 
Also the only parts exposed to wear by the stone while being 
crushed are the two jaws, which are plain solid castings of 14} and 
5} =n any fitting upon them, and readily taken out aud 
renewed. 





A working model of the stone breaking machine was shown in 
action, readily breaking up pieces of the hardest flint, limestone, and 
ironstone. 

The chairman (Mr. Robert Napier) remarked that the cost named 
in the paper of 3d. per ton for breaking stone and ore by the machine 
appeared very low, amounting to only 25s. for the average produc- 
tion that had been stated of 100 tons per day; and he inquired 
whether that covered the whole expense of working, including 
breaking and carting away. 


Mr. Lancaster replied that the cost of 3d. per ton did not include | 


carting the stone away, but covered ali the other expenses of break- 


ing. 

Tie. E. A. Cowper inquired what was the cost of coal at the Kirk- 
less Hall works ; the cost of 3d. per ton for breaking limestone and 
ore certainly appeared very low, if that included steam power, coals, 
and attendance for working the machine, which required fifteen 
horse power to drive it. 

Mr. Lancaster said all those expenses were covered by the cost 
of 3d. per ton, and the cost of coal at his works was 3s. 6d. per 
ton. 

The chairman inquired whether the machine was found to work 
slower with one kind of material than with another. 

Mr. Lancaster replied that the iron ore at the Kirkless Hall 
works was of a very hard quality, and therefore worked rather 
slower in the machine thon other ores, requiring a great deal of 
crushing to reduce it; but generally it was found that heavier 
materials passed through the machine quicker than lighter ones, 
their greater weight keeping them well down between the jaws of 
the machine. 

The chairman inquired whether the working model new exhibited 
of the machine was the same that was shown in the International 
Exhibition of 1862. 

Mr. Marsden replied that the present model was similar to the one 
shown in the Exhibition, and was made at the same time, about 
five years ago, when he made several models of this machine for the 
purpose of introducing it into England and other countries. Even 
the small model now shown was powerful enough to break raw un- 
calcined flints quite easily, as was now seen ; by setting the fly- 
wheel revolving with only a moderate start by the bandle, the 
flints were broken into small bits immediately on dropping them 
into the jaws; whereas in any ordinary mill for grinding or crush- 
ing materials, if a flint stone got in it would stop the motion of 
the machine or break some part of it. When the present machine 
was used for breaking raw flints, it was neccessary to keep the 
hopper covered, to prevent the pieces from flying out, unless the 
stone was fed in by a cartload ata time, so as to keep the hopper 
always full. 

The chairman asked whether the machine had been tried for 
breaking granite for macadamising roads. 

Mr. Marsden replied there were about fifty of the machines now in 
use at granite quarries, breaking the granite chips for making roads, 
where the chips would otherwise be wasted, or would have to be 
broken by hand labour, at a cast of 2s. perton. This was now done 
by the machine at the cost of 3d. per ton, and the broken stone was 
produced as fast as the carts could take it away. Many of the 
machines were also employed for crushing emery stone for grinding, 
in which a great saving was effected by their use, as they did not 
make anything like so much flour as the ordinary grinding ma- 
chines, Hitherto it had been difficult to breathe in an emery mill, 
owing to the quantity of fine flour with which the air was impreg- 
nated; and the emery flour was the least valuable sort of emery, 
being the waste of the mill, as it was impossible to grind the 
emery down to 7 size of grain without also making the flour. 
The new machine, however, crushed the emery into the smallest 
pieces required for the grinding mill, with only a very small quan- 
tity of flour. 

The chairman inquired what was the size to which the emery was 
reduced by the crushing machine. 

Mr. Marsden replied that the great expense and waste in emery 
mills was in reducing the large lumps of emery stone into pieces of 
the size suitable for the grinding mill—about the size of marbles— 
which could then be speedily ground to grain. The smallest 
machine he made, weighing about 34 tons, broke the lumps into 
pieces rather smaller than marbles—as small as the bits produced by 
the working model now exhibited. The machine was also used for 
crushing tin, copper, or gold ores, and was found to have advan- 
tages over the ordinary stamps employed for the purpose; for in 


" stamping these ores the stamp knocked all the matrix into a pul- 


verised mass, and the practice was for this whole mass of material 
to be taken from the stamps to the washing apparatus, to remove the 
foreign matters mixed with it. But with the new machine 75 per 
cent. of the foreign matter crushed could be picked out at once, by 
having a revolving table under the machine with boys standing 
round it to pick the large pieces of stone off, leaving only 25 per 
cent. to be washed, insteai of the whole mass; since the action of 
the machine was to open the seams and let the true metal go with- 
out pulverising. 

The chairman asked what was the cost of the machines. 

Mr. Marsden replied that the cost of the largest machine, having 
the jaws 20in. long by 10in. width of opening at top, was £240 com- 
plete. The smallest machine on this construction, weighing 3} tons, 
cost £140, and had been made in the United States before the 
machine was introduced into England; it was now at work at a 
whinstone quarry at Witton-le-Wear, breaking forty tons per day of 
whinstone, and he had seen it break as much as 3} to 4 cubic yards 
per hour. The largest machine he had made in America had the 
jaws 20in. long by only 7in. wide, instead of 10in. width of opening, 
as now made. 

The chairman inquired’ for what purpose the machine was 
employed, in the first instance, in America; and whether many 
breakages of the cast iron frame occurred before the proper dunath 
was arrived at. 

Mr. Marsden said he had had several breakages before the cast 
iron frame was made strong enough to stand the severe strain 
thrown upon it in crushing stone. The work upon which the 
machine was first employed in America was breaking stones in the 
central park in New York, in which there were from five to seven 
miles of road to be made in 1858. A great quantity of stone was, 
therefore, required te be broken for these roads, and none was 
allowed to be laid on the road which would not pass through a ring 
of 2in. diameter : the price paid for breaking the stone by hand labour 
was nearly 10s. per cubic yard. The first machine made was taken 
to the park, and broke the stone on contract for only 3s, per cubic 
oy and at the end of the first three months it had earned enough 
»y the saving at that rate to pay its entire cost, while at the same 
time the work was found to be done much better by the machine than 
it had previously been done by hand labour at more than three times 
the cost. The stones to be broken were boulders of hard blue trap 
rock, as hard as flint and considerably tougher, and the strain put 


upon the machine to break them was greater than anything that had 
been met with in breaking any otber materials. By the action of 
the jaws of the machine, indeed, ihe hardest substances were gradu- 
ally broken up into pieces, and in two instances hammer-heads that 


had accidentally fallen into the jaws had been crushed to pieces. 
Oue of these accidents oceurred with the machine at work in New 
York, while he was standing close to it; the hammer was used for 
knocking the stones down in the jaws of the machine if they were 
too large to enter, and the head got loose and came off the wood 
handle and fell into the jaws. It was a cast steel head weighing 
28 Ib., and was crushed to pieces by the machine, which was enabled 
to effect this by the circumstance that the divergence of the jaws 
was sufficient to allow any very hard substance that got between 
them to slip up when the excessive pressure of the jaws in closing 
came upon it; but then, when the jaws opened again, it again fell 
down lower between them, a small portion being chipped off each 
time, and in that way, by a continued nibbling action, the hardest 
material was gradually broken small enough to fall through. The 
second hammer head that was destroyed in that manner was in the 
machine described in the paper at the Kirkless Hall works; and he 
had recently seen another there also, which bad fallen into the ma- 
chine and showed the marks of the jaws upon it, but had been 
picked out before being crushed to pieces. 

Mr. J. O. Wilson inquired what was the inclination of the jaws 
of the machine to each other, 

Mr. Marsden replied that he had tried different inclinations of the 
jaws, and the movable jaw was now placed at the inclination shown 
in the drawing, the fixed jaw being upright. The jaws were from 
Zin. to 10in. wide at the top, and 2in. or less at bottom, with a depth 





of from 18in, to 24in, from top to bottom, the inclination being kept 
in all cases the same. 

Mr. J. C. Wilson inquired whether the machine would be suitable 
for granulating animal charcoal; the machinery atpresent in use for 
that purpose was very expensive. 
| Mr. Marsden thought if the charcoal were dry the machine 
| would quickly break it up to any degree of fineness required. 

The chairman asked what was the make of the suspending pin on 
which the movable jaw worked. 

Mr. Marsden replied it was only a piece of common round 
rolled iron, not turned, and with only sufficient dressing to prevent 
its being too rough for the jaw to work upon; the ends were 
flattened and keyed fast in the frame of the machine. 

Mr. Wilson Lloyd inquired whether the cost of 3d. per ton which 
had been stated for breaking limestone at the Kirkless Hall 
works included any charge for interest on the capital expended in 
the machine. That would affect the question as to the probability of 
this machine superseding hand labour for the purpose. 

Mr. Lancaster said the cost of 3d. per ton did not include any 
charge for interest on capital or depreciation. It was merely the 
contract price for lifting the stone into the machine, putting the 
wagons under, and working the machine in the usual way; end 
that was the average cost for crushing ordinary materials. 

Mr. Wilson Lloyd did not see, that being the case, how a saving 
could be effected by the machive as compared with hand labour, 
because at their own works at Wednesbury limestone was broken 
by hand labour at a cost of only 33d, per ton; and if a charge for 
interest on capital and depreciation were added to the cost of 3d. per 
ton in breaking limestone by the machine, that would bring up the 
cost to considerably above 3d. per ton. A great improvement for 
reducing the expense with the machine would be effected if it were 
made self-feeding ; at present it appeared that every lump of material 
to be crushed had to be lifted by hand from the ground and thrown 
into the jaws of the machine ; but, if it were fed direct from the 
wagons by means of an inclined plane, the cost of working would 
be materially lessened. 

Mr. Lancaster had not found he could get limestone broken by 
hand labour for so little as 34d. per ton at his works, and the cost y 
hand labour had been as much as 7d. per ton; in comparison wit! 
which the present cost of 3d. per ton with the machine was @ great 
saving. The machine had also the important advantage of breaking 
the materials to a much more uniform size than could be done by 
hand labour, and uniformity in the size of the pieces suited the 
working of the blast furnace better than irregular lumps. Moreover 
with hand labour it was found that often in the night time the men 
in charge of the furnaces threw in lumps both of ore and limestone 
which were much too large, and interfered with the regular working 
of the furnace and the proper make of iron; but this could not be 
done when the machine was used, as the materials were constantly 
crushed by it to a uniform size. He inquired what was the size 
of the pieces that were broken by hand labour at the cost of 34d. 


r ton. 

“°° Wilson Lloyd said the limestone was broken by hand labour 
to pieces about Sin. cube. As labour was growing very costly in 
South Staffordshire, a machine for crushing limestone cheaply was 
a great desideratum ; but he had expected to find the cost of break- 
ing stone by the machine would probably be only about half as 
much as appeared to be actually the case. 

Mr. Lancaster observed that the larger size of the pieces broken 
by hand labour would make a great difference in the expense of 
breaking ; for the cost of breaking stone by hand labour to so small 
a size as ljin, was many times greater than in reducing it to din. 
only. 

Mr. E. A. Cowper thought the application of the machine to 
breaking the materials for blast furnaces was decidedly a step in the 
right direction, as it was very important to have the materials 
broken fine for the purpose; and the more intimately the ore and 
limestone were mixed in the furnace, the better would be the yield 
of iron and the more economical its production. 

Mr. Samuel Lloyd inquired whether more dust was made in 
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breaking limestone and ore by the machine than by hand labour, as 
the introduction of dust into a blast furnace was not advantageous : 
with hand labour he had found very little dust was left after 
breaking large quantities of material. 

Mr. Lancaster replied that practically no dust was made by the 
machine, and the whole of the broken material was taken direct 
from the machine to the furnace without riddling or screening. 

Mr. Marsden said he had tested tho machine during the last five 
years, in reference to the quantity of dust that it made; and had 
ound that in breaking hard material, such as hard limestone, the 
dust made by the machine was only about two-thirds as much as 
that made in hand breaking. The machine was intended for break- 
ing materials that were too hard to be suitablo,for breaking by hand, 
and would cost too much if broken sufficiently small by hand; but 
softer stone might still be broken by hand at a cheap rate. In road 
making, the size of the stones laid down was of great importance 
to the durability and usefulness of the road: at present a newly 
macadamised road was not fit for some time for horses or vehicles 
to pass over, and by the time it became ready for use it was already 
half worn out, and in holes in some places; but if the stones were 
broken smali enough to go through a Ijin. riog, and then the 
chippings iaid on the top of these, a compaci road would be 
obtained ready for immediate use. By hand labour, however, it 
was of course impossible to get the stone broken so small as that, 
on account of the great expense, as breaking down stones to lin. 
size was double the work of breaking them down to 2in. size; and 
here, therefore, the machine had a decided superiority. 

The chairman inquired how many of the machines were now at 
work in England. 

Mr. Marsden replied that there were now about fifty of the 
machines at work in this country, several of which were being 
employed to break stones for macadamising roads; sone of these 
were in country districts where there was an agricultural engine at 
hand, which would otherwise be standing idle for a gueat part of 
the year. The machines were always made self-feeding wherever 
practicable, either by a slanting shoot when the stone was at a 
Higher level, or by elevators to raise it from below into the jaws of 
the machine. One of the machines at a quarry had been fixed on 
the side of the hill, with an inclined shoot for the stones to pass 
direct into the machine, and by that mode of feeding one man 
could feed 100 tons of stone per day into the machine, thus doing 
what would be the work of four men if the stone were fed in by hand. 
With the addition of a tramway to bring up the wagons immediately 
under the machine, he had seen a train of twelve wagons loaded in 
twenty minutes, by merely lifting a trap door of the bin and letting 
the broken stone run into the wagons. And when the stone was 
quarried in the side of a hill and passed by a shoot direct into the 


jaws of the machine and thence into the wagons beneath, it was 





found that it could be broken and carried fifty miles away by rail at 
Jess expense than it had formerly cost for loading and delivering 
the rough stone. Where the stone had to be lifted by hand into the 
jaws of the machine it generally cost an additional 1d. per ton. 
The machine at the Kirkless Hall works was placed at a level part 
of the works, so that there was no facility in that case for making | 
‘it self-feedinu, as it could not be placed below the level of the | 
"materials to be crushed. All the stone had, therefore, to be lifted | 
into the jaws by hand, and he had known as much as thirty tons 
ow day thrown in by one man, at a cost of 2s. 6d. in that instance. 
hat was the first machine put to work in England, and all the | 
machines now in use in this country had been introduced since 


4862, 


Mr. J. Ramsbottom had seen the machine at work at the Kirkless 
Hall works on the occasion of the Liverpool meeting of the Institu- 
tion last August, and was much struck with the simplicity of its 
construction and its low cost, and its excellent action in breaking 
the limestone and ore for the blast furnaces. He thought the 
machine might be applied with advantage to breaking stones for 
ballast for the permanent way of railways, where it would be a 
great improvement to have the ballast of uniform quality through- 
out, so as to form an even and durable road. 

Mr. E. A. Cowper had also seen the machine at work in the north 
of England, employed in breaking blast-furnace cinder for making 
roads, in which it appeared very effective, though seeming to make 
rather too much dust in the process. With regard to the utility of 
breaking stones small for macadamising, he thought two inch stones 
were not too large for the purpose if a heavy roller were passed 
over the road, supposing the road had been softened by water or 
recently picked up. The effect of passing a roller over was to bring 
the flat sides of triangular or pyramidal pieces of stone uppermost 
and he had seen a macadamised road made in that way in beautiful 
condition after a heavy roller had been twice passed over it; the 
rolling of a road was thus a matter of great importance as a measure 
of economy, for it saved the great waste caused by the stones rolling 
about and being gradually ground away before they settled or 
became imbedded in the road. 1n the working of the machine he 
bad occasionally seen hard stones become jammed, but they always 
gave way gradually under the constant crushing action of the 
machine, and were finally crushed to pieces without having strained 
or damaged the machine. This was readily explained by the con- 
sideration that the action of the jaws upon a substance too hard for 
them to crush entirely through was to crumble away the edges of 
the substance immediately in contact with the jaws, aud then the 
broken particles reduced the friction between the surfaces and acted 
to some extent as a lubricator, allowiog the hard substance to slip 
upwa:zds iu the jaws and relieve the pressure; and by this coutinual 
biting action he could understaud how any substance which was 
not actually harder than the surface of the chilled cast-iron jaws 
themselves might be gradually crumbled away and at last broken 


up. 

Ptr. Marsden remarked that there was a difference in the make 
of the jaws iu the machines intended for breakiug stones for roads, 
where it was desirable to avoid making dust, and in those used for 
crushing “ bulldog ”’ for lining puddling furnaces, where it did not 
matter making dust. For the latter purpose the teeth of the jaws 
were made flatter, the depth of the corrugations being only about 
half an inch; whereas in the machines intended for breaking stones 
for roads tbe corrugations were much sharper, projecting three- 
quariers of an inch instead of half an inch, the teeth being spaced at 
the same pitch apart in both cases, two inches and a half centre to 
centre. The point of the teeth was made flat for oue-eighth of an 











inch to one-quarter of an inch breadth, with the edges just rounded | 


off. One of the machines with sharper teeth was now employed 
ata chemical works at Gateshead for crushing pyrites, where it 


was desired to make the least dust possible, and and it lad proved | 


highly satisfactory for this purpose ; other modes of crushing the 
material had previously been tried there, but they had ail been 
found expensive and made a great deal of dust. 

The chairman moved a vote of thanks to Mr. Lancaster for his 
paper, which was passed. 








Nava AND Orpnance.—It is expected that the Minotaur will be 
ready to proceed to sea early in the ensuing year. She has been 
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fitted for a flag-ship, and will probably go to the Mediterranean. 
The Caledonia, armour-plated wooden ship, at Devonport, will also, 
it is reported, go to the Mediterranean. One of the results which 
has attended the visit of the Duke of Somerset to the Mediterranean 
is the abandonment on the part of the Government of the Marsa 
dock scheme. During the visit of the Duke of Somerset and 
his colleagues made to Toulon, they had every opportunity 
of examining the character of the French iron-clad fleet, and it 
is satisfactory to know that they have come home convinced that 
in no material point are our neighbours’ ships superior to our own. 
—The Italians have been conducting some important experiments 
in firing steel shell through plates from about 4}in. to 6in., backed 
by wood, from a distance of nearly 1,100 yards. The shells were 
exploded without fuse, and seem to have acted in the most sastisfac- 
tory manner.—The Admiralty have decided on the immediate 
breaking up of a number of the paddle wheel and screw steamers 
now encumbering the channel of the Medway. 

Tue Ramway TuNNEL UNDER THE AppeNINES.—The tunnel under 
the Appenines, on the Bologna and Florence line, has just been 
opened to the public. Travellers may now proceed from ‘l'urin and 
Milan to Rome and Naples without any other interruption ou the 
railway than the few miles which separate Civita Vecchia from 
Orbitello, on the Tuscan coast. 

Steam Suirrinc.—The following is from Messrs. A. Brett and 
Co.’s monthly circular, dated London, Nov. 1:—* During the past 
month a general dullness has prevailed throughout in the steam ship- 
ping interest, and until the present unsatis:actory state of the mouey 
markets subside, little or no improvement can be expected ; few sales 
in steam vessels have in consequence taken place, although owners 
and builders with new steamers on hand are disposed to entertain 
lower prices for cash payment. <A fair inquiry has taken place for 
steamers on time charter in the coal and home trades, whilst several 
steamers of large tonnage have becn taken up for the conveyance of 
troops from Trieste to Vera Cruz, and further engagements will 
doubtless follow. The freights to and from the Baltic have been 
inactive ; lower rates have prevailed, notwithstanding the advanced 
season, Whilst the regular traders appear to meet the demand. For 


| the Mediterranean some few steamers have been taken up at good 


rates for single and special cargoes from the near Continental ports, 
but homeward rates are still depressed; several of the steamers 
despatched for the fruit crop have, and are now, returning, after 
great detention for cargo, at low and unremunerative freights. 
Artantic Tececeapa Cante.—We are given to understand that 
the manufacture of this cable is proceeding very rapidly. One of 
the Government tugs, acting as tender to the Great Eastern, lies off 
Morden Wharf ready to receive on board 300 miles now completely 
sheathed and ready for coiling iu the tanks which have been fitted 
in the hold of the great ship for the purpose. Some experiments 
have recently been made to test the strength and ductility of the cable, 
the resulis of which are of a very satisfactory nature. A given length 
was taken, suspended, and gradually weighted, until it broke, the 
clongations succeeding each additional weighting being duly regis- 
tered. The cable selected bore the weight of six and three-fifth tous. 
The case, the spiral wires involving it, the insulating body, the jute 
yarn, and each separate strand of the cable were similarly tested. lt 


| was found from those experiments that the more the fibres of wire 


were brought into a state of tension, thegreater became its strength, 
and that as an insulator gutta-percha, although not so perfect as india- 
rubber, is far more durable, and that the cable, as now manufactured, 
will be able to bear a strain four times its own weight when laid at 
the bottom of the Atlantic. 
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TO CORRESPONDENTS. 

Notice.—A SprciaL EpITIon of THE ENGINEER 1s 
published for FOREIGN CrRcuLATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the followi. Oe teas 

v A Ton - 

*,* Covers for bit the Volumes can be had from the Publisher, 

ice 2s. 6d. each. 

T. Woop (Leeds).— Write to a bookseller. 

AN Enoinggr (Great George-street).— Thanks. 

Ww. D.—Fairbairn's works will answer your purpose; write to a book- 
seller. 

G. K. Dick.— We believe that Ericsson did at one time try copper pipes as a 
regenerator for some of his smallest engines. 

WALLACE. —Apparently, both your inventions are worth patenting —the brush 
especially. You can use the elastic band. 

J.C. A.—By employing a counter shaft you will only introduce needless com- 
plication. By all means drive with a single pair of spur wheels. 

A SUBSCRIBER.— The conical water tubes fixed in the flues of Cornish boilers 
were patented some years since by Gallowoy, and the patent is still in force. 

G. B. M.—The patent to which you refer is numbered 1681. Mr. Schiele took 
out a second patent in the same year for improvements in turbines, num- 
bered 2008. 

T. BakRy.—The actual expense of laying will depend very much upon the 
price of labour in your neighbourhood. You should obtain the pipes you 
require for about 8s. per cwt. 

E. K.—Scott Burn’s *‘ Book of the Farm” may suit you. ‘* Farm Buildinas 
and Agricultural Machinery,” in Weale’s series, is an excellent little work, 
which will, perhaps, supply all you want. 

C, Jonzs.—// you can construct your flue with a gentle ascent from the boiler 
to the base of the stack you will not require to add to the height of this last, 
otherwise we should advise you to put on 10ft. or 12ft. 

FRICTION.— The application of a system of rail and wheel very similar to 
Roberts’ gear has already been patented by Mr. Bridges Adams. What the 
practical objections to its use may be we have yet to be taught by experience. 

Civis.— The portion of the turret to which you refer is conver. You can 
obtain all Captain Coles’ specifications from the Patent-office for a sew 
shillings, and thus determine for yourself all those points on. which you are in 
uncertainty. 

W. E.— We cannot advise you as to the best means of bringing an invention 
in ordnance under the notice of the Government. The expense of a provi- 
sional protection is £5 1s. 6d. if you secure it yourself; about £2 2s. more 
¥f you apply to u patent agent. 

Pres. LILLE.—A cast iron pipe, 16in. in diameter, to carry 100 lb. steam, 
should not be less than Sin. thick. We should not like to load the box which 
you descitbe with a greater pressure than seven or eight pounds to the square 
inch—even at that wt would not be very safe. 

G. Cowpery.—There can be no room to doubt that your scheme would work, 
but we are by no means certain of its novelty. Loose wheels have been pro- 
posed and used many times. Guard wheels are very old ; besides, the cost of 
the new system would be so great that its adoption is hopeless. 

EnGinggrR.—Jt is simply impossible to state the actual percentage of gain 
which the feathering gives as compared with the radial paddle, because the 
quantity vories with different hulls and speeds. In boats working inland 
waters, when the immersion is constant and small, the gain from the 
Seathering paddle is seldom worth what it costs. In sea-going ships, with a 
draught of water, and consequent immersion, varying, perhaps, 3/t. ina 
voyage, the feathering paddle has done good service. Our great ship com- 
panies apparently like one form as well as the other, as complicated wheels 
are very expensive, heavy, and easily put out of order. 








WELDED JOINTS. 
(To the Bditor of The Engineer.) 
S1r,—Could any of your correspondents favour me with an account of the 
progress in present practice of Mr. Bertram’s welded joints ? P. 


TURNING TAPER BARS. 
(To the Editor of The Engineer.) 

Smr,—Could any of your readers describe for me a good form for a steady 
for taper turning, to slide in with the cut, to turn 10ft. bars, tapering from 
lin. to 2in. ? T. W. A. 

7, Kensington-terrace, Potter’s-hill, Aston, 

Birmingham, Nov. 9, 1864. 





RIVETTED JOINTS, 
(To the Editor of The Engineer.) 

Sir,—In a late communication in your paper, Professor Rankine spoke of 
some experiments on rivetted joints made by Mr. Doyne. I have vainly 
sought fur an account ix extenso of these experiments, and perhaps Dr. 
Rankine, whose obliging nature is as well known as are his abilities, might 
give a reference which might allow them to be read by 

INVESTIGATOR. 





STEAM ON COMMON ROADS. 
(To the Editor of The Engineer.) 


Sir,—In a recent number of Tus ENGINggR I read a short notice of Mr. 
Hodges’ trip in his steam carriage. As this is a subject which is engaging 
the minds of a great many people at the present time, I would suggest that 
it would be desirable for the furtherance of this especial object, and the 
guidance of those who are particularly int 1 in the develog t of 
steam transit on ordinary roads, if the owners of successful steam carriages 
would furnish the readers of Tuk ENGINEER with full details of their 
engines ; also an account of their actual, not estimated. performances, I 
allude more particularly to quick-speed passenger carriages, as I imagine 
they involve greater practical difficulties in their construction than the 
slow-speed traction engines. 

Tavistock, Devonshire, November 14th, 1864. W. C. Harr. 





IMPACT v. WEIGHT. 
(To the Editor of The Engineer.) 

Sir,—Referring to Mr. Winton’s so-called reply to my inquiry, in your 
impression of October 23th, as to what was meant by a striking force of one 
or two thousand pounds, he really appears altogether to misunderstand the 
nature of the question, as his letter does not at all bear upon the subject of 
“ striking” or “ concussion,” but merely of momentum. 

The fact is that he has fallen into the very common error of trying to 
compare impact with pressure, not being aware that it is as unmeaning to 
speak of a blow, or impact of a ton or any other weight, as to try to 
weasure it by the pint or gallon. He should either give an intelligent and 
scientific explanation of the statement he makes as to the performance of 
the hammer ; or else if, as in the present case, the statement is inexpli- 
cable, he should candidly avow the fact, and withdraw the statement. 

November 14th, 18¢4. Impact. 


AIR IN STEAM BOILERS. 
(To the Editor of The Engineer.) 

Sir,—In reference to the letter which appeared in your issue of the 4th 
inst., on the subject of boiler explosions, I beg to draw the attention of 
your correspondent ** W. H.” to the action of the Injector, which effectually 
supplies the desired means for the introduction of air into steam boilers. 

It is found that, whenever more steam is admitted to an Injector than is 
exactly sufficient to drive all the water into the boiler without overflow, air 
is drawn in through the overflow pipe, and is forced into the boiler along 
with the jet of water, in addition to the air which may already exist, in a 
finely divided state, in the feed water. 

Any one who uses an Injector may easily satisfy himself that this is the 
case; in fact, in some instances, in which the ebulicion thus caused inter- 
fered with certain purposes for which the water heated in the boilers was 
required, light self-acting valves, opening outwards, have been fitted to the 
overflow pipe, so as to close it, and exclude the atmosphere at all times, 
excepting at starting or stopping the Injector. 


Manchester, Nov. lith, 1564. Wx. STEELE Tomktiys. 





LOCOMOTIVE POWER. 
(To the Editor of The Engineer.) 

Sirx,—Will you permit me to offera few remarks on this subject, in reply 
to Mr. Dixon's letter, published in last week’s ENcinger. Mr. Dixon 13 
quite right when he states that no ordinary locomotive could ascend an 
incline of 75 deg.; indeed, there was no necessity whatever for arguing 
the fact as he has done. It does not the less follow, however, that if, as 





You say in a leader on the subject, any economical advantage was to be 
gained, the thing could be done of course with a properly designed engine. 
ll you pardon me if I do not quite coincide with your views on the use 
of sand. I have had an extended experience in the use of the locomotive, and 
I must say that I never in my life saw sand ui 80 freely as to render any 
great length of rail like a “ garden walk.”’ The fact is that the sand boxes fitted, 
to English engines at all events, arefar too small to hold sand enough to serve 
such a purpose. I presume, therefore, that you must allude to practice in 
other countries. I know that in many instances sand is the driver's best 
friend. Time and again have I had occasion to thank it for aid under 
trying circumstances, when I have had a heavy goods train behind me, and 
slippery, greasy rails beneath. The excessive use of sand must be bad, but an 
astonishingly small quantity, properly laid on both rails, will give foot-hold 
in even the worst weather, and I have never found any disadvantage in its 
use. The fact is well known to everyone who, like myself, has been 
Stafford, Nov. 15th, 1864. AN Engine Driver. 


THE SUEZ CANAL. 
(To the Editor of The Engineer.) 

Monsigur,—Je lis dans L’ENGINEER, No, 463, 11th Nov., page 292, que 
j’ai eu le malheur d’accuser des membres de notre profession en Angleterre, 
des motifs indignes de leurs caractére i propos de leur intervention dans les 
travaux du percement de I’Isthme de Suez. 

Veuillez, je vous pri@ faire rectifier cette erreur. 

Je n’ai jamais, en aucune circonstance, ni l'occasion, ni l'intention 
d’accusec un membre de notre profession en Angleterre, A propos d'un acte 
quelconque, et surtout A propos du percement de l'Isthme de Suez qui doit 
beaucoup a impartialité de M. Hawkshaw. 

Je n’ai jamais oublié un seul jour, que Telford, Rennie, et Brunel pere 
ont été mes maitres, et le sentiment de gratitude que j'ai conservé pour 
l'accueil que j'ai regu d’eux au commencement de ma carriére, m’aurait mis 
en garde contre tout sentiment d’injustice vis 4-vis de ceux qui ont marché 
sur d’amis nobles tracés. 

Quant A l'appré¢iation de la politique du gouvernement Angiais dans 
l'entreprise de l’Isthme de Suez, J’ai usé de mon droit, et je suppose que le 
nest pas dans le pays od l'on prétend & laliberté d’exprimer sa pensée qu’on 
exprimera le doute sur la sincérité de la miénne le gouvernement Angiais a 
toujour été hostile i tout ce qui peut niveler la puissance des nations ; et il 
a fort bien reconnu que I’Isthme de Suez ouvert, pourait étre un obstacle a 
sa domination exclusive de la mer. Votre premier ministre n'a pas 
qué, en i ions, de s’expliquer clairement sur ce sentiment 
auquel il doit en grande partié sa popularité. Eve@enk Fuacnart. 

Novembre 13, 1864. 

[We cheerfully give place to M. Flachat's note, whilst we beg to express our re- 
gret if we have misunderstood the tenor of his observations. Unfortu- 
nately, an impression has more ov less prevailed in France that the opinions 
adverse to the Suez project, expressed by several of our most eminent 
engineers, have been thus expressed by them rather in accordance with what 
has been supposed to be national policy than as their conscientious, profes- 
sional convictions. It is not necessary to inquire how 80 erroneous an iia- 
pression can have arisen. We accept with satisfaction the assurances of 
goodwill from Mons. Flachat, who, from the eminence of his position, may 
be fairly considered the legitimate representative of the civil engineers of 
France.—Ep., E.] 
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THE SUEZ CANAL. 


PoLIticaL discussions are always out of place when they 
are present in the midst of strictly scientific assemblies. 
The fact is seldom forgotten in this country, and we do not 
often find the members of our own learned societies at their 
periodical meetings, launching out into diatribes against 
the conduct of nations, or taking an active part in the 
determination of questions connected with the policy of 
Governments. The mere act of passing an opinion, or 
expressing a sentiment, is the utmost length to which 
existing etiquette will permit matters of the kind to pro- 
ceed. In France, however, it appears that they sometimes 
manage things differently ; and we have remarked with 
deep regret the spirit in which M. Flachat has thought 
fit to speak of England, in the course of his otherwise 
valuable and able paper on the progress of the Suez Canal, 
as reported in our columns. We had hoped that ali the 
old feelings finding vent in the one expression “ Perfidious 
Albion,” had nearly, if not quite, died out among the more 
enlightened of our Gallic neighbours. ‘The idea that they 
had disappeared for ever throughout the length and breadth 
of the land was too dream-like and Utopian to have foun- 
dation in fact, and therefore we did not venture to enter- 
tain it. But the dissipation of prejudices before the light 
of reason always commences with those who reason best, 
and we confess that the last place where we should have 
expected to meet with a display of political feeling was in 
the hall of the French Institute of Civil Engineers. M. 
Flachat has been tolerably clear and explicit in making 
statements, the truth of which he assumes without 
hesitation or question; and he has commented on these 
with a freedom, and in a spirit which leaves no 
room to doubt the force of his convictions. While 
speaking he must have felt that every word he uttered 
would be accurately reported within our shores. His high 
position as an engineer, his talents as an orator, and the 
importance of the subject on which he spoke, rendered such 
a result certain; and we must again express our sorrow that 
the knowledge of this fact did not act in some sense as 
a check, at least, upon the expression of his sentiments. 
Not content to confine himself to the matter directly in 
hand, he has irrelevantly reviewed in strong terms Eng- 
land’s policy, past and present, in the attempted suppres- 
sion of the slave trade; and he has not hesitated to 
attribute unworthy motives to the very display of our 
moral principles. It may well be asked, what has the slave 
trade to do with the Suez Canal? When we analyse the 
train of reasoning adopted by the speaker, we find, unfor- 
tunately for him, that the connection existing between 





slave labour and that by which it was proposed that the 
great Suez Canal scheme should be carried out, is neither 
remote nor overstrained ; in other words, by the forced 
labour of the Egyptian Fellah, or peasant, the canal was to 
have been dug, the harbour excavated, and the piers built. 
In short, the presence and compulsory co-operation of the 
Fellah was once deemed absolutely necessary to the execu- 
tion of the work. It requires an elastic conscience, and 
very considerable powers of ratiocination, to draw a dis- 
tinction between the abstract morality displayed in 
the use of such labour as this, and that by which 
the cotton fields of the Southern States of America 
were cultivated before the present disastrous war. To 
us, at best, it is but a distinction without a dif- 
ference. Neither M. de Lesseps nor his partners regarded 
the matter in the same point of view. And as the 
canal must be constructed, and as no other labour save 
slave labour—to call things by their proper names —was to 
be had, why then perish Rome but live Cesar. Let the 
ship canal be made, even at the expense of the Fellah. 
Under such circumstances the people of England expressed 
their disapprobation, and M. Flachat has descended accord- 
ingly to an old feat of rhetoric, and retorted in language 
which, deprived of its stilts, simply means “you are another.” 
In other words, he states that England had ere now 
resorted to precisely similar means of attaining her own 
ends ; and he dwells with triumph on the statement that 
Fellah labour was employed in the construction of the 
railway between Cairoand Suez by Englishmen. Suppose 
that for the moment we grant that M. Flachat is right, 
we submit that he has not even then secured a single 
point. The railway in question was not made yesterday, 
and neither M. Flachat nor any other individual 
has aright to assume that the morality of a nation cannot 
advance, even within a few years. The argament that, 
before the days of Wilberforce, sugar was cultivated by 
slave labour in Jamaica, possesses quite as much, if not 
more force ; but M. Flachat has prudently passed this fact 
over in silence. ‘The employment of foreed labour of any 
kind is opposed to the feeling of this nation ; and those who 
resort to such an objectionable expedient, in order that they 
may carry out either engineering or any other works, must 
expect to hear a tolerably strong expression of opinion on 
the subject from England. 

Regarding this question in a strictly engineering point 
of view, it is more than doubtful if, after all, the employ- 
ment of forced labour was dictated by a wise policy. It 
is perfectly well known that, of all labour, that of the 
slave is the least remunerative. The problem has been 
worked out in all ages, and invariably with precisely the 
same result. We were told that Fellah labour was simply 
indispensible to the construction of the canal. Matters 
were apparently proceeding very favourably in the 
hands of an army of Egyptian peasants, when a decree 
came like a thunderbolt on M. de Lesseps. Forced labour 
must cease! ‘The agricultural prospects of the country 
must not be sacrificed to the insatiable canal. As a result 
we are glad to find that, notwithstanding the assumed vital 
importance of forced labour, the works are at this moment, 
according to M. Flachat, progressing very favourably, and 
we feel little doubt that had the same amount of energy, 
skill, and diplomacy, been expended on attempts to secure 
asufficient supply of voluntary labour that have been wasted, 
in the pursuit of the Fellah, the results would have been 
satisfactory in the extreme. About one-half the number of 
hands would have effected the same amount of actual work, 
and the arrangements for securing the health of the army, 
for such it is, would have been far more easily carried out. 
We may here remark, before quitting this section of the 
subject, that the sanitary arrangements adopted by M. de 
Lesseps are apparently deserving of all praise. They afford 
an important instance of the admirable results which may 
be obtained by care and attention, and a useful precedent 
for the future guidance of the engineer in similar circum- 
stances. 

M. Flachat has discovered another ground of complaint 
against England—one, too, which the employment of the 
Fellah has had nothing whatever to do. The speaker 
stated simply that in this country the untenableness of the 
project has always been’held. ‘That this is partly true we 
do not for a moment dispute. It is not easy to put forth 
any scheme to which some one will not take exception, and 
it is certain that a numerous body of Englishmen have 
maintained from the first that obstacles would be encoun- 
tered in the construction of the Suez Canal which it would 
be almost, if not altogether, impossible to surmount. But 
this is not all the truth, and we would remind our readers 
that similar opinions have been entertained by a consider- 
able party in France as well—a party, too, numbering in 
its ranks many engineers of note. Stephenson was averse 
to the scheme because, on what was once thought irre- 
fragible data, he believed that a difference of level of some 
30It. existed between the Red Sea and the Mediterranean. 
Stephenson was acknowledged as an authority, and when 
he stated that the establishment of an open canal was im- 
possible under the assumed condition of soil and current, 
that statement was regarded as final, and it gathered 
additional force from the fact that M. Talabot, an 
eminent French engineer, cordially concurred in it. Care- 
ful surveys have dissipated the error, and it is now 
known that the difference of level, if it has any existence at 
all, must be trifling in the extreme. ‘The nature of the 
soil to be excavated—sand, argillaceous sand, or clay— 
forbad the idea that any difficulties could exist sufficient in 
importance to prevent the mere construction of the canal. 
Nor are we aware that any doubts have been raised on this 
part of the question. ‘The formation of the entrances from 
either sea is likely to prove a more troublesome affair, but 
even here, where waves and storms have to be encountered, 
it has always been believed by those who understood the 
matter, that the labours of the engineer would be crowned 
with success. ‘Ihe objections, in a word, urged in this 
country, have always referred more to the difficulties of 
keeping the canal open, providing a sufficient amount of 
labour, and the commercial results to be realised by the 
shareholders, than to the natural obstacles which stood in 
the way of its completion. Mr. Hawkshaw has summed 
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up all the arguments against the scheme in a few words. 
They are—that the canal will become a stagnant ditch; 
that it will silt up; that the Bitter Lakes will become 
filled with salt; that the navigation of the Ked Sea is 
difficult and dangerous ; that shipping will not approach 
Port Said ; and that it will be difficult, if not impracticable, 
to keepopen the Mediterranean entrance tothe canal. These 
views have not been held in England alone ; they have been 
maintained by men, thoroughly acquainted with the 
locality, belonging to many nations; and therefore the 
attitude assumed by certain Englishmen was in nowise 
exceptional, or deserving of M. Flachat’s animadversion. 
The expression of a belief adverse to the views held by 
M. de Lesseps had nothing national about it. The words 
of the speaker, however, leave no doubt that in this ex- 
pression he detects ample and satisfactory evidence of the 
presence of a political animus adverse to any scheme, no 
matter how good in itself, which can by possibility lead to 
the glory or aggrandisement of France. We regret ex- 
tremely that M. Flachat should entertain such distorted 
views. It is quite possible that a party may exist in this 
country, even yet, animated with just such views of the 
policy of France as M. Flachat holds of the policy of Eng- 
land. But that this party represents the feelings of the 
great mass of the enlightened classes of the nation is con- 
trary to fact; and at no time would it have been found 
difficult, and now less than ever, to find an influential 
body which would maintain the practicability of M. de 
Lesseps’ scheme against all comers; and it is well to re- 
member that probably the most favourable report yet pre- 
pared has proceeded, not from the pen of a Frenchman, but 
from that of one of England’s ablest engineers. ‘The word 
“ England,” as used by M. Flachat, is somewhat ambiguous, 
and we believe that, when addressing his professional 
brethren, he had no intention of including in his swoop the 
men who in this country, as in every other, regard things 
from a far higher and more dignified point of sight than 
their political bearing. We believe we do not state too 
much when we assert that the great body of English engi- 
neers have, from the first, regarded the furmation of a 
canal across the Isthmus of Suez in an abstract light. 
Taking no account of the nation by whom the work was to 
be executed, they have merely sought to determine the re- 
lation which it bore to the powers of construction and 
maintenance which could be brought into play by the man of 
science. With the sentiments entertained by others in this 
country we have little or nothing to do; and to us it appears 
that M. Flachat, speaking as an engineer to engineers, 
committed a grave error of judgment when he introduced 
politics. We have approached this subject with re- 


luctance. Had M. Flachat been a man of less note 
we could have passed over his words in silence. 
The speaker being M. Flachat, silence became im- 
possible. We have written in a regretful, not an 


angry, spirit. Any feeling of annoyance which we 
might at one time have felt has merged into regret—a 
regret that bitter words, calculated to disturb that entente 
cordiale which will, we trust, for ever exist between the 
engineers at least, of the two nations, should have been 
spoken by one of their most talented leaders. 

In another place will be found a letter from M. Flachat, 
which we publish with pleasure. Had he been as care- 
ful in the original expression of his sentiments as he has 
been ready to explain them, the necessity for explanation 
would never have occurred. M. Flachat is not the first 
Frenchman of eminence, however, who has failed to un- 
derstand England. 


ENGINEERS IN INDIA, 

THE nabob of our youth has departed. The jaundiced, 
truculent mortal, who, according to popular belief sup- 
ported nature on red pepper and brandy pawnee, and 
turned everything that he touched into gold, has ceased to 
have any existence ; his very memory is only preserved in 
old plays and antiquated novels. While he existed, how- 
ever, he was an institution, and one not devoid of im- 
portance. While the conventional nabob was to be seea, 
touched, felt, in this country, it was not easy to doubt that 
in the Eastern Indias lay an El Dorado, where gold 
was to be heaped up by the handsful. With the precise 
means by which wealth was to be acquired, men troubled 
themselves but little. It was to be had, and apparently, 
for the seeking; and that was sufficient. We have said 
that the nabob has passed away ; but he has only departed 
to make room for the merchant prince and the successful 
contractor. ‘To the popular mind India now as ever pre- 
sents a promising field for the realisation of golden hopes. 
Money might be made there in the days of Warren 
Hastings ; and money can be made there now—if not with 
quite so much ease, at least with an easier conscience ; and 
that, in itself, is worth something. We find in our Eastern 
empire a country of vast extent; half civilised, half bar- 
barous; possessing gold in abundance, and affording for 
the present unlimited scope to those who would develope 
its resources, and increase its productiveness. The very 
presence of the barbarous element is in itself a source of pre- 
sentadvantage. Come what will, the native East Indian must 
be content for the present to take at second hand, the results 
to be derived from the skill, enterprise, and knowledge of 
the European. Those who minister to the wants of any 
section of mankind help themselves first as a rule. The 
white population is meagre, and widely spread, and, as a 
result, that bitter spirit of competition, the effects of which 
are so thoroughly felt and appreciated in this country, can 
scarcely have existence. India is but a colony after all, 
and the want of room is seldom or never complained of in 
our outlying possessions. Thus it follows that men of a trade 
or a profession may, if they so please, agree within them 
very fairly ; and, if they will but seek them out, find ample 
scope, space, and opportunity for the display of their 
abilities and the conversion of their skill and information 
into gold, without the chance of unpleasant interference 
with each other. In a large plain no man is driven to 
stand between his fellow and the sun. At no time more 
than the present has Indian enterprise been popular with 
professional men. The last clouds of that mutiny which 
carried horror to the English heart, have rolled away, and 





the Government as well as the nation, realises the truth of 
the proposition, that the way to keep India from war is to 
impress her native population with a vivid idea of the 
blessings of peace. ‘The struggle on the American conti- 
nent has taught us the valuable lesson that it is well to 
be independent, and that, as the possessions of Great 
Britain are to be found in every quarter of the world, so 
should these contribute every product and material which 
are necessary to the due exertion of her manufacturing 
powers at home. It is probable that ere long India will 
supply us with all the cotton we require. Grain and other 
agricultural products may follow. Both coal and iron 
are to be found in sufficient abundance in many districts. 
It would, in short, prove but an idle task to go over in 
detail, facts and statements which show that India may 
by judicious treatment, be converted into a source of almost 
boundless wealth to her possessors. 

In order that the resources of a country may be fully 
developed, it is absolutely essential that adequate means 
of intercommunication shall be provided. Without roads, 
navigable rivers, or canals, it is simply impossible to com- 
mand a market, or to supply a distant demand. In all 
these India is for the present deficient. With the exception 
of a few favoured districts, the principal benefits to be derived 
from either road, river, or rail, are almost unknown. The 
native Indian never had any conception of supplying a 
distant demand. Each province, for the most part, served 
itself. Any exceptions to the rule were only sach as could 
be managed through the instrumentality of tedious jour- 
neys, and it is only recently that the people begin to find that 
it is possible to reap advantages from the sale of the fruits 
of their labours at a distance. For ages Central India was 
virtually excluded from the western seaboard by the 
Syadree hills, running north from Cape Comorin for more 
than 1,000 miles. ‘Ihe construction of the Bhore Ghaut 
Incline broke down the barrier, as it were for ever; and 
the success with which this great work was achieved, at 
once offered a vigorous stimulus to engineering enterprise. 
The wealth of a country depends in a great measure on the 
facilities for transport existing within her shores. The 
world has so far advanced that the demands of commerce 
can no longer be satisfied by the bridle paths and rugged 
ways in which our forefathers rejoiced. Such things are 
the work of the untrained peasant—of brute force, so to 
speak—not of trained skill, ‘They exist in very tolerable 
abundance in India, The highways and bye-ways, how- 
ever, really required to open up the country efficiently, can 
only be the work of the skilled engineer; and we do not 
say too much in stating that the future prosperity of the 
empire depends mainly on the labours of the members of 
the profession. 

It is sufficiently obvious that from the vast size of the 
territory to be dealt with, very many years must elapse 
ere the engineer can slack his hand from the work of 
making roads, constructing railways, or digging canals. 
During all these years it is probable that engineering talent 
will be in demand to an extent not likely to be again ex- 
perienced in this country. From various reasons India is 
not a popular place of residence with a great mass of 
Europeans. Certain districts are very fatal to peculiar 
constitutions. ‘The expenses of a passage out are not 
trifling, and the distance is so considerable that a voyage 
to India is tantamount to going into a species of exile for 
years. It is, therefore, to the last degree unlikely that too 
many engineers will find their way to the East, or that the 
professional market will become over-stocked. Pater- 
familias in England is tolerably well aware of the fact, 
and in casting about for a region wherein his boy can 
make his way, and earn his bread and butter, as an engi- 
neer, India is seldom overlooked. In theory Paterfamilias 
is perfectly right ; India ought to be a good place for a 
young engineer, and under certain conditions there is no 
reason whatever to doubt that it has proved such. Engi- 
neering there is of that mixed character which affords the 
best possible scope for the display of moderate talent. Asa 
rule the country is easy. If one line will not suit then 
another may be found, as the limits of deviation are not 
very rigidly laid down. ‘The value of land is small. 
The contending and antagonistic claims of landholders 
are scarcely heard. The engineer has to do battle 
with nature, and in the fight he is far more free 
to follow his own devices, and act as he thinks best, 
than he would be here. The style of work turned out, too, 
is different in many respects, from that deemed indispen- 
sable in this country. A kind of cross between an American 
and an English railway, the Indian line possesses many of 
the good qualities and defects inherent in both. Although 
for the most part strong and substantial, the work done is 
deficient in that marvellous finish for which Great Britain 
has paid so dearly, and which it is simply impossible for 
the young engineer lacking—as he must perforce lack—ex- 
perience, to impart. Many things must be done, not 
because they are good, but because they are rendered 
expedient by the necessities of time and place. Thus the 
sections of important bridges, constructed in this country, 
and exported piecemeal, have, ere now, been rivetted up by 
the aid of spikes intended, in the first instance, to secure the 
rails to the sleepers, and converted into rivets in default of 
suitable material. ‘The “make-shifts’’ resorted to for 
diving dresses, workmen’s sheds, screwing gear for 
Mitchell’s piles, &c. &c., must be familiar to each one of 
our readers who has given any attention to the subject. 
These things must be looked for in every comparatively 
new country; and in order to make the best of adverse 
circumstances, the possession of talent is absolutely neces- 
sary. But this talent is ofa peculiar and exceptional kind, 
not often called into play within the shores of Great 
Britain. Considering all things, however, we are disposed 
to believe that less skill and information is requisite on the 
part of the engineer landing in India than he would 
find necessary in Europe, inasmuch as the difficulties 
with which he has to contend are of a class which call 
more for originality of treatment than experience, and 
that his work is, generally speaking, of a less costly 
and difficult character. All these are points in favour of 
the rising talent of the age, and it thus follows that it is 
by no means difficult to find instances wherein the con- 





struction of really important works has been intrusted to, 
and very fairly carried out by, young men, who would 
certainly not be trusted to go alone in this country, their 
age—or, rather, the want of it—being sufficient to keep 
them in the background. 

So far we have endeavoured to paint oneside of the picture. 
We have tried to show that India offers an admirable field 
for the display of the talents and knowledge of the rising 
generation of engineers. Unfortunately, however, the 
picture has yet another side on which it is not easy to 
dwell with patience. The vicious system of Government 
patronage so rife among us, has found its way into nearly all 
our important foreign possessions, and at the presentmoment 
it apparently operates most prejudically on Indian engineer- 
ing. Not very many yearssince, the construction of railways, 
roads, or canals in Asia were absolutely unheard of. Asa 
result no civil engineer in his senses would have thought of 
proceeding to the East Indies in the hope of winning gold by 
the exercise of his profession. The time pon, 3 sem 
when mercantile interests demanded that not only roads, 
but railways and canals as well, should be called into 
being. In default of civil engineers the Government 
turned to their military brethren, and most of the works 
already accomplished have been carried out by these gen- 
tlemen. From that period to the present we find that the 
Government is more or less mixed up with every engineer- 
ing enterprise. In the absence of war, military engineers 
have found it very much to their advantage to, in some 
sense, usurp the place of the civilian; and as a result we 
find that the civilian is but too often left to mourn the 
hopes that have left him from the first moment that he 
sought for employment within the shores of our Indian 
possessions, Ifthe civil engineer were but left to contend 
on equal terms with the military element, it is quite possi- 
ble that matters would quickly assume a different aspect ; 
but in point of fact nearly every road to preferment is 
barred by existing Government arrangements, and the 
barriers can only be removed by interest. As we have 
already stated, nearly all public works of India are in the 
hands of the Colonial Government. Private enterprise has 
had all too little, as yet, to do with the construction of 
roads, railways, or canals; and as it was very soon dis- 
covered that it would not do to resort in every instance to 
the ranks of the Koyal Engineers for talent and skill, the 
institution known as the Public Works Department of the 
Indian Civil Service sprang into existence. Here, appa- 
rently, was a real opening for young men. ‘Those in 
authority promised great things. ‘The promises are still as 
plenty as ever, and it is indisputable that the great things, 
in the way of large salaries and opportunities for advance- 
ment, are to be had ; but then, in order to obtain them, some- 
ing more than merit is absolutely indispensable. Indeed it 
is urged in pretty plain terms that so long as an individual 
has this last qualification, the possession of any other is by 
no means necessary to obtain a berth in the department of 
public works. The promises made by Government are, after 
all, merely made we are told, to keep up appearances. They 
are laid before the profession in order that a duty may be 
nominally performed. It is no part of our purpose to go 
at length into the complaints which reach us from India ; 
suffice it to say that they are many and grievous—so 
many, and so grievous, that we trust that for the honour 
of the Government, they are not wholly uncoloured. Even 
with this allowance, they go far to prove the existence of 
principles and practices which, while subversive of order in 
the different departments, cannot fail in the longrun to prove 
as injurious to the general interests of the country as to those 
of the profession. While these charges remain unrebutted 
—while interest exerts an all-powerful sway—the public 
works of India hold out little hope to those who have 
nothing in their favour but honest merit. If private enter- 
prise took the place of Government exertion, or even had a 
contemporanecus existence, the case would be different. 
As it is, men who are not engineers act the part, and 
endeavour to perform the duties, of those who are. The 
public are the sufferers; bridges break, telegraphic com- 
munication is interrupted, and committees are appointed to 
inquire into the matter, and to determine at whose door 
the sin lies. The task is a thankless one, even for a com- 
mittee, and under proper arrangements the necessity for its 
execution would have no existence. Very many old insti- 
tutions, time-honoured by the tribes of India, have been 
improved off the face of the earth. Let us hope that they 
have not disappeared to make room for others, more civilised, 
but not less fatal, to true progress. Before the last is swept 
away for ever, we could wish to see one suttee more, in 
which the victim would be the genius of interest and 
Government patronage. 

Sovrn Kenstnoron Museum.—During the week ending 12th No- 
vember, 1864, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
8,140; on Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.), open from 10 a.m. till 4 p.m., 1,367 ; total, 
9,507. From the opening of the museum, 4,943,602. 

Tue Birmingham general committee, formed for entertaining the 
British Association, have met and subscribed £1,500 towards the 
necessary expenses. They have also discussed two propositions— 
one for an exhibition, during the visit, of the products of Birming- 
ham mauufacturers, and another for an exhibition of articles 
produced by the workmen themselves, distinct from their 
connection with their employers. By some there was a desire 
expressed that the workmen would give way to their masters, and a 
few thought that the two might be amalgamated. The subject was 
deemed of great importance, and the committee were desired to 
determine upon it with all possible despatch. 

DeatH oF A Mitionaire.—Mr. Solomon Sturges died at Zanes- 
ville, on the 21st of October, at the age of sixty-eight years. He 
was born at Fairfield, Connecticut, and came to Ohio in 1814. 
Long before the rise of steamboat navigation Mr. Sturges built flat 
boats and navigated them to New Orleans; after os of them, 
he walked home—a distance of over 2,000 miles. In 1840 he built 
the Wabash and Erie Canal, advancing the money for the purpose, 
for which he was afterwards reimbursed by the State. Abont 1854 
he removed from Zanesville to Chicago, where he built the great 
warehouses of the Illinois Central Railroad. At the outbreak of the 
present war Mr. Sturges organised a company of “ rifles,” 
bearing his name, at an expense of 20,000 dols., and made several 
journeys to the front, being present at the siege of Fort Donelson. 
When told, a few days ago, that he could not live, he said, with 
something of his old, positive energy, “ Can’t die till Richmond is 
taken.” He leaves an immense estate, that can only be told in mil- 
lions.—New York Times. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


WROUGHT IRON WHEELS. 


Sir,—As you have been treating in your leading articles on 
the subject of solid wrought iron wheels, I send you a drawing 
and description of my mode of manufacture. The rim of the 
wheel is put on all in one piece; there is a piece rolled on 
inside, opposite the end of spokes, with a hole cut one-third the 
breadth of,rim, and a piece cut out the end of spoke the same size. 








A tongue put in the fire is a circular pipe, with tyres placed to 
suit, so that a number of the ends aud rim may be all beated at the 
same time, and welded in a block, and kept so hot that the con- 
traction may be equal—not to strain the iron until the wheel is 
finished, 

Should you desire I will send youa complete drawing, with full 
description. Tromas Locker. 

Johu-street, Glasgow, Nov. 12th, 1864. 





ROAD LOCOMOTIVES. 


Sm,—Having read with interest your correspondent’s letter in 
the last week’s number of Tue Enainerr, and thinking the subject 
of great importance to engineers and others, I believe a few 
remarks will not be out of place. The impor'ance of the question 
about road locomotives is becoming more apparent daily, as they 
evidently must become general both for passenger and goods traffic, 
particularly in places where there is not sufficient traffic for a rail- 
Way, as, in many cases where branch lines are already made, they 
do not pay, simply because of their expensive construction and 
working. You have, yourself, in your journal, ably discussed 
the subject from time to time, and much must have been learnt 
from it. 

There are several important things to be considered in road 
locomotion: the most particular is to have the machine under 
pertect control—a thing simple enough at four miles an hour, but 
not so at fifteen miles in the same time—the next thing is the great 
vibration and jolting over hard roads with occasional loose stones ; 
in ruvnivg at great speeds the shock is very severe. The next 
thing is, you must have a boiler that will be ab'e to generate a great 
quantity of steam when it is required to go up an iacline of, say, 
1 in 10 or 12, which, with an engiue such as your correspondent has 
described, with direct activn, must go up quick, or not go up at all; 
a thing the engine driver will soon find out in practice. It appears 
by your correspondent’s letter that Mr. Ricketts has abandoned the 
use of gearing, substiuting in its stead a very long stroke to piston ; 
this will no doubt answer where the roads are good and the incline 
moderate, but 1 question at a dead pull whether it will not be found 
wanting. 

I am of opinion that to make a successful engine to go up steep 
inclines at twelve miles an hour, with passengers, must have a speed 
of piston of, say, 6U0ft. per minute, with 150 Ib. or 200 lb. of steam 
maintained the whole way up. There is one thing which seems to 
me radically defective in all steam carriages yet brought for- 
ward, and that is the working one driving wheel only except when 
ascending inclines, then the otuer is thrown into gear, which 
requires to be done by the driver at the bottom of the incline. 
Then, suppose a sudden turn has to be made on an incline of 1 in 10 
—a thing not uncommon in this neighbourhood—h-\w is the engine 
to go round the corner without throwing one of the wheels out of 
gear? And when one is out the other is not sufficient—pushing, as 
it does, all on one side—to ascend the hill. What is wanted is to 
have both wheels always in gear, and still allow them to turn to 
accommodate themselves to the road, and positively self-acting uider 
all circumstances. 

Ihave myself constructed a quick-speed road engine, which cer- 
tainly exceeds my expectation in this case. I here use a certain 
arrangement which I will at some future time describe to you. By 
this system the driving wheels are always in work, without any 
trouble to the engine driver; perfectly self-acting, and very effective, 
allowing the engine to turn and twist about ina place a little longer 
than itself; and when going up inclines answer the same. As an 
illustration of the necessity of both the driving wheels being in 
power, I was going up a very loose hill (1 in 10), when a nut 
which I had not properly secured, which is fastened to the driving 
apparatus, became loose, which rendered one wheel loose on the 
shaft ; in an instant the engine ran into the hedge, in spite of the 
steersman slipping the steering wheel across the road. 

The engine has wrought iron framing and wheels, of which there 
arethree—two driving, 3ft. 9in. diameter, and steering wheel 2ft. 2in., 
worked by a lever. There are two cylinders, 4}in. diameter, 6in. 
stroke, supplied with steam from a vertical boiler 4ft. high, 2ft. 2in. 
diameter, with a total heating surface of seventy-four square feet— 
maximum pressure 200 1b. per square inch, and geared in the pro- 
portion of 10 to 33. 

With this engine I have run at the rate of twenty miles an hour, 
and ascended inclines 1 in 12 at sixteen miles anhour. The last 
run I had I ran from Lyndhurst to Brockenhurst, four miles in 
fourteen minutes, up hill and down. The road was in excellent 
condition. Another time I ran six and a-half miles of bad road in 
twenty-five minutes, taking ten passengers. Each time the weight, 
when the water is in for eight miles, is two tons. One cwt. of 
Welsh coals takes her twenty miles, using in this distance six cwt. 
of water. Cuas. T, Hayeatt, Engineer. 

Lymington, Hants, Nov. 14. 

P.S.—I omitted to mention that I have fitted a temporary bar 
in front of the wheels, to push the stones which are loose out of the 
way. The effect is very strikin, making it much easier to ride on, 
and less destructive to the carriage. I have run this carriage 400 
miles without a single faiiure or stoppage. 


LOCOMOTIVE POWER. 


Sir,—In your journal of the 11th inst. you have discussed the 
question of locomotive adhesion. This, in its relation to the steam 
tractive power of the engine, is apparently receiving much more 
attention than it attracted a few years ago, when the demands of 
railway traffic were not so urgent as at present, and when, especially, 











there were few or no examples of these steep gradients which, with 
annually increasing loads, have now to be surmounted. With the 
general tenor of your remarks I quite agree; but, observing that a 
correspondent of extensive experience has addressed you on the 
same subject, I should be glad to avail myself of a portion of your 
space with a view of removing misapprehension, and stating concisely 
the views which lead me to think that railway traffic will, in a few 
years, and in some districts, probably be conducted over gradients 
hitherto deemed quite impracticable. 

I wrote you on the same subject in January last, respecting the 
engine constructed at Birkenhead, to test the practical value of the 
old idea, recently revived by Mr. Fell, of securing adhesion without 
a corresponding increase of dead weight. This engine is now being 
prepared for a further and more extended trial on the actual Mont 
Cenis road. Noone can perceive more fully than myself, that various 
defects exist in that engine, which I may attribute, in some parts, to 
excessive haste; but f stated previously that improved arrange- 
ments were being considered, anda portion of them will be carried 
out mm an engine now building at St. Helens, fitted with two 
cylinders cnly, which will drive both the vertical and horizontal 
wheels. Although we can claim no novelty for the idea on which 
we proceed, yet | am not aware that any practical results have been 
obtained from this system previous to the trial of the Birkenhead 
engine. These results encourage me to believe that, in special cir- 
cumstances, the principle tuerein embodied may be advantageously 
applied. With regard to Mr. Dixon's calculations I presume no 
one will dispute their correctness ; but, when he states that we must 
bear in mind that he refers to the kind of engines now in general 
use, he at once opens up the whole question. I admit that the 
engines now in general use afford little hope of a satisfactory result 
in working inclines such as 1 in 12, but no one would ever think 
= such a case of dragging sixteen tons dead weight of tender behind 
the engine. 


With the ordinary type of engine it so happens that the steam 


tractive power and wheel adhesion sometimes correspond to each 
other with considerable accuracy ; but if we suppose 4ft. or 5ft. 
driving wheels reduced to half their size, the steam tractive force 
is doubled—the boiler power remaining constant, we are able to 
maintain half the speed previously attainable, but, of course, the 
adhesion will then be found entirely insufficient. If we estimate 
(which was the course I pursued when this subject first engaged my 
attention) the horse power requisite for a moderate load with the 
engine up such an incline as 1 in 12, we find the amount quite within 
the power of locomotive boilers as generally constructed, but with 
adhesion less than one-sixth of the insistent weight (and it often 
falls below this), we are unable to apply the boiler power. Hence, 
we are naturally led to some such expedient as the mid-rail and 
gripping wheels. 

1 am entirely of Mr. Dixon’s opinion that (notwithstanding the 
professions of some) an “ordinary engine ” can be of little service 
in conducting traffic and lines of the above character. 

1 have noticed, however, f:om various critical remarks, that there 
is an unreasonable tendency to compare the results exhibited in 
working such steep gradients with those observed on ordinary 
lines; and, in consequence of the comparatively small load or 
reduced speed, to cast doubts upon the commercial utility of such 
enterprises. lt should be observed that, whatever system of trac- 
tion be adopted, the loads, corresponding to a similar expenditure on 
level lines, must be much reduced, as well as the speed, and con- 
sequently the charges per ton, or per passenger, must be increased 
proportionately. Unless a suitably increased tariff of charges can 
be obtained such lines will not pay; but it is c.aimed that such 
increased charges in many cases will amount to less than the 
interest of the sums required in mountainous districts to construct 
a line with ordinary gradients. These “climbing” engines, as I 
venture to call them, will be in fact special machines, and must be 
contrived on principles distinct in some essential particulars from 
those which regulate ordinary locomotive construction. 

A source from which we may anticipate great advantage is the re- 
duction of weight in the engine, which I have no doubt may be 
effected should such reduction be specially called for. You have 
correctly observed that saving of weight has hitherto obtained litile 
attention from our locomotive manufacturers, In fact, the tendency 
runs all in the other direction, and hence clumsiness of form and 
heavy finish sometimes find a ready excuse in the plea that at all 
events the weight will “ help the adhesion,” 

lam inclined to think that ultimately one half of the present 
weights in working order might be dispensed with were a system 
practically applied of securing adhesion independent of gravity. 
I'he weight of our goods locomotives (with tenders) in working order 
amounts to between three and four hundred weight per horse power 
exerted upon the gross load—as a maximum result. In the Birken- 
head engine with horizontal wheel no special effort was made to 
reduce the weight, which was increased by the extra wheels, 
cylinders, and gearing. So much was saved, however, by the sub- 
stitution of a tank on the engine for the tender, that the weight 
varied from 29 to 3 cwt. per horse-power exertel. In the engine 
bow being coustructed we hope to keep this weight under 2 cwt. 
per horse-power ; aud i am far from thinking that still further sim- 
plification and reduction of weight cannot be effected. 

With regard to the use of sand, the mid-rail system allows a 
stream to be thrown between the horizontal wheels (by steam jet), 
without the disadvantage of increasing the resistance, on the ordi- 
nary rails, of the following load. 

This sometimes, by injudicious “sanding,” reaches such an 
amount that I have frequently seen a heavy train of coal wagons 
brought toa complete stand while being pulled out of a siding, 
notwithstanding the efforts of a heavy engine. There are various 
points connected with this question~such as the utilisation of the 
power uselessly absorbed by the brakes in descending, the applica- 
tion of brake power sufficient to control the train, and, at the same 
time, avoid damage to wheels or rails, &.—with respect to which, 
at some future time, I may be able, with your permission, to give 
some account. A. ALEXANDER, 

Millwall lronworks, Nov. 16th, 1864. 





Trape IN Panris.—French trade in general suffered last week by 
the suspension of payment by one long-established house, and by 
the reports in circulation of the instability of others. The insuffi- 
ciency of the last silk crop in France, the inadequate supply from 
abroad, and the consequent high price of the raw material, has 
seriously interfered with the prosperity of one of the most lucra- 
tive branches of French industry. The sudden rise and fall in the 
price of cotton has likewise caused embarrassment in some quarters. 
On the other hand, the retail trade in Paris is prosperous, and the 
shopkeepers meet their engagements with the greatest punctuality. 
The affluence of foreigners iills the shops, and a considerable por- 
tion of their winter stock is already disposed of. The demand 
for articles de Paris for exportation is well maintained. 


New Morive Power Enoine.—Within the last few days we have 
seen a working model of a motive power engine, the invention of 
Mr. ‘'. Parker, which is strictly novel in some respects. ‘he 
principle is simply this :—Steam is generated in an ordinary steam 
boiler. The steam, after leaving the boiler, is mixed with several 
times its bulk of atmospheric air, more or less, according to the 
pressure or quantity of supply required. The object of mixing the 
steam witl: the air is to economise the latent heat of the steam. The 
combined steam and air afterwards passes into a common steam 
cylinder, the only particular feature of which is its great size in 
proportion to the boiler. The cylinder in the small engine shown us 
being 12in. long and 4in. diameter, or rather more than half the size 
of the boilers. The weight of the smull engine, boiler, &c., is under 
three-quarters of a cwt., while the power is sufficient to propel the 
light carriage to which it is attached, with two persons, on a commoa 
level road ; the consumption of coke is stated to be under 2d. an hour. 
There is very little noise, and, except a little leakage in the present 
engine, there is no discharge of steam into the air, because the 
combined steam and air, on leaving the cylinder, is discharged into 
the fire. 
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Grants of Provisional Protection for Six Months. 

1670. BENJAMIN WHITEHOUSE and CHARLES PriksTLAND, Birmingham, 
“Improvements in the manufacture of wick and chimney holders for 
lamps.”— Petition recorded Sth July. 1864. 

2015. Joun Houpen Hvxuey, Bermondsey, Surrey, ‘‘ Improvements in 
projectiles.” — Petition recorded 13th August, 1804. 

2156 Jacqurs FuLinanp Pascal Hugounsng, Loddve, Département de 
Herault, France, “ An improved method of obtaining indigo from tex- 
tile materials, either yarns or fabrics, previously dyed by the blue suaking 
process,”—Petition recorded 2nd September, 1864. 

2170. Epwarp Rieger Lioyp and Samust Lioyp, Birmingham, “ An im- 
proved method of securing tubes in tube sheets."—A communication 
from John H. Knickerbocker, Philadelphia, Pennsylvania, U.S.—Petition 
recorded Sth September, 1864. 

2345. WituiaM Carter, Nottingham, “ Improvements in the construction 
and arrangement of frames employed in the dressing of lace or other 
fabrics.”—Petition recorded 24th September, 1864. 

2354. Grorek PrRinty Wii8ELER, Abinghall, Gloucestershire, and Joun Fox 
GLoYN, Manchester, * Improvements in the preparation and application 
of certain materials for the purpose of cleaning and polishing the surfaces 
of metals, which are also applicable to othcr purposes.”—/etition recorded 
26th September, 1864. 

2496. Joun CoLLtner, Manchester, ‘‘ Improvements in the manufacture of 
woven fabrics.”— Petition recorded 10th October, 1864. 

2508. WiuuiaM Buacketr Hatew and Samust. Bartow, Oldham, Lanca- 
shire, “‘ Improvements in machinery or ap,aratus for spinning and 
doubling cotton or other fibrous materials.”— Petition recorded 11th October, 
1804. 

2520. Marc Antoine FRANCcoIs Mennons, Abingdon-chambers, West- 
minster, ** Improvements in the mode of, and machinery for, applying 
pressure to the rolling and drawing of metals.”"—A communication from 
Eugene Joseph Lacroix, Batignolles, Paris. 

2522. EpovARD Morips, Boulevart St. Martin, Paris, “‘ Improvements in the 

reatment of sea wrack grass, for the extraction of the carbon aad the 
salts contained therein " 

2524. Louis CLAUss, Stoke-upon-Trent, Staffordshire, “ Improvements in 
ornamenting articles of china, earthenware, and other materials,” 

2526. RICHARD ARCHIBALD Bkooman, Fleet-street, London, “ Improve- 
ments in the manutacture of prussiates of ammonia, and the application 
of prussiates of ammonia to dyeing, printing, and photography.”—A 
communication from Arthur Baudesson and Paul Houzeau, Rheims, 
France. 

2528. James Ropsins, Howley-street, York-road, Lambeth, Surrey, “ Im- 
proved machinery or apparatus for driving piles, and drawing same.” 

2530. Josrru Batktix, Dunstable-villas, Richmond, Surrey, * An improved 
bean slicer.”"—-Petitions recorded 13th October, 1°64. 

2534. ALbXANDKR Hirrivs, Russell--quare, London, ** Improvements in the 
construction of stoves fur heating purposes,” 

2542. WittiamM Henry Kesey, Kotherhitne, Surrey, ‘‘ Improvements in 
the construction of chimneys and flues for houses and other buildings.”— 
Petitions recorded 14th October, 18 4. 

2548. WILLIAM Epwakbd Newtons, Chancery-lane, London, ‘ Improvements 
im pumps.’—A communication from Levi Peabody Dodge, Newburgh, 
New York, U.S. 

2550. Frascis Wise, Chandos Chambers, Buckingham-street, Adelphi, 
Westminster, ‘* lmprovements in boilers or apparatus for the geveration 
of steam.” 

2552. WiitiAM CiLark, Chancery-lane, London, “ Improvements in the 
preparation of artificial wax.”—A communication from Jules Moutier, 
Lambert Dictzenbacher, and Abraham Worms, Boulevart St. Martin, 
Paris, 

2554. Eowarp TomMLiInson and Jonn Jones, Manchester, “ Improvements 
in machinery or apparatus for breaking the husks of cottun pods, and 
opening and separating the cotton from the same, previous to ginning,”— 
Petitions recorded 15th October, 1864. 

2556. ARTHUR Desike Due, Vincennes, near Paris, “Certain improve- 
ments iu the manufacture of envelopes.” 

2508. THOMAS CoxBETt, Birmingham, ** improvements in signals or alarums 
for doors and windows, avd for such other uses as the same are or may be 
applicable to.” 

256v. Joun Casseut, La Belle Sauvage-yard, London, “‘ lmprovements in 
apparatus for the carburation of gas and atmospheric air.”"—A communi- 
cation from Jean Best, Paris. 

2562. MicHagL HEnkyY, Fieet-street, London, “‘ Improvements in the means 
of, or apparatus for, reducing the friction of moving parts of carriages, 
engines, machinery, and apparatus.”—A communication from Charles 
Badin, Boulevart St. Martin, Paris. 

2563. Joun BrowNuus, Newcastle-on-Tyne, “ Improvements in the manu- 
facture of feet casts, and lasts for boot and shoemakiug.”—Petitions 
recorded 17th October, 1364. 

2579. JouN CrosBif AITKEN HENDERSON, Noble-street, London, ‘ An 
improved manutacture of ladies’ skirts,”—Petition recorded 18th Octeber, 
1864. 

2581. Wittram Tayuor, Shiffnall, and Henry Harrison and Grorer 
Buown, Hollinswood, Shropshire, “ Certain improvemeuts in the manu- 
facture of iron.”— Petition recorded 19th October, 1804. 

25902. WILLIAM HENRY ABLETT and JoHN BorLas® Baines, Wood-street, 
London, ** Improvements in the manufacture of woven fabrics.” 

2596. WiLLiAM Epwarp Newton, Chancery-lane, London, ** lmprovements 
in rotary engiues.”—A communication from Jean Joseph Molard, Rue St. 
Sébastien, Paris. 

2598. WitLiaM Lirrett Tizard, Birmingham, “ Improvements in brewing 
and distilling, aud in apparatus employ ed therein, parts of which are ap- 
plicable to the separation of liquids from solids,” 

2600 WintiaM tionaTiO HARFIKLD, Royal Exchange-buildings, London, 
** Improvements in capstans, Windlasses, and stoppers for working chain 
cable.” 

2602. Georck Davis, Southampton, *‘ Improvements in fire-arms and car- 
tridges.”—Petitions recorded 20th October, 1864. 

2604. Francois Martin, Acton, Middlesex, ** Improvements in the con- 
struction of anchors.” 

2606. CHARLES Henry Garpner, West Harding-street, Fetter-lane, London, 
and CHARLES ENGLISH, Ladbroke-villas, Notting-hill, Middlesex, “ Im- 
provements in instruments or apparatus for stamping, applicable ta postal 
and other purposes.” 

2608. HENRY WiLsoN, Victoria Works, Blackfriars-road, Surrey, ‘‘ Improve- 
ments in machinery for moulding and planing wood.” 

2610. Grorek Daviss, Serle-street, Lincoln’s-inn, London, “ Improvements 
in buttons, anu in devices for securing the same to fabrics.”—A communi- 
cation from Willoughby Hahn Reed, Philadelphia, U.8.—Petitions 
recorded 2ist October, 1864. 

2616. JOHN SCARISBRICK, Prescot, 
for signalling on railway trains.’ ' 

2617. Anpxew Muir, London, “ Improvements in screw presses for com- 
pressing cotton and other substances.” 

2620. Geur@k BetyeMaNN, Geor@e WILLIAM BerseMaANN, and Jon Ber- 
JEMANN, Pentonvilie, London, “ Imprevements in cases or receptacles for 
matches, stamps, cards, and other articles.” 

2622. WILLIAM Pirrs, Brompton-road, Middlesex, ‘* Improvements in pro- 
jectiles for artillery.” , 

2624. Joun EmMary, Rogent-street, London, “‘ Improvements applicable to 
capes, paletO.s, overcoat:, and other such like garments.”—Petitions re- 
corded 22nd October, 1864. c 

2625. ANDREW Muik, London, “ Improvements (consisting of a differential 
motion) applicable to screw jacks, screw bears, and punching ma- 
chines.” 

Epwarp Epwarps Couury, Fleet-street, London, “ Improved pro- 
vellers.”” 

2ovs Ricuarp HookuamM, Regent's Park, London, “ Improved powder 
magazines and receptacies, tor storing or keeping gunpowder or other 
explosive materials, and improved vessels and vehicies for transporting 
explosive materials from place to place.” ; 

2630. Joun Smita, Leicester, *‘ Improvements in battens, and in gear 
for communicating the to-and-fro motion to the driving planks of 
battens.” 

2632. RICHARD ARCHIBALD BroomaN, Fieet-street, London, “ Improvements 
in apparatus for consuming smoke in steam boiler and other furnaces 
and fireplaces."—A communication from Auguste de Bergue, Madrid, 
Spain. 

2634. WiLttaM CLARK, Chancery-lane, London, ‘‘ Improvements in appa- 
ratus for concentrating and distilling sulphuric and other acids, and all 
solutions in geueral.”—A communication from Eugéne Alphonse Co- 
telle, Boulevart St. Martin, Paris.—Petitions recorded 24th October 
1864. 

2636. Josnua Hear, Ashton-under-Lyne, and THomas JOLLEY, Warrington, 
Lancashire, “Improvements in machivery fur measuring clay, and 
moulding the same into bricks and tiles, which machinery is also appli- 
cable to the purpose of measuring and compressing peat and other sub- 
stances.” 

2638 James TaTE, Bermondsey, “An improvement or improvements in 
signaliing on railways.” 

2639. KICHARD ARCHIBALD Brooman, Fieet-street, London, ‘ Improve- 
ments in blast and other furnaces.”—A communication from Auguste de 
Bergue, Madrid, Spain. 3 

2640. SAMUEL SHaw, Droylsden, Lancashire, “ Improvements in looms for 
weaving.” —Petitions recorded 25th October, 1364. 

2650. Bonnet Freperic Brunet, Brussels, Belgium, ‘Improvements in 
treating titanic iron sands, and in apparatus employed therein.” 
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2652. Joun CUNNINGHAM and Ropert CUNNINGHAM, Paisley, Renfrewshire, 
N.B., “‘ Improvements in weaving ornamental fabrics.” 

2654. RicuarD Hart and Joun Fraser CALDER, Dundee, Forfarshire, N.B., 
“ Improvements in preparing jute.” 

2656. Peter ARMAND LEcCOMTE DE FonTAINEMOREAU, South-street, Fins- 
bury, London, ‘‘ An improved composition for uniting iron with wood, 
and leather with leather, for waterproofing textile fabrics, paper, and 
cordage, for Iding, and for various other purposes.”"—A commu- 


nication from Messieurs Henry L tre and C y, Brussels, Bel- 











gium. 

2658. CuarLes May, Curtain-road, Finsbury, London, “ Improvements in 
lock fastenings for smelling and other bottles, and in the means employed 
in combination therewith for closing the same.”—Petitions recorded 26th 
October, 1864 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2716. WittiaM Davigs, George Care, and WILLIAM Cate, Quality-court, 
Chancery-lane, London, ‘* Improvements in machinery for cutting cork<, 
bungs, gun wads, and other similar articles.”—Deposited and recorded 3rd 
November, 1864. 

2746. George Hasettine, Southampton-buildings, Chancery-lane, London, 





“A new mode of fastening rivets, screw seats, or other similar devices in « 


metallic plates, and also of securing thereby copper sheathing upon iron 
vessels.”—A communication from William Brainard Barnard, Waterbury, 
Connecticut, U.S.—Deposited and recorded Eth November, 184. 


Patents on which the Stamp Duty of £50 has been Paid. 
2809. JouN Byank, Whitehouse, Antrim, Ireland.—Dated Sth November, 
t 


1861. 
2821. Epwakb LoyssL, Caunon-street, London.—Dated 9th November, 


sol. 

2826, WiLLIAM Tonaug, Chryssell-road, Brixton, Surrey.—Dated 11th No- 
vember, 1861. 

2827. Davip Yoo.ow Stewart, Glasgow, Lanarkshire, N.B.—Dated 11th 
November, 1861. 

2855. CHaUsCY UxRIN Crosby, Bridge-street, Blackfriars, London.—Dated 
llth November, i861. 

= WiLu1aM Joun Hay, Southsea, Hampshire.—Dated 11th November, 
861 


2883. Jon aTuaNn CHARLES GOODALL, Great College-street, Camden-town, 
— and Joun Beaute, East Greenwich.—Dated 16th November, 
6 


861. 
2854. Tuomas Proctor, Boston, Lincolnshire.—Dated 13th November, 
® 


2877. Epwarp Loomes, Whittlesley, Isle of Ely, Cambridgeshire.—Dated 
15th November, 1861. 

2878. WILLIAM Epwakbd Newton, Chancery-lane, London.—A communica- 
tion.—Dated 15th November, 1861 





Patents on which the Stamp Duty of £100 has been Paid. 

2842. Josian HARRINGTON, Gloster-place, Brixton-road, Surrey.—Dated 10th 
November, 1857. 

2843. Henry Critcuett Bartiett, Ampthill-square, Hampstead-road,— 
Dated 10th November, 1857. 

2909. Joun Cuarks, Shiffnall, Shropshire.— Dated 19th November, 1857. 





Notices to Proceed. 

1652. WiLLIAM BoLtvar Davis, Brooklyn, King’s County, New York, U.S., 
“An improved composition for preventing the fouling of ships and other 
vessels.”—Petition recorded 2nd July, 1864, 

1664. Hknaky Messer, King-street, Holborn, London, * Improvements in 
caloric or heated air engines.” 

1670. BénJaMin Waitsnoust and CHARLES PRIESTLAND, Birmingham, 
‘. Improvements in the manufacture of wick and chimney holders for 
amps." 

1671, JAMES Epwarps Witson, Upper Norwood, Surrey, “ Improvements 
in constructing railway carriayes and wheels." 

1672. James Epwarbs Witson, Upper Norwood, Surrey, * Improvements 
in locomotive engines.” ; 

1673. JAMES EDWAkDS WILSON, Upper Norwood, Surrey, ‘ Improvements in 
constructing the permanent way of railways ” 

1674. EDWAkD CLirroN, Bradford, Yorkshire, ‘t Improvements in brushes, 
and in the manner of applying them to machinery for combing wool, 
= silk, or other fibrous substances.”—Petitions recorded Sih July, 


1078. Eruirkaim Ratcuirrek and Caristoragr Ainswortu, Over Darwen, Lan- 
cashire, ‘ luprovements in looms for weaving.” 

1682, Joun Spencer, Doncaster, Yorkshire, ** Improved machinery for 
planting potatoes.”—Pelitions recorded 6th July, 1864. 

1683, EDWARD MARSLAND MarsveNn, Handiey Wood, Derbyshire, ‘* An im- 
proved method of propelling carriages and weights up and down inclines 
and uprights.” 

1684. Hanky EDWARD SKINNER, Shadwell, Middlesex, “ An improved steer- 
ing apparatus.’’ 

1687, Henry Cricuiey, Birmingham, “ Improvements in reaping and mow- 

hi —, tion from Robert Bodington, Melbourne, 





in 
Victoria, Australia. 

1688. WitLiaM Ebwaro Newton, Chancery-lane, London, “ An improved 
process for cleansing or clarifying impure water.”—A communication from 
Carl Johann Auguste Scheerer, Frieberg, Saxony.—Petitions recorded Tth 
July, 1864. 

16938. Eowarbd Hamer Carturr and Witutam Currs, Vulcan Iron- 
works, Bradford, Yorkshire, ** Improvements in steam hammers,” 

a. — Joun Dixon, Richmond, Surrey, “ Au improved railway 

rake.” 

1697. ADAM CARLISLE BAMLETT, Vale of Mowbray Ironworks, Thirsk, York- 
shire, ‘* Improvements in reaping and mowing machines.” 

1701. ABRAHAM Rogers, New Wortley, near Leeds, Yorkshire, “ Improve- 
ments in means or apparatus for supplying fuel or heat to steam boiler 
or other furnaces, applicable also for ventilating mines and similar pur- 


poses, 

1703. Epmuxp Leauy, Langford-road, Kentish Town, Middlesex, Improve- 
ments in the construction of wheels and axles."—Petitions recorded Sth 
July, 1864, 

1705, JkAN Josxvu Movtix, Paris, ‘* Improvements in distilling appa- 
ratus, suitable for rectifying, separating, or combining with other 
suitavle matters, benzole, petroleum, or other more or less volatile hydro- 
carbons, or their derivatives, concentrating acids, treating alconolic 
products, or other similar purposes.” 

1712. JonN Wensrer, Bradford, Yorkshire, “Improvements in looms for 
weaving.” — Petitions recorded 9th July, 1864. 

1715. THomas McGran, William-street, Shettield, “Improvements in cut- 
lery bolsters.” 

1721. WILLIAM Epwarp Groer, Wellington-street, Strand, London, * Im- 
provements in carriages.”—A communication from Pierre Varney-Morlet, 
Langres, France.— Petitions recorded 11th July, 18€4. : ‘ 

1723. FREDERICK LUDEWIG Haun DANCHELL, Great Ormond-street, London 
“Improvements in the treatment of plastic materials.” ‘ 

1724. JEREMIAH Robinson, New Kent-road, Surrey, “ Improvements in 
— for sharpening vertical and circular saws without the use of 

es. 

1731, Saint JouN Vincent Day, Glasgow, Lanarkshire, V.B., “ Improve- 
ments in wheels and axle boxes for locomotive engines, carriages, and 
other vehicles used on railways, tramways, and common roads.”—A com- 
munication from Andrew Lischiné and James Handyside, St. Petersburg 
Russia,—Petitions recorded 12th July, 1864 : 

1743. WILLIAM LLoyp Wisk, Buckingham-street, Adelphi Westminster, 
“Improvements in the mode of, and machinery for, treating fibrous 
materials."—A communication from Frangois Coqueiaére, Joseph Stats, 
Jean Baptisté Ravet, and Julian Bayart, Rue Impériale, Lille, France.— 
Petition recorded 13th July, 1864. 

1756. Robart Saiti and Japkz Bootu, Hyde-road, Manchester, ‘* Certain 

__improvements in the manufacture of paper hangings.” 

1757. Tuomas Boyuz, Gray’s-inn-road, London, ‘‘ An improved air and 
smoke valve.” 

1758. Joskru BeRNays, Woburn-place, Russell-square, London, “ Improve- 
ments in apparatus for raising and propelling water, air, and other fluids 
and gases, and in drivivg gear for the same, which latter is also applicable 
to other purposes.” 

1768, JOHN Gakxatt Toneur, Southampton-buildings, Chancery-lane, 
London, ** Improv ements in the arrangement and construction of water- 
wheels."—A communication from Pierre Francois Millot, and Ma- 
oonag Augustin Naudia Laplatte, Paris.—Petitions recorded 14th July, 

864. : 

1780. ISRAEL SWinDRLLS, Wigan, Lancashire, “‘ Improvements in obtaining 
hydraulic and other cements from residuums or wastes.”— Petition re- 
corded 15th July, 1864. 

1791. WitutaM Wuuitiry, High-street, Notting-hill, Middlesex, “ Im- 
provements in washing machines."—Petition recorded 16th July, 1864. 
1805. JaMEs SyM&, Glasgow, Lanarkshire, N.b., “ Improvemeuts in fire- 

arms, and in apparatus connected therewith.”—P¢lition recorded 19th 

July, 1864. 
1813. WittiAM Epwarp Nswron, Chancery-lane, London, “Tmprovements 
5 ic * 


or liquids, and for manufacturing ice and ice cream.”— Petition recorded 
2ist July, 1864, 

1847. Joun Henry Jouysox, Lincoln’s-inn fields, London, ‘‘ Improve- 
ments in safety-valves."—A communication from Felix Ménard, Paris. 
1848. Joun CARTER RaMsDEN, Bradford, Yorkshire, “ Improvements in 

reeds and healds used in weaving.” 

1849, JuLIivs Jerrreys, Drymona, Upper Norwood, Surrey, ‘‘ Improve- 
ments in climatic apparatus.”—/etitions recorded 25'h July, 1864. 

1861. ALBERT Wyp.eR, Belfield Printing Works, Rochdale, Lancashire, 
“Improvements in machinery and apparatus for drying and stretching 
woollen fabrics.” 

1864. WitttaAM Irvin, Limerick, Ireland, “An improved compound for 
preventing incrustations in boilers,”—Petitions recorded 26th July, 1864. 

1881. James Newsome, Greenock, Renfrewshire, N.B., ‘* Improvements in 
apparatus for breaking horses.”—Petition recorded 28th July, 1864. 

1891. Prosper EvuGexgé FONTENAY, Boulevart Sébastopol, Paris, “ An im- 
proved pocket perfume fountain,.”— Petition recorded 2 th July, 1964. 

1949. ADOLPH HERMANN ALVIN PriuGHAUPT, Manchester, ‘* [mprove- 
ments in producing colour from aniline.”—Petition recorded 4th August, 


1864. 

1973. Prerre ANTOINE JosEPi DvuJsaRDIN, Boulevart St. Martin, Paris, 
“Improvements in electric telegraphs.”—Petition recorded 8th August, 
1864. 

2033. EpMunD ALFRED Pontirex, Shoe-lane, London, ‘‘ Improvements in 
treating stic lac when manufacturing shellac and lac dye.”—A communi- 
cation from Thomas Frederick Henley, Boulevart Malesherbes, Paris.— 
Petition recorded 15th August, 1864. 

2108. JosEpH STROUSE, New York, U.S., ‘‘ Improvements in shirts.”—Peti- 
tion recorded 26th August, 1864. 


| 2203. Henry DUNCAN PRESTON CUNNINGHAM, Bury, Hampshire. ‘* Improve- 


ments in running rigging, and in means of working the same.” —Petition 
recorded 9th September, 1864. 

2398. THoMas BENNETT, Old Uttoxeter-road, Derby, ‘‘ Improvements in 
kilns for burning quarries, tiles, bricks, and other articles.”—Petition 
recorded 29th September. 1864. 

2432. Ricnarp LaMinG, Priory-road, Kilburn, West Hampstead, Middlesex, 
“Improvements in making ammoniacal preparations.” —Petilion recorded 
4th October, 1864. 

2463. Francis WkbB Sueitps, Delahay-street, Westminster, ‘* Improvements 
in telegraphic posts,”—Pettion recorded 6th October, 1864. 

2583. WILLIAM Buxton, Lime Tree Lodge, Rotherhithe, Surrey, ‘‘ Improve- 
ments in the preparation of sheep’s wool for medical purposes.”— Petition 
recorded 19th October, 1864. 

2600. WitLiaM Horatio Harrietp, Royal Exchange-buildings, London, 
“Imp nents in cap , windl , and stoppers for working chain 
cables.” — Petition recorded 20th October, 1864. 

2603. JaMes EGLINTON ANDERSON GwyNNeE, Essex-street Wharves, Strand, 
London, ‘“‘ Improvements in the construction of centrifugal machinery 

applicable to pumps, fans, turbines, and similar apparatus, and 

licati h hi 


in the of suc y."—Petition recorded 21st October, 








PP 


1864. 

2650. Bonnet FREDERIC BRUNEL, Brussels, Belgium, “Improvements in 
treating titanic iron sands, and in apparatus employed therein.’ 

2652. Joun CunnineuaM and RoBeat CunnincuaM, Paisley, Renfrewshire, 
N.B., “ Improvementsin weaving ornamental fabrics.”— Petitions recorded 
26th October, 1864. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
12th November. 1864. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINERR, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


932. T. W. MILLER, Devonport, “* Motive power engines.” — Dated 13th April, 
1864. 

The patentee claims, First, the general construction and arrangement of 
combined steam and atmospheric engines, substantially as described. 
Secondly, the constructing of motive power engines so that the power,is 

btained from the bined pressure of the steam in the generator above 
the atmospheric pressure, and the pressure of the atmosphere, in con- 
junction with a vacuum exerted conjointly upon the surfaces of a piston, 
working simultaneously in the steam and atmospheric compartments of a 
main chamber, whether such engine be double or single acting. Thirdly, 
the combination in motive power engines of a four-sided chamber with a 
rectangular piston made to slide laterally through a movable division 
plate, while traversing from end to end of the chamber, and working steam 
and air-tight in the chamber and movable division plate, as described. 
951. E. Rowine, Norwich, “ Steam engines and boilers.”—Dated 15th April, 

1st4. 

In carrying out this invention the inventor employs a double piston 
valve, the two pistons being mounted on one valve rod, and the steam 
admitted between them so as to act equally upon both. Each piston valve 
works in a evlindrical casing, in which, opposite to each induction port of 
the cylinder, is an annular recess, so that a very slight motion of the piston 
valve uncovers a sufficient area to admit steam to the whole cylinder at 
once. The valve rod is jointed to a Ink having a pin at the other end, 
working in a slot in a lever capable of vibrating on a fixed centre. The 
connecting rod from the eccentric is also provided with a pin working in 
the same slot, so that the motion of the eccentric is communicated through 
the connecting rod, slotted lever, and link to the double piston valve. The 
governor of the engine is placed over the eccentric rod, and the sliding boss 
of the former is connected to the latter by a Jink or links, so that, as the 
balls of the governor expand, the eccentric rod is raised, causing its pin to 
rise in the slot of the lever, and communicate a decreased motion to the 
piston vaive, and vice versa, and by this means a movable expansion motion 
is obtained. He makes the piston hollow, and nearly half the length of 
the steain cylinder, and he places the exhaust port midway in the cylinder, 
so that the piston itself acts as the exhaust valve, opening and closing the 
exhaust port as it ses the centre of the cylinder. He constructs the 
boiler of three longitudinal tubes, placed at a convenient distance apart in 
the same horizontal plane, and connected together by a series of smailer 
transverse tubes. There are also two other longitudinal tubes placed 
between the above for superheating the steam after it leaves the other 
tubes, and before it proceeds to the cylinder. A series of small tubes 
projects downwards from each of the main tubes in a vertical direction 
along the whole length of the latter. These vertical tubes are provided 
with inner tubes, so as to separate the currents of steam and water. The 
sides of the fire-place immediately outside the vertical tubes and the top of 
the same above the transverse tubes throughout the whole length of the 
boiler are enclosed by fire-brick walls and ceiling, or otherwise ; and outside 
the same is an air space, by means of which air is admitted from the smoke 
box end of the boiler, and, absorbing the heat radiated from the fire-brick, 
passes in a heated state to an enclosed ash pit beneath the furnace. 
Arranged longitudinally below the boiler is a feed-water tank kept at a 
constant level by means of a pump, and into this tank above the surface of 
the water the exhaust steam from the cylinder passes, thus heating the feed 
water before its admission to the boiler. The working parts of the engine 
are fixed on the top plate which supports the longitudinal tubes of the 
boiler.—Not proceeded with. 

956. H. B. Bartow, Manchester, “ Slide valves cf steam engines..~A com- 
munication.— Dated 16th April, ls. 

This invention consists in so constructing the slide valves of steam 
engines that, with the ordinary valve motion of a single eccentric or 
tappet, and one valve spindle, the steam may be cut off at various parts of 
the stroke without interfering with the exhaust passages. In performing 








in the manufacture of, and mode of applying, explosive p 
—A communication from Alfred Nobel, Héleneborg, Stockholm, Sweden. 
Petition recorded 20th July, 1864. 

1821. JouN WuitForD, Liverpool, “ Imy in hinery o 





' ) r appa- 
ratus for agitating freezing mixtures, for cooling wine and other Pm 





this i a plate is applied to the slide valve; this plate is 
provided with p ges for the admission of the steam from the valve box 
to the slide valve, and thence to the cylinder. The valve rod is attached to 
the movable plate, and the throw of the eccentric or tappet by which the 
valve is worked must be equal to the traverse of the valve and the 








traverse of the movable plate on the valve. When the engine is at work, 
and the piston has arrived at or near the end of the cylinder, the exhaust 
ports are open, and remain open for the escape of the exhaust steam until 
the position of the movable plate has been changed to shut off the steam. 
By varying the size of the passages in the movable plate, and the relative 
proportion between the traverse of the valve and the traverse of the 
movable plate, the steam can be cut off at any desired portion of the stroke, 
963. M. B. Coopgr, Liverpool, ‘‘ Rotary engine:.”"—Dated 16th April, 1864. 

This invention relates to improvements on that engine for which J. Lane 
and J. Taylor obtained letters patent bearing date 2nd June, 1855 (No. 
1259), and for which for further improvements J. Taylor and the present 
inventor, the said M. B. Cooper, obtained letters patent bearing date the 
2nd January, 1861 (No. 10), and consists, essentially, in so securing and 
fitting the several parts together that the cylinder is made stationary, ana 
the piston to move and give rotary motion, or the piston made stationary 
and the cylinder to move and give rotary motion, instead of making both 
the cylinder and piston rotate as hitherto with engines of this class con- 
structed ding to the ifications above referred to. 


972. J. H. Jounson, Lincoln’s-inn-fields, London, ** Obtaining motive power.” 
—A comnunication.—Dated 18th April, 1864. 

This invention consists in obtaining motive power from the oscillations 
ofa heavy pendulum, which is kept in motion by manual labour,—Not pro- 
ceeded with. 

983. J. BRURE, Brussels, “Improvements in the continvous selfacting 
condenser, being a new boiler feeding apparatus.”— Dated 20th Ap: il, 1864, 

This invention consists in improvements in a self-acting apparatus for 
feeding water to steam boilers, for which letters patent were granted to the 
present inventor, dated 18th August, 1862 (No. 2,317), and entitled ‘a con- 
tinuous self-acting condenser, being a new boiler feeding apparatus.” The 
leading feature of that self-acting feeder consisted in the employment of a 
rocking frame mounted on a rocking shaft, both of which were moved one 
way by the weight of water introduced into a reservoir fixed upon the 
frame, and the other way by a weight; this vibrating movement put in 
action two round valves or cocks, which put the apparatus either in com- 
munication with the boiler or with the well or reservoir containing the 
supply water. He has found that the weight of the vibrating frame 
caused a detrimental wear and tear to the valves or cocks, and to remedy 
this inconvenience he now substitutes for them flat slides, which follow up 
as they wear, and maintain themselves true and tight, the said slides being 
worked to and fro by rods aud levers put in action by the rocking frame.— 
Not proceeded with. 








CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hure 
ness, &c. 

928. J. C. Evans and J. C. THOMPSON, Greenwich, “ Preserving (he bottoiis 

of iron and other ships.’—Dated 13th April, 1864. 

This invention consists in protecting or preserving the bottoms of iron 
and other ships and vessels, by applying thereto a composition that is com- 
posed of finely divided or powdered copper and zinc, mixed together in any 
suitable proportions, and incorporated with drying oils, varnishes, or 
bituminous or other adhesive materials or compounds, capable of resisting 
the action of water. 

938. Y. MEIRAT, Henry-street, Hampstead-road, ** Propelling vessels.” —Dated 
14th April, 1864. 

This invention consists in the application of power generated by the 
water in which the vessel to be propelled is floating, which is admitted 
by a suitable opening or openings at the bow of the vessel, and conducted 
to a turbine or hydraulic apparatus disposed in midships Atter acting on 
the turbine, the water is conducted by a channel or channels to the stern 
of the vessel, where it is allowed to escape; the difference of elevation in 
the ingress and egress apertures gives a fall of water which is utilised in 
and actuates the turbine.—Not proceeded with. 

944. W. Symons, St. Mark’s-crescent, Regent's Park, London,“ Lighting railway 
carriages, &c."—Dated 14th April, 1864. 

According to one part of this invention the inventor proposes to render 
available the motion of the carriage for producing light, and this is 
accomplished by an arrangement of magnets, caused to rotate by the 
motion of the carriage wheels or axles, or by an additional wheel for the 
purpose, thereby producing magneto-electricity, from which an electric 
light can be obtained in any well-known mauner.—Wot proceeded with. 

945. A. R. Le Mire DE NorMANDY, King’s-voad, Clapham Park, * Ships® 
hearths or cooking apparatus.”—Dated lith April, 1864. 

In constructing ships’ hearths or cooking apparatus according to this in- 
vention, cast-iron plates are, by preference, used, though wrought-iron 
plates may be employed in place thereof, such plates being made with 
flanges and inclines, or wedge pieces, in such manner that all the plates 
forming the ovens, fire-place, and exterior case, will support each other in 
place, without any bolts being required. But the patentee prefers using a 
few long bolts or stays, which pass from top to bottom ; and, by screw nuts, 
the whole structure is held more firmly together, and, consequently, by this 
arrangement, the hearth can be quickly put up or taken down, ‘Lhe exte- 
rior case is of rectangular form, the upper plate or plates having openings 
through it or them, to receive the kettles, boiler, or cooking vessels. The 
fire-place is lined with fire-brick, and the bottom below the ash pit is closed, 
leaving a space between the interior of the case and the bottom of the ash 
pit, by which provision is made for the passage of the products of combus- 
tion under the fire-place. 

946, A. H. A. Durast, Coxnserrative Club, and W. A. P. Gorr, Palace 
Garden’s-terrace, Kensington, London, “Construction of wheeled car- 
riages.”"—Dated 15th April, 1564. 

This invention applivs, First, to those carriages which are ordinarily 
called Hansom cabs, and more particularly to such Hansom cabs as are 
constructed according to the specification of letters patent granted to Wm. 
Nottingham, dated 20th October, 1863 (No. 2573). In constructing these 
cabs, which the patentees propose to name the Albert cab, they make the 
framework of the cab of corrugated iron, for the purpose of combining 
strength and lightness; and when a rigid head is used, as described in the 
said specification, they mount the same on an eccentric hinge ;'or they 
place the pivots upon which the head turns over in grooves or slots, so 
that, as the head is turned down, it shall at the same time slide forwards, 
so as to be out of the way of the driver’s knees. Or, instead of making the 
head of the cab in a rigid form, they propose to make the top part of the 
head flexible, and when the latter is thrown back, either to slide in grooves 
at each side, close to the back of the cab, or to wind on toa roller placed in 
a box below the foot-board of the driver’s seat, or elsewhere, the object 
being to allow of more room for the knees and feet of the driver than in cabs 
constructed precisely according to the specification of the a:oresaid letters 
patent. This part of the invention is also applicable to other wheeled 
carriages made with a head to turn over on pivots, as described in the said 
specification. Another part of this invention applies to Hansom cabs gene- 
rally, and to other wheeled carriages and perambulators, and consists in 
constructing the door or doors of cabs or carriages (or a portion thereof), 
and the apron of perambulators, in the form ofa flexible shutter, sliding in 
grooves at the sides, and capable of being pushed down, so as to wind on to 
a roller placed in a box fixed upon or beneath the floor of the carriage, and 
having suitable catches or fastenings to secure the same when drawn up. 
A Third part of the invention is applicable to all kinds of wheeled carriages, 
and consists in dispensing with the ordinary plate springs, and placing a 
flat coiled spring between the axle and the body of the carriage, or between 
the axle and the box of the wheel, s0 as to give the required elasticity and 
ease of movement thereto. 

917. T. S. Scowen, Allen-road, Stoke Newington, *‘ Certain tinprovements in 
the manufacture of ond in various parts of his patent, *The horizontal 
tan expanding canopy for carriayes, boats, and places.’””—Dated ldth 
April, 18¢4. 

In pertorming this invention the stem or standard supporting the canopy 
for small carriages is made in one piece, in lieu of jointed standards, as 
described in the above patent, and otherstems to be made telescopic with set 
screws. The head or centre of action where the ribs hinge in is to be made 
in one piece, with a hole in the centre for the purpose of receiving the end 
of the stem, in lieu of plates attached. A socket is attached to the carriage 
with a hole for the stem of the canopy to pass through, and a set screw is 
used to fasten or hold the stem of the canopy at any height required. 
There is also a socket with set screws having av action similar in effect tu 
the universal joint to admit of the canopy leaning forward or on either side ; 
and there is also a socket and ferrule for the jointed stem, having corre- 
sponding clutches to prevent the stem turning round, each part of the stem 
being made fast, the one part to the socket and the other to the ferrule. 
The patentee makes use of tubular or grooved ribs, the centre line or 
seam of the two halves of the canopy cut slightiy sloping from the centre, 
so as to cause the edges to bow down, with a cord in the edge to keep it 
firm and in shape, in lieu of cutting angular slips out round the edges, and 
seaming them up as described im the aforesaid patent. ‘The cover is made 
in one piece with a slit from the centre to edge to allow of the canopy 
folding. The patentee also forms a canopy in the shape of a leaf, 

954. W. Cuark, Chancery-lane, London, * Construction of ships or vessels.” — 
A communication. - Dated 15th April, 1364. 

This invention relates to the construction of ships and boats of iron and 
wood combined. The vessel is to be built of iron plates with the plates 
rivetted outside the plating, so that the interior is flush and cl:ar; and 
the frames are to be made of angle iron, with flanges inside, or outside and 
inside, so that the same can be convenientiy secured to the plating by 
meanis of the inside flanges, and that by the outside flange the timbers used 
for filling the spaces between the frames are firmly retained. The timbers 
used to fill the spaces between the frames run in the same direction with 
them, and they project outside the frames and are caulked. In each seam 
will be cut a groove about one inch deep and two inches wide, leading down 
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to a channel cut out in the bottom of the timbers, and in the keel as far as 
practicable, and from this channel suitable pipes extend to a cistern pla 

in the bottom of the ship, and connected to a pump. Outside these 
timbers a planking is fastened with position nails, and caulked. The 
ship is coppered in the usual manner employed for wooden ships.— Not pro- 
ceeded with 





Cass 3,—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc, 
936. LF cane Baxenden, near Accrington, “‘ Looms.” —Dated 14th April, 
be. 


The patentee claims, First, the improved corks or combs described, and 
the modes of giving them to-and-fro motion, for the purpose of bringing 
the last prick of weft close up to the reed, for enabling the weft feelers to 
cause the stoppage of the loom after the breakage or absence of weft sooner 
than has been before accomplished. Secondly, the arrangement of placing 
the eye of the shuttle next to or fronting the reed, for the purpose of 
delivering the weft closer to the reed, and thereby enable the weft feelers 
to be in contact with the weft, or detect its breakage or absence sooner than 
with the ordinary shuttle. Thirdly, the employment of intersecting and 
traversing threads, for the purpose of sustaining and carrying the pick of the 
weft close to the reed, and thus enable the weft feelers to come in contact 
with it, or detect Its breakage or absence as soon as when the improved 
forks or combs are employed. Fourthly, the improved arrangements for 
raising the weft feelers when the loom is stopped, and when it has to be set 
on. Fifthly, the improved system of fastening the weft fork to a vibrating 
lever, similar to what is u-ually called the sector or weft fork hammer, for 
the purpose of causing the fork to meet the advancing reed, and thereby 
come in contact with the weft, or detect its breakage or absence sooner 
than when the fork is attached to the ordinary weft fork lever, or its 
equivalent. Sixthly, the improved arrangements for tightening and slacken- 
ing the driving strap of the loom, for enabling more pricks to be made in a 
given time, without interfering with the traversing speed cf the shuttle, as 
all such improvements are de-cribed. 

939. F. Browett, Coventry. ‘‘ Hand frames jor the manufacture of em- 
broidered trimmings.” —Dated 14th April, 1804. 

This invention consists in the construction and employment of a hollow 
frame or hoop of metal, with holes or perforations through the same, 
between the pins or pegs fixed thereon for forming the pattern of the em- 
broidery. The worker 1s thus enabled to pass her needle through and stitch 
the threads together at the points of intersection. The frame, from being 
hollow, light, and perforated, is conveniently managed. 

941. H. Hicorns, Salford, “‘ Apparatus fir cleaning cotton from seeds, and 
Sor carding such material.” — Dated 14th Apri, \864. 

This invention cannot be described without reference to the drawings. 

969. K, Mipetey, Halifax, “ Machinery for combing wool, d:c.”—Dated 16th 
April, 1864. 

The object of this invention is to retrieve or abstract the longest of the 
short wool which, in the process of combing, is left in the teeth of thecomb, 
and called “‘noil.” The means the inventor adopts to effect this object 
consist in the employment of a series of segment combs, jointed together 
and forming a chain comb, which is placed within the ordinary circular 
travelling comb, and arranged so as to travel in close contact therewith, 
from a point in advance of the place where the wool or other fibre is fed or 
laid on thereto, avd until after passing the drawing-off rollers, when the 
said chain comb is caused to diverge therefrom, and to draw out of or from 
the teeth of the ordinary circular comb the longest of the fibres from what 
has heretofore been left in the teeth of the satu circular comb as noil. The 
wool or other fibre, thus separated from or taken out of the noil, is then 
drawn off in a sliver from the chain comb by ordinary drawing-off rollers. 
—Not proceeded with. 

071. W. E. Gener, Wellington-street, Strand, London, “ Power loom for 
weaving.” —A communication. — Dated 18th April, 1864. 

This invention cannot be described without reference Lo the drawings. 

977. G. BurstaLL, Cottingham, Yorkshire, ** Treating cotton seed to separate 
the cotton therefrom, and also to partially decorticate or remove the husk 
of the seed from the kernel.” —Dated 19th April, 1264. 

In treating cotton seed according to this invention, it is preferred, First, 
to pass it through a cylindrical screen, which is constructed in the follow- 
ing manner : —It is about five feet long and one foot four inches in diameter. 
‘This screen is inclined, and the upper end, for about three-fourths its length, 
is composed of strong wire cloth, suitable for allowing the dust to pass 
through, but prevent the grains of the seed passing through. The lower 
end is formed of perforated zinc, the perforations allowing the seeds to pass 
freely through. By this screen the dirt and dust are separated by passing 
through the woven wire, and some of the cotton is also separated together 
with pieces of wood, stone, or other matters, which pass to the end of the 
screen. This screen is caused to revolve at the rate of about twenty revolu- 
tions per minute, while the beaters, which are of strong wire, revolve at 
the rate of 400 or 500 revolutions per minute. Whether the cotton seed is 
first screened or not, it is, according to this invention treated or acted on in 
a mill constructed in the following manner :—A circular stone mounted on 
a horizontal axis is used ; this stone is from three to four feet in diameter, 
and is preferred to be of Derbyshire Peak or other hard stone. This stone 
is cause to revolve at the rate of about three hundred revolutions per 
minute, while the case revolves at the rate of about ten or twelve revolu- 
tions in a different or in the same direction. This case is composed of a 
strong metal frame, covered at the sides and circumference with strong 
woven wire, which covering admits of the passage of the cotton (and dust 
it there be any), while the meshes or spaces retain the cotton seeds. There 
is @ space of about three andahalf inches between the sides and circum- 
ference of the stone and the case. The case is filled to about two-thirds of 
its capacity with cotuon seed, from which it is desired to separate cotton, 
andthe opening into the case is closed. After some minutes, generally 
about twenty, or more, the cotton is, for the most part, removed, and has 
passed through the meshes or spaces between the wires of the case. This 
process is peculiarly suited to Indian and American cotton seed, but may be 
resorted to when treating other cotton. ‘Che seed may then be ground and 
pressed in the ordinary manner, or be first subjected to the action of a shelling 
mill, similar to that heretofore used for shelling oats, but the furrows in the 
stone are made larger, say about two and a quarter inches wide, in a stone 
of about four feet diameter. The seed then falls on to a flat screen com- 
posed of two or three sieves or surfaces of perforated zinc, the perforations 
being of different sizes, the first to admit of the smaller broken pieces to 
fall through, the second to allow the larger pieces to fall through, and then 
the remainder will pass over the end of suchscreen. This screen is vibrated 
at the rate of about two hundred strokes per minute. The husks and 
seeds are subjected to the action of a blast as they descend from the screen. 
982, W. G. Coopsr and J. Fietcner, Burnley, Lancashire, ** Looms for 

weaving.” —Dated 20th April, 186A. 

This invention consists in an improved mode or arrangement for weighing 
the warp or yarn beam of the loom for the purpose of regulating the 
weighing or tension of the yarn. The patentees joint to a bracket fixed to 
one of the end frames of the loom a short lever carrying a comparatively 
light weight, and connect one end of one of the chains or ropes which 
encircle the beam tv this lever near the fulcrum, and the other end of the 
chain or rope to one end of a balance or equilibrium lever, the other end of 
which lever is connected to one end ot the cther chain or rope which 
enciicles the beam, the other end of the chain or rope being held fast toa 
= spring attached to the framework of the loom, or to the framework 
itself. 

Ciass 4.—AGRICULTURE. 
including Agricultural Engines, Windlasses, Implements, Flour 
Miuls, §c. 
024. J. C. Rourpeck, Bromberg, Prussia, ‘* Chaff-cutting machine.”— Dated 
13th Ap: il, 1864. 

This invention has relation to an improved machine for cutting chaff, 
part or parts of whicn way be applied to machines of ordinary construction. 
The improvements relate, First, to the cutting knife, and the mechanical 
attachments thereto; aud, Secondly, to the feeding apparatus. First, the 
chief novelty and peculiarity of the cutting knife is that it is suspended 
between two swinging frames, which admit of the cut being made across 
the whole area of the mouth of the trough that contains the material to be 
cut. Secondly, the feeding apparatus may be applied to other machines, 





the ground, or may be turned in any direction without straining any part 

of the engine, as set forth. 

960. A. PRIEST and W. WootnoveH, jan., Kingston-on-Thames, “‘ Machinery 
for hoeing land.”"—Dated 16th April, 1864. 

This invention has for its object improvements in lever horse-hoes, 
whereby the hoes or cutting blades may be better adapted to penetrate and 
hoe the ground when in a hard state. By the proposed imp: it is 
arranged that an equal amount of leverage or pressure should be brought 
to bear on each lever and hoe, whereby a more uniform depth of hoeing 
may be obtained than heretofore. 

962. W. E. Gener, Wellington-street, Strand, London, ‘* Apparatus for 
sifting or sorting cereals.”"—A communication.—Dated 16th April, 1864. 

This invention cannot be described without reference to the drawings. 

965. A. V. Newron, Chancery-lane, London, ** Manufacturing cerealine.”— 
A communication.— Dated 16th Aprel, 1864. 

The patentee claims obtaining cerealine from the meal of wheat or other 
grain coutaining the same, which grain has been submitted previously to 
grinding to the unbranning process by dissolving out the cerealine, as 
described. 








Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 
923. T. R. Crampton, Westminster, ‘* Manufacture of bricks.” —Dated 13th 
April, 1864. ne - 
According to this i tion, in lding bricks and other similar articles 
from clay and brick earth, the inventor uses comparatively dry clay, such 
as is worked in the machines, and he forces it up into all the angles of the 
mould by projecting or dropping it. into them from a considerable distance, 








and this constitutes the essential feature of the invention.—Not proceeded | 


with. 

937. T. STEVEN, Glasgow, and C. Batry, London, * Apparatus for ventilating, 
Jor protecting from heat, and for heating and cooking.”—Dated 14th 
April, 1864. 

This invention relates to, and consists in certain methods of, producing 
or inducing atmospheric or aeriform currents with the aid of heat, and 
otherwise, for protecting from heat, and for heating ; and the invention 
also consists in apparatus therefor, and for applying heat in cooling. 

948. W. OvENDEN, sen., and W. OVENDEN, jun., Dover, ‘* Mechanical 
arrangements to be applied to doors and casement windows to prevent 
s amming or clapping.” —Dated 15th April, 1864. 

This invention consists in a barrel, composed of brass, iron, or other 
suitable metal, varying in size according to the size of the door to which it 
isto be applied. This barrel the patentees fil with a liquid oil. In the 
inside of this afore-mentioned barrel they have two or more relieving 
passages, in order to permit the above named oils or oi] and lard to flow 
more readily. Within the before-mentioned barrel they have a piston 
made of brass, or other suitable metal, and fitted with a piston rod of steel, 
iron, or other suitable metal, passing through one end of the barrel, which 
is closed by a screw cap fitted with a leather washer to render it close, and 
fitted with a piston rod of steel, iron, or other suitable metal, passing 
through one end of the barrel, which is closed by a screw cap fitted with a 
leather washer to render it close, and fitted with a screwed gland, through 
which the piston rod is caused to work tightly to prevent leakage. The suid 
screwed cap should be rendered easy to take off or put on by being hexagonal 
or octagons1, when it is desired to fill the barrel with oil or oil and lard. 
This above named gland may be covered with an ornamental cover or cap, 
if desired, which will hold and retain any drops of oil or oil and Jard that 
may escape. The end of the piston rod is fitted with a fixing plate, 
whereby the apparatus can be attached to the jamb of the door, or the top 
panel thereof, or in any other position that may be required, by means of 
screws, nails, or other equivalent fastening. This said fixing plate is also 
furnished with a regulating screw, actuated by a nut, and secured by a 
clamping nut, whereby the length of the piston rod may be adjusted to the 
length ot the before-mentioned barrel. 

980. J. Suaw, Mest Smithfield, London, “‘ Improvements in iron eaissons, and 
in apparatus to be used in sinking the same, and in sinking cylinders 
and piers for making foundations undir water.”—Dated 20th April, 
1864. 

The nature of this invention consists in forming iron caissons with 
curved sides and flat ends, with flanges on the top and bottom of all the 
upper caissons, and flanges on the top only of all the bettom caissons. 
Projections are made vertically and at right angles with the ends of the 
caissons to fit into each other, and form a puddle box when put together, 
and the caissons are built end to end and raised in tiers with water and air- 
tight joints boited together to the length and height required. The 
apparatus consists of # d or chamber fixed on the top of the 
caisson, cylinder, or pier to be sunk, and is made to receive air-through 
flexible tubes, by means of an air pump worked by a steam engine toa 
pressure sufficient to force out the water from the bottom of the caisson, 
cylinder, or pier, and thereby euable workmen to sink the same down to a 
solid foundation without the aid of pumps.— Not proceeded with. 

985. J. Heap, jun., Stockton-on-Tees, “ Foundations for heavy structures 
under certain circumstances.” —Dated 20th April, 1364, 

According to this invention a number of wells are dug down to the firm 
stratum and filled up to within six feet or more from the base of the 
proposed structure, with a concrete made of blast furnace slag, lime, and a 
mixture of other similar material. The wells are then from this point 
widened out on all sides in the form of the top of a column carrying a 
groined roof. The soil between the columns is cut 80 as to form the soffits 
or centreings of these groined arches ; concrete, as above, is then put in, 
not only up to the soffits of these arches, but for a depth of four 
feet, more or less, besides, and up to the level of the foundation of the 
structure. When the concrete becomes set, it will have a similar effect to 
being cast in a mould, and will have assumed the form of the excavations, 
that is, the form of a thick slab or platform, the under side of which 
consists of a series of groined arches resting upon massive columns. — Not 
proceeded with. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
929. J. Burcnaun, St. Helen's, Lancashire, and E. Borrows, Sutton, Lan- 
cashire, ** Arming war vessels.”--Dated 13th April, 1864. 

This invention consists in applying to war vessels au instrument of attack 
called aram. This ram is formed to be thrust forward like a punch with 
rapid action, which may be repeated in a succession of blows. The inven- 
tors put the ram in motion by the agency of steam, chemical gases, air, or 
water pressure.—Not proceeded with. 

950. G. W. Renpet, Newcastle-wpon-Tyne, “Checking the recoil of gun 
carriages.” —Dated 15th April, 1864. 

The object of this invention is effected by an improved form of com- 
pressor, applicable to any kind of gun carriage, mounted on a naval or 
garrison slide, or having a directing bar. This compressor operates to 
arrest the recoil of the carriage by friction against the surfaces of the slide, 
or of the directing bar, or of any beam or bar fixed for the purpose. It 
consists of two or more rubbing plates, and connected by a clamp,plate in 
such @ manner that screws, acting through the opposite ends of the clamp 
plate, either squeeze the rubbing plates together, so as to make them grip 
tight upon the opposite surfaces of the intervening bar, or free them. 
oso. J. P. Harriss, Stanley Hall, York, ‘* Projectiles."—Dated 20th April, 

1864. 
The essentiai feature of this invention consists in forming grooves on 


those parts of the surface of the projeciile which come more or jess closely 


| in contact with the barrel. 


and is as foliows:—It consists of two siide rests sliding at the side of the | 


troush or trunnions. These slides are provided at the inner side of their 
vertical part with a slot, in which two heckle stays are free to slide, one 
frow above in.o the trouzh, and the other from below. To these heckle 
stays ure attached a number of heckle bars are fingers. Longitudinal slots 
are cut in the cover, and floor or bottom of the trough to admit of the 
forward and backward movements of the hackles when acting upon the 
material to be cut by the knife. The two sets of heckles are caused to 
approach towaras and recede from each other by a system of levers in con- 
nection with a main lever worked by an eccentric. The forward and back- 
ward motion of the heckles is caused by an eccentric, or by an involute en 
the main shaft. 

924. J.Core, New North-street, Finsbury, London, “ Steam ploughing.”— 

Dated 13th April, 1864. 

The patentee claims, First, the adaptation to the engine of a steam 
ploughing apparatus of an anchor or securing apparatus, as set forth. 
Secondly, placing the rigger or «rum for the traction rope around the lower 
part of the fire box of the engine. Thirdly, the mode set forth of raising and 
lowering one end of the longitudinal boilers for the purpose of keeping the 
water level. Fourthly, the adaptation of the axles of the running wheels 
of portable engines to the y of the engine or boiler in such a manner, 
as set forth, that the axle may be always kept parallel with the surface of 





They begin at or near the lower end of the 
projectile—that is, the end next the charge—but do not run from end to 
end ; they are closed at certain distances from that lower end, within the 
limits of the surface in contact with the barrel. Hence there is no loss 
from windage.— Not proceeded with. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


935. P. A. L. De FontaineMonnau, Paris, ** Improvements in musical instru- 
ments known by the names of organino, angélophone, harmonium."—A 
communication,— Dated 14th April, 1864. 

Instead of placing the case of the instrument on separate supports, as 
usual, the inventor fixes it on two side panels, Which may be terminated by 
brackets, and on a back panel, the jatter being grooved to receive a curtain 
like the organ or piano. By this arrangement, not only the form of the 
instrument is varied, but the case has a firmer footing, with increased 
dimensions, which greatly augments the tone of the instrument. Until 
now the key-board of these kinds of instruments has been open; but the 
inventor applies to them a folding cover, which serves also to hold the 
music, similar to that of an organ or piano. 

943. G. A. Tremescuini, Schio, Venctia, “ Lamps."—Dated 14th April, 
1864 


This invention relates more especially to the description of lamps 
intended for burning petroleum, kerosene, or other analogous more or less 
volatile liquid hydrocarbons ; and the improvements have for their object, 
First, to insure a more perfect combustion of the petroleum, or other oil or 
liquid to be burned in the lamp, than was hitherto the case. Secondly, to 
avoid any danger of explosion of the oil vessel. Thirdly, todo away with 
the trimming of the wick. The following devices are e use of:— 
First, the cone or deflector serving for directing, actuating, and heating 





| 
| 


the current of air required for combustion, instead of being made as was 
hitherto the case sone lamps—of brass, and rather thin—is, in this 
improved lamp, e of a much better heat-conducting material, viz., 
copper, and much stouter than hitherto, by which means a much higher 
degree of heat will be imparted to the air coming in contact with the said 
deflector. Secondly, the wick carrier or tube containing the wick is in- 
serted and kept in position within another tube or sheath, so as to have a 
emall di apart bet both tubes, for allowing an ascending current 
of air to pass through, and thereby keep comparatively cool the parts of 
the wick situated below the flame. The upper extremity of the outer tube 
or sheath forms the burner, and is situa’ within the cone or deflector, 
and has its slit corresponding with that of the said deflector ; the wick tube 
extends downwards in the interior of the oil reservoir, nearly to the bottom 
of this latter, leaving only a small distance for the ends of the wick yarns to 
through. Thirdly, in order to insure a plentiful supply of the petro- 
eum from the oil reservoir or oil vessel to the flame, instead of the addi- 
tional wicks mentioned in the provisional specification, the p uses 
one or more bundles of very slightly twisted cotton yarns or rovings, the 
said yarns being laid and kept side by side in the said wick tube, and which 
bundles he calls the capillary oil conductor or lower part of the wick, while 
the upper part or real, or burning wick, is formed of several windings of 
the said yarn or roving, held together side by side, by means of a strip of 
paper, or other suitable material, glued or otherwise fixed round the 
entire wick. 
973. J. C. A, Henperson, Noble-stret, London, “ Manufacture of ladies’ 
skirts."—Dated 18th April, 1864, 

Instead of forming the metallic bands or strips into simple hoops, the 
inventor gives them an extra turn, so that they form a hoop within a 
hoop, which hoops are nearly concentric when the skirt is contracted. The 
hoops are to be connected together, as heretofore, by — or otherwise, 
and the skirt may be covered, except at the front part. One of the hoo; 
at the front of the skirt is embraced by a guide, which is carried by a rigid 
support pendent from the waist-band, or otherwise secured; and in connec- 
tion with this guide are two other guides, through which tension strings 
are threaded and carried upwards, and attached to some fixed point on the 
dress of the wearer of the skirt. These tension strings are secured to the 
inner hoop of the band that passes through the tixed guide, in such a 
manner that, when drawn to tension, they will contract this inner hoop, and 
proportionately expand the outer hoop. As all the hoops of the series 
forming the skirt are connected together, this movement will be communi- 
cated to all, and thus the skirt may be expanded at the option of the 
wearer.—Not proceeded with. 

079. J. Epis, Shoreditch, London, “ Fastening table tops without the aid of 
thumb screws.”—Dated 19th April, 1864. 

This invention cannot be described without reference to the drawings.— 

Not proceeded with. 








Crass 8,.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

25. F. A. Garry, Accrington, Lancaster, ‘* Treating garacine and other pro- 
ducts of madder.”"—Dated 13th April, 1864. 

This invention consists in treating garacine and any other products of 
madder obtained by subjecting madder, to the action of sulphuric, muriatic, 
or other suitable acid with a boiling solution of sulphate of alumina, alum, 
or any other soluble salt of alumina, in order to dissolve and remove from 
the garacine or other products of madder a certain portion of the colouring 
matter, which the patentee has discovered is detrimental to the brilliancy and 
purity of certain colours, particularly purples dyed with such garacine, or 
other products of madder. 

926. A. Aupiaier, Marseilles, France, “ Bmbalming and mummifying dead 

bodies.” — Dated 18th April, 1864. 

The product which the patentee uses for embalming dead bodies is com- 
posed as follows:—1. Wood dust or powder, 2)b. 20z. ; 2. Nitric acid at 
3°6 per cent. by Beaume’s areometer, 2 1b, 11 oz. ; 3. Marine or bay salt, 
10} oz. ; 4. Essences of two qualities, say, essence of lavender and essence of 
thyme, 5$ drachms. The wood powder, the nitric acid, and the marine salt 
are placed together in a receiver, or very wide or bell-mouthed vase, and 
kept in motion until cooled ; the essence is then added, and it may be used, 
He further uses a liquid composed of, 1. Nitric acid, at 40deg. Beaume, satu- 
rated with marine salt, 24) oz. ; 2. Crystallised sulpnate of zinc, 7 oz., 
placed together in a vial and well mixed by shaking. He does not confine 
himself to the precise weights and proportions above given, as such may be 
varied according to circumstances, Call the quality of the materials. 

949. J, MiLNEs, Gloucester, “‘ Fuel.” —Dated 15th April, 1864, 

This invention consists in taking peat and mixing it with culm, slack, 
smal! coal, coal brask, or refuse of coal, which the invewtor prefers to be in 
equal portions, or other proportions, and the same may, if required, be 
squeezed or pressed into compact masses or blocks, and will be then fit 
for use as fucl, and be much improved in quality.—Not proceeded with. 

952. C. Doveuty, and W. D. Key, Lincoln, * Treating a product obtained in 

refining the oil of cotton seeds.”—Dated 15th April, 1864. 

In refining the oi! of cotton seeds a residue or waste, called mucilage, is 
obtained, and it is to the treatment of this product that the invention 
applies. The mucilage is placed in an open vessel, and heated by free 
steam till it comes to about 212 deg., when a quantity of cream of lime, or 
quick lime, mixed with water is stirredin. The boiling of free steam is con- 
tinued for some hours. The contents of the vessel are thus allowed to cool 
and sulphuric acid is added. The materials are then again boiled by free 
steam for some hours, the scum being removed from time to time. The 
contents of the vessel are then allowed to stand, and they will separate into 
three layers the fatty matters will float on the top, below the fatty 
matters there will be water combined with alkali or other matters in solu- 
tion, and at the bottom the heavier matters will be found, The fatty 
matters may be readily drawn off or removed ne also the water, 
leaving the lime and heavier residue in the vessel. The fatty matter is 
well washed and boiled for some hours in water, acid being used in tho 
event of any free lime or alkali being present. Afver the boiling these 
materials are allowed to stand, the fatty matter rises to the top and is 
separated from the water; it is then fit for use for some purposes. It is, 
however, preferred to subject the fatty matter to distillation, using free 
steam, which is introduced into the still, when the fatty matter is cold till 
the temperature is raised to about 200 deg. ; then the contents of the still 
are further heated by fire heat, free steam being continually supplied. The 
first products come over at about 350 deg., and the whole of the products 
are brought over at about 550 deg. to 560 deg. The products are fit for 
being made into candles and soap. The alkali may be obtained from the 
water by evaporation, and from the residue by washing the lime and 
evaporating the wash waters. Or the water and other residue may be used 
in preparing manure. 

959. W. CLakk, Chancery-lane, London, ‘' Preservation of animal matters.” — 

A communication.— Dated 16th April, 1864. 

In performing this invention the patentee places the fresh meat or other 
substance under treatment in an air-tight case, care being taken not to pack 
it too tightly. He then solders or otherwise fixes a cover thereon, to which 
is attached a pipe, by the aid of which he fills up the spaces between the 
meat with a weak solution of sulphate of soda, and then closes the tube. In 
this manner the meat or other substance will be preserved in a frexh con- 
dition for an indefinite period. A smail amount of gum or dextrine may 
also, in sume cases, form part of the aqueous solution, 

964. J. Riwey, Hapton, near Accrington, “ Sizing substance.”—Dated 16th 

*Apru, 1864. : 

The patentee claims the use of chloride of barium alone, or a mixture of 
the said chloride of barium, with one or more of the following chlorides,— 
chloride of calcium, chioride of sodium, chloride of potassium, or chloride 
of magnesium, and for some purposes the mixture of a metallic chloride 
with the barium in or about the proportions and in or about the degrees of 
temperature for the different purposes, and in the manner described. 


975. J. STEVENS, Wookey Hole, near Wells, “‘ Machinery for drying paper.”— 
Dated 18th April, 1864. : 

For the purpose of drying paper in separate sheets, whether it be hand 
made paper in the state of water leaf or wet from sizing, or machine made 
paper cut up into separate sheets and tub sized, the patentee employs 
machines, each consisting of an open work drum of large diameter ; the 
surface or periphery of this drum is conveniently made of wooden battens 
or Jaths attached to the ends of the drum, and arranged with spaces between 
them ; or it may be made of wire or open net work, The drum is capable 
of being turned round by hand gear or otherwise when laying on and 
taking off the sheets of paper, but it is held stationary during the drying 
operation ; and combined with the drum there is a sheet or web of woven 
fabric or other material which, by turning the drum, is wound up upon it 
The length of the sheet or web is made somewhat more than twice the 
circumference of the drum, and in filling the machine the drum is first 





| turned round once, and its surface is thus covered with the sheet or web ; 





then the sheets of paper which are to be dried are either singly, or severai 
sheets together, laid on the remaining part of the sheet or web, and by 
turning round a second time the sheets of paper are taken on to the drum, 
and they become enclosed between the two turns of the sheet or web of the 
drum ; in this position they are dried. The outer end of the sheet or web 
is attached to a small roller; in charging the drum as above described the 
sheet or web is drawn off this roller to be wound on the drum, and similarly 
in taking the dry paper off the drum the sheet or web is wound up 
on to the roller ; or a web may be drawn round the drum tight, indepen- 
dent of the outer web which encloses the paper, and this outer web only 
attached as before described. Friction straps or apparatus are employed to 
prevent the sheet or web running off too easily. Inside the dram there is 
mounted a fan wheel, which is kept in rotation during the drying operation, 
thereby causing a constant circulation of air through the drum, 
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981. H. Levinstein, New Bridge-street, Blackfiiare, ‘‘ Preparation of purple, 
violet, and blue aniline dyes.” — Dated 20th April, 1864. 

Tn carrying cut this invention, the inventor takes the base prepared by 
known processes from the various substances known in commerce as 
“magenta,” and also by other names, such as roseine, fuchsine, aniline 
red, and other similar bodies, and he mixes the same with nitric ether, or 
any other body which is chemically equivalent to nitric ether. The pro- 
portions which he prefers to use are, aout nine parts of nitric ether to 
thirty-two parts by weight of one of the bases above specified, but it is not 
essential to use these proportions. He heats the aforesaid mixture to atout 
150 deg. centigrade under pressure, and maintains it at this temperature 
tili the tint which he wishes to produce is obtained. —Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Iuprovep ‘Vong ON ’CHANGeE IN BirwincHam aND WOLVERHAMPTON : 
Combined effect of a less-restricted Money Market and the End of 
the Colliers’ Strike—Pic Inox: Good Demand for Melters— 
£20,000 1s tHE Nationa, Ironworkers’ Association — Coa. 
Trave: Stocks being Replenished from a Distance—Harpware 
Traves: Localities and Branches Specified—Foreign TAarivrs anv 
Haxrpwares: Leductions in Duties—Uritish ASSOCIATION AND 
Exuisirions or BirmingaamM Propucts: Two Schemes—Messrs. 
Barker’s Bankrurtcy : Letraordinary Accounts. 

Auike in Wolverhampton on Wednesday, and in Birmingham 
yesterday (Thursday), there was a decidedly improved tone as com- 
pared with last week at the weekly gatherings of ironmasters. Con- 
temporaneously with a less restricted money market, we are now 
reaping the advantage of being able to execute orders within a 
tolerably reasonable period of their receipt. Even the reduction 
last Thursday of one per cent. occasioned orders to be given out 
for finished iron, in some cases, as early as Saturday last, which 
made a consid: rable accession to the specifications previously in the 
hands of the firms who received them, Last week certain first-class 
firms here issued circulars announcing that, now that the colliers’ 
strike is over, they can execute orders with their customary 
promptitude. The announcement has been well received by 
customers generally, and specifications have come in which are 
keeping this week in full employment mills that last week were 
standing. The specifications, however, show that customers are 
ordering only to supply immediate necessities ; and, until Christmas 
has turned, a from hand-to-mouth trade alove is looked for. And so 
soon as the Presidential election in America is over a demand is con- 
fidently expected from that country. The fact that the announce- 
ments sent out to customers, that firms here are no longer incon- 
venienced by the colliers strike. have been so well received, is 
affording not a little encouragement to more members of the trade 
who are prone to look discouragingly upon the aspects of business. 
The fact that orders do not flow perpetually in a new channel 
immediately that an old channel is partially stopped up, is, however, 
only confirmatory of our experience here relative to the Leeds lock- 
out. During the existence of that movement we were doing a good 
trade with some of the customers of the Leeds makers, but so soon 
as the latter were themselves able to execute their customers’ 
orders, specifications ceased, as a rule,to be sent here by the 
customers of those firms. 

A little more is being done this week than last in pigs, and for 
melters there is a really good inquiry. With reference to forge 
pigs, a few sales have been made, but vendors are chiefly men who 
hold them in secured hands, 

The operatives at the finished ironworks seem to be holding 
very firmly to their union, which is becoming a wealthy organisa- 
tion, Ata district meeting held at Great Bridge, on Saturday, the 
general secretary of the Brierley Hill Executive of the National 
lronworkers’ Association announced that the funds of ali the 
districts made a total sum of £20,000. 

Coal continues abundant, and, where large stocks are usually kept 
by extensive consumers favourably circumstanced as to railway 
accommodation, stores are being replenished from a distance. 

The general hardware trades of this district are in a moderately 
healthy condition. In some branches there is not much being done, 
but there is every reason to hope that the depression will prove only 
temporary. The reduction in the rate of discount will be a consider- 
able relief to manufacturers ; it has already had the effect of inspiring 
confidence and giving rise to a better tone in reference to the future of 
tradeconcerns. In Birmingham the metal rollers are working full time, 
avd the brass founders, metallic bedstead makers, and electro-platers 
are busy. There is, however, much depression in the fancy trades. 
In Wolverhampton the tin. plate workers are employed full hours, 
and the japanners have sufficient orders in hand to keep them busy. 
The ironfounders are tolerably well employed, and the best lock 
manufacturers are doing a good trade. The safe makers have some 
large orders on their books, which will take some time to execute ; 
one firm has, during the past month, sent off two very large tire 
and drill proof safes, value each £200, to merchants in London. The 
manufacturers of screws, hinges, bolts, and other miscellaneous 
articles of a like navure, are moderately engaged. In Willenhall the 
lock trade remains quiet. The late mails from Australia have 
brought few orders for rim, and several extensive orders for pad- 
locks have been countermanded from Brazil. In other branches 
not much is being done. There is no animation in the curry comb 
branch. At Wednesbury the tube makers are actively engaged, 
and the orders in hand for coach springs, axles, and general rolling 
stock, are of moderate value. At West Bromwich the ironfounders 
are busy, and the cable, chain, and anchor manufacturers there and 
at Stourbridge are experiencing a large demand. The orders for cast- 
ings of a household nature are of moderate worth, and there is a fair 
supply of orders for wrought iron bedsteads, At Sedgely Netherton, 
and the adjoining hamlets, the pail and chainmakers are working 
full time. At Walsall the electro-platers report slight improve- 
ment in the demand for their commodity. 

It is a decidedly encouraging feature of the general trades of this 
district to see the attention which is paid to our commercial relations 
with foreign countries. The Chambers of Commerce of Birming- 
ham and Wolverhampton are uniting very heartily with the 
Chambers of Sheflield and elsewhere in their endeavours to obtain 
al] the benefits that are procurable from the Franco-Prussian treaty, 
and also to secure an improved treaty with Italy. They have 
forcibly represented to Mr, Layard the grave importance of prevent- 
ing the German manufacturers from perpetuating and making legal 
the present nefarious but extensively adopted practice on their part 
of imitating the trade marks of British merchants and manufacturers 
of repute, and it may well be hoped that their representations will 
secure the end designed. The reductions of the duties on British 
hardwares exported into the Zollverein after July next will consi- 
derably stimulate our trade with that part of the Continent. Those 
reductions are so great that, in some cases where before 50 per cent. 
was levied, 15 per cent. ouly will now be demanded. 

‘The adjourned last examination in the bankruptcy of Barker and 
Barker, metal brokers, came on in the Birmingham Court on the 
2nd inst. Mr. Kennedy appeared for the bankrupts, and Mr. 
Motteram for the assignees, Mr. Motteram said that the assignees 
felt that it was their painful duty to bring the conduct of the bank- 
rupt, Mr, Alfred Barker, before the court. The figures which he 
was about to mention would give the court a comprehensive notion 
of the position in which Mr. Barker stood. The amount due to un- 
secured creditors was £63,039, and there were creditors to be paid 
in full £100, making a total of £63,139, There were available assets ; 
debts, £11,278; and property, £19,800, making a total of £31,079, so 
that the deficiency appeared to be £32,060. Now, he wished to call 
the attention of the court to another matter. There were creditors 
secured to the amount of £202,072, and it was said that these credi- 
held securities to the extent of £231,385. Therefore, there would 
be an apparent surplus of £29,312, in this matter of secured debts. 
Deducting this apparent surplus from the deficiency just mentioned, 
£2,748 vv as the deficiency of Mr. Barker's estate. This was 





taking Mr. Barker's own figures, and now he could shcw how falla- 
cious all that was, In addition to what bad already becn mentioned 





there were other depts contracted for by Mr. Barker—debts that 
might be termed “ debts upon the iron contracts ;” and these debts 
amounted to £43 902, so that this sum of £43,902 must be added to 
the £2,748. The transactions out of which these debts arose were 
speculations which the bankrupt indulged in altogether irrespective 
of his trade, and this was one of the grounds on which the 
assignees opposed. The whole of the apparent surplus of £29,312 
had vanished ; and, instead of it, there was actually a deficiency of 
£15 000 on the iron contracts. So that, having added the £43,902 
to the £2,748, there had also to be added £29,312, because that was 
gone. In addition to the £39,312 there was to be added from 
£15,000 to £20,000—say £15,000, for this was the very lowest sum 
that these persons (the so-called secured creditors) would prove 
against the estate. he whole deficiency was, therefore, £90,963. 
Mr. Motteram then explained at some length the various transac- 
tions that Mr. Barker had had, but said that the bslance-sheet 
prepared by the bankrupt contained sixteen false entries, and there 
were also false entries in several of Mr. Barker’s books, the one 
containing his transact‘ons with Messrs. Sims, Williams, and Co. 
having sixteen entries which were not true. The book not being 
in court it was agreed to adjourn the examination of the bankrupt 
until the 11th inst. On that day the bankrupt was examined at 
considerable length, and he admitted that sixteen of the entries in 
the books relative to his transactions with Messrs. Sims, Williams, 
and Co., and representing £20.000, were false. But in explanation 
he said that they were only false as stating that persons to whom 
he sold copper on commission for the firm named were persons 
living in the midland counties, to which part of the kingdom alone 
his commission extended ; whereas they were living elsewhere. His 
principals did not lose by this course on his part, and he was in no 
way a gainer, excepting by concealing his London transactions 
from those gentlemen. He himself voluntarily supplied to the 
assignees the information he was then giving. His private trade 
books contained real entries of the transactions, and those entries 
were referred to by number in the false entries. The case was 
adjourned until yesterday (Thursday), when Mr. Kennedy was to 
reply on the whole case for the bankrupt, aud his Honour give 
judgment. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: The City of Washington (ss.)—Srate or rave: 
Derbyshire: South Yorkshire — Gainssoro’ Warerwoaks — 
Leevs, Norra YorksHtrE AnD DurHAM RaiLway — Man- 
CHESTER, BHEFFIELD, AND LINCOLNSHIRE RarLway: Another 
Proposed Manchester and Liverpool Line—Tuz Mackay Guxn— 
Nortu-Eastern District: The Cleveland Iron Trade: The 
Tyne Piers Dispute; The Tyne Commission: Hexham and Allendale 
Railway: North-Eastern Railway: Launch of a Steamer — Tue 
Distkess 1x Laxcasuire: Progress of the Public Works— 
Scor.tanp: The Steam Plough in Caithness: Glasgow Association 
of Assistant Engineers ; Proposed Bridge over the Firth of Forth : 
New Railway Station at Greenock : Gartness Ironworks ; Clyde 
Shipbuilding. 

THE screw-steamer City of Washington, having successfully com- 

pleted 126 passages across the Atlantic, between Liverpool and New 

York, left Liverpool for Glasgow on Saturday, to be retitted with 

new boilers, and to receive redecoration and other improvements, 

which are expected to give her increased speed and comfort. The 
new steamship City of Boston may be expected on the New York 
station by the end of the year. 

The coal and iron trades continue in the same active state in the 
Derbyshire district. In South Yorkshire trade generally is re- 
markably good, the demand for both iron and coal being fully equal 
to the ability to supply. The strike at the Oaks Colliery, which has 
now lasted thirty-eight weeks, appears in a fair way of terminating. 

The Leeds, North Yorkshire, and Durham Railway is to be the 
title of a new competing line to the north and to Scarborough, 
against the North-Eastern. The preject, as stated, is about 100 
miles in length, and the cost is laid at £1,500,000. The land- 
owners on the route are now said to be all in favour of the line, and 
Lord Feversham is willing that they should take 25 miles of his 
land. The survey from the London and North-Western Hudders- 
field branch to the West Hartlepool is completed, and the length 
from Helmsley to Pickering is the same, and the remaining few 
miles to Scarborough will be done this week. 

A number of Warrington gentlemen were last week invited to 
meet Mr. C. Sacre, engineer of the Manchester, Sheflield, and 
Lincolnshire Railway Company, and submit to him the desirability 
of deviating a proposed line between Liverpool and Manchester, 
through the town of Warrington, instead of passing about a mile to 
the north. Mr. Hyde, the Company’s surveyor, laid before the 
meeting a plan of the intended route; and Mr. Joseph Davies sub- 
mitted a plan showing the deviation proposed, and it was unani- 
mously considered that the deviation through the town near St. 
Paul's Church, by the Wire Ironworks, over Winwick-street, near 
Messrs. Edelsten and Price’s wire mills, over Cockhedge-tields, and 
along the north-east side of the town, would confer material and 
mutual benetits on the town and the company. The line will com- 
mence by a junction with the Manchester and Altrincham one at 
Old Tratford, pass through Cadishead, Warrington, &c., to Garston, 
from which the company have an independent line to Liverpool. 

During experiments on Crosby sands a range of 7,84 yards has 
been attained with the 12-pounder gun, constructed on Mr. Mackay’s 
principle. This was at an elevation of 25 deg. Further experi- 
ments are being made. 

A variety of mteresting topics invite attention in the important 
north-eastern district. The Cleveland iron trade is considered to be 
more active than it has been for some few months past. The third 
furnace of the South Durbam Company is again in blast, and 
between Eaton and Consett there is not a single furnace out of blast, 
excepting some in an incomplete state. This, in a great degree, is 
to be attributed to the reduction of the rate of discount, and should 
the ease of the money market increase, no doubt we shall see a 
further exteusion of the efforts to extend the make of iron of all 
kinds which have been manifested in so remarkable a degree during 
the past eighteen months, The revival in the demand for pis iron 
has affected the railway company materially, as the providers of the 
means of transit, and they are pressing urgently upon the makers of 
engines and wagons the importance of contracts, which the pressure 
of other work and the strike at Leeds considerably interrupted. 
But for the latter case, the North-Eastern Company would by this 
time have been in possession of some hundreds more wagons than 
they now have and it is to be hoped that, as the difficulties are 
removed, the supply of railway plant of such importance to the 
district will be equal to the demand. There has been no interrup- 
tion of any consequence at any of the ironworks, and they are all 
working steadily. Judgment has been given by the arbitrators in 
the award between Mr. Lawton, the contractor for the Tyne piers 
and the Tyne Improvement Commissioners. The award is signed by 
the three referees, Sir John Rennie, Mr. Bidder, and Mr. Leslie, and 
tinds the balance due to Mr. Lawton from the Commissioners, after 
deducting the amount of their counter claim, to be £34,590 14s. dd. 
This sum is ordered to be paid with interest at 5 per cent. from 17th 
August, 1863, each party to pay their own costs of the expense, and 
the Commissioners to pay the charges of the arbitrators and the costs 
of the award. 

The annual meeting of the Tyne Commission was held yesterday 
week; Mr.Joseph Cowen wasagain elected chairman. Mr, Mease made 
some interesting statements. Hs said there had been expended upon 
the dredging during the past ten months a sum of about £240,0U0; 
and the result had fully justified such an outlay. From a printed 
report issued by the Dredger and River Works Committee, he found 
that in the first ten years from 184) to 1849, the entire quantity of 
dredging done in the river amounted to 365,190 tous; in the next 
ten years from 1850 to 189, the quantity had been 1,698,691 tons ; 
while the last three years afforded a much more gratifying result. 








In the whole twenty-six years he found that the whole quantity of 
dredging amounted to 7.884,829 tons. In the ten months of this 
year 3.700,000 tons had been dredged, so that by Christmas they fully 
calculated they should raise half as much dredge as had been raised 
for twenty-six years previously, and at one-third of the cost, which 
was the greatest satisfaction of all. ‘The deep-water bar, the great 
improvements that had been in the harbour, and in the navigation of 
the river, showed the position that the Tyne Commi-sioners had 
taken in respect to dredging of this satisfactory character. He had 
made particular inquiries and was glad to find that the tidal flood at 
the western boundary of the river had considerably increased during 
the past twelve months. He thought that the progress that had 
been made at the piers and the kind of work that was being done there, 
was most satisfactory. The chairman had officiated during the past 
year at a ceremony of immense importance to the Tyne— 
the laying of the foundation stone of the Dock at the Low 
Lights ; he hoped that that work would be carried on to 
a considerable extent during next year. There is every 
prospect of a line between Hexham and Allendale being 
continued as far as Allenheads,—a measure which would open out a 
tich mineral country, hitherto buried in comparative obscurity. Mr. 
J. T. Berwick is the engineer concerned. The North-Eastern Rail- 
way Company proposes to apply, in the ensuing session, for powers 
te re-open the direct route past Harton Colliery, between Shields and 
Sunderland, and also to make a shore line of railway through Jarrow 
from Pelaw Main to South Shields, or rather to the Tyne Dock 
station. A train will run direct from Shields to Sunderland by the 
direct route ; another will run trom Newcastle to Sunderland, leaving 
the Shields passengers at Pelaw Main, from whence they will be 
conveyed by the new line to their destination. On Friday a provi- 
sional agreement was concluded for the amalgamation ot the West 
Hartlepool Harbour and Railway Company’s undertaking with that 
of the North-Eastern Company, and notices appear of an intended 
application to Parliament in the ensuing session for an Act to carry 
the same into effect. An iron screw steamer was launched from the 
yard of Messrs. Pile, Spence, and Co., West Har‘lepool, on Saturday, 
She is 260ft. long, 30ft broad, and 22ft. deep, and is about 2,500 tons, 
and is classed Ab. at Lloyds. Messrs. Fossick and Hackworth, of 
Stockton, will provide her engines. 

We turn to Scotland. The Earl of Caithness was recently so 
well pleased with what he saw of Howard’s steam plough at 
Fentonbarns, that he has ordered one for his farm at Barrogil. 
Castle. The machine arrived in the county a few weeks ago, and 
having been put in working order, was tried in a field at Barrogill. 
The noble earl, desirous of giving agriculturists an opportunity of 
testing its applicability to Caithness culture, invited to Barroyill a 
large number of gentlemen, who gladly availed themselves of his 
lordship’s courtesy. The field chosen on this occasion was a very 
rough one, having been only twice ploughed previously, and the 
surface of the ground, owing to the long-continued heavy rains, was 
so extremely soft that it at times threatened to clog the wheels of 
the plough, rendering its motion heavier than it would have been 
under more favourable circumstances; but, notwithstanding these 
drawbacks, the machine continued to pursue its way for 
about two hours, performing its work in a satisfactory manner. 
At the last meeting of the Glasgow Association of Assi-tant Engincers 
the secretary intimated the receipt of several valuable volumes from 
Mr. William Fairbairn, C.E., of Manchester. The thanks of the 
Association were voted for the donations. On the motion of Mr. 
Copland, the office of treasurer was joined to that of secretary. Mr. 
C. Costa was then introduced and read a very interesting paper on 
“The Slide Valve,” which was illustrated throughout with numerous 
diagrams. A vote of thanks was accorded to Mr. Costa. The North 
British and Edinburgh and Glasgow Railway Companies have agreed 
to jointly promote a bridge over the Firth of Forth, at or near the site 
proposed in the Glasgow and North British scheme of last year. 
Contracts have been concluded with Messrs. Cowden and Brodie, iron- 
founders, Paisley, for the erection of a handsome station on the site of 
the present erection, atthe Caledonian Railway Station, Greenock. The 
roof is to be iron and glass, the spring of the arches being raised 
several feet above the present roof, which will give a light and airy 
appearance to the structure. ‘Tne platform is to be covered as far as 
the bridge at Bogle-street, the increasing passenger traffic at this 
important termini necessitating the enlarged covered station 
about to be erected. The work is to be finished by 1st May, 1869, 
The total cost is said to be about £7,000. The Gartness 
Ironworks have been purchased by Mr. W. Hawksworth, a 
steel manufacturer of eminence, who has already works at Cause- 
wayend, near Linlithgow, and who will come into possession of 
Gartness at the term. The works will be placed in full activity as 
svon as the necessary repairs can be completed, and such additional 
appliances made to the plant as Mr. Hawksworth will require for 
the carrying on of his manufacture. The make of malleable iron 
will be resumed, but, in addition, steel, in the making of which Mr. 
Hawksworth has attained to great perfection, will be cast to a large 
extent. Steel shot and shell are likewise to be made at Gartness. 
Workmen have been busily engaged in getting the works in order, 
und:r the superintendence of Messrs. Dick, Stevenson, and Dick, Bell- 
street, Airdrie. An iron sailing ship, of 750 tons, for Hamburg ac- 
count, was launched by Messrs. Alexander Stephen and Scns, from 
one of their building sheds at Kelvinhaugh. The vessel is named 
the Copernicus, has been built to Lloyd’s highest class, and is to be 
employed in the Hamburg and New York trade. The Messrs. 
Stephen have a sister ship building for same owner in an advanced 
state. Messrs. Caird and Co. have launched a screw-steamer named 
the Gyptis, of 1,030 tons. She is 246ft. in length at the load line ; 
29it. Yin. beam; and 2I1ft. depth of hold. Her engines are to be 
put on board by the builders, aud will be direct-acting, with Caird’s 
patent expansion gear, and surface condensers. ‘The Gyptis is 
the property of Messrs. Mare Fraissinet Peret Fils, Marseilles, 
and will be employed in trading between Marseilles and 
Constantinople, with goods and passengers. Messrs. A. and 
J. Inglis have launched a screw steamer of 580 tons burthen, for a 
Spanish firm. This vessel is constructed to carry a large cargo upon 
a moderate draught of water, and has also superior accommodation 
tor passengers. She will be fitted (by the builders) with a pair of 
direct-acting engines of 90-horse power. ‘The vessel was named the 
Bayo, by Senora Laucirica, of Madrid. A fine vessel has been 
launched by Messers. A. M’Millan and Son, of Dumbarton, con- 
structed on the new principle of combining iron framing with wooden 
planking. She is nearly 1,500 tons, builders’ measurement, being 
the largest ship of the kind yet built in Scotland, is in every respect 
substantially built, and is to be fitted up with a steam engine to 
assist in moving cargo, &c., and with all the recent improvements. 
She was named the Isabella Kerr. This vessel is intended for the 
East India Trade. She is to be commanded by Captain John Gallo- 
way, and her first voyage will be to Bombay. During the month of 
October there were launched on the Clyde siteen vessels of 12,000 
tons, against twenty vessels of 17,00 tons during the corresponding 
month of the previous year. Amongst the vessels launched three 
were paddle steamers—The Kyles, 500 tons, and 120-horse power, 
for the river trade; the Florence, 1,180 tons, and 250-horse power, 
for the blockade. Of screws—the Newton, 1,2u0 tons fur Mr. A. 
Holt, Liverpool ; the Moray, 780 tons, 120-horse power, fora Glasgow 
firm, for the Mediterranean trade: the Napolie, 660-tons, for a 
Glasgow tirm, for the Clyde and Mediterranean trade ; the Liv erpool, 
650 tons, and 150-horse power, for the Sligo and Liverpool trade ; 
the Bertha, 500 tons, and 90-horse power, for Mr. H. L. Seligmann, 
Glasgow ; General Havelock, 410 tons, and 60-horse power, for a Bom- 
bay tirm, for the Bombay coasting trade. Of sailing vessels (all iron) 
the City of Berlin, 1,000 tons, for Messrs. G. Smith and Sons, Glasgow 
(their 25th City), for the East Indian trade ; the Himalaya, 1,200 tons, 
for a Londen firm, for the East India trade ; the Khundeish, 1,000 tons, 
for the Bombay Iron Shipping Company, for the East India trade ; 
the Mangalore, 1,230 tons, for Messrs. Eyre, Evans, and Co., Liver- 
pool, for the East India trade; the Douglas Castle, 700 tons, for 
Messrs. T. Skiuner and Co., Glasgow, for the E.st India trade, the 
Knight of Snowdoun, 605 tons, for Messrs. Williamson, Milligan, 
and Co., Liverpool, for the East India trade. 
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THE DRIVING WHEELS OF ROAD LOCO- 
MOTIVES. 

One of the most important problems met with in the 
construction of the road locomotive, or traction engine, is 
the formation of a thoroughly good driving wheel. In 
practice, these wheels are exposed io strains and operating 
forces of destruction, arising from the nature of the medium 
on which they travel, unknown in railway practice. So 
long as wheels roll on a smooth, slightly elastic, and 
approximately level track, no very special difficulties are 
likely to be met with in- their construction; and thus it 
follows, that the drivers of an ordinary railway engine can 
be manufactured with ease on a predetermined system, which 
experience has proved to be so universally applicable, that 
any departure from it is unnecessary. The wear and tear to 
which they are exposed is, for the most part, a strictly 
measurable quantity, in which mileage is the principal 
function. On the best lines the state of the track varies 
very little from day to day, or from year to year. ‘That 
which is good now is tolerably certain to be neither better 
nor worse in six months; and, therefore, the causes which 
lead tothe ultimate destruction of railway wheelsare approxi- 
mately constant in their operation and amount. From this 
it will be seen that the distance run determines their wear 
more than anything else; and we may predicate with cer- 
tainty, that the injury due to the traversing of any 1,000 
miles of rail will be exactly equivalent to that due to 
traversing any other thousand; and, that of any two 
similar engines, that which runs the greatest distance 
within a month or a year will have its wheels most worn 
in the precise ratio of the excess of distance traversed. 
With the road locomotive the case is different. The 
condition of the ordinary highways and byeways of this, 
or any other country, is never a constant quantity. Not 
only is the maximum degree of perfection seldom preserved 





injure the roads for the purposes of locomotion. Thus, 
the tractive force required to haul one ton on a smooth, 
hard, and level macadamised road, may be taken at about 
60 lb. A thin coat of gravel will suffice to double, and a 
full sheeting of broken stone to quadruple, the resistance. 
In practice it is not easy to find two roads alike, or even 
two lengths of the same road. The mileage of the trac- 
tion engine, therefore, affords no measure whatever of its 
wear and tear. We must seek in this fact for the causes 
of the great diversity of opinion which exists as to the 
best form, material, and system, to be adopted in the con- 
struction of the wheels of such engines. The fact is 
that each particular road requires toa certain extent an 
exceptional treatment. ‘Thus, wheels wholly of cast iron 
answer very well for the sandy plains of Egypt, while they 
are obviously unsuitable for the rugged, mountainous paths 
to be met with in many important mining districts. 
Nothing but the experience and the talent of the engineer 
ean provide a successful solution for the problems pre- 
sented by each particular case. Nothing more than a few 
general principles can be laid down with propriety; every- 
thing else must be dictated by the existing conditions. 
Regarding the question in this light, we find three points 
presenting themselves for primary consideration. ‘These 
are—the dimensions of the wheels; their material; and 
the actual method of construction. 

In preparing the designs for any road locomotive the 


determination of the diameter of the driving wheels | 
should constitute the first step, as the form and arrange- | 


ment of nearly every other portion of the machine are more or 
less regulated by this factor. In arriving at a decision the 
engineer is really allowed very little latitude, because, if 
we exclude the whole class of light passenger engines just 
now wholly in the hands of the amateur, and confine our 
attention to what we may term the commercial road 
locomotive, a machine which can be made and sold at a 
profit for use in every district where heavy loads are to be 
hauled, we find that one diameter is practically so much 
better than any other that its universal adoption is advisa- 
ble. 
to do with the question. Theoretically, the higher a 
wheel is the better; the resistances due to obstructions 
varying very nearly in the inverse ratio of the diameters. 
The difficulties of construction, however, mount up so 
rapidly with every increase of size that theoretical deduc- 
tions are all but useiess. Attempts have been made from 
time to time to employ very high wheels—we have seen a 
design which included a pair l4ft. in diameter—but they 
have uniformly ended in disappointment. Just now, Sit. 
wheels are often met with, and they are said to give very 
fair results, but we are disposed to believe that these re- 
sults are dear at the price paid for them. The weight, ex- 
pense, and unwieldiness of a wheel increase very rapidly 
with its size. ‘The strength of a spoke, regarded as a 
column, varies in the inverse ratio of the square of its 
length, and the weight of the wheel increases in nearly the 
same proportion. ‘Lhe tractive force of an engine can only 
be determined by an equation in which the diameter of 
the drivers is a factor of great importance, and, there- 
fore, other things being equal, heavier and more complex 





show that the mean of these diameters will give better r- 
sults than any other, either higher or lower. Exception® 
conditions may, of course, be now and then dictated, 
according to which an Sft., or even a 9ft. wheel, may be 
necessary, but these cases are of such rare occurrence that 
they must be regarded as being strictly abnormal. 

The questions connected with width of tyre are not less 
important than those of diameter. It is absolutely impos- 
sible here, however, to lay down any dimension as being 
applicable under all circumstances. By Act of Parliament 
the wheels of any self-propelling steam carriage travelling 
on common roads must not be less than 9in. wide ; and 
for engines intended to ply on turnpike roads this width 
will be found quite sufficient to carry a load of three tons 
on each wheel. In moderate weather, when the surface is 
in fair condition, such a tyre so loaded will not sensibly 
injure a road; indeed it will scarely leave a mark to show 
where it has passed. But traction engines do not always 
work under such favourable circumstances. On the con- 
trary, they have to find their way into our pleasant English 
lanes, over the sands of the desert, or along the bridle paths 
of extensive mining districts. Under these conditions a 
width of 20in. is now and then none too much, but beyond 
this it is unadvisable to go. If a 20in. wheel sinks, then 





it may be at once taken for granted that the situation is 
wholly unsuitable for the development of the powers of any 
self-propelling engine, and the undertaking had better be 
given up at once. ‘The traction engine can never be made 
to compete successfully with horses on tracks which 
render a greater width of the wheel than 2Uin. indis- 
pensable. The results obtained from the use of shoes and 
endless railways have been, up to the present, so com- 
mercially unsatisfactory, that it is not necessary that 
we should allude to these expedients at any length. The 
future of steam on common roads must be determined by 
the capabilities of the plain wheel, and so long as only 


| legitimate demands are madeon its powers, we have no doubt 
for many days together, but the very means adopted to | 
maintain it approximately, temporarily but periodically | 


that the results obtained will prove eminently satisfactory, 
It has been urged that a wide tire is requisite to ensure 
adhesion. ‘The assumption is erroneous. The mere extent 
of surface in contact with the road has very little to do 
with adhesion. The principal consideration must be to 
keep the wheel from sinking, and this contingency pro- 
vided for, adhesion may be safely left to take care of itself. 
It is not easy to slip a heavily loaded driver on good 
sound macadam. ‘The co-efficient of friction is seldom below 
*4 of the insistant load, and frequently rises to °9; 
on grass land the case is different. The bruised 
herbage acts as a lubricant, and the co-efficient of ad- 
hesion may fall to ‘09. Various schemes have been pro- 
posed in order to get over this difficulty. The most popular 
is involved in the application of “creepers,” or “ paddles,” 
to the tires. Unfortunately the earth generally collects in 
masses behind these during the first revolution, and as 
these masses are not subsequently shaken off, the creepers 
are prevented from taking effectual hold of the ground. 
Under Bray’s patent, the creepers are fitted with an ar- 
rangement by which they are withdrawn within the wheel 
rim during one portion of its revolution, and only those are 
projected which are next the ground. We have no doubt 
that the expedient is quite effectual, but it is not, therefore, 
admirable. Wheels so fitted ere heavy, expensive, and 
easily put out of order; and the advantage gained over the 
ordinary creeper is not worth the cost at which it is 
secured. A clause in the Act of Parliament to which we 
| have referred, enacts that the tires of the wheels, of loco- 
| motives shall in all cases be smooth and free from projec- 
tions of any kind whatsoever. The framers of the bill, in 
the plenitude of their wisdom, considered that they thereby 
secured the road from injury, but the truth of the deduc- 
tion is much more than doubtful. Projections increase 
| adhesion, and so long as they are small, and do not slip, 
they cannot operate injuriously. It is quite as much the 
object of the engineer to secure the permanence of roads 





The condition of the road to be worked has very little | 


gearing is required to bring down the speed of the engine | 


when high wheels are employed than would suffice were 
they of smaller dimensions. In point of fact, two conside- 
rations must be ever present in the mind of the engineer 
when settling this question of diameter. One of these is the 
mechanical fitness of the wheel, regarded as part of a com- 


in intimate relation; the other is theoretical perfection, the 
wheel being regarded from an abstract point of view, as a 
simple roller carrying a given load, and required to over- 
come certain obstructions inits path. From these we may 
deduce the rule, that in ordinary practice that diameter 
will be found most suitable which just touches a limit 
beyond which the difficulties and cost of construction would 
counteract any advantage to be derived from a superior 
power of overcoming obstacles. Weare disposed to believe 
that this limit lics somewhere between 6ft. and 7{ft., and 
the results of a somewhat extended experience will go to 


as it can be that of the Legislature—and experience proves 
| that the great danger to be dreaded is slipping. Provided 
| that a wheel only rolls, the surface on which it rests may 
remain practically intact. The moment it slips, abrasion 
commences, and will continue until the slipping ceases. 
Under certain circumstances, therefore, a smooth wheel may 
be productive of incalculably greater mischief than one so 
constructed that slipping is rendered impossible. ‘The mag- 
nitude of the projections need not be considerable. Excel- 
lent results are obtained from hemispherical steel studs or 
buttons rivetted on the tire, six or eight to the square foot, 
and about one inch in diameter. ‘The co-efficient of adhe- 
sion in wheels so fitted, and carrying 2°5 to 3 tons each, 
is seldom less than *9 of the load, an amount great enough 
to satisfy every purpose of locomotion. 

The materials of which wheels are usually constructed 
are cast iron, wrought iron, and wood. Steel has been 
proposed, and occasionally used for spokes and tires, 
but its extended adoption 1s apparently as far off as ever. 
Probably the worst material which it 1s possible to employ 
is the first we have named. Cast iron wheels are of 
necessity, excessively heavy, and unless remarkable care is 
taken in their manufacture, they are untrustworthy to a 
degree. They are very cheap, however, and so long as 
they are not worked on hard roads, they answer their 
purpose tolerably weil. It is obvious that they must be 





| rigid and inelastic, and that as a consequence the ma- 


| chinery is never spared a shock. 


| springs. 
; ew 1 | with in practice, and, when used judiciously, a thoroughly 
plex machine, to the principal members of which it stands | 


Their adoption is only 
justifiable when they are used in combination with excellent 
Many varieties of wrought iron wheels are met 


good wheel can be produced at a moderate price. The system 
of construction is different in every respect from that adopted 
in railway locomotive practice. Instead of a thick, narrow 
rim or felloe, admirably suited for working oa an edge rail, 
it is necessary to secure a broad surface with a minimum of 
material. ‘The tire and felloe, therefore, are generally one ; 
the maximum thickness seldom exceeding an inch. For 
widths under 12in. a single row of spokes will be found 
sufficient; and the following system of construction is 
probably as good as any other yet proposed. ‘The spokes 
are formed of flat iron. in. thick and 4in. wide. ‘The bars 
are cut into lengths, each sufficient to form two spokes 





and a segment equivalent to the distance intervening be- 
tween the spokes at the wheel rim. ‘These bars are then 
bent into shape on a suitable cast iron block, and are 
arranged as radii of a circle, each frame, as we may term 
two spokes and a segment, being bolted to its fellow. The 
inner ends are then placed in a mould, and the boss of the 
future wheel cast from good tough iron. As a rule, no 
difficulty is experienced in making the connection between 
the spokes and this boss perfectly trustworthy, and so far 
the process is precisely similar to that employed in the 
manufacture of one variety of railway wheel. The tyre 
may be of $-in. iron, welded into a ring, shrunk on hot, 
and rivetted through the segmental portions of the spoke 
frames. It is not necessary, however, that any welding 
should take place. As it is far from prudent to suffer the 
tire to take the ground without protection, in the best 
practice, straps are rivetted on to its surface, which can 
easily by replaced without injury to the wheel, when 
worn; and these impart stiffness, and prevent the elon- 
gation of the tire proper, which would otherwise be 
certain to follow on continuous work. As these straps 
cross the junction of the ends of the tire, they may 
be employed as a fish —the wheel being placed in 
a powerful cramping ring in the first instance, and 
the fishing straps rivetted on hot so as to draw the tire 
ends together. Wheels so constructed apparently possess 
more elasticity than those with welded tires ; and, although 
the job does not look very promising, with proper care it 
can be made thoroughly good. When the breadth of the 
tire exceeds twelve inches, two rows of arms are necessary 
in order that the inner and outer edges may receive proper 
support. Considerable difficulties are encountered under 
such circumstances; and we are disposed to regard the 
suspension principle as best calculated to overcome them. 
‘rhe wheel rim or tire may then consist of three or more 
welded rings of T iron, say five inches wide in the head 
and three deep in the pin. These rings being placed 
together, thus, TTT, they are connected by transverse plates 
or straps of wrought iron or steel in moderate lengths. The 
heads will then constitute the tyre or wheel rim; while 
the webs will impart vertical stiffness. ‘The spokes may be 
made of light flat iron, rivetted tothe webs and cast into 
the central boss, and the weight will then always be sus- 
pended from the upper portion of the wheel. Suitable 
diagonal braces must be introduced to resist the torsion 
due to the action of the machinery. 

No matter how a wheel is constructed, it can never be 
regarded as approaching perfection unless it possesses a 
considerable amount of elasticity. If economy were not 
an object to be continually kept in view, the adoption of a 
system of springs within the tives might be alvirable: under 
existing commercial conditions, however, their use is effec- 
tually precluded. Wheels wholly of metal are, unfortu- 
nately, very inelastic, and the objections to their use are so 
serious that many attempts have been made to employ 
wood, either alone or in combination with iron. There is 
so little in common between the materials, however, and 
their structural affinity isso small, thatthe mere introduction 
of wood cushions into an iron wheel has not hitherto given 
very satisfactory results. On the other hand, if proper pre- 
cautions are used to prevent decay, wood will be found of all 
others the best material from which a wheel can be made. 
It is light and resilient, and possesses many characteristics 
which render it eminently suitable for the purpose in view. 
In the construction of wide wheels the rims may be made 
up of three rows of felloes bolted together, a thin ring 
flitch of iron being interposed between each row, while 
similar external rings will take the heads of the pins and 
the nuts. Two sets of arms will be required, and these may 
be fitted to the external felloes. If desirable, the wheel 
may be double dished ; the central boss in all cases must 
be of cast iron; the tire may either be shrunk on 
in a single ring, or bolted on in segments; in either 
case it will be advisable to employ guard straps. 
The failure of wooden wheels is almost invariably a 
consequence of congenital malformation, or of the want of 
thoroughly sound well-seasoned material. ‘The spokes and 
felloes should invariably be constructed of timber not only 
some time felled and sawn up, but perfectly dried by ex- 
posure for a considerable period to a moderate heat, In 
order to prevent wet rot, they should be impregnated with 
hot, but not boiling, linseed oil, by immersing them for an 
hour or two in a tank. All joints should either be painted 
with red lead or marine glue—in the latter case the im- 
pregnation with oil is unnecessary. When these precau- 
tions are taken, and the scantling is carefully proportioned 
to the load, wood will be found to answer every purpose as 
a wheel far more satisfactory than either cast or wrought 
iron, while, taking all the conditions of workmanship 
into consideration, the price will be found to lie within very 
moderate limits. 


ON THE WORKING OF UNDERGROUND 
RAILWAYS. 
By Zeran CoLpurn, C.F. 

THE writer has had frequent occasion, during the past 
three or four years, to explain the practicability and the 
advantages of the pneumatic system of working under- 
ground railways. The mechanical details of this system 
are not yet, however, perfected, and it will be the object of 
the present communication to examine the conditions of 
working long railway tunnels by steam and by atmospheric 
locomotive engines, 

The amount of work done by underground locomotives 
is measured by the resistance and speed of the trains. The 
actual maximum speed on the Metropolitan Railway is 
27 miles an hour, the prescribed maximum, between 
stations, being 25 miles an hour, while the average speed, 
including stops, is but little more than 12 miles an hour. 
but although the speed is moderate, the resistances, in this 
case, are heavy. A considerable portion of the line is on 
gradients of 1 in 100, not to mention the King’s Cross 
junctions, on gradients of 1 in 48 and 1 in 46 respectively ; 
and there are frequent sharp curves, say of 8 chains’ radius. 
The trains consist each of five eight-wheel carriages, each 
42ft. long over the buffers, and weighing 13 tons. The first- 
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thus with trains carrying 300 passengers, whose weight 
may be taken as 18 tons, the whole load to be drawn is 83 
tons. But the resistance of this load cannot be referred to 
that of a train in uniform motion. In a length of 32 miles 
the line has five intermediate stations; the average run, 
from station to station being, therefore, but 50 chains. A 
very large part of the power is expended in getting up 
speed on leaving the stations ; or, more correctly speaking, 
this expenditure is upon the brakes in approaching stations. 
The weight of the engines being 42 tons, the whole moving 
mass in each train is, say, 125 tons, and to put this in 
motion at the rate of 25 miles an hour, or 3o%ft. per second, 
as much mechanical work must be applied as would lift the 
train, bodily, to a height of 36% + 8°01 =*= 2096 ft. in 
the air, and 125 tons x 20°95ft. 5,866,000 foot-pounds. 
If the speed be raised to 25 miles an hour within one 
minute after starting, the average rate of motion during the 
effort is 124 miles an hour, or 1,100ft per minu‘e, and the 
average resistance for this time, from inertia alone, is, there- 
fore, 5,333 lb., and the work expended 178-horse power, 
only a small portion of which is returned, after steam is 
shut off in approaching stations, the greater part being 
absorbed in brake friction. his loss occurs six times on 
each single journey. 

The traffic upon different underground lines, and their 
gradients and curves, will vary as much, it is reasonable to 
suppose, as upon ordinary railways, and the particulars just 
cited from the working of the Metropolitan line represent 
but a single example for illustration. This illustration has 
been brought forward, however, to show at once that no 
system of compressed air locomotives, as has been some- 
times proposed, could be reasonably depended upon to work 
the traffic of the Metropolitan Saleen. For if the average 
total resistance of each train in both directions be taken at 
even so little as 3,600 lb., and if the compressed air of a 
pressure of 300Lb. per square inch were employed, * 440 cubic 
feet would be requi_ « per mile, if worked without expan- 
sion, and at least on half as much upon any probable rate 
of expansion. For «ven a single journey, therefore, of 33 
miles, at least 825 cubic feet of air,thus compressed would be 
required, a quantity «qual to the capacity of a vessel 4ft. in 
diameter, and 66ft. ong. Whether the air were com- 
pressed into a single large cylindrical reservoir, or into a 
series of tubes, the same weight of containing vessels would 
be required for a given quantity. A vessel of given length, 
and Ift, in diameter, would require but one-fourth the thick- 
ness of plate, and would therefore require but one-sixteenth 
as much metal in its construction as a vessel 4ft. in diameter, 
and subjected to the same internal pressure per square 
inch; but so, too, the capacity of the former would be but 
one-sixteenth that of the latter. A 4ft. cylindrical reser- 
voir may, therefore, be counted upon as the largest admissi- 
ble with air of 300 1b. pressure, and even then it should be 
made of at least half-inch steel plate, if, indeed, steel could 
be safely subjected to the temperature generated by the 
rapid compression of air to suchan extent. Now a 4ft. eylin- 
der of tin. plate, and 66ft. long, which would be the smallest 
that could contain sutticient compressed air tor even asingle 
journey, would weigh cight tons at the least, and unless it 
were changed at cach journey for another reservoir, it would 
occupy a long time in charging, except with compressing 
engines of cnormous power at each terminus, working for 
but a few minutes. However the reservoirs might be sub- 
divided into shorter lengths, or into tubes—the framing 
and running gear necessary to carry them would be very 
heavy. Nor does the estimate already made for their 
capacity allow for the considerable quantity of air that 
would necessarily be left in them in order to keep the 
engine going to the end of its journey. Upon no practica- 
ble plan of working could the power derived from com- 
sressed air nearly approach that expended in compressing 
it; nor, in expanding in an engine, could it appropriate 
aeat with sufficient rapidity to enable it to follow Boyle’s 
law ofexpansion. The heat liberated in compression would 
be very great, and the temperature could only be kept 
within a safe limit by the employment of a considerable 


body of water. The compressed air would leak rapidly | 


through the material of the reservoir, however it might 
be protected with dried linseed oil, or other comparatively 
impermeable substances. 
the pores of metal in a manner quite unlike anything 
known of steam. Worked in an engine, compressed air 
would cause a considerable back pressure against the 
pistons, inasmuch as its velocity of escape is much less than 
that of steam of the same pressure; the former having 
more than twice the specific gravity of the latter, whence 
the height of the column generating the etHuent velocity of 
air is correspondingly less than that for steam. For all these 
and other reasons the writer regards compressed air, worked 
in the manner of steam, as altogether inapplicable to the 
profitable or even practicable working of railways, whether 
underground or in the open. ; 

With steam, the plan of the underground locomotive 
admits of considerable latitude of design, and the present 
mode of working the Metropolitan Railway is such as to 
demonstrate the necessity for further radical improve- 
ments. Unlike railways in the open air, the underground 
line must be kept as nearly as possible free, not only from 
smoke, but from steam, and especially from sulphurous 
acid, the latter being generated by most varicties of coke 
and coal. Accordiag to a report in the Setentifie American 
the London correspondent ot the New York Herald writes 
home that the passengers upon the Metropolitan line are 
suffocated, and the guards and porters prostrated (!) by the 
gases in the tunnel. Yet, absurdly wide as this is from the 
present truth, something of the sort did once occur, and, 
but for many and special precautions, would, no doubt, be 
repeated. 

‘To prevent both smoke and the production of sulphurous 
acid, the engines of the Metropolitan Railway burn only 
the best Brancpeth (Durham) coke, which is ‘kept in the 
kiln for the long period of 120 hours, the more completely 
to expel what little sulphur the coal may have originally 

te The same weight of containing vessels would be required at any 
higher pressure ol air, and the other objections would apply in still 
greater force. 














Compressed air penetrates into | 





class carriages seat 56, and the third-class 80 passengers, and | contained. ‘This, at least, is the avowed object in view, in 


adopting so slow a rate of burning at an increased cost of 
2s. 6d. per ton, notwithstanding that, according to Mr. 
Dugald Campbell’s experiments, but a very small propor- 
tion of the original quantity of sulphur in coal is driven off 
in coking; while, owing to the concentration of the 
remaining sulphur into coke of one-third less total weight, 
the proportion of sulphur is absolutely greater in a ton of 
coke than in an equal weight of the coal from which it was 
made. The excellence of Messrs. Straker and Love’s 
Branepeth coke is well known to ironfounders, and its 
almost entire freedom from sulphur is the consideration 
upon which the Metropolitan Railway Company pay for it 
the high price of 26s. per ton. As their engines burn, on 
the average, 28 lb. per mile, this brings the item of fuel to 
nearly 4d. per train mile, whereas the other metropolitan 
railway companies, burning coal, do the same work for 
2!d. at most. The same total quantity of steam, of the 
same pressure, raised in land boilers of good construction, 
and fired with “slack” coal, costing 11s. in London, 
would not cost more than is represented by 13d. per train 
mile for fuel. ‘The present train mileage of the Metro- 
politan Railway is about 450,000 miles per annum, and 
hence a saving of 2d. per mile, in fuel, would amount to 
£3,750 yearly. So long, however, as the fuel is burnt in 
the tunnel, a quality of which the cost is equivalent to 4d. 
a mile, must be employed. 

There are two reasons why the steam from the engines 
must not be permitted to escape into the tunnel. The 
first is, that it is hardly less objectionable to passengers 
than smoke itself, and the second is, that its condensation 
upon the rails makes them “ greasy,” thereby diminishing 
the available adhesion of the engines to perhaps one-tenth, 
or less, of their adhesion weight, instead of one-sixth or 
more, as might otherwise be obtained. In order to keep 
the steam out of the tunnel, it must be kept out of the 
engine chimneys, and thus no advantage can be taken of it 
for the purpose of draught. Without a forced draught 
the rate of combustion must be very slow, and thus the 
fire must be urged, if at all, chiefly at the ends of the 
journeys. So far as the traffic is concerned, there is, of 
course, an advantage in having no active fire in the tunnel, 
as there are then no products of combustion to mix with 
the air, which, already, is neither too pure nor too abun- 
dant for the respiration of passengers. Leaving the steam 
and sulphur out of consideration, it is indeed a question 
whether the carbonic acid and other products of combustion 
could be properly shot freely into a tunnel of great length, 
and in almost constant working by passenger trains. 
However this may be, the suppression of the gases is, at 
any rate, involved in that of the exhaust steam. 

In the engines of the Metropolitan Railway the exhaust 
steam is directed, at will, either up the chimney, or into a 
tank of condensing water. It is almost invariably con- 
densed while working in the tunnel, the chimney blast 
being employed only in the open. The quantity of water, 
taken from the water company’s mains, at each doubie 
journey, is 1,000 gallons, the water company’s charge for 
this being 6d., or nearly 1d. per train mile. The weight 
of 1,000 gallons of water is 4 tons 9 ewt., and the least cost 
of the carriage of this upon a locomotive engine must be 
Id. more, so that the Metropolitan Railway pay, in one 
way and another, say 2d. a mile (or more than many 
railway companies pay for their fuel) for the purpose of 
keeping the tunnel clear of steam. 

Although the Great Western Company run their trains, 
upon the 7ft. gauge, through the tunnel, the locomotive 
stock belonging to the Metropolitan Railway comprises 
eighteen tank engines, of uniform pattern, and for the 
4ft. Stin. gauge. These engines, made by Messrs. Beyer, 
Peacock, and Co., to Mr. Fowler’s specitications, are pro- 
bably the most powerful, in respect of steam traction and 
adhesion, of any passenger engines yet constructed. 
Their weight, in working trim, is 42 tons, of which 
30 tons rest on two pairs of coupled wheels 5ft. 9in. in 
diameter, while the remaining 12 tons rest upon a four- 
wheel Bissell truck. The cylinders are 17in. in diameter, 
and the stroke of piston is 24in. For each pound of mean 
effective pressure upon the pistons almost exactly 100 Ib. of 
steam tractive {force is exerted at the peripheries of the 
wheels, so that a mean pressure of 70 lb. gives, say, 
7,000 lb. of traction. The adhesion weight of 30 tons, or 
67,200 lb., when the engine is standing, is necessarily in- 
creased, probably to 70,000 lb., when, by the force of 
steam on the pistons, an upward thrust is thrown on the 
motion bars, in working,* so that, even with one-tenth of 
the adhesion weight, an adhesion of 7,000 Ib. would be 
always available. ‘The driving wheels have Krupp’s steel 
tyres, working upon rails of which the heads are converted 
into steel upon Dodds’ process, but the adhesion between 
steel and steel is not believed to be sensibly inferior to that 
between iron andiron. Steel tyres are the more necessary 
because, as the engines are never turned, but are “ backed ” 
through the tunnel, in one direction, the flanges of wrought 
iron tyres would be rapidly cut away, especially on the 
curves ; and, as it is, the principal weer of the tyres is on 
the flanges. Indeed these are always cut away more 
rapidly in running backwards than forwards. The engines 
are fitted each with two sand-boxes, worked from the foot- 
plate, so as to deliver sand, if necessary, in front of the 
wheels when running in either direction. ‘These, however, 
are seldom used. 

The great tractive and adhesive force of the Metropolitan 
engines is necessary in order to get away rapidly from the 
stations, although a further reason for the large cylinders, 
long stroke, and comparatively small driving wheels, is 
found in the fact that, because the fire cannot be urged in 
the tunnel, the steam pressure falls, often, from 120 ib. or 
130 1b. on starting from Bishop’s-road to 60 1b. or so on 
returning. Although this fall of boiler pressure may be 


* The late Major Whistler, engineer-in-chief of the St. Petersburg 
and Moscow Railway, appears to have been the first to point out this 
fact. When engineer to the Western Railroad Company, U.S., he 
weighed his engines with the tender firmly chained to the rails, 
and with full steam on the pistons. One engine, having four 
coupled wheels and a truck, weighed, on the coupled wheels, 
19,220 lb. with steam off, and 21,070 lb. with steam turned on a 
moment afterwards. The writer has verified this re-distribution of 


weight in other engines. 





partly compensated for by adjusting the link motion, so as 
to give nearly the same total force, at each stroke of the 
pistons, with say 80 1b. or 90 1b., as with 120]b. in the 
boiler, yet it is evident that, when only 60 |b. or 65 1b. 
pressure remains, large cylinders are indispensable to a 
proper command of a heavy train, especially in getting 
away from a station. 

Upon any plan of working underground railways, where 
(as would almost always be the case) steam, and especially 
smoke and sulphur, would be objectionable, and where, 
also, the traffic and gradients are heavy and the stops fre- 
quent, the experience with the Metropolitan Railway, 
worked under these circumstances, must exercise an author- 
itative influence. It by no means follows, however, that 
the system of locomotive power adopted upon this line 
should be perpetuated. Saying nothing of an outlay of 
£50,000 for the locomotive stock of a line less than four 
miles long, there is a conspicuous margin for saving in the 
4d. per mile for fuel, 2d. for water, 14d. for drivers’ and 
firemen’s wages, and, probably, when everything is in full 
work, 3d. per mile for engine repairs. If the details of 
working could have been fully foreseen—as there is evi- 
dence they were not foreseen—the conclusion is irresistible 
that a strenuous attempt would have been made to adapt 
a different system of working to the peculiar circumstances 
of the line. Certain attempts were made, but they were 
by no means exhaustive. ‘The first experimental engine, 
adapted to the 7ft. gauge, was fitted with a large tender for 
condensing water, and with large air pumps worked from 
the cross head. it is quite true that, if a tolerable vacuum 
could be obtained, a lessened weight of steam would be 
required. If, even, a vacuum of 6 lb. or 8 lb. could 
be obtained in the present Metropolitan engines, 600 lb. 
or 800 1b. would thus be added to their tractive force 
when a given weight of steam was worked through the 
cylinders. But, apart from the additional complication in- 
volved in the condensing apparatus, there is to be consid- 
ered the quantity of water to be carried for condensing. 
The Metropolitan engines can now condense the greater 
portion, although not the whole, of their steam on each 
double journey, down to atmospheric pressure, in 1,000 
gallons, or nearly 45 tons of water. The writer recently 
enjoyed the opportunity, through the courtesy of Mr. 
Robert H. Burnett, locomotive superintendent of the line, of 
taking indicator diagrams from one of the engines, in 
regular work. These diagrams showed that no per- 
ceptible back pressure existed in the cylinder, above the 
atmospheric line, beyond that, of course, necessarily due to 
“ compression,” and which does not represent a waste of 
steam, the compressed steam being bottled up at the end of 
each stroke, to act during the succeeding stroke. In 
respect, then, of their freedom from back pressure, the 
present engines have an advantage over those on other 
lines, where the back pressure is from 3 1b. to 5 lb. per 
square inch, representing 300 lb. to 500 lb. of tractive force 
in the Metropolitan engines. ‘lhe rapid condensation, to 
which this exemption from back pressure is due, is effected 
by discharging the exhaust steam downwards into, but 
nearly at the surface of, the water in the tank, the motion 
of the engine, and the agitation caused by the very act of 
condensing, serving to bring up colder water, practically as 
fast as it is wanted. 

But in the original experimental engine, with an evapo- 
ration of, say, 30 cubic feet of water im a double journey, 
it would be necessary, in order to obtain a vacuum of even 
10 1b. in the cylinder, corresponding to steam of a tem- 
perature of say 160 deg., to provide at least 350 cubic feet, 
or 10 tons, of condensing water, when, as in summer, its 
original temperature could not exceed 60 deg. To lower 
the pressure of steam even 5 1b. below atmospheric pressure, 
as much heat must be abstracted as would diminish the 
pressure of steam from 200 1b. to 150 lb., or from 100 lb. to 
71lb. Now to take 10 tons, or 2,240 gallons, of water, 
instead of 44 tons as at present, woula not only increase 
the charge for water to nearly 134d. the double journey, or 
nearly 2d. per mile, but the very carriage of the water 
would involve a considerable additional cost, inasmuch as it 
couid not be carried on the engine, but would require a sepa- 
rate tender weighing of itself, say 12 tons. ‘The additional 
power obtained from a given weight of steam would hardly 
compensate for this increased expenditure, although the 
engine alone might possibly be made somewhat lignter in 
consequence of the extra work obtained from a given weight 
of steam. 

Another, and a favourite, proposition with some 
engineers for condensing the steam from locomotives is by 
surface condensers, cooled by atmospheric exposure only. 
This principle of condensation was proposed by Watt and 
reduced to practice by Mr. Craddock, and it has excited 
some degree of interest. It dispenses with both the cost 
and weight of condensing water, and, with a sufficient 
extent of cooling surface, upon which fresh air is constantly 
made to circulate, a very good vacuum may be obtained. 
Mr. Craddock’s engine, when worked at Messrs. Fox, 
Henderson, and Co.’s, at Birmingham, exerted about 
22 indicated horse-power, and it had no less than 40 square 
feet of atmospheric condensing surface per indicated horse- 
power, and this was found necessary in order to obtain a 
vacuum of 224in. But the efficiency of condensing surface 
is not rateable in terms of indicated horse-power, but 
according to the weight of steam condensed upon a given 
unit of area in a given time; say pouncs of steam per 
square foot per hour. Mr. Craddock’s engine worked its 
steam very expansively, and it was supposed that he did not 
employ more than 18 1b. or 20 lb. of water, as steam, per 
hourly horse-power. At this rate only half a pound of 
steam was condensed per hour per square foot of surface. 
Peclet gives 0°28 lb. of steam per hour as the condensing 
power of one square foot of copper plate in air of 
09 deg., but it is evident that, as the whole beat of 
the steam is to be carried off by atmospheric convec- 
tion, the condensing efficiency is in some proportion 
to the rapidity with which the air is circulated upon the 
plate. if the condensing apparatus be moved rapidly, 
as in Craddock’s condenser, it is possible that even one 
pound of steam might be condensed per hour per square 
foot of surface. Now, in the Metropolitan Railway engines, 
the expenditure of water as steam, when in full work, is at 
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the rate of 125 oubis feet or more per hour, although this 
expenditure is maintained for but a few minutes together. 
Yet the condenser must be as large to maintain a vacuum 
for a few minutes as for twenty ‘four hours, and thus at 
least 8,000 square feet of condensing surface would be 
Now, even if this were arranged i in copper pipes 


1. 
requires 
nd in., or No. 22 thickness, weighing 1 lb. 74 oz. 


of only 


per square foot, we have 11,600 1b., or more than 5 tons of 


condensing tubes, in addition to the weight of connections, 
and cf the machinery for putting the whole in r¢ volution, 


as also the weight of air pumps and working gear. 
It is not denied, however, that the system is probably 
feasible, but it can be embodied, if it were thought to be 


worth while, in locomotives of very different construction 
7 
se now used. 


(To be continu d.) 
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SPINNING MACHINES. 
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By J. C. Dyer, Esq.* 
™ hes ose not conversant with spinning machinery, it _may 
be ell to point out the general features of the mule jenny,” as it 
from the hands of Samuel Crompton, who first turned the 
“ cot tage j ” of James Hargreaves into a beautiful power- 
driven mé Two distinct principles are embraced in the 





inventions of 
his draw 
spindle, Ww 


fargreaves and Arkwright. The latter, along with 

rollers, adopted the stationary throstle or throated 
ts arms or flyers to conduct the thread to the bobbins, 
y are wound and distributed directly as they proceed 





th 


jiuto which the 








fré ti ‘rs, while Hargreaves employed the naked pointed 
spindles, zed on a traversing frame or carriage, whereby the 
threads ¢ wre drawn out and twisted in horizontal lines (about 59in. ) 


and then they are taken up and wound into the spindles, while the 
carriage returns for another stretch, the threads are guided to, and 
distributed along the spindles by faller wires, to form the cops. 

The invention of Crompton consisted in the combination of ma- 
chinery for uniting the drawing rollers of Arkwright with the 
travelling spindles of Hargreaves, anc thereby producing the beau- 
tiful “ mule jenny.” The Cc rompton mule may be described thus :— 
A range of drawing rollers are mounted on a beam and receive the 
rovings or slivers of cotton from bobbins, and deliver them to the 
spindles, which are disposed along the frame or carriage. A con~ 














tinuol im pulley being fixed on the carriage with bands for 
drivin indle s, in giving the proper twist to the threads as the 
carriage om the rollers, In this pr roe ss the carriage 
moves ¢ faster than the rovings are delivered from the 
roll by ching the threads while they are being twisted 
by the spindles. "This gives to the mule twist the peculiar property 
that « iishes it from the throstle or water twist. 

W carriage has run out to its full distance, then commence 
the tra movements for taking up and winding the thread upon 
the , thus: a few backward turns are given to the spindles, 
whereby the coils of thread along the upper and naked part of the 





are unwound, and the faller wires move to take up the 
r extra length of the threads, and one of them presses the 
1 so as to guide them along the lower part of the 
due order to form the cop; “the carria, ge then returns 
udles are driven with variable speeds so as to maintain 
nof the threads, while they are taken up and wound 


spind| 
SiackK, ¢ 
threads V 
spindles, in 
and the 
equal tensi 

















upon the atinual ly changing diameters in building the cops, viz., 
the rotation of the spi indles must make their surfac ane pond 
with t ths of thread to be wound into the spindles, with their 
uneq ui al « diameters and varying speeds of the carriage. To effect 


these 
the « 
His skill 





movements the ‘driving wheels and pulleys were under 
of the great wheel, guided by the hands of the spinners. 
s to regulate the backing off, winding on, and carriage 
return so as to ensure a hard, well formed, and portable 
cop. It was not in spinning, but in putting up and winding on the 
threads that made a good spinner. 

The mule jenny so improved had become a very perfect machine, 
relates to the spinning movements, consisting of the 












tious, 





far as 


80 


drawing rollers, the outrun of the carriage and di iving the spindles , 
wi r alternately stopping and starting the apparatus so 
en} —all being determined by positive action from the driving 
power. It should be observed that the successive improvements 
aud rior building of the machine by the skill of the makers, 


less difficult to apply the successive schemes devised 





le the hand wheel by self-acting inventions. It is a 
) an en » mistake, to sup pose th: at some one person at 
iod had invented the li-acting mule as a complete 


rder to trace 
hands, led 


whi We must discard this mist my ‘ 
the progress of inventive genius, which, through many 
m of the invention. 


































































obtained in several ways by different inventions or schemes. Next 
comes the return of the spindle carriage, or putting-up motion, to 
complete the self-acting parts of the mule. This process is also 
simple, requiring only varying speeds of the carriage in starting, 
returning, and stopping. 

From the above it is evident that whatever of really difficult 
attainment inventive genius has had to encounter to render the 
mule a self-acting machine, has been almost wholly confined to the 


plans for winding the threads unto the changing forms of the cop, , 


| so as to make them portable, of a proper shape for winding off, 


to contain the greatest length of thread for their size. 

The earliest efforts that appear to have attracted much attention, 
to render the mule self-acting, were made by Mr. Niel 
of Glasgow, about the year 1815. His winding-on plan con- 
sisted of applying a variable counterweight to the wheel and 
pulleys that turn the spindles, su as to check or increase their spee ls, 
by the greater or less tension of the threads when they are being 
wound upon the cops. This plan had the defect of acting only to 


Snodgrass, 


| correct the unequal tension of the threads, and not to prevent it. | 


| period, 


| movements, described in Mr. Eaton’s pater 


need not dwell on these leading and ingenious inventions of 
Snodgrass, as they were not deemed sufficiently complete to it 
the spinners to adopt his mule to any extent, though some tri 
were made with them and improvements devised s wut the same 
by other parties both in Scotland and in this country. But 
aking the 


Mr. 








J also pass these by, because no one had succeeded in m 
mule a safe working machine, independent of the spinner r, 
any of the schemes proposed for that end been founded upon th 
principle of absolute control of the movements, guided by the } 
of the spinner, until the great invention of William Eaton, of W 
Mill, in the county of Derby, was brought out in 1818. 

It is but a simple act of justice to the memory of Mr. Eaton, to 
place before the public the fact that he was the first and true 
inventor of the self-acting mule, as is plainly shown by the speci 
fication of his patent, dated in December, 1818. 

By practical demonstrations of the variable motions required f 
the processes of backing-off and winding-on, Mr. Eaton has given 
with great exactness the mechanical means ‘of securing the move- 
ments to build the cx ops, without the aid of the band spinner, 

It is not my intention to enter into the details of the several 
for the processes of 
backing-off, guiding the faller wires, and putting up the spindle 
carriage, each of which are clearly set forth in the specification. 
But a more special notice is due to that part of his invention which 
determines the complex movements for winding the threads into 
the spindles. In his specification, office copy, pages 12, 26, and 27, 
the winding-on is thus given:—-‘‘ The cop fusee is turned by the 
motion of t l, and elevates and depress¢ s the faller 
wires, to dis threads properly on the cops; at the same 
































time the fusee traverses the straps on the cones, so as to vary thi 
speed of the spindles, ding to the size of the parts of co; 
where the thread is conducted by the faller wire. At ever 
successive stretch the fusees will be moved a little on their axes, to 
bring such parts in action as will produce the | variab] 
motion, to wind up correctly at every different »; also 


backing- 
erved 





the worm is turned round a small quantity to diminish the 


off motion as the cop grows higher; the proportic to be 














in constructing the mule, in order that the fusee may produce t 
desired effect.” ‘These are minut ‘ly set forth and described in the 
drawings and specification, by consulting which it will be seen 
that all of the movements to render the mule independent of tie 
guiding hand of the spinner determined and made positiv 
by the genius and talents of William Eaton. 

Mr. Lat m was not a skilled machinist; but he was a good 
mathematician, and well versed in the principles of mechanical 
science. With great modesty and diflidence his own practical 
knowledge, Mr. Eaton sought the aid of machine makers for such 
improvements in the construction of the new apparatus as might 





render his mule simple and safe in working. In the year 1819 (at 
the request of a mutual friend) I went to see Mr. Eaton's patent 
mules, several of which were then in operation at Wiln Mill... They 


were employed on low numbers, and worked so well as to lead me 
to form a high opinion of his invention and to consider it likely to 
succeed, as applied to the general trade, with a slight changes 
in its corstruction. A just appreciation of Mr. Eaton’s talents and 


of his amiable character, led to our mutual friendship, and induced 











| see 


me to afford him some aid in improving the building of his mules. 
The working of those at Wiln Mill had proved so far successful 
as to induce some moneyed men to aid Mr. Eaton and his sons to ! 
establish a spinning mill in Manchester with the new self-actin 
mules, which were then calied Eaton’s iron spinners. They were 
denounced by the workin g classes, and sneered at by t j aster 
spinners—the former as tending to break down the han ine 








control in the mills, and the latter as a dangerous innovation, likely 
to disturb the trade, and to be practically use , 





Under these opposing influences and opini ms, the Katons—father 
and sons—proceeded to build and put into operation his patent 
mules, to the extent of about three thousand spindles, in the 
proof ‘mill of Mr. John B aver, in Chepstow-street, Oxford-ros 
hese mules were in full work in the years 1821 and 18 
open to inspection to all of the spinners and mach 1ine 
Manchester and the neighbourhood during thos: 
number of persons of both classes went to 
freely to inspect the movements of the iro1 
the common prejudices above named, many of the most 
visitors were convinced that Eaton’s mule would 
supersede the hand mul 

‘his establishment was « mployed to spin fine twist for 
or sewing thread, and ma inly int nded 





, al 1 were 





makers of 
and a vast 
sec, and were allowed 
spinners ; and, amidst 

enlightened 


years 5 





, in the end, entirely 


doubling 
nh experi 


was as a 1ent to 


























prove the advantages attending ‘ at ‘ 

In the meantime, and with t prove- 
ments which | suggested c of th a, I 
had agreed with Mr. Eaton to build amul inciple tion, 
with such changes ¢ ve might consid sim} li 
prove its working, and, in case they sl ind ) 
then to secure them by patent for our join I 
pose I had a mule built (at my works | ’ t) i 
changes in his original p) idept tl ! 
several movements mor imple ai 
those of the p fusee aud th b ol j ° Ik 1 l 
was, in fact, so much improved in action as to leave litl ) 
motive re any subs: quent cl sin part of the } nim 
and my ba sking -off me vemeuts have substantia y 
all subsequ ent patentees, with very Variations, a: al 
still in use in nearly all self-acting m 

I had also made some progress in giving to the cop fusce action 
greater precision in moving th cone straps, by a traversing cha 
in place of straps. This ge mental mule v in operation 
on Tue days for some yea and was open to inspection to tl 

s who de ito nt t] I gre ol t ny vement 

n it; and t of the visi then foresaw ti i 
revolution in the trade that would be | zht about by tl ner 
adoption of the Eaton mule as a self-acting line 

While engaged in devising the 1 in the patent apparatus, 











|} as above stated, it is bare j to say that I was greatly 
indebted to the geniu d skill mas Wood, a very able 
workman then in my employment, who had charge of the improve- 
ments making in the construction of the trial n ule, In tracing the 
changes successively int roduced to reuder the Eaton mule more per- 
fect in practical working, the name of Thomas Wood should | 
honourably noticed, since he afforded to Mr. Laton and me very 

| essential aid in carrying into effect our suggestion for completing 
the new movements in the patent mule. I should here add that Mr. 
Katon’s sons, William and John, had formed a company in Paris, in 


to thie mplell 

The mule jenny, as we have seen, came entire as a gooil working 
machine from the yenius of Samuel Crompton. 

When the Crompton mule came into general use many successive 
additi 1 improvements were made in its construction by a 
nu eminent mechanicians, the - st striking and important 
of wh were introduced by the late John Ke snnedyt and Peter 
Ewart. It would, however, ‘orm a long list of names to point out 
all of tl rs of useful improvements on the Crompton mule 
before yi le efforts were made to substitute the movements | 
required for rendering it a self-acting machine. By these succes- 
sive improvements the original Crompton mule had become so far 
} king as greatly tosmoothe the way 
s -2cl 4 s that were successively tried, 

d ( y by th veral inventors to be hereafter noticed, 
1 v nt to point out the« ral r the 
I yNG ut of the hand spinner, or self-acting i eS8 
0 i I »p; these are as follow:--To con itive 
mio pla ol t before guided by th of the 
8} the must « inplex of these moveme1 rn those fo 
I nd vinding on, viz., for cuidiug the threads, so as to 
distr.] ther g the spindles to form cops, after they are spun 
and awn cut by the idles and carriage. ‘To commence the 
cess the threads are wound along the lower ends of 
, over about two inches and : ilf of their length, and 
laid closer together about the mic ag of the laps than 
‘ 3, W hereby their central diameter will con 
in to build up conical forms, until the base att: 
d ‘ hich consis as of twoe nes joined at their 
bases, tl ing an inverted co ; after this t i 
I al 
distribut ilk t 
tl nose 
wi c i 

i Al seq 
r t vant tl : 
cl t ust yas to give unl- 
form motion to s of + elie By this equable 
motion nsion hreads without strain upon the 
en he other self-ac ting ‘proc oss is called backing off. When 
the « ize is run out and the twist ceases, the turns of the spindles 
are reversed to unwind the threads from them down to the upper 
en f the cops; then the slack of the thread is taken up by the 
faller wires to prevent any tangle in the winding on. In forming 
the cops they rise on the spindles and thus shorten the distance 
from their tops to the spindle points, so as to reduce the length of 
t! umber of coils, to be backed off as above. The motions 
f these processes are of a simple nature, and have b 

. fore ah Manchester Lit erary an d Philosophical Societs 

+ Tie nation of machinery culled the ‘‘ Bose-organ mule,” made to 

I ¢ t el, v troduced by Mr. Kennec ,and \ s avery 
the nule, especially tor fine sy ing. 





1823, for setting up a spinving mill with the patent mules, wile h 





was carried into effect at the Chateau d’Ourscamp, in Picardy. In 
this enterprise they engaged with Wood to go over and aid iu 
building and starting the self-actors. 1 consented to his leaving, as 
the change promised to be for his advancement, for which he had 
my best wishes. come now to the sad event that led to the dis- 
continuance of my exertions and interest in the improvement of 


—— —— 
| the self-ac ting apparatus then in hand. “This was the very sudden 
illness and death of Mr. Eaton. He had obtained some loans on his 
patentsand works; the creditors insisted on payment of a large sum 
at once, as a condition of their conseut to my carrying forward the 
work in hand for our joint account. I, therefore, declined the 
demand, and gave up to them and the family of Mr. Eaton my entire 
interest in the improvements, leaving for them to act as they might 
fit for their own account, and I gave up also my claim for their 
portion of the expenses owing to me for the experiments before 
made, 

The parties, disagreeing among themselves, I believe made little 
or nothing out of the inventions of Mr. Eaton; which, had his life 
been spared, were in a fair way to yield an ample reward for his 
genius and labours, as the inventor of the self-acting mule. 

Having this dead-lock put upon my own endeavours to bring out 
the improvements thus far made on the patent mule—though 
giving up all direct interest in the experiments made at my works— 
| decided on continuing the working of my trial mule for some time 
longer, on the Tuesdays, and to leave it open to the spinners as 
before; and I then invited the machine makers also to come aud see 
the operations of the self-acting movements, and this, too, with the 
avowed wish for some of them to undertake to complete the machine, 
by making free use of my improvements, just as they might find 
x since I could not act with the before-named obstruc- 
tive party, I would not play “dog in tie manger” with the new 
principle of working the mule jenny, which, I felt sur 
long come into general use. My said trial mule had | 
hibited for about two years, before any notable steps app 








occasion ; [ 
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4, Must ere 
nh thus ex- 
ir to have 














been taken to bring out a self-acting mule. 
rhe degree of success in working the patent mules, in the before- 
named mill, together with that shown by the trial mule in my works, 


had led to the conviction among most of the large spiuners, that the 
self-acting principle would eventually supersede the hand mule, 
With this impression, one of them, the late Mr. Thomas Ashton, 
ipplied to Mr. Richard Roberts, as an eminent machinist, to take in 
hand the construction of self-acting respects 
worthy of his well known talents. 


mules, as a task in all 


I had also strongly recommended 


to his attention the same task. At length in the year 1825, Mr. 
Roberts took the subject in hand, and in S« ptember of that year, he 
obtained his first patent for his improvements applicable to the 
mule, &. In his specification the | cing f or unwinding the 


threads from the upper part of the spindles is de l very nearly 





the same as that operation was eff. cted in my trial mule, viz., by a 
implification of Mr. Eaton’s backing-off process. 





The operation, however, of win: ing on, described in the specifica 
tion of Mr. Robertsis quite distinc! in principle from that of Mr. Bi Jaton. 
rhe latter, as before stated, consi-ts of a train of m yus for drivi 


he spindles with positive speeds, adapted to the sizes an 































































of the cops, as they are being formed on the spindle 

these positive speeds, the process o! winding on in ‘he mu 

ioberts is perfor d by means of a friction whee! or pu 

d ives the spindles with greater or less speed, accordia 

become tight or slack in being wound upon the vary 

iorms Of the cops. The faller wires are made to ch 

clip, to check the tendencies of too great or too little ten 

threads. It will be seen that the threads, by this process, must have 
the strain, both in excess and too loose, before the friction can be 
applied, to correct the faults, instead of the plan of Mr. Katon to 
prevent them. In Mr, Roberts’ specitication he states (oflice copy, 
page 3):—* The loose pulley, F, I call the winding-on pulley, and 
the fast pulley, G, I call the twist pulley; the driving strap is m ved 
from F to G, and back to F, by the spring 65, or may be by a w ight.” 
(Page 4): “The letter ‘I designates that part of my improved 
mule which regulates the form of the cop, which I call the aper.” 
(Page 5): “The use of the shaper is to effect, by acting on the 
taller wires, those progressive changes in the win ling on, by which 
the form of the cop is produced.”’ (Page 6): “ The faller as the 
carriage runs in, passes over the surface of the shaper, and deter- 
mines the shape of the cop.” (At page 10): “ The strap on the loose 
pulley, brings into gear the friction clip already de ibed, which 
friction clip is so tempered as to incline the spindles to turn forward, 
with velocity somewhat greater than is necessary fur winding on. 
This tende to wind on faster than the carriage in running in 
warrants, ulated by the faller and counter-faller wires, as before 
described.’ 

These ingenious contrivance ‘regulating the winding on are 

| minutely described by Mr. Ki sb rts, and show his great skill asa 
mechanician rather than asaninventor. By this fast and loc fric- 
tion plan the strength of the threads, by means of the faller wires, was 
sole y relied on for correcting the unequal strain in winding 
cop This condition in workin his mul © far 
and for them, that m el 1 before the 
» induced to ado pt them i pany extent, and it was a 
> any benefit accr ned to Mr. Roberts himself from the 

actors. 

Iu tl econd patent of Mr. Roberts, obtained five years after (in 
Dec 1830), he abandons the friction plan and resorts to the 
principle of positive motions for the winding on, whereby his mules 
were much improved, and they were brought into more extensive 
use after that chang shall notice thi md patent of Mr. 
Roberts further on in due order of time, 

The next patent for aself-acting muk here consid red, is the 
one granted to Mr. Maurice De Jongh, cott pinner, of Warrington, 
dates June, 1827. i inding on adopted by Ir. De 
Jor he same { Mr. Eaton; but the apparatus for driving 
th wit action tf idely different in 
i from t e motions in Mr, I patent. Mr, 
D plan on is described gruid the action 
of * " 1 dr ul, anda tras j i t fac 
pla Hes are turned with varying speeds, adapted 
to tab | | \ ena eg ’ ‘ } 

’ d ( t d ly 1) it 
} ! knee of t co} nded be 1 | 
} I 
iy | ¢ by th pi r i ? 
hen nt k, and t 
s , tiot 
j } M j 
| 
i ' ‘ il 
V irs had t 
| | i f Mr Robert ) 
reaia I i in ! 
the p é effect the 

The ingenious contrivance of | ts and of M wn) jon 
had proved so far I ct in practice as to discou the 
their mules to ar exten yet for c spiuning the 
attained a modera ucc These experiments, howev 

vince the leadi: ists that, by further improv 

rincipl fy ti movements for winding on might 3 
rea n prac ( convi mM must have pr ailed Vv h Dir. 
Roberts on giving u former plan and substitut! t train of 
positive ac n for winding on, as described in his second patent, 
it is known that his m on this latt plan, re far 
up to tl ! d Mr. Roberts i entitled tu much praise 
or his persever! fforts to accomplish this winding on by @ train 
of exac ( nts such as were laid down and held to be indis- 
pensable in Mr. Eaton’s pate A ugh Mr. Rober had 
approac 1 to, he had not completely rea ised, a correct system of 
winding on in his last patent. Still, however, th trials already 
made had created a growing interest in the success of the self acting 

ystem of m pinning, and other distinguished mechanicians 
were induced to tal 1 hand the avowedly difficult task of devising 
the 1 train of positive motion to render t practically 
ell-acting. 

[ now come to the patent obtained by Mr. Peter Ewart, dated 
November, 1833. Mr. Ewart was known to be one of the most 
cientific and experienced machinists of his time, nd his specifica- 
tions contains the most accurate description that has anywhere been 

ive “of the rations 1 ed to render independent 
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of the attention and skill of the spinner.” The four movements are 
“1, The backing off; 2. Guiding the faller wires; 3. Putting up 
the carriage; and 4. The winding on.” In reference to the last he 
says—‘ I now proceed to describe the winding on, which constitutes 
the most important movement of the machine.—See his specifica- 
tion, p. 292. 

To obtain this movement he employed the surface contact of two 
cones, their bases and apices reversed, the driving one made to 
traverse endwise so as to produce the varying speeds of the spindles 
to secure equal surface motion of the cops, in winding the threads 
into their continually changing sizes and forms, from the first coils 
on the naked spindles to those on the finished cops. 

In lieu of giving the details of the several movements it will here 
suffice to refer to them, as set forth at large in the specification, at 
pages 2,7,and 9. Mr. Ewart’s mules were in regular operation for 
many years, at his mill in East-street, Lower Mosley-street. I 
often saw them at work for some time after they were started, and 
they were quite successful in the low numbers spun in his mill. 
These mules were continued in operation, many years after Mr. 
Ewart left Manchester, and I have been informed that they were 
replace by improved ones some ten or twelve years ago. 

The next notable patent for a self-acting mule was obtained by 
Mr. James Smith, of Deanston, it is dated February, 1834 

Mr. Smith had become highly distinguished by his inventive 
genius, his enterprising spirit, and the wide range of bis labours in 
mechanical pursuits. On taking the self-acting mule in hand he 
did not follow the beaten track, but struck out a new one, and in 
this he obtained far greater success than could have been looked for 
by those before engaged in the same pursuit. 

In his specification, page 5, he says, “I do not perform this 
backivg-off by reversing the rotation of the spindles, as in ordinary 
mules, but by the patent movements of John Robinson, which 
consists in elevating the faller wire below the threads, and thereby to 
draw them off the spiral coils at the points of the spindles instead 
of unwinding them, or backing off in the usual manner. This 
movemeni I consider of great importance towards simplifying the 
machinery for rendering the mule self-acting ; and the way in which 
the stripper is brought into action will be seen when the nature of 
the mangle wheel is further explained. 

The winding-on motions in this patent were liable to the same 
objection as that which applied to the first patent of Mr. Roberts, 
viz., their action being regulated by the strain on the threads. 

With respect to the mangle wheel for giving the movements 
required in putting up the carriage guiding the faller wires and 
winding on the threads, its application was new in principle, and, in 
many respects, important in practice, considering the impe: fect state 
of the self-acting mules then in operation. Mr. Smith’s mules 
were first employed on a large scale, at his mill at Deanston, and 
they were shortly after adopted to a cons derable extent in Scotland 
and England. For several years aftor, the self-actors of Smith of 
Deanston, and Roberts of Manchester, were the principal competing 
machines, and their respective merits were pretty nearly balanced 
in public estimation, Both of these mules were gaiving ground, in 
being substituted for the hand mule—especially for spinning low 
nuubers—in this country and on the Continent. 

It should be kept in view that the original mule of Mr. Eaton 
had been transferred to the before-mentioued establishment in 
France, and no being left in charge of brinying it into use in 
England, both its me ts and defects were soon lost sight of; and, as 
above said, ‘he two leading plaus of Richard Roberts and of James 
Smith were coming intou 0 a considerable extent. 

It may be convenient h»:e to state the order of time in which 
the self-acting patents were obtained, namely :— 

Patent of Widiam Eaton, dated June, 1818 ; patent of Richard 
Robert-, dated March, 1525; patent of Maurice de Jongh, dated 
December, 1826; second patent of Richard Roberts, dated July, 
1830 ; patent of Peter Ewart, dated November, 1833; patent of 
James Smith, dated February, 1834. 

1 have before me the specifications (oflice copies) of the above six 
patents. In addition to the-e, a patent was obtained by Mr. James 
Potter, then of the Pollard Mill, in Ancoats, for a self-acting mule, 
dated in 1836. This patent, No. 7263, is stated to be out of print, 
by a letter from the Patent Office in Southampton-buildings,* so I 
have not got a copy of this specification. I saw Messrs. Potters’ 
trial mule about the time it was patented; I have but a vague 
recollec ion of the general properties of this mule. However, in the 
winding on process, they aimed to obtain positive motions by eccen- 
tric surface action—in principle similar to those of Eaton’s cop tusee. 

I know not how far this self-actor was adopted by the trade, but 
Iam told it never came into use to any extent— whether from its 
defective working, or from not being properly brought forward, 
may be doubtful. 

Apart from the foregoing patents, there were no other self-acting 
mules made that appear to have attracted any considerable notice 
for the twenty years after the first brought out by Mr. Eaton, during 
which period the spinners in general were slow in substituting the 
self-actors for the hand mules, mainly because of the still imperfect 
state of the former; and it was not until the expiration of the 
second patent of Mr. Roberts, and that of Mr. Smith, that a really 
good self-acting mule was constructed. All the different plans that 
had been in use becoming public, might then be combined, so as to 
produce a better machine than any of those before patented ; and 
accordingly, in 1847, a patent was obtained by Mr. Matthew Curtis, 
and his then assistant, Mr. Robert Lakin, for a self-acting mule, 
in which the correct principle of action was adopted for each distinct 
movement; and these, being carried into effect by simple and well- 
adapted mechanism, may be said to have completed the invention of 
the self-acting mule. ‘here have doubtless been several changes 
and improvements in the construction since made ; but these require 
no notice here, as they come not within the purpose of this paper, 
which has been simply to point out the original and successive 
effurts of some of the most able mechaniciaus of te country to 
convert the simple mule jenny of former days, working a few 
spindles by hand, into the complicated and beautiful self-acting 
machine, which has wrought such vast and important changes in the 
business of spinning cottun. 

The advances made in the wealth-creating powers of the people 
are more conducive to the public welfare than even the accumu- 
lation of wealth produced by their exercise. These powers of 
adding to the fixed capital of the nation come mainly from the use 
of labour-saving machines in our manufactories, and «specially in 
those of the cotton and other textile fabrics. Hence it seemed 
desirable to record some of the changes and improvements made in 
the principal machines employed iu our cotton mills. Of these, the 
mule jenny is, perhaps, the most important, and the successive 
changes it has undergone give a fair type of the gradual progress of 
mechanical inventions generally. 

Great inventions may come perfect from the head, but seldom or 
never so from the hand of their authors. Thus the Crompton mule, 
as before stated, underwent many useful changes, by the skill of 
others, which prepared it for the inventions to render it self-acting 
(In this pursuit Mr, Eaton led the way, and in his patent of 1828 
clearly set forth the nature of the movements required to effect the 
object in view. It was thirty years after when the first good 
working mule was constructed by Messrs. Curtis and Co. in 
1848). 

In the foregoing account of the labours bestowed on the mule I 
have given the names and claims of the inventors as they appear 
in their several patents, and I may assume that the public will desire 
to have the simple facts relating to the parties concerned thus 
plainly and fairly stated. 


* Some time after reading this paper before the Society I received another 
letter from the Patent Office, acquaiuting me that Potter’s patent was not 
out of print, and that the former letter had been a mistake at the ware 
house, and, as I had requested, the specification was then sent to me. 
Upon carefully looking over this specification, it was evident that Mr. 
Potter's plan of winding on was vased on the principle, and a close imita- 
tion of Mr. Eaton’s cop fusee. In other respects I found no reason to 
change what is stated in my paper about Mr. Potter's patent mule. 
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Tus invention, by E. A. Cotelle, distiller, Paris,relates to im- 
provements in the concentration and distillation of acid. 

The difficulty «nd danger attending the concent~ation of sulphuric 
acid at 66 deg. Beaumé, except the apparatus be of platina, and the 
great expense of the latter, has led to the adoption of the principle 
that apparatus of stoneware might be used in the concentration of 
sulphuric acid were it not for their fragility, consequent on the 
temperature of the liquid they contain being lower than the flame 
surrounding them; if the liquid be prevented from coming in coutact 
with the sides of the apparatus there would be no cause for their 
breaking, whatever might be their temperature. 

Fig. 1 in the accompanying engraving is a central vertical section 
of the apparatus on line A, b, Fig. 2; Fig. 2. a top plan of the same ; 
Fig. 3, a vertical section of part of the apparatus; Fig. 4, a horizon- 
tal section on line E, F, Fig. 1; while Fig. 5 shows a horizontal 
section on line G, H, Fig. 1. The same letters of reference indicate 
like parts in the several figures. 

This apparatus is composed of a conical retort a, placed vertically, 
the smaller end uppermost; it is formed of compact refractory clay, 
the same as that used for gas retorts, slightly modified in order to 
form artificial stoneware. It is closed at bottom by means of an 
obturator b, of concave form, and having at its centre a hole for the 
escape of liquid under treatment. This retort is nearly filled with 
pumicestone or other body uninfluenced by heat, and proof against 
the action of the liquids being treated. This retort is closed at top 
by an obturator c, having at its centre a small funnel-mouthed 
aperture for the introduction of the liquid. ‘This obturator is also 
furnished with a pipe in communication with a stoneware refri- 
gerator d, at the base of which latter there is a pipe e, also of stone- 
ware, for conveying the non-condensed vapours into a chimney 
having a quick draught. Asseen in the engraving this pipe carries 
at the bottom part a small spout, through which the condensed 
liquid is returned to the retort. The pipe ot lower obturator } of 
tie retort fits into the upper part of a leaden refrigerator f, through 
which the liquid passes before entering the carboy g. The retort is 
hea‘ed by a furnace h, the flame of which circulates several times 
round the retort before passing to the chimney. Above the furnace 
is mounted a reservoir i, containing the liquid to be treated. A 
pyrometer j is placed at one part of the furnace in view of the 
stoker, consisting of a bar of round iron in contact with the retort 
and projecting from the furnace; this bar in expanding actuates an 
index hand traversing a graduated arc, as shown. 

In order to explain the working of the apparatus it is necessary 
to consider certain conditions as existing; thus suppose, first, that 
it is required to concentrate acid at 66 deg. Beaumé, which 
acid is at 53 deg. as ordinarily produced. The retort being heated 
to a suitable degree (which point is determined on the scale of the 
pyrometer by previous trial), the acid is allowed to flow from reser- 
voir i into the retort through the oritice at the centre of the upper 
obturator; this acid falls on the heated pumicestone, which retards 
its passage and affords time for it to become heated and run slowly 
to the bottom of the retort. The acid in its passage meets with the 
more highly heated layers, and becomes more and more concentrated. 
The aqueous vapours which then rise carry with them the sulphuric 
acid and pass into the refrigerator d, which is exposed to the air; 
the acid condensed in this refrigerator returus to the retorts, while 
the aqueous vapours are carried away by the chimney. In this 
manner there will be no waste of acid and but little loss of heat, 
as the condensed acid returns to the retort at a very high tempera- 


passes into a refrigerator f/, 80 as to prevent the great heat of the 
acid from breaking the carboy g. It should be remarked that the 
liquid acid does not touch the sides of the retort, which is made 
for that purpose larger at bottom than top. It is only the vapours 
forming that are in contact, which is not at all comparable to 
the contact of a liquid, owing to the difference of temperature and 


concentration of sulphuric acid also applies to other acids, the boil- 
ing points of which are above that of water. The ouly difference 
is in the temperature of the retort, which should be determined 
previously for each acid, and marked by a poivt on the scale of the 
pyrometer, It is not, however, necessary to calculate this tempera- 
ture in degrees, as it is sufficient to know where the hand on the 
| dial should point for the operation to be well carried out. 
When the distillation of sulphuric acid is effected with regard to 
, its purification, the acid in the reservoir ¢ should be already at 
66 deg., while it is allowed to flow into the retort in such quantity 
that the whole is vaporised before reaching the bottom. Further, 
if it escapes a little at the bottom it may again be introduced into 
the reservoir. The vapours which rise become condensed in the 
refrigerator, and instead of the condensed acid returning into the 
retort, as when simply concentrating, it is conveyed by a suitabie 
channel into a reservoir or the ordinary receivers. In the case of 
the concentration of a saline solution the upper refrigerator is 
dispensed with to allow the free escape of the vapours. ‘The solu- 
tion also flows from reservoir i into the retort and arrives at bottom 
at the desired density on being heated to the requisite extent. 
The herein-described apparatus may be arranged so as to heat 














ture. The condensed acid, on arriving at the bottom of the retort, | 

















several retorts with a single furnace, thereby effecting a saving in 
the cost of construction and also in fuel and arrangement. 

Fig. 6 shows av arrangement in which there are four retorts 
heated by a single furnace. The advantage of this apparatus is that 
it may be used for treating any kind of acids or corrosive liquors. 
Its chief advantage consists, however, in its use for the concentra- 
tion of sulphuric acid, by means of which not only can the platina 
apparatus be dispensed with, but also the leaden boilers usually 
employed and known as preparers. 





Tevecraruic Progress in Sourn AmertcA.—The advices from 
Mexico in the New York papers mention that telegraphic lines are 
to be established between the leading cities of Mexico, communi- 
cating by way of Texas with the United States; that another line is 
to connect Mexico with Yucatan; and that a submarine cable will 
be laid to Cuba. “In this way,” it is remarked, “ the city of Mexico 
is expected svon to be in direct and instantaneous communication 
with New York, Havannah, and San Francisco.” As Texas, how- 
ever, and the other intervening States up to the frontier of Mary- 
land are under the Confederate Government, it is evident that tele- 
graphic intercourse with New York cannot be effected by that route 
until the conclusion of peace. 

THe Betteroruon.—The large sternpost for the iron-clad frigate 
Bellerophon, 14, 1,000-horse power, at Chatham, which was forged 
for the Admiralty by the Mersey Iron Company, was despatched to 
the dockyard on Monday by the London, Chatham, and Dover Rail- 
way Company, over whose line it was forwarded. The mass of 
iron, which isin one piece, weighs 16 tons 1 cwt. 2 qrs. 22 1b., and is 
one of the largest forgings of the kind ever made for a vessel of 
war. -In consequence of the danger likely to arise from sucha 
heavy mass crossing the wooden drawbridge leading to the garrison 
and dockyard, it will be conveyed to the Ordnance Wharf, by per- 
mission of the War Department, and there shipped to the dockyard 
for fixing in its place. 

Tue Inventor’s Institute.—The first meeting this session of the 
Inventor’s Institute was held on Thursday the 17th inst., Robert 
Richardson Esq.,C.E., (a vice-president) in the chair. Captain 
Jasper H. Selwyn, R.N., read a paper on “ The Patent Laws,” 
noticing the suggestions of the royal commissioners as contained in 
their report, which, though not yet published, has been reviewed in 
the “ Westminster Review” for October. The recommendations of 
the commissioners are there detailed as follow: —‘* 1st. That the pre- 
sent system of obtaining and paying for letters patent ought to be 
maintained, but that patent fees should not be made to contribute to 
the general expenditure of the State until every reasonable require- 
ment of the Patent-office has been satisfied. 2nd. That no patent 
be granted if it be found after examination that there has been any 
previous documental publication of the invention; but that no in- 
vestigation be entered into concerning its merits, 3rd. That one 
of the judges should sit for the trial of patent cases exclusively ; that 
he should be assisted by scientific assessors; should sit without a 
jury, unless the parties to the suit or action desire a jury ; and, 
when sitting without a jury, that he should decide questions of fact 
as wellas law. 4th. That the granting of licenses to use patented 
inventions ought not to be made compulsory. Sth. That patents 
ought not to be granted to importers of foreign inventions. 6th. 
That no patent should be extended beyond the original term of four- 
teen years. 7th. That the Crown should be empowered to use patented 
inventions without having obtained the consent of the patentee, and 
should pay him for such use a sum to be fixed by the Treasury.” 


| Captain Selwyn, R.N., in reference to these recommendations, read 


several passages froma the report of the Patent Law Committee of 
the Institute. suggesting amendments in the law much more com- 
prehensive than those detailed above, especially as to the duration 
and cost of patents,which they recommend should be for not less than 


consequently of expansion. What is stated with reference to the | twenty-one years, and should not cost more than £25—payable by 


small instalments. He referred to the American system as much 


| superior to ours, inasmuch as they had properly-instructed officers 


1of the meeiing appeared adverse to Mr 


in every departme.t, who readily afforded such information to 
inventors as prevented them from spending money on ideas 
already published. An animated discussion ensued, in which the 
chairman, Mr. Thomas Webster, F.R.S., Mr. C. Varley, Major 
Beniowski, Dr. Bachoffuer, Mr. Sedley, Mr. Reddie, Mr. George 
Clark, Mr. Aston, Mr. Campin, Mr. Rae, and Mr. B. Burleigh took 
part. It was said’ that Vice-Chancellor Wood, a member of the 
royal commission, had stated that he had not signed the report; and 
it was also said that the — had been printed three months, 
though not yet published. r. Thomas Webster spoke in favour 
of Chancery-lane as a site for the proposed new Patent-office ; but 
was opposed by Mr. Robert Richardson and Captain Selwyn, who 
strongly advocated the removal of the Patent-office from the so- 
called “legal district ” to some more central and conv«nient position 
—for instance, near to Charing-cross, behind the National Gallery, 
where a suitable site could be obtained at a comparatively small 
outlay, and a building erected worthy of the nation. The feeling 
Webster's scheme, 
and decidedly in favour of the more central site near Charing Cross. 
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IMPROVEMENTS IN COTTON PRESSES. 
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TxeE object of Mr. Brunton’s invention, is, first, to avoid the 
necessity for the employment of the enormously lengthy and heavy 
cylinders and press frames required when the pressing of a bale is 
performed at one operation, by using a light press for the lighter 
portion of the work, and a short heavy press for the ultimate heavy 
pressure required. Secondly, to avoid waste of time in keeping the 
press idle during the filling of the boxes with cotton, by the use of 
three movable boxes alternately filled and passed under the press. 
Thirdly, to remove the cotton from the light to the heavy press in 
an expeditious and easy manner by the use of the extractor 
hereafter explained. Fourthly, to save the time usually taken, after 
the bale is fully compressed, in passing the la~hings round the bales, 
which operation in these presses is commenced immediately the 
cotton is in the heavy press and finished by the time the ram has 
arrived at its full height. 

By these improvements, all the different operations of filling, 
pressing, and lashing are carried on simultaneously, while no pro- 
cess is hurried, and abundance of time is given for the sorting and 
selection of the cottcn before it goes into the boxes. 
is a complete description of this press and method of working, as 
given by Mr. Brunton in his specification :— 

“1. In presses of the usual construction it is customary to com- 
plete the compression of cotton or articles of the like nature at ove 
operation. I use for that purpose two separate and distinct presses. 
The first, or lighter press, compresses the material ope: ated upon to 
a considerable extent, but not as much as is necessary to form a bale 
of the usual size for exportation. The second, or heavier press, 
finishes the work begun in the first press, and reduces the bulk of 
the cotton, &c., to the requisite dimension. 

“2. In ordinary presses, cotton, &c., is put intoa box of wood or 
iron attached to the press, and the follower or moving table is pro- 
pelled either upwards or downwards within this box until the cotton, 
«e., is reduced to a very small portion of the space it formerly 
occupied in this box. Doors in this box are then opened, which ex- 
pose the cotton, &c., to view on both sides, and ropes are passed 
round the cotton a sufficient number of times through toothed plates 
at the top and bottom of the bale, and then tightened, and their ends 
secured, when, the pressure being relaxed, the bale is finished. 

“3. In my invention the boxes for holding the cotton are not 


attached to the press, but can be moved alternately in and out of the | 
press ; out to get refilled with cotton, and in to get that cotton com- | 


pressed. 

“4. The first press is supplied with three boxes, as shown in the 
accompanying engraving. Each of these boxes is divided into two 
portions, E and D; each box bas wheels and axles attached to its 
lower portion, on which it travels, the wheels running on a cast- 
iron plate P. 

“5. To complete a bale by my method, it is necessary that the 
cotton, &c., partially compressed in the first press should be re- 
moved from it to the second press; and, to do this, that the upper 
portion of the box E in the first press should in s‘me manner open 
or be got out of the way. The method of doing this forms the first 
part of this my invention; and the holding of the partially-com- 
pressed cotton together during its passage from the first to the 
second press, and the method of its conveyance, forms the «second 
part thereof. 

“6. The head or top plate of the first press is made with a projec- 
= downwards, cast with it, F, or afterwards bolted to its under 
side. 

“7. This projection F is no largerin its horizontal section than the 
same section of the bale, and therefore will allow the upper portion 
of the box E to rise. 

“8, In paragraph 2 I have mentioned the toothed plates used above 
and below the bales, for passing the lashing ropes through. 1 also 
use such lashing plates, but I make the teeth much deeper than in 
those in ordinary use, see L, L. One lashing plate is fixed to the 
under side of the projection F (paragraph 6), and one always 
remaius within each box, rising and falling with the ram. 

“9. In the second or finishing press one lashing plate is fixed to 
the under side of the press-head, and another to the press follower, 
or movable table, of the ram L, L, Fig. 1. 

“10. The upper portion of the box under the press is removed by 
me as follows:—I relax the screwed or keyed bolts which hold the 
walls of this part of the box E together. These walls then recede 


The following | 
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c. 


_from one another sufficient to remove all side pressure arising from 
the elasticity of the cotton, &c. I then raise the upper part of the 
box E, by means of a hydraulic cylinder and ram G, placed on the 
top of the first press-head, but I do not claim as my invention this 


or any particular method of lifting this part of the box, but the lift- 


ing of it in any of the many ways in which it may be done. 

“11, The upper portion of the box E is raised clear above the 
cotton, &c., and the teeth of the lashing plates. 

“12. In the second part of my invention I use an instrument 
which I call an extractor, K. This consists of a number of pieces 
of iron or steel projecting from plates of iron or other metal, at such 
a distance from one another, and of such a length that they shall be 

| able, when the first press has done its duty, to pass into the spaces 


between the deep teeth in the lashing plates, and extend some short | 


distance beyond the side of the bale, opposite to that on which they 

| were inserted. These pieces of iron or steel which I call prongs, 
being so inserted, forms a series of stops or hindrances, above and 
below the compressed cotton, to its expansion, wken the pressure 
exercised by the first press is relaxed, so that on the sinking of the 
ram the compressed cotton will be left and held between the prongs 
of the extractor, K, when it is withdrawn from the teeth of the 
lashing plates of the first press. 

“13, The second or finishing press, being provided with lashing 
plates, the teeth of which are precisely the same in distance from 
one another and dimensions, as those in the first press, it will be 
easily understood that the prongs of the extractor, upon its being 
swung over on a crane O, will readily enter thereir, and, a pressure 
being exerted by the second press, the bale will be freed from the 
extractor, which may then be withdrawn, leaving the bale in the 
grip of the second press, in which it will be further compressed, 
lashed, and finished. 








INSTITUTION OF CIVIL ENGINEERS. 
November 15, 1864. 
J. R. McCuean, Esq., President, in the Chair. 

Tue paper read was “On the Decay of Materials in Tropical 
Climates and the Methods employed for arresting and preventing 
| it,” by Mr. G. O. Mann. 

The facts and experience recorded in this paper had reference 
| particularly to the empire of Brazil, the author being tke resident 
engineer and locomotive superintendent of the Recife and Sao 
Francisco Railway Company. It was stated that the temperature 
varied less probably than in any other quarter of the globe; but the 
seasons, which it was believed influenced the decay of materials 
to a greater extent than the temperature, were not so regular. 
Thus, the rainfall ranged from GUin. to 12Uin. per annum, and this 
did not occur at any particular period, though a certain peculiarity 
jin the climate, excessive heat combined with much moisture, was 
| noticeable more or less throughout the year. 
| Ithad been found, on the Pernambuco Railway, that the half- 
round intermediate sleepers, of timber from the north of Europe 
creosoted, were in a better state of preservation than the square 
|sawn, joint sleepers of the same material; still, after seven years’ 
! trial, it was evident that creosote, when properly applied to suitable 
descriptions of timber, would prevent decay. In white-sand ballast, 
since the opening of the first section of the line in 1858, the half- 
round sleepers had not suffered a depreciation of more than one 
per cent., while the square sawn sleepers had experienced 
a depreciation of not less than fifty per cent. On the other 
sections of the line sleepers of native timber were employed with un- 
satisfactory results; this was due, it was asserted, to the timber 
having been cut at unfavourable seasons, and to the sleepers having 
been laid in a green state, owing to the rapid progress of the works 
not allowing time for them to become dry. ‘The author, after 
nearly seven years’ experience, was confident, however, that pro- 
perly selected timber of the country would be found more durable 
than any description of wooden sleeper yet imported. It was 
advisable, in order to prevent decay, to cut the timber during the 
| dry season, to select large and full-grown trees, to remove the whole 
of the bark and sapwood, leaving the heart of the timber only, and 
not to expose the sleepers in the sun when fresh cut, but to stack 
them in open piles under cover, through and about which the air 
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| could freely circulate fora few months. The cost of such sleepers 
delivered at the stations on the Pernambuco Railway was at present 
23 7d. each, the scantling being 10in. by Sin. by 9ft. Imported 
creosoted sleepers had invariably cost double that amount. 

Re-pecting timber in general, it was remarked that good timber 
for building purposes abounded in Brazil in the greatest variety. 
Many kinds were impervious to the white ant, which inseot 
generally selected the more porous descriptions, and particularly 
those in contact with the earth. In dry places, and with a free 
circulation of air, the white ant did not, in preference, select timber 
thus situated for its ravages; and it was found that the roofs of 
buildings, of good and well-seasoned native timber, resisted for an 
indefinite period both the climate and the white ant, Latterly it 
had been the practice to “ pay” over, with coal tar, the ends of all 
timber built into the gables of buildings, or in any other position 
| in which it was buried, or excluded from the air, and so far 

apparently with beneficial results. Two specimens were exhibited 
of the piles of the old Recife wooden bridge, which had been 
constructed in 1614, in proof of the durability of native timber ; and 
it was asserted that, with proper precautions, no foreign timber would 
be found able to compete in the tropics with that of native growth. 
The only examples of iron bridges in tho province of Pernam- 
buco, except that of St. Isabel, completed in 1863, were those 
belonging to the railway. The result of a careful examination of 
| four of these structures, after they had been erected six years, was 
| to show that the cast-iron pipe piles forming the piers were likely 
to remain good for a considerable —_— and that the upper struc- 
| tures of wrought iron would also last well with ordinary attention. 
| he only parts apparently affected were the wrought-iron bracings 
and the bolts and nuts below high-water mark. With regard to the 
| preservation of iron bridges, and of ironwork in general, for the 
| tropics, care ought to be taken to insure the iron being perfectly dry 
before the paint or any other composition was laid on, Coal tar had 
been found to afford a most efficient protection, It was advisable 
that all small pieces should, before being shipped, be heated to alow 
temperature, and then brushed with and dip,ed in tar; the larger 
parts should be well cleansed, and the tar laid on while hot. Where 
tar was objectionable, linseed oil might be applied in the same way, 
and over this there should be a thin coating of zine paint. 

With regard to building materials, - one, wherever it could be 
| obta‘ned at a reasonable price, shoul! b> preferred, for the abut- 
; ments and piers of bridges. Stone imported from Portugal, for 
facing the churches, and in a few old Dutch works of the seven- 
teenth century, had been found to be very durable. Great caution 
was necessary in the selection of bricks, as those made near the sea 
board, with brackish water, were very susceptible to the weather, 
and mouldered away rapidly when exposed. As it was all but 
impossible to obtain thoroughly well-burnt bricks in large 
quautities, all brickwork near to the sea coast required to be pro- 
tected with plaster from the first; and in the interior this was 
ultimately necessary, or else a thick coating of lime whitewash 
might be given from time to time. Tiles made of similar, though, 
where obtainable, of better clay, when well burnt, were scarcely 
affected by the weather, either on the seaboard or in the interior. 
Rafters were selected from young trees, and if of the proper quality 
of timber had considerable duration. Laths were in nearly all cases 
made from the sap wood of “imberiba,” perhaps the hardest and 
| most durable description of timber in Brazil. 
| The permanent way keys, used for renewals since the opening of 
| the Pernambuco Railway in 1858, had been cut from native timber 
of a remarkably close nature, which did not shrink, as the imported 
| keys were found todo. ‘The rails oxidised when left near to the 
| sea coast, so that it was desirable to remove them to the places 
| where they were to be used as soon as possible. The motion of the 
| trains appeared to prevent rust from forming on the raila; but 

owing to the high temperature they were always at during the day, 
| and to the constant passage of the trains, there was a tendency in 
| them to become flattened. About ten miles of the line had been 
| laid with Greaves’ “ pot” sleepers, as to the durability of which in 
| the tropics there could be no question ; but they were found to make 
arigid road, even in fine sand ballast. This portion of the line had 
| been improved by introducing fish-plates, and suspending the 
| joints. ‘The railway carriages were made with a strong wrought- 
iron under-frame, the body and the inside lining were of teak, and 
the outside panels were of papier maché. These carriages were in 
excellent preservation after six years’ work and exposure to the sun 
and rain. 
| 




















In the appendix a list was given of those Brazilian timbers now 
being used for sleepers on the Pernambuco Railway, and of such 
as were suitable for general purposes in permanent structures, as 
well asa table of the specific gravities of the kinds adapted for ship- 
building. 








Tue report on the external commerce of Bombay for 1863-64 
has just been circulated. It shows that the value of the whole of 
the external trade during the period under report amounts to 
£77,608 330, being an increase of £18,450,419 over the previous 
year, and of £35,578,000 over the value of the preceding five years ; 
showing that it has more than doubled itself in value since the com- 
| mencement of the American war. 


Tue CommerctaL Progress or New Zeavanp.—The returns of 
the various banks transacting business in New Zealand are made 
up at the end of every quarter, and published by Government in the 
Gazette. Taken individually these periodical returns, though 
affording valuable information as to the position and extent of 
business done by each bank, fail to throw much light upon the 
growth of trade in the colony. It is only by going back and com- 
paring the figures returned by each bank for a longer period that 
we can realise the amazing increase that is going on in the com- 
merce of New Zealand. Our readers must remember that it is 
hardly more than three years ago that a single bank—the Union— 
held a monopoly of the business in a great part of the colony. Now 
there are five banks fairly established, one of which, that of New 
Zealand, transacts a business half as large again as the Union ; while 
a third, the New South Wales, rans close upon the heels of the 
original bank in the extent of its operations. Nor must it be sup- 
posed that the business of the Union has fallen off. Ou the contrary, 
we believe that the totals shown in its returns for the last quarter 
are larger than at any period previous to the other banks commencing 
operations. At that time the colony was seriously crippled by the 
want of proper banking accommodation, and experience has proved 
that there was ample room for the new comers. Whether considered 
individually or collectively, the figures now published furnish alike 
cause for congratulation. When the limited amount of the popula- 
tion is considered, numbering not more thau 180,000 of alt ages, 
and when it is remembered what a remarkable facility for remune- 
rative investment exists over a greater part of the colony, the total 
of £2.500,000, under the head of deposits of all kinds, affords a very 
convincing proof of the prosperous state of the colony and the rapid 
accumulation of wealth which has been going on. While the 
deposits have been steadily and rapidly increasing, the advances 
made by the banks to the public have more than kepi pace. Under 
this head a total has been reached (including advances to Govern- 
ment) of £3,900,000. The public have, therefore, little reason to 
complain of illiberality on the part of the banks, which, between 
them, appear to employ nearly £1,500,000 of their capital in the 
colony. An item which demands some notice is “ Advances to 
Government.” These advauces have increased steadily during the 
year, and amount to £486,506. A large share in the recent tight- 
ness of the money market has been attributed by some to the 
*injudicious advances made by certain banks, thus crippling the 
means that ought to have been at the disposal of the legitimate 
trader. When it is found that the balance of advances to Govern- 
ment, by banks having been established any time in the colony, 
only amounts to £133,000, we think some other cause must be found 
to explain the prevailing dullness in commercial affairs. Whatever 
that cause may be, we feel satisfied of the capability of the colony 
to sustain itself, and to continue its recent most remarkable rate of 
progression. 
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LETIERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opiniwns of our 
Correspondents.) 





MARINE ENGINES. 


Sinz,—In the midst of the battle of life the contending parties often 
overlook one important point—whether the expenditure does not 
exceed the profit. Were this considered, and the balance (profit and 
loss) discovered before commencing, much capital and years of time 
would not be wasted, the loss of which greatly retards the advance 
of practical schemes of utility. Many good ideas are thrust aside 
as unworthy of a glance or thought; but often does the self-con- 
fident schemer, when at fault, gladly avail himself of the sterling 
principles of truthful science, the basis of which is founded by 
nature herself. Prejudice and jealousy are the attendant evils to 
certain inventive minds—they both retard the progression of im- 
provement. How much better informed the mind would be if 
bigotry were dispensed with! At the present day we have each 
maker of marine engines, adopting different arrangements of valves 
and gear, for the expansion of steam, tle purpose of which is to 
economise the fuel. But how is it that the appliance is used more 
as an experiment than a necessary appendage? How is it that the 
powers that be, produce so many ideas, all of which must—or, 
rather, should—end in the same result? Surely the most simple 
and direct in action must be the better! Yet each maker is ready 
no doubt, to argue in favour of the perfection of his own produc- 
tion, and in condemnation of ali others, because they have not 
emanated from himself, This may be said to be human nature; 
but, if it be, 1 think it is time human nature was made to under- 
stond that the sure and truthful basis of good inventions is the example 
afforded by naturallaws, This rule should be adopted for the expan- 
sion valve and gear; one good arrangement should be used by all, not 
so many chimeras. Before I speak of the different arrangements 
now universally used, I will explain what an expansion valve is, 
and what its action should be. The ordinary slide valve is practi- 
cally ai expansion valve; but, as its action is uniform, engineers 
have introduced a valve beyond or between the slide and the throttle 
or stop valve. Such an arrangement is the introduction of two 
valves to do the work of on, in relation to expansion ; for, practi- 
cally, after the expansion valve has cut off or terminated the entré of 
the steam, the slide valve is useless as a regulator. The expansion 
valve is presumed to cut off the steam at a given part of the 
stroke, after which it becomes neutral, and the steam in action 
expands, aud impels ihe piston to the extent required. By this 
means the steam in th: ciler is permitted to accumulate during the 
cessation of exhaustion regulated by the expansion valve). It is 
universally known amo gst engineers that the gain by using the 
steam expausively is a bu,atelle in comparison to the power lost; for 
it is a fact that what is ed in fuel is lost in power. Hence, what 
is gained in fuel is lost in ime, for any contriving or scheming will 
not alter the law, “that a certain power has to be exerted to accom- 
plish a given action,’ whether time is taken into consideration or 
not. In the days of yore, side lever engines were in action, to give 
motion to the paddle-wheel. ‘Then, as now, expansion valves were 
in great demand. ‘l'o maintain a correct action, a cam was keyed 
on the main shaft; this cam was a series of egg-shaped discs at each 
end, the sides of which were curves, whose radii originated from 
the centre of rotation. ‘These discs were at different angles in rela- 
tion to each other, each angle determining the grade for cutting off 
the steam ; a small friction wheel and lever was in constant con- 
tact, and gave motion to the valve—usually of the throttle kind, 
the principle of action being, that the valve should be neutral, as a 
regulator, for a given part of the stroke of the engire. Such is the 
object of all the arrangements now produced. As I commenced 
betore with the double trunk engine, I will progress with 
my remarks in the same order, Makers of double trunk 
engines usually use a valve, commonly known as a gridiron valve, 
working on its side (as the main slide valve), against a face 
to correspond, secured on the top of the main slide casing, motion 
being attained by an eccentric on the main shaft and levers, the 
grade for expansion is regulated by a slot in the lever or rod of the 
eccentric, thus increasing or decreasing the stroke of the valve, the 
lap of which causes the neutrality of action to admit the steam. The 
single trunk engines are, as | before stated, the same in principle of 
action as those of the double trunk, Yet we find the expansion 
valve aud gear entirely different in construction and arrangement, 
In the single trunk type of engine, the valve is a cylinder open at 
the ends, having (transversely) ports equidistant through the body, 
this cylinder works in another having ports to correspond; the 
larger cylinder is stationary, and fitted in a casing at each end; 
between the ends are the ports, the casing being enlarged at this 
part to allow the sicam to surround (supplying or discharging) the 
fixed cylinder, It will thus be understood that on a sliding motion 
being given to the smaller cylinder, the exit of the steam is regu- 
lated, and it can be admitted either into the inner cylinder and 
exhaust through the ports of the outer, or be admitted and surround 
the latter and exhaust through the top end of the former. The 
motion Is perpendicular, and gained by an eccentric on the crank 
shalt, the eccentric rod is connected to a lever, which is attached to 
a curved slotted lever, the radius of the curve being the length of 
the cone cling rod of the valve, or inner cylinder. The stroke of 
the motion of the cylinder or valve is regulated by a short con- 
nection ty au adjusting screw and handle, which moves the pin that 
is in the slotted lever, The lap of the valve or ports regulates the 
neutral action according to its position in thecasing, the perpendicular 
action of the valve reduces the friction. The two next exuuples of 
expansion valves and gear are those adopted for double piston 
the priuciple of 
» engines is the same as for those of the trunk 
class. Yet the rangement of expansion valves and gear are 
all different. As in the case of trunk engines, there is a variation 
also in the two preceding examples, | presume for the purpose of ex- 
periment. In the first example now given the valve revolves, motion 
being gained by mitre gearing. The valve used is the throttle 
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valve, but square; the neutrality of the valve is subject to its width 
at the edges. ‘he alteration of the grades for cutting off the steam 
is attained by a screw and spiral clutch, which can be regulated to 
the most minute exactitude. This arangement is as precise in its 
action as the former examples for trunk engines. ‘lhe next ex- 
ample will be thus:—The valves are cylindrical, as for single-trunk 
engines, but the ports spiral longitudinally, a rotary motion being 
attuned by spur gearing on the main shaft, giving motion to 

counter-slaft above it, mitre gearing imparting the motion to the 
valve rods. ‘The alteration in the grades of expansion is regulated 
by @ screw and handle to each valve, which can be adjusted to any 
point without disconnection. For single piston-rod direct-acting 
engines the valves for expansion and gear are as the three exampies 
given after the cam motion, Having previously (in another letter) 
described the arrangements, and now the expavsion valves and 
gear, of four classes of marine screw engines, | shall, as 1 promised 
In my last letter, proceed with the ai alytical invest 
deficieucies aud merits of each arrangement. The double trunk 
engiue lays clair licity of direct action to obtain the revolu- 
tion of tl Admitting the truth of this claim, the one 
good feature in this case is, unfortunately, attended with three 
hecessary evils at present (unless the eradication of the last has been 
very lately effected), viz., Ist, huge stuffing boxes; 2nd, alternate 
exposure of the trunk to the steam and atmosphere of the engine 
room; 3rdly, a want of means to ensure the gland being truly and 
evenly tightened—for it is obvious that, in practice, if the glands 
are tilted slightly, the fiiction imposed by the nip would be enough 
to bring the engine to a stand still, or overheat the glands and de- 
stroy the packing. ‘he arrangement of the condenser and air-pump 
of this engiue is a credit to the firm which produced it; but the 
starting wheel should be at the side rather than on the top of the 
condenser. ‘Thecylinder relief valves should be at the sides of the 
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cylinder, so as to be accessible for repair or adjustment; and, in 
order to ensure the gland of the trunk stuffing box causing the least 
amount of necessary friction, the gland should be tightened or moved 
by worms and wheels, the latter on two screws, on each side of the 
exterior part of the stuffing box. These screws should be rigid, in 
the front of the cylinder, and the flange of the gland so shaped as to 
suit the contrivance. The four angles of the gland could be acted on 
at one time by a suitable box spanner, properly constructed, without 
stopping the engines. I mention this alteration as a proof that a 
fault should not be exposed without the remedy; but any means of 
tightening this gland will not lower the friction in relation to single 
piston-rod engines. 

This bane to the trunk engine existed at its commencement, and 
it is time that an improvement should be attempted. These re- 
marks relating to the stufling-boxes and glands apply equally 
to those for single trunk engines, with this addition, that the means 
for tightening the gland evenly should be applied to the air pump 
trunk. In single trunk engines the arrangement of the cylinders 
and condensers require that the steam supply-pipe should pass over 
or around either the forward or aft engine, also two discharge 
pipes passing from the condensers through the ship’s side, and 
each engine being separate makes more joints and details. The air 
pump is also single-acting, therefore not so perfect as those of 
double action. The valves in the condenser should be inverted, and 
those for the discharge on the same level ; unless this class of engine 
be entirely re-arranged many of the present evils must remain— 
they were there with the origin, and yet exist to the present day. 
The double piston-rod return connecting-rod engines are latterly 
approaching to a more sensible arrangement of condenser and guide 
for the piston rods, but yet much remains to be done. There isa 
want of admission of the fact that crude ideas have been allowed to 
be in power too long. It is very lately that the proper arrangement 
of the valves of the air pump has been taken into consideration. 
Engines of the class I am now alluding to (till lately) seemed 
doomed to have the suction valves of the air pump under it, but, 
happily, this charm of ignorance is at last broken, and the designers 
of return connecting-rod engines have awakened from their state of 
lethargy. This advance to improve the knowledge which has at 
last dawned will, undoubtedly, make the road clear for further en- 
lightenment, but this will not make much progress, and, in fact, be 
checked, if bigotry and caprice are allowed to assume their former 
sway. The single piston rod engine I have proved (in a previous 
letter) has the least amount of guide friction of any of the classes of 
marine engines that I have alluded to, and which are those at pre- 
sent in general use. This last engine admits of great perfection of 
arrangement, and, indeed, is the only design that shows a just con- 
tempt for the frivolities of its contemporaries. For example, the 
double trunk, and one class of return connecting-rod engines, have 
main frames alike, extending to the top and bottom of the cylinders, 
in the connection thereto. The single trunk engines, and another 
class of return connecting rod engines, have the main frames ex- 
tending in connection to the cylinder from the base of the same to 
the level of the top of the cap of the main bearing, but in single 
piston rod engines the connection of the frame to the cylinder is at 
the bottom, sufficient for bolting with one row of bolts, and the top 
part is stayed by a bolt or rod extending from the cap bolt. This 
last arrangement is founded on the true laws of science; the frame 
is hollow, and forms a half box girder in section, which is the 
strongest form yet known. ‘The starting wheel is where it should 
be, at the side of the condenser, but the air and feed pumps should 
be worked from or by the guide-blocks of the engines, rather 
than from the steam piston. Having investigated and commented 
on the existing merits, and demerits, of the marine engines of the 
present day, I shall now (as I think but fair to myself and all parties 
concerned) give my opinion as to what a marine screw engine 
should be. First, observing that to accomplish any great saving of 
fuel, high pressure steam must be used fifty to sixty pounds per 
square inch in the placo of eighteen to twenty-five pounds. The 
expansion valve should be cylindrical at each end, but collapsed or 
contracted in the centre tv half the area, steam being thus powerless 
to cause or control its action, the motion teing obtained by a lever 
and slotted dise, the latter on the crank shaft, the neutrality being 
due to the stroke and length of the cylindrical ends, which work 
through projections of a V shape, within the valve casing; the 
grade is altered by shifting the pin into either slot; the cylinders, 
slide valves, guides, and arrangements of condenser, similar to that 
of the single piston rod type; but the valves of the air pump, 
circular, aud the seating separate for each valve, secured by two or 
three studs, the joints being made by india-rubber; the suction 
valves should be inverted in the bottom of the condenser, the 
discharge valves being on the same level; the injection water 
should be distributed in the condenser by a perforated pipe, the 
perforations being slots; half the length of the pipe should be half 
the area at the steam end, that at the water end being divided by a 
plate, and perforated on the upper part only ; the bilge injection 
should not be allowed to enter the condenser but at the ends of the 
air pumps; the water from the bilge being mixed with oil, tallow, 
and dirt from the ship and stoke-hole, injures the india-rubber 
valves, and chokes the perforations of the seatings, also in a heavy 
sea of continuation the dirt in the bilge, mixing with the grease 
from the en. ine-room, forms into balls of a hard substance, requiring 
the bilge boxes to be carefully attended to; the main frames, for 
the purpose of strength and lightness of material, should be of 
wrought-iron plates and angle irons, this would make a stronger 
and better frame than those at present used of cast iron; the valve 
link should be solid, as at present, but slotted at the ends to ensure 
the eccentric reds being in centre of the valve rod; the suspension 
rod should be conuected to the top eud of the link, which should be 
lowered for going ahead. ‘The vibration of the link is due to the 
length and position of the suspension rod and stroke of the valve ; 
more attention to this has lately been given, but in some cases the 
double or slotted link is still adopted. It should be carefully con- 
sidered, in introducing a new link motion, that the vibration ought 
to be lessened, rather than increased, Also itis the wear and tear 
of the block in the slotted or double link that has caused the intro- 
duction of the solid kind. The starting wheel would be 
(as usual in single piston rod engines) on the side of the 
condenser. The motion for raising the link should be by 
levers and a weigh shaft, passing in front of the cylinders, 
near the base line, at the starting end of the weigh shaft a worm 
wheel should be keyed, the worm shaft receiving motion by mitre 
gearing on it and the starting wheel shaft; this arrangement is 
simple, powerful, and effective. The present mode of working the 
air and feed pumps is good; but if the motion were derived from 
the guide blocks of the piston rods, four stufling-boxes would be 
done away with, and a more perfect vacuum maintained. This 
fact was as apparent and clear ten years ago as it is now, and yet 
the evil remains. The handles for regulating the steam, relief, 
injection, and blow through valves, sheuld be near the starting 
wheel, which can be attained in this class of engine with simplicity. 
The shifting valves should be at the back of the condenser. In 
desiguing marine engines it should be borne in mind that the 
oscillation of the ship, caused by the waves, render accessibility 
indispensable, All glands of stutling-boxes should be fitted with a 
worm and wheel to each stud or bolt, so as to be adjusted from the 
latform without stopping the engines; also, the feed and bilge 
ps should be capable of being rendered non-effective, so t 
the valves can be renewed. Accessibility to the valves of the a 
pumps should be strictly observed. If the designers of some 
arrangements of condensers and air pumps had to go to sea with, 
and attend to the same, they would learn a lesson of great advantage 
to themselves. 

It will be seen in this and my previous letters I have not 
alluded to surface condensation, or combined high and low pressure 
steam; these subjects I reserve for a future period, and also even- 
tually advert to marine boilers and superheating. In conclusion to 





my remarks on marine engines, I beg to state, I shall be thankful to 
any competent party who will discuss the matter with me through 
this journal, so that the improvement required in marine engines 
may be further practically developed. 


Irso Facto, 





ROAD LOCOMOTIVES, 


Sm,—I have read with pleasure the several articles which hav: 
appeared from time to time in your valuable journal relating to 
high-speed locomotives on common roads, and especially the iwo 
letters by Mr. Hayball and Mr. Hare, which appeared in your last 
impression. I agree to the letter with Mr. Hare, in holding out that 
every engineer should publish through your columns the amount of 
success, and also the difficulties he met with in constructing an 
engine of this sort. The mutual information gained in this way 
would be of great advanta-e, and save a deal of disappointment, and 
might also have the effect of bringing out a machine very much 
needed, and one that, no doubt, will become common before ‘long. 

It is evident that the recent display of fire-engines with their 
light, strong framing, and their small but powerful boilers, demon- 
strated to the modern engineer the possibility of locomotives for 
quick traffic on common roads. 

Mr. Hayball gives the description of his engine, the performance 
of which is wonderful, and is on the geared principle. Mr. Rickett 
dispenses with gearing altogether, mounts his engine on springs 
with the axle boxes sliding in horn plates, something similar, I 
think, to rail locomotives with outside cylinders. In wy opinion, 
there are so many objections to horn plates and crank pins near the 
wheels of carriages of this class that they cannot be got over. The 
principal one is the dirt of the road; look at any coach wheel after 
running a duzen miles through mud, and imagine the state of slides 
had they been there. Another is the range of the springs being so 
great when jolting, that it would interfere with the proper working 
of the engine, unless it was fixed toa frame without springs, and 
that would be bad also, no doubt; but a carriage on that principle 
could be made to work well for a while, but how long it would keep 
in order might be doubtful. 

With respect to Mr. Hayball’s gearing, the question is, why not 
have cylinders three times the capacity and dispense with it; and 
by using the rods from the cylinders to the axle to receive the thrust, 
would allow the springs to be put on and act the same as in the 
ordinary omnibus; the cylinders also could be allowed to oscillate a 
little with the sway of the machine, and the steam and exhau pes 
made flexible by means of a number of well-made movable joiuts. 

Here, again, might be an objection to the use of large cylinde 
but whetber or not, I will leave it to some of your readers to explain— 
which occurred to me in an experiment I recently made. In one of 
those small tubular boilers, same as used for fire engines, there is a 
very great amount of steam generated, which can be used very well in 
small cylinders at high speeds; the question is, could this steam be 
used with large cylinders at low speeds? 

I made a little vertical boiler for a screw yacht which I have in 
Lough Neagh; it was 4ft. Gin. high, 2ft. wide, had 95 one-inch 
tubes, and about 7dft. of heating surface. When it was in my yard 
a gentleman suggested the idea of trying its evaporating power, 
and, consequently, everything was made ready. With a coutinuous 
blow of steam, and at a pressure of 100 1b., I found it difficult to burn 
28 lb. of coal per hour without blowing the water out of the boiler; I 
tried four successive days with no better result, and in every case when 
the fire was good, away went the water in a shower, and would 
have soon emptied the boiler. I was disheartened at this, knowing 
that the steam raised on 28 lb. of coal per hour would never do for 
the boat, yet I put it in, and when connected to a direct acting 
engine, 4}in. cylinder and 8in. stroke, I was enabled to consume one 
hundredweight of the best Welsh coal per hour, the engive making 
300 revolutions per minute, and the yacht going eight miles an hour. 
Even in heavy seas, when the boat's gunwhale dipped in the water, 
it did not prime. Now it seemed to me that blowing steam at a re- 
duced pressure into large cylinders might be like blowing it into the 
atmosphere and cause priming; if this be the case, it would certainly 
speak in favour of Mr. Hare's plan, using small cylinders at high 
speeds, I must uot be understood for a moment as stating this is 
the fact; but if any of your readers will be kind enough to explain 
the phenomenon in any other way I shall feel grateful. 

As 1 am about to commence a road carriage I would feel happy, 
with your permission, to communicate, through your journal, with 
any of your contributors on this interesting subject, and will feel 
pleasure in making known the difticulties I encounter as well as the 
successes. Wituiam Crawrorb, 

Lurgan, November 21st, 1864, 


——_. 














Sir,—Observing last week the remarks of your correspondent in 
reference to my direct-acting engines presumed to be difficult in 
d by 





ascending inclines, I beg to state that it has been remar! 
every person who has travelled with them, how easily and at al 
any speed, they will ascend inclines of 1 in 10 or 12. Your corre- 
spondent remarks that they must run quickly to get up at all, but 
I can assure him that whether at speeds of 8, 4, 2, or 1 mile per 
hour on steep inclines, with loads of five tens behind, they stick to 
their work better than any geared engines we have made, and when 
on steep hills we have accidentally been short of steam, they will 
keep on though scarcely moving, and if stopped will start again 
with a very slight increase of pressure. 

Again, as to steering, your correspondent appears to be under tho 
impression that we usually drive with one wheel, and couple the other 
wheel only to ascend inclines ; but in quick speed engines, where the 
load to be drawn is proportionately small, certainly not exce g that 
of the weight of the engine itself, a less proportion of weight may 
be placed on the driving wheels and more on the leading wheels, 
giving greater steering power, and allowing one of the drivers to slip 
more easily when both are coupled ; so that our practice with these 
engines is always to work with both wheels coupled, except iu turn- 
ing a very sharp corner, such as entering a yard or turt back in the 
road, ‘These engines, weighing about six tons empty, will take loads 
of five tons over any ordinary roads at from ten to fifteen miles per 
hour, and are under the most perfect control; their guaranteed work 
is four tons load at ten miles per hour. Tos, Rickert. 

Castle Foundry, Buckingham. 



























Sin,—The following particulars will be of interest to your corre- 
spondents of the 18th, and others seeking information ou this subject. 
The steam passenger engine was made by Carrett, Marshai! } 
of Leeds, ix 1861. - 

The boiler has 100ft. effective heating surface, and stands 3v0 1b. 
test pressure; is of best Yorkshire iron, welded with fifty-eigut short 
solid drawn copper tubes, brazed into a copper fire-bose 

The cylinders are Gin, diameter and Sin. stroke; 
crank shaft of steel ; link motion, and a separate expausi 
cut off from one-eighth to one-third. First motion of engine mikes 
five to one revolution of the driving wheels, which are it, 1)in. 
diameter, and at 800ft. of piston make 17} miles per hour. he 
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engine has one leading steering wheel Sit. diameter, w parallel 
motion guide to take up extra strain. 
The driving wheels are loose on the main ‘ each is 








secured upon a hollow shaft revolving upon the main central one; 
the latter is driven by gear from the first motion and ca a pair 
of central revolving bevel couplings, which drive into similar 
couplings on the inner ends of the pipe shafts. ‘The bevel 
couplings being free to revolve, become bevel wheels only when 
there is any differential velocity required to the driving wh ; 
thus, with both wheels free, yet always driven, the engin 
completely around either wheel; and in fact, move a 
way. ‘The main principles involved iu this arrange 
invention of the late Mr. R. Roberts. 

In constructing steam carriages for common roads all couplings 
are to be avoided, and two driving wheels fast on one axis are sure 
to come to grief; the springs should be at an angle to re t 
blows instead of the axle boxes or their guides; provision should also 
be made {or the main shaft at certain moments, having either end 
elevated while its opposite end is depressed in running at high 
speeds. In the above engine this is effected by suitable expedients. 

To those interested in ihe matter of road locomotion, whether for 
pleasure or profit, it may not be out of place here to mention other 
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ways of connecting engines to driving wheels so as the latter can 
in all cases turn freely and be always driven. 

For direct-acting cylinders, the former described counter, or first- 
motion shaft, can be dispensed with, but the engines would only 
move one-fifth the speed, or require to be five times larger for the 
same power. Increasing the length of stroke is a very limited 
expedient, though one in the right direction. For indirect motion 
with high speed of small pistons the before-mentioned bevel clutches 
can be less in size and placed upon the first-motion shaft, with 
the engine cranks at each end; a pitch chain to each driving wheel, 
loose on its axis, may, in some cases, be more convenient than a 
wheel on each driving wheel gearing into a pinion on each side of 
the central bevel clutches. It might be preferred to mount the 
first motion shaft above or below the main axle in a connection 
and continuation of the same axle-boxes, so that the two shafts 
partake of the same irregular motion, and the driving gear is always 
in the right position for easy working. | shall be glad to hear of some 
other methods of accomplishing this object from your correspondent 
of the 18th inst., “ On road locomotion,” and to learn what others have 
accomplished in these matters from time to time. 

Sun Foundry, Leeds. 





W. O. Carrert. 


Soutn hensincton Museum.—During the week ending 19th No- 
vember, 1864, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
8,405; on Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.), open from 10 a.m. till 4 pm., 1,298; total, 
9,703. From the opening of the museum, 4,953.305. 

Tue Manvuractore oF GOLD IN AusTRALIA.—It appears that the 
sale of spurions gold in the Ararat district has become a subject of 
very grave importance. This gold is supposed to be some eleven 
carats fine, and can only be detected by means of the blow-pipe. 
The alloy is used with the greatest care, and with an amount of 
ingenuity such as Chinese alone can command. Every particle of 
the metal, which is fine, is simply an exceedingly small particle of 
lead or silver, either round or flattened, thickly coated over with 
gold. The spurious metal was purchased by Mr. Flattley, at Cath- 
cart, and was not detected until trausmitted to the Bank of Victoria ; 
when its fineness aud freedom from dirt aroused the suspicions of 
Mr. Archer, who applied the blowpipe, and by this means discovere 
the fraud. 

Tuc Earruenware Trape.—Martinmas closes a trade year of 
great prosperity in the Staffordshire potteries. Up to within a 
recent period the American houses have been fully employed ; but 
the demand in the spring having been excessive, many orders have 
lately been countermanded The demand for the home market has 
been uniformly good, and there has been an advauce in prices for 
ordiaary ware. The colonial trade has, generally speaking, been 
steady, and it is expected that the federation of the British North 
American provinces will lead toa considerable extension of business 
in that quarter. The progress of fres trade principles on the Con- 
tinent has led to av expansion of trade with France, Italy, and other 
countries ; and although the sanguine expectations formed respect- 
ing the French markets at the conclusion of the commercial treaty 
have only been partially realised, there is already a good demand 
for the better classes of articles; and a more careful study of the 
tastes of the French will, it is anticipated, lead to still more satis- 
factory results. The South American and West Indian markets are 
in a tolerably healthy state; but the supply of English pottery to 
India and China is small compared with the vast population of those 
countries. As European habits and customs, however, take firmer 
hold, a large and lucrative trade will, in all probability, develope 
itself. The most important social event in the district during the 
past year has been the introduction of the Factory Act—the result 
of a request made to the Government by a large number of 
manufacturers to interpose on behalf of the overworked and 
ill-taught children of the operative classes. Considerable oppo- 
sition was offered to the introduction of the half-time system, 
respecting the operation of which many vague fears were enter- 
tained ; but both masters and men have, nevertheless, addressed 
themselves loyally to the carrying out of the provisions of the Act. 

Tue Transport AND StorAGE OF GuxrowpER. — The following 
regulations to be observed by masters in charge of barges, Xc., in 
the Thames, Medway, and Orwell, and canals adjoining, were last 
week issued at Woolwich by order of the Naval Director-General 
of Stores, Captain Caffin, C.B., A.D.C. to her Majesty. They set 
forth that—* Whenever barges or other craft belonging to, or 
engaged by, the military store department are employed in convey- 
ing gunpowder, ammunition, or other combustible stores, the 
following rules are to be observed. With regard to fires or lights 
on board :—* 1. No fires are to be lighted on board any barge or 
craft conveying gunpowder or other combustible stores to any place 
inthe river Thames within one mile below Gravesend, or in either of 
the canals leading to Aldershott or Weedon; nor between the Nore 
and Chatham in the river Medway; nor within two miles of the 
Spit or outer buoy leading to Harwich Harbour. “2. When the 
barge or other craft is one mile below Gravesend, and not nearer 
than halfa mile of any inhabited place or magazine, fires may be 
lighted on board for cooking purposes only. 3. No barge having 
powder on board is to remain alongside the jetty or wharf of any 
magazine during the night, nor at any time (day or night) except 
when actually employed in the operation of embarking or disem- 
barking powder or ammunition, but is to haul off and anchor at a 
distance of not less than 900 yards from such jetty or wharf if 
powder is on board, and if empty of not less than 400 yards, 4. No 
barge having powder on board is to be left without having a respon- 
sible watchman in charge. 5. With regard to the sailing and riding 
lights required to be carried according to the Admiralty regulations, 
the usual tinder-box, &c., will be used for the purpose of striking 
a light, and uader no pretence are lucifer matches to be on board. 
Smoking on board is most strictly prohibited. 6. As soon as the 
barges, &c., have been loaded the hatches are to be carefully covered 
with tarpaulins, and battened down, and are not to be removed or 
disturbed until the cargo is ready to be discharged. 7. A powder 
flag must be kepi flying during the time the combustible stores are 
on board.” A code of instructions, drawn up for the guidance of 
the foremen and others employed on board the floating magazines 
off Woolwich, has likewise been read and signed by every person 
engaged there, and all persons have been given to understand that 
the slightest breach of the regulations, or any dereliction of their 
ordinary duties, will be punished with instant dismissal. No per- 
son is to enter the magazine portion of the ship without changing 
his shoes for the proper slippers provided for the purpose, and the 
labourers employed in working the magazines or removing powder 
from vessels, are not to carry knives or other objectionable articles, 
and are to wear the dresses to be in future provided for their use. 
The foremen are to see that the magazines are carefully swept with 
a hair broom after every day’s woik, and take care that a proper 
supply of hides, wadmiltilts, and mats is in readiness and use during 
the removal of powder. The foremen are to be particular in hoist- 
ing the “red flag” during the day, and to take care that one of the 
labourers allowed for the protection of the ship is constantly on 
deck keeping a look-out, which duty, under the foreman’s direc- 
tions, is to be performed by the labourers alternately. A night 
watch, consisiing of one foreman and two labourers, is to be elli- 
ciently kept, oue of the iatter being always on deck. The foreman 
will visit the watch every four hours, and the result is to be entered 
in a book, and reported in the morning to the military store officer 
in charge. The pumps are to be sounded at least once a day, and 
care is to be taken that the fire-engines and appurtenances are kept 
clean, and in perfect working order. No person having the slightest 
appearance of being intoxicated is to be permitted to enter the ship, 
nor are any spirituous liquors to be allowed on board. No fires or 
lights of any kind are to be allowed on board the ship at any time, 
except those at the masthead during the night. The men on watch 
are to hail all boats approaching the ship. Col. Boxer, R.A., super- 
intendent of royal laboratories, has been appointed by the Secre- 
taries of State for War and the Home Departments to inspect all 
magazines on shore, and establish a uniform regulation for them. 
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LAW INTELLIGENCE. 


COURT OF CHANCERY, Livcoty’s-inx.—Noy. 19. 
(Before the Lond CuanceLior.) 
SIMPSON U. HOLLIDAY, 

‘THIs was an appeal from a decree of Vice-Chancellor Wood 
granting an injunction to restrain the defendants from infringing a 
patent claimed by the plaintiffs for “improvements in the prepara- 
tion of red and purple dyes.” The case came on for trial before the 
Vice-Chancellor without a jury, on various issues, directed to test the 
validity of the patent, and the present appeal came before this Court 
in the form of a motion for a new trial. The substance of the case 
appeared to be that in January, 1860, Dr, Medlock obtained a patent 
for “improvements in the preparation of red and purple dyes,” the 
principle of which consists in treating aniline (the light blue 
obtained from coal tar) with arsenic acid, so as to form an arseniate 
of aniline, and then decomposing such arseniate of aniline into 
crimson or magenta dye. Very shortly after Medlock had filed his 
specification, Mr. Nicholson, one of the plaintiffs, filed a provisioual 
specification for obtaining the colouring matter by taking a solution 
of arsenic acid in combination with aniline. Upon discovering, how- 
ever, the previous application for a patent by Dr. Medlock, Mr. 
Nicholson abandoned his own specification, and in October, 1860, 
purchased Medlock’s patent for £2,000 from Messrs. Hands, of Bir- 
mingham, to whom Medlock had, in the first instance, assigned it. 
In May, 1860, Messrs. De Laire and Girard obtained a patent for 
producing “red and violet colouring matter” by mixing arsenic 
acid with water, adding aniline, and heating the homogeneous mass 
at a low fire, the claim, like that of Medlock’s being for the use of 
arsenic acid, for converting aniline into colouring matter. The 
defendant Holliday, who was a manufacturing chemist at Hudders- 
field, had made and sold “ magenta” dye, by what was admitted to 
be De Laire and Girard’s process, and which the plaintiffs contended 
was an infringement of Dr, Medlock’s patent. The plaintiffs, 
Messrs. Simpson, Maule, and Nichelson, manufacturing chemists 
of the Atlas Works, Newington, filed their bill as as-ignees of 
Medlock’s patent, to restrain such alleged infringement, and the 
claim was resisted by the defendants on various grounds—that 
there was no novelty or originality in Medlock’s patent; that the 
specification was insuflicient; that the alleged invention was of no 
practical utility, and that there had been no infringement of it by 
the defendants. The question mainly turned before the Vice- 
Chancellor upon the meaninz of the word “dry” in Medlock’s 
specification in the following clause :— 

“] mix aniline with dry arsenic acid, and allow the mixture to 
stand for some time; or I accelerate the operation by heating it to 
or near to its boiling point, unti! it assumes a rich purple colour, 
and then I mix it with boiling water, and allow the mixture to cool ; 
when cold it is filtered or decanted. The aqueous solution which 
passes through the filter contains a red colouring matter or dye, 
whilea tarry substance remains in the filter. This tarry substance 
dissolved in alcohol, methylated spirit, or ot’ sr suitable spirit, 
iurnishes a purple dye. ‘These solutions of colouring matter may 
be used at once in the process of dyeing, concentrated or diluted 
according to the tints required. The mixture of aniline and arsenic 
acid, after being heated, may be allowed to cool, and then forms a 
paste, which may be preserved ; when required for use, it is mixed 
with boiling water and treated as above described. I have found 
that the proportion of two parts by weight of aniline to one part by 
weight of arsenic acid yields a good result, but I do not confine 
my-elf to that proportion, as it admits of variation. What I claim 
is the manufacture or preparation of red and purple dyes by treat- 
ing aniline with arsenic acid as hereinbefore described.” With 
reference to the meaning of the word “dry,” used in the specifica- 
tion in connection with “ arsenic acid,” a great quantity of scientific 
evidence was adduced in the Court below, including the testimony 
of Drs. Hoffmann, W. A. Miller, A. 8. Taylor, Letheby, Odling, 
Frankland, Professor Abel, Mr. Dugald Campbell, and others. The 
contention on the part of the defendants was that “ dry” meant 
“anhydrous” acid—that is to say, deprived of all water, and there- 
fore the specification was bad, inasmuch as anhydrous acid would 
not produce the combinatfon claimed by the patent. On the other 
hand, the plaintiffs insisted that “dry” meant only physically dry, 
but still containing a percentage of water in combination, and that 
at the date of the granting of the patent (1860) acetic acid was only 
known by the public generally as “ hydrate,” whereas the term 
“anhydrous” was familiar to a very few, and as connected with the 
laboratory in experimental chemistry, and not certainly as a word 
of commercial import. Another objection to the validity of the 
patent was that it was for a double process, beginning in the 
specification as above set forth—“ or I accelerate,” &c., and that, as 
the mixture without the application of heat would not produve 
colour, the specification was ambiguous, and calculated to mislead 
operators. ‘I'he Vice-Chancellor decided in favour of the validity of 
the plaintiff's patent, and the defendants appealed. The case on 
behalf of the appellants was not concluded at the rising of the Court. 

Mr. Rolt, Mr, Hindmarch, Mr. Bevir, and Mr. Day were for the 
appellants ; Sir F, Kelly, Mr. Grove, Mr. Bovill, Sir H. Cairns, Mr. 
Giffard, Mr. Drewry, and Mr. J. A. Russell for the respondents. 





EXPLoratiON OF THE AMAZON.—It appears that the Morona, a 
Peruvian steamer charged with the exploration of the Amazon, has 
arrived at the port of Mayro, only 95 leagues from the Pacitic, car- 
rying 7ft. of water to the port. She came from England, ascended 
the Amazon 700 leagues, the Ucayati 200 leagues, and then passed 
up the Pachitca, which, till then, had only been navigated by fodian 
canoes. 

LuiaL Or A New Macuine ror Gerring Coau.—A coal cutting 
machine on an entircly new principle, the invention of Messrs. Lock 
and Warrington, colliery owners, Kippax, and Messrs. Carrett and 
Marshall, engineers, Leeds, has been tried within the last few days 
at the Kippax Colliery, near Leeds, in the presence of a number of 
colliery owners and mining engineers. The trial is said to have 
been perfectly successful. The coal cutting machines which have 
been tried recently in other districts have been worked by compressed 
air, and on the principle of the pick motion. This machine is, how- 
ever, worked by water pressure at 150 1b. to an inch, conveyed in 
ljin. wrought iron pipes, from a small engine fixed near the bottom 
ot the pit. The trial was made in the Allerton seam of coal, which 
is 5ft. Gin, thick, but contains a layer of dirt 3in. thick at the height 
of 2Uin. from the floor, which separates the best and seconds seams of 
coal. The machine was mounted on four wheels and traversed on 
the corf tramways. The “holing” or “boring,” which is the 
hardest and most laborious part of the collier’s work, was done re- 
markably well, in oue even straight line, and to a uniform depth. 
The cutters were fixed in a slotting bar, worked with a steady 
longitudinal reciprocating motion at a slight angle, which ripped out 
the whole of the partition of dirt to a depth of 3ft. 3in. at once going 
over. The apparatus being entirely self acting in all its operations, it 
propelled itself forward, secured itself dead fast between the floor 
and the roof, while the cutters were in operation, and again released 
itself with the return stroke, making twenty-five strokes per 
minute. The machine is strong, and not at all compli- 
cated, and is likely to work with durablity. Ove man 
is all that is required to attend to it, and he has nothing to 
do but to set it in motion and stop it when required. The machine 
worked on Wednesday two hours forty-nine minutes, and according 
to the Leeds Mercury excavated the dirt out 3in. thick and 3it. 3in. 
under for a length of 22 yards aud 2ft., and liberated from the solid 
bed of coal 44 tons. The average cost of “baring” by hand labour 
at the same colliery is 8d. per ton; but the principal saving is in the 
economical working of the coal without cutting such a large pro- 
portion into slack as is done by hand-labour. The pressure of water 
can be increased to any required extent, and its quantity needs only 
be enough to fill the circuit of the pipes,—the same incompressible 
fluid thus being used over and over again to convey the power any 
required distance from the source of power to the coal seam to be 
operated upon. 
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THE ALBERT EDWARD BRIDGE OVER THE 
SEVERN ON THE COALBROOKDALE RAIL- 
WAY. 

One of the most remarkable of those great engineering works that 
attend the construction of railways throughout this country, is the 
new bridge over the Severn. It is, we believe, the largest cast-iron 
arch carrying a double line of railway that has yet been erected, the 
span being 200ft. with a rise of one-tenth, and the height 60ft. at the 
centre, A similar arch from the designs of the same engineer, Mr. 
Fowler, was recently erected to carry the Severn Valley Railway 
over the same river lower down, and is known as “the great bridge 
at Arley,” but as yet only one line of rail has been laid over it, and 
in height, as well as in its ornamental features, the Albert Edward 
Bridge of the Coalbrookdale line has decidedly the advantage. 
Being situated, too, in a commanding position, with a magnificent 
landscape in the background, ”it will be sure to attract much of the 
attention of all travellers and visitors to the neighbourhood. This 
bridge is designed to connect most of the Great Western systems of 
railways with an important portion of that system at Coalbrookdale, 
being close to the Builduas Junction of the Wenlock and Severn 
Valley Railways, whence, by works of considerable magnitude, the 
joint line, known as Coalbrookdale Railway, which traverses the 
picturesque valley, is carried to its junction with the Wellington and 
Shiftual branches at Lightmoor. The Albert Edward Bridge is com- 
posed of four cast-iron ribs, of an average depth of 4ft., and of a 
width of Ldin., stiffened and connected with struts and ties of cast 
and wroughtiron. These, at the springing of the arch, rest in hollow 
shoes, which are sunk into large blocks of Derby stone, and are 
bolted downwards through the masonry; thus forming an immov- 
able abutment, on which the stability of the structure mainly depends, 
while, at the same time the arch is free to rise and fall under the 
effect of change of temperature or load. Welearn from the Railway 
News that when recently tested by the Government inspector, Cap- 
tain Tyler, the deflection under a load of 400 tons was only half an 
inch, and on the removal of the weight the bridge resumed its original 
level. After long and repeated experiments with severe rolling loads, 
which showed that no perceptible vibration existed, Captain Tyler ex- 
pressed himself fully satisfied with the structure in all respects. 

We are informed that about 450 tons of cast and wrought iron 
were used in the arch and superstructure, which seems a remarkably 
small quantity of material for a bridge of so large a span; bat it is 
by an examination of the arch from beneath that we are enabled to 
perceive the careful and studied arrangement by which this amount 
of iron has been made to produce one of the strongest structures of 
its kind, with an appearance of traceried lightness and beauty. The 
bridge was cast and erected by the well known ironmasters, the 
Coalbrookdale Company, for the contractors f), t: «ne, Messrs. 
Brassey and Field. rhe desigus were supy' | by Mr. John 
Fowler, of 2, Queen-square-place, Westminster, consulting engineer 
to the Great Western Lailway and to the Metropolitan Railway. 
‘They were executed under the immediate superintendence of Mr. 
Joseph Fogerty, member of the Institute of Civil Engineers, in 
whose charge, as resident engineer, the works both of this line and 
of the Severn Valley and Wenlock Railways nave been carried on 
during the last five years. It may be remarked in general that the 
viaducts und bridges of these lines bear much evidence of bold 
design and skilful execution; but in the section traversing the 
CoaJbrookdale Valley there is an unusual amount of difficult 
engineering work. Sweeping suddenly round a sharp curve into 
the beautiful valley which once formed the favourite hunting 
ground of the monks of Buildnas, before the ironworks and rail- 
ways had been invented to disturb its quiet, we see that quite a 
mountain of earth has been thrown up to make a platform from 
whence numerous branches and sidings run at various levels amidst 
the foundries of the Coalbrookdale Company. Passing through a 
pretty station, with long white platforms, perched on an embank- 
ment 60ft. above the turnpike road, we then skirt the edge of a 
steep wooded cliff by a series of sharp curves trenched out of the 
hillside, and we are carried over a portion of the ironworks and the 
great reservoir of the same company on a fine curved viaduct of 
twenty-six arches, which has been three years under construction. 
further on the railway passes through another reservoir confined 
by massive walls on each side of the line; till, emerging from deep 
cuttings, in which is exhibited a section of the great coalfield of 
Shropshire, we ascend to the summit level and junction station of 
Lightmoor by a gradient of 1 in 50, which extends over a greater 
part of the line. Such is the Coalbrookdale Railway, which was 
opened to public traffic on the 15th ult. 


ROBINSON’S IMPROVED MACHINERY FOR 
ROLLING RAILROAD AND OTHER BARS. 


Tue first part of this invention, by Mr. T. Robinson, iron master 
Laurence Pountney-lane, London, consists in so arranging “ three 
high” rolls for rolling bars, rails, or beams, so that the article shall be 
subjected to the rolls in each of its passes to and fro, and so that 
each succeeding pass shall roll down the fin formed at the preceding 
pass, and thus avoid the turning of the rail, bar, or beam, Com- 
bined with the top roll of the series, or with the roll that performs 
its part of the operation, are yielding guides or their equivalents for 
causing the bar, beam, or rail to pass from the said roll and not wind 
around it. 

The second part of the iinprovements cousists in providing draw- 
ing and forming rolls for rolling heavy iron bars or beam with feed 
rollers, which turn witha positive motion imparted to them by means 
of belts and pulleys, cogged gearing, or other mechanical devices, 
aud which carry or feed the iron when placed on the same to the 
forming rolls, thus dispensing with the necessity of pushin, the iron 
towards the rolls by hand labour, and consequently facilitating the 
work of feeding in the pile. : 

Fig. 1 in the accompanying engraving represents in longi- 
tudinal elevation the rolls with the frame and parts connected thereto, 
and illustrating the first part of the invention ; Fig. 2 is a transverse 
section of Fig. 1, and Fig. 3 is a longitudinal vertical section of 
Fig. 1; Fig. 4 is a longitudinal elevation of a set of drawing and 
forming rolls, illustrating the second part of the improvement; Fig. 5 
is a trausverse section, and Fig. 6 is detached views of the same, 
Iu the rolling of railroad rails, bars, beams, &c.,, as at present pur- 
sued, the length of the rail, bar, or beam is limited by two almost 
insuperable causes, viz., first, the inability to give them the required 
number of passes through the rolls while they retain a sufficiently 
high welding heat; and, secondly, the difliculty of turning the 
rail, bar, or beam, when very long, which must be done to prevent 
or roll down any partings of the fibre of the metal, and to roll 
down the fin that forms at the loose or free parts of the grooves of 
the rolls. ‘The construction and arrangement of rolls, illustrated in 
Figs. 1, 2, and 3, is tended to remove the difficulties heretofore 
encountered, and permit of a rail, bar, or beam being rolled at a 
single heat one-third longer than can be done by the arrangement 
of rolls at present in use. This is done by so contriving that each 
succeeding pass shall roll down the fin formed by the preceding 
pass, and avoiding the turning over of the bar, rail, or beam, which 
in rolling a beam of 50ft. or 60{t, in length, is a very important 
savivg. ‘The bor, rail, or beam is also rolled in its passages back 
and forth, every part of the rail or beam which has a tendency to 
part or rise being rolled down ; moreover, the necessary heat for 
rolling is longer retained in the metal than when the bar is 
returned at each pass over the rolls to be re-entered at the same side 
of them, for not only is an economy of time effected, but the metal 
retains more of its heat in passing back through or between the 
rolls than when passed back over them, It is well known that the 
tendency of the metal, in passing between rolls, is to follow the rolls, 
and any portion of the metal that detaches itself from the rail or 
beam turns up in the direction of the rotation of the roll ; but, b 
reversing the passage of the rail or beam through the rolls, suc 
detached or parted portion is again rolled down into its place. 
When “two high” rolls are used, the rail or beam must be turned 
i over, and when this act of turning over is a necessity, the length 
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of the bar must be limited, owing to the rapid cooling of the metal. 
The inventor claims that‘a rail or beam 50ft. long can be rolled by 
the plan illustrated with greater facility than a rail 35ft. long can be 
rolled by the old method. It is believed that a rail even 7Uft. long 
can be economically rolled without a weld, a thing hitherto un- 
known in this art. 

A, A, represent the base or bed of the frame, with undercut 
grooves a, a, formed in their upper face. Upon these base pieces are 
supported the pillar blocks or side pieces of the frame B, B, which 
are screwed to or otherwise united to blocks that can move in the 
undercut grooves a, a; C, D, E, represent three rolls, whose journals 
c, d, e, are supported in suitable boxes, fg, 4, arranged in the side 
pieces B, B, of the frame. Over the tops of the journals c, d, e, of 
the rolls are followers i, j,k, which are adjustable to their respective 
eg through the set screws F, F, at the tops of the pillar 

locks B. ‘There are also side bearers x to the journals, for holding 
them in a proper vertical line. The tops of the pillar blocks are 
held together by stay rods G, G, and screw nuts thereon. The rolls 
herein represented are arranged for five passes, but may be arranged 
for a greater or less number of passes; they also have a duplicate of the 
finishing pass (which is the last one), because that groove should be 
more perfect than the others need be, and the working passes will 
last as long without repair or renewal as will two sets of finishing 
grooves. The shape or contour of the bar, rail, or beam, is formed 
in reverse in the rolls as is common in the art, and may be made 
with such gradual reductions or changes of form as are found most 
advantageous, ‘The top and bottom rolls C, E, are what ars termed 
groove rolls or flanged rolls, whilst the centre roll D of the series is 
a tongue roll, The rolling surface of the roll D is greater in cir- 
cumference than that of the lower roll E, for the purpose of tbrow- 
ing or keeping down the end of the bar or beam, and preventing it 
from winding on the said roll D; thus it overhangs the lower roll. 
The guides H receive the lower side of the bar, rail, or beam, and 
keep it in a direct line as it leaves ihe rolls. Now as it is actually 
necessary that the roll D should have a greater rolling surface than 
the one E below it, aud as the top roll C must bear the same relative 
position (mechanically) to D that D does to E (that is to prevent 
the bar from winding around it), there would seem to be a 
mechanical impossibility when it is understood that the roll C is 
almost a duplicate of E, and yet in effect it must be as much larger 
than D as D is larger than E. ‘To overcome this hitherto insuper- 
able difficulty in the sizes of the rolls when used * three high,” is one 
of the features of this invention, and consists in the introduction 
into the machine of yielding or self-adjusting guides or clearers 
m, m, whose points are made of steel, and shaped to fit into the sharp 
angles of the grooves, and take the rail or bar upon themselves the 
moment it passes the point of closest impact between the rolls. 
Thus not only is the bar prevented from winding itself around the 
top roll C, but it is guided and conducted out between stationary 
guides n, n, and thus these guides or clearers m have the same effect 
in keeping the bar or beam from winding on the roll C that the large 
diameter of D effects in protecting itself, whilst C and E may thus 
have the same rolling surfaces, which they must have to match 
with the centre one D that works in common with both of them. 
‘The guides or clearers mare represented as suspended from rods 0, 0, 
Bey 





attached to levers p, p, which are pivoted on the rod g, and furnished 
at their outer ends with weights r,7r,to hold the guides in the 
corners of the grooves. Of course springs or any other equivalent 
device may be used for holding up these guides in their proper 
places, whilst their points may te on to the adjusted and adjust- 
able position of the rolls. The beam or cross bar I prevents the 
heels of these guides or clearers from rising above a fixed position, 
whilst their points, which can descend by the rising of the weight, 
cannot rise, being in contact with the roll. 

Suitable guides are furnished for keeping the bar in its proper 
lateral position, while the stationary guides below, and the yielding 
or elastic ones above, keep it in proper horizontal position, and pre- 
vent winding. The operation is as follows:—The pile or iron of 
which the bar or beam is to be made, being suitably heated, is first 
passed through the groove or pass 1 (see Fig. 3), and returned 
through the pass 2. Incoming through 2 a fin will be formed at 
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the lower left-hand corner of the pass or loose side of the groove. 
It is then passed through the groove 3 (without being turned over), 
and the fin formed in the groove 2 now comes in the tight or solid 
part of the groove, and is rolled down, while another or lesser one | 
forms at the upper right-hand corner, which is now the loose | 
corner. Thence it passes through the groove 4, where the fin | 
formed in the groove 3 comes into the closed part of the groove, and | 
is rolled down, and a lesser one formed at the lower left-hand | 
corner, which in turned is rolled down at the fifth pass, and so on, 
each succeeding pass rolling down the fin formed in the preceding 
pass, without the bar being at auy time turned. If any part of the 
bar or beam should start up or detach itself, which often happens, 
and curve up, as it invariably does, in the direction of the wotion of 
the rolls, at the return pass it will be rolled down again, as the direc- 
tion of tle bar is reversed at each operation or pass, and thus the bar 
or beam need never be changed “end for end.” Should it be necessary 
at any time to bring the bolt back after it has passed through 
the groove 1, and before it passes through the groove 2, it may be 
done by passing it through the pass s. As the bar or beam goes | 
through the passes it is received on the skeleton table J, and thence 
back between the guides, as above stated. By this construction and 
arrangement of “three high” rolls, not only can a longer bar be 
made, and with less labour than heretofore, but a better bar, inas- 
much as it is made quicker, and whilst the heat is in a better weld- 
ing condition. There would even be economy in the preservation 
of the heat by returning the bar between the rolls than over them, 
if not rolled or reduced on returning, as they lose less heat when 
passed between than when passed over the rolls. 

On reference to Figs. 4and 5, which illustrate the second part of 
the invention, A represents the heavy iron frame which supports 
the journal boxes of the rolls ; B, C, and D, represent the rolls for 
rolling heavy iron bars or beams, and which are of the usual con- 
struction of ‘three high” rolls. They are formed with grooves 
according to the shape of the bars to be rolled. E, F, and G, repre- 
sent guide plates, the partitions @ of which stand opposite the 
tongues of the rolls, and thus cause the pile to enter the proper 
grooves of therolls. H avd I are two cylindrical rolls, which are 
mounted in front of their respective guide plates E, F, and in such 
a manner that the bar, wheu in contact with the feed rolls, and the 





BARS. 


Fic .s 





roll which draws or forms the iron, may clear the guide plates, as 
represented by the dotted linesc andd. The rolls H and I may 
have a positive motion imparted to them by means of the belts L 
and M, which pass respectively around their pulleys N and O, and 
the journals f, g, of the rolls B and C, from which they receive 
their revolving motion, the rovolution of the rolls If and I being in 
the same direction of those of their respective rolls B and ©, or, in 
other words, the feeding rolls rotate in the same direction as their 
respective drawing or forming rolls. 

The operation of the mactine is as follows :—Motion being im- 
parted to the various rolls, the end of the heated pile is placed upon 
the feed roll I, which carries it on to the forming roll C, and 
between the rolls C and D, whence it passes out between the parti- 
tions of the guide plate G, until its end drops over the edges of said 
plate and down on to the plate E. ‘Tbe top line of the feed roll H 
being above the level of the plate E, the pile is fed to the roll B, and 
passed between the rollers B, C, in a manner similar to that above 
mentioned. The application of the feed rollers, as described, to 
rolling mills effects great advantage in the feeding in of the pile to 
the latter. In the arrangement as used heretofore the pile, as it 
escaped from the forming rolls, was allowed to fall upon a truck, 
buggy, or carriage, which was placed in front of the rolls, and tbis 
carriage with the heavy bar on it had to be pushed by hand towards 
the rolls, which is very laborious; while, under the present 
arraugement, this labour is performed automatically by the feed 
rolls which carry the pile forward rapidly into the rolls, which alone 
is of great importance, as the rolls will take the piece much better 
than when it comes against them slowly, as is the case when 
actuated by manual labour only. The feed rolls may be driven by 
any known mechauical device suitable to the purpose, provided they 
turn iu the direction to carry the material to the drawing or forming 
rolls. 


Raitway Extension in France.—(From our Correspondent.)—By 
the opening of the section from Venee-Cagnes to Nice uuin- 
terrupted railway communication has now been established between 
Paris and the Italian frontier, over a distance of nearly 700 miles. 
On the section which has just been opened a fine work of art occurs 
in a bridge thrown over the Var. ‘his bridge will accommodate 
both the railway and also an imperial road. This viaduct bridge 
recals a somewhat similar structure, thrown by the company over 
the Rhone, between ‘Tarascon and Beaucaire. By “the compavy 3 
I mean the great undertaking known as the Paris, Lyons, end 
Mediterranean system. ; 

ForeigN anp CoLontat Jottinas.—According to a commercia 
“Blue Book” just issued in France the total number of merchant 
vessels in France amounts to 15,092, measuring together 980,239 
tons. Out of the above 8,218 do not exceed 2U tonseach. Only 
485 exceed 400 tons, viz., 253 from 400 to 500 tons, 113 from 500 to 
600, 46 from 600 to 700, 30 from 700 to 800, and 43 of 80 and 
upwards. Of those 485,117 tons belong to Bordeaux. Havre pos- 
sesses 116 vessels of the same kind, Nantes 73, and Marseilles 111.— 
{t is stated that proposals have been made to the directors of the 
Royal Danish Railway for the purchase of that undertaking by @ 
German company, 
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TO CORRESPONDENTS. 

Norice.—A SprciaL EpITion of THE ENGINEER 7s 
published for FOREIGN CircuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 


ENGINEER compels us to go to press at an early hour of 


the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

A YounG ENGINEER. — Squares equal in area to the area of the corresponding 
circle given on the same horizontal line in another column. 

SMATREET.— The locomotive to which you refer has never Leen used in practice. 
Your boiler is large enough to supply @ pair of 14in. cylinders. 

T. A. H.— Your arrangement is by no means bad ; simpler mechanism, how- 
evei, is extensively used on some lines, and answers equally well. 

A ReaveEr.— We could not possibly find space to enumerate the patents which 
have bren taken out for improvements in equilibrium slide valves—they can 
be counted by the hundred. é 

Y¥. H.— We believe that no definite arrangement as to the future publication 
of the lectures to be del.vered at the Royal School of Naval Architecture has 
been determined upon as yet. 

W. M.—A wrought iron pipe, lin. diameter, and lin. thick, will carry a 
pressure of aout 3,000 lb. per square inch without bursting. In practice it 
should not be exposed to a greater strain than 700 lb. or 800 Lb. 

H. 8S.—A boiler supported on trunnions, as you propose, has been patented 
Jor years. It has never answered very well, and there are far better expe- 
dients for getting over the digiculties caused by the variation of water level. 

Joun HuaGetr.— Send us the following particulars, and we can then tell you 
approximately the power exerted by your engine :—The diameter of the 
piston, in inches andeighths ; the number of strokes pr minute ; the length 
of stroke; the pressure of steam in the boiler, and the diameter of the aper- 
ture in the throttle cock. 

L. HaGuu (Stockwell) —The Medea is on the North American and West 
India stations. She was commissioned in September, 1861, so that her 
three years’ term has expired, and she may be expected home in a@ month or 
two, or, perhaps, not for another year. 

T. AINsLIE.— We really cannot be responsible for the safe custody of communi- 
cations sent us unsolicited. The papers to which you refer have probably 
Sound their way, with hundreds of others, mto our waste basket months 
since—a sact which, for your sake, we very much regret. 





AUSTRALIAN IRONWORKS. 
(To the Editor of The Engineer.) 

Sin,—Can you inform me if there are any ironworks in the Australian 
colonies where they have started, or are about to start, puddling‘and rolling 
iron? If so, please give the address. Z 

Sheffield, Nov. 1864. 


RAISING SUNKEN VESSELS. 
(To the Editor of The Engineer.) 

Sir,—Can you inform me if there be at this time any parties about 
London who have an apparatus for raising sunken vessels by air bags, or 
other air machinery ? J. W. Wooprorp. 

St. Ann's-wharf, Earl-street, Blackfriars, Nov. 23rd, 1864. 
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PRESERVING WROUGHT IRON FROM CORROSION. 
(To the Editor of The Engineer.) 

_Sir,—It has been reported that Mr. Roebling, the engineer of the 
Niagara suspension-bridge, employs a kind of enamel for protecting wire 
rope from corrosion. This composition is said to have been successful for 
the purpose. Can you, or any of your readers, afford me any more infor- 
mation on this matter ? INVESTIGATOR. 





IMPACT v. WEIGHT. 
(To the Editor of The Engineer.) 
S1r,— Your correspondent having fessed that the question asked was 
of an ‘‘ unmeaning nature,” I have merely to state that I did not allow for 
momentum at all, and that I did not express in Ibs. avoirdupois, far less in 
pints or gallons. 
Probably ‘‘ Impact” would like to rule hammers by the horse-power as 
a commercial unis. 
13, Gladstone-street, 21st Nov., 1864. 
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(To the Editor of The Engineer.) 

Sir,—Could you fi:d room in your pages to insert the following pro- 
blem, which some of your mathematical readers may oblige me by 
solving :—Given, that a body weighing one pound, and falling from a 
height of 1ft., produces a certain effect, say, upon some impressible substance, 
as clay, by penetrati g it to an observed distance; what must be the weight 
of a body falling from a height of x ft., x being diminisued indefinitely, to 
produce the same effect. 

And may we not, if the above problem be exactly solvable, by considering 
a body falling froma height of z ft., « being indefinitely decreased, as 
eventually under the sane conditions as a body at rest, pass to a com- 
parison, generally, of the effect preduced by a falling body, when arrested, 
with that produced by the same body at rest ; or, which is the same thing, 
compare the effect produced hy a falling body, and, generally, of «a body 
moving with any velocity, with its weight. ENQUIRER. 

November 18th, 1864, 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEKRS.—Tuesday, Nov. 29th, at S p.m. : “ De- 
scription of the Great Grimsby (Royal) Docks, with a detailed Account of 
the tnclosed Land, Entrance Locks, Dock Walls, &c.,” by Mr. E. H. Clark. 

INVENToR'S INstI1UTE.—Thursday, Dec. 1st, at 8 p.m.: Discussion on 
the kecommendations of the Royal Commission appointed to inquire into 
the Patent Laws. 





Advertisements cannot be guaranteed insertion unicss delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under w three shillings: each line afterwards, eight pence. The line averages 
eight words ; blocks are charged the same rate for the space theyflll. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tuk ENGINERR can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the ajlice on the following terms (paid in advance):— 

Haly-yearly (including double number) ds. 9d. 
Yearly (including two double numbers) £1 ils. 6d. 
credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, Mk. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Bditor of TUR ENGINEKR, 103, 
Strand, London, W. C. 
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SCREW ENGINES IN THE NAVY. 

THE re-construction of our navy to some extent opens up 
every question connected with screw propulsion once more. 
The iron-clad frigates of the present day, although of 
larger tonnage than the old-fashioned line-of-battle ships, 
are really less commodious. The suppression of the upper 
decks has rendered the space below the water-line exceed- 
ingly valuable, and therefore a reduction in the size, if not 
in the weight, of the propelling machinery, is imperatively 
dictated. ‘The immersed surface and midship section 
determine the power required to attain any given speed 








more effectively than any other elements. Far from being 
reduced, we find that these have been augmented during 
the last few years. In future wars there is no room to 
doubt that the ship which can steam at the greatest velocity 
will possess advantages which it is impossible to over esti- 
mate. And thus, although the space placed at the disposal of 
the engineer is more than ever restricted, he finds himself 
called upon to supply engines of a maximum efficiency. 
Under such circumstances but one course is left open. ‘The 
dimensions of the machinery must be reduced without 
entailing any corresponding reduction of power. The 
problem thus presented is not easy of solution. The 
experience of thirty years has done much to introduce 
modifications which have all tended at once to reduce the 
size and weight of marine engines. ‘The old side lever engine, 
fitted with fiue boilers, weighed at least one ton per horse- 
power, while the direct-acting engine, fitted with tubular 
boilers, seldom weighs more than 12 ewt. The proportion 
which the effective bears to the nominal horse-power has 
also been slightly increased, and the best modern 
machinery, therefore, weighs little more than double the 
weight per effective horse-power of a good locomotive. 
With such a result there is good reason that we should be 
tolerably well satisfied, but it is still open to question if a } 
further reduction of weight and space occupied may not be } 
accomplished. It is true that machinery afloat is exposed 
to strains unknown in locomotive practice, and that whereas 
the marine engine is required to work continuously for 
weeks together, a run of a couple of hours is the maximum | 
effort demanded from the locomotive. In the latter ma- 

chine, therefore, opportunities are afforded for tightening 

up brasses and bearings, lubricating, examining, and effect- 

ing adjustments of the machinery which are simply un- 

known at sea, Yet, even though we admit all this, and much 

more to the same effect, it does not for a moment 
follow that any further improvements in the marine engine 
are hopeless). Much may possibly be gained from 
extended adoption of steel in the form of crank shafts, 
piston rods, &c., and still more from the introduction of ! 
higher pressures and greater piston speeds. While a | 





diversity of opinion exists as to the best form and arrange- 
ment of the machinery, it is absurd to regard any existing 
form as the best. It is not easy to settle the individual 
claims to be considered as an infallible authority of such 
firms as Penn and Sons, Maudslay and Field, Bolton and 
Watt, Sinclair and Co., &c. Yet it is certain that the 
system adopted by each in fitting similar vessels would 
present a remarkable evidence of difference of opinion. It 
is possible that the results obtained would, in all cases, be 
identical, but this in itself is not sufficient evidence that the 
problem of screw propulsion has been definitely solved. 
in the mercantile marine, space, although valuable, is dealt 
out to the engineer with a tolerably liberal hand. Until 
the introduction of iron-plated ships, the same might be 
said of the navy; but, since that period, the space below 
the water-line has been so imperatively demanded for 
other purposes that, in more than one instance which has 
come within our knowledge, contracts for the construction of 
machinery have been granted to certain firms simply because 
they possess a reputation for turning out more compact 
engines than other competitors for Admiralty favour. 
This fact is sufficiently suggestive, and it is by no means 
impossible that such firms should yet enjoy the monopoly 
of fitting our best ships with machinery. It is certain that 
under the existing pressure a great deal has been done in 
the way of reducing size ; much more, in point of fact, than 
the engineering public at large is aware of. But with this 
reduction of size, unfortunately, evils have been introduced, | 
the full effect of which can only be properly estimated by : 
the engineers in charge. Compactness has been so effec- 
tually attained that it is next to impossible to gain access to , 
any part of the machinery; the most trifling repairs can 
hardly be effected at sea, and a very inconsiderable break- 
down suffices to send the ship into port, and to render the { 
taking to pieces of an entire engine absolutely necessary. \ 
This is not as it should be; and we cau only attribute the 
existence of such a state of affairs to an unfortunate preju- 
dice against high piston speeds, which effectually precludes 
the adoption of smaller cylinders and gearing than those 
which now obtain. It is quite true that high speed 
engines have been tried, and thatthey have failed ; but it is 
not equally true that in such cases these engines presented 
such modifications as are absolutely necessary to secure 
good results ; and it is certain that where proper precau- 
tions have been taken, and the machinery specially designed 
to obtain the given end, the results have been eminently 
satisfactory. 








about the same as that of paddle engines of equal power, 
the piston speeds being very nearly the same, as a rule. In 
screw engines the shorter stroke compensates for the 
greater number of revolutions ; and as the machinery is 
invariably self-contained, so tu speak, and derives no sup- 
port from the hull, the framing is usually heavier than that 
of paddle engines of the best type, in which the main 
shait is almost wholly supported by crank beams, which 
may be regarded with strict propriety as forming part of | 
the hull. Properly speaking, this fact cannot be regarded | 
as an objection; the unity existing in the framing of | 
screw engines operates as an element of strength, and, all | 
things considered, we believe that these last are less liable | 
to break down from causes unconnected with the wear and | 
tear of the brasses, &c., than paddle engines. ‘The factor | 
of safety is larger, and, although a very variable quan- 
tity, it is suffered by the best makers to assume very 
ample, and in some cases extravagant, proportions which 
would not be tolerated in the case of the paddle wheel. 
The use of steel would increase it yet more, even with a 
slight diminution of scantling; and it may yet be found 
advisable either to exclude cast iron altogether as a mate- 
rial for frames, in favour of wrought iron, or to adopt 
malleable castings. By such expedients it is possible to 
increase the factor of safety by at least one half, and thus 
higher pressures and greater speeds might be resorted to 
with prudence. The actual would then bear an increased pro- 
portion to the nominal horse-power—or, in other words, to 


{ 
} 
| 
| 
The weight of the best screw engines in the navy is | 
| 
| 





the dead weight of the machinery. With high piston 





speeds, however, it is absolutely necessary that large and 
accurately fitted bearing surfaces shall be provided, and, 
what is of yet more importance, an effectual arrangement 
of counterweights. Without these last it is impossible to 
keep machinery in order; and, in their absence, any 
attempt at high piston speeds is certain to lead to disap- 
pointment. <A velocity of 500ft. per minute is perfectly 
compatible with the continued integrity of the members of 
an engine properly constructed and designed ; but very 
great perfection of workmanship is indispensable. During 
the last few years piston speed has crept up slowly but 
steadily, and a velocity of as much as 400ft. or 420ft. per 
minute has been maintained for long periods, in engines of 
the largest class, with perfect success. 

It is obvious that in the case of every ship one pitch and 
velocity of screw will be found to give better results than 
any others. ‘The velocity of rotation of the screw shaft is 
therefore usually determined without much regard to the 
engine. If we suppose, therefore, that in ships of the 
Warrior class, 40 revolutions per minute are found more 
economically suitable to the purposes of propulsion than 
any other number, higher or lower, it follows that any 
attempt to introduce high piston speed must be developed 
in direct-acting engines by increasing, not the number 
of revolutions, but the length of the stroke ; and for various, 
reasons it will be found, as a rule, that it is in this direc- 
tion we must look for the attainment of the best results. 
The moment that we arrive thus far, however, we find 
that the question assumes a new aspect. It is justly re- 
garded asa matter of paramount importance to secure a 
long connecting-rod. ‘The engine room of a man-of-war is 
seldom situated so far forward that there is much space to 
spare between the cylinder covers and the crank shaft, 
Under such conditions, while the connecting-rod is retained, 
it is not easy to see how any other than an extremely 
moderate stroke can oe employed ; and therefore, notwith- 
standing the introduction of the return piston-rod arrange- 
ment, moderate strokes are the rule and long strokes the 
exception. Practice just now is all in favour of the hori- 
zontal connecting-rod engine. It is worth while to con- 
sider whether the preference is well grounded or not— 
whether a different type of engine may not give to 
the full as excellent results. In a word, whether arrange- 
ments of machinery at present almost wholly neglected 
may not be employed with such advantage that a very con- 
siderable reduction both of weight and occupied space may 
be realised. 

While the connecting rod is retained, long stroke hori- 
zontal engines will be inadmissible in the case of any but 
ships of the largest class; and even when dealing with 
frigates of 4,000 or 5,000 tons burden, it will be found that 
the demands for power are so exigent, that the available 
space, however great, is certain to be found all too little ; 
and thus, under even the most favourable circumstances, 
power will be obtained rather by the aid of large diameters 
than by long strokes. If we abandon the connecting rod, 
the primary difficulty is at once overcome. Unfortunately, 
anything like a serviceable rotatory engine has yet to be 
invented, and the many attempts which have from time to 
time been made to produce arrangements which would 
possess some of its advantages, without its defects, have 
proved so unsatisfactory, that we may, with one exception, 
pass them by without notice. ‘This exception is to be found 
in the engines of the American frigate Princeton, built from 
Ericsson’s designs. ‘These, we believe, gave the utmost satis- 
faction, and certainly lasted out the original hull in which 
they were placed, performing their work for a period 
of more than ten years after a fashion which left little to 
be desired. ‘Their general arrangement is so well known, 
that it is not necessary that we should do more than remind 
our readers that the pistons were rectangular, swinging 
within a segmental case, instead of reciprocating within a 
cylinder. it is true that connecting rods are required to 
communicate the motion to the crank shaft, but this neither 
detracts from the general simplicity of the engines, nor 
introduces any difficulty as regards room athwart ships, 
It is apparently to be regretted that a system which 
promised so farly has not been thought worthy of 
a more extended trial with a view to its ultimate 
adoption in particular cases, It is remarkable that, 
although nearly every other form of engine has 
been employed more or less extensively, the oscil- 
lating arrangement has never come into favour for 
driving the serew direct. Practically, it has supplanted 
every other direct-acting paddle engine, if we except the 
steeple. In spite of the most violent opposition it has 
worked its way into the regard of our great shipping com- 
panies solely by virtue of its intrinsic merit ; and yet, 
with one or two exceptions, it has not as yet found its wa 
into British screw ships. Messrs. Bolton and Watt fitted the 
Simoom with a four-cylinder 350-horse direct-acting engine, 
from which very fair results were obtained, and this con- 
stitutes the most noteworthy example of the application of 
thisclass of enginetoscrew propulsion with which we happen 
to be acquainted. It is not easy to see in what the objec- 
tions to the use of the horizontal oscillating cylinder reside. 
It is demonstrably true that no loss of useful effect can 
follow from the translation of the centre of gravity of the 
swinging mass, consequent on the motion of the piston, 
through a moderate distance on either side of the trunnions. 
On the contrary, the weight of the heavy piston and rod 
may be made to assist the crank over the dead points. Or, 
if the cylinders are placed in couples one on each side 
of the shaft, as in the Simoom, the pistons can be 
made to effectually balance euch other. It is highly 
improbable that the cylinders would be more prone to wear 
oval when swinging on trunnions than if supported on a 
rigid frame. ‘Ihe piston rods may, if desirable, be made 
tubular in order to present an increased surface to the 
glands, or they may be made rectangular in cross section, 
the extreme corners being rounded off, in order to fulfil the 
same object. From the small breadth of engine room re- 
quired by the oscillating engine, it is evident that a long 
stroke can easily be secured under the most unfavourable 
conditions of space that it is probable the engineer will 
ever encounter. Andin this qualification an advantage 
resides, sufficiently important to render the extended ap- 
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plication of the oscillating arrangement in screw ships of | Three times the working pressure is a considerable amount, 


war worthy of careful consideration. 


THE FRENCH AND THE PRUSSIAN REGULATIONS FOR 
BOILERS. 

A FIT companion picture to a sketch of the means intro- 
duced by Mr. Fairbairn for the safe management of steam 
boilers, would be afforded by a brief examination of the 
official regulations in action in France and Prussia for the 
same purpose. It need scarcely be said that France and 
Prussia are the two most intellectual nations of Europe, 
and that they are accordingly more advanced in engineer- 
ing than any of the other Continental peoples. The now 
desolate western annexe at Kensington bore witness to 
some excellent pieces of work from both countries, and, 
sparse as such a show necessarily was in its foreign 
departments, it proved in demonstration that there are 
some things still to be learnt from our more advanced 
Continental neighbours, Not that we would by any means 
advocate such an impossible thing in England as a police 
supervision of boiler power ; we would merely point to 
the varied lessons which, in this instance also, are always 
to be learnt irom comparisons. 

For some time there has been a talk in France about 
altering the regulations for steam boilers and other steam 
apparatuses ; but a similar agitation has been here on foot, 
and during as long a period, for a reform of the existing 
patent laws, and also without any public results. The 
laws as to boilers—at least up to a late period—have only 
been modified so as to allow for the application of steel 
plate. Under the law, the first origin of which dates as 
far back as 1810, after which date it was considerably 
modified in 1523, 1843, and 1852, all the parts of a boiler 
and of its engine intended to be under pressure, must be 
tested to three times the effective steam pressure in the 
boiler. tis to be noticed that the steam cylinders and 
jackets, the steam chests, and steam pipes are all 
to be included in this proof. From this test of a 
three-fold pressure are excepted :—Boilers of cast iron, 
which must be tried to five times the working pressure ; 
tubular boilers, such as locomotive boilers, which are 
only proved to double pressure; and also boilers with flat 
sides, which are not, curiously enough, subject to any hy- 
draulic proof if the usual pressure of the steam does not 
exceed one and a-half atmospheres, or about 224 lb. to the 
square inch. The French law also fixes the thickness of the 
plates by means of a formula, according to which, for 
instance, a boiler one métre in diameter, with 75 1b. steam 
pressure, has a thickness of 8:40 millimetres, or nearly one- 
third of an inch. This strength is much more than is ever 
adopted with ourselves, and is even more than the thick- 
nesses of plate given by the Government regulations of 
Austria, Bavaria, or Wurtemberg, or by the old Prussian 
regulations. ‘The shells of locomotive boilers in France 
are allowed—according to a ministerial order promulgated 
subsequently to the old law—to have a thickness only two- 
thirds of that which is calculated according to the general 
formula. When steel is used it may be only half the 
thickness of iron plate, but it must be of such a quality as 
to bear a load of 60 kilogrammes to the square millimetre 
without breaking, elongating at the same time one-fifteenth 
of its length. 

The former Prussian regulations were similar to the 
French law, as they also absurdly determined the thickness 
of the plates. But this was done away with in the Verord- 
nung published a couple of years ago. According to art. 17, 
every boiler must be tried by means of the force pump. 
Tubular boilers, such as those used for locomotives and 
portable engines, are tried to double the working pressure ; 
all other kinds of boilers are tried with three times as much 
load on the safety valves as when the boiler is at work. Ac- 
cording to a subsequent clause, published last year, the sides 
and the stays of the boiler must undergo one and a half of 
this pressure every time that the boiler has been submitted 
to any considerable repairs, and every time that any sta- 
tionary boiler is rcmoved to another H fine We have been 
informed, though the story has a somewhat mythical look, 
that some of the Prussian officials push their zeal as to 
testing boilers to such an extent as to wish to prove porta- 
ble engine boilers every time the engine is shifted! Each 
boiler must be furnished with two feed apparatuses ; each of 
the two must be worked independently of the other, and 
each one must be of such a size as to be able to feed the 
boiler alone by itself. In this way, however, several 
boilers communicating together may be considered as a 
single one. It may be remarked that this law as to boilers, 
in combination with the peculiar Prussian law—or no law— 
respecting patents, acts in a curious way on the importers 
of portable engines into Prussia. ‘The regulation substan- 
tially means the use of Giftard’s Injector in addition to the 
pump driven by the engine, as the two apparatts are re- 
quired to be driven independently of each other. Now the 
Prussians refused M. Giffard a patent right for his 'njector 
on the score that it was not new, so that an Injector can 
be bought cheaper in Prussia than anywhere dhe except 
Switzerland. ‘The makers of brasswork in Prussia thus 
tell the English importers of portable engines that an In- 
jector can be put on the engine when imported, ata cheaper 
rate than in this country. The regulations requiring two 
independent feeds is, doubtless, good as far as it goes; but 
the requirement according to which every boiler must be 
fitted, not merely with the ordinary metallic gauge, but 
also an open mercury gauge is of rather doubtful value. 
Of course one gauge of this kind is allowed to do for a set 
of boilers, but it is no joke to be obliged to have a glass 
tube, every 28in. of which has to represent 15 1b. pressure 
of steam on the square inch. Besides, however good a 
mercury gauge is for the time being, it is well known to be 
subject to alteration. 
the glass, and as a result takes away the delicacy of the in- 
strument. ‘The use of cast iron is absolutely prohibited for 
steam boilers, except when used in the shape of cast iron 
domes, safety valve covers, and man-holes, or any other 

ts not in contact with the fire. Inthe same way all 
rasswork is also forbidden, except in the form of flue tubes. 

It is seen that the amount to which common stationary 
and tubular boilers are proved is similar in both countries. 


The mercury oxidates and obscures | 


and there are probably few of the common run of boilers 
that would stand this tension without being more or less 
injuriously strained. On the other hand, if the factor of 
safety of a boiler ought to be eight times the working 
pressure, as it is given by Dr. Rankine, then the proof 
should be half this, or as much as four times the working 
pressure. The Prussian regulations are certainly superior 
to those of France in the fact that they do not specify a 
determinate thickness of plate. How can any formula 
take into account the quality of a material which varies 
from 27 tons to the square inch down to as low as 143 tons, 
and which even varies with the direction in which the plate 
is strained? It is also very difficult to determine the exact 
thickness of the plates in a boiler when not bricked up, 
and it is simply impossible to tell the exact state of the 
rivets. 

The two main difficulties about all these Continental 
regulations are that, in the first place, they cannot very 
well take into account the quality of the materials, and 
in the next place that no testing, or any regulations as to 
proportion, can meet subsequent deterioration through wear. 
Apart from leakages, which, if in great number, would 
testify to bad workmanship, what is to prove the quality 
of the plates, unless, indeed, this quality be so low that 
cracks appear at portions? In fact, there can be little 
doubt that the highest practical skill and the greatest care 
are required to draw true deductions from the results of 
the hydraulic test, whether high or low. And for most 
constructions of boilers besides the tubular locomotive 
boilers, three times the working pressure is practically too 
high, and is often likely to create the evil it is designed to 
prevent. There are many strong self-evident proofs of the 
swaddling effects on the progress of improvement of these 
rules. In the best case such rules can only be up 
to the existant state of knowledge at the time they 
were framed; and though often altered, in all Conti- 
nental countries, to meet the progress of the times, it is 
evident that they must have been an incubus during the 
space of time preceding amendment. Nor, as we can state 
from experience, are the rules themselves as bad as the way 
in which they are carried into effect by a set of unpractical 
and ignorant, and therefore arrogant and capricious, men. 
The true way, however, to judge of the effect of these laws 
would be to compare the statistics of explosions in unfet- 
tered England and America with the average number of 
explosions in Continental countries. It is to be regretted 
that no complete data of the kind appear to exist. The 
only authoritative statement bearing upon this point that 
we have met with is that, in the French department of the 
Haut-Rhin (in which the management of boilers is, of 
course, influenced by the French regulations), two explo- 
sions take place in ten years, amongst an average of 277 
boilers. This is an inferior result to that effected by the 
Manchester Association; for only two boilers in 1,371 
under their care exploded during a period of five years 
from the first formation of the Association. 

BOILER INSPECTION COMPANIES. 

CaN a boiler explosion be termed an accident? Would 
a jury, composed of twelve competent engineers, decide 
that boiler explosions are casualties ? We should say that 
few engineers—and no engineer who had considered the 
matter—would seriously assert that boiler explosions cannot 
be prevented by skilled attention. Men _ professionally 
trained may be said to have a strong feeling on this 
matter, and no eloquent barrister, charm he ever so 
wisely, could persuade such men that boiler explosions are 
not preventible. Given the case of any boiler on the point 
of bursting :—Let the fires be drawn, the water blown 
out, and the shell cooled down; let the hydraulic test be 
applied ; send a practical man inside; and the fact that 
the boiler was on the point of bursting could be certainly 
predicated by such an examination. A boiler explosion is, 
in truth, no more an accident than when a man sits on a 
barrel of gunpowder, and lets a match drop down the 
spigot-hole. And yet the law in this country, as it stands 
at present, practically regards a boiler explosion as a 
casualty—as something like an earthquake, or a storm, or 
an apoplectic stroke. In cases of death through boiler 
explosions, juries generally return a verdict of accidental 
death. Except in cases where very gross negligence can 
be distinctly sworn to, persons injured by such an occur- 
rence as a boiler explosion have, practically speaking, no 
remedy. The explosion has destroyed the greater portion 
of its own evidence, and, likely enough, the most im- 
portant human witnesses have been silenced in the same 
way. Itis probable that more than enough property is 
annually destroyed by boiler explosions than would suffice 
to support a number of men, equal to the wumber of the 
annually killed, while engaged in inspecting all the boilers 
throughout the kingdom. 

Under the existing state of the law with regard to boiler 
explosions, a working man who may have been injured for 
life, or the survivors of a bread-winner who may have been 
killed outright, have practically no remedy. We all know 
how expensive a luxury law is in this country, and how 
| often the poor man has had to go to the wall on account of his 
| very poverty. In a case of this kind, often requiring 
expensive special witnesses, and demanding on the part of 
such witnesses very high practical and scientific skill, the 
| longest purse generally wins the day. When the father 
of a family belonging to the poorer classes is killed out- 
right, it is no satisfaction that a negligent stoker or owner 
can be convicted of manslaughter. ‘The bill which Mr. 
Ferrand, the member for Devonport, attempted to intro- 
| duce last session, was intended to render an action main- 
| tainable by the next survivors against any person whose 
neglect had led to a boiler explosion, It appears that, 
| under the present law, a man, when injured under such 
| circumstances, can recover damages ; but, if killed outright, 

his surviving relations cannot recover damages, “ although 
| the death shall have been caused under such circumstances 
as amount in law to felony.” * We should say that some 














* “A Bill for Compensating the Families of Persons killed by Boiler 
Explosions through the Neglect or Default of the Owner.” Ordered 
| by the House of Commons to be printed, 4th May, 1864. Bill 89. 





enactment of this kind, facilitating actions for damages 
against owners, either by the people injured or by their 
survivors, ought todo much good. There can be no doubt 
that if some owners were certain of great pecuniary loss 
through explosions this would give a great impetus to the 
use of safe and strong boilers. But the great difficulty 
consists in making unprofessional men really understand 
that a boiler, simple as it may look, is in reality a very 
complicated machine, submitted to a most complicated 
train of mechanical and chemical forces united together in 
the endeavour to break their bonds. The destruction of 
and injury to life and ooey that annually take place 
in England through boiler explosions amount to something 
much more than is generally believed. According to a 
careful but confessedly incomplete statement by the chief 
engineer of the Manchester Association for the Prevention 
of Boiler Explosions, no less than 76 persons were killed 
and 80 more or less injured by boiler explosions which 
occurred last year. The amount of property destroyed 
at the same time must, by the special account appended to 
each explosion, have amounted to a very considerable 
aggregate sum. But if all the explosions and their results 
were registered, the sum total of disaster from this single 
cause would be still greater. This appears all through the 
lately issued report of the Royal Commission on the metallic 
mines of this country, and boiler explosions seem to be a 
fruitful source of death and disaster amongst the mining 
population of Cornwall, Devon, and other districts. 
Doubtless many of these occurrences result from pure 
ignorance. What is to be done? Are we to have 
recourse to the Continental system, according to which 
every step taken with regard to the building in and use of 
a boiler, is under Government construction? This would 
be clearly impracticable in England. Or is a Government 
engineer to be sent down to attend every inquest resulting 
from anexplosion ? This would not entirely meet the evils 
of injury to limb and destruction of property. The 
simple remedy appears to us to be—1. In legal facilities 
being afforded for recovering damages to persons injured ; 
2, in a more general spread of the truth that a boiler 
explosion is not, humanly speaking, an accident ; and 
3, ina more general spread of the special knowledge 
required to know whether a boiler is or is not in 
a safe working state. The first of these remedies, that of 
a modification of the law of damages through criminal 
negligence, may be said to be the business of the Legis- 
lature ; the two last would be effected by a general spread 
of companies like those in Manchester for the prevention 
of boiler explosions. 

If Mr. Fairbairn—who, by his inventions and experi- 
ments, has done more than any other man to advance the 
art of the boiler maker—had only achieved the single thing 
of founding the Manchester Boiler Association, he would, 
merely for this, have deserved gratitude as long as such a 
thing asa boiler is in existence. The idea of this systematic 
inspection is, apparently, very simple; but it could only 
have originated with one thoroughly acquainted with the 
necessity for the scientific periodical examination of boilers. 
It would be difficult, for obvious reasons, to estimate the di- 
rect saving in life and property effected by this Association 
in the Lancashire districts. ‘This might, perhaps, be done 
if accurate returns were in existence of the average number 
of boiler explosions that took place in Lancashire before 
the formation of this institution. The Manchester Asso- 
ciation has been in existence for ten years, and every year 
has witnessed a reduction in the number of dangerous 
boilers in the district. During the first years about ten 
per cent. of the boilers inspected were found to be in a 
dangerous state. This is now reduced to little more than 
four per cent. The excellent reports of the managing 
engineers have greatly advanced engineering practice with 
respect to stationary boilers ; and our own columns periodi- 
cally bear witness to the accession of knowledge in the 
management of boilers, acquired by means of the working 
of this institution. Nor do the inspectors confine them- 
selves to ascertaining the safe state of the boilers them- 
selves. Indications are taken from the cylinders, and the 
consumption of the quantity of coal is ascertained ; and this 
has also resulted in a gradual diminution of Lancashire fuel. 
Four visits are made every year to the boilers and engines 
of the members of the Association. ‘The state of the dif- 
ferent fittings is carefully tested, and the steam gauge 1s 
checked by an indicator, a tap being provided for the 
purpose. “Once a year a thorough examination of the 
inside of the boiler and of the flues is made, in order to 
watch the progress of the deterioration of the boiler 
through corrosion, buckling of the plates, and other causes. 
All this work is done at very low charges, and even @ 
single boiler can be examined at a rate little above that 
of a weck’s wages of a labourer. The visiting inspectors 
are, in fact, so many instructors in steam engineering, and 
while a check is placed on the doings of an ignorant or @ 
careless stoker, a better man has every chance of learning 
his business—of acquiring some sound notion of the 
terrific latent forces over which he is placed as guardian. 

An interesting question with regard to these associations 
is their exact relation to the members. Should they take 
the position of insurance companies to insurers; assuring 
the boilers for a certain sum per annum after preliminary 
examination like that given by the medical men of 
insurance companies, to intending insurers, following the 
tirst examination by periodical inspection, and paying @ 
compensation in case of an explosion? Or should the plan 
of the original Manchester Association be adopied, accord- 
ing to which the boilers are examined every quarter of a 
year for a certain fee, advice and assistance being given as 
required ? It appears to us that the principle of insurance 
is scarcely applicable to boilers. When a man insures 
his life or his house, his very existence is too much in- 
volved in what he ensures to make it likely that he will be 
careless of his life or of his house, because in the case of 
either being destroyed, a certain sum will be paid as com- 
pensation. And in the case of insuring other people’s 
lives, it has been found necessary that the insurer should 
prove a direct interest in the life he insures, ‘This 1s not 
so with a boiler—unless indeed it be just below the 
office or the residence of the insurer. The fact that 
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an owner was insured against any pecuniary loss 
might easily induce him to be: parsimonious and neglectful 
in the means that ought to conduce to its safety, and a 
kind of premium would thus be put upon suicidal careless- 
ness. All assurance policies for life make an exception 
against death by suicide; and neglect in the management 

f 2 boiler is pretty similar in principle. Again, we do not 
suppose that any boiler insurance society could well afford 
to take into account compensations to the persons injured, 
for if this were done sums like those occasionally paid by 
railway companies for accidents would change hands— 
supposing, of course, that it would be as easy to bring a 
compensation suit for injury through a boiler explosion as 
through a railway accident. We by no means wish, 
however, by these remarks, to detract from the value of the 
company which has been successfully formed in Man- 
chester for insuring boilers. ts leading idea may be said 
to consist in applying the principle of assurance in com- 
bination with arrangements similar to those of the Associa- 
tion. Nor can it be supposed that all danger is done away 
with merely through the visits of the engineers of such 
societies as those in Mauchester. ‘This is no more the 
fact than the visits of a good doctor can secure the patient 
from disease, if he docs not follow the professional advice. 
In fact a boiler association does stand towards the boilers 
under its care in the position of a medical mau towards his 
patient. 

We may as well say that there are one or two points 
with regard to the reports of the Manchester Association 
for the Prevention of Boiler Explosions that we should like 
to have cleared up. A certain number of the boilers 
inspected are “considered dangerous,” through corrosion, 
for instance. Does this mean that corrosion has diminished 
the thickness of the plate down te a certain amount over a 
certain area? We should also like to know the amount of 
hydraulic pressure which is applied to the boilers in use. 

It would be natural to inquire why boiler assuance 
companies have not been longer formed in (say) the 
capital itself, and in the other large manufacturing 
towns, besides Manchester. Why has not this most 
beneficent arrangement been spread over a larger area? 
It is true that an important association has been formed in 
Statiordshire, in a district once notorious for explosions, 
and, according to their report, which we published last 
August, it is paying a clear dividend of 5 percent. But 
this and the Manchester companies are only narrow oases 
in a wide desert of neglect of safety precautions and of 
economy of fucl, in the management of steam generators in 
this country. ‘Two companies have been lately set on foot 
in the metropolis, but they can scarcely be said to be in 
active operation. ‘lhe main reason that systematic boiler in- 
spection is so slow in spreading, is to be found in the 
apathy or ignorance as to the danger of neglecting steam 
boilers. ‘There can be little doubt that an enactment to 
increase the responsibility of those whose neglect causes 
such disasters, would lead to the adoption ef safer forms of 
steam generators, and to their subjection to a system of 
skilled inspection. Should the present state of things 
continue much longer, some more powerful hand than that 
of Mr. Ferrand may take up the question in Parliament, 
and boiler owners may have to exchange the mild regimen 
of private inspection for Government inspection—King 
Stork for King Log. 





Suipsuiping ry Sour Wates.—In the course of last week 
the first iron steamship built in Cardiff was successfully launched 
from Mr, Scott liussell’s yard. She is a paddle steamer, named the 
Mailorea, built for the Spanish Government mail service, and is a 
fine specimen of naval architecture. 

Sunsuine.—A curious return is regularly obtained in Scotland 
from above filty stations uf the Meteorological Society—a return of 
the number of hours of sunshine. Taking the mean of all these 
stations, the number of hours of sunshine in the last seven years has 
been as follows:—In 1887, 1,665; in 1858, 1,825 ; in 1859, 1,817; in 
1860, 1,620; in 1861, 1,674; im 1862, 1,563; in 1863, 1,711 The 
number in 1858 averaged exactly five hours a day throughout the 
year. Inthe six: us from April to September, the summer half 
of the year, there >» 1,154 hours of sunshine in 1857, 1,261 in 1858, 
1,302 in 1859, 1,083 in 1860, 1,094 in 1861, 1,052 in 1862, 1,133 in 
1863, 1,289 in 1864. Tie number in 1858 averaged very nearly 
seven hours a day in these six months. In the eight years, 1857- 
1864, the sunniest month was May in three instances, June in three, 
July in two. 

Nava anp Orpvance.—The first supply of the new 64-pounder 
muzzle-loader Armstrong guns intended to be issued to the navy 
have been land 




















led at the Ordnance gun wharf, Chatham, from the 
Royal Gun Factory, and arrangements have been made for a 
periodical issue of that description of ordnance until the whole of 
the ves-els ordered to mouat the new 64-po:nder have been fur- 
nished w ith that paricular gun. ‘The Government has decided on 
not issuing the 70-pounder breech-loader Armstrong guus, the 
present intention being to convert the whole of the 70- )-pounders 
dy made into muzzle loader rifled 64-pounders. We understand 
ie Duke of Somerset, in compliance with the exp esved wish 
of the country, has given his sanction to Capt. Cowper I’, Coles, R.N 
uct an ‘ly new ship on his cupola principie. We 6 
ry and aay Gazette) understand that the receut attempts of 
W. - Armstrong and Mr. Whitworth to improve the boxer fuse have 
hitherto prove ry utirely unsuccessful. If the statement be true, the 
fact ouly adds one to the numerous instances already in existence 
of the failure of mere theoretical knowledge to improve upon the 
result of practical experience, 

Prosperity or Tavistock.—Tavistock (says tho Western Morning 
News), is one of the most thriving towns in the whole county otf 
Devon. It is the market for a very extensive and productive 
section of country, in which a great amount of meat-growing 
is carried on. It is the centre of an exceedingly rich mining district, 
which gives employment to some thousands. Nor is the manufac- 
turing element wanting. Though a towa of scarcely more than 9,000 
inhabitants, it contains no less than three large foundry establisu- 
ments, which are in great part engage d ip meeting the requirements « f 
mining industry. ‘These are the bediord Ironworks, Messrs. Nicholls, 
Williams, and Matthews; the Tavistock Ironwoiks and Steel Ord- 
nance Company (limited), formerly belonging to the Messrs. Gill; aud 
the Tavy tron wor ks, Messrs. J. and H. Pearse. Until lately, also, 
Tavistock boasted a woollen manufactory. Judging by present ap- 
pearances, the town is likely to increase in extent aud importance tor 
many years tocome, To this result the accommodation «afforded by 
the brauch railw to Plymouth must materially contribute; not so 
much, however, by bringing Tavistock into connection with that 
port, as by placing it—when the Launceston line shall have been 
finished, and the Okehampton Company working between Copple- 
stone and Lydford—on the great narrow gauge route from the West 
to London and the North; and making it also, when the Laun- 
ceston, Bodmin, and Wadebridge scheme becomes an accomplished 
fact, ae channel of the traffic from the north of Cornwall to Ply- 
mouth, 
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Grants of Provisional Protection for Six Months. 


1846. JAMES Cnuapnor Wuits, Liverpool-street, London, ‘ An improved 
a paratus for holding whips and other articles, ”— Petition recorded 25th 
July, 1864. 

1975. Epwin Crook and Freprrick Crook, Carnaby-street, London, *‘ Im- 
provements in the construction of brackets for supporting banner 
SCT PENS, reading desks, and other articles.”— Petition recorded 9th August, 
1s 

2311. L EONARD CooKk, Horwich, Lancashire, ‘* Improvements in the manu- 
facture of paper cloth.”—Petition recorded 22st September, 1864. 

2423. FREDERIC NEWTON GISBORNE, Adelaide-place, London Bridge, * Im- 
provements in the means of working electric signals for gunnery practice.” 
— Petition recorded 1st October, 1864. 

2449. Jean Oscar CoMMUNAY, Rue de la P epinitre, Paris, “‘ Improvements 
in affixing the handles to shovels and spades. "Partly a communication 
from Antoine Garaboux, Rue de Levis, Paris.—Petition recorded 5th Oc- 
tober, 1864. 

2497. JOUN Ives VAUGHAN, Appleton, Widnes, Lancashire, ** Improvements 
in the manufacture of resins and resinous "substances, and in the appa- 
ratus employed therein, parts of such improvements being also applicable 
to the refining ot coal, petroleum, and bone oils, and also paraffin 
and analogous acids and hydrocarbons.”—-Petition recorded 11th October, 
1s64. 

2511. JOHANNES MOLLER, Shaftesbury-villas, Hornsey-rise, Islington, Mid- 

dlesex, “ Improvements in the preparation or manufacture of colouring 

matter for marking ink and other purposes.”—Petition recorded 12th Oc- 
tober, 184. 

2536. Louis Joun Crossury, Halifax, Yorkshire, ‘‘ Improvements in sup- 
porting and insulating overground telegraph wires.”"—Petition recorded 
14th October, 1864. 

2570. Joun Hart, Sunderland, Durham, ‘‘ Improvements in reefing fore 
and aft sails.”— Petition recorded 18th October, 1864. 

2594. Louis Henry Gustavus Euruarpt, Richmond-road, Bayswater, 
Middlesex, ‘* Improvements in the manufacture of gunpowder, and in 
flasks to contain the same.”—Petition recorded 20th October, 1864. 

5. GkorGe TOMLINSON BousFiELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in the manufacture of aérated bread by the application 
of carbonic acid gas obtained from fermenting vegetable matters, and in 
the apparatus employed therein."—A communication from Struben 
Taylor Bacon, Boston, U.S.—Petition recorded 24th October, 1864. 

2646. Perer Durrvuus, Davis-street, Grosvenor-square, London, “ Im- 
provements in the manufacture of syrups.”--A communication from Jean 
Jacques Grosheing and Auguste Sheurer, Lagelbach, near Colmar, Haut 
Rhin.—Petition recorded 1ith October, 1864. 

2660. JONATHAN SHELMERDINE, Albion "Ironworks, Hulme Hall-lane, Miles 
Platting, Manchester, ** Improvements in cotton gins.” 

2661. JOUN STowo and’ WILLIAM PoLLock, Leven Bank Works, near Bon- 
hill, Dumbartonshire, N.B., “* Improvements in apparatus for tramping, 
Ww ringing, and delivering yarns in connection with dyeing and bleaching 
processes,” 

2662. Joun CRAVEN and Samson Fox, Leeds, Yorkshire, “‘ Improvements 
in railway rolling stock and agricultural and traction engines.’ 

2664. Epwarp Joseri WitLiAM Paknacort, Leeds, Yorkshire, ** An im- 
proved manufacture of artificial stone, applicable to the cutting of metallic 
surfaces.”’ 

2665. Kicuarp ARCHIBALD BrRooMan, Fleet-street, London, “ Improvements 
in sextants, and other similar instruments for "taking observations.”—A 
communication from Pierre Michel Albert Laurent, St. Nazaire, France. 
— Petitions vecorded 27th October, 1864. 

2660. Davip LAIDLAW and JaMES ROBERTSON, Glasgow, Lanarkshire, N.B., 
“ Improvements in exhausting, forcing, compressing, heating, cooling, 
and applying aeriform bodies, and in apparatus therefor.” 

2667. WitLIAM Jackson, Spring-terrace, York-road, Lambeth, Surrey, 
** Improved arrangement of the parts in sewing machiues for using 
shoemakers’ wax thread for sewing on the soles of boots and shoes.” 

266s. JOUN CHARLTON and HENRY CHARLTON, Strangeways, and JouN 
OsBokNé CRISTIAN, Manchester, “ Certain improvements in sizeing, 
dressing, fillmg, and stiffening yarns or fabrics composed of cotton, linen, 
silk, wool, or other fibrous materials or paper, whereby such materials are 
also rendered non-inflammable.” 

2669. JAMES PLAISTER Harriss, Stanley Hall, Yorkshire, “ Improvements 

1 fire-arms and projectiles.” 

679. WiLLiAM Dow.ry, Southampton, Hants, “‘ Improved apparatus for 
enabling the passe myers in a railway carriage to attract the attention of 
the guard and driver when required.” 

2671. JAMES GoobALL, South Hackney, and PuiLLir GoopALL, Spitalfields, 
Middlesex, ** Improvements in brushes ” 

2672, GEORGE AGE, Walthamstow, Essex, *« Improvements in protecting 

the bottoms and sides of ships and vessels.’ 

2673. WittiaM CoRMACK, Little Moorfields, London, ‘‘ Improvements in 
the distillation or destructive distillation of solid matters or semi-solid 
matters capable of yielding fluids or gaseous hydrocarbons or other pro- 
ducts, such as pitcoal, boghead, or other bituminous coal or shale, peat, 
wood, asphaites, tallow, lard, fats, or other solid or semi-solid matters, 
and in the machinery or apparatus employed therein,” 

2674. Groner RypviLL, Dewsbury, Yorkshire, ** A new hydraulic engine and 
pump tor obtaining a motive power, or giving power to hydraulic engines 
or balance engines or pumps.” 

2676. JAMES HAkTSHORN and JoserH GapDspy, Nottingham, “ Improve- 
ments iu manufacturing lace in twist lace machines.” 

2677. Hexry ALFRED Jowett, Hayes, Middiesex, Joun Eaton Jowert, 
Sawlay, Derbyshire, and JouNn BEUL Muscuamp, Pembroke-road, Keu- 
sington, Middlesex, ** Improvements in the construction of rails and 
bearers for the same for tue permanent way of railways.”—Petitions re- 
corded 28th October, 1864. 

2678. ALEXENDER SMiTH and WiLLIAM Siri, Glasgow, Lanarkshire, N.B., 
“Imprevements in, and relating to, centrifugal apparatus such as is used 
iu the manufacture of sugar.” 

2679. Joun Lacey Davies, St. Ann’s-square, Manchester, ‘‘ Certain im- 
provements in machinery or ap,aratus for pressing, rolling, or shaping 
metallic articles of irregular form.”—A communication from Edward 
McNally, Elberfeld, Prussia, 

2680. ANGUISH Honouk AuGusTuUs DURANT, Conservative Club, St. James’s, 
and WILLIAM HENRY PosTLETHWAITE GORE, Hanover-chambers, Buck- 














ingham-street, London, ‘‘ An improved material, or combination of 


materials, to be used for the manufacture of panels and for other con- 
structive purposes.” 

2681. Lours Puwirre GaseikL Better and CHakLes Mariz Puitirre DE 
RuvVkE, Rue Mademoiselle, Versailles, Seine et Oise, France, ** Certain 
improv ements in the application of electricity as a motive power.” 

2682. WiLLIAM CLARK, Chancery-lane, London, ‘* Improvements in bolts 
or fastenings.”—A communication from Claude Marie Bigard, jun., Boule- 
vart St. Martin, Paris. 

2685. JAMES Leg Norton, Belle Sauvage-yard, London, “ Improvements in 
tentering, stretching, and drying fabrics, and in drying yarns, woois, or 
other fibrous materials and paper.” 

2656. GuorGe HENRY Dev EREUX, Lamb-terrace, London Fields, Hackney, 
Middlesex, ** Lmprovements in syphons.”—Petitions recorded 29th October, 
1564. 

2687. Joun Hawkins Simpson, Kilmeena, Ireland, *‘ Improvements in 
electric printing for tel > and other purposes, and in the apparatus 
to be used for such purpose 

2689. BERNARD SCALE, Peckham, Surrey, “ Improvements in fitting and 
mounting chamber utensils,” 

2690. Joskri SoLomMon, Ked Lion-square, London, and ALonzo GALORD 
Grant, Nottingham, ‘* Improvements in lamps or "apparatus for burning 
magnesium and other metailic substances.” 

2691. George Davirs, Serie-street, Lincoln’s-inn, London, “ An improved 
method of, and apparatus for, warming and cooling railway carriages.” 
—A communication irom Pierre Grandjean, Léon Henon, Alphonse Colas, 
and Marcel Colas, Paris 

2692. JoHN MARTIN RowA AN, Glasgow, Lanarkshire, N.B., “ Improvements 

1 presses for expressing fluids.” 

2603. NIELS FREDERICK ANDREASEN, Trafalgar-square, Charing-cross, London, 
- Improv ements in apparatus for distributing liquid manure, and sowing 
seed, 

2604, EpmuND Epwarps, York-buildings, Adelphi, London, “ Improvements 

1 apparatus for mixing and kneading, and for measuring and discharging 
dough (applicable to other substances).”—Petitions recorded 31st October, 

















2095. Joun Freperick Barisses, Fieldgate-street, Whitechapel, Mid- 
d no x, “‘Improvemeuts in apparatus for the reburning of animal char- 
coa 

2696. Pierre Lovis CHARon, , Grove place, Brompton-road, Middlesex, 
** Improvements in fireplaces 

WILLIAM Moopy, Handsworth, Staffordshire, ‘‘ Improvements in 
stringing and tuning pianofortes and other stringed musical instru- 
ments.” 

2698. WILLIAM EpwarD Gepex, Wellington-street, Strand, London, “‘ An 
improved axle.”—A communication from Jean Baptiste Legault, Ferques, 

1¢ Pas de Calais, France. 

2699 Tuomas Ivory, Edinburgh, ‘* Improvements in steam engines, and in 
furnaces, boilers, and condensers for the same, parts of which are appli- 
cable to force pumps.” 

2700. PauL ANDRE Koegr, Paris, “ An improved apparatus for preventing 
the extinction of lamps and similar apparatus.”—A communication from 
Fran¢gois Desiré Victor Molvé, Rue de l’Université, Paris. 

2701. WitttaM Ricz, Market-place, Boston, Lincolnshire, - Improvements 

in applying the wheels and axles of railway and other carriages,” 





26 











2702. Isaac Scuwartz, Castle-street, Falcon-square, London, ‘‘ Improve- 
ments in apparatus for lighting rooms and buildings.” 

2703. WiLLIAM Aston, Princip-street Works, Birmingham, ‘‘ Improvements 
in the manufacture of certain descriptions of buttons.”—Petitions recorded 
ist November, 1864. 

2705. Ropert Ricuarpson, Hyde Park, London, “Improvements in 
clothing for covering and protecting horses, cattle, and other domestic 
animals.” 

2706. Joun Forster, Crow-street, Rathgan, and Harry Draper, Mary- 
street, Rathmines, Dublin, * Improv ements in the preparation or manu- 
facture of paper, in order to prevent the extraction or alteration of 
writings thereon without detection.” 

2708. Joun FuRN&VALL, Haslingden, and Grorer Kerenury, Burnley, 
Lancashire, *‘An improved mode of combining railway wheels and axles.” 

2711. Joun Drury, Elland, near Halifax, Yorkshire, ** Improvements in 
steam or other motive power engines. 

2712. Free Joun Scorr, Prince's-buildings, Newcastle-upon-Tyne, “ Im- 
provements in means or apparatus for signalling between passengers and 

guards, or others, on railway trains,” 

2714. Epmuxp LxoroLD ScutesincerR Benzox, Nicholas-lane, London, 
**Improvements in casting steel."—A communication from Anton Lo- 
hage, Unna, Westphalia, Prussia, 

2715. CHARLES WETHERELL WakpL® and Rosert McIntyax, Leeds, York- 
shire, “Improvements in apparatus for cutting, boring, slotting, or 
drilling metallic or other substances.”—etitions recorded 2nd November, 
1864. 

2717. THOM: as Fox, Alloa, Clackmannan, N B., “ An improved photographic 
process, 

2721, WiLt1aAM Newsoup, Liverpool, “ Improved means and apparatus by 
which the proprietors of omnibus and other vehicles can ascertain the 
amount of moneys received by the conductors or other persons in charge 
of such vehicles. 

2723. Henry WILLIAM Spencer and Joun Epwarp Batt, Willow-terrace, 
Upper Grange-road, Bermondsey, Surrey, ‘‘ An improved method of ma- 
nufacturing glue and size.’ 

2725. Joseru CurLer, Bowman’s-place, Holloway, Middlesex, “ Improve- 
ments in the construction of overflow or waste pipes of cisterns, and in 
connections applicable thereto and to other pipes.”—Petitions recorded 3rd 
November, 1864, 

2733. Faeperic Yates, Birmingham, “Improvements in the manufacture 
of steel and malleable cast iron, and in apparatus to be used in such 
manufacture.” 

2 Henry ANDERSON Gwynnz, Hanover-terrace, Regent’s Park, London, 

Improvements in the manufacture and construction of centrifugal pumps 
and parts connected therewith, parts of which improvements are appli- 
cable to other machinery.” 

2737. Ropert Kanzow Bow.ry and Kanzow Tuomas Bow.ey, Charing- 
cross, London, ** Improvements in spurs.’ 

2739. THOMAS Nesuam K IRKUAM, West Brompton, and VERNON FRANCIS Egon, 
Highgate, Middlesex, and “0RAM Brook, Austin Friars, London, ** Im- 
provements in imparting lustre to and in drying woven fabrics and piece 
goods.”"— Petitions recorded 4th November, 1864. 

2741. Jacon SNIDER, jun., Strand, Loudon, “ Improvements in breech- 
loading fire-arms.” 

2743. Demas Eviis and Marruew Hiwias, Dudley-hill, Bradford, York- 
shire, “‘ Improvements in weaving figured fabrics, ‘and in arranging 
Jacquard apparatus used therein.”—/etitions recorded 5th November, 
1864, 

2749. Francois Henry Bickes, Rue des Messageries, Paris, ‘' Improve- 
ments in apparatus for distilling.” 

2753. Grores Simpson, Wood Mill, near Todmorden, Yorkshire, “ Cer- 
tain improvements in mechanism or apparatus for preventing accidents on 
railways. r 

2755. WitLiAM Epwarp Gepex, Wellington-street, Strand, London, ‘‘ Im- 
provements in machinery or apparatus for cleansing grain.”—A commu- 
nication from Alexandre Philippe Outrequin, jun., Daours, France. 

2527. JAMES SLACK, Chorlton Works, Manchester, “ Improvements in filters 
and filtering apparatus.” 

2759. WittiAM Epwarp Newton, Chancery-lane, London, and Epwarp 
CLARENCE SUBPARD, Regent's Park, London, ‘ Improvements in breech- 
loading fire-arms, and in the cartridges to be used therewith,” 

2763. GusTavUS PaLMerR Haxpine, Cornhill, and Lynau Tomas, Union- 
street, Hill-street, Berkeley-square, London, “ Improvements in guns 
and fire-arms.”—Petitions recorded 7th November, 1804. 

2765. Ropnert Montacur, Cowley-street, Westminster, “‘ An improved 
apparatus for holdiwg and regulating the cords or bands of window 
blinds.” 

2773. Joun Henry Jonson, Lincoln’s-inn fields, London, ‘* Improve- 
ments in the treatment of yarns or threads and textile fabrics composed 
of flix, hemp, or cotton, and in the apparatus employed therein,”—A 
communication from Léon Jarosson, Paris. 

2775. Joun BELL, Hammersmith, Middlesex, ‘‘ Improvements in chim- 
ney pots for the prevention of down draught, and for curing smoky 
chimneys.” 

2777. Sven Rypwrck, Skifde, Sweden, “ Improvements in breech-loading 
fire-arms and cartridges. "— Petitions recorded 8th November, 1864, 

2781. Joun Rowinson, Liverpool, ** Improvements in the construction of 
ships and other navigable vessels.” 

2783. James Rag, New Cross, Kent, “‘ Improvements in the means or ap- 
paratus for transporting or conveying sea water to inland places.” 

2785. Joun Date and Heiwricu Cano, Manchester, and CARL ALEXANDER 
Martin, Warrington, Lancashire, “ Improvements in obtaining colour- 
ing matters for dyeing and printing.”—Petitions recorded 0th November, 
1s64, 








Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
2819. CHARLES MARTIN, Cheapside, London, “ Improvements in apparatus 
for opening and closing the heads of carriages,” — Deposited and recorded 
12th November, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

2914. Freverick Jounson, North-street, Westminster.—Dated 26th No- 
vember, 1861, 

2396. Richarp ARCHIBALD Brooman, Fleet-street, London.—A commu- 
nication.— Dated 14th November, 1861. 

2903, TukormiLus Repwoop, Montague-street, Russell-square, London, 
Dated 19th November, 1861. 

2915. Joseru CooreR CroxForD, Chapel-row, Exmouth-street, Clerkenwell, 
London. —Dated 20th November, 1861. 

2919. EpwarRp Pryton and Wiliam Forurreit Batuo, Birmingham.— 
Dated 20th November, 1861. 


Patents on which the Stamp Duty of £100 has been Paid. 


2864. GeorGk Printy WHEELER, Abbinghall, near Mitcheldean, G! 
shire. —Dated 14th November, 1857. 

2950. WILLIAM BLINKHORN, Sutton, near St. Helen's, Lancashire.—Dated 
26th November, 1857. 

2968, FREDERICK Groom Grice, Westbromwich, Staffordshire.—Dated 28th 
November, 1857. 

2027. JEAN MARIE Aveuste Event Fanart, Paris.—Dated 21st November, 
1857. 








Notices to Proceed. 


1¢91. JAMes WIL80N, Walbrook, London, ‘Improvements in tanning, and 
in the machinery or apparatus employed therein.”—Petition recorded 7th 
July, 1864. 

1695 "sures BLAKE, Castle Brewery, Newport, Monmouthshire, “ Im- 
proving water for the purposes of brewing, and beer produced there- 
from. 

1698. Goprrey RusskLL, Albany-street, Regent’s Park, London, “Improve- 
ments in the coustruction of apparatus for carrying or supporting 
stretchers and other articles or weights from the shoulders of bearers, and 
in straps to be used in combinatioa therewith for attaching or securing 
bodies to stretchers.” 

1702. JouN MuippueTon and JAMEs ConLone, Blackburn, Lancashire, 
“Improvements in machinery or apparatus for grinding the card 
cylinders of carding engines.”—Petitions recorded 8th July, 1864. 

1718, ALFRED Vincent Newton, Chancery-lane, London, ** Improved ap- 
paratus for measuring the flow of liquids.”—A communication from 
a Schneuhr, St. Petersburg, Russia. 

722. THOMAS AIMEs, WILLIAM BAkFoRD, and Epwarp Ports, Peterborough, 
pa neers my ” improvemeuts in rollers used for rolliag grass and 
other lands and roads,”—Petitions recorded 11th July, 1864. 

1725. ZePuaNIAH BRIDGEWATER SMiTH, Dudley, Worcestershire, and JOHN 
Ricuakps, Tipton, Staffordshire, “ Improvements in railway chairs.” 

1726. BENJAMIN GREKNWUOD and Isaac UxpkkWooD, Bradford, Yorkshire, 
** Improvements in hair and flesh brushes.” 

1727. Steruen Carky, East Ham, Essex, ‘‘ Improvements in apparatus 
for calcining bones, and for reburning and revivifying animal char- 
coal.” 

1729. Lupwia Scuap, Warrington, Lancashire, “‘ Improvements in the ma- 
nufacture of pigments.” 

1733. Jounx TomuLinson, Kimberley, and Tomas Brassineron, Not- 
pe “Improvements in securing envelopes, cases, covers, Of 


Tap} rs. ” 
1735. Apotra Béscn, Hatton-garden, London, “ Improvements in the 
manufacture of window blinds.”—A communication from Max Baamstark, 


Cavo Vettabbia, Milan 
1786, WILLIAM BaRYoRD and EDwakb Pors, Peterborough, and SaMURL 
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Braprorb, Farcet, Huntingdonshire, “Improvements in chaff-cutting 
machines.”— Petitions recorded 12th July, 1864 i 


ABSTRACTS OF SPECIFICATIONS. 


The foul iptions are made from Abstracts prepared expressly for 





1739. JoserpH Francis, Whitefriars, London, ‘* Improvements in 'y 
or apparatus for screening and cleaning grain and seeds,” 

1744. Victor PeaNn and ALPHONSE FRANCOIS LE Gros, Rue de la Fidélité, 
Paris, ‘‘Certain improvements in coffins, and for preventing noxious 
emanations from dead bodies.”— Petitions recorded 13th July, 1864. 

1764. Freperick WituiaM TURNER, Linslade Works, Linslade, Bucking- 
hamshire, ‘‘ Improvements in implements for cultivating the soil.” 

1767. Joun CuaRK, North London Railway Works, Bow, Middlesex, ‘‘ An 
instantaneous self-acting and continuing alarum actuated by eccentric or 
ratchet wheels, but requiring no end couplings, for the protection of pas- 
sengers in railway trains."—/etitions recorded 14th July, 1864. 

1770. Jones Saunpers, Greenwich, Kent, ‘‘ Improvements in instruments 
for indicating the density of the water used in steam boilers.” 

1771. Danie. Bond Grove and WILLIAM CaARRON, Birmingham, “ Improve- 
ments in envelopes ” 

1776. Joun Gitt, Edinburgh, Midlothian, N.B., “Improved means for 
facilitating reciprocating movements of heavy parts of machinery.” 

1778. James CuaLMers, Bickerton-terrace, Haverstock-hill, Middlesex, 
‘*Improvements in armour for ships of war, floating batteries, and for- 
tifications.” 

1779. Tuomas Wickuam, Pen-y-Pwnd House, Abergavenny, Monmouth- 
shire, *‘ An improved mode of calculating distances in rifle shooting, 
and in apparatus connected therewith.”— Petitions recorded 15th July, 
15864. 


1784. AMELIE ANGELINA Bonnet, Rue de la Fidélité, Paris, ‘ Certain im- 
provements in the mode of preparing and applying chemical fumigations 
ted the 
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Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
991. W. E. Newron, Chancery-lane, London, “ Equilibrium slide valve."— 
communication.—Dated Oth April, 1864. 

This invention cannot be described without reference to the drawings. 

1007. J. G. Jennines, Palace-road, Lambeth, and M. L. J. Lavater, Bath- 
street, Newgate-street, London, ** Pumps.” —Dated 21st April, 1864. 

In constructing a single-action pump the patentees employ a bottle of 
vulcanised india-rubber ; the neck of the flexible bottle is stretched over a 
nozzle which is in connection with the inlet or suction pipe, and is 
furnished with a valve arranged to admit the liquid to the interior of the 
bottle, but prevent its escape back by the same passage. Surrounding the 
neck and a portion of the bottie is a metal case, in connection with the 
outlet pipe ; it is made to fit air-tight convemently, by means of flanges 
formed on the bottle. This being the arrangement, when the bottle is col- 
lapsed its contents escape, between the nozzle and the neck of the bottle, 
into the outlet pipe, the neck being expanded by the pressure within ; im- 
mediately this pressure is taken off the neck springs back, and again em- 
braves the nozzle, making an air-tight joint; then, when the bottle is 
allowed or caused again toexpand, a vacuum is formed within it, which is 
i diate] lied by liquid entering by the inlet pipe ; and so, the bottle 





to the treatment of human disease-, and in apparatus ¢ re- 
with.”—Partly a communication. —Petition recorded 16th July, 1864. 

1705, Freperic Seenoum, Diisseldorf, Prussia, ** Improvements in the ma- 
nufacture of iron.” 

1798. Francois Constant Cosserat, Amiens, France, “ Improvements in 
smoke-burning furnaces, applicable to steam boilers, puddling and other 
furnaces used for working metals, as well as for any other industrial pur- 
poses.” —Pelitions recorded 18th July, 1864. 

1802. THkopoRK Bourne, Woburn-place, London, “ Improvements in ma- 
chinery or apparatus for transmitting motion.”—A communication from 
Mathaus Kaefer, Factoryville, Richmond, New York, U.S. 

1804. Henry Epwarp Francis p& Briov, Welbeck-street, Cavendish-square, 
London, “An improved composition for protecting and preserving 
metals-—such as iron, copper, and zinc—used in the construction of ships, 
or in the protection of their sides and bottoms from oxidation and cor- 
rosion from the action of sea water, and for protecting from corrosion 
all submerged substances, such as chains, anchors, cables, and every 
oxidisable metal submerged in water, or exposed to atmospheric influ- 
ences.” — Petitions recorded 19th July, 1864. 

1511. WitLiAM Henry WiLks, Great Prescot-street, Leman-street, White- 
chapel, London, “ Improvements in fire-arms.”—Petition recorded 20th 
July, 1864. 

1823. ALFYRED VINCENT Newton, Chancery-lane, London, ‘‘ Improvements 
in electro-telegraphic apparatus.”—A communication from Royal House, 
New York, U.S. — Petition recorded 2\st July, 1864 

1830. EDWARD SNELL, Saltash, Cornwall, and GrorGe ALLIBoN, Greenwich, 
Kent, ‘‘ Improvements in the construction of anchors.”—Petition recorded 
22nd July, 1864. 

1874. Vincent Wanostrrocit, Lancaster-place, Strand, London, “ Improve- 
ments in machinery for printing and perforating paper and fabrics, 
applicable particularly to the production of postage stamps, bank notes, 
bankers’ cheques, bills of exchange, and similar documents."—A commu. 
nication from Louis Francois Chezaud and Henry Jeremie Christien, Paris. 
—Pelition recorded 27th July, 1864. 

1882. JAMES Livesky, Cannon-street West, and Joun Epwarps, Basing- 
hall-street, London, “ Improvements in the permanent way of railways, 
and carriages for the same.”— Petition recorded 28th July, 1864. 

1890. WILLIAM ANDERTON, Cleckheaton, near Leeds, Yorkshire, “ Improved 
machinery for prepaving, spinning, and doubling fibrous substances.”— 
Petition recorded 2 th July, 1864. 

1970. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘¢ Improvements 
in apparatus for cooking eggs.”—A communication from Edouard Prosper 
Malaport, Paris. —/etition recorded 8th August, 1864. 

2046. Georok CoLes, Gresham-street West, London, and JAMES ARCHIBALD 
JAQUES and JoHN AMERICUS FANSHAWE, Tottenham, Middlesex, ‘* Im- 
provements in the manufacture of tubular and hollow articles,” —Petition 
recorded 17th August, 1864. 

2174. FREDERICK Weaver, Freeth-street, Birmingham, ‘* Improvements in 
latches for doors, garden gates, and other similar purposes.”— Petition re- 
corded 6th Seplember, 1864. 

2275. MARMADUKE DareLt Jerrreys, Ebury-street, Pimlico, Middlesex, 
Im) rovements in railway turntables.” 

2288. RichARD Riciarps, Wednesbury, Staffordshire, ‘* Certain improve- 
ments in carriage axles.”—/Petitions recorded 17th September, 1864. 

2347, ARCHIBALD Henry PLanracenrr Stuart Wortiey, Rosslyn House, 
Grove End-road, St. Marylebone, and the Hon, WILLIAM WARREN VgR- 
NoN, Rutland Gate, Hyde Park, London, ‘‘ A new chemical process for 
producing photographie pictures, and in the preparation and manner of 
using the materials in such process."—A communication from Jacob 
Wothlij, Aix-la-Chapelle, Prussia,—Petition recorded 24th September, 
1864. 


2402. Grorak Henry HARRINGTON, Leadenhall-street, and Hexry HEwet- 
son, jun., and Francis Yates Hewerson, Old Fish-street, London, 
“Improvements in preparing threads and yarns to be employed in the 
manufacture of sail cloth.” — Petition recorded 29th September, 1864. 

2460. BENEDICT MARGULIES and JouN KNowLES LEatugr, St. Helen’s, Lan- 
cashire, ‘‘ Improvements in the manufacture of salts of chromium.”— 
Petition recorded 6th October, 1864. 

2507. Groner CoLes, Gresham-street West, London, and JAMES ARCHIBALD 
Jaques, and Joun Americus Fansuawer, Tottenham, Middlesex, “ Im- 
provements in the manufacture of bags, sacks, pouches, and other flexible 
articles of capacity.""—Petition recorded 11th October, 1864. 

2661. Joun Stono and WiLu1aAM PoLLock, Leve Bank Works, near Bonhill, 
Dumboertonshire, ‘‘ Improvements in_ tramping, wringing, and delivering 
yarns, in connection with dyeing and bleaching processes.” 

2664 Epwarp Josrri WituiaAM Parnacort, Leeds, Yorkshire, ** An im- 
proved manufacture of artificial stone, applicable to the cutting of metallic 
surfaces,” 

2665. Richarp ARcHIBALD BrooMAn, Fleet-street, London, ‘ Improve- 
ments in sextants, and other similar instruments for taking observations.” 
—A communication from Pierre Michel Albert Laurent, St. Nazaire, 
France. — Petitions recorded 27th October, 1864, 

2668. Joun Cnartton and Henry Cuaron, Strangeways, and Joun 
Osvornk CuRistiAN, Manchester, “* Certain improvements in sizeing, 
dres-ing, filling, and stiffening yarns or fabrics comnosed of cotton, 
linen, silk, wool, or other fibrous materials or paper, whereby such mate- 
rials are also rendered non-inflammable.”— Petition recorded 28th October, 
1864. 

2689. BERNARD Scatr, Peckham, Surrey, “ Improvements in fitting and 
mounting chamber utensils "—Pe/ition recorded 31st October, 1864. 

2714 Epmunp Lxoro.p Sctitesinerk Benzon, Nicholas-lane, London, 
“‘Improvements in casting steel."— A communication from Anton 
Lohage, Unna, Westphalia, Prassia.—Petition recorded 2nd November, 
1864. 

°746. GeorGE Haskiting, Southampton-buildings, Chancery-lane, London, 
“A new mode of fastening rivets, screw seats, or other similar devices in 
metallic piates, and also of securing thereby copper sheathing upon iron 
vessels,”—A communication from William Brainard. Barnard, Waterbury, 
Connecticut, U_S.— Petition recorded 5th November, 1864. 

2819. CHARLES MARTIN, Cheapside, London, “Improvements in apparatus 
for opening and closing the heads of carriages.”— Petition recorded 12th 
November, 18¢4, 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty’s Patent Office. 





y supp 
being continually collapsed and expanded, a stream of the liquid is drawn 
from the inlet and forced away by the outlet passage. 

1010. B. W. A. Steienu, Alfred place, Bedford-square, London, “ Obtaining 
and applying motive power."—Partly a communication.—Dated 21st 
April, 1864. 

The object of this invention is te render nugatory one of two antago- 
nistic forces, both of which have power of propulsion ; and, by neutralis- 
ing the one by directing its force in union with the other, it is made sub- 
servient to the combined action of both.— Not proceeded with. 

1022. A. V. Newton, Chancery lanc, London, *‘ Rotary engine.”"—A commu- 
nication.-—-Dated 22nd April, 1864. 

In carrying out this invention the inventor places within a fixed cylin- 
drical case, fitted with heads which are severally provided with a hollow 
projecting eccentric hub, a smaller hollow cylinder. This inner cylinder is 
provided at its ends with hollow journals, which are concentric and slightly 
conical. These journals have their bearings in conical thimbles affixed to, 
but adjustable endwise iu, the hollow hubs of the outer cylinder ; through 
the inner or eccentric cylinder passes a shaft, which is concentric with the 
outer cylinder. The shaft is coned at its ends, and fixed to conical 
thimbles, carried by fixed external bracket bearings, and adjustable end- 
wise therein. The periphery of the inner or eccentric cylinder is fitted 
longitudinally with rollers, which are slotted, and form rocking guides for 
sliding plates, which plates constitute the pistons or vanes of the engine, 
and of which there may be three or more. Supposing three of these plates 
to be used (as shown in the drawing), they are set radially around the 
before-mentioned shaft that passes through the eccentric cylinder, and are of 
such length as to extend to and touch the inner periphery of the fixed cylin- 
der. One plate or vane is bolted to collars keyed to the shaft, and the others 
to collars loose on the shaft, the loose collars being fitted with an oil box, to 
insure freedom of motion. Inserted in the fixed cylinder is an adjustable 
packing strip, placed longitudinally of the cylinder ; and against this the 
eccentric cylinder is caused to bear, On the outer edge of each plate or 
vane is arranged a packing strip or shoe, which is free to work out radially 
as the shoe wears away. In the periphery of the outer cylinder or case, in- 
duction and eduction openings are made for the passage of the air, water, 
or steam, and the projection of the radial plates or vanes from, and their 
withdrawal within, the inner eccentric cylinder is effected by the rotation 
of that cylinder, which rotation is produced, in the case of a motive power 
engine, by the pressure of the impelling fluid on the plates, but when the 
engine is used as a blower, by the application of power through a pulley 
keyed on the hollow journal of the eccentric cylinder. The guide rollers 
turn freely in their socket bearings, and are fitted with spring packing, to 
press against the sliding plates. The adju-table conical thimbles allow of 
endway adjustment of the vanes or plates, and also of the eccentric 
cylinder, so as to keep them from grinding against the heads of the outer 
cylinder. 

1045. G. HaAseitixg, Southampton-buildings, Chancery-lane, London, 
** Rotary pumps." —A communication.—Dated 26th April, 1864. 

This invention relates, First, to a complementary butment wheel, in 
combination with the main piston wheel of a rotary pump, as a substitute 
for the usual secondary piston wheel. Secondly, to the use and arrange- 
ment of auxiliary inlet and outlet chambers upon the same side of the case, 
distinct from the main piston chamber, but icating therewith by 
means of suitable induction and eduction apertures placed near each other 
in the same horizontal plane or nearly so. The invention cannot be 
described without reference to the drawings. 





1051. W. THoROLD, Norwich, “ Apparatus for condensing steam.”—Dated 
26th April, 1864. 

This invention consists in the condensation of waste steam from steam 
engines by bringing it alternately into contact in an attenuated form with 
acurrent or currents of atmospheric air inside a closed vessel. For this 
purpose the patentee prefers to employ apparatus of the following arrange- 
ment :—He conducts the waste steam, atter it leaves the cylinder or cylin- 
ders, into a rotary engine such as Avery's, or a turbine, in which such steam, 
after causing such rotary engine or turbine to rotate by reaction, escapes 
from the peripnery of the same into a surrounding casing, where it ix 
brought into intimate contact with a current or currents of air forced into 
the said casing by any suitable means, such as fans or pumps, worked either 
by the rotary engine or turbine, or by the steam engine itself. The 
superfluous air or gases are allowed to escape through orifices in the casing 
into a pipe or pipes through which it is conveyed at vleasure either into the 
open or into the chimney or furnace of the steam boiler. If requisite he 
provides a separate pipe with a valve or cock, through which the steam 
blast can pass into the chimney in the usual say when getting up steam. 
The water resulting from the before-described condensation of the steam 
is collected in the lower part of the casing, and is thence pumped or 
injected into the boiler. 

1063. L. E. C. Magix, Adam-street, Adelphi, London, * Boilers and appa- 
ratus for generating steam.” —Dated 28th April, 1864. 

For the purposes of this invention in constructing boilers and apparatus 
for generating steam, two or more fireplaces or furnaces are, by preference, 
employed in each case. The form or construction of each boiler and 
apparatus may be greatly varied, depending upon the use to which the 
same are to be applied. In constructing a boiler and apparatus where two 
fireplaces or furnaces are used, the external form of the vessel containing 
the water may be circular in i's horizontal section, or rectangular, or other- 
wise. The fire; laces or furnaces are, by preference, constructed within the 
lower part of the boiler, but they may, if desired, be arranged below the 
bottom of the boiler or vessel containing the water. From the upper part 
of the furnaces or fireplaces tubular flues rise up to a hollow chamber, 
which is within the boiler or vessel containing the water, and usually the 
whole of this chamber and the tubular flues leading thereto are below the 
water level; but, if desired, arrangements may be made for superheating 
the steam above the water by some portion of the heated products which 
rise from the fires. In some cases a steam pipe or pipes is or are used to 
introduce steam or superheated steam int» this chamber to mix with the 
products of combustion therein. From this chamber there is a descending 
flue, or it may be flues, at the lower part of which there is a perforated 
grating or partition of tire clay or other suitable material, on which there 
is constantly kept a well ignited fire of coke, or other suitable fuel. Below 
this horizontal perforated grate or partition there is a chamber or space 
communicating with a chimney, and a fan or other suitable apparatus is 
applied for withdrawing the products, in order that there may at all 
times be a draught in that direction. 


1065. J. PARKER, Lilford-road, Camberirell, “‘ Application of steam com- 
bined with air as a motive power, &c.”—Dated 28th April, 1864. 

The First part of this invention relates to improvements on the inven- 
tion for which letters patent were granted to the present inventor, bearing 
date the 28rd October, 1863 (No. 2620), and which consisted in obtaining 
motive power from steam generated in a boiler combined with atmospheric 
air in larger or smaller quantities, according to the pressure required, by 
discharging the steam in small jets, each of which was to be opposite to a 
pipe or air nozzle, which received the steam jet after it had passed through 
the air between the point of issue of the jet and its entry into the air 
nozzle which communicated with a receiver in connection with the 
cylinder, or directly with the cylinder, as in an ordinary steam engine ; the 
steam je’, in passing through the air into the open end of the nozzle, draw- 
ing with it atmospheric air, which thus became heated and increased in 
bulk or pressure. Now, these improvements therein consist, First, in 
heating the receiver or cylinder or the communications thereto, by other 
heat than that contained in the steam, so as to superheat or surcharge 
with heat, the combined steam and air, and thereby obtain a further expan- 
sion or increase of bulk or quantity of steam and air. Secondly, the 
inventor obtains a further increase of motive power by using the steam 
and air after it has been once used in a cylinder, at rather high pressure, by 
again combining or mixing the discharged steam and air with other 
atmospheric air, by passing the steam and air on its discharge from the 
first cylinder into a receiver, and from thence through other jets or 
apertures into other open air nozzles or pipes communicating with a second 
cylinder or receiver in connection therewith, and after it has been thus used, 
as or to obtain motive power, it is conducted directly to the furnace or toa 
receiver or channel leading thereto. Thirdly, after the steam and air has 





been used as motive power in an engine, it may be partially cooled or con- 
densed by bringing it into contact with cold water, or by passing it through 
pipes in contact with cold water, or into a surface condenser, by means of 
which some of the steam will be condensed, and a supply of fresh aerated 
water obtained. Fourthly, he proposes to use the cooled or partially con- 
densed steam and air as motive power in engines, with cvlinders having 
flexible sides, so as to produce a very economical engine. The Second part 
of the invention consists in the employment of the steam after it has been 
used as motive power in an ordinary steam engine to obtain a further 
amount of motive power, and also to increase the heat of the furnace by 
returning to it the heat contained in the steam.—Not proceeded with. 





CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, dc. 

996 H. Wabkin, Cheshire, “ Apparatus for working points and signals of 

railways.” —Dated 21st April, 1864. 

The points and signals of railways are now frequently worked from 
stations at such distances from the same that the connecting rods require 
to be of great length. These rods expaud and contract to such an extent, 
through variations in the temperature of the atmosphere, that they have 
to be adjusted, frequently in order that the points and signals should work 
accurately. This invention has for its object the so arranging of such long 
connecting rods, that the points and signals shall at all times work 
accurately without any adjustment of the connecting rods being requisite, 
and consists in dividing such rods into two or more parts, and in introduc- 
ing at such points of division a lever, to which the contiguous ends of the 
parts of the rod are hinged, and which lever moves on a fulcrum situated 
between the two points of attachment of the rod, so that, as the one part of 
the rod expands or contracts in one direction, and the other part expands 
or contracts in the contrary direction, they will move the said lever toa 
certain extent in one and the same direction, and the expansions and con- 
tractions of the parts will, consequently, always counterbalance each other, 
1018. J. Tuompson, Bilston, Stafford, “‘ Manufacture of hollow axles and 

ax'e boxes.”—Dated 22nd April, 1864. 

This invention consists in the above-named articles being produced 
entirely seauless, or without weld or juin, whether the same be formed of 
iron or steel, or of iron concreted into steel after their formation, or of 
other ductile metals, such as copper and copper alloys. 

1023. W. E. Newton, Chancery-lane, London, ** Apparatus for supporting 
ships or vessels in docks or basins while undergoing repair.” —A commu- 
nication.— Duted 22d April, 1864. 

This apparatus consists of a kind of jointed framework or cradle placed 
in the dock, and the ship is floated into this cradle, and when the water is 
removed from the dock the vessel rests upon the cradle, the side pieces of 
which are moved up to and made to press against and support the sides of 
the vessel. The side pieces are moved forward by mechanical means 
such as by a rack and pinion motion, or by screws, or by hydraulic power. 
—Not proceeded with. 

1033. T. H. HOLDERNESS and H. JorpDAN, Liverpool, ‘‘ Construction of ships.” 
—Dated 23rd April, 1864. 

The patentee claims, First, the application of iron or other suitable metal 
in place of timber in constructing waterways and bulwarks to such ships or 
other navigable vessels, the hulls of which are built entirely of wood, or 
with wooden frames and planking, and iron or other metal frames and deck 
beams flanked with timber up to the gunwale, substantially in the manner 
set forth. Secondly, the application of poops and top-gallaut forevastles 
constructed of iron or other metal tosuch ships and other navigable vessels 
the hulls of which are built of wood, or with metal frames and wooden skins, 
substantially in the manner set forth, Lastly, in attaching the wooden 
planking to iron or steel-formed vessels by driving the bolts from the inside 
and rivetting them on the outside, in contradistinction to the driving of 
the bolts from the outside and rivetting them on the inside, and to screw 
bolts driven from the outside and having the nuts applied thereon from the 
inside, as now commonly practised. 

1035. F. G. Grick and H. Bennett, Cum Bran, Monmouthshire, ** Machinery 
Sor the manufacture of hollow iron keys or wedges for jicing rails in rail- 
way chairs.” — Dated 23rd April, 1864. 

One feature of this invention comprises machinery for the manufacture of 
hollow iron keys or wedges for fixing rails in railway chairs constructed in 
the following way :—A pair of cutters for cutting off the required length of 
the heated bar of iron is situated on the side or end of the machine. 
Beyond the said cutter, and at or near the middle of the machine, 
is a hollow bei or die, fixed on the base of the machine. The 
interior of the said hollow die or bed resembles on its bottom and vertical 
sides the figure to be given to three sides of the hollow key or wedg» to be 
made. Immediately over the said hollow bed a plunger works, the said 
plunger having externally the figure on its bottom and vertical sides of the 
hollow key or wedge to be made. The heated piece of iron being placed on 
the bed, the plunger descends and forces it into the hollow bed, thereby 
giving it nearly the tigure of the hollow bed or die, the two edges of the iron 
projecting above the hollow die or bed. The plunger rises, and at the same 
time a slide working on the plunger descends, and forces the partly-formed 
hollow wedge from off the plunger into the hollow bed or die. A slide 
advancing horizontally pushes the partly-formed hollow wedge slong the 
hollow bed or die, so as to remove it from out the range of the plunger, and 
bring it under a pressing bolt hereinafter described. A mandril, having 
externally the figure of the interior of the hollow wedge to be made, is in- 
serted in the partly-formed hollow wedge ; and side dies or slides advance 
in a horizontal direction from either side, and press or fold down the edges 
of the partly-formed hollow key upon the top face of the mandril, the said 
edges being bent from vertical planes into a horizontal plane. In order to 
complete the folding down of the edges, and thereby perfect the figure of 
the hollow key or wedge, the pressing bolt, hereinbefore referred to, descends 
vertically, and its lower plain face presses the side dies or slides on the 
edges of the iron, thereby shaping it on the mandril and forcing it into the 
hollow bed. The figure of the hollow key or wedge is thereby perfected. 
The mandril with the hollow key on it is then placed ina slot, and a rod 
presses against the mandril and forces it out of the hollow key. 

1053. H. S. Jacons, Portland, U.S., “ Wheel dressing machines.”—Dated 
27th April, 1864. A 

This invention cannot be described without reference to the drawings. 
1057. T. L. SourneaTe, Hampstead, ‘* Omnibuses.” - Dated 27th April, 1864. 

In order to protect the passengers on the outside of an omnibus from the 
weather, the inventor employs a frame carrying an awning, and so arr anged 
that it can be readily raised and lowered. It is lowered in order to admit 
the omnibus entering a shed or carriage house when it is not at work, and 
raised before the omnibus commences work, so that a waterproof fabric 
may be spread over it should the weather render it necessary. The frame 
and carriage are supplied with gear so that the raising and the lowering 
may be effected by turning a handle, and the frame carries a longitudinal 
roller or rollers, on which the waterproof materi+] forming the awning Is 
wound when out of use. Gearing is also applied so that the awning may 
be wound and unwound from the roller or rollers by turning the handle.— 
Not proceeded with. 

1059. R. A. BROOMAN, Fleet-street, London, “ Tool for holding bits and other 
metal parts of harness and saddlery while being cleaned and polished.”— 
A communication. Dated 27th April, 1864. 

The holder consists of a base plate or stand which can be fixed to a wall, 
stand, or elsewhere, and which carries at one end a pair ot simple pinching 
jaws, one fixed and the other movable, upon a hinge, the latter capable of 
being brought near to and removed by means of a thumbscrew. At the 
other end of the stand, there is a double clip with two fixed and two 
movable jaws, the distance between them being also adjustable 
by means of screws, and one clip is free to move towards the other to 
suit the various articles to be cleaned.—Not proceeded with. 

1061. S. BATEMAN, Bradford, “ Paddle-wheels of steam boats.”"—Dated 27th 
April, 1864. c 

This invention cannot be described without reference to the drawings. 
1066. R. MELLING, jun., Manchester, ‘* Construction of the wheels of carriages 

or vehicles for common vouds.”—Dated 28th April, 1864. 

The spokes of these wheels are made of malleable metal, and are secured 
in the nave when it is cast, the nave being formed of cast metal. The nave 
has a bush in it formed of wood, which has another bush in it formed of 
metal to work upon the axle; this wooden bush acts to check or deaden 
the vibrations arising trom concussions upon the wheel. The cast metal 
nave is hooped at its ends by malleal:le metal hoops. The end of each spoke 
is made to span or grasp the felloe (formed of wood), and the tyre and 
felioe are secured to the end of each spoke. The felloes formed of wood are 
hooped by the tyre in the usual manner, 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 
994. J. STanpEven, Suddleworth, Yorkshire, ‘* Self-acting mules for spii- 

ning and doubling.” —Dated 21st April, 1864. 

This invention relates to the apparatus employed in self-acting mules to 
regulate the winding of the yarn on to the spinules at a proper tension, and 
consists in mounting the ratchet wheel and spiral, or boss, on a lever or 
finger which is attached to, or actuated by, the counter-falier, in such 
manner that the ratchet wheels, when the chain requires to be taken up, 
will, as the carriage goes in, be in such a position that one of its teeth will 
come in contact with a catch, which will, as the carriage proceeds in, move 
it more or less as is required, and that when the chain does not require 
taking up the ratchet wheel will be in such a position that as the carriage 
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goes in none of its teeth will come in contact with the catch, by which 

means the patentee causes the ratchet wheel to be moved at intervals when 

and to the extent required, which is most at the commencement of forming 

the cop bottom, and which, as the cop bottom proceeds, requires to be 

diminished. 

1006. J. G. RouLins, Greenwich, “‘ Cotton gins.”—A communication.—Dated 
2st April, 1864, 

This invention is applicable to the saws known as saw gins, In these 
gins the seed cotton is put into a hopper, one side of which is made with a 
grating, consisting of bars placed parallel the ove to the other, and a short 
distance apart. Between these bars a number of circular saws enter a short 
distance, and the saws in revolving catch the cotton and draw it between 
the bars, but the seeds are stopped back, the bars being too close together 
to allow them to pass. The cotton is taken off the teeth of the saws, and 
discharged from the machine by a revolving brush. Now, according to this 
invention, the saws, after they have taken the cotton, are caused to carry it 
through a second grating placed on the opposite side of the axis of the saws 
to that on which the hopper is situated, and beyond this second grating 
the cotton isalso carried through a stationary brush before it is taken from 
the saws by the rotatory brush, as heretofore. 

1029. D. Hussty, Nashua, U.S., “‘ Looms.""—Dated 23rd April, 1864. 

The patentee ciaims the employment in looms for weaving of escapement 
wheels, communicating by gearing with the yarn or warp beam of the 
loom, and working in connection with escape motions acted upon by a 
vibrating lever, the movement of which is regulated by the tension of the 
warp or yarn, as described, 
is | = MARSDEN, Huddersfeld, ‘‘ Carding engines."—Dated 25th April, 


This invention relates to means of preparing wool or other fibres for 
feeding carding engines in a regular or uniform manner, so as to obtain 
yarn or threads of equal thickness and strength ; and the improvements 
consist in the application of a creeper or travelling apron to the delivery 
end of the scribbler or first carding engine, to receive the wool or fibre as 
it is doffed therefrom, and carry it forward in a film or sheet. Also in con- 
structing and applying a carriage capable of traversing or reciprocating 
underneath the aforesaid creeper, to receive the sheet of wool or other fibre 
in Jayers thereon. The said carriage is provided with gearing, to which 
intermittent rotary motion is given, so as to wind laterally the several 
layers of fibre on to a bobbin, thus forming a “lap” or roll, which is then 
transferred to the feeding end of the second or other carding engine, 
whether clearer, carder, or condenser. 

1041. W. E. Newron, Chancery-lane, London, “ Machinery for connecting 
Jacquard cards together."—A cvommunication.—Dated 25th April, 1864. 

The object of this invention is effected by means of two threads or cords, 
which are interlaced one with the others so as to produce a fast knot. Iu 
carrying Out the invention the perforated cards are placed in regular and 
proper succession upon a rotating frame, composed of a shaft on which is 
mounted any suitable number of discs provided with pins or studs, whereby 
the card may be held steady while being operated upon. The cards are 
held down on the discs by thin steel blades or fiugers until they are pro- 
perly secured together, when they will, as the operation proceeds, escape 
in succession from under the holding fingers, and will be lifted off the pins 
or studs of the discs by other fingers or arms, which are made to pass under 
them for that purpose. The laces, threads, or cords to be used for connect- 
ing the cards together are mounted on two bobbins or sets of bobbins, one 
being above and the other below the cards. The cords from the lower set 
of bobbins puss through the eyes of needles which, by means of an 
eccentric motion, are pushed up through the lacing holes in the cards. 
When the needles begin to retire they produce a loop, the formation of 
which is further facilitated by means of a set of horizontal points, which are 
thrust forward at the right moment to open the loops. The upper bobbins 
are then pushed through these loops by means of forkei levers, and when 
the threads are drawn tight the upper bobbins are carried back again to 
their original position. ‘The cylinders or discs which support the cards 
then make a forward moti»n, aud bring another set of holes under the 
operation of the lacing needles, aud so on until all the cards are connected 
to.ether.—Not proceeded with. 

1047, W. Tayuor, Stacksteads, Lancashire, ‘* Machinery for spinning 
cotton.” —Dated 26th April, 1864. 

In performing this invention the patentee places a small rod or small 
roller between the front and back rolleis, or between the front and middle 
rollers, or between the middle or back rollers of spinning machwes, known 
as slubbing frames, roving frames, throstles, and mules. The thread to be 
drawn during its passage between the back and front rollers passes over or 
under the small rod or small roller first mentioued, the o! ject being to 
cause a drag on the fibre during its passage from one of the ordinary 
rollers to the other, and thereby enable the patenvee to spin threads from 
short fibred cotton in a more efficient manner than can be accomplished 
without the small rod or small roller before named. 


_—_ 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, Ge. 
1032. J. J. SmyTu, Peasenhall, Suffolk, “* Drills to sow ov deposit corn seed and 
manure.” —Datet 23rd Ap il, 1864. 

One part of this invention consixts in gearing the roller with an axis at 
an angle to it. The patentee prefers to mount « worm wheel on the roller, 
and to gear the same with a worm on an axis having a crank handle at its 
end ; by this arrangement the roller is readily turned, and the handle also 
becomes mure conveniently placed. Another part of the invention relates 
to the means of co :ducting the corn seed or manure to the coulters, In 
order to supply the curn seed or manure to the coulters, the patentee makes 
the conducting tins or tubes parallel, or nearly so, and telescopic; the 
upper part of each tin or tube enters within the lower, which it fits as 
nearly as is consistent with perfect freedom of motion of the two 
parts in sliding in and out. This middle joint is covered by an exterior 
tube of meial or other suitable rigid material, which again fits as closely 
as is consistent with freedom of motion ; this covering tube serves effectually 
to keep dirt out of the middle joint. ‘The lower portion of each telescopic 
tin or tube he joints to the coulter (or 1t may be to the lower or other part 
connected therewith), and he makes the joint tight without interfering with 
the freedom of piayin every direction which is required, by forming a 
portion ofa ball or sphere on the one part and a socket on the other; the 
two parts of the joint are held together by means of a vulcanised india- 
rubber spring or otherwise, 


Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
oon, Se Birmingham, “‘ Manufacture of bricks, &c.”—Dated 21st 
pril, % 

This invention consists, essentially, in moulding clays, earths, and other 
materials capable of being so treated, in a dry, or comparatively dry, 
state, by passing the material through a furnace, and thence through a 
machine by which it is moulded, 

1005. J. G, JENNINGS, Palace-vroad, Lambeth, ‘Construction of caissons, 
coffer dams. &c.”"—Dated 21st April. 1864. 

Tn constructing coffer-dams and similar structures according to this 
invention, the patentee drives, side by side into the earth, piles or plates 
formed of corrugated sheet metal : each pile is composed of two corrugated 
plates placed together face to face, in such manner that the ridges of one 
plate come against the ridges of the opposite plate, and where the plates 
thus come together tney are attached together by means of rivets, The 
corrugations of the plate ran vertically in the direction of the length of the 
pile, and the pile is made of such « length that, after its lower end has been 
forced into the earth to the requisite extent, its upper edge shall pro- 
ject sufficiently above the highest water line. ‘The lower ends of the com- 
vined plates are furnished with shoes or points for enieiiog the earth 
which shoes may be attached to the plates in any suitatle manner ; on the 
upper end of the combined plates is also placed a head or block, by which 
the piles or plates may be driven or forced into the earth. In constructing 
a coffer-dam or similar structure, after having forced into the earth one of 
the piles or plates constructed as above described, another plate is forced 
down, so that the edges of the plate shall be in close connection with each 
other ; the lower end of another plate is then similarly forced down into the 
earth, and so on until the length of dam requited is constructed. The 
joints between the neighbouring ends of two plates may be made water- 
tight by filling or ramming in the space between two tubes with clay, 
cement, or other suitable material. In forcing the plates down into the 
earth they may be guided by piles of timber previously driven in, or they 
may be otherwise guided. 

1003. F. Ports, Birmingham, and C. Harvey, Elmdon, Warwick, “ Orna- 
mental bricks.”— Dated 2\st April, 1864. 

This invention consists in moulding from suitable clay bricks of any orna- 
mental or irregular shape, aud when purtially dry the patentees propose 
pressing them in suitable moulds, so as to condense and press the clay into 
a hard and cumpact mass of the desired design; or this pressing may be 
performed with the clay in a dry, wet, or partially wet state, according to 
the strength or power or convenient means of pressing. Bricks thus formed 
they propose (afver burning in a kiln in some instances) to glaze on the sur- 
fac: with any suitable glass enamel, or any suitable coatings, and these 
bricks they propose using for garden borders, and other like or suitabie 
purposes, to which such bricks may Le used or applied. 

1030, J. M. Pratt, Prescot, Lancashire, ** Brick-making machinery.”"—Dated 
23rd April, 1864. 
The patentee ciaims the construction and use of machinery in which an 








endless band or chain bears or carries brick moulds, and a rotating wheel 
or drum and plate, or two rotating wheels or drums give pressure to form 
bricks in the said moulds, as described. 

—_— 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, gc. 
1004. L. Tuomas, Leadenhall street, London, “ A lifting battery applicable 
to ships and forts.” — Dated 21st April, 1864. 

This,iuvention consists in a lifting and lowering gun platform for the work- 
ing of guns. Un this platform (placed between decks in a ship, or in a hollow 
sunk chamber in a fort) the gun may be loaded and trained and then run 
up with the platform to above the deck of the ship or parapet of fort, and 
fired en barbette, and then immediately run down, so that during the 
loading and training of the gun the men and the gun itself are protected from 
the enemy’s fire, and the liability to danger is greatly diminished from the 
necessarily short time during which the gun is exposed. The inventor pro- 
poses to effect the working of the platform by the application of the pres- 
sure of steam, water, gas, or other elastic fluid.—Not proceeded with. 

2067. C. O. Parengoutu, Russell-square, London, “ Armour plating.” — 
Dated 28th April, 1864. 

This invention consists in applying armour plates in such a manner that 
when they receive a blow from a projectile, the said plates shall yield to 
the force of the concussion by means of springs. To the outer skin of the 
vessel or battery an elastic substance or packing is attached, such as india- 
rubber, gutta-percha, or other suitable soft or yielding material, of about 
two inches in thickness, more or less; between this and the armour 
plating a space of one or two feet is left, and the armour plate is held in 
position by means of bolts with a thread at both ends, capable of being 
adjusted to the box or ring fixed to the ribs of the vessel at one end, and 
attached to the armour plate at the other. Such bolts are made on the 
telescope principle, and are separately enclosed within a powerful helical 
or spiral spring, extending within the one or two feet space left between the 
armour plating and the outer surface of the skin of the vessel or battery ; a 
large washer or bearing plate may be placed at the end of the spring, or on 
the ends of the bolts, to enable the springs to take a firm bearing while 
being compressed by the force of a projectile upon the armour plates. In 
order to make the plates more capable of yielding to and resisting the shot, 
the patentee proposes to make the surface of steel plates of Lowmoor or 
rolled iron, and so small that each plate may be on the outer surface from 
ene to four square feet, more or less. 

1069. A. Norman, East India-road, Poplar, “ Hinges for ships’ ports, skylights, 
&e.”— Dated 28th April, 1864. 

Hitherto in fitting ports to ships, especially in circular ports, great diffi- 
culty has been experienced in setting the hinges carrying the ports at 
corresponding angles. Now this invention consists in the construction of 
a hinge capable of being set at any required angle. The patentee makes 
the strap of the hinge in a piece with, or connects it toa ball, which may 
be solid or hollow. The ball works in a socket formed by jaws, which he 
prefers to cast on to the knuckle or hinge plate, but they may be rivetted 
or secured in any other approved manner, The knuckle or hinge plate is 
secured to the place where the hinge is to be attached to a ship's side or 
stem, for example. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 
992. A. V. Newron, Chancery-lane, London, “ Pianofortes.”—A communica- 
tion.— Dated 20th April, 1864. 

The object of this invention is to manufacture horizontal pianofortes of 
small size, and which shall give out a body of souad sufficient for small 
apartments. To this end the action is brought to the front of the instru- 
ment, and the hammers are placed below, instead of in advance of the keys. 
By this arrangement the area of the frame of the instrument admits of 
being materiaily contracted, while ample space is still provided for an 
efficient sounding board. 

1025. E. S. Simon, Bury-street, London, “ A combined collar and necktie.”"— 
Dated 23rd April, 1564. 

This invention consists in combining the scarf and collar or necktie in 

such manner that they are all put on or taken off at one operation, and 


| secured in their desired position without further fastening. ‘to accumplish 


this object the inventor inserts in the folds of the collar, or in & suitable 
receptacle made for the purpose in the collar, a band or ring of steel, or 
other suitable elastic or springy material capable of extension and con- 
traction. Toone end of this elastic band or ring is attached the or tal 
scarf or tie forming the front part, the other end of the elastic band or ring 
being passed through or around the collar as described. The elastic ring or 
band, being distended sufficiently to be passed around the neck, and then 
allowed to contract to its normal state, retains the whole around the neck, 
giving and retaining to the collar its proper shape and position without 
further fastening.— Not proceeded with. 

1044. D. Hanns, Oxford-street, London, “ Construction of metallic and slate 

billiard tables.”"—Dated 25th April, 1864. 

The p«tentee claims the application of elastic steel springs or wires to the 
india-rubber i tening these hi to the frame by 
means of screws, the heads of which project beyond the frame, and gilt, 
plated, or otherwise finished. Also the use of metallic girders, terminating 
in dovetails, and fitted with various adjusting screws in the dovetails and 
tive ceatre of the girders. Also the use of metallic girders, terminating in 
dovetails, with adjusting screws in the dovetails and centre, and having a 
tension bar or bars on which the girder is cast, or to which the tension bar 
or barsare subsequently fitted and secured by screws, rivets, or otherwise. 
The dovetails at the ends of the tables are fitted with adjusting screws. He 
also claims the application of these metallic girders, with or without tension 
bar or bars, to metallic and slate tables, and to metallic and timber frames. 
He further claims the use of screws working vertically in the centre and 
ends of the girders, and in the flange at the bottom of the female dovetails, 
fitted to or cast on the ends of the frames, to adjust the tubles ; and the use 
of a piece of metal bevween the top of these screws and the lower surface of 
the tables. Lastly, he claims the tubular or ceilular ribs cast on the lower 
surface of the metallic tables, 

1054. L. A. Durrien, Soho-square, London, ** Springs used in making seats, 
cushions, seat backs, pillows, mattresses, &c.”—Dated 27th Apiil, 1864. 

This invention consists in improving the form of the spring by continu- 
ing the wire of which the spring is made,and bending it into a rectangular 
or other suitable shape, of such length and width as may be required, 
thereby forming a top and bottom. By means of this top and bottom the 
patentee fastens the springs together, and in their proper places, by tying 
them with tape, string, wire, or any suitable means. The springs, being 
thus fastened to each other by their rectangular shaped parts, form their 
own frame, and therefore require no wood frame or webbing support. 











Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

98s. J. H. Jonnson, Lincola's-inn-fields, London, ** Puddling furnaces.” — 
communication.—Dated 20th April, 1864. 

This invention relates t» an improved cinder cement for lining puddling 
furnaces. The composition of this cement is as follows:— First, cinders 
taken from puddling furnaces, or the cinders taken from heating furnaces, 
where a good quality of sand has been used ; or cinders from a +queezer or 
hammer machine ; or iron scales from rollers. In either case the cinders 
to be used must be pulverised or reduced to the size of fine shot. Secondly, 
lime of a good quality. Thirdly, salt. Fourthly, pulverised sand stone, or 
a first-rate quality of fine sand entirely deprived of clay or other earthy 
material. The proportions of these ingredients may be varied according to 
the quality of the iron under treatment. 

955. J. C. Coombs, Swinton-street, Gray's-inn-road, London, “‘ Preparation 
of fertilising ogents for agricultural, horticultural, and other analogous 
purposes.” — Dated lath April, 1864. 

This invention cousists in tne application of fluorine in the nascent state 
to all or any of those soils which contain plant food, chemically or other- 
wise combined with silica, or any other earth capable of being acted on by 
fluorine. 

993. Dr. H. Lomer, Brussels, ‘* Oltaining colouring matter as a substitute 
Jor aniline colours.” —Dated 21st April, 1364. 

The object of this invention is the production of an improved method of 
obtaining colouring matters from aloes and bitumen of India, and this 
colourmg matter has a very striking resemblance to, and with suitable 
mordants is quite equal to, colours derived from aniline in brilliancy and 
variety of shades. The patentee takes 35 oz. of aloes recotrina, and 35 oz. 
of bitumen of India ; these substances are ground and sifted, and the fine 
powder is treated in an earthenware vessel with ten times its weight of 
nitric_acid of the specific cravity of 1-230. This acid is added in smal! por- 
tions at a time, till the whole quantity has been introduced, and then the 
resulting process is evaporated to dryness. This dry resinous mass must be 
pul verised, and is then introduced into a suitable metallic boiler capable of 
sustaining an internal pressure of at least twelve atmospheres, and at the 
same time sulphuret of carbon amounting to ten times the weight of the 
powder is aiso put into the boiler, and the lid of the boiler is firmly screwed 
on, and agentie heat applied. After tweive hours’ application of heat, a 
portion of the contents of the boiler is removed for examination, and this 





operation is repeated till on examination the required shade of colour is 

obtain 

999. H. A. BONNEVILLE, Paris, ‘‘ A semi-fluid or solid product obtained by 
concentrating the saponaceous parts of the quillai tree.”—A communica 
tion. — Dated 2ist April, 1864. 

The patentee claims concentrating to the state of syrup or paste, and 
desiccating to a solid state, the saponaceous parts of the bark of the quillai 
tree, whatever processes or modes of extraction are used for obtaining this 

tration or this desiccati 
1019. J. E. Duyck, Stam/ford street, Blackfriars, London, *‘ Distilling and 
purifying petroleum oils and other hydro-carbons.”—Dated 22nd April, 
1864 





This invention consists in distilling and purifying petroleum oils and 
other hydro-carbons by means of heat, by the introduction of steam (by 
preference, superheated steam) into the body of the oil, by mixing with 
the oil when vaporised chlorine gas, and by bringing in contact with the 
jo aay -_ gas moist steam, the whole of which are then condensed and 

rawn off. 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ge. 
940. J. McELRoy, Stretford, Lancaster, “‘ Electric telegraph apparatus.”— 
Dated lath April, 1864, 

This invention refers to that description of electric telegraph apparatus 
which is called the printing telegraph, and the main feature thereof con- 
sists in the use of a certam arrangement, by which the inventor is enabled, 
with less useless motions of the type wheel or carrier than are necessary 
under the present systems, to effect the required signals. In doing this he 
avails himself of the known principle of permutation, whereby any one of 
a number of letters may be brought to a certain point by moving so many 
stops in one or the other direction.—Not proceeded with. 

1013. J. R. Croskey, Cornhill, London, “ Apparatus for receiving and pay- 
ing out submarine electric teleyraph cables.” - Dated 22nd Apru, 1864. 

In performing this invention the inventor proposes to construct a large 
winding air-tight reel or drum of iron, or other metal, or wood aud iron or 
other metals combined. The shaft of this reel is to be set in bearings in 
suitable standards or blocks on a foundation in a water-tight compartment 
of the hold of the vessel especially to be arranged for that purpose: on the 
shaft or on the rim of the reel, suitable toothed or other gearing is to be 
fixed or keyed, in order to receive motion from a steam engine or other 
power, In most cases this reel will project above the deck of the vessel, 
which will have an opening sufficiently large for that purpose. The cable 
end is to be brought on board and attached to the reel, which is then to be 
set in motion, whereby the cable will be gradually wound on to the reel, being 
aided by suitable reciprocating lateral guides, in order to ensure a series or 
succession of even coils.—Not proceeded with, 


Crass 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 


829. F. Ports and A. H. Green, Birmingham, ‘“‘ Combination easel."— 
Dated 2nd April, 1864, 

This invention consists in forming the easel of three or more standards 
formed of segmenta] tubing, 89 that, when the three or more are folded 
together, they form a circle or other desirable form in the transverse section. 
These standards the inventors propose uniting together at the one end by a 
suitable joint and cap, and the other or lower ends they purpose st pping 
with solid or other suitable shanks for resting on the ground. The rest for 
the canvas stretcher or board they effect by portable adjustable atta:hments, 
or otherwise, as preferred, to be applied when in use aud removed when not 
required. — Not proceeded with. 

852. J. H. Jounson, Lincoln’s-inn-fields, London, “ Stoking shovels, &c.""—A 
communication.—Dated 5th April, 1864. 

This invention relates to a peculiar constraction and arrangement of 
shovel for supplying fuel to furnaces and fire-placrs, and also to certain im- 
provements in the turnaces or fire-places with which such improved shovels 
are to be employed, the object of the invention beimg to deposit the fresh 
fuel directly upon the grate surface underneath the incandescent fuel, in 
place of on the top of the same, and, consequently, the gases which are 
ewitted from the fresh fue! must necessarily traverse the incandescent fuel above, 
and become thereby perfectly consumed before reaching the chimney, thus 
preventing the formation of smoke.—Not proceeded with. 

855. W. CLARK, Chancery-lane, London, ** Oil cans."—A communication.— 
Dated 6th April, 1364. 

This improved oil can or lubricator is formed of a reservoir of any suitable 
shape, for containing oil or other lubricating matter, and this reservoir is 
closed at top by a plus having a small tube at its centre, projecting equally 
above and below the said plug. This plug is open at the upper part, the 
lower end being closed, while that portion of the tube which is below the 
plug, and dipping into the reservoir containing the lubricating liquid ,is pro- 
vided with two small openings, the first up near the plug, and the other in 
the bottom-closed end of pipe. The one opening affurds passage for the 
lubricating liquid when the cap is tilted in pouring, while the other permite 
air to enter the reservoir to take the place of the liquid which has 
withdrawn, These openings are of very small diameter, in order that the 
liquid shali flow out very slowly. With an apparatus so arranged there wiil 
be no loss of oil in case it should be overturm d. 

864. R. Dovevas, New Bond-street, ** Apparatus to be used in cutting hair,” 
—Dated 6th April, 1864. 

For the purposes of this invention the patentee employs a rod or axle with 
a handle at one end, by which the apparatus is held in any desired position 
as respe.ts the head of the person to be o erated on, Mounted upon this 
axis is a number of combs; the combs are placed ‘engthways of the axis, 
and all at the same distan‘e therefrom. By means of a crank or eccentric 
handle at the opposite end of the apparatus to that at which the first- 
mentioned handle is fixed, the set of combs can be caused to rotate around 
the central rod or axis. In using the apparatus it is held against the head 
by the handle at the end of the rod or axis, and the combs are then caused 
to rotate ; they tuke up the hair, and cause it to be stretched between the 
combs; then the hair being thus taken up and held out straight, and one of 
the combs being caused to rest against the head, the scissors to cut the hair 
are ran along the next or other comb, as the case may be, according to the 
length to which it is desired to cut the har. This arrangement, and th 
form given to the combs, ensure that the hair shall be cut constantly at one 
fixed distance from the bead, and thus great regularity is obtained, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTLON,AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Finisnep Iron: Diminished Demand: Unfavourable Comparison with 
former Years: Great Demand for Welsh Iron—Pia txon : Small 
Sales of Staffordshire—Coa: Excess of Supply: Competition in 
Prices; Colliers leaving the District—Harvwane Travers: Steady: 
Proposed Exhibition: Canvassing for Operatives by America-—Mn. 
A.rrep Barker’s Bankruptcy: The Case for the Bankrupt—'| ne 
Sewage or Binwtncuam: The Public Meeting: The Scheme re- 
jected—Suockina Coutizry Accent: Hight Lives Lost. 


Tue orders for finished iron that have come to hand since our last 
have been neither so numerous nor 60 valualile as they were at that 
date. Notwithstanding, therefore, the manifest favourable tendency 
of the money market, there was scarcely so good a tone either in 
Wolverhampton on Wednesday or in Birmingham yesterday 
(Thursday) as characterised the corresponding gathering of last week. 
Comparisons unfavourable to 1864 are being made between the 
trade now and that of the month of November back to 1858. It is 
asserted that in ali the five intervening years there was a better 
trade than is now being experienced. The extreme caution that 
characterises all operations, aud the total cessation of the American 
demand, are the alleged explavation. Extremely little export trade 
in iron not worked up is now being done. Sheets of the general 
make and bars of the best brands are sought for, and prices are 
tolerably firm; but boat plates and common bars are in diminished 
request, and prices have a tendency to ease. Further ease will be 
prevented only by short time being continued to be worked 
by men who, in such a state of trade, usually throw iron 
on the market. We have used the phrase “not worked 
up,” because there is a large quantity of iron still being 
shipped to the East Indies in the shape of pontoons and other 
bridges, and also girders, with, likewise, a heavy total weight of 
sheets to Australia avd some other of our colonies, corrugated and 
galvanised. The egents of South Wales houses report trade to be 
excellent, and for the large sizes, those above 2}in., for instance, 80 
good as to thoroughly fill the books of the makers, and to make 
them unable to accept orders fer the delivery of iron of that 
description within a reasonable period. The prices quoted for the 
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smaller sizes are £7 7s. 6d. at the works, but we have no doubt that 
a good specification would be accepted at £7 5s. 

ig iron of a good quality, the make of this district, but not quite 
all mine, is selling at £3 10s. in quantities about one third those which 
usually limit transactions with the firms who are now purchasing. 

Coal is considerably in advance of the demand, and some compe- 
tition is now springing up among proprietors who supply the makers 
of finished iron, ‘The men about Westbromwich and Oldbury are 
doing only little work, and a large number of them are altogether 
unemployed. They are receiving encouragement to remain out by 
the contributions which have been forwarded to them by other 
trade associations. During the past nine days as much as £150 is 
alleged to have come to hand from such sources, Many men are 
now leaving the district, and within the past day or two as many 
as 500 colliers are stated to have gone to Derbyshire. 

The general hardware trades of this district continue steady, the 
principal manufacturers experiencing no lack of orders. In Bir- 
mingham all the staple trades are active, and in Wolverhampton 
the principal branches are in a flouris ing state. During the last 
two weeks the foreign demand, with the exception of that from 
America, has slightly increased. The West Indian orders are of 
moderate work, and those from India are valuable. Australia is 
making a better demand than is usual at this time of the year. 
Respecting the specific branches, and the localities in which they are 
carried on, no change has, during the week, taken place calling for 
remark. Most of the artisans for whom work can be found are 
applying themselves steadily to their respective occupations. In 
Birmingham masters and men are all preparing to make the best 
show possible on the occasion of the visit of the British Association 
next year. Both are displaying much praiseworthy zeal for the 
honour of the Midland metropolis of hardware industry. There 
was an exhibition at the visit of the Association in 1849, to which 
the workmen of a few of the surrounding counties contributed, and 
there is now a disposition on the part of these latter to unite with 
Birmingham, on this occasion. The event will prove a healthy 
stimulus to the district. A letter has been received in this district 
from New York, announcing that American agents are about to visit 
the Midland counties to offer inducements to the operatives in the 
hardware trades to emigrate to America, with the professed 
object of filling up lucrative vacancies occasioned in the 
American manufactories by the death of United States artisans 
in the ranks of the Federal army, but with the real object of 
ultimately securing bounty money for them from the Federal Govern- 
ment. Applications of this class were made here more than twelve 
months since, but with very little success excepting in the case of 
miners, who, for a time, reported most favourably of their altered 
condition in the mines of Pennsylvania as compared with those of 
South Staffordshire. 

The adjourned examination of Mr. Alfred Barker took place in the 
Birmingham Bankruptcy Court on Thursday last, when Mr. Kennedy 
addressed the Commissioner for the bankrupt. The learned gentleman 
admitted that the iron transactions were of a gambling character, 


but contended that they had been misunderstood by Mr. Motteram, | 
| the Cunard Company’s new screw steamer Jura, 


who spoke of gambling to the extent of £30,000, which simply 
meant an actual passing of money to the extent of £500. Mr. 
Barker commenced speculating in 1862, his first transaction being 
in oil. He went on, and at the end of 1865 he found himself a 
gainer by £6,000. But then came a great crash in the early part of 
1864, which resulted in a loss of £30,000, and Mr. Barker's bank- 
ruptey—an unparalleled misfortune. This question should be looked 
at without blinking, and from a fair and humane point of view. 
The transactions partook somewhat of a trade character, because 
the persons entering into them were carrying on a legitimate trade 
in addition. After tracing the transactions of the bankrupt up to 
the culmination of the misfortunes in February last, and referring 
to the fact that he had not only given up ail his property to the 
assignees, but had afforded them every assistance, Mr. Kennedy 
contended that his conduct, instead of deserving censure, merited 
praise. He brought an estate of £11,000 into the Court, besides 
debts to the amount of £20 000; and he (Mr. Kennedy) asked the 
Court whether the estate was going to be his greatest enemy ?— 
whether the man should be fought with his own money by creditors 
who ought to be thankful that there was an estate to be divided ? Mr. 
Kennedy then went on to speak of the bankrupt’s balance sheet. 
The sheet that Mr. Motteram had had been very accurately drawn 
up, but the fallacy in it consisted in the learned counsel having 
taken the price of copper at a later period, whereas, he (Mr. 
Kennedy) had a perfect right to take the price at the time of the 
bankruptcy. He maintained that, after paying the whole of the 
debts, there would be a surplus of £2, and if the iron debts were 
excluded, the surplus would be considerable. The learned gentle- 
man concluded his address by again strongly asserting that Mr. 
Barker had acted the part of an honest man, who, overtaken by a 
great commercial calamity, was determined to do the best in his 
power for the venefit of his creditors, and who was, therefore, 
entitled to receive his order of discharge from the Court. The Com- 
missioner reserved his judgment. 

On Wednesday week last a meeting was held in Birmingham 
“for the purpose of taking into consideration the advisability of 
forming a company for the utilisation of Birmingham sewage.” 
The mayor, who presided, said that the meeting had been convened 
by Councillor Walker, who had paid great attention to the subject, 
and who had a scheme for the utilisation of the sewage of towns 
which was entirely his own invention. Mr, Walker said Rirming- 
ham sewage was worth £200,000. If it was worth 25 per cent of 
what was represented there was £50,000 in the sewage of Birming- 
ham, which was only one-quarter of its assumed value. The real 
manurial value of the sewage lay in its fluid part, which contained 
the elements of manure in solution. It was proposed to take the 
fluid part out of the solid by the simple process of settling. To 
remove sixty tons of sewage by cart, or any other means than 
by pumps, would, of course, involve a considerable amount 
of expense and labour, But by laying down a rising main 
at the sewage outlet, and forcing up the liquid sewage. by 
steam engines to a reservoir at a suflicient elevation to command 
plenty of land below to consume the whole sewage, then they 
would simply have an agricultural, instead of a town's water, 
company, and they would carry this water impregnated with 
manure by pipes to the farmers direct, with water plugs in 
every ten acres, which could be turned off or on, according to the 
demand. He concluded by moving the following re: olution :— 
“That in the opinion of this meeting it is highly desirable that 
the sewage of this borough should be utilised by distribution over 
adjacent lands ; and that, for this purpose, the corporation of bir- 
mingham should be recommended to grant a concession of such 
sewage to a joint-stock company.” Mr. Hawksley, hydraulic 
engineer, of London, seconded the resolution. He said sewage was 
only of value at the place where it was utilised. At the place that 
it came from it was of no value whatever, because an immense sum 
of money had to be expended in couveying it to the spot where it 
was wanted. birmingham sewage belonged to the Corporation, and 
to them it was a great nuisance. If it could be utilised by the out- 
lay of a vast capital by persons who united themselves together for 
the purpose of private enterprise, it must be to those persons, in the 
main, that the profit must come. A discussion ensued on the value 
of the sewage, in which Mr. Bird, chemist, Dr. Alfred Hill, and 
several other gentlemen took part. Mr. Bird and Dr. Hill both 
opposed the scheme before the meeting; and Mr. h. C. Chawner, 
magistrate and agriculturist, of Lichtield, maintained that the 
sewage, even when the farmers got it, might be injurious rather 
than beneficial. When a vote was taken upon the resolution, two 
hands were held up in its favour, and from eight to ten against it, 
— The resolution was then declared to be lost. 

A frightful colliery accident occurred on Weduesday week at one 
of the coal pits of Messrs. York and Wood, near to Dudley. The 
pit had been at work all the day, and the chain had been used as 
usual, At night when, the skip was being drawn up, the banger-on 
noticed that there were eight persons in it. He ordered one to get 


off, but a boy atterwards sprang on, aud when the skip was half 
way up the pit the chain bioke, and the men and boy were preci- 





pitated to the bottom, and killed. The cause of the accident seems 
to be that the frame of the pulley was a little out of the per- 
pendicular, and this threw the chain, as it revolved, round the drum, 
a good deal to one side. On either side of the drum are cross beams 
to keep the chain from slipping off, and one of these beams, on the 
day of the accident, caught the chain as it went round, The 
engineer, seeing that there was something wrong, stopped the 
engine, which caused the chain to fall heavily on the iron crank 
below, and it broke instantly. An inquest has been commenced 
and adjourned. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverpoon: Mersey Docks and Harbour Board: Steamers Chartered 
Jor the Emperor of Mexico: Shipbuilding on the Mersey: Arrival of 
the Cunard Steamer Jura (8 8.) in the Mersey; West India and 
Pacific Steam Navigation Company: A Railway Under the Mersey: 
General Todleben in Liverpool—Nowru-Eastern District: General 
Todleben at Elswick; Trials of the Armstrongs : North-Eastern 
Railway (Blaydon and Conside Branch)—Surrrieiyv : The Sewage 
Question: State of Trade—Lavuncu or an Iron Surv at Preston— 
Tue Strate or Lancasurme: Statistics of the Distress — Tue 
CreveLranp Iron Trape—Sirrincs or tne Compensation Con- 
MISSION, SHEFFIELD—Scortisu Torics: Clyde Shipbuilding. 


To commence with Liverpool. We may note that, at the last meet- 
ing of the Mersey Docks and Harbour Board, it was reported that at 
a joint meeting of the works committee and the docks and quays 
committee, held on the 16th November, the committee e tered upon 
the consideration of the letter of Mr. Charles Maclver, of the 2nd 
November, referred by the board; and it was ultimately resolved 
that it be an instruction to the engineer and harbourmaster to 
consider and report as to what alterations may be necessary to 
enable the large royal mail steamers to use the Morpeth dock, at 
Birkenhead, and whether such alterations will interfere with the 
working of the dock for general trade. The further consideration 
of the subject was thereupon adjourned. Messrs. M, C. Pothonier 
and Co., steamship brokers of Liverpool, have chartered for the 
Emperor of Mexico three large English screw steamers, the 
Bolivian, 1,904 tons, Peruvian, 2,245 tons, and Brazilian, 1,950 tons, 
each of 600-horse power effective, and capable of carrying from 
1,000 to 1,200 troops each. ‘The first of these vessels, the Bolivian, 
was to sail from Trieste on Friday, with her complement of the 
Austrian and Belgian troops, and the others are to follow in a few 
days. The Woodside Graving Docks Company has launched an 


| iron ship, the Astracan, of 1,030 tons register, built for the British 


end Eastern Shipping Company for the East India trade. Messrs. 
Laird Brothers have launched from their yard at the upper end of 


| the Great Float a wooden screw steamer called the Zarco, of 450 





tons measurement and 80-horse power, intended for a Government 
dispatch gun vessel, She will carry five guns. Yesterday week 
a sister ship to the 





China, arrived in the Mersey from Meadowside, on the Clyde, where 
she was launched in July. The previous day she made her 
Admiralty trial with complete success. The trial was conducted in 
the presence of Mr. James Luke, one of the official inspectors to the 
Board of Admiralty. On the occasion she carried 1,170 tons of dead 
weight, on a mean draught of water of 20ft. ; and while thus loaded 
she maintained, with great regularity, a speed of from twelve to 
thirteen knots an hour, although steaming against a stroug tide. 
This rate of speed was sustained on both the downward and the 
upward trip, and in both cases against the tide. Another test to 
which also she was subjected was that of her obedience to the helm, 
This was likewise most successful and satisfactory, the ship being 
turned completely round three successive times in six min 
time. Uer dimensions are: Length over all, 350it.; b: 
42ft. Gin. ; depth, 28ft.; tonnage, 2,700 ; oscillating geared en; 
the diameter of cylinders, §2in, ; stroke of piston, 6it., and 600-hor: 
power nominal, Both hull and machinery are by the firm of Tod and 
Macgregor. Since its establishment in 1824 the Cunard Company has 
built—or, rather, had built—134 fine steamers, chiefly paddle, repre- 
senting a total of 117,291 tous, and 33,152-horse power. It is intended 
toapply to Parliament, in the coming session, for powers to be vested 
in the Great Western, London and North-Western, and other 
companies, to form a rew company for the purpose of connecting 
Liverpool and Birkenhead by rail. The project is to carry a line 
up the Cheshire bank, from Birkenhead to Bebbington, thence by a 
tunnel under the Mersey to Toxteth Park, which is the south end 
of the borough of Liverpool. It is intended to connect this line 
with the Chester and Birkenhead Railway, on the one hand, and 
with the Liverpool Central line (when the latter is completed), on 
the other; and also to extend it into the higher parts of the borough 
of Liverpool. Yesterday week General Todleben, the eminent Rus- 
sian engineer officer, paid a short visit to Liverpool, accompanied 
by a Russian admiral and his aide-de-camp. Hoe arrived at 
Liverpool, from Manchester, shortly after ten o'clock, and was met 
by Mr. Nicholas .Mahs, the Russian Consul, and by him introduced 
to Colonel Clay, of the Mersey Steel and Ironworks, and Mr. Colin 
Mackay. By these gentlemen he was escorted to the Crosby beach, 
and ther he witnessed some interesting experiments with Mr. 
James Mackay’s 12-pounder windage adaptation gun. A target, 
8ft. wide and 19ft. high, had been placed at a distance of a thousand 
yards ; and every time the gun was fired at it (six in all), the target 
was hit, and three of the shots passed within the centre ring. ‘The 
general and party then walked some distance in the direction of 
the target, and the gun was fired at an elevation of 10 deg. The 























| peculiar steady whirr of the bolt, as it sped on its journey of 4,000 





yards, was plainly heard, and evidenced its perfect spin. 

to prove to the general the perfect and steady spin of the shot, the ¢ 
was fired first, with a charge of a quarter of a pound of powder (ih 

usual charge being 14 ib.), and the spin of the shot, as it ricochetted 
for nearly 2,000 yards, was clearly discernible. Again the gun was 
fired with only oue ounce of powder, and the bolt played “ducks 
and drakes ” over the sand for a distance of 400 yards, and ended by 
spinuing round like a top. 

General Todleben also visited the Elswick Ordnance Works. 
The general and bis friends were accompanied in their tour of the 
establishment by Sir W. G. Armstrong, Captain Noble, and Mr. 
George Rendel. 

The railway between Blaydon and Conside is being pushed 
forward as quickly as the state of the weather and the character of 
the work wiil allow. In some of the places where cuttings have 
been begun a considerable length of road has been cleared. The 
line will be opened to the public in the autumn of 1866. 

It appears that the Sheflield Town Council has presented a 
memorial to the Home Secretary on the sewage question. 
pointing out the injury caused by the discharge of sewage ai 
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noxious matters into streams aud rivers, they rema 
at present is inoperative to prevent the evil, and they } 
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A coal cutting machine on a pew principle, the invention of Messrs, 
Lock and Warrington, colliery owners, Kippax, and Messrs. Garrett 
and Marshall, engineers, Leeds, has been tried at the Kippax Col- 
liery, near Leeds, in the presence of a number of colliery owners 
and mining engineers. 

Distress is still increasing in Lancashire but not very rapidly. 
Thus Mr. Farnall’s report, read before the Central Relief Fund 
Committee on Monday, showed an increase of 737, on the week 
ending the 12th instant, in the number of the parochially relieved 
in the cotton districts, as compared with the previous week. The 
total number relieved by the unions on the 12th was 109,309, and 
large as it is, it is still about 20,000 lower than in the corresponding 
week of last year. Of the whole number relieved, 8,838 were able- 
bodied men, or 532 fewer than were relieved on the Sth instant, a 
circumstance which is due to the extension of the Public Works 
Act. 

In referring to the north-eastern district, we should have noted 
that there is not much alteration in the Cleveland irontrade. Al] 
the mauufacturerscontinue to work up to the full extent of their power, 
and with the exception of an occasional difficulty with the men, on 
account of the quality of the iron given them to work, which is 
generally soon readjustet, matters are progressing as steadily a 
they wellcan. Pig is improving in price, but no great advance is 
likely to take place before the spring of next year. During the last 
fortnight acommeucement has been made to supply coke in the 
Auckland district by the Eden Valley and Keswick Railway to 
Workington, or the ironworks there. Although the coke makers have 
every reason to be satisfied with the results of the present year, it i 
probable that in the course of time the demand for the above locality 
will much increase, and that, combinéd with : r demand for ihe 
Darlington district, the coke trade will be br here than it has 
ever been before. The amalgamation of the West Hartlepool with 
the North- ern Railway is an important step, and will, with 
certain improvements in contemplation, greatly benefit the entire 
district. 

We turn to Scotland. With regard to Clyde shipbuilding, it may 
be noted that Messrs. Wm. Denny and Brothers have launched from 
their lower building yard an iron screw steamer, of 1,650 tons, built 
specially for the Austrian Lloyd’s Steam Navigation Company, and 
in all respects similar to the fine steamer Jupiter recently completed 
by the same builders for the company named. This vessel 
named the Juno. Messrs. Tod and Macgregor, Meadowside, 
Partick, have launched an iron screw steamer, intended for the 
Inman line, plying between Liverpool, New York,and Philadelphia. 
This vessel, which is to bear the name of the City of Boston, is the 
eleventh built by Messrs. ‘od and Macgregor for the same enter- 
prising company, the last being the City of London, launched about 
eighteen months ago. One of the older vessels of the fleet, the 
City of Washington, has just been brought up to the Meadowside 
Works for overhaul and reiitting. This fine steamer has made no 
less than 126 successful voyages across the Atlantic. She will now 
be fitted with new boilers, besides being redecorated and otherwise 
improved. The City of Boston is a finely-modelied vessel, of the 
following dimension :—Length of keel and iore-rake, 30dft. ; breadth e 
of beam, moulded, 39ft. ; depth, 27ft. Gin. ; tonnage, o.m. 2,278. The , 
hull is built in six water-tight compariments. The propelling 
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power will be supplied by a pair of direct-acting trunk engines of 
350-horse power. ‘ihe cylinders will have a diameter of Soin., witi 
a stroke of 3ft.; and the engines will be fitted with patent surfac 
. . yr 
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George Grey to bring in a bill during the next session of Parlia- 





ment to prohibit the pollution of ri 
heavier and more effective. The edge t 

state at Sheflield, and there is also a good deal doing in 
Considerable quantities of saws and files are being seut to the 
nies and the Continent. The Russian demand for goods of these 
three classes drew so Jargely upon stocks during the season just ended, 
that firms doing business in that market are employing their men 
more fully on stock than usual at this season. Lhe home demand 
is moderately good, though by no means heavy. The boiler 1 





tool trade is in a satisfactory 





colo- 








are busy, and the machinists are doing a fair amount of business. 
The steel trade is still active in some departments, but by no meaus 
Some of the cutlers and silver platers complain 
y anticipated, 
i these 


generally brisk. 
that orders do not come to hand quite so briskly as the 
but, excepting that there is nothing doing for 1erica 
branches are moderately active. More is doing with 
steel. 

Last week, Mr. J. H. Maclean, of Preston, launcked the iron ship 
Narenby, of 900 tens, for Mc. J. B. Clarke, of Liverpool. 
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ON THE WORKING OF UNDERGROUND 
RAILWAYS. 


By ZERAH CoLBpRN, C.E. 
(Concluded from page 323.) 


ONE mode of working the Metropolitan Railway trains, 
at one time proposed, but abandoned, apparently, without 
sufficient examination, was by locomotive engines having 
no fire-boxes, but which were to be supplied with a con- 
siderable quantity of water to be heated under pressure, at 
the end of each journey. It was proposed to place the 
water reservoir of each engine over a fixed heating 
furnace at the terminal stations, and thus to raise steam by 
a process which would probably have been as wasteful as it 
would have certainly been tedious. It was feared, however, 
that, in the case of delays between stations, the engines, 
thus worked, might become helpless by losing their steam ; 
say by radiation. Yet it had been ascertained that with 
thick coverings of felt, boilers might be kept under a high 
pressure of steam, and without the aid of fires, for many 
hours together. 

At the present rate of consumption of coke, viz., 28 lb. 
per mile, 105 1b. are burnt on every single journey, and if 
the evaporation of water be taken as 8 lb. per pound of 
coke, then the expenditure of water as steam averages 
84 gallons, or 133 cubic feet, on each single journey. 
Although as an average consumption, this rate might not 
be exceeded, it is evident that upon any system of work- 
ing whereby the regular conduct of the traffic depended 
upon the sufficiency of a supply of steam which could be 
replenished only at the termini, at least sufficient for the 
double journey should be provided for. The weight of 
water which, first heated under pressure, would be sufficient 
to give off steam equal in weight to 168 gallons, or 27 cubic 
feet of water, would depend upon the permissable range of 
pressure. If it were practicable to work between a range 
of pressure in the reservoir of 200 1b. and 40 1b. per square 
inch, the temperatures, corresponding to which pressures, 
are, respectively, 388 deg. and 287 deg., then as much 
water must be provided as, in cooling through, say 100 deg. 
shall supply the latent heat necessary to convert 1,680 lb, 
of water, already at a mean temperature of 338 deg., into 
steam of a mean pressure of 1201b. Without differentiat- 
ing for the falling pressure, it will be near enough to take 
this latent heat as 880 deg., whence the necessary quantity 
of water, heated to the temperature corresponding to 200 lb. 
pressure, will be 94 times the quantity vaporised. Thus 
2563 cubic feet, or 1,600 gallons of water, would require to 
be carried. 

This quantity is much in excess of that carried in the 
boilers of the locomotives now working on the Metropolitan 
Railway, and which contain about 600 gallons. But while 
the weight of water carried, in the present case, is not 
large, that of the boiler and its appendages, together with 
the usual supply of coke, is very great. ‘The exact weight 
of the boiler, by itself, is not known, but it will be suffi- 
ciently near the truth to take the weight of the boilers of 
a class of engines designed by the writer in 1861, and 
having cylinders of the same dimensions as those of the 
Metropolitan engines. With 15 square feet of fire grate, 
863 square feet of fire-box surface, and 1,058 square feet in 
the tubes, the weight of copper in the fire-box and stay 
bolts was 3,175 Ib., and in the tubes 4,500 lb. ‘The wrought 
iron plates, bar iron, and stay rods weighed 8,730 lb., and 
the fire bars, smoke box door, ash pan and chimney, say 
1,000 lb., or 17,405 lb. in all. Thus, with 600 gallons of 
water, and a supply of & ecwt. of coke, as carried on the 
Metropolitan engines, the whole weight of boiler and 
supplies was 10 tons 17 ewt. To carry 1,600 gallons of 
water in a plain cylindrical reservoir, with hemispherical 
ends, and having 64 cubic feet of steam room, and charged 
to a maximum pressure of 200 Ib. per square inch, the 
weight of }in. steel plates would be 34 tons nearly. With 
the weight of the water,\7 tons 3 ewt., the whole would 
be, certainly, no heavier than the boiler of the present 
Metropolitan locomotive with its charge of water and 
coke. The present boilers, with 6ft. fire bars, are about 
20ft. long over all, and the reservoirs under consideration, 
having a diameter of 4ft. 3in., would be hardly longer. 

The advantages in substituting reservoirs of heated 
water for the present locomotive boilers, would be these :— 
Besides keeping the tunnel absolutely clear of smoke and 
sulphur, and, practically, of carbonic acid, the steam for 
heating the water in the reservoirs would be raised in 
stationery boilers — say those now well known and 
approved, made of a great number of small cast iron spheres, 
—and with fuel of which the cost would not exceed 11s. or 
12s, a ton, instead of 26s. as at present.. Of the present 
stock of eighteen engines one-half only are constantly 
worked, and the total average evaporation of these does not 
exceed 250 cubic feet of water per hour, a quantity which 
would be easily and safely evaporated under a pressure of 
250 lb. per square inch, by proper boilers of 300 nominal 
horse-power, costing, with their setting, less than £3,000. 
Even with a due allowance for spare boilers at each termi- 
nal station, and allowing for boiler houses, chimneys, &c., 
their whole cost would be but little more than that of the 
copper fire-boxes and tubes alone of the present locomotive 
stock. The repairs of the present boilers alone must, after 
they have been for a short time in use, cost, on the average, 
id. per train mile, or nearly £2,000 per annum, while fixed 
boilers, supplying the same quantity of steam would not 
cost cne-fourth this sum for repairs. Indeed 1d. per 
train mile is less than the average cost for repairing 
and renewing locomotive boilers upon the railways of the 
United Kingdom, while a sum, equivalent, in the present 
comparison, to one farthing per train mile, is much in excess 
of the average cost of repairing well-made and well-set 
land boilers evaporating the same quantity of water. The 
class of land boilers already referred to are practically 
unburstable at an working pressure likely to he requited 
upon underground railways, while the hot-water reservoirs 
would not only have a large excess of working strength, 
when new, but they c uld be at all times readily inspected, 
both inside and out. Locomotive boilers, although subject 





to internal corrosion, are practically beyond the reach of 
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inspectjon, and there is always a degree of danger attend- 
ing their use. Upon the present train mileage, on the 
Metropolitan Railway, it is not unreasonable to estimate 
that the saving in fuel and repairs, by the substitution of 
fixed for locomotive boilers, would amount to £5,000 per 
annum, this conclusion being borne out by the ordinary 
experience in raising steam in factories. 

Reservoirs of selected half-inch mild steel plates, pro- 
perly rivetted, and of a diameter of 4ft. 3in., would have a 
bursting strength of nearly 1,100 1b, per square inch, and a 
pressure of even 2001b. would thus be comparatively safer 
than that of 120 lb. to 150 1b. in locomotive boilers of the 
ordina: construction, having extensive flat surfaces, 
strengthened by stay bars and bolts, and always liable to 
internal corrosion in parts which are quite inaccessible 
under any practicable system of examination. 

In adopting a maximum pressure of 2001b. per square inch, 
the object would be rather to store up a sufficient quantity 
of heat within a manageable weight of water than to take 
advantage of the principle of expansion. Indeed, it would 
be quite unadvisable to permit a pressure of 200 lb. per 
square inch to reach the backs of the slide valves. It would 
answer every practical requirement, and prevent excessive 
valve friction, to let down the pressure, through a reducing 
valve, of which several of good construction are now 
known, the maximum pressure in the cylinders being thus 
kept to, say, 120lb. Indeed the practical result of this 
mode of wire-drawing would be, as working engi- 
neers are well aware, to improve the quality of the 
steam as compared with that raised under a pressure 
of 120 Ib., the effect of wire-drawing, in this case, being 
that of superheating. For while the sum of the latent 
and sensible heat of steam of 120 lb. pressure is 1,220 deg., 
that of steam of 200 lb. is 1,232 deg., the excess of 12 deg. 
being appropriated, as superheat, when the steam of 
higher pressure is permitted to expand without doing 
work. 

The proposed reservoirs would present about 330 square 
feet of external surface. If exposed, without clothing of 
any kind, to still air at 60 deg., they would, according to 
Peclet’s experiments, radiate an amount of heat per hour 
which would be represented by the condensation of about 
119 lb.of steam, and the amount of heat thus radiated would 
correspond to 84 degrees of temperature in the 1,600 
gallons of water carried in the reservoir. At a tempera- 
ture corresponding to 200 lb. pressure, a loss of 84 degrees 
would thus lower the pressure to 180 lb., but if the steam 
were already at say 120 1b. pressure the same loss of tem- 
perature in the given quantity of water would lower the 
pressure only to about 106 lb. The bare reservoir, if moved 
rapidly through the air, would, of course, radiate very 
much more heat, but if the clothing were sufficient, the 
radiation would, on the other hand, be very little indeed. 

The reservoirs would be rapidly charged with steam, 
say equivalent to 30 cubic feet of water, sufficient to heat 
1,600 gallons from the temperature corresponding to 40 lb. 
to that due to 200 lb., although, in practice, the pressure 
would never fall much, if at all, below 100 lb. The steam 
would be drawn equally from a series of fixed boilers, 
within which at least 1,000 cubic feet of water would 
be constantly under pressure, the maximum being 
say 250 lb., corresponding to 406 deg. The fall of 
6,250 gallons of water from this temperature to that 
due to 200 lb. pressure, would raise the 1,600 gallons 





of water in the reservoir, less, say 156 already evaporated, 
from 60 lb. to 200 Ib. pressure. With a din. steam pipe, 
descending vertically into the reservoir, and extending, as 
a perforated distributor, along the bottom, the charging of | 
the reservoir would occupy no more time than that now lost } 
in taking in condensing water from the street mains. The 
pipe for taking in steam should be coupled to the ¢op of the | 
reservoir, as with an area of section of nearly 13 square | 
inches and a maximum pressure of 250 lb. per square inch | 
before charging, the thrust of the steam against the loco- | 
motive would be nearly 14 tons. The coupling joint in | 
the pipe for taking in steam would be of a simple construc- 
tion, already designed, and which could be made perfectly 
steam-tight in less than fifteen seconds. The intervals 
between charging would enable the fixed boilers to recover 
their water and steam pressure. Instead of, as now, nine 
firemen employed for successive stages of ten hours each, 
two (or three at most), would be employed at each terminus, 
the whole amount of coal, fired at both termini, in raising 
steam for trains at 7-minute intervals in each direction, 
being less than one ton per hour. 

With respect, then, to the system of working by steam dis- 
engaged from hot water under high pressure, the writer can 
foresee no difficulties, whether of plan or management, which 
a reasonable amount of skill and some degree of experience 
would not be fully capable of removing. It is but just, 
perhaps, to say that the successful application of this 
system depends wholly upon the practicability and safety 
of raising steam of from 200]b. to 250]b. pressure, 
but with the construction of boilers proposed an ex- 
tended experience would appear to have shown that this 
can be confidently depontiod upon. It would, of course, be 
practicable to work about three-fourths of the whole num- 
ber of boilers to only 150 1b. pressure, corresponding to 366 
deg. of temperature, and to make up the requisite excess of 
temperature and pressure from a single boiler, of rather 
stronger construction, worked at 2501lb. But the details 
of steam piping and couplings would thus become rather 
more complicated, and it is doubtfu: if any real advantage 
would be gained, as there is every reason to believe that 
the boilers in question are as practicable and as safe at 
250 1b. pressure as at 100 lb. 

A further consideration is that of condensing the steam 
from the engines. ‘The first cost and the cost of conveyance 
of the water now used for this purpose, now amount to 
probably £3,000 per annum, at the present mileage of the 
Metropolitan Railway trains. Something is to be deducted 
from this, however, for the practical removal, thus effeet~4) 
of back pressure from the pistons. But the deduction 
would not, at most, exceed a few hundred pounds. If the 
waste steam, which, with the system of working with hot 
water reservoirs, would, under no circumstances, be 





required for draught, could be discharged clear of the 


engine, the cost of water and of its conveyance 
would be saved. It might, possibly, be condensed 
within a series of tubes upon the engine, these 
tubes being made to move rapidly thro the air, 
and thus to radiate the heat of the steam. The weight of 
this apparatus would, however, be much greater than that 
of the 1,000 gallons of condensing water now carried, and 
it is very doubtful whether even the vacuum gained would 
compensate for the increased first cost and cost of working 
upon this system. Much may be said upon both sides of 
this question, for upon the hot water system it would be 
quite practicable, with a vacuum of say 10 Ib. per square 
inch to work the steam pressure as low as 30 lb. per square 
inch, cylinders of 18in, or 20in. diameter being employed. 
Thus 13 deg. more of the heat of the water in the reservoir 
could be worked up, and this would permit of obtaining, 
from 1,400 gallons of heated water, as much steam as could 
be had from 1,600 gallons when worked down to only 
287 deg., or 40 1b. pressure. Thus nearly 1 ton of water 
and 8 cwt. in the reservoir would be saved, and this saving 
would, by so much, diminish the excess of weight other- 
wise incurred with the atmospheric condensing apparatus. 
It will be sufficient here, while leaving the question still 
open for discussion, to record a conviction that the system 
of surface condensation in air would be attended with 
great expense, while that by water, at least to the extent 
of a moderate vacuum, would be wholly out of the ques- 
tion. 

The waste steam could be discharged, however, into a 
continuous tube placed between the rails. This tube should 
be of cast iron, as thin as would be consistent with sufficient 
strength, and of say 18in. diameter, the highest surface of 
the pipe being well below the carriage axles and brake gear. 
The engine, it will be remembered, is to have no fire-box, 
and, therefore, no ash pan ; and none of its parts, between 
the wheels, need reach down to within say 2ft. of the 
ballast. The section of the tube would be rather rectangu- 
lar than circular, and the continuous longitudinal opening 
to receive the waste steam would be made near its bottom 
side. This opening would be covered by a loosely 
fitting flap of leather, as in the tubes of the old 
atmospheric railway, this protection being such, merely, 
as to prevent the rise of any considerable volume of steam 
into the tunnel. The exhaust pipe would have a rectangular 
section, say 18in. in the line of motion by 2in. transversely. 
The extremity or blast nozzle of this pipe would turn into 
the fixed tube in such a direction as to dischurge the steam 
backward and slightly upward against the inner top 
surface of the tube. The exhaust pipes laid down in the 
long trenches under the Western Annexe of the Exhibition 
of 1862, although they received a large quantity of steam, 
and were partly protected against radiation, did not 
accumulate any noiable back pressure, and in the case 
of a locomotive exhausting into a long-exposed cast irci. 
pipe, having a periphery of 4ft. or Sft. it can be easily 
demonstrated that the radiation will be sufficiently rapid to 
prevent anything — a trifling local accumulation of 
internal pressure. ‘The condensing tube would not, 01 
course, require to be tightly jointed, and thus each ft. 
length of the tube would expand and contract by itself. 1.: 
the whole length of the double line—say 40,000ft.—about 
200,000 square feet of condensing surface would be pre- 
sented, while, under the present rate of working, not more 
than 15,000 lb. of steam would be discharged into this per 
hour. As each square foot will condense 6 oz. of steam per 
hour in still air, it will be clear that, with a free escape of 
steam at the ends of the tube, the greatest local volume of 
steam that could be emitted by a locomotive, not actually 
slipping its wheels, would be instantly condensed. ; 

The condensed steam, amounting, at the present rate of 
working, to rather more than 1,500 gallons of water per 
hour, would require to be drained from the tubes. A small 
pump, on the short level between Ray-street and Vine- 
street, City, would drain all that part of the line between 
Portland-road and Farringdon-street. In the slight depres- 
sion under Park-crescent, the tube might perhaps be dis- 
pensed with, for in getting away from the Portland-road 
station the line descends at the rate of 1 in 100 towards 
Paddington, so that but little steam would be required ; and 
in approaching Portland-road from the west, the corre- 
sponding ascent serves to bring the train to a timely stop. 
Thus even were not the line open to the sewers, small 
pumps at Ray-street, Baker-street, and Bishop’s-road 
would drain its whole length. : 

By the removal of the 4} tons of condensing water now 
carried, and of the tanks and connections, weighing one ton 
more, the weight of the engine would be so far diminished 
that it might be placed upon four coupled wheels only ; for, 
by dispensing with the Bissell truck, which of itself weighs, 
with springs, &c., say 4 tons, the whole weight would be 
diminished to about 30 tons; which is the present adhesion 
weight. The saving thus effected would, of itself, also 
afford the opportunity for diminishing the weight of the 
remaining portions of the engine to an extent correspond- 
ing to the power now expended in the movement of the 
tanks, condensing water, Bissell truck, &e., and which, as 
the average resistance of the engine, moving by itself 
upon a level, is 15 lb. per ton, can hardly be taken at less 
than 250 lb. when placed in motion at the rate of 25 miles 
an hour. ‘This saving would, of itself, permit of lessening 
the dimensions of the principal working parts of the 
engine to an extent corresponding to say 1} (ons more, 
still leaving the same available power as at present for the 
draught of an attached load. — 

‘To mount an engine, weighing 3 tons, upon four wheels 
only, the axles should be pa at least 16ft. apart to 
insure steadiness. The »@e of coupling should be that 
represented in one, v4 Mr. Crampton’s patents, viz., that 
of June, 1847 and carried out in an engine made, in 
the sam- year, by Mr. E. B. Wilson, for the Midland Rail- 
way. This engine weighed 32 tons, or 8 tons on a single 
wheel, and its two axles were 16ft. apart. It attained a 
speed, according to Mr. W. H. Barlow’s evidence before 
the Iron Commission, of seventy-eight miles an hour, 
and, but for faults of detail, and for its excessive 
weight, might have been at work even now. An en- 
gine with but two axles, even if 16ft. apart, will go 
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easier through a given curve than one with three or four 
axles, even within a wheel-base of 12ft. The reason is 
sufficiently apparent upon observation. The end wheels 
get on easily, but intermediate wheels “bind” in the 
curves. Instead of going properly around the arc of a 
given curve, they are always on the chord. This fact 
needs no illustration as applied to passenger carriages, but 
it is not so generally kept in view in the case of locomotive 
engines. Thus, in the whole carriage stock of the London 
and North-Western line but two carriages have six wheels 
each, and these are seldom if ever used. An eminent firm 
of carriage makers, in the case of the rolling stock 
of a tributary line, recommended and were permitted to 
construct six-wheel carriages. The same firm subsequently 
became the contractors for working this line, and one of 
their first acts was the removal of the middle wheels from 
these very carriages. It need not, therefore, be argued at 
length that engines with a rectangular wheel base of 16ft. 
would work more easily through the curves of the Metro- 
politan Railway than even the present engines, which 
measure 18ft. 9in. from the centre of the truck to the 
trailing axle, or 20ft. 9in. between the centres of the 
extreme wheels. It is, indeed, a fact within the writer’s 
own observation that engines with but two axles, 16ft. 
apart, will go through curves where engines having four- 
coupled wheels and a truck, upon nearly the same wheel 
base, run off the line. 

The objection once urged against four-wheel engines, 
viz., that of the danger resulting from the breaking of an 
axle, has been practically removed by the adoption of 
Krupp’s steel axles, of which the fracture is believed to be 
even less frequent than the explosion of locomotive boilers. 
In the 31-ton express engines, designed by Mr. Sinclair for 
the Great Eastern Railway, the axle of the 7ft. driving 
wheels is of Krapp’s steel, only 54in. in diameter. ‘The 
size which the maker proposed to guarantee, under a heavy 
penalty, for ten yea » was, 5,5,in. only, but the diameter of 
5tin. was adopted © cover all risk. A 6-in. steel axle of 
this make would, th :e appears no reason to doubt, carry 
15 tons with perfect afety. 

Further arguments might be adduced in support of an 
improved system of locomotives for underground lines 
having the charactevistics.of the Metropolitan Railway, 
and, probably, good reasons might be added to show the 
applicability of the hot-water system to long tunnels, such 
as the Mont Cenis, 7} miles in length, and the Hoosic, U.S., 
of 44 miles, now in progress. ‘These reasons must now, 
however, be reserved for another occasion. 





REMARKS ON MR. DYER’S PAPER ON SPINNING 
MACHINES.* 
By Mr. H. Brrervy,. + 


Mr. Dyer, in the abstract ot his paper, commences by saying 
that “two distinct principles were embraced in the inventions of 
James Hargreaves and Richard Arkwright, which were afterwards 
combined by Samuel Crompton to form the beautiful power-driven 
machine called the mule. Arkwright employed the throstle, or 
throated spindle, with arms or flyers to conduct the threads on 
bobbins arranged in stationary frames; Hargreavesemployed naked 
spindles arranged on a traversing frame or carriage, by which the 
threads were drawn out (about 5ft.) in horizontal lines, while being 
twisted, and were then taken up or wound on the spindles, to form 
cops, while the carriage returned to the roller beam for another 
atretch.” 

As I understand Mr. Dyer, he attributes to Arkwright the inven- 
tion of the spindle and flyer, and seems to consider that as the 
leading principle of Arkwright’s invention, as distinguished from 
Hargreaves’ invention, the main principle of which he mentions as 
consisting in the employment of naked spindles mounted on a tra- 
versing trame or carriage. Mr. Dyer is in error on both these points, 
and it is only fair to a very ingenious inventor who preceded both 
Hargreaves and Arkwright, that these matters should be properly 
understood. 

As to Hargreaves’ jenny, there is no doubt of the originality of the 
invention, and that Hargreaves is entitled to the sole merit of whatever 
was Valuable in that invention; but I sha!l show that, as regards the 
inventions commonly attributed to Arkwright, the case is tar differ- 
ent. Before doing so, however, | must point out the mistake com- 
mitted by Mr. Dyer, as regards the nature of Hargreaves’ invention. 
Hargreaves did not employ spindles mounted upon a moving 
cariiage, nor was there any roller beam in his machine at all. Mr. 
Dyer seems to be here confounding the invention of Hargreaves with 
the subsequent invention of Crompton. An inspection of the speci- 
fication of the patent taken out by Hargreaves in 1770 (No. 962) 
will show that in his jenny the spindles revolve in stationary bear- 
ings, while instead of rojlers tor drawing out the material to the 
requisite fineness a * clasp” was used, which was arranged to move 
backwards and forwards in suitable framing. Thus, before beginning 
to spin a stretch, the spinner had the clasp near to the spindles, 
with a certain length of roving between the clasp and each spindle. 
He then with one hand drew the clasp gently away from the spindles, 
thus elongating the portions of roving between them, while with 
the other hand he turned round certain apparatus by means of which 
the spindles were caused to revolve and twist the threads ; and 
having thus drawn away the clasp for about five feet from the 
spindles he then returned it back towards them, at the same time 
guiding the threads by means of a presser, or faller, and turning 
the spindles round so as to wind the spun threads upen bobbins 
placed upon them, and not upon the spindles themselves. This is a 
very different operation from that of the mule, in which rollers 
moving at different velocities draw the material to the required tine- 
ness, while the spindles recede from them in a moving carriage, at 
the same time revolving so as to twist the threads, which are after- 
wards wound upon the spindles themselves so as to form cops. It 
is necessary to bear these distinctions in mind in following the 
re ress of development which resulted in the production of the 

i§ ly effective spinning machinery in use at the present day. 

n coming to the consideration of the inventions usually attributed 
to Arkwright, it is only proper that due notice should be bestowed 
upon those of a very ingenious man who preceded him, viz., Lewis 
Paul. The tvention of “spinning by rollers,” as it is familiarly 
termed, and for which Arkwright usually obtains the credit, most 
undoubtedly origina with Paul. It is only necessary to read the 
specification of the patets granted to Paul on the 24th June, 1738, 
© be satisfied on this poine. It is true that there has been some 
dispute as to whether Paul himsur yay) originated the invention 
described in that specification, a perso. .f the name of Wyatt being 
mentioned by some as having communicates «ye invention to Paul 
and another person of the name of Highs having aig some sort of 
claim to the invention. The claims of these persons, Layer only 
rest upon some very vague assertions made by themse:.. ¢, 
persons connected with them, such, for instance, as that containea 
in a letter written by Wyatt to Sir Leicester Holt, and quoted 
at page 124 of Baine’s “ History of the Cotton Manufacture,” in which 
Wyatt says, referring to the machine known as Paul’s—“I am the 
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person that was the principal agent in compileing the spinning 
engine,” &e. Such assertions as these, however, cannot be taken as | 
satisfactory proofs of the claims of these parties, and when in oppo- 
sition to them we have the specification of a patent granted to Paul 
for this application, in which specification the name of Wyatt actually 
appears as that of a witness to the signature, &c., of the dvucument 
by Paul, it is difficult for an unprejudiced person to come to any other 
conclusion than that Paul was really the inventor of the contrivance 
for which the patent was granted. However that may be, it is quite 
clear that this invention does not belong to Arkwright, whose first 
patent relating to the spinning machinery was taken out in 1769, 
or above thirty years after the patent granted to Paul. And that 
Arkwright was aware of the existence of Paul’s patent is beyond all 
doubt, and is proved by documents which are quoted in the work to 
which I have already referred, viz., ‘‘ Baine’s History of the Cotton 
Manufacture,” as well as by other documents to which I need not 
now particularly allude. 

In speaking of the peculiar soft property possessed by the yarn 
spun upon the mule, as distinguishing it from the yarn spun 
by the machine called the throstle Mr. Dyer is quite correct. I 
believe it is not so generally known as it should be that the throstle, 
as the term is now generally understood, consists mainly of a com- 
bination of the leading features of Paul’s invention of 1738, which I 
have already mentioned, with those of a later invention, for which he 
ob:ained a patent in 1758. Mr. Dyer mentions the spindle and flyer | 
as Arkwright’s invention, but they had been in use upwards of one 
hundred and sixty years before the date of Arkwright’s inventions. 
This is proved by several of the works row in the library of the 
Patent-office, especially an Italian work, entitled “ Novo Teatro 
di Machine et Edificii,” &c., and a pamphlet published 
in 1681, entitled “Some Proposals for the Employment of 
the Poor.” In Paul’s specification of 1738 we have the 
application of rollers moving at different velocities for draw- 
ing the material, and in that of 1758 the combination of rollers 
(of which only one pair are shown in the specification of the latter 
patent) with the spindle and flyer, by means of which the thread was 
twisted and wound upon a bobbin. So far as I have been able to 
ascertain, this is the first instance in which we have the material 
passing through rollers in its way to a spindle and flyer by which it 
is twisted and wound upon a bobbin, and we have here, clearly, the 
origin of the “throstle.” Paul’s specification of 1758 describes 
these operations very minutely, but spinners acquainted with 
this class of machinery will at once perceive that the machine 
described in Paul’s specification, though displaying great 
ingenuity, was defective in one important particular, which 
was, that there was no arrangement by which the traverse of the 
bobbin, as it is now termed, could be performed. The manner in 
which the yarn was distributed over the bobbin was peculiar. The 
flyer was tubular, and orly reached downwards to just within the 
head of the bobbin, and the latter was of conical form, the lower end 
being the smallest. The yarn was thus wound constantly at the top 
of the bobbin by the flyer, but as it accumulated there, the conical | 
form of the bobbin caused the coils of yarn to slip downwards, and 
thus a kind of distribution of yarn over the bobbin was effected. 
This part of the arrangement was evidently very defective, and it is 
highly probable that the want of some more efficient method of dis- 
tributing the yarn over the bobbin was one if not the sole cause of | 
the want of success which undoubtedly attended the efforts of Paul 
to bring his machine into general use. The addition to the machine 
of the traverse motion, as it is called, or the arrangement by 
which the bobbin is made to ascend and descend on the spindle, was 
unquestionably a vast improvement, and of this Arkwright may 
fairly have the credit. But even here Arkwright had been partly 
anticipated,* for in the specification of a patent granted to Comah 
Wood, in 1772, No. 1018, there is the description of a mode of caus- 
ing the bobbin to be moved on the spindle for the purpose of 
windiag the thread upon all parts of it in succession, this being 
done by a movable rail, capable of being shifted from time to time by 
hand. This, however, was only a slight approximation to what 
was required; and Arkwright, in applying the “ heart motion,” 
as it is now termed, may be said to have brought the throstle 
well nigh to the condition in which it is used at the present day. 

Crompton’s invention, in which he combined the drawing rollers 
of Paul with the use of spindles mounted in a movaple carriage, and 
which was thence called the mule, as partaking to some extent of 
the principles of both the jenny and the throstle, formed an immense 
improvement on all previous inventions. Of course the mule has 
been greatly improved since Crompton’s time; but in speaking of 
Mr. Kennedy and Mr. Peter Ewart as being among the most eminent 
of those who have improved that machine, Mr. Dyer gives no reason 
for his opinion. I pass from this, however, to Mr. Dyer’s observa- 
tions on the self-acting mule. 

Mr. Dyer says the real difficulty connected with the construction 
of a seli-acting mule was chiefly confined to the winding of the 
threads on the cops; but, as I can testify from some twenty years’ 
actual experience, this is by no means the greatest ditliculty, 
especially as regards the construction of large mules. The backing 
ott, or unwinding of the loose coils of yarn from the spindles, which 
are above the cops, so as to allow the depression of the “ faller,” or 
guiding wire, is connected with mechanical difficulties of a most for- 
midable nature, and the reaction produced by the sudden stoppage 
and reversal of the motion of the spindles of a large mule, with their 
attendant pulleys and gearing, &c., has been a source of trouble and 
annoyance which none but those who have experienced it can under- 
stand. Mr. Dyer mentions a Mr. Suodgrass as having made the first 
“notable” attempt to construct a self-acting mule; but beyond the 
attempt being a notable failure, 1 know of nothing to entitle it to 
that distinction. Mr, Eaton's invention of 1519, which Mr, Dyer 
mentions as next in succession to that of Mr. Snodgrass, was un- 
doubtedly a very ingeniousinvention. and was used by himself forsome 
little time. Mr. Eaton’s specification shows that his knowledge of the 
subject was very accurate, but the details of the invention, practically 
considered, were in many respects very defective. 1 will not here go 
into all these details, but will point out two defects, either of which 
were sufticient to prevent the successful application of the invention. 
One of these was the arrangement of the apparatus tor effecting the 
backing-off (the ditticulties attending which movement I have 
already noticed), and the manner in which the secter used by Mr. 
Eaton for this purpose was made to pass into gear with the wheel 
upon the run shaft, or shaft which turned upon the spindles, was 
most objectionable, as creating a constant tendency to derangement 
and breakage of both the sectur and wheel; and that this was the 
result of the arrangement I have been informed by a most respectable 
engineer now living in Manchester, and who saw Mr. Eaton’s ma- 
chines during the short time they were in existence. 

Another defect lay in the arrangement for effecting the winding of 
the yarn upon the spindles. For this purpose Mr. Eaton employed 
two conical pulleys, one of which gave motion to the other by means | 
of a strap, the latter being traversed along the pulleys at intervals | 
So as to vary the rapidity of motion of the spindles according to the 
varying sizes of the cops. It is obvious that in this case the liability 
of the strap to slip upon the pulleys must have led to great irregula- 
rity in the working of the machine, and in fact I do not believe that 
a large machine could be worked at all on such a system. These 
defects, along with others which might be mentioned, led to such 
trouble and annoyance in connection with the attempt to work these 
machines, that they were abandoned after a trial extending over a few 
months. In fact the attempts of Mr. Eaton to construct a self acting 
mule, as well as those of Mr. De Jongh and of Mr. Ewart, to which 
Mr. Dyer also alludes, can only be looked upon as so many experi- 
ments, none of which were attended with any reasonable amount of | 

ractical success ; all being abandoned after a fruitless struggle, ex- | 
austing the patience both of the inventors and of those connected | 
with them. 
1 spveking of Roberts’s invention of 1825, Mr. Dyer seems either 
not to undefsiaud of what that invention consisted, or to greatly 
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undervalueit. Although it is quite true that this invention has been 
greatly improved upon since the date of the patent granted for it, 
those who are practically conversant with these matters know well 
that it contained the germs of what was afterwards de-eloped into 
one of the most successful and extensively used machines ever pro- 
duced. In fact it may truly be said that although great improve- 
ments in the construction of the self-acting mule have been 
made since the date of Roberts’s invention, and especially 
during the last few years, still, in all or nearly all the self- 
acting mules now used there are embodied some of those ex- 
cellent mechanical arrangements of which he was undoubtedly the 
originator, and which must always be looked upon as imperishable 

ts of that splended mechanical genius with which Roberts 
was beyond all question endowed. For example, the arrangements 
of the cam-shaft for producing the changes of motion of the machine, 
the arrangement of the double fallers, the method of causing the 
faller to be depressed by the reverse movement of the apparatus 





| which turns the spindles in backing-off, and the system of regulating 


the winding-on by the gradual approximation or otherwise of the 
faller and counter faller, are all contrivances displaying the highest 
mechanical skill and ingenuity, and have all been most extensively 
brought into use, and so continue to the present day; while on 
turning to the patent obtained by Roberts in 1830, for the employ- 
ment vf the well-known radial arm and drum as a means of effecting 
the winding-on, we find that scarcely a self-acting mule is now con- 


| structed which does not contain in some form or other a modification 


of this famous invention. 

In speaking thus of Roberts’s inventions, I consider that I am only 
doing justice to a highly meritorious engineer, whose ingenious con- 
trivances, although undoubtedly attended with some defects, which 
have led to certain of his arrangements being superseded by others of 
a more perfect character, must yet be admitted as having furnished 


| some of the brightest examples of the mechanical genius of the pre- 


sent age. Mr. Roberts was the inventor of the first practical self- 
acting mule. 

Mr. Dyer is correct in attributing to the inventions of Mr. Smith, of 
Deanstone, “‘ much novelty and some good properties,” ana in stating 
that Mr. Smith’s and Mr. Roberts’s mules were the chief competing 
mules for many years. I really, however, cannot understand Mr. 
Dyer when he comes to speak of Mr. Potter's inventions The patent of 
1836 to which Mr. Dyer evidently refers, was not taken out by Messrs, 
John and James Potter, but by Mr. James Potter only, that gentleman 
being, as I know personally, an extremely ingenious mechan c. 
Mr. Potter’s mules have had no inconsiderable amount of success. 
Mules to the amount of many thousands of spindles have been made 
and sold under Mr. Potter’s patents, as I know personally, A large 
firm of cotton spinners, with whom I was formerly connected, 
purchased and used a number of them, and I have no hesitation in 
saying that they possessed qualities which rendered them for some 
purposes preferable, on the whole, to either Roberts’s or Smith’s 
mules. Such, indeed, was the admitted merit of Mr. Potter’s in- 
vention, that on the approach of the termination of the fourteen 


| years for which his patent was originally granted, the Lords of the 


Privy Council granted a prolongation of the patent for five years. 

I am much surprised at what Mr. Dyer says in the latter part of 
his paper, in which he states that it was not until after the expira- 
tion of the second patent of Mr. Roberts and that of Mr Smith that 
a really good working mule was constructed, “and which,” says he, 
“appears to have been realised in the patent obtained, in 1817, by 
Mr. Matthew Curtis and Mr. Robert Lakin. Thus thirty years had 


| elapsed from the time when Mr. Eaton gave the true principle for 


constructing a self-acting mule to that of their being carried into 
practical effect as above stated.” Now I am acquainted with the 
speci! cation of the patent taken out by Mr. Curtis and Mr. L-kin, 
in 1847. The invention described therein consists almost wholly, so 
far as it relates to the mule, of improvements, or alleged improve- 


| ments, in some of the details of Smith’s and Roberts’s machiues, and 


there is no reason to give it the character of the first really good 
working mule ever constructed. I have the pleasure of knowing Mr. 
Curtis and others connected with his firm, and I should think if they 
were inclined to claim such a character for any: f their inventions. st 
would certainly not be forthe one Mr. Dyer mentions. J 
Nor is there any better foundation for the assertion that Mr Eston 
“ gave the trae principles for constructing a self-acting mule, Ke. 
As I have already mentioned, Mr. Eaton’s invention on/y, survived a 
few months, and there is no single particular of Mr, Eaton's invention 
to be found in the self-acting mules now used, while, on the other 
hand, Roberts’s inventions form the basis of the great bulk of the 
self-acting mules now made, not excepting even those made by 
Messrs. Curtis and Co. themselves. It was Mr. Roberts, and not 
Mr. Eaton, who “ gave the true principles for constructing a self- 
acting mule.” ; _— 
The highest test of the efficiency of a self-acting mule is its 
capability of spinning the finer numbers of yarn, as, from the 
delicacy and accuracy of manipulation required in producing the 
very fine threads, it has been found very difficult to adapt the self- 
acting mule to that class of spinning. Mr. Roberts himself failed in 
this, as I have heard him admit in the witness box of a court of 
justice; but if this test were applied to the invention of Messrs. 
Curtis and Lakin, of 1847, it would be found lower down in the 
scale than even Roberts’s. Many persons have, indeed, until a com- 
paratively recent period, entertained the opinion that the spinning of 
fine yarns would never be successfully accomplished by the self- 
acting mule; and had I not already extended these observations to 
a much greater length than I at first intended, I could mention 
some interesting circumstances connected with the progress of this 
branch of invention. That would carry me, however, into a discus- 
sion with reference to inventors and inventions not mentioned in 
Mr. Dyer’s paper, and I will therefore reserve what I have to say 
upon that part of the subject for some future occasion. — ; 
Mr. Dyer, in reply, said that he had supported his statements 
about the patented inventions noticed in his paper (the abstract of 
which only was commented upon by Mr. Brierly), by literal citations 
from the printed specifications. His notes were enticed “ Part the 


| First, on the Mule Jenny,” and that, therefore, he had only to make 


the distinction of this class of spinning machines from those of the 
throstle class, and his description of the latter went no further — 
to show how much of it Crompton took to make up his composite mules, 











Tre Feperat Navy.—In a letter upon the subject of the United 
States Navy, Donald M‘Kay, the famous shipbuilder, after alluding 
to the many difficulties attending the building up of the n avy in the 
emergency presented by the breaking out of the rebellion says :— 
“ We now have such a blockading fleet as the world never witnessed 
before, and which has practically closed the rebellious district to the 
world—the few vessels which succeeded in running the blockade 
beeing too small to carry cargo sufficient to give aid of any conse- 
quence.” He states that the following vessels are now in progress 
of construction for the Government :—Chattanooga, 9,000 tons; 
Idaho, 3,000 tons ; Madawaska, Wampanoag, Neshaming, Ammon- 
onoosac, and Pampanoosac — all wooden vessels, of 3,2J0 tons, 
intended to have a speed of sixteen knots per hour, and to carry 
immense batterics. Besides, there are in progress of building, 
twenty first-class wooden screw steamers of 2,200 tons each, 
to have a speed of thirteen knots, to be full rigged for 
ocean steamers, and to carry enormous batteries. They 
will soon be completed. While these vessels are building there 
have been completed the Nipsic, Shawmut, Nyack, Pequot, Maumee, 
Kansas, Yantic, and Saco—all screw vessels of 593 tons each. There 
are now nearly completed the wooden iron-clad coast steamers Tona- 
wanda, Miantonomah, Agamanticus, and Monadnock, of 1,564 tons, 
drawing 12it. of water, and having two turrets each, carrying two 
15in. guns. The Monadnock has been tried, and is found capable of 
wausiog a maximum speed of eleven knots. There are also in 

rocess of constraction four other ironclads of the same class, but 
arger, and to be faster. They are the Kalamazoo, Passaconaway, 
Quinsigamond, and Shackamaxon, each of 3,2U0 tons. The depart- 
ment has alsv constructed seventy-four wooden and iron-clad vessels 
of the Monitor type.—New York Herald. 
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ON THE APPLICATION OF IRON TO THE 
PURPOSES OF NAVAL CONSTRUCTION. 
By Wx. Farrzaien, Esq., LL.D., F.R.S.* 


From the earliest period of history to the present high state of | 
civilisation, we behold a long and interesting succession of im- | 
provements in the construction of weapons of war. Man in his | 
savage state contrived instruments of aggression as well as defence, 
Tomahawks, spears, and arrows composed of wood, shod with stone 
or bone, were adopted. As he advanced in civilisation, and became 
acquainted with minerals, he had recourse to a rude description of 
manufacture by reducing the ores and extending their uses to the 
purposes of peace as well as to the art of war. In fact, he found 
that the application of heat to the iron ore produced a semifluid or 
ductile mass, that could be drawn or consolidated, under a series of 
blows, into the required forms calculated to supply his wants. It 
was in this way that the early workers in iron—-the Tubal Cains of 
former days—produced weapons for attack and defence. No doubt 
they would soon find—once the discovery was made—thatiron, at 
different degrees of temperatures, and under different conditions of 
time and the heat to which it is exposed, would assume the 
different forms of rigidity, ductility, &c.; and, without any 
knowledge of combined carbon, oxygen, &c., as known in modern | 
times, they actually found, at a later period, that a certain process, 
under these conditions, produced steel, from whence the famous 
weapons known as the “ blades of Damascus” were made. 

From these early stages of manufacture to the middle of the last 
century, we have little to boast of in the production of iron and steel. 
Something was certainly done during this long interval, but we 
have no traces of any important improvement until 1784, when 
Cort first introduced his invention of the puddling furnace and the 
rolling of plates and bar iron. Hammered iron plates were 
occasionally made, but seldom used unless for special purposes ; and 
it was not until the introduction of rolls that anything in the shape 
of rolled plates could be obtained. At that time, and for several 
years subsequently, little or nothing was done to encourage the 
manufacture, but the new process of rolling simplified the operation 
and gave greatly increased facilities for the manufacture of this im- 
portant article of commerce. Rolled plates were first employed in 
the construction of boilers; and those of the haystack form were 
made as early as 1786, and were chiefly employed for raising steam 
for the atmospheric pumping engines of Cornwall, and those for the 
collieries of Northumberland and Durham. More recently, or 
about the same date, Mr. Watt introduced the wagon-shaped boiler 
for his reciprocating sun and planet-wheel engine, but we have no 
traces of iron boats or ships at a date antecedent to that of Cort and 
Watt. 

At the commencement of the present century it is more than pro- 
bable that the first construction of iron canal boats took place; and 
we have evidence of their existence in Staffordshire about the year 
1812 or 1813. From that time to the present iron boats have been 
successfully employed on canals. 

From 1812 to 1822, to use a more familar expression, there was 
an interregnum of progress for a period of ten years, and we hear 
nothing of iron as a material for shipbuilding, till the Horseley 
Company built the Aaron Manby, which was sent to London in 
sections, reconstructed in one of the docks, and navigated to Havre 
and Paris by the late Admiral Napier. 

It was supposed that the success of the Aaron Manby would have 
stimulated exertions in the s+me direction, but important discoveries, 
like other things of great magnitude, require time to bring them to 
maturity, and another period of rest ensued, from 1822 to 1829, when 
a new discovery was made by Mr. Houston, of Johnstone, near 
Paisley, in which it was found that a light boat, with two horses, 
had sufficient power to convey passengers on a canal at the rate of 
nine to ten miles an hour. This discovery was made at a time when 
& new and important era in the history of transit on railways burst 
unexpectedly upon the public in the experimental tests and com- 
petitive trials of locomotive engines at Rainhill. The results of 
these trials created alarm in the minds all the canal proprietors of 
the kingdom. They became anxious about their property ; and the 
speed of ten miles an hour, as attained by Mr. Houston in his gig- 
boat, was the ouly gleam of hope left to enable them to meet, with 
anything like success, the alarming and powerful competition of 
the rail and locomotive. 

Things were in this state when the governor and council of the 
Forth and Clyde Canal employed the writer to institute a series of 
experiments to determine the law of traction, and account for the 
phenomena of the absence of surge at high velocities on canals. 
These experiments were conclusive and interesting, and the report 
was published shortly afterwards, at the request of the governor 
and council of the Forth and Clyde Canal Company. In this 
report will be found a detailed account of the experiments and 
the conclusions and recommendations arrived at, the most prominent 
of which were the introduction of iron vessels and steam on the 
locomotive principle as a substitute for horses. Acting upon this 
recommendation four steam vessels were constructed at Manchester, 
one atwin-boat, with the paddle wheel in the centre, and a second, 
the Lord Dundas, with the paddles recessed into the dead wood of 
the stern. The first was an experimental boat, but the second 
= 4 several years as a passage boat between Port Dundas and 

ock 16, 

Simultaneous with these vessels another and a larger iron vessel, 
84ft. long and 14ft. beam, with recessed paddles in the stern, was 
also built at Manchester in 1831, and navigated through the locks 
of the Mersey and Irwell to Liverpool, and from thence to Greenock. 
This was the second iron vessel that put to sea, if we except the 
Lord Dundas light boat, which performed the same voyage from 
Liverpool to Glasgow in the previous year. The name of this 
vessel was the Mauchester, and for many years it was employed as 
a coasting vessel, carrying goods and passengers between Port 
Dundas, Grangemouth, and Dundee. 

During the time of these constructions Messrs. John and | 
MacGregor Laird were engaged in similar undertakings for the | 
Trish Canals, and were present at most of the experimental trials of | 
light boats on the Irwell. These boats were built at Birkenhead, 
and forwarded in sections to Ireland. About the same time, or | 
shortly after the Manchester canal boats were introduced on the 
Forth and Clyde Canal, Messrs. Laird built the Alburka, a small | 
iron vessel, that went out to Africa with the Landers and Mr. 
MacGregor Laird, for the exploration of the Niger. The whole of 
these vessels were confirmatory of the great superiority of iron over | 
wood as a material for shipbuilding ; and we have only to refer to 
the extensive use and enormous increase that have taken place in 
its application, not only in this country, but in every maritime 
state of the globe, to be convinced of the soundness of the principles 
and the great superiority of the iron ship. 

Having briefly noticed the origin and subsequent improvements 
that have taken place in iron shipbuilding, it is important that the 
naval architect should have all the information that car be obtained, | 
and for this purpose we have on this very important question to 
direct attention to the following divisions of the subject :-— 

1st. The strength of plates when torn asunder by a direct tensile 
strain in the direction of the fibre, and when torn asunder across it. 

2nd. On the strength of the joints of plates when united by rivets 
as compared with the plates themselves. 

3rd. On the resistance of plates in varied forms of construction to 
the force of compression. 

And lastly. On the distribution, strength, and value of Wruught- 
iron plates and frames as applied to ships and other vessels. } 

On the first of these, where the iron plates were torn asunder in | 














* Read before the Society of Arts. j 





the direction of the fibre and across it, the following results were 


obtained :— 
Taste I. 
——r 
- Men the direction of the ean breaking weight 
Description of plates. across the fibre in 


fibre in tous per 84-) tons per square in. 








| inch, 

ace Bsns 
| Yorkshire plates, .. .. id 25°770 27°490 
Yorkshire plates .. .. .. 22-760 26°037 
Der»yshire plates .. .. 21-80 18 650 
Shropshire plates .. .. 22°826 22 000 
| Staffordshire plates .. 5 21010 
Mean .. 22°519 23°037 








From the above it will be observed that the average strength of 
plates is about 22} tons to the square inch, the maximum being in 
favour of the Yorkshire plates, and the minimum those of Stafford- 
shire, 

It would probably be unfair to class plates with bar iron of the 
same quality, as bar iron is much more elongated and drawn into 
fibre in passing through the rolls than the same material when drawn 
into plates; we may, however, compare plates with bars experi- 
mented upon by the late Mr. Telford, who found in his experiments 
to determine the strength of different iron previous to his construc- 
tion of the Menai Suspension Bridge, that out of nine fagoted 
specimens, selected from the Swedish, Welsh, and Staffordshire irons, 
he obtained a tenacity of 29°25 tons per square inch. 

Tons, 

Captain Brown’s experiments for the same 

purpose gave se ee ce ee ee es 25°00 per square inch. 
Minord and Desames’ .. .. «+ «+ «+ 25°00 ae 
Yorkshire plate experiments .. .. 
Shropshire plates .. «2 2 «+ «8 os 
Derbyshire plates .. «2 «+ «+ «+ « 
Staffordshire plates... .. «- 





Giving a mean tensity for plates of .. .. 2 tons per sq. inch. 


Comparing this with tho strength of bar iron from the best mate- 
rial, and making allowances for the latter having been worked, 
rolled, and drawn into fibre to a greater extent than plates, the 
difference in strength is not so great as might have been expected, 
being in the ratio of 29: 23 or 1: *8 nearly. 

Plates of ordinary manufacture, or such as are used in ship- 
building, seldom exceed 20 tons to the square inch. Unfortunately, 
many of these are considerably under that mark, but on no account 
should any plate be allowed to enter into the construction of a sea- 
going vessel under a tensile strain of from 20 to 22 tons per square 
inch. Small vessels, such as boats for canals and rivers, may 
venture upon an inferior standard of quality, but even with this 
allowance there is no economy in the use of bad material, which is 
neither safe nor durable. 

Ductility, Elongation, dc. —We have already noticed that ductility 
is a property highly valuable in iron, and we may add, when com- 
bined with tenacity it becomes more so; in fact, ductility is the true 
measure of strength and of its practical utility. These properties 
being of great importance in the manvtacture of irun, it may be 
useful to give a few examples, derived from recent experiments, 
illustrating the principle on which it is supposed that good iron 
yields and becomes attenuated when acted upon by forces which 
draw it in the direction of the fibre. 

It has been stated that iron, like most other metals, is of a ductile 
character. In this respect, however, it is inferior to gold, silver, 
and platinum, but it is in advance of copper, zinc, and tin, and may 
be considered superior to any of these metals on account of its tena- 
city ; and from this we derive its adaptation to the art of con- 
struction, and its value as an article of commerce. Iron is, 
therefore, of inestimable value; ard, combining properties such as 
those enumerated, it becomes one of the most important and useful 
of metals. 

The following experimental results were derived from seven dif- 
ferent thicknesses of iron plate. They were obtained from four 
different firms, and marked A, B,C, and D, as under:— 


A Six specimens of iron plates. 
B Seven specimens. 
C Seven specimens homogeneous metal. 
D Seven specimens, rolled iron. 
The whole of these specimens were torn asunder by a tensile strain, 
and recorded in the following summary :— 


Taste II. 
Summary, giving mean tensile strength of each series of plates, or 






































statical breaking strain. 
| Mean of 
Approximate | Tensile cig —_ per square inch ee al 
thickness of plates | — he same 
in inches, — a | Shiela 
A Plates. B Plates. | C Plates. |D Plates | in tons. 
in, tons. | tons. tons. tons. tons, 
4 24°344 30°703 17-470 20171 
4 25°750 33 694 11-055 23°430 
z os 30°913 26°473 oe 
1h 24-158 22-299 26°197 24 458 
~ 25348 | 23°657 277038 25 169 
2 247110 | 23-921 27508 24-569 
” 25°039 | 23°540 27°385 | 25°031 
Mean of thin Cy Byacsig pemen sees 
as. = } 25-047 25°606 | 31-770 | 18-393 
z = 3 a 
Mean of ,thick 5 | " » 
plates .." .. } 24°644 | 23°354 27°032 24-171 
—— et tm | 2319 | 29-063 | 21-809 














The order of merit in the thinner plates is—(1) C; (2) B; (8) 
A; (4) D. With thicker plates it is—(1) C ; (2) A; (3) D; (4) B. 
The mean of the whole gives (1) C; (2) A; (3) B; (4) D. 

The homogeneous metal plates exhibit throughout the highest 
tenacity, but the tenacity decreases as the plates are made thicker. 


| Of the iron plates those marked A are most uniform in strength, 


the extreme difference being 1°64 tons. The B plates vary to the 
extent of 7133 tons, and the D plates 14°103 tons, but the quarter 
and half-inch plates of the latter series would appear to have been 
burnt or injured in the manufacture. 

Taking the means given in the last column, we see that in the 
average there is no great difference between the thicker and thinner 
plates, The extreme variation in these means is 1:74 tons. If we 
compare these means with the corresponding mean densities, there 
is an evident correspomdence, thus— 


Density. Tenacity, 
Ijin. plates .. .. 2. os 7 7473 +2 oe oe 24°453 
Sin. prtes 4. cc ce cs 77084 os 60 0s 25°169 
2hin. plates 7 7660 os « 24 569 


77666 co oe se oe 25°031 

Here the density and tenacity increase and diminish together. 
The same correspondence will be found, generally speaking, in each 
individual case on comparing the two tables, but there are excep- 
tions in the case of the D plates. Taking into account the fact that 
the specimen employed in obtaining the specifie gravity was cut at 
a distance of about 10in. from the part broken by tension, the 
coincidence is sufficiently striking. The comparison holds good if 
we take the means_of plates of the same manufacture, with one 
oxcoptivu— 


3 in. plates .. 2s co oo 


Density. Tenacity. 


A plates 2c oo oc cc S908 os 24°644 
B plates 2 .. so oo 7°7085 o 23°354 
C plates .. .. «2 «» 79042 .. 27082 
D plates 2c «co co co TOS oo 24°171 








— a —<$<—SS—— == 
Taste III. 
Summary, giving the ultimate elongation per unit of length. 
cad : | Mean of 
Approximate } Ultimate elongation per unit of strength. |Piatcs of 
thicknessoftheplates| he same 
in inches. } . : — thick ness 
A Plates. | B Piates. | C Plates. | D Plates. | im tons. 
in. | 
} | “0620 0300 "25600 | “0080 00890 
“0760 “0400 1000 | “M01 0-068 
i | ° “1000 “2080 | 





0400 01100 
01 09 
02703 
0 oosS 
O°2089 





| “0690 





Mean of thinner ) | 
) 























plates .. .. | 
Me icker ) | a < 
Mean “of “all the eine enn onan asw c 
- agli } 2046 1650 | 2363 1176 





In this table the order in which the different series of plates stand 
with reference to ultimate elongation nearly coincides with the 
order in which they stand in reference to tenacity if the means of 
plates of the same manufacture are compared; but, on the other 
hand, if we compare the means of plates of the same thickness, we 
find that, on the whole, the ultimate elongation increases as the 
plates become thicker, while no law of this kind could be perceived 
in the mean tenacities, 

Mr. Mallet has introduced a new coefficient of strength, of con- 
siderable importance in these inquiries, namely, the dynamic resist- 
ance to rupture, or footpounds of work done in rupturing the 
material, ‘This may be estimated with sufficient accuracy by mul- 
tiplying the breaking weights in pounds by half the ultimate 
elongation, and from thence we derive the following results :— 


Taste IV. 
Mr. Mallet’s Co-efficient or work done in causing rupture, correspond- 
ing with resistance to impact. 






































Aproximate thick- Foot Pounds of Work Causing jMean 0 
ness of the plates in Rupture. } ee 
inches, ies 
A Plates, | B P.ate-. | C Plates. \P pla es, | bickness 
in. | 
i 16°05 S120 | 1535 suo 
4 2191'S 1040 2 174 1is5'8 
3 ee | $2905 list sue 
—_ eS SS eo — 
1} 4767°5 36513 5o4s-0 
2 8659-0 6690°2 10448°0 
2h 77768 8573°4 M057 2 
3 8Y73°7 6¥57°0 73875 0 
Mean of “ee 19411 17162 6592°6 9% 
plates 
Mean of thicker iinet pene = | aE 
plates en } 7544°2 6475°5 8265°3 5185°9 
. : “ — SEE —— 
Mean of oan “| 56766 | 44358 | ssos5 | si7#vs |. 
same make ., | | | | | 
It will be noticed that the numbers given in the case of the 


thinner plates are very variable, in consequence of the great fluctua- 
tions in the value of the ultimate elongation in those plates, 
This irregularity would have been eliminated if several specimens of 
each bad been tried, or still better, if the specimens had been so long 
that the elongation of a much greater extent of metal could have 
been ascertained. ‘I'he results obtained in the thicker plates, with 
precisely similar round bars, are more uniform, 

Bearing this in mind, the table exhibits several remarkable results. 
First, taking the means of plates of the same thickness, it appears 
that the dynamic resistance increases progressively as the plates 
increase in thickness ; in faci, the thick plates exhibit 2} times the 
resistance of the thinner ones. The only exception to this general 
law is the quarter inch homogeneous metal plate, which was ex- 
tremely ductile, ; 

Then, in the next place, it is to be observed, that the dynamic 
resistance increases with the thickness of the plates in a higher 








ratio in the iron plates than in the homogeneous metal plates, 
thus :— 
edi . Thinner plates. Thicker plates. | 
Description of plates. | “poo, pounds, Foot pounds. | Ratio. 
A plates 19411 7544-2 |} Ito 3°82 
B plates > Iron, 17162 6475°5 lto 377 
D plates 4033 | 5is5 9 1 to 10°52 
C plates Strel. 6592°6 $265°3 ltoe 1°25 
The result of this is that the superiority of the homogeneous 
metal to iron is very striking in the thin plates, but becomes less 


and less as the plates increase in thickness. Thus, taking the best 
of the iron plates, namely, series A, for comparison, we have the 
following ratios between the iron and steel :— 





Ratio of 
Thickness in inches. A Plates. C Plates, | Dynamic 
resisiance, 
Foot-pounds, Foot-pounds. | 
i co ae os a0 * 1690 5 | 1 to 5°21 
WM. co os os 40 2191'8 ltoL72 
Sim, wc of cf es oe | os 
lgin. .- os os os 4767°5 | 1lto1l 19 
2in. os 00 oe of 8659 0 | 1to 1°20 
2him, oe oe we oe 77768 | } ltoll7 
3in. — 20 6 + 8973°7 1 to O88 





In this table we see that the ratio decreases progressively with 
great regularity from 1: 5:21 to 1: 0° 88; that is, the work done in 


rupture is with Lin. plates five times as great with homogeneous 
metal as with iron, but the superiority decreases, and with 3in, 
plates the resistance of the iron is 12 per cent. greater than that of 
the homogeneous metal. This result precisely corresponds with the 
results obtained in the trials with ordnance.* Thus, if we take the 
mean between the thinnest plate which resisted the shot of any 
given weight, and the thickest which was penetrated by it, as the 
maximum thickness of penetration with that projectile, we havi 
from the experiments at Shoeburyvess the following results :— 


| Least thickne 8 which 











would resist the shut in | Ratio of -7 
i ¢ |, Weight of pro- inches. istance 0 
Rifled gun. | jectile in }b. plates of equal 
, | thickness, 
| A Plates. C Plates. 

Wall piece .. 0-344 o | : - : 1-97 
Ze 625 Lo "1s | : r 
Armstrong 1-79 } 1°75 | 1-75 } 1. 
| 2451 } 2°25 2°50 | 1: 081 


” 


T'be -voults in this table are only roughly approximate ; but they 
ehoW a decreasing resistance in the C plates when compared with 
the A plates. The results in the last column strikingly correspond 
with those in the preceding table, if plates of the same thickness be 
compared. (To be continued.) 


* See Mr. Fairbairn’s Experimental Researches, first report of the specia! 
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CHAMBERLAYNE’S IMPROVEMENTS IN 
RAILWAY CARRIAGES, &c. 


This invention, patented by Mr. T. Chamberlayne, of Cranbury 
Park, Hampshire, relates to improvements in railway carriages. 
Instead of the usual form of buffer-head or similar form of projection 
upon the outer end of each buffer-bar at each end of each railway 
carriage or truck, and instead also of trusting solely to the links or 
screw couplings and the hooks of the draw bars for keeping the 
carriages of a railway train together in line, thé buffing parts 
of a railway carriage or truck are so constructed as while 
the necessary amount of elasticity or yielding action is obtained, a 
means of supporting the end of one carriage is also provided, 
so that in case of a wheel, or one or more pairs of wheels, 
or one or more of the axles breaking, such carriage or 
truck would be supported, and the passengers or goods re- 
main uninjured. This is effected in the following manner :—At 
each end ot each carriage or truck is made one male and one female 
projecting piece or continuation of the buffing bar, the two male 
projections being at the diagonal corners, and the two female pro- 
jections at the other diagonal corners of each carriage or truck, so 
that when any carriage similarly fitted is brought up to it 
for the purpose of being coupled to form part of a train, the 
projection of one carriage fits into the female projection of the 
next carriage, irrespective of which end of the carriage is 
presented for that purpose, and both projections being compressible 
or sliding in and out under increased pressure, the requisite yielding 
amount of buffing, or ability of receiving concussion is afforded, 
while any carriage which may break down is supported between the 
preceding and following carriage of the train, the projections being 
formed of sufficient strength for that purpose. The spring may 
either be a spiral spring placed before or behind the end framepiece 
of the carriage, and be directly acted upon, or may be elliptic, flat, 
or any other form, placed in any convenient position within the 
under carriage or frame, and be operated upon by means of a rod. 

_ The buffer rods of the buffing apparatus, in accordance with this 
invention, may, instead of being formed solid, be made hollow, and 
serve as tubes through which may be led signai wires or rods, or 
or other means of communicating between the guards and engine 
pret or the passengers and engine driver, or the passengers and 
guards, 


FIG. 1. 








In the accompanying engraving Fig. 1 is a horizontal section of 
the buffer head or projection from the buffer board or end frame of 
the carriage, showing the solid portion of the buffer apparatus, 
according to this invention, in dotted lines, in its position when the 
carriage is coupled up tight. 

Fig. 2 is a horizontal section of a form of buffer, which may be of 
wrought iron, and securely bolted to the end frame or buffer board 
of the carriage, having a buffer pin of wrought iron or steel, anda 
spiral spring introduced in the hollow cylinder behind the buffer 
pl or piston. 

Figs. 3 and 4 are modifications of Figs. 1 and 2 respectively, 

but both the buffers are shown as having an opening or passage 
through their longitudinal axis for the purpose of enabling a rod, 
electric wires, or other means of communication between the guard 
or guards and engine driver, or the passengers and eugine driver, 
or the passengers and guards, to pass therethrough. 
_ For the purpose of adapting carriages fitted with buffers accord- 
ing to this invention to be coupled and run in combination with 
carriages fitted with the ordinary buffers, conical plugs are fitted 
into the hollow buffer heads of the form shown in Fig. 5, or of that 
shown at Fig. 6. In the former figure the cavity of the buffer 
head is fitted tight with a conical plug piece bored through the line 
of its longitudinal axis to allow of the buffer pin playing there- 
through, the outer end of this pin being fitted with a buffer similar 
to the ordinary buffers, the inner end of the pin being acted upon 
by « spring, as before described. In Fig. 6 the plug is shown as 
being a solid wood plug, free to move back and forth in the cavity, 
while it is made sufficiently long to project and come i. contact 
with the ordinary buffer head of the next carriage. And for 
adapting the solid buffer head the buffer pin or piston is withdrawn, 
aud therefor a pin or piston is substituted, having at its outer 
extremity, as shown in Vig. 7, a buffer head or bufling piece similar 
to those in ordinary use. 

Figs. 8 and 9 show two different arrangements of hollow buffer 
heads. In Fig. 6 the cap piece at the extremity of the spiral spring 
contained within the cylindrical portion of the buffer head is acted 
upon directly by the pin or piston of the solid buffer; whereas, in 
Fig. 9, a semi-elliptic spring is shown as being employed, and is 
intended to be placed within the under carriage or frame, the 
spring being acted upon through the intervention of a rod, the one 
end of whichis attached to the spring, while to the other end is 
attached the cupped pieco which receives the action of the pin or 
piston of the male beffer, 





Exectric Teveararas (NEW Zeqranp),—The general Govern- 
ment are abou: to lay down the electu., telegraph from Auckland to 
Dunedin, a distance of about 1,000 miles. although, possibly, the 
native war may interfere, for some time, with Ns aonstruction in the 
Northern Island, that portion running through the South Island 
from Nelson, via Picton, Christchurch, &c.,to Dunedin, wi jt is 
hoped, be in active operation within afew months, contracts tv. 
poles, &c., having already been accepted; whether the rocky deep 
bed of Cook’s Straits will be suitable for a submarine cable remains 
to be tested by survey and experiment. The distance from land to 
land is short, being in one place less than twenty-five miles, It will, 
doubtless, be some time before this portion of the work will be under- 





taken. ‘I'he Morse instrument will be used. 
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WATER PRESSURE ENGINES. 











Turis invention, patented by Mr. W. Clark, Chancery-lave, engi- 
neer, consists in a novel system of and mode of applying induction 
and eduction valves to water-pressure engines, whereby they are 
actuated directly by the reciprocating piston of the engine without 
any interposed mechanism working through stuffing-boxes or other 
packing, and whereby a constant and nearly uniform flow of water 
is admitted to the cylinder to act upon opposite sides of the piston, 
and drive it in opposite directions alternately without any concus- 
sion or loss of time at the end of the stroke. It also consists in so 
combining either one or two pump cylinders and plungers with the 
cylinder and piston of a water-pressure eugine for the purpose of 
applying such engine to the raising or forcing of water, that the 
water to be raised is taken directly from the engine cylinder, and 
the use of the cylinder heads, stuffing-boxes, and glands is entirely 
dispersed with both in the engine and pump or pumps. It also 
consists in a certain mode of applying the pump cylinders within 
surrounding casings, whereby the use of pipes between the said 
cylinders and the air vessel of the pump is dispensed with, and pro- 
vision is made for applying pump cylinders of different sizes in con- 
nection with the same engine. 

A, in the accompanying engraving, is the working cylinder of the 
engine, having cast with it or otherwise secured to its under side a 
second cylinder B, which is parallel with it, and which contains the 
water chest a, into which the water is first received, and the two 
valve boxes }, }', which contain the valves of the engine. The 
valve boxes are arranged one at each end of the water chest, and 
communicate directly and constantly with the cylinder near the ends 
thereof through the ports c, c!. The said boxes have also circular 
inlet openings e, e', which communicate with the water chest and 
corresponding outlet openings d, d', through which the waste water 
is delivered from the engine, the said outlet openings d, d', being 
directly opposite to the inlet openings e, ¢', that the same double- 
faced valve C, C!, may close either of the said openings in their 
respective valve boxes. Tho water chest @ has an inlet opening m 
in one side, to which is to be connected the pipe which supplies the 
water to produce the operation of the engine. 

The two double-faced valves C, C!, are placed one in each of the 
boxes, being inserted from the cylinder through the ports c, c!; the 
said valves are connected together by means of a stem or rod g, which 
passes through the water chest, and works through a guide / pro- 
vided in the said chest. The valves are faced with leather or india- 
rubber, as shown at i, 7, 7, j, in lig. 1, and the outer faces é, 7, which 
cluse against seats formed around the outlet openings d, d', being of 
slightly larger area than the inner faces j, j', which close against 
seats formed around the inlet openings e, e!. The valves are so 
adjusted upon their stem / that either valve will close its respective 
outlet opening d or d', while the other closes its respective inlet 
openings e' ore. The seats around the iulet openings e, e!, are 
made in the solid metal, but those in the outlet openings d, d', are 
formed on rings B', B', which are screwed into the cylinder B. The 
distance between the two valve seats in each box is such that when 
oue face of the valve is against its respective seat there is room 
enough left between the other face and its respective seat for the 
ingress or egress of water to or from the engine. Each valve is 
grooved on its periphery to receive the lower end of one of the two 
levers D, D', which are suspended from fulcrum pins 4, X!, inserted 
transversely through the upper part of the cylinder, aud which pass 
through the ports c, cl. hese levers are furnished with tappet 
pieces 4 /', one of which is struck by the piston E of the engine as 
the said piston approaches the end of the stroke, and the said piston, 
in completing its stroke, is thereby made to push the lever far enough 
to reverse the position of the valves, aud cause the action of the 
water upon the piston to be reversed. 

Fig. 1 shows the piston as having just completed its stroke to the 
left, and having by its action against the tappet /' moved the levers 
and valves from the position in which the valves opened the 
passages e! and d to the position in which they open the passages e 
and d', and permit the ingress of water to the cylinder on the left 
side of the piston, and its egress from the cylinder at the right side 
of the piston producing the movement of the piston to the right. 
The valves are kept in either of the above mentioned positions by 
means of the larger area of the faces i as compared with the faces 7, 
the pressure of the water against that valve which is closed against 
its seat d or d'! exceeding the pressure upon that which is closed 
against seat e! ore. By the arrangement of the valves between the 
two seats, as described, there is at all times, even during the move- 
ment of the valves, a uviform amount of opening to and from the 
cylinder A, and a uniform flow of water thereinto and therefrom, 
and the concussion of water and loss of time occasioned by closing 
the port at one end of the cylinder before the other is opened is 
obviated ; and by the above described mode of operating it by levers 
passing through the ports, all stuffing-boxes for the valve gear are 
dispensed with, and such gear is greatly simplified. 

In adapting the above described water-pressure engine to other 
purposes than pumping, the cylinder will be fitted with tight heads, 
in one or both of which there will be a stufling-box for the piston 
rod F, but in the pumping engine, instead of two cylinder heads there 
are secured to the ends of the cylinder two close boxes or castings 
G, G', which are made with diaphragms n, », into which the pump 
Cylinders H, H!, are screwed or otherwise firmly secured, the said 
cylinder being open at both ends, and being in line and concentric 
with the working cylinder A, and receiving two pistons I, I', which 
are secured one to each end of the piston rod F. These pistons 
have — 
open outwar 


q % through them fitted with valves p, p, which 
or trom the cylinder A. The boxes G, G!, have 








within them water spaces uw, ul, which surround the pump cylinders, 
and communicate both with the outer ends of the said cylinder and 
with discharge passages 7, r!,cast on the working cylinder A, the 
said passages delivering through valves s, s', into the air vessel J, 
which is arranged on the top of the said cylinder, and the outlet 
from which is through another passage ¢, cast in the cylinder A for 
the connection of the delivery pipe uw. When the pistons move to 
the right, water from the cylinder A follows the piston I' into the 
cylinder H', while the water which has followed the piston I into 
the cylinder H in its previous movemeut to the left is transferred 
from the inner to the outer side of the piston I, while the water 
with which the cylinder H' had previously been filled, and which 
has been transferred to the outer side of the piston I' in its move- 
ment to the left, is forced out through the open end of the 
cylinder H', and through the surrounding water space w!, passage r', 
and valve s! to the air vessel J, and thence through the passage ¢ to 
the delivery pipe wu. In the movement of the pistons to the left the 
water is forced out from the cylinder H through the space a, 
passage 7, and valve s, while the said cylinder is refilled from the 
cylinder A, and the water in the cylinder H' is transferred from the 
inner to the outer side of the piston I’. 

It will be seen that in the above operation the water is taken by 
the pumps directly from the working cylinder of the water engine. 
By the arrangement of the pump cylinders to effect this result, 
stuffing-boxes and glands are entirely dispensed with, as well as 
suction pipes, and by the mode of inserting the said cylinders into 
diaphragms n, n', cylinders of various sizes can be applied to the 
same engine, according to the height of the head of water by which 
the engine is to be driven, or to the height to which the water is to 
be forced by the pumps. 

Near the outer ends of the pump cylinders H, H', there are pro- 
vided therein holes v, v, leading into the surrounding water 
spaces w, w'; these openings are so arranged that the pistons in 
their outward stroke will pass them, and thus form a free communi- 
cation between the water in front and the water behind as the 
pistons approach very near the ends of their stroke, and so relieve 
the engine from all resistance from the pumps, except their friction 
during the time when the piston E is changing the position of the 
valves, and thereby obviating any liability of the engine to stop 
with the valve partly open. 


Srnautar CatastrropHe.—An accident of a most singular cha- 
racter occurred recently on the Chicago, Burlington, aud Quincy 
Railroad, attended with fatal results. A locomotive was standing 
upon the track at one o’clock at night.. Why it was there, in a place 
of such imminent danger, at such an hour, it is impossible to con- 
jecture. But the most singular part of the story is, that two trains, 
one from the east, and the other from the west, plunged into the 
luckless locomotive at the same moment of time, smashing all three 
of the locomotives and cars, and killing some twelve or fifteen pas- 
sengers. At the point where the collision took place the road is 
perfectly straight and level for miles, and the catastrophe is one of 
the most remarkable on record. 


A Fatvre.—The Dictator, Mr. Ericsson’s great ocean iron-clad 
ram, which was to visit Europe last summer, and to astonish the 
world at large, is a complete and most miserable failu:e. She 
now lies at the Brooklyn Navy yard, 13in. out of water, and still 
lacking her allowance of ordnance stores, crew and luggage, coals, 
&ec., making a total of more than 5U0 tons yet to go on board of her. 
If this weight is placed on board the deck will be even with the 
surface of the water. In this condition it would require only atout 
175 tons, perhaps less, weight of water or any other substance to 
place her beneath the water. Nor is this her only defect—her 
engines are not properly balanced, and turn over with the greatest 
difficulty, making a loud noise, and with an unpleasant juup. Thus 
far they have made 22 revolutions. The anchor purchase, another 
bright idea of the Swedish engineer, will not do its duty, and 
powerless tu raise her anchors. There is no use 1n trying to —— 
the fact that she is the greatest abortion of this age.—New Yor’ 
Correspondence of the Army and Navy Gazette. 

Tur New Orera House at Parts.—The construction of the new 
opera-house is continued with great activity, and it is so hd 
advanced, that the different parts of the building, as —_ - 
destination, may now be distinguished. . The buildings at the ack, 
intended for the director and his subordinates, are raised as high as 
the roof. The stage is visible, and the portion of the house — 
for the public is raised as high as the first tier of boxes. — 
men are engaged at present in raising the columns, each of a single 
stone, which are to decorate the grand loggia. These columns = 
formed of the stone of Ravieres, which may be polished like marble, 
Each of the columns weighs 14,000 kilos., and is raised by ma- 
chinery. The entire of the ground floor, the entrance, the — 
and the side galleries are distinguishable. The staircase for su 
scribers is reached through the refreshment-room. The entrance 
to the refreshment-room forms a rotunda, which communicates 
likewise by a triple gallery, with a circular saloon like that at the 
Théatre Francais, but much larger, and lighted by twélve oe 
The ceiling of the saloon is of iron, solidly lixed in stone, an 
above the first tier of boxes may be seen the hollow tubes by which 
the house is to be heated and ventilated. ‘he lobby round the pit 
is to be 18ft, wide, so that there will be no difficulty in entering or 


quitting it. 





Sass Tera aneass pas 


339 





Dec. 2, 1864. THE ENGINEER 


IN MACHINERY FOR POLISHING GLASS. 


FIC.1. 


IMPROVEMENTS 


HALL’S 






































=== = * 


> 


a | 





pres 








ne 




















Tis invention, patented by Mr. E. Hall, engineer, Dartford, | may readily put the traversing motion of the table or bed frame out 
Kent, has for its object improvements in machinery for polishing | of gear fora time, pone | Pe — 4 vee ot wae Fa _ glass 
glass. For these purposes two polishing machines are combined | dire to be more or less acted upon 7 the pouening Socks. 


together and receive motion from a crank on a shaft which is below mets penenw eee SOEs * 

the floor on which the two machines are fixed. The crank, by a HOLMES’ IMPROVEMENTS IN LAMPS. 
connecting rod, gives motion to an upright lever or beam, the upper Tus invention, by Mr. Samuel Holmes, lamp-maker, Strand, 
end of which rises above the floor, and comes between the two | London, has for its object improvements in lamps. Lamps have 
machines and ina position to have the two sets of polishing appara- | heretofore been constructed suitable for burning fluids which 
tus connected therewith by two connecting rods. The polishing | become vaporised by the heat of the burners, up to which the fluid 
apparatus of each machine consists of three rows of polishing blocks | js conducted by wicks contained in tubes, which descend from the 
carried by a frame, one end of which is a cross head, to which one | burners nearly to the bottoms of the vessels which contain the fluid. 
of the connecting rods above mentioned is connected. The side Now, according to the present invention, the wick tube of a lamp 
bars of the frame, which move the polishing blocks, are sup- | js surrounded by another tube of greater diameter than the wick 
ported by and move on stationary rollers or pulleys the axes of tube, leaving a space all round the wick tube, and between it and the 
which are carried by the fixed framing of the machine. Lach | interior of the outer tube. The upper ends of the outer tubes in some 
polishing block has a stud or axis, fixed at its upper surface mid- | cases are closed, whilst in others they are more or less open to the 
way ofits length, and the bearing for such stud or axis is hinged on atmosphere. 

the frame, so that the bearing may be readily lifted off the stud or 
axis of each polishing block. The bed frame on which the table FIG. I. FIG .@2. 
carrying the glass is placed, is capable of being moved in a direction 
at right angles to the lines of motion of the polishing blocks, by 
means of an upright shaft carrying a pinion which takes into and 
gives motion to a rack fixed on the bed frame. On this shaft isa 
screw or worm wheel, which receives motion from a screw or worm 
on a shaft or axis, which receives motion by a ratchet wheel thereon 
and a driver as the polishing apparatus is moved to and fro; and the 
arrangement is such that the workman attending to the machines 
may put the traversing motion of the bed frame out of gear fora 
time, according as he finds particular parts of the glass require to be 
more or less acted on by the polishing blocks. The glass is fixed or 
bedded on a wood table fixed on the bed frame, and this table is 
arranged so as readily to be turned partly round from time to time 
on the bed frame by means of a table and upright axis at the centre 
of the bed frame, by which the table is readily lifted from the frame 
and then turned on the axis. 

Fig. 1, in the accompanying engraving, shows a side elevation, 
partly in section, of two machines constructed and combined 
according to this invention; Fig. 2 shows a plan, the mechanism of 
the upper table of one machine being removed; and Fig. 3 shows an 
end view. In each of these figures the same letters indicate the 
same parts. ‘T'wo square polishing machines are shown to be com- 
bined in such manner that they may be worked conjoiutly or 
separately by means of a single crank «ona shaft (with its fly- y 
wheel) placed below the floor of the polishing room. The power . . 
from the revolving shaft is transmitted by a connecting rod c, to the In one arrangement the upper end of the outer tube is slightly 
lower end of an upright oscillating lever d, situated between the two open where the wick tube passes through such upper end to the 
polishing machines. The movable polishing frame e, e, of each | burner above the top of the vessel. The upper end of the outer 
machine is constructed to carry three rows of polishing blocks f, 7, | tube is formed with a screw thread on the outside, which screws 
there being three polishing blocks / in each row, but when longer | into the opening in the fixed cover of the vessel containing the 
machines are made more blocks will be used in each row, and more | liquid. The outer tube is closed at bottom, but has an opening into 
or less polishing blocks than what are shown may be used in square | it near the bottom to admit of the flow of liquid into the interior of 
machines. These three rows of polishing blocks in each machine | the outer tube, and the lower end of the wick tube. The wick as 
are all attached to the same frame e, e, which consists of two side bars, | heretofore does not ascend to the top of the wick tube, but there is 
é,€, and one cross head e!, with cross bars e*, with hinged drivers e%, | a space between the top of the wick and the close end or cover of 
for moving the polishing blocks, each of which can be raised when re- | the wick tube. Below the cap or cover at the upper end of the wick 
quired to remove any one oi the polishing blocks without raising the | tube are the holes or passages constituting the burner in the usual 
movable frame. The polishing blocks / are each provided with a | manner. ‘ , 
toothed plate or mortice on top for the driver e? to gear into. The In another arrangement the cover or cap through which the wick 
frames e, e, themselves are, as usual, supported on rollers g,g. The | tube passes is closed in such manner as to prevent the outer atmo- 
wooden table h, on which the glass is bedded, is capable of being | sphere passing into the outer tube, in which case it is preferred that 
moved round when required, by raising and turning a circular | the bottom end of the outer tube should be wholly open. ; 
central plate i. The plate i is raised up a little by means of a lever In another arrangement the outer tube is wholly closed at its 
acting on a pivot j underneath it. The advantage of being able to | lower end, through which the lower end of the wick tube passes 
change the position of the table A thus easily, is to prevent the sur- | whilst the upper end of the outer tube is open for the free passage of 
face of the glass operated upon from being ribbed or grooved by the | the outer atmosphere into it. 
continued action of the polishing blocks moving in the same direction Fig. 1 shows a vertical section of a lamp, such as has before been 
on the glass during the whole time of polishing. ‘The bed frame | made; Fig.2 shows a vertical section of a lamp according to one 
k, k, on which the wood table (carrying the glass) is placed, is part of this invention. In this lamp an outer tubo d is employed, 
capable of being moved in a transverse direction at right angles to | which is closed at bottom, but has a hole near the bottom to admit 
the lines of motion of the polishing blocks, and this may be done by | of the fluid getting into the outer tube. a is the ordinary wick 
the ordinary reversing motion in use in polishing machines; but for | tube. The upper end of the outer tube 6, where it surrounds the 
the best quality of mirror glass he prefers the use of a motion con- ! wick tube, is to be left sufficiently open to allow of the outer atmo- 
sisting of an upright spindle J, carrying a pinion m, which works | sphere passing freely into the interior of the tube 0b. 
and gives motion to a toothed rack fixed on the bed frame of the Fig. 3 shows another arrangement of wick tube a, and outer 
machine. On this spindle /, is a screw wheel or worm wheel n, | tube 6, of a lamp, in which the upper end of the outer tube 6 is open 
which receives motion from a screw or worm on another spindle 0, | to the outer atmosphere, while the bottom is closed. The wick 
moved bya ratchet wheel p thereon, acted upon bya driver g, | tube is open at its lowest end, and the wick passes through that end. 
attached to the working beam of the polishing apparatus. This | The burner shown to each form of lamp is of an ordinary descrip- 
arrangement is such that the workman attending to the machines ! tion, but other forms of burners may be used. 
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TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


WHEELS FOR ROAD LOCOMOTIVES. 


Sm,—I agree with you that wheels—permanent and durable 
wheels—are the one thing needful in road locomotives, and that 
without them such locomotives cannot be worked to profit. I agree 
also that rigid wheels are only adapted for soft roads, such as sand 
or loam. I also agree that the wheels, to be durable on hard roads, 
which are the only economical roads, must “ possess a considerable 
amount of elastivity.” 

But I cannot agree with you that “the adoption of a system of 
springs within the tire is inadmissible under existing commercial 
conditions.” The wheel must be elastic, and I have come to the 
conclusion, after some considerable experience, that the cheapest 
mode of inducing elasticity with the least complexity is by springing 
the tire. We must bite on theroad to begin with, and the best mode 
of obtaining this is by a flexible tire, so far as to ensure its fitting 
the uneven surface of the road, flattening like the foot of an animal, 
and analogous to an ancle joint with power of lateral tilt. And in 
order to save the axle from excessive strain, the wheels must have the 
facility of slipping within the tires when going round curves; for, 
as you remark, “it is not easy to slip a heavily-loaded driver on 
good sound macadam.” And the strain in going round curves with 
both wheels fast, is something enormous. To make provision for 
coupling and uncoupling involves complexity aud wear, and| to 
work with one wheel only, isnot desirable if it can be avoided. 





If a cheap wheel be desired, i.¢., of low cost, cast iron is the most 
eligible material, and this, with spring tires, will not be liable to 
break ; but if of timber, the strongest possible form is that of Walter 
Hancock, a series of spokes matted together and bolted between two 
mitred central bosses of metal. A very thin wooden disk will, in this 
mode, be — strong, and well adapted to bolt the ratchet rings to. 
But a perfectly good wheel may be made on the plan you propose, 
and in any case, if timber be used, it must be dry. And by using 
springs on the tire, the width of the wheel felly ceases to be im- 
portant, as the tire can be widened to any necessary extent. , 
§ The inclosed sketch will, I think, demonstrate that a means 
wheel is not necessarily costly or complex. Every road locomotive 
wheel must be complete in itself, with a compressing tire consti- 
tuting a frame, and with a wearing tire outside. The only addi- 
tional part is the spring between the tire and the wheel, by which 
is obtained the flexibility for adhesion, and all the free movements 
that are required. 4 ’ 

If in demand as a regular article of manufacture, there is nothing 
to make these wheels costly. The outer tire can either be welded 
or rivetted together by straps, or rolled from the solid, and the 
spring may be also rolled from the solid, or be left open, or fitted 
with open scarf ends. The application is perfectly simple. The studs 
being fixed on one side the tire, about 12in. apart, the wheel is slipped 
in upon the spring, and then the other studs are screwed in. There 
is no need for tightness. The wheel tire is shown Gin. in width, 
the wearing tire 16in. For slow travelling there is no doubt that 
these wheels will dispense with other springs, and that they will 
also dispense with any projecting studs on the tires—a construction 
very important, both to traction and to the durability of the roads. 
Wheel tires on this construction would practically improve roads, 
like garden rollers. ‘Che wheel, as shown, is of enormous strength. 

W. Briwces Apas, 





SLIDE VALVES. 
Sir,—I beg to hand a tracing of a slide and cut-off valve, which 
may be suitable for insertion in Tux ENGINEER. , : 
The construction of the valve is similar to an ordinary slide, with 
the addition of a port at each end at A, A, and also a plain surface on 
the back, through which six small ports communicate with A, A 





t Yi Y 
On the back of this valve a plate is fitted, and is provided — cor- 
responding ports. This plate is provided with two snugs, between 
which a slide block is fitted, and iv attached toa crank O, F ig. 3, and 
spindle, which passes throvsh & packing box B er the va —— 
centre. A disc plate D is 4xed on the top of the said spindle, on whic’ 
is mounted two swivel blocks E. Between this block a tapered 
piece G, Fig. 2, 18 placed, and is moved backward and forward by the 
governor, avd is guided on the frame F. When the valve is in 
motion the flat is carried away by friction between the two faces 
(which is found to be sufficient for the purpose) and is checked by 
the tapered pin and blocks before the valve has reached the end of 
the stroke, thereby cutting off the steam on the one end, and opening 
the ports on the other, sooner or later, as the tapered piece is varied 
by the governor. ee ALEX. CUTHELL, 

19, St. Leonardgate, Doncaster, 26th Nov., 1864. 
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THE THAMES EMBANKMENT. 
Sir,—I beg to forward you the copy of a correspondence which 
has taxen place betwecn myself and Mr. Thwaites, the chairman of 
the Metropolitan Board of Works, and shall feel greatly obliged by 
your inserting it in your next publication. Sam. C. Rivtey. 
20, Great George-street, Westminster, 
24th November, 1864. 

To the Editor of THe Enoineer. 

20, Great George-street, Westminster, 
15th October, 1864. 

Sir,—I beg to refer‘you to the evidence given by you before the 
parliamentary committee on the sewage of the metropolis, on the 
4th of July last, and in particular to the questions and your replies 
numbered 5931, 5932, 5935, and 5936. By the first of these ques- 
tions you are asked the reasons why my tender for the Thames em- 
bankment was not accepted by the board, and you reply, “ They 
were reasons reflecting on Mr. Ridley, which the board, in kindness 
to him, suppressed, and which I should be very sorry to make 
public ;” and you then say you are prepared to give in the name of 
the firm who made the communication, and that it was influential 
with you receiving that statement from my own employers. You 
are quite aware that such a statement unexplained was, and is, calcu- 
lated to do me serious injury, not only in my public character as a 
contractor, but also in my social position, the inference being that I 


had been guilty of some act or crime of so gross a nature that you 
not only suppressed it, but that you would be very sorry to make it 
public. You are also probably aware that the matter has been fully 
discussed by the press, and that the above evidence has been freely 
commented upon, and, with our names, has repeatedly formed the 


subject of leading articles in the papers. As the most recent, I need 
only iefer you to the Standard of the 3rd iost , and Evening Standard 
of the 4th. As lam now bound to take the necessary steps for the 
protection of my character and reputation, I beg to call upon you to 
furnish me with the name of the firm who were my employers to 
whom you allude in the evidence given by yon before the parlia- 
mentary committee. I shall reserve to myself the right to make 
whatever use I think fit of this letter and your reply.—I am, Sir, 
your obedient servant, 8. C. Rivtey. 
J. Lhwaites, Esq., Chairman, Metropolitan 
Board of Works. 


Metropolitan Board of Works, Spring-gardens, 8.W. 
15th October, 1864. 

Sm,—I have just received your letter of this date. 

- a referred to the questions and replies to which your letter 
alludes, 

! was, as you will be aware, answering questions pointedly put to 
me by a parliamentary ¢ mmittee. 

I should desire to address you in all courtesy and kindness, but 
for the reason which, on my examination, influenced me in declining 
t» disclose to the committee the communication I had received, I am 
compelled to decline to give you the name of the firm you allude to 
—that reason was, and is, that parties communicating such informa- 
tion do so confidentially.—I am, Sir, your obedient servant, 

(Signed) J. Tuwairres. 

8. C, Ridley, Esq., 20, Great George-street, 

Westuninster, 8. W. 


20, Great George-street, Westminster, 
20th October, 1864, 

Sir,—I have to acknowledge the receipt of your letter of the 
15th instant; andin the absence of your furnishing me with the in- 
formation required, and which I contend | have a right to demand, 
fam led to the conclusion that as Messrs. Waring were the only 
employers I ever had in England, it was to their firm you referred 
in the evidence given by you before the parliamentary committee. 


have now, therefore, to request of you to state whether or not 
Messrs. Waring, or any member of their firm, was the party by whom 
youallege the communication to have been made, or from whom the 


alleged information was derived. 
Aud secondly, if it be so, 1 have to require of you to state the 


exact terms of such communication ; and as I am authorised by 
Messrs. Waring to make this request, and, so far as they are con- 
cerned, to absolve you from any tie of secresy or contidence by 
Which you may suppose yourself bound, I cannot presume you will 
hesitate to do the act of justice I claim at your hands.—I am, Sir, 
your obedient servant, (Signed) Sam, C. Ripiey. 


J, Thwaites, Esq., Chairman to Metropolitan 
Board of Works. 


Metropolitan Board of Works, Spring Gardens, S.W. 
2ist October, 1864, 


Sir,—I have received yours of the 20th instant. I cannot think 


that the form of your present letter varies my position, and 1 am 
uveble therefore to depart from the view I expressed to you in my 
letter of the 15th instant.—I am, Sir, your obedient servant, 


8. C, Ridley, Esq. (Signed) J. THWAIrTEs, 
20, Great George-street, Westminster, 
28th October, 1864, 
Sir,—1 have been absent from town, or should have acknowledged 


the receipt of your letter of the 21st instant earlier. 

Your letter of the 15th inst., to which you again refer me, bases 
your refusal to do me the act of justice 1 claim for the same reason 
which (you say), on your examivation, influenced you in declining 
to disclose to the committee the communication prejudicial to myself, 
Which you allege you had received from the firm who were my 
employers, that reason being, that it had been made to you in 
confidence, 

There can be no doubt, from tho terms of your last letter, that I 
righily assumed such firm was thatof Messrs. Waring. I conveyed 
to you the authority, 1 might have added the wish of those gentle- 
men, that you should disclose whatever communication, affecting 
myself, you had at any time received from them, or which might 


have emanated from them, You still shelter yourself under the 
assumed obligation to confidence or secresy from which you are thus 
expressly ieleased. I have now, therefore, to state, on the same 
authority, viz., that of Messrs. Waring, that, as you well know, Mr. 
Bazalgette applied to a member of their firm for information as to 
miyself as proposed contractor for the Thames Embanknient, and 
that so far from having said or intended to convey anything in 
disparagement of my fitness to be intrusted with the work, that 
geutleman expressed himself in an entirely opposite sense, and 
advised your officer, Mr. Bazalgette, to accept me as contractor. It 
Is necessary to add that if, after this statement, you persist in the 
course indicated by your letters of the 15th and 21st instant, I shall 
take such steps, by publicity and otherwise, as I may be advised, to 
Vindicate my character.—I am, Sir, your obedient servaut, 
(Signed Sam. C. Riviey. 
J. Thwaites, Esq., Chairman, Metropolitan 
Board of Works. 


20, Great George-street, Westminster, 
5 : 8th November, 1864. 

Sir,—I beg to call your attention to my letter of the 28th ult., and 
to ask the favour of a reply at your earliest convenience.—I am, Sir, 
yours obediently, Sam. C. Ripiey. 

J. Thwaites, Esq., Chairman, Metropolitan 

Board of Works. 


20, Great George-street, Westminster. 
15th November, 1964, 

Sir,—In the absence of any reply to my letter of the zeth ult., 
naving called your attention to it by my subsequent letter of the sth 
instant, I can only conclude that the facts stated in my letter are 
beyond contravention, and that you intend to persist in denying me 
the act of justice I have required at your hands. Under the cir- 
cumstances, therefore, I purpose forwarding the whole correspon- 
dence for publication on Thursday next, the 17th instant. I shall 
now leave the public to judge between us; and I doubt not but that 
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the gratuitous and unfo.nded calumny you and your officer, Mr. 
Bazalgette, have suggested against me, will not ouly fall harmless 
upon me, but will rebound upon its authors, and the public will 
have the opportunity of judging whether, in thus dealing wih 
parties honestly and at great expense competing for the execution 
of the important works entrusted to the supervision of Mr. Bazal- 
gette, their interests have been made the primary consideration.—I 
am, Sir, your obedient servant, Sam. C. Rivtey, 
J. Thwaites, Esq., Chairman, Metropolitan 
Board of Works. 





SHEARING STRESS OF WROUGHT IRON. 

Siz,—In answer to the question of a correspondent in your paper 
of the 18th, I regret to say that I cannot at present refer to any 
account “in extenso” of Mr. Doyne’s experiments. A general 
statement of their results, or of some of them, is given in his paper 
ou lattice bridges, read to the Institution of Civil Engineers, in 
1850. The particular data on which my estimate of the shearing 
stress of wrought iron was founded were the following. 

Let S denote the sectional area of a rivet; f the ultimate resist- 
ance of the particles of iron to shearing. Then, if the friction 
between the rivet and the hole is equal to 7, the shearing force of 
the rivet will be f S; and if the friction between the rivet and the 
hole is insensible, the shearing force of the rivet will be diminished 
to 4 f 8, through the unequal distribution of the stress; so that 
¢# S and 3 / S will be the limits of the ultimate strength of a rivet, 
under the most favourable and unfavourable circumstances respec- 
tive'y ; and the results of experiments will fluctuate between those 
limits. 

If, then, we have a series of experiments on the shearing of 
rivets, in which the quotients got by dividing the shearing load by 
the sectional area range between certain limits, such that the lowest 
quotient is not less than three-fourths of the highest, we may safely 
take the highest quotient as being not greater than the shearing 
stress of the iron. 

In Mr. Doyne’s experiments 4-in. rivets were shorn across with 
loads ranging from eight to ten tons. The sectional area of a 3-in. 
rivet is 0-44 square incb. Then we have for the limits of the quo- 


— 8 x 2240 
x 25 
lowest, — 04 = = 40727 ; 
‘ 10 X 2240 
highest, —~“~C~< 50909 ; 


so that 50,0001b. on the square inch (or nearly the tenacity of 
strong boiler plate) may be safely taken as being not greater than 
the ultimate shearing stress of the iron. 

In applying this result to the fixing of the proportions of rivets 
it is to be observed that, if the strength of a rivet is liable to be 
reduced to three-fourths of its maximum value through unequal 
distribution of the stress, the strength of a plate is liable to very 
nearly the same reduction from the same cause; so that the prac- 
tical rule of making the sectional area of the rivets equal to the 
sectional area of plate left after deducting the rivet holes, can never 
be far wrong. 

Among the data of another kind for determining the shearing stress 
of iron may be classed experiments on breaking bars of iron by 
torsion, such as those of Rennie, published in the “ Philosophical 
Magazine,” vol. liii., and cited by Tredgold and Hodgkinson ; and 
such data are not liable to any such uncertainty as that which 
attaches to experiments on rivets owing to the varying tightness of 
the grip. ‘The following are the formule applicable to experiments 
on torsion :— 

Let W be the load in pounds which wrenches the bar asunder ; 

L, its leverage, in inches; 
4, the diameter of a round bar, or the side of a square bar, 
in inches. 
. J, the ultimate shearing stress in pounds on the square inch. 
en— 
ee. 
0:196h3’ 
ee oe 
0281/3’ 

Rennie’s experiments were made on bars jin. square, with a 
leverage of 24in., and they give the following results :— 

Jin pounds on the square inch. 
«- 55345 


eee 


for round bars, f = 


for square bars, f= 


Ww 
English iron 19 ... 
Swedish iron 9} ... 2. .- oe 51929 
These results confirm the deduction from Mr. Doyne’s experi- 
ments on rivets that, 50,000 1b, on the square inch is not too high an 
estimate of the shearing stress. W. J. Macquorn RangIne. 
Glasgow, 28th November, 1864. 
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ROAD LOCOMOTION, 

Sir,—Seeing in your number of the 25th instant no less than three 
letters commenting on my letter to you, which appeared in your 
number of the 18th, I feel it desirable, with your kind permission, 
again to return to this important subject, hoping, at the same time 
thatany remarks from me with regard to others of your correspon- 
dents, may be received by them the same as they are made by me, 
viz., for the mutual benefit of all concerned, and the advancement 
of road locomotion. I think that in referring to those letters, and 
that I should be more properly understood, I should take them, with 
the subjects they contain, in rotation, as they appear in your 
columbs, commencing with Mr. Crawford. 

I perfectly agree with this correspondent in bis remarks on Mr. 
Hare’s letter, as to the course which engineers should take, by pub- 
lishing, through your columns, their successes or otherwise in the 
construction and working of their respective engines; still, we 
cannot expect that any man who has made an important discovery 
to publish it to the world until he is protecied; because it is like a 
man who bas given his vote at an election—the moment it is gone 
it is his no longer. 

I imagine that few engineers see many difficulties while construct- 
ing their engines for the common road; but when they are put on 
their proper element, it may be compared to the old but true saying, 
that “ when Greek meets Greek, then comes the tug of war.” 

Mr. Crawford refers to steam fire engines; but he must bear in 
mind that they are not self-propelling, and, consequently, have little 
strain on their framings. As to those boilers, they will evaporate 
a great quantity of water in proportion to their weight; but I 
imagine that, with constant work on the road, with the small tubes 
packed so closely together, they would soon be out of order. Apart 
from this, they must be very expensive. 

He then alludes to Mr. Ricketts’ engine with outside cylinders— 
a plan, in my opinion, very objectionable. The cylinders, &c., in 
this case being outside the wheels, would strike first in passing any 
other vehicle should the steersman not judge his distance properly ; 
and where is the man who would not feel nervous in passing a heavy 
wagon where there was only just room to do so, kno.ing, as he 
would do, that to strike against it would be a break-down of one 
engine? In this case, what is to be done having left only one 
Cirect-acting cylinder. Then the dirt on the road. I have found it 
difficult in going at high speed to keep it from the engines, even 
with plates well fitted between them and the wheels, with everything 
inside; still 1 have surmounted this difficulty, but not until every 
hole is stopped. The range of the springs will not effect the machi- 
nery much where the connecting rods are 5} times the length of 
stroke of piston. 

The next question is, as regards my engine, why not have 
cylinders three times the capacity, and dispense with gearing? The 
auswer I will soon give—that the noise caused by the exhaust 
steam from the chimney—which, in going up steep inclines, is too 
loud already—would be increased in the same proportion as the 





* In most treatises on the strength of materials, an imperfect theory of 
the torsion of square bars is followed, giving 0°2356/*, instead of 0°281/*, 
The correct theory is due to M. de St. Venaut, 





capacity of the cylinders, unless surface condensation could be 
effecteu. 

With regard to boilers, the most simple I can think of, and the 
least expensive, is the vertical multitubular, carrying a small weight 
of water, and presenting a large amount of heating surface, aud, 
probably, the least liable to derangement; but in all cases it should 
be fixed so that it coul. be lifted out of its place without interfering 
with the machinery. The priming in my boiler is a mere nothing 
when the steam is over 160 lb., but when the pressure gets low it 
will prime a little. If you take the steam from one place only, you 
will keep no water iv the boiler; I take mine from four places on 
top, bringing them all into one at the regulator. 

, And now, with regard to Mr. Ricketts’ letter, as to ascending 
inclines of, say 1 in 10, the tractive force required to overcome 
gravitation, irrespective of the resistance of the road or the friction 
ef machinery, is one-tenth of the total weight to be moved. In 
addition to this it will require, in many cases, 2U0 Ib. per ton to 
overcome the resistance of newly-gravelled roads, and 50 lb. per ton 
for friction of machinery, which, in this case, with 12 tons total 
weight, will require a tractive force of 5,688 1b; and allowing the 
8in. pistons to have a pressure of 200 lb. per square inch the whole 
length of stroke, the tractive force of this engine is only about 
6,000 lb. Now, 1 want to know how it is possible, with so small a 
margin of power, that the engine should go this incline at, say, two 
miles an hour—a stone getting under the wheel would stop it imme- 
diately, at so slow a speed—and I question if the brake were vot 
applied whether it would not run back again. And when Mr, 
Ricketts says, “ accidentally short of steam,” I suppose he means that 
the boiler will not maintaiu the full pressure, a thing I can easily under- 
stand. The next reference is to steering, which I maintain will 
never be properly accomplished while both wheels are fast to one 
axle—you may as well try to fit a square pin intoa round hole. And 
astoiucreasing the weighton the steering wheel or wheels, my opinion 
is that it is a step in the wrong direction. There should be as little 
weightas possible on the steering wheel, consistent with safety. Why 
are Mr. Ricketts’ keys forged solid on the axle of the driving wheels ? 
Simply because the great amount of torsion of the axle caused by 
both wheels being fast on it, no others will stand, and even these 
will suffer, and in time will be cut off, unless the axle give way first. 

Lastly: With reference to Mr. Carret’s letter, his boiler has 100ft. 
of heating surface, which, with a weight of, I believe, 64 tons to be 
moved, I should think the surface totally inadequate to produce 
steam for quick speed—200ft. would have been nearer the mark. I 
am of opinion with what I have seen and tried, that there should be, 
at least, 50ft. of heating surface,and one hundred weight of water 
in the boiler for each ton of weight to be moved, as too small a 
quantity of water will cause great destruction of plates, and the 
water level will tuo soon be reduced. 

Tho motion described by Mr. Carret, as invented by Mr. Roberts 
may answer the purpose very well but is very complicated, very 
expensive, and I should fancy liable to derangement but of this I 
should not speak positively, as I never had anything to do with a 
motion of this kind. 

With reference to fixing the springs at an angle to receive shocks 
—which would be the wrong way, going} backward—I would 
suggest that india-rubber should be fixed in some way to the ends 
of the springs, in place of the before-named method, a thing I have 
before thought of but never tried. 

In concluding my letter, which I am afraid has already tried your 
patience, I must, with your permission, give youa little idea of my own 
engine. I have two wroughtiron bars for framing, 104}{t. long, 4in. 
X jin. section,the ends of tesame size iron turned square and bolted 
to longitudinals, the front one straight to receive steering wheel 
bracket, the other end bent down to within a foot of the ground to 
allow the engine driver to step on and off easily ; the cylinders are 
bolted to framing on the top, the two shafts are fixed in sliding 
brackets, the slides being the right distance from centre to centre 
for the cog wheels to work, the crank or engine shaft being at the 
top they both slide up and down with the working of the springs, 
the boiler is standing before the shafts and the fire door open 
between them; the engine driver stands on the foot-plate behind 
the boiler with one ongine on each side of him, the reversing shaft 
is carried below his feet, so that one lever works both engines. ‘his 
lever is worked with the left hand, the regulator and brake with 
the right hand; the brake is worked with a square thread screw, 
and pulls a block against each driving wheel. The engiue driver, 
who always stands, does everything except steer, the steersman find- 
ing plenty to do running at high speed; the water tank is below, 
the seats forward ; the top of the boiler is 5ft. from the ground, the 
chimney 2ft. above this; the ash pan, of cast iron, is level with the 
bottom of carriage; the boiler is carried with hangers, the same 
section as framing, and a cross-bar of the same size goes across and 
bolts to each frame ; to this the boiler is bolted to prevent it moving, 
and stays run from the strong cast irou smoke-box down to the 
framing behind. I have never séen any of this move, a thing of 
great importance ; the wheels are of wrought iron, cast iron, and 
wood combined ; the bosses are of cast iron with Ijin. spokes, 
screwed in very firm ; these have T-ends to them, to which the inner 
hoop is fastened, and between the inner and outer hoops is 1jin. of 
wood; the driving wheels weigh two hundredweight each, and 
are both loose on the axle, and are driven by a peculiar arrange- 
ment. This engine will carry ten persons in all and will run very 
fast; I have, since my previous letter, ran three miles in nine 
minutes up and down hill. The wheels are 4ft. 9in. from ceutre to 
centre, aud with the ceutre of weight so low, it is next to impossi- 
ble that it should turn over, a thing likely enough to happen where 
the wheels are much closer together, as is the case with some of the 
outside cylinder engines. 1 must refer your readers to my pre- 
vious letter for other particulars. Cuas. ‘I’. Haysat, Engineer. 

Lymington, Hants, November 28th, 1864. 





MARINE ENGINES. a 

Sm,—I have been exceedingly interested in reading the opinions 
of your correspondent, “ Ipso Facto,” on the above subject, in the 
recent numbers of this journal, and I beg to offer a few remarks upon 
them. In what‘ Ipso Facto” says about the bigotry of engineers be 
is, I think, a great deal too sweeping ; and it is quite a mistake to 
suppese that the difference in marine engines is owing to such a 
state of fee'ing. In the first place, no engine has ever so far dis- 
tanced all others in good qualities as to warrant its adoption to the 
exclusion of all others, but where perfection has even approximately 
been reached, there we find that that class has come into very 
general use—as in the case of the oscillating engine, which is now 
built by nearly every maker of marine engines. Another poms 
the diversity of character is that what would suit one class of vesse 
would not do for another; for example, all engines made for vessels 
of war must be designed so that every part shall be below the water 
line. ? 
Your correspondent next takes special exception to the maseber of 
expansion valve gears, and thinks that one should be universally 
used. Now, it seems to me that if it could be shown that one par- 
ticular form was far superior to any other we should soon see that 
happy state of things which “ Ipso Facto” longs for being brought 
about. In the absence of sufficient data each engineer uses what he 
thinks best. 

The ordinary slide valve wiredraws the steam too much to act as 
a good expansion valve ; the same defect is inherent to the gridiron 
and the hollow cylindrical classes, with this additional drawback— 
that the obstruction to the passing steam is very great. I am in- 
clined to think that the old cam-worked valve is the best. It is not 
obsolete, as “ Ipso Facto” seems to imagine, but is still largely 
used. The expansion valve should be placed as close as possible to 
the main slide, and should be opened and closed quickly. In some 
engines these valves are placed so far away from the cylinder oe 
be almost useless : this evil is very much augmented in engines wit 
a short and quick stroke. It must have been from specimens sommes 
these that “ Ipso Facto” deduced the following theory, with rela- 
tion to the use of expansion, that “ what is gained in fuel is lost = 
power.” When the expansive principle is properly carried out, the 
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THE ENGINEER. 








gain in fuel bears a large proportion to the loss of power; there is 
more work done per quantity of steam used; and, other things being 
equal, a better vacuum is obtained. 

Your correspondent then proceeds to the analysis of the various 
classes of engines which be had before so very accurately described. 
In Lis remarks on the double trunk engine he is, of course, right in 
his estimate of the evil of the huge stuffing- boxes, and the exposure 
ofthe truvks. The arrangement of screws, Xc., for tightening the 
gland evenly, is, I believe, the invention and property of Messrs. 
Maudslay. I disagree with him as to the proper position of the 
starting wheel, for [ think—in large engines more especially—the 
top of the condenser the very place for it; in that position there is 
more room, a good view of all parts of the engine is obtained, the 
arrangement of throttle-valve levers, &c., can be made simpler, and 
the o: ders from the deck can be better heard—though this last ad- 
vantage is being dope away with by the more extended use of the 
engine-room telegraph. 

With regard to the single trunk type, the remarks made are cer- 
tainly justified. It appears to me that this style of engine has all 
the advantages of the double trunk class diminished, aud all the dis- 
advantages increased. The best single piston-rod engines are, no 
doubt, very well and carefully arranged, but the extreme shortness 
of the connecting rod, owing to the small space at the disposal of 
the engineer, is a great evil. 

“ipso Facto” then proceeds to give his ideal of a marine engine. 
He advocates the use of steam of from 50 to 60 Ib. pressure, and so 
far so good; but the obstacles to the employment of high-pressure 
steam for long sea voyages have never yet bes successfully over- 
come. A new class of boilers would be required. But he has 
promised us his views on marine boilers in another letter. He 
chooses a cylindrical expansion valve, slightly modified from the 
type before explained. My objections to this valve I have before 
stated. I cannot see any improvement in his arrangements of the 
condenser on those generally used in the double trunk engines, and 
the cost of manufacture would be greater ; so that, according to my 
judgment, he has fallen into the error from which he guarded others 
in the opening of his last letter. Wrought iron frames would 
certainly be better than cast iron; and the whole course of improve- 
ment in marine engines during the last few years has tended 
towards the more extended use of wrought iron and steel. A solid 
link 1s both lighter and cheaper than a slotted one, though the wear 
and tear of the block is much the same in both. With regard to 
“ Ipso Facto’s” arrangement of working the air and feed pumps off 
the guide block, it would, on the whole, be an improvement, though 
they are found to work very well as at present constructed. It 
seems to me that, if the double piston rod were substituted for the 
double trunk, and the other parts kept, as nearly as possible, to the 
plan of the last named class, we should get an engine which would 
be as Zood as one can expect with the present system of compara- 
tively low-pressure steam aud slow speed of piston. In concluding, 
it must be remembered that all these remarks apply to engines used 
in the royal navy only; but Iam sure your readers would be much 
pleased by hearing what “ Ipso Facto” has to say about those used 
almost exclusively in the mercantile marine. Tue whole subject of 
marine eugines requires agitation, aud thanks are due to your 
correspondent for opening it up in your columns. 

Blackheath, Nov. 26th, 1864. E. B. E. 


LAW INTELLIGENCE. 


VICE-CHANCELLORS’ COURTS. — Nov. 24. 
(Before Vice-Chancellor Sir W. P. Woon.) 
BETTS U. DE VITRE. 

Tue Vice-Chancellor gave judgment in this case, which was com- 
menced before the long vacation, and has occupied several days 
during the present term. 

As we have already stated, the case has been tried by his Honour 
without a jury, for the purpose, in effect, of determining the validity 
of the plaintiff's patent .or **a new manufacture of capsules, and of 
a material to be employed therein,” having regard especially to the 
objection of want of novelty, and the question of alleged in'ringement 
by the defendants, the directors of Wimshurst’s Patent Metal Foil 
and Sheet Metal Company (limited). 

‘The defendants denied infringement, and also raised the question 
of the validity of Betts’ patent as affected by the prior publication 
of Dobbs’ patent, which was alleged to be identical with that of 
setts’ and to have been actually worked previously to 1849, the 
date of the plaintiff’s patent. We have already reported the principal 
points of interest raised at the former hearing. On the present 
occasion the Vice-Chancellor (who had reserved his judgment), 
after stating the case and adverting to the various proceedings in 
* Beits v. Menzies,” in which, in the first instance, he had granted 
the plaintiff an interim injunction, partly on the ground of long 
user (eight years), and partly from the relation of employer and 
em) loyed that had subsisted between the plaintitf and the defendant 
Menzies, said that on the present occasion, looking at what took 
place in the House of Lords, the question as to Dobbs’ patent could 
not be taken as concluded, and he was not at liberty to exclude 
evidence as to that patent having been worked before the date of the 
plaintitt’s patent. He confessed that from the outset he had been 
much impressed with the fact that no practical use appeared to have 
been made of that patent from 1804 down to the present time. No 
doubt the specitication of Dobbs contained a description of that 
which had been effected by him; but it was one thing to put down 
on paper a certain description, and another thing to bring the 
process thus described to a practical result. Numerous examples 
might be given in which valuable hints and general suggestions had 
been enunciated by early discoverers, but only worked out to a 
practical result in recent times. As was observed by the Lord 
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153, &c., even if the terms employed in a specitication in 1804 were 
identical with those used in a specification in 1849, “ it may well be 
that the one thing denoted by that name in 1804 is altogether different 
from the thing denoted by that name in 1849.” Clearly, therefore, 
it was necessary for the defendants, who impeached the plaintiff’s 
patent on the ground of want of novelty, to show that Dobbs’ patent 
either was used or was capable of being used prior to 1849. Now, 
he had not the least doubt that Dobbs made experiments, but the 
question was, had he made them to any purpuse which could be 
successfully employed in manufacture? During the whole of this long 
litigation, which bad now lasted seven years, not one single article 
or even fragment of albion metal made before 1849 had ever been 
produced. No such thing had ever been exhibited. His Honour 
then proceeded to comment upon the evidence as to user of Dobbs’ 
patent which had been brougnt forward upon the present occasion, 
and observed that scientific witnesses and also workmen had been 
produced who stated that taking Dobbs’ patent and with nothing 
else to help them they had produced the result. But how did that 
prove that the same result could have been obtained in 1804, or even 
in 1849? The result of the evidence went to this,—that the thing 
was talked about, and that experiments were made; that everybody 
Was anxious to produce this metal, and tried to work Dobbs’ patent, 
but without success, There was no evidence that Dobbs himself had 
used his patent ; that when tried in 1824 and 1832 anything had been 
produceu, or that there had been any practical result from that 
patent—anything in rerum natura—before 1849. Althoush pieces 
of metal made under Dobbs’ patent with the present improved ma- 
chinery had been produced in court, yet even now he doubted 
whether that patent could be put to any useful purpose. On the 
question of novelty, therefore, there could be no doubt that Betts was 
the inventor of this useful invention. Then, upon the question of 
intringement, it appeared that the defendants had adopted three 
courses of manufacture—the first was under Wimshurst’s patent, in 
which slices were first cut or shaved from an ingot and then rolled 
or laminated together; this subsequent rolling or lamination, being 
necessary to produce cohesion, would render the process an intringe- 
ment of Betts’ patent; the second process was that of Dobbs, con- 
sisting in rolling tin or lead already laminated together and this second 








Tolling would be in effect the same process as that of Betts ; the third 
process was that of fusion, founded on the second branch of Dobbs’ 
specification. There was, no doubt, evidence to show that the fusion 
process had been attempted, but none that Dobbs had succeeded in 
it. As Betts had disclaimed a fusion process, and relied on mechanical 
pressure only, the fabrication of any combiced metal by fusion would 
not be an infringement of Betts’ patent. But then the proportions 
of tin and lead used by Kinder were exactly the same as those used 
by Betts in his rolling process ; and there certainly was not one word 
in Dobbs’ specification to indicate these particular proportions. 
The process of fusion in the first instance might possibly be an 
improvement on that of Betts’, andif the result could be produced by 
fusion alone, without rolling and without using the identical pro- 
portions, then the process would be different from that of Betts. But 
the defendants had not only used the rolling process after fusion, but 
also taken the proportions of Betts. Looking at the whole case, 
therefore, and especially at the al of production before 1849 of 
any compounded metal for the purposes described, and the use by the 
defendants ot Betts’ proportions and rolling process, be was of 
opinion that they had infringed a valid and existing patent, and that 
the plaintiff was entitled to a decree as prayed by his bill. The 
question of damages was directed to stand over, to be formally 
discussed on Saturday, December 3, and his Honour added that he 
made no observations whatever on the duct of the defendants, as he 
took it for granted that they had considered that they could honestly 
work Dobbs’ patent. 














Borer Assurance. — A National Boiler Assurance Company has 
been established under rather favourable auspices, with head oflices in 
London and Manchester. This company has been established to 
prevent explosion of steam boilers by careful periodical inspection, 
and to provide against the risk of loss (otherwise than by fire) 
arising from the explosion of boilers, It has been in operation 
about two months. It would be premature to speak of its prospects, 
but if properly conducted it will supply a want much felt in London 
and the neighbourhood. 

Progress in Srain.—(From our Correspondent).—The works of 
the Lerida, Reuss, and Tarragona Railway have reached an ad- 
vanced stage, and several sections have now been inaugurated. The 
government has just granted the concession of a line to Osana. 
Proposals have been made for the construction of a line between 
San Saturinno de Noya and Iqualada, On Monday tenders were 
received by the government for 7,000 telegraph posts. The only 
obsticle which now impedes the inauguration of the Barcelona and 
Tarragona Railway is the rather serious incline which has to be 
overcome at La Granada. 

Nava anp Onpnance.— Weare glad to be enabled to state that the 
Lords of the Admiralty, not satisfied with the solitary iron gun 
carriage and slide under trial on board ber Majesty’s ship Excellent, 
have given orders for an improved pattern to be made in the Royal 
Dockyard at Woolwich, and fitted with all the necessary appliances 
to enable the gun mounted upou it to be worked in the heaviest 
weather at sea, This is a good step, and their lordships have the 
satisfaction of being first in this matter, and ahead even of our 
enterprising transatlantic cousins, who are only just considering the 
best pattern for iron gun slides and carriages for broadside guas.— 
Army and Navy Gazette. 

Tue organisation of a transport service for the East India Council 
has again, after having been allowed to remain for many weeks in 
a quiescent state, assumed an appearance of renewed vitality. We 
understand that the tenders for the machinery which had been pre- 
viously issued have been called in, and that the following firms 
have been requested to furnish estimates, based upon different con- 
ditions to the last, for the engines of the five vessels which are 
intended to be constructed, viz., Mess John Penn and Son, 
Messrs. Maudslay and Co. Messrs. Ravenhill, Salkeld, and Co., 
Messrs. Humphreys, and Messrs. Napier.—Army and Navy Gazette. 

Paper-MAKiING Mareriats.—A society has been formed in France 
having for its object the investigation and discovery of vegetable 
fibres to be used, iu lieu of rags, for the manufacture of paper, and 
for the organisation of m.lls which should furnish the pulp stuff to 
the associated makers. The communications already made on the 
subject have been referred to the general committee of paper niakers 
as matters for careful inquiry and further proceedings at future 
meetings. The esparto grass, of which some 40,000 tons were 
exported from abroad for paper-making last year, has been found 
growing along the coast of Cumberland, and local paper makers 
are carting it to their mills in great quantities, at the merely nominal 
price of carriage, instead of having tu pay five guineas per ton for 
Spanish. 

7 New Haxrsour.—On Wednesday, the 26th October, the new 
harbour works were commenced in the bay of Port Erin, in the Isle 
of Man, amidst great rejvicing ov the part of the Manx fishermen 
and the inhabitants of the south and west cuasts of the islaud. The 
Bay of Port Erin is situated about four miles to the northward otf 
the well-known Calf of Man, and the new harbour will form a most 
valuable place of refuge for the herring fleet, consisting of 800 to 
1,0u0 boats, employed in this pert of the Irish Sea, as well as for 
the numerous vessels in the cuasting and foreign trade, great num- 
bers of which pass annually. The best fishing grouuds are imme- 
diately off Port Erin, but from want of a place of shelter, and a 
harbour available in all states of weather, aud at all times of tide, 
the fisheries do not yield more than one-half of the amount which 
they would do if such a harbour were provided; and when it is 
stated that the value of the fish caught here each season is upwards 
of £100,000, it will be seen that this work is une of importance, not 
ouly to the Isle of Man, but also to the country at large. At noon 
a procession was formed at the village on the eastern shore of the 
bay. This procession was preceeded by the harbour master of Port 
St. Mary, bearing a flag with the Manx coat of arms (three legs) 
Then followed the admiral and vice-admiral of the herring 
fleet, and about 1,500 fisherman, many of whom were between 
seventy and eighty years of age, the local harbour com- 
mittee, the harbour commissioners of the island, the engi- 
neer and various officials connected with the works, the harbour 
committee of the Tynwald Court, Speaker of the House of Keys, his 
Honour the Deemster, his Honour the Clerk of the Rolls, the Lord 
Bishop of Sodor and Man, and his Excellency the Lieutenant- 
Governor of the island. The procession halted on the brow of the 
hill, where, after the chaunting of verses 23—30 of Psalm cvii., the 
Bishop offered up an appropriate prayer for the success of the under- 
taking. The new harbour works were then commenced by his 
Excellency H. B. Loch, E-q., 0.B., the Lieutenant-Governor of the 
island, who fired the first of a series of blasts, by which from 2,00u 
to 3,000 tons of rock were dislodged from the cliffs, and at once 
deposited in the line of the proposed work. The first stone that fell 
consisted of a mass of about 150 tons in asingle block. The pro- 
posed works will consist of a pier 30Uft. in length, projecting sea- 
ward in a north-westerly direction ; at a distance of 13utt. from this 
a breakwater will commence, which is intended, iu the first instance, 
to be 500ft. in length, turning into the bay, so as to be overlapped 
by Brada Head. ‘The cost will be about £58,000, and the work is 
to be executed from the design and under the superintendence of Mr. 
Coode, C.E., the funds being raised by way of loan advanced by the 
Public Works’ loan ,commissioners, upon security of the harbour 
tolls, with an additioual guarantee from the surplus revenue of the 
island. The erection of a breakwater at Port Erin was first agitated 
by Mr. W. Milner, of Wiudsor, Liverpool, upwards of twenty 
years since, and that gentleman has been untiring in his efforts to 
insure the construction of a harbour in the bay. His Excellency 
has most zealously advocated the construction of a harbour at Port 
Erin since his appointment as Lieutenant-Governor, and has over- 
come many of the difficulties which previously existed. Mr. Milner 
entertained the whole of the authorities and officials on the occasion, 
and provided a plentiful supply of old English cheer for the 
numerous fishermen and their wives. ‘The day passed off success- 
fully, and Wednesday, 26th October, will be a day long remembered 
by the fishermen of the Isle of Man and those who take an interest 
in their welfare. 
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FAIRLIE’S IMPROVEMENTS IN LOCOMOTIVE 
ENGINES. 

Tusk improvements, patented by Mr. Robert Francis Fairlie, of 
Gracechurch-street, in the city of London, engineer, have for their 
object to obtain a large amount of tractive power, and at the same 
time to avoid any excessive pressure of the wheels of the locomo- 
tive, also to provide for the locomotive adapting itself readily to the 
turning of sharp curves, without the disadvantage usually attend- 
ing the action of large locomotives under like circumstances. More- 
over, according to this arrangement it is unnecessary to turn the 
engine round, as it is similarly arranged at both ends, and equally 
well adapted for travelling in one direction as in the other. The 
tractive power of locomotives, as well understood, depends on the 
bite or hold of the driving wheels on the rails, and in order to pro- 
duce the bite or adhesion required, it has hitherto been usual to 
couple two, three, or even four pair of wheels in one locomotive 
engine. This, although distributing the weight of a heavy locomo- 
tive, and obtaining great tractive power, toa certain extent incapa- 
citates the engine from passing round sharp curves, and although 
not subjecting the rails to hard wear while running on the straight, 
does so in passing curves. It has been usual to concentrate the 
weight of heavy locomotive engines on few wheels, to facilitate turn- 
ing curves, and at the same time retain great tractive power ; but this, 
while it is limited in extent, is very detrimental to the rails through- 
out, and also detracts from the safe running of the engine. 

Now, according to this invention, the boiler is mounted on the 
centre of two frames, each frame having four or more wheels, and 
one, two, or more cylinders, each frame and its adjuncts forming 
two distinct engines, which are each complete in themselves, the 
steam being supplied from the same boiler to both sets of engines. 

The boiler is thus mounted on a large number of wheels (say 
eight for passenger and express goods, and twelve for heavy goods 
engines), which are disposed in such manner as to permit of the 
engine running freely on the sharpest curves. ‘These wheels are 
all connected together in each frame, and are driven by the engine ; 
therefore if the locomotive be large and beavy it will possess great 
tractive power, and will work with the minimum of damage to the 
rails and permanent way. The boiler is constructed of considerable 
length, with the fire-box in the middle, the body of the boiler ex- 
tending therefrom in either direction, and terminating at each end 
in a smoke or sub-fire-box or flue, between which and the fire-box 
the tubes communicate as usual; thus there are double sets of tubes 
ruvnivg in opposite directions from the fire-box. Chimneys may 
be mounted on the sub-fire-boxes or combustion chambers, and the 
heat and products of combustion pass direct thereto, as usual ; but it 
is preferable to have an upper and under series of tubes in the 
boiler, the first series leading from th» fi:e-bo ach end of the 
engine in the usual way, while the upper or second series lead back 
to the smoke chamber situate over the fire-box proper, which com- 
municates with a central chimney; or a third series of tubes may 
be adapted to carry the products of combustion back again from 
the central smoke chamber to smoke boxes at either end. These 
smoke boxes are of course separated by diaphragms from the com- 
bustion chambers before mentioned. The boiler is mounted on 
eight, or it may be twelve wheels (on what is termed, with reference 
to railway cars, the bogie principle), that is to say, in sets of four or 
six wheels disposed near each end of the locomotive, each set carry- 
ing a kind of truck or framework, on the centre of which the boiler 
is carried ; this is so fitted and adapted thereto by a ball and socket 
joint, that the truck or bogie may swivel or incline itself to the 
direction of the length of the bviler, and so adapt itself for turning 
curves in manner exactly as when applied to railway cars. E 
truck or carriage of four or six wheels is furnished with one, two, 
or more driving cylinders, which communicate with and drive one 
pair of the wheels somewhat as usual iu driving four or six-wheeled 
locomotives, the other wheels being driven therefrom by coupling 
rods. Thus, in one locomotive there are two distinct evgiaes, each 

with one or more steam driving cylinders, and each acting inde- 
pendently but simultaneously ou the whole of the driving wheels. 
When using a ceutral chimuey, the waste steam from all the four 
cylinders is carried to one or more blast pipes of such ceniral 
chimney ; while, if usivg two chimneys as described, the steam 
from the nearest pair of cylinders may be conducted to the chimneys 
at the ends of the boiler respectively. In using a central chimney 
it may be necessary to divide it into two parts, one for the exhaust 
steam and products of combustion from each pair of engines; or 
two chimneys may be placed at that or any other part of the boiler 
for a like purpose. As the cylinder and bogie framework will 
oscillate on a central pin or fulcrum or other contrivance com- 
municating with the boiler, it may be necessary to carry the steam 
pipes from the steam dome (which is over the fire.box) by suitable 
pipes each to a hollow ball and socket joint on the top of the boiler, 
the centre of which coincides with the vertical axial line of the bogie 
pin; the steam passes thence direct to the cylinders,. The exbaust 
steam is carried toa similar hollow bal] and socket joint, also directly 
over the centre of the bogie frame, and thence by suitable connecting 
pipes through the steam space over the fire-box to the blast pipe in 
the chimney. In this arrangement, the steam and the exhaust pipes 
in their connections with the cylinders radiate from the centre of the 
bogie to the cylinders, or the patentee provides other means to permit 
of the oscillation of the one part of the locomotive engine upon the 
other, at the same time to avoid disturbing the steam connections ; 
and, indeed, the points of support of such pipes may be so far 
distant that they may bend sufficiently to accommodate themselves 
to the different relative position of the engine and boiler without 
disturbing their juints, and so auswer every purpose. And, indeed, 
the points of support of such pipes may be of such length that they 
may bend sufficiently to accomodate themselves to the different 
relative positions of the engine aud boiler without disturbing their 
jvints, and so answer every purpose. The same remarks will also 
apply to the feed pipes ; a pump is used, driven by the engine. — 

The engine is constructed with two foot-plates, one on either 
side, one for the driver and the other for the stoker, aud there ma 
bea tire door on either side. The fuel is carried in bunkers along bom f 
side of the boiler, or on that side of the engine on which the stoker 
stands ; while the water is placed on the other side, or it may be distri- 
buted over the engine, as found most convenient. In order that the fire 
shall be urged by the draught of the ash-pit, caused by the motion 
through the air, the ash-pit is constructed with two openings, one 
towards each end of the locomotive; and the openings are provid 
with valve plates or dampers, which cap be closed and fixed, 80 
that, while travelling, the forward damper may be opened while 
the rear one is closed. The ashpit projects below the fire-box of the 
boiler as usual. 

When it is desired to make a locomotive of great length, and with 
the bogie frames far asunder, one or more pairs of ranning wheels 
may be placed under or near its fire-box, in order to take the 
weight of the middle, such wheels being broad flat wheels without 
flanges. In order to provide for the drag of the engine on the 
bogie frame, and remove it from the fulcrum pio, ove of two 
methods can be adopted; one being what may be termed locking 
plates, analogous to the locking plates of a common road carriage, 
consisting of circular plates or rings, the one fixed on the bogie 
frame, the other on the boiler. 2 8 

Near the periphery of the ono there is an annular recess, in which 
a rib fits, projecting from the other plate ; this permits of the locking 
action, and, at same time, transmits the tractive force of the bogie 
engine frame to the bviler and its framework, and to the other 
engine. Round the fire-box is a strong iron frame, resting on the 
ends of the bogie frames. On this iron frame, at the four corners, 
there are slotted plates, arcs of a circle described from the bogie 
centres. ‘These plates are very strong, and capable of being moved 
longitudinally at pleasure. In these slotted plates there are blocks, 
fitted in manner somewhat similar to the ordinary quadrant link ; 
and this block is securely fixed to, or forged on to, and forms a part 
of, the ends of the bogie frames. ‘These blocks work in the slotted 
or quadrant plates or link, and form a strong connection from one 
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— to the other, without interfering with their radiating capa-- 
llities, 

To ensure this the link is loosened when the boiler is cold, so 
that, when getting up steam to the necessary pressure, the quadrant 
link wil! move according to the expansion of the boiler from the 
heat. When the expansion is at its minimum the quadrant is 
securely bolted down to the angle-iron frame already alluded to 
thus keeping the parts perfectly in accord with each other. To 
prevent strain on the locking plate, as also on the bogie pin, in case of 
collision, instead of using the slot links and fittings before described, 
the }atentee makes the engine bogie frames, at the eads nearest the 
fire-box, in the form of an are described from the fulerum pin. This 
are is fitted in close proximity to a strong angle iron frame round 
the fire-box (this framing also rests on the arcs or ends of bogie 
frames), so that, in the event of collision, the engine and boiler 
throughout their entire length form a strong compact body for 
resistance, while it is equally strong and compact for sudden ten- 
sion, to provide for which he also applies a strong angle iron to the 
boiler, so as to hook or interlock with a like angle iron fixed on the 
ends of the bogie frames. These, however, have no actual contact 
except on occasions of severe strain. Fig.,1 is an elevation of a loco- 
motive engine, and Fig. 2 a longitudinal section constructed accord- 
ing to this patent. 

(A, A, is the fire-box, situated at mid-length of the locomotive. 
From this fire-box the body of the boiler extends in both directions, 
the whole being rivetted and put together in the ordinary manner. 
The length of each part of the body may be about or nearly the 
length of the body of an ordinary boiler; the locomotive is there- 
fore altogether of great length. ‘The fire door is at the side of the 
fire-box, and there may be one on either side of the engine. B, B, 
are smoke or combustion chambers at each end of the boiler, for the 
reception of the protlucts of combustion, and communicating with 
the fire-box A by means of tubes, as in ordinary engines. These 
chambers B may each be furnished with a chimney for the escape 
of smoke, and steam from the blast pipes, as usual, but it is preferred 
to employ a set of return tubes D, communicating with a smoke 
chainber E, above the fire-box, over which one ceutral chimney F 
is provided, A platform and framing is carried all round the boiler, 
at the level of its lower part, forming at the fire-box foot-plates. 
Railings are provided as security for the fireman and engineer. The 
bodies of the boiler are covered in and inclosed by a casing fitting 
somewhat closely to them, and again at the side by vertical walls or 
plates. The space inclosed by the walls, and between them and the 
body, is utilized as coal bunkers, as also the upper part of such 
space above the boiler. At the one end, or at both ends, of the loco- 
motive, some portions of this inclosed space are utilised as a tank, 
or tanks, for the supply of water. The water tanks are made to 
extend throughout the length of the bodies of the boilers on the side 
next the driver, while the other side is occupied by the bunkers, 
‘Thus is will be séen the whole of the water and fuel are concen- 
trated upon and carried by the locomotive itself. The bogie and 
engine frames are constructed totally separate from the boiler, and 
connected thereto only by the bogie or fulcrum pin, but bearing 
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otherwise thereon, as is hereinbefore explained. The framework 
is mounted on the wheels, and carries the steam cylinders and 
gear of the engine somewhat as in ordinary locomotives, as also the 
buffers and drag chains and couplings of one end. The details of 
the engine it will be unnecessary to describe, as such will be suffi- 
ciently apparent from the engraving. The framework is made 
with strong diagonal and cross ties or arms K, R, Fig. 3. 

The suction and feed water pipes, if used, may be furnished with 
a cross piece between the two cylinders, which cross-piece is fixed 
to the boiler, and is received in two stuffing boxes (one attached to 
each cylinder), in which it is free to slide to and fro as the engine 
radiates or oscillates the steam pipe which passes along the boiler 
down through the smoke-box D, in which it is fixed, termi- 
nating in a cross-piece, which is in form the segment of a circle. 
The stuffing-boxes are also described from the same point, and are 
of sufficient depth to admit of the sliding motion necessary for the 
oscillations before mentioned without withdrawing the ends of the 
section pipes from the stuffing-boxes. These stufting-boxes are 
kept sufficiently tight to prevent the escape of steam from the steam 

ipe, and at same time to afford the freedom of motion required 

tween the engines and boiler. 





Discovery or A New Iron Movuntrain.—The existence of an 
immense iron mountain, almost on the very shores of Lake Superior, 
outrivalling the famous iron mountains of Marquette, seems almost 
too marvellous for belief, yet we have excellent reasons for believing 
that the fact is even so. ‘That sucha mineral deposit should remain 
undiscovered until a very recent date is the most remarkable feature 
of the whole affair, and shows how great and diversified is the 
natural wealth of that world-renowned region, contrasted with the 
tardy pace of its development, particularly on the Canadian side, 
where the newly-discovered mine is located. At the distance of forty 
five miles from Ste. Marie, this mountain lifts its frowning summit 
to the altitude of six hundred feet above the level of the lake, being 
about twice as high as the iron mountains of Marquette. The first 
examination was made in July last by Professor 8. P. Duttield, of 
Detroit, who from the general features came to the conclusion that 
the range was identical with that of Marquette, and in order to 
satisfy himself on this point, he visited Marquette to get the range, 
by which his theory was fully sustained. A company was subse- 
quently formed under the name of the “ Batchawanung Iron Com- 
pany,” which obtained a patent from the Canadian Government for 
3,200 acres, which comprises all or nearly all of the mineral tract 
in question. The ore is of the very finest quality, corresponding to 
the ores of the Marquette mines, and extending through a range of 
several miles, in deposits many feet in thickness. It is so plentiful 
that by no human agency can the supply be exhausted for hundreds 
of years. Of the unequalled richness of the ore our American con- 
temporaries speak detinitely. A quantity which was taken from 
the depth of only fifteen feet from the surface and smelted in a 
common blast furnace by Professor Duffield, realised 60 per cent. of 














pure iron. Ata greater depth from the surface’ its purity will, of 
course, be on a corresponding scale, in accordance with a well-known 
mineralogical law. In addition to the professional examination, 
which was conducted by Mr. Forbes, a very large extent of lard 
was thoroughly surveyed and mapped, the Batchawanung river 
was “meandered” for nine miles from its mouth, soundings were 
taken in the bay and an excellent harbour was located ; and, finally, 
we are told, that a railroad line was run from the harbour to the 
future mines. Professor Duffield reports that this line will not be 
over five miles long, and that it cannot be constructed without 
heavy grades. The harbour is a good one, sheltered from all winds, 
accessible by a simple channel to large vessels, and sufficiently ex- 
tensive to accommodate the largest commerce. He also states that 
the railroad from the mines to the harbour will have an incline of 
75ft. to the mile. The cars would thus have a descending grade 
when loaded and an up grade when light. We understand that the 
reports of Professor Duffield, Mr. Forbes, and Messrs. Adelber and 
Raymond will soon be given to the public, and that steps will im- 
mediately be taken for the development of the Batchawanung dis- 
trict.—A merican Paper. 

Tue Cunarp Lins.—Since the constitution of the Cunard enter- 
prise in 1824 the line has ordered 134 steamers of the aggregate 
burthen of 117,291 tons, and 33,132-horse power. Of these vessels, 
the Java, of 2,700 tons; the Buffalo, of 670 tons; the Llama, of 
670 tons ; the Aleppo, of 2,061 tons; the Tarifa, of 2,061 tons; and 
the Palmyra, of 2,061 tons, are still building. The other ships 
forming the fleet of the line are—the America, 1,826 tons, built 10 
1848; the Niagara, 1,825 tons, built in 1848; the Canada, 1,831 
tons, built in 1848; the Europa, 1,918 tons, built in 1848; the 
Satellite, 157 tons, built in 1848; the Asia, 2,227 tons, built in 1850; 
the Africa, 2,226 tons, built in 1850; the Jackal, 180 tons, built in 
1853; the Balbec, 838 tons, built in 1853; the British Queen, 763 
tons, built in 1853; the Lynx, 499 tons, built in 1354; the 
Stromboli, 734 tons, built in 1856; the Persia, 3,300 tons, built in 
1856; the Palestine, 1,377 tons, built in 1858; the Australasian, 
2,761 tons, built in 1860; the Ostrich, 624 tons, built in 1860; the 
Olympus, 1,794 tons, built in 1860; the Marathon, 1,784 tons, built 
in 1860 ; the Hecla, 1,785 tons, built in 1860; the Atlas, 1,794 tous, 
built in 1860; the Kedar, 1,783 tons, built in 1860; the Sidon, 
1,782 tons, built in 1861; the Morocco, 1,783 tons, built in 1861; 
the Scotia, 3,874 tons, built in 1862; the China, 2,529 tons, built in 
1862; the Wolf, 676 tons, built in 1863; the Corsica, 1,134 tous, 
built in 1863; the Tripoli, 2,061 tons, built in 1863; the Roe 
(No. 2), 559 tons, built in 1864; the Penguin, 630 tons, built in 
1864; the Beagle, 454 tons, built in 1864; and the Cuba, 2,700 tons, 
built in 1864. The first vessel built for the company was the 
Fingal, of 296 tons, constructed in 1824, just forty years since. It 
was not until 1840 that a steamer exceeding 1,000 tous was built for 
the line, but that year witnessed the launch of the Britannia, of 
1,154 tons. The first vessel exceeding 2,000 tons was the Asia, 
built in 1850, while the Persia, built in 1856, went beyond the limit 
of 3,000 tons. The first screw-steamer built for the company was 
the Lochtfine, 85 tons, launched in 1847. 
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TO CORRESPONDENTS. 


Nortice.—A SprEcIAL EDITION of THE ENGINEER ¢s 
published for FoREIGN CrrcuLaTion. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


Appresses WAntTED.— Our publisher will be glad to be informed of the 
present residences of Mr. T. Whittaker, late of the Gas Works, Bas- 
ford, Notts; Mr. W. Waller, late of Union Foundry, V ortley, near 
Leeds ; Messrs. Hepworth and Doyle, Birmingham; and Mr. J. Mar- 

etson, Quenington Mills, near Swindon ; letters addressed to whom 
ave been returned through the Dead Letter Office. 


AN OLD Susscrizer (Nottingham).— Yes. 

H. T. F.— Write to the secretary, 41, Corporation-street, Manchester. 

M. MorGans.—Send tracings, and we will take the matter into consideration. 

J. eo Colburn’s treatise on ** Boiler Explosions’’ was published by Weale 
in \ 

G. P.—It is possible that you might adopt the arrangement you propose with 
considerable advantage. 

Joun Swirt.—Your letter, in its present form, is only suitable for insertion 
in our advertising columns. 

Emi¢rant.—Jf you are earning 50s. per week: you had better stay at home. 
You might possibly get higher wages in Russia or Australia, but we cannot 
advise you to run the risk of disappointment. 

Mrcuanicus.—Put no faith in your drawings; they are wholly deceptive. 
The thing known as perpetual motion cannot have existence. A mode rate 
knowledge of the principles of mechanics should sujice to satis/y you for ever 
on this point. 

C. A.—We hardly understand your question. Neither cast iron nor 
malleable cast iron can be welied to wrought iron. A certain advantage would 
be gained provided the valves of a locomotive covld be worked by a single 
eccentric as effectually as they are now worked by four. 

W. H. Nortucote.— You can legally include in one patent an improved 
raileay chair and an improved self-acting raileay signal. A patent 
secured by a youth under twenty-one years of aye must be taken out in the 
name of his guardians. 

C. C.— Mr. D. K. Clark's treatise on the Locomotive Engine” is the best book 
of the kind yet published. Collins, of Glasyow, is publishing, in monthly 
parts, a treatise on “‘ Locomotive Engineering, and the Mechanism of 
Railways,” by Mr. Zerah Colburn, which is of an exceedingly valuable 
character. 

M. E.—It is possible to apply a single cylinder to drive two trains of rolls in 
the way shown in your sketch, but we cannot think it advisable, as it will 
not be easy to secure the uniform motion of both jly-wheels. The injector has 
been applied, we believe, in a sew instances, to drainage operations. If your 
mine be not too deep the injector may answer your purpose. 

A MANCHESTER CoTTON SPINNER.—From the very insufficient data which your 
letter supplies we estimate the single cylinder engine at about 430 horse- 

power, and the McNaught at about 426 horse-power. In alt probability the 
actual Jorce exerted is, in both cases, very much less than this. Estimates of 
power other than those deduced from indicator diagrams are practically 
worthless. 


(To the Editor of The Engineer.) 

S1r,— In answer to the inquiry of your correspondent, Mr. Woodford, for 
raising sunken vessels, at the present time Mr. De Pass, 9, Fenchurch- 
street, has in his possession air caissons for lifting sunken ships, and by 
which means one was raised a short time ago. There is also a company in 
Liverpool, called the Atmospheric Marine Salvage Company ; they have all 
the appliances for such work. A. SIEBE. 





IRONWORKS IN AUSTRALIA, 
(To the Editor of The Engineer.) 

S1r,—Had your correspondent, ** A. Z.,” been so careful a reader of your 
valuab‘e paper as I am, he would have seen in your number of the 4th inst., 
page 285, a very interesting notice of the progress of iron manufacture in 
New South Wales, A SUBSCRIBER. 





IMPACT v. WEIGHT. 
(To the Editor of The Engineer.) 

Sir,— Your correspondent “ Enquirer ” (under date 18th Nov., 1864) will 
find “ force of motion” and “ pressure” comparea at pages 294, &c., of 
Moseley’s “ Illustrations of Mechanics,” third edition; or rather con- 
trasted ; for he says, page 295, “‘ any force of motion is infinite as compared 
with any force of pressure,” &c. The practical part of this question, which is 
of most interest to engineers, ** Enquirer” will find fully discussed and 
exemplified in vol. i. of Poncelot’s ‘* Mecanique Industrielle,” p. 166, and 
second edition, published at Liege, 1844, 

November 28, 1864. 





"(To the Editor of The Engineer.) 

S1r,—Will you allow me to state, through the medium of your paper, that 
Mr. T. Robinson appears to have considerably over-estimated the value of 
his improvements in machinery for rolling rails or other bars. Mr. Robin- 
son supposes by his process that a rail can be economically produced even 
70ft. long, “a thing hitherto unknown "—that is, I suppose, as far as his 
own observation has gone ; but I am happy to be able to inform him that 
the Butterley Company sent a rail to the last International Exhibition 
117ft. long, so that 70ft. would be a comparatively small affair, With re- 
ference to the three-roll system, I should like to ask Mr. Robinson what 
advantage he sees in it over simply reversing the rolls, which can be done 
in the time it takes to shift the iron from one groove to another, and by 
which the labour of continually raising and lowering the iron is dispensed 
with RoBERT ARGILE. 

Butterley Ironworks, Alfreton, Nov. 29th, 1964. 





(To the Editor of The Engineer.) 

S1r,—As I read over the article upon boiler explosions in this week’s issue 
of your valuable paper, it struck me to ask you if there is any practical 
difficulty in the way of our steam boilers being brought out of the low, 
dantp, dark holes into which they and we, as firemen and engineers, are so 
often crammed—down steps to tie furnace and upstairs to the e: gine-room 
is anything but convenient or healthy; if the charge of boilers is impor- 
tant, the care of the men should be equally so. Slack has to be thrown 
down, and clinkers thrown up in ninety-nine cases in every hundred. Ifwe 
could have a reform in boiler arrangement, | think we should have more 
comfort in working, better drainage from boilers, and less corrosion, 

Is it not possible to have the boilers up with the level of the factory 
yards? Is it necessary that the boilers should be a given distance below 
the side pipes of the engine ; or would it matter if the boiler was level with 
the engine cylinder? 1| ask this as we are about having a new boiler, and 
I want to have it up, instead of down, and I am told by the boiler maker that 
it will not answer. Locomotive boilers are above the engine, and why 
cannot our stationary boilers be level with the cylinders ? 

Does it make any difference if I grind puppet two on line spindle valves 
immediately when hot, just when the engine stops, or when tiey are cold? 
I am told if I grind them when cold, that when heated and expanded, they 
wiil allow escape of steam, A reply, per ENGINEER, will oblige 

OLD SUBSCRIBER. 
[We fully agree with our correspondent that the position usually assigned to 
stationary boilers is bad and inconvenient. There is no reason that they 
should not be ona level with the cylinder, provided the steam pupe is well 
dothed, so that condensed water may not drain into the engine tn quantity. 

Puppet valves should always be ground hot.—Eb, E. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL EnGingxrs.—Tuesday, Dee. 6th, at 8 p.m.: First, 
Diseussion upon Mr. Clark’s paper ‘‘On the Great Grimsby Docks ;” 
Second, ‘* The river Tees, and the Works upon it comnected with the Navi- 
gation,” by Joseph Taylor, Assoc. Inst. C.K. 

Socizty oF ENGINEERS.—Monday, Dec. 6th, ‘On Water Supply,” by 
W. Baldwin Latham. 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is three shillings: each line afterwards, eightpence. The line averages 
eight words ; blocks are charged the same rate yor the space theyfill. AU 
single advertwements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. GkorGr LeoroLd Ricnk ; all other 
letters and communications to be addressed to the Bditor of ‘Tuk ENGINEER 
163, Strand, London, W.C, 
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FORGE HAMMERS. 


TuERE is little reason for doubting that at a compara- 
tively early period in the history of the iron manufacture 


of this country, a recourse to all the aid which machinery | 


could afford was dictated to the iron worker by the 
exigences of his profession. Before the steam engine 
had been developed by the genius of Watt but one 
principal source of power was placed at:the disposal of 
mankind. As a consequence, the manufacture of iron was 








all but confined to those localities where an abundant | 


supply of water was available for the production of me- 
chanical energy. The “water tilt,” a very old inven- 


tion, afforded the only means of working up masses of 


wrought iron into shape. The “tilt” was invariably a 

helve hammer, put in motion by a water wheel of rude 

design and ruder construction, the main axle of which 
i=] 

carried cams, or “ wipers,” as they were then termed, 


which, acting on the tail of the helve, raised the hammer | 


head, and permitted it to fall a certain number of times in a 
minute; the number being regulated by the velocity of rota- 
tion of the wheel and the height to which the hammer was 
lifted. Such tilting mills may still be found in several 
places on the Continent, and they have not even yet wholly 
disappeared from within our own shores. From time to 
time they underwent considerable improvement, and shortly 
before the general introduction of steam power into the 
mechanical arts they really formed a very powerful and 
efficient auxiliary to the rolling mill, Indeed at the 
present moment we find that the direct-acting steam 
hammer has not been able wholly to displace the helve 
hammer for certain purposes. Steam has been substituted 
for water power, but the general arrangement of such ma- 
chinery is as nearly as possible now what it was sixty or 
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were sufliciently unfavourable to account for a still more 
tardy acknowledgment of its merits than it had the luck 
to receive. uring the last fifteen years a host of patents 
have been secured for improvements on the original in- 
vention ; and though it is certain that many of these are of 
extremely doubtful merit, the subject has seceived so much 
attention that it is not very easy to find a single expedient 
overlooked which could add to the general efficiency of 
the machine. Nevertheless, the steam hamner has not as 
yet done all that may be legitimately demanied of it. As 
at present constructed it is virtually exciuced from any 
shops but those turning out heavy work. Every exertion 
has been made to enable it to cope with tre increasing 
demand for large “uses,” in the form of saddle and 
screw shafts, gun blocks, stem and stern poss for iron- 
plated frigates, &c.; and although it is trae tha hammers 
of moderate dimensions are largely employed ‘or lighter 
work, it does not follow that this use is nearly soextensive 
as it might be rendered by the production of : class of 
tools calculated to meet a growing demand. Thee is no 
good reason that forge hammers, whether worked lirectly 
or indirectly by steam power, should be confinedto the 
more important operations of the smith’s art. The dyan- 
tages derivable from the substitution of machiney for 
manual labour are two-fold. There are particular punoses 


| which cannot be served by any available amount of atmal 
| strength. It would be simply impossible to put a tenton 


seventy yearsago. The earliest English patent in which | 
mention is made of the application of power to the working | 


of forge hammers was secured by one Evan Jones, in 1696. 
‘The particulars of the invention are not specified, but 
there is every reason for supposing that scheme embraced 
the extended application of water power to the object in 
view. ‘The claim is made substantially for a “ novel 
engine” for blowing forge bellows, and working forge 
hammers. It is not possible that the patentee could 
have contemplated the use of steam, as Newcomens’ 
engine was not invented until about the year 1710 
—fourteen years subsequently—and it was the first prac. 
tical engine embodying the use of a piston ever con- 
structed. The first recorded design for a steam 
hammer was included in a patent for “certain improve- 
ments in steam engines,” taken out by Watt, in the year 
1784. That which Watt undertook he generally carried 
out thoroughly, and his steam hammer includes nearly 
every expedient which could conduce to its efficiency. It 
may be briefly described as a helve hammer, hinged be- 
tween two uprights, one placed at each side of the working 
beam of an ordinary single-acting condensing engine. A 
rod from the end of beam farthest from the cylinder, is 
attached to the helve at some little distance from the head, 
and the cylinder being fitted with a suitable plug frame, it 
is obvious that the hammer would be caused to rise and fall 
by the agency of the steam, precisely as though it formed a 
portion of the pumping apparatus which such engines 
ordinarily drove. Either by accident or design, however, 
Watt introduced a very important feature into this ma- 
chine. It is impossible to produce more than a limited 
number of strokes within a stated period when the hammer 
is suffered to fall solely by the action of gravitation, be- 
cause the time occupied in the fall varies as the square root 
of thejheight. Thus, a fall of 4ft. will take up half a second 
nearly, and allowing only as much time for the ascent, we 
find that a hammer falling through this distance, can accom- 
plish but sixty strokes per minute ; with an increase in the 
space moved through, there must be reduction in the num- 
ber of strokes made. This only holds good so long as the 
hammer is left unaided in its descent, and in all modern 
machines forging iron by percussion, either an aeriform or 
a metallic spring is provided to accelerate the downward 
motion of the striker. Without this expedient the steam 
hammer would remain comparatively valueless, and not a 
little credit has been taken for its introduction by various 
individuals. Watt, however, included the device in his 
patent; either, as we have said, by accident or design pro- 
viding a stout wooden spring, against which the head of 
his hammer struck forcibly at each descent of the piston. 
The consequent recoil en operate powerfully in aiding 
the immediate subsequent descent of the hammer, and 
would in so far add to the efficiency of the machine. Watt’s 
invention came into the world before its time. A complex 





machine, such as we have described, could obviously only be | 


worked to advantage when very large masses of iron had 
to be dealt with. In the year 1784, however, large masses 
of wrought iron were never called into existence, and thus 
hammers of strictly moderate dimensions satistied every 
purpose; it is tolerably certain, therefore, that Watt’s 
design was never practically worked out. 

The next steam hammer patent was secured by 
William Deverell, in June, 1806, This invention is 
so far in advance of Watt’s somewhat crude idea, 
that in one sense Deverell must be regarded as an 
original inventor. 
explicit. It includes in principle nearly every ex- 
pedient which has since been applied to forge hammers 
with advantage, and describes substantially an arrange- 
ment of mechanism in use at this moment. Deverell was 
in advance of his time as well as Watt, and his machine 
did not proceed beyond the patent. In 1842 Nasmyth 
patented the direct-acting hammer which has rendered his 
name famous, and after years of neglect, he saw it at last 
received with universal favour, as the first practical embodi- 
ment ofa great idea. In point of fact, even in 1842, the want 
of such a machine was hardly felt, and the conditions under 
which this hammer was first introduced to the manufacturer, 


His specification is voluminous and | ; | ¢ ‘ 
| than any machine can accomplish. We do not think so. 


hammer in motion to any good purpose by the energyre- 

siding in thews and sinews, and where its use becomes nees- 

sary we must fall back on the aid afforded by the powersof 

nature; the pecuniary questions involved becoming, pe- 

force, of a secondary character. ‘The manufacturer has » 

choice. So long as the demand for a particular article exist: 

so long must that article be supplied. In many instances 

however, the adoption of mechanical instead of hand labour 
is merely a question of economy. Certain things can be done 
equally well by a man or a machine so far as the quality of 
the work produced can determine the result, and in such 
cases, if the machine can produce the work at a lower price 
than the man, then will both the manufacturer and the 
community be the gainers by its employment. That which 
can be done at all by machinery, however, is, as a rule, not 
only done more cheaply, but better than it can be done by 
even the highest class of skilled labour. ‘The number of 
establishments in which the heaviest forgings are made is 
comparatively small—the number of those in which small 
forgings form the staple of trade is exceedingly great. Be- 
tween these, as it were, will be found a considerable num- 
ber of shops turning out a class of work neither very heavy 
nor very light, and it is not too much to say that to these 
and to the first class which we have named nearly all the 
advantages which can be derived from the use of the power 
forge hammer are confined. In the large shops the use of 
heavy hammers is simply a necessity. Without the steam 
hammer they could have no existence. In the smaller esta- 
blishments the use of the steam hammer is dictated by 
motives of economy, and in the present state of its 
development it is capable of supplying this want to 
an extent sufficiently great to render its employment a 
matter of certainty. Into the shops producing the smallest 
class of work the steam hammer has not, as yet, found its 
Ww ¥,simply because a tool capable ot supplying that which is 


jus. 10w an exceptional demand, has not yet been produced. 


The demand may not possibly be supplied for years to come; 
but there is little room to doubt that it will daily become 
more urgent, and that there are rich prizesto be drawn in the 
lottery of invention by the individual or the firm who first 
supplies it satisfactorily. In the production of forgings of 
moderate size the smith invariably requires the assistance 
of at least one striker—more frequently that of two. 
When the work is of so heavy a character that a greater 
number of strikers is required, a small steam or air hammer 
is commonly employed. Now one of the greatest boons 
ever conferred upon the mechanical engineer will be em- 
bodied in a forge hammer capable of taking the place of 
the single striker. We have said that that which ma- 
chinery can do at all it can do very well. ‘The operation of 
forging is just one of those things done better by machinery 
than by manual labour. ‘The machine always “ strikes 
while the iron is hot ;” this the human striker cannot do. 
The power hammer can deliver fifty-fold the number of 
blows in a given time that muscle can get through, 
and so far all is well; but it must be remembered that 
few forge hammers are capable of striking other than 
a vertical blow. As a consequence they are unable to 
compete with manual labour in many operations in which 
it is necessary that the blows should be delivered at varying 
angles. Any machine caiculated to take the place of the 
ordinary “ striker” on every description of small work, must 
possess certain qualifications which do not exist in any 
hammer yet produced. ‘The machize must be of moderate 
size, simple arrangemen‘, and competent to get through a 
good deal of hard work without derangement. It must 
not require the attendance of an assistant. Ifa man is 
required to work the valves and regulate its movements 
there is no advantage gained, as he might be employed to 
strike. A treadle placed conveniently tor the smith’s foot 
in the neighbourhood of the anvil block, must suffice not 
only to start the hammer and arrest its motion, but to de- 
termine the height of the fall and the force of the blow. 
The hammer head must be capable of striking at variable 
angles—say of 15 deg. or 20 deg.—at either side of the per- 
pendicular; the alteration of the angle, it must be in the 
smith’s power to regulate by a motion of his foot during 
the operation of forging. It will be said that this is more 


The difficulties involved are greater in appearance than in 
reality, and the fact that the striker-head need not weigh 
more than some 201b. or 251b. is altogether in favour of 
the inventor. 

The demand for such a machine has long been forescen, 
and more than ene patent has been secured for steam ham- 
mers capable of striking blows at variable angles. . In 
August, 1853, Hall secured a patent for a forge hammer, 
constructed to allow of lateral motion to suit work. In 
the same year Johnson took out a patent for a forging 
machine admitting of the impartation of a peculiar curvi- 
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linear motion to the face of the striker. The most 
remarkable invention of the kind, however, is that patented 
in the same year by the Messrs, Balmforth, and as it is 
andvubtedly a step in the right direction, we feel no 
hesitation in placing its principal features before our 
readers, premising that the machine was intended princi- 
pally for scarfing plates. At the back of an ordinary 
anvil block is fixed a strong cast iron frame, from the 
upper part of which rise two guide slots, very similar to 
those used in 4 “steeple” engine. Within these guides are 
fitted two bmsses, carrying the axis of a helve hammer. 
A powerful srew aud hand-wheel are so fitted to the upper 
part of the guides, that the brasses, and with them the 
extreme enc of the helve, can be raised or lowered at will 
through a@nsiderabie space. Close tothe anvil block, and 
therefore letween it and the guides, is placed a long stroke 
steam or tir cylinder, oscillating on trunnions placed close 
to its inerior extremity. The piston rod is fitted with 
a buall-awd-socket arrangement connecting it with the 
helve, ad the ascent and descent of the piston will there- 
fore prduce a simultaneous and magnified motion in the 
striker So long as the brasses are located at the lower 
ends o the guides, the hammer will strike at right angles 
to theplane of the anvil face. It is obvious that, by raising 
the hmmer tail through the agency of the screw already 
descibed, this angle will be altered, the anvil acting the 
parfof a centre to which the helve forms a radius. The 
trunions permit the cylinder to follow the motions of the 
hete with sufficient freedom, and the cylinder being long, 
th piston can be worked through any section of its length, 
tcaccommodate itself to the position of the helve axis. ‘The 
iea here embodied is by no means bad, and the whole 
esign looks very practical and mechanical. 

We are disposed to think that the helve hammer will be 
found most suitable to carrying out the object we have en- 
deavoured to denote. A cylinder placed within the base of 
a short hollow pillar projecting from the fioor of the forge, 
might possibly be arranged to give motion to a small helve 
hammer, pivoted near,the upper end of the column in such a 
way that it would serve two anvils by swinging it round 
laterally like acrane. A short stroke of the piston would 
produce an exceedingly rapid motion in the striker. The 
piston should be of the kind known as differential, first 
applied to steam hammers, we believe, by Messrs. Bramwell 
and Baggs, in 1853. The constant pressure of the steam 
on the smaller area would suffice to maintain the hammer 
in a normal position of elevation, so as to be out of the way, 
until thrown into action by the treadle motion to which we 
have alluded. In order to produce an angular blow, the 
pillar, with the helve pivot and cylinder, might be caused to 
rise and fall by water pressure derived from a suitable ac- 
cumulator, the anvil acting as the centre to which the helve 
would radiate, as in Balmforth’s arrangement. It might 
be found advantageous to support the anvil in such a way 
that it could be rotated beneath the striker at pleasure. 
The combined motion of the anvil and the helve would then 
permit the smith to give blows at such different angles as 
the nature of his work demanded. In certain situations a 
single central hammer might be made to serve a group of 
three or four anvils disposed equidistantly in a circle. ‘The 
only difficult problem, is that involved in working out the 
arrangement of the valve gear, and we are not disposed to 
believe that this presents any insuperable objections to the 
production of a thoroughly efficient steam arm. 


THE EFFECTS OF TIME ON WROUGHT IRON GIRDERS, 
Tempus edax rerum, as the Latin grammar hath it, and 
time will no doubt in due course devour all engineering 
works. But we think there exists some confusion of idea 
as to the action of time. Time no doubt brings with it 
contingencies which no engineer, scheme he ever so wisely, 
can guard against. ‘This action of mere time cannot be 
tuken into account; the prolongation of time simply mul- 
tiplies in this way the chances that unforeseen effects may 
occur. ‘The practical question is, does the mere continuance 
through time—the mere multiplication by time—of forces 
that have been expected and guarded against, increase the 
effects of these forces? For instance all successful metallic 
structures have been built upon the assumption of a limit 
of elasticity ; that is to say, the proportions have been such, 
and have borne such arelation to the active forces they were 
intended from the first to resist, that no normal load could 
produce a permanent set. ‘The question is, therefore, does 
the continued action of forces confined within the limits 
of elasticity of the structure tend to produce (by the mere 
action of time) destructive and unexpected effects? ‘This 
question, again, would resolve itself, in the case of a girder, 
into the effect on its elasticity of long-continued changes 
of loads within the limits of elasticity. 

Many attempts have not been made to directly settle 
this question, but daily experience may be said to 
be doing this in a rough way. Last week Mr. Fair- 
bairn cited, at the Society of Arts, some experiments 
he had conducted on the effect of alternate strains on 
late beams. He found that “ the joints of an iron rivetted 

eam sustained upwards of 1,000,000 changes of one- 
fourth the weight that would break it, without any appa- 
rent injury to its ultimate powers of resistance. It, how- 
ever, broke with 313,000 additional changes when loaded 
to one-third the breaking weight.” ‘lhese experiments, 
conducted at the request ef the Board of Trade, have lately 
been printed at rather greater length in the “ Philosophical 
Transactions.” We were recently enabled to give a copy 
of the official Board of Trade report. It will be seen that 
as long as no permanent set was preserved the beam was 
not injured, even by such light loads as one-fourth and 
two-sevenths of the breaking weight, and taken on and off 
1,000,000 times. ” When the load was increased to two-fifths 
of the breaking weight the deflections were also increased, 
with: a permanent set of 0-0Sin., and after undergoing 5,175 
changes, “ the beam broke by tension a short distance from 
the middle.” ‘That is, an injurious effect was at once pro- 
duced when the limit of elasticity of the beam was ex- 
ceeded. In the beginning of the paper‘published in the 
“ Philosophical Transactions,” Mr. Fhivbaina says, referring 


to the action ofa continuous change of load, “such as that 





which the axles of carriages and locomotive engines un- 
dergo when rolling over iron-plated rails and‘rough roads.” 
“ It has been assumed, probably not without reason, that 
wrought iron of the best and toughest quality assumes a 
crystalline structure when subjected to long and continuous 
vibration ; that its cohesive powers are much deteriorated, 
and it becomes brittle and liable to break with a force con- 
siderably less than that to which it had been previously 
subjected.” A glance at the printed proceedings of our 
engineering institutions will show that very much has 
been argued for and against the supposed deterioration, 
through vibration, of axles and other torms of wrought iron. 
It is certain, however, that no instance can be adduced of 
any deterioration of wrought iron by strains of an amount 
within the limit of elasticity. Apart from this question, it 
has been generally noticed in England that the fractures of 
axles begin with a crack at the shoulder or other weak part, 
and do not take place all at once. Numerous observaticns, 
extending over a number of years, and made with much 
more precision, conducted in France by two Government 
engineers, have proved the same thing. ‘The axles were, 
indeed, deteriorated; not by an essential metamorphosis 
of their internal structure, but simply by a brittleness in- 
duced by repeated bending to and tro, just as a tough bit 
of wire can be thus deteriorated, and at last snapped in 
two. 

We may remind ourselves that the witnesses before the 
well-known commission appointed to inquire into the 
application of iron to railway structures did not consider 
that the vibration produced bya railway train would injure 
the joints of girders if well-proportioned. Mr. Grissell 
alluded to the advantage of mere weight, and that surplus 
strength was thus of use in protecting the joints from jar. 
Sir Charles Fox and Mr. W. H. Barlow both stated that 
they foundthat the employment of a soft cushion, such as 
wood, or even felt, below the rails, had a tendency to 
reduce the vibration. The late Mr. Robert Stephenson 
put no importance on vibration at all; and Mr. Barlow also 
thought that the irregularities in the road from uneven 
joints in the rails were more dangerous than any long- 
continued vibration. 

We must confess that we do not exactly see that these 
experiments have demonstrated much more than was 
known before. It is generally acknowledged that strains, 
within the limits of elasticity, do not injure structures ; and 
upon this supposition all the principal ones have been 
proportioned. They simply show that the recommenda- 
tions of the commissioners on the application of iron to 
railway structures are right, and that these reeommenda- 
tions rather err, if at all, on the safe side. They just 
corroborate the sentence in the report, in which they say : 
—‘'That, as it has been shown that to resist the effects of 
reiterated flexure, iron should scarcely be allowed to suffer 
a deflection equal to one-third of its ultimate deflection, 
and since the deflection produced by a given load is 
increased by the effects of percussion, it is advisable 
that the greatest load in railway bridges should in no 
case exceed one-sixth of the weight which would break 
the beam when laid on at rest in the centre.” The 
question with us appears not so much to determine 
the progressive effect of vibrations known to be in excess 
of the limit of elasticity, but rather the way and manner 
in which vibrations of a certain amount tend, more or less, 
to convert a static load into impulsive forces. It is known, 
and well manifest, that strains in excess of the limits of 
elasticity must at last cause destruction ; what seems to be 
wanted is more knowledge of the effect of vibration on 
dead weight. 

Mr. Fairbairn, although he appears, on the whole, to 
coincide with the Board of Trade requirement, “ that no 
wrought-iron bridge should, with the heaviest load, exceed 
a strain of five tous per square inch,” nevertheless brings 
several objections to it. It seems that the Lords Commis- 
sioners of Trade have—no doubt, with great prudence— 
refused to state on what principle this requirement was 
established, and if the reasons be asked for the official reply 
issimply that :—“ The Lords Commissioners of Trade require 
that uli future bridges for railway traffic shall not excced a 
strain of five tons per square inch.” Mr. Fairbairn’s objec- 
tions seem to be :—1, That this limit for both the top and the 
bottom members of a wrought iron girder does not take into 
account the different powers of resistance of wrought iron 
for compression or tension ; 2, that it, therefore, does not 
take the proportions of the girder into account; 3, that the 
five-ton per square inch limit says nothing either way 
about the weight of the structure itself, whether the break- 
ing weight should be, or be not, so many times the applied 
weight plus the multiple of the load. A requirement that 
could meet the first and second objections would necessarily 
be a very complicated one.’ On the other hand it would, 
no doubt, be easy to state whether or not the weight of the 
structure itself is to be taken in with the load. But then 
no requirement can take variations in quality of material 
and workmanship into account. ‘lhese deficiencies have to 
be met, at least to some extent, by the official testing of 
the structures. In the main, it is probable that the limited 
powers of interference of the Government inspectors pre- 
vent their being signposts, and allow them to be little more 
than scare-crows for very defective work. 

There is one action on wrought iron work which is 
undoubtedly accelerated by time, and this is the effect of 
corrosion. As long as we have not found out any means 
to stop the chemical action of moisture on wrought iron, 
spreading literally like a cancer, further and further, and 
eating deeper and deeper every year, it is certain that 
chemical, or rather galvanic, action, tends to make the 
endurance of our wrought iron bridges a mere matter of 
time. 


THE INCRUSTATION OF MARINE BOILERS, 


UNDER the most favourable conditions the best marine 
boilers seldom last more than seven years. Boilers less 
carefully constructed and worked are frequentlyworn out 
in less than half that time. Land boilers may be met with 
in our mining and manufacturing districts which are still 
sound and serviceable after thirty years’ duty. The con- 











trast is very remarkable, and it is not rendered less so 
when we remember that marine boilers are usually placed 
under the supervision of competent men, able and willing 
to resort to every expedient calculated to promote the per- 
manence of the machinery placed in their charge, while our 
land boilers receive a very moderate amount of attention 
from any one other than an ignorant stoker or water tenter, 
who is, asa rule, utterly unable to distinguish between that 
which is good and that which is bad for the apparatus 
placed under his control. The average duration of the 
boilers of a sea-going ship may be taken at four and a-half 
years. During this period they will require a good many 
repairs, and at its expiration it is possible that, by favour 
of a thorough overhaul, they may be rendered serviceable for 
yet another couple of years with judicious management and 
a slight reduction in the pressures carried. The discre- 
pancies existing between the results obtained from genera- 
tors working with salt, and those working with fresh water, 
were recognised at a very early period in the history of 
steami navigation, yet all the exertions alike of the chemist 
and the engineer have failed not only to arrest the opera- 
tions of the destroying agencies, but to ascertain their 
nature and their mode of action, Boilers were quite as 
durable thirty years ago as they are now. Not a single 
important step has been made. Our information may be 
more extended, but it is certainly not more precise than it 
was in the days when steamships first adventured to cross 
the Atlantic—and for all that can be seen to the contrary 
just now the rapid destruction of marine boilers by appa- 
rently occult causes, is likely to puzzle the next as effectually 
as it puzzles the present generation. 

In practice the destruction of the plates of a boiler is 
the result of the effects of heat or of moisture. In a per- 
fectly dry atmosphere iron, either cast or wrought, will 
remain intact for years. In the case of the marine boiler 
we find that corrosion may take place either on the inside 
or the outside of the plates. On the outside it is usually a 
consequence of the action of water leaking from the deck, 
washing up from the bilge, or thrown, according to a highly 
reprehensible practice, into the ash-pits by the stokers. 
For all these evils, however, simple remedies exist. By the 
use of sheet lead leakage from the deck may be prevented 
from gaining access to the plates of the steam chest. Pro- 
perly-constructed pumps will keep the bilge dry, and no 
necessity exists for throwing water into the ash-pits. It 
is, therefore, unnecessary to dwell on what we may properly 
term external sources of destruction. Internally, we find 
that corrosion takes place in the steam space to a fearful 
extent, from causes so mysterious that they have baffled 
every attempt to discover their nature. The plates may 
also be eaten into holes below the water line, but except in 
cases where very pure water from surface condensers is 
employed, this phenomenon is exceptional. The presence 
of a heavy coat of non-conducting deposit will permit the 
plates of the fire-box to become over-heated and burned out; 
and in practice this is found to be the most serious 
casualty to which the marine boiler is subject. It does 
not often happen, it is true, that the crown of a furnace 
becomes actually red-hot, but it is certain that a very 
moderate amount of deposit will so far prevent the trans- 
mission of caloric to the water, that the plates are habitually 
over-heated, and, as a consequence, warped and bulged 
between the stay bolts under even moderate pressures. As 
land boilers do not suffer to anything like the same extent, 
it follows that we must seek for the principal source of 
mischief in the use of sea water. And if the matter 
rested here, it is probable that a solution of every problem 
connected with the wear and tear of marine boilers might 
easily be discovered. The fact is, however, that unless 
certain conditions are present the action of hot sea water 
on iron plates is very moderately injurious. Thus we find 
that when evaporation takes place in open vessels—as in 
the manufacture of sea salt—corrosion does not take place 
to any remarkable extent, and the nature of the deposit is 
very different from that found within steam boilers, properly 
socalled. Unfortunately, however, steam cannot be raised 
in open vessels, nor employed in the production of motive 
power, except under the very conditions which are appa- 
rently, most favourable tothe opposition of the destroy ing 
agencies, whatever they may be. Thus we find that a 
very moderate amount of pressure suffices to throw down a 
deposit of sulphate of lime, which becomes as hard ag 
stone. Cotton waste left within a boiler under such 
conditions for some time, appears as though petrified when 
ultimately removed; and the most energetic use of the 
hammer and chisel is not sufficient to remove scale if it is 
once suffered to acquire any considerable thickness. With 
every attempt to employ higher pressures the evil in- 
creases in magnitude, and, as a consequence, it is generally 
believed that it is impossible to carry steam of greater tension 
than about 25 lb. per square inch in any boiler using sea- 
water, notwithstanding the most profuse blowing-off. Until 
a comparatively recent period the influence exerted by 
considerable pressures in causing a rapid precipitation of 
deposit was very imperfectly understood. It was perfectly 
well known that, as far as the salt alone was concerned, 
pressure exerted very little influence one way or the other. 
Sea-water contains about one thirty-third of its weight of 
salt—one-twelfth of the quantity requisite for complete 
saturation, and, therefore, until the weight contained ina 
given number of cubic feet of water equals }4 of the weight 
of the water, only a very trifling depositation of salt can 
take place. The pressure has nothing whatever to do with 
the amount of saturation, and salt will or will not be thrown 
down wholly independently of its influence. But the fact 
is, that the deposit to be dreaded is not salt, but sul- 
phate of lime, and the effect of pressure in producing, It, for 
years formed one of the mysteries of marine engineering. 
In 1854 M. Cousté published a paper in the Annales des 
Mines, in which he shows that sulphate of lime can be 
deposited by heat alone without any evaporation, and that 
at pressure of but two atmospheres, or 124 deg. cent., sea 
water is very nearly at the point of saturation. These 
conclusions are very accurately borne out in practice, as a 
pressure of 30 Ib. is certainly the maximum which can 
carried with safety to the boiler plates, in the absence of 
surface condensation. M. Cousté’s experiments clear up 
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many points very satisfactorily. The moment we realise 
the fact that ihe point of saturation in the case of sul- 
phate of lime, does not depend on the quantity of the 
water, but on its temperature, we are placed in a posi- 
tion to understand the true influence exerted by pressure, 
We see that pressure per se has nothing whatever to do 
with incrustation, but that the high temperatures which 
unavoidably co-exist with considerable pressures are 
the proximate causes from which deposit results. It is to 
be regretted that no data exists from which we can learn 
the time required to throw down all, or nearly all, the lime 
held originally in solution. Water heated to 140 deg. cent. 
is, according to M. Cousté, wholly incapable of holding the 
sulphate in solution. The salt is deposited in small crystals 
in the first instance, or in thin pellicles, and the water on 
cooling may, if time enough be allowed, re-dissolve these, 
but the re-solution proceeds as much more slowly as the 
temperature at which the salt is deposited is elevated. If 
the couverse of this, proposition holds good, we may 
reasonably believe that under a very considerable pressure 
the salt will be thrown down very rapidly, and it may 
therefore be yet found perfectly practicable to provide 
receivers within which the depositation of the sulphate may 


take place before the water is pumped into the boiler. We | 
are perfectly aware that the idea involved is very far from 


being new, and that many attempts have been made to carry 
it out in practice with very partial success. In nearly every 
instance, however, the separator, as we term it, was too 
small, and the pressure very much below that carried in the 
boilers. In many cases it was made to act the part of a re- 
frigerator, and the pressure, therefore, was only that due to 
the temperature of the water blown off at the moment it 
reached the ship’s side. In order that the separator may 
prove efficient in practice, it is very evident that the pres- 
sure, and consequently the temperature within it, shall be 
in excess of that in the boilers. It must also be of such 
dimensions that the water may remain within it for a period 
sufficiently long to admit of the greater proportion of the 
sulphate being thrown down. The principal mechanical diffi- 
culties lie in the weight of the apparatus and the provision of 
means by which it can be cleaned thoroughly. We cannot 
think that the first objection has much torce, when we 
consider the advantages to be gained. A very moderate 
saving in the quantity of coal burned should more than 
cover the weight of even a very ponderous separator; and 
the first cost would be repaid in a single voyage. It is 
possible that an arrangement of small cast iron spheres 
might get over the second difficulty. It is well 
known that deposit never forms solidly within small 
spheres, which can be cooled from time to time, the con- 
traetion of the metal breaking up the scale; and separators 
such as we speak of might, we think, be washed out 
effectually every twenty-four hours, if necessary, with cold 
water from the sea. 

The position assigned to the separator is evidently a 
matter of little importance, as the water contained within 
it is not to be evaporated, but simply raised to and main- 
tained, at a temperature above that in the boiler. It 
is obvious that even though it is necessary to provide 
a separate furnace, the consumption of fuel would 
be exceedingly small, and, mainly as a consequence, the 
dimensions of the apparatus could still be kept within 
strictly moderate limits. The water drawn directly from 
the sea must be pumped rapidly into the separator, pre- 
viously empty, and then raised to a temperature of at least 
240 deg. Kah. ‘This operation will, of course, absorb some 
time, but during the latter part of the process sulphate of lime 
will be thrownjdown with more or less rapidity. Very little 
steam space will be required within the apparatus, and a 
safety valve must of course be provided, opening into the 
boilers, and loaded with a weight equivalent to the differ- 
ence between the pressures. ‘The boilers must still be 
blown off, say every two hours, to get rid of the salt. And 
the volume of water expelled should equal about half the 
contents of the separator, from which they are to be filled 
up again immediately. Under this arrangement, the depo- 
sitation of the sulphate wili proceed during the time that 
the water within the main boilers is advancing towards | 
the point of saturation which it is not advisable to 
excecd ; and the dimensions of the separator, and the 
interval permitted to elapse between each blowing-off 
may be so adjusted, that the water introduced into the 
boiler as feed shall be practically free from sulphate of 
lime. ‘he action of the separator under this system would 
be very different from that of the receivers sometimes pro- | 
vided with a similar object. Unless time is allowed for 
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Grants of Provisional Protection for Six Months. 

2500. WiLttaM GiLBeRrT, Enfield, Middlesex, Epwin Coorsr, London, and 
GEoRGE RowWLanD WEBSTER, Sheffield, “ lmprovements in apparatus for 
indicating and giving alarm in case of accidental fire, ap; licable ta public 
buildings, ships, houses, and such like places.”— Petition recorded 11th 
October, 1°64. 

2527. MICHAEL Henry, Fleet-street, London, “ Improvements in steam 
machin ry tor rolling roads or ways, and in other e»gines, carriages, and 
a) paratus propelied by steam on common roads, ways, and surfaces.”—A 
communication from Socié'é E. Gelierat et Compagnie, Boulevart St. 
Martin, Paris.— Petition recorded 18th October, 18 4. 

2538. Ricuarp Wrieut, Barge-yard, Buck rsbury, London, “ Improve- 
ments iu preparing sacchariue matters.”—Petition recorded 14th October, 
1864, 

2586. AUGUSTE CLAVEL, Rue de Malte, Paris, “ An improvement in the 
means of holding or sup»orting gla-ses, shades, and reflectors used with 
lamps and burners.” Petition recorded 19th October, 1>64. 

2595. «MARLES BrotTugxs, Leamington, Warwick, ‘ Improvements in 
ex'inguishing fires.”"— Petition recorded 20th October, 1864. 

2607. ARTHUR REYNOLDS, Bagilt, Flintshire, * Improved mode of manu- 
facturing sulphuric acid.” 

2612. Grorck EpMuND DonistuorPs, Leeds, Yorkshire, ‘ Improvements in 
fixing or securing the rail or tramways used when getting coal and other 
minerals by machinery.” 

2614. GkorGk EpMUND DonisTuorPE, Leeds, Yorkshire, ‘‘ Improvements in 
obtaining grease from wash waters.”—Petitions recorded ,2ist October, 
1864. 

2642. George Epmuunp Donistuores, Leeds, Yorkshire, “ Improvements in 
machinery for combing wool and other fibres,” 

2644. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in rotary 
engines or apparatus, applicable also as a a blowing apparatus.” 
—A communication from Francis Bernard De Keravenan, Boulevart St. 
Martin, Paris.-—Petitions recorded 25th October, 1864. 

2648. JouaNN Ernst Frigprich LUDEKE, Stonefield-street, Islington, N., 
aud DanikL WiLcKENS, Union-square, Great Dover-street, Borough, ‘* Im- 
provements in motive power by capillary attraction.”— Petition recorded 
26th October, 1864. 

2663. WittiaM Coneatton, London, ‘* Improvements in fitting sails to 
ships and other vessels.” Petition recorded 27th October, 1864. 

2675. ALEXANDER ParkKEs, Birmingham, “ Improvements in manufacturing 
compounds of gun cotton, and other vegetable substances similarly pre- 
pared, also in the preparation of castor and cotton oils and gum ballata, 
to be used with or separate from such compounds.”—Petition recorded 28th 
October, 1864. 

2718. SamugL Davies, Upper Weilson, Eardisley, Hereford, “‘ Improvements 
in thrashing machines.” 

2720. Epwarp Tuomas Hueues, Chancery-lane, London, “ Improvements in 
the manufacture ot hats, caps, bonnets, or other coverings for the head,” 
—A communication from Emilien Kuister and Marie Margaron, Lyons, 
France. 

2722. Epwarp Grir¥itH Brewer, Chancery-lane, London, ‘‘ Improvements 
in inkstands.”— A communication from Albert Rittmeyer, St. Gall, 
Switzerland. 

2724. Josep GRINDLEY Rowk, Queen-square, Westminster,? ‘‘ Improved 
safety apparatus, applicable to railway trains.” 

2726. WILLIAM Bay.iss, Gracechurch-street, London, *‘ Certain improve- 
ments in machinery for punching, pressing, and shearing metals.” — 
Petitions recorded 3rd November, 1864. 

2728 Evi James Harrison, Birmingham, ‘‘ Improvements in attaching the 
inside handles of carriage doors to their spindles, which improvements 
may also be applied to the attaching of door and other knobs to their 
spindles.” 

2729. James Dover, Manchester, *‘ Certain improvements in the manufac- 
ture of metal ‘blanks’ which are to be subsequently employed in the 
manufacture of files, and in apparatus for the same.” 

2730. Henry Binneut Harris and Joun Puittir Tomson, Liverpool, 
“ Certain improvements in cigars.” 

2731. Francis STEPHEN GILBERT, Whitechapel, London, ‘* Improvements in 
tools for screw driving, boring and drilling.” 

2732. Feuix Lizvin BaUweEns, Walworth, Surrey, ‘‘ Improvements in cook- 
ing fo d.” 

O73" FREDERIC YATES, Birmingham, ‘‘ Improved apparatus for generating 
combustible gases.” 

2706. ALEXANDER JOHN FRASER, Water-lane, London, * Improvements in 
apparatus for stamping or marking vamps, toecaps, and other parts of 
boots and shoes, which apparatus is also applicable to stathping or 
marking other articl+s of leather.” 

2738. MATTHEW PigRs Watt BouLToN, Tew Park, Oxfordshire, “ Improve- 
ments in obtaining motive power from steam and aeriform fluids and 
liquids.” — Petitions recorded 4th November, 1864. 

2740. JouNn SuLLivAN, Chancery-lane, London, “ Improvements in the 
construction of oil lamps, and in glasses to be used in connection there- 
with.” 

2742. James Roger Crompton, Elton, Lancashire, “‘ Improvements in 
embossing or indenting tissue or other paper with a pattern in imitation 
of laid water marks or other designs.” 

2744. Maxtyn Joun Roberts, Pendarren, near Crickhoweil, Breckon, 
“Improvements in machiuery or apparatus for sprinkling liquids over 
wool, cloth, and other substances,”— Petitions recorded 5th November, 184. 

2747. JaMkS DENOON YouNG, Duke-street, Adelphi, Loudon, “ improve- 
ments in the construction of rolled iron railway bars or metals, girders, 
beams, joists, aud angle irons.” 

2750. Groraz Duncan, Liverpool, “ Improvements in printing machines.” 

2752. Davip CuLLEN, Bolton, Lancashire, “‘ Improvements in the manufac- 
ture of oakum, which are also applicable to ‘teasing’ wool, hair, or 
other similar fibrous materials.” 

2754. ALEXANDER STEVEN, Glasgow, Lanarkshire, N.B., “ Improvements 
relating to hydraulic presses,” 

2756. RICHARD ARCHIBALD BrRooMAN, Fleet-street, London, ‘‘ An improved 
packing for stuffiny-boxes.”—A communication from Alex Laconfourque 
and Grand Perrin, Paris, 

2758. JOUN MaAkTIN STANLEY and Janez Stan.ey, Midland Works, Sheffield, 
Yorkshire, “An improved method of blowing cupolas, blast furnaces, 








| refineries, smiths furnaces, refiners’, smiths’ fires, and other furnaces.” 


2761. CuaRLes THomMas BurGkss, Brentwood, Essex, ** Im, rovements in 
portable ce. trifugal pumps.” — Petitions recorded 7th November, 1864. 

2766. RicHakD RimMER, Crowe Hall, ipswicn, Suffolk, ** Improved appa- 
ratus fur drawing off liquids.” 

2768. Joun Hurt and HrNry Tones, Sowerby Bridge, near Halifax, 
Yorkshire, * Improvements in apparatus for grinding corn.” 

2771. WittiaM Kine Haut, Sheerness, Kent, ‘‘ An improved method of 
rai-ing screw propellers.” 

2774. Jamas Oxey, Stroud, Gloucestershire, “‘ Improvements in boots and 
shoes.” 

2776. ApoLPHe Moreau, Chancery-lane, London, “‘ Improvements in 


the precipitation of the deposits, no good results can be ex-| extracting silver from lead."—A communication from Don Francisco 


pected; and it is certain that so long as water is con-_ 


Marques Milan del Real, Rue Mautree, Bordeaux, France.—Petitions 
recorded 8th November, 1864. 


tinuously pumped into the receiver, and continuously | 2778. Joun Davies WELCH and ALFRED PuirreN Wetcn, Gutter-lane, 


withdrawn from it to supply the boiler, the time allowed | 


London, “ An improved mode of strengthening and giving a flexible 
finish to the brims of straw hats.” 


cannot suffice for anything like complete precipitation ; and | 9732, samven Cantwriont Rexp, Fieet-street, London, Improvements in 


the total or partial failure of every apparatus of the kind 
has, no doubt, mainly resulted from this cause. 





Sovtn Kensineton Museum.— During the week ending 26th 
November, 1564, the visitors have been as follow :—On Monday, 
Tuesday, aud Saturday, free days, open from 10 a.m. to 10 p.m, 
8,321; on Wednesday, Thursday, and Friday, students’ days (ad- 
mission to the public 6d.), open from 10 a.m. till 4 p.m,, 1,413; total 
9,734; from the opening of the museum, 4,963,039. 

Tue American 1,000-pounpeR Guy.—We learn from American 
advices that, on the 27:h October, the trial of the 1,000-ponnder gun 
was resumed. One charge was fired with 100 lb. powder and 
1,080-lb. shot, elevation 0 deg., recoil 6ft. 1Uin.; second, 125 1b. of 
powder and 1,080-ib. shot, elevation 0 deg., recoil 7ft. bin. ; both 
shot fell about 600 cr 800 yards distant; the first ricochetted eight 
times, the second only five, owing to the rougher surface of the 
water. But one difficulty appeared—this had been anticipated; the 
common friction primer was not sufficient to drive a flame through 
so lonz achannel of metal, the flame was chilled before it reached 
the powder. This caused a delay the first day, the vent having to 
be filled with fine powder to effect the discharge. This was 
obviated on the second day by a simple contrivance. The top of 
the vent was drilled out, and tapped to receive a plug, over which 
were fitted two semi-cylinders, which contained the friction primer, 
with a small magazine, filled with powder, attached to it; over all 
was slipped a metallic ring, to keep it together. This effected the 
desired result. This gun is not to be fired again until some pre- 
"epee are made to try the effect of the shot on a vessel which will 

anchored at point blank range. 


the construction of traps fur drains, sinks, gulleys, and other places 
where traps are applied.”— Petitions recorded 9th November, 1864. 

2787. Francis Lang, Wrotham Rectory, Seven-Oaks, Kent, ‘* Au improved 
cap or stopper for soda water and other bottles.” 

2795. Tuomas LATHAM Boork and Ricuarp Boorg, Burslem, Staffordshire, 
“ Improvements in the manufacture of pottery and such like wares.” 

2797. Henry Brockett, Sydent , Kent, * Impr in the permanent 
way of railways.”—Petitions recorded 10th November, 1864. 

2801. WittiaM LineuaM Legs, Aston, near Birmingham, “A new or 
improved composition or cement for uniting or joining substances 
together, and for other purposes.” 

2805. Joun Cocksuort, Preston, Lancashire, “‘ An improved machine or 
apparatus for cleaning forks and spoons.” 

2807. Joun Kinnisuren, Shotts Ironworks, Lanarkshire, N.B., “ Improve- 
ments in making moulds for casting, and in apparatus therefor.” 

2809. Francis Fearon, Great George-street, Westminster, “ Improved 
apparatus for softening and deadening sound.” 

2813 Epwarp Ricuarpson, Raventhorpe, Mirfield, Yorkshire, “ Improve- 
ments in means and apparatus for producing or effecting fog signals.” 
2815. James THORNE, Austin Friars, London, “ Improvements in washing 

machines. 

2817. Joun Keats and WiLiiaM Sreruens CLARK, Street, Somerset, 
‘* Improvements in sewing machines.”—Petitions recorded 11th November, 
1864 

2823. CHARLES SHIRLEY CapMAN, Burlington Arcade, London, “ An 
improvement applicable to whips, umbrellas, and parasols, and walking 
sticks and canes.” 

282). Henry Witu1aM Rip.ey, Bradford, Yorkshire, ‘‘ Improvements in 
preparing wool and hair for the manufacture of yarns and piece goods,” 
2827. CHARLES EspLiIn, Tyer-street, Lambeth, Surrey, ‘* Improvements in 

apparatus for regulating the supply of gas.” 

2829. PETER ARMAND LE COMTE DE FonTAINE Moreau, South-street, 
Finsbury, London, “ Certain improvements in looms for weaving.”— 
A communication from Monsieur Xavier Fluhr, Mulhouse, France.— 
Petitions recorded 12th November, 1864. 

j 2833. Groxce NEEDHAM, Old Change, London, “An improvement in 











2835. Joun Farrar and Josepn Farrar. Elland, Yorkshire, “ Improve- 
ments in card covermg for carding fibrous substances.” 

2837. JoHN Marruias Hart, Cheapside, London, and Rosert PurRkIs, 
Cheam, Surrey, “ Improvements in means or apparatus for lubricating 
railway carriage and other »xles and b: arings or rubbing -urfaces.” 

2839. Joun Fietn, Sheffield, Yorkshire, “ Impr in the facture 
of steel and iron.”— Petitions recorded 14th November, 1864. 

2845. Gworer Ropinson, Dial lronworks, Kingswiuford, Staffordshire, “ Im- 
provements in moulds for casting pipes, columns, and other articles,” 

2847. Gregory CULLING ATTRER, Wood-street, Cheapside, London, 
** Improved scarfs for the neck.” 

2849. Jos Nimmack Situ, Manchester, ‘‘ Improvements in crinoline 
skirts.” 

2851. CHARLES VERO, Atherstone, “ Improvements in the manufacture of 
hats.” 

2855. Taomas ResteLL, Laurels, Palace-square, Norwood, Surrey, ** Im- 
provements in breech-loading fire-arms. ’"—Petitions recorded 15th Novem- 
ber, 1864. 

2857. Ricaarp Howiway, Cobden street, Bromley, Middlesex, ‘* Improve- 
ments in the mode of locking or securing the levers used to work railway 
signals ard points.” 

2859. RicuarD ALLINSON, Smethwick, Staffordshire, and Henry Laa, Bir- 
minghum, “Improvements in machinery for grinding and stripping or 
polishing files and file blanks, which said improvements are also 

licable t inery for grinding, shaping, and polishing other 








articles.” 
2861. Freperick CARR PARKER, Dundee, Forfarshire, N.B., “ Certain 
improvements in the preparation of jute and other fibrous substances,” 
2865. Henry Grarton, Brompton-square, London, “‘ Improvements in roller 
and revolving shutters.”’ 
2867. Henky Grarron, Brompton-square, London, “ Improvements in 
machinery for cutting wood into mouldings, laths, and other forms,”— 
Petitions recorded 16th November, 1864. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2873. Grorer ToMLINSON BousrigLp, Loughborough Park, Brixton, Surrey, 
** Improvements in the manufacture of ornamental chains.”—A commu- 
nication from Lauriston Towne Providence, Rhode Island, U.S.—Deposited 
and recorded 18th November, 1864. 

2879. WILLIAM SNRLL, Ciement’s-inn, Strand, London, “ Certain improve- 
ments in brick and tile making machinery.”—A communication from 
Cyrus Chambers, jun., Philadelphia, Pennsylvania, U.S8.—Deposited and 
recorded 18th November, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 

2958. James WiLcox, Ludgate-hill, London.—A communication.—Dated 25th 
November, 1861. 

. GEorGE Borromusy, St. George’s-place, Leeds, Yorkshire.—Dated 
26th November, 1861. 

2975. WittiaM Fiatn and Roserr Ripuey, Leeds, Yorkshire,—Dated 26th 
November, 1861. 

2977. Georce EpMUND DonisTHoRPER, WILLIAM Firtu, end Rowert Riv.ey, 
Leeds, Yurkshire.—Dated 26th November, 1861. 

3001. SAMUEL ALFRED CARPENTER, Birmingham.—Dated 28th [November, 








1861. 

3005. JuLEs D’ApHEMAR DE LaBauMB, Dorset-terrace, Clapham-road, 
Surrey.—A communication.—Dated 28th November, 1861. 

3015, Epwarb Trex, Old Jewry-chambers, London. — Dated 28th November, 
1861. 

8096. Tuomas Hicetns, Bow, Middlesex.—Dated 10th December, 1861. 

2955. James Ronan, Liverpool,—Dated 25th November, 1861. 

2960. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.— Dated 25th November, 1861. 

2953. JouN Macintosn, North Bank, Regent’s Park, London.—Daved 25th 
November, 1861. 

2995 Wi.L1AM Rowan, Belfast, Antrim.—Dated 27th November, 1861. 

3009. Tuomas E..is, Swindon, Wilts.—Dated 29th November, 1861. 

2979. JOHN STANDFIRKLD, Stratford, Essex.—Dated 27th November, 1861. 

2980. Francis ALTON CALVERT, Manchester.—Dated 27th November, 1861. 

2081. Francois Faeprerick DuMARCHBY, Boulevart de Strasbourg, Paris.— 
Dated 27th November, 1861. 

2997. Henry WiLDE, Manchester.—Dated 28th November, 1851. 


Patents on which the Stamp Duty of £100 has been Paid. 

2930. WaLTeR McFaRLANE, Glasgow, Lanarkshire, N.B.-— Dated 23rd 
November, 1857. 

2978. James Howarp, Bedford.—Dated 30th November, 1857 

2929. SamueL Riuky, Victoria-terrace, Victoria-street, Manchester.—Dated 
23rd Nuvember, 1857. 

2958. SaMuKL BarLow Wrieut and Henry Tuomas Green, Rugby.— Dated 
27th November, 1857. 

2996. ALEXANDER Parkes and Henry Parkes, Birmingham.—Dated 2nd 
December, 1857. 

2045. ANTOINKE MARTIN and JEAN Martin, Trieste, Austria,—Dated 25th 
November, 1357. 

2976. DanreL KINNEAR CLARK, Adam-street, Adelphi, London.—Dated 30th 
November, 1857. 

2995. Josera Francis, Liverpool, and Carters Mansy, Great George- 
street, Westminster.—Dated 2nd December, 1857, 





Notices to Proceed. 

1782 THoMAs Jonnsox, Hadleigh, Suffolk, ‘ Imp ts in hinery 
for washing and cleansing bottles and jars or such like articles,”— Petition 
recorded 16th July, 1804 

1797. Peacy GRanAM BucuUANAN WesTMACoTT, Elswick, Newcastle-on-Tyne, 
“Improvements in machinery for dressing stone, and in cutting or 
driving galleries, tunnels, and other works in stone or mineral.” —Petition 
recorded 18th July, 1864. 

1799 Anrowne Esrinat and Etienne Savse, Marseilles, France, ‘‘ An im- 
proved fliter.” 

18v0. EpMunp Lk, Tipton, Staffordshire, “‘A new or improved combined 
pianoforte and harmonium,” 

1803. Joun Maynes, Manchester, “Certain improvements in looms for 
weaving.” — Petitions recorded 19th July, 1264. 

1808. CuagLes Wuirraker and James Cocker, Lower Moor Ironworks, 
Oidbam, Lancashi:e, *‘ Certain improvements in self-acting mules for 
spinning aud dou +ling.” 

18.9. Josep LAUBEREAU, Rue Gaillon, Paris, “ Improvements in producing 
motive power by the expansion and contraction of air, available also for 
elevating water aud other liquids.” 

1812. Joun Coton, Biackpool, Lancashire, ‘‘ Improvements in machinery 
for washing clothes, wool,and other fibres and fabrics.”— Petitions recorded 
20th July, 1864. 

1815. Epwarp Youne, Oughtibridge, near Sheffield, Yorkshire, “‘ Improve- 
ments i drying and calcining iron and other ores,” 

1817. Joun Haxt, Sunderland, Durham, “ Improvements in reefing fore 
and aft sails,” 

1819, Wituiam Epwarp Gepe#, Wellington-street, Strand, London, * Im- 
provemeuts in stirrups.” — A communication from Louis Guillaume 
Bartenbach, Faubourg St, Martin, Paris. 

1824, ALFRED Top and Joun Hout, Farnworth, L hire, ** Imp ment 
in machinery or apparatus for twisting and doubling cotton and other 
fibrous materials, applicable to the manufacture of driving bands and 
other purposes.” 

1825. James Hieatns, Salford, Lancashire, ‘‘ Improvements in machinery or 
apparatus for cleaning cotton from seeds.”—Petitions recorded 2lst July, 
1864 








1827. WittiaM Epwarp Gepor, Wellington-street, Strand, London, ** An 
improved process or means of decongelating oils."—A communication 
from Eugéne Bernard and Eugéne Perrin, Faubourg St. Martin, Paris. 

1829. Freperick Peskett, Sunderland, Durham, “‘ Improvements in rivet- 
making machines.”—etitions recorded 22nd July, 1864, 

1833. Dennis Hau, Winsford, Cheshire, and AUeust Lupwick Roossn, 
Manchester, “ its in the facture of salt.” 

1834. GranaM Stevenson, Airdrie, Lanarkshire, N.B., ‘* Improvements in 
valves for apparatus worked by steam or other fluid.” 

1840. Pautus Aimiivs Le Bovienes, Brussels, Belgium, “ An electro- 
balastic chronographe.” 

1841, Francis Greoory, Manchester, “Impr ts in y or 
apparatus employed in breweries and distilleries,” — Petitions recorded 
23rd July, 1864. 

1852. Epwakb Peyton, Birmingham, “‘ Improvements in the manufacture 
of cylinders or rollers of copper and copper alloy.”—Petition recorded 26th 
July, 1864. 

1857, Hunnt AprigN BonneviLLE, Porchester-terrace, Bayswater, London, 
‘Improvements in feed apparatus for steam and other boilers, which 
improvements are also applicable to raising and forcing liquids.”—A com- 
munication from Gilles Deprez, Seraing, Belgium, 

1849. Faeperick Lewis Lyng, South Lambeth, Surrey, ‘‘ An arrangement 
or appliance applicable to cups, glasses, spoons, and other drinking 
vessels or utensils, the same being specially applicable for the use of 

ns wearing moustaches.” 

lso6. MicnagL Scort, Parliament-street, Westminster, “‘ Improvements in 
constructing ships or vessels.”— Petitions recorded 26th July, 1864. 

1 94. Henry McEvoy, Hall-street Works, Birmingham, ‘* Improvements in 
the apparatus or articles used in the game of croquét.” 

1904. FREDERICK EpwAkD BLACKET Braumont, Dover, Kent,“ Improvemente 
in machinery for driving drifts or galleries through stone or rock.” —Peti- 
tions recorded 30th July, 1864. 

1906, EpmunD TatTeRsaLL, Grosvenor-place, London, “‘ Improvements in 
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effecting communications in railway trains between passengers and 
uard,”” 

1907. RICHARD ARCHIBALD BroomMaN, Fleet-street, London, “ Improvements 
in the mannfacture of artificia! fuel, and in the machinery for moulding 
or compressing the same and other plastic substances.”—A communi- 
cation from Frangois Celestin Armelin, Paris. — Petitions recorded 1st 
August, 1864. 

1920. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of glazes or enamels for pottery ware.”"—A communi- 
cation from Dominique Grosjean, Cosseneu, near La Motte-Beuvron, 
France. Petition recorded 2nd August, 1864. 

1937. BERNARD O'Connor, Manchester, “ An improved method of making 
non-inflammable piain and twiiled dyed cotton fabrics, called Jeannett’s 
Beetle-twills, rolled shirtings, fancy and striped and spotted shirtings, 
and other cotton goods, printed or otherwise, used for lining dresses and 
making crinolines.”— Petition recorded 4th August, 1864. 

1955. WitntaM RowLanpd TayLork, Oxford, ** Improvements in casks for 
wine, spirits, beer, and other liquids, and in implements to be used for 
inserting pegs in casks, or removing shives or bungs therefrom.”—Petition 
recorded 6th August, 1864. 

1982. WinuiAM CLARK, Chancery-lane, London, “t Improvements in the 
manufacture of india-rubber balls and other elastic recipients, and in the 
valves applied to the same.”"—A communication from Alexandre Marie 
Quinet and Achille Baudouin, Boulevart St. Martin, Paris. — Petition 
recorded 9th August, 1864. 

2010. Groner Davirs, Searle-street, Lincoln’s-inn-fields, London, ‘* Im- 
provements in sewing machines.””— A communication from Abraham 
Hart, Philadelphia, Pennsylvania, U.8S.—Petition recorded 12th August, 
1864. 

2040, ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in sewing machinery.”— A communication from Walter Bennett, New 
York, L — Petition recorded 16th August, 1864. 

2144. Exnesto Perino, Grange-terrace, Brompton, Middlesex, ‘‘ Improve- 
ments in breech-loading fire-arms,”—/etition recorded ist September, 1864. 

2167. Winuiam Lang@uam, Holborn, London, ** An improvement in con- 
structing vessels of war and fortifications.” — Petition recorded ith 
Seplember, 1864. 

2319. Joun Henny Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for the manufacture of cigars.”—A communi- 
cation from Albert Keiniger, Paris.— Petition recorded 21st September, 1864. 

2301, ALEXANDER CUTHELL, Lancashire, * Improvements in the construc- 
tion of slide and cut-off valves for steam engines.”— Petition recorded 
24th September, 1864 

2421. Henry Draucs, Oxfordshire, ‘Improvements in the construction of 
ladders.” —Petition recorded lst October, 1864. 

2477. Henry Kemp and Francis Joun Kemp, Holloway-road, London, 
“Improvements in the preparation and hardening of leather for boot 
and shoe soles, straps, and bands, and other purposes.”— Petition recorded 
7th October, 1864. 

2486 CuaAnLes Hastings Cotterre, Lincoln’s-inn-fields, London, ‘t Im- 
provements in magneto-electric machines.” — A communication from 
Theodore Faucheux, Avenue Trudaine, Paris.—/etition recorded 10th 
October, 184, 

2407. JouN Ives Vavaitan, Appleton-in-Widnes, Lancashire, ‘* Improve- 
ments in the manufacture of resins and resinous substances, and in the 
apparatus employed therein, parts of such improvements being also 
applicable to the refining of coal, petroleum, and bone oils, and also 
paraflin and analogous oils and hydrocarbons.” 

2510, FREDERICK WILKINS, Oxford-street and Regent-street, London, ** Im- 
provements in apparatus for the production of bydrocarbon vapour, and 
for the application of the same to illuminating or heating purposes,”— 
Petitions recorded 11th October, 1864, 

2534. ALEXANDER Hirrivs, Rus-sell-square, London, “ Improvements in the 
construction of stoves for heating purposes.”—Petilion recorded 14th 
October, 1864. 

2747. James Dexoon YounG, Duke-street, Adelpiii, London, “ Improve- 
ments in the construction of rolled iron railway bars or metals, girders, 
beams, joists, and angle irons.” 

2756, RICHARD ARCHIBALD LROOMAN, Fleet-street, London, ** An improved 
packing for stufling-boxes.”—A communication from Alix Leconfourque 
and Grand Perrin, Paris. 

2759. WILLIAM Epwarp Newton, Chancery-lane, and Fpwarp CLARENCE 
Sukrarp, Regent’s Park, London, “ Improvements in breech-loading 
fire-arms, and in the cartridges to be used therewith.”— Pe/ition recorded 
ith November, 1864, 

Geonek TOMLInsoN BousrikLp, Loughborough Park, Brixton, Surrey, 

mprovements in the manufacture of ornamental chains.”—A communi- 

cation from Lauriston Towne, Providence, Rhode Island, U.S.—Petition 

recorded 17th November, 1804. 























And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued, 


List of Specifications Published during the week ending 
26th November, 1864. 
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*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 6s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly Jor 
Tuk ENGINKER, at the office of her Majesty's Commissioners of Patents. 


CLAss 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Se. 
108). J. Wanvey, Pall Mall, London, “ Apparatus Jor obtaining aud apply- 
ing motive power.” — Dated 29th April, 1804. 

This apparatus consists of a cylinder of iron closed at top and bottom 
and of any suitable dimensions, according to the power required. The 
cylinder is divided midway by a fixed plate or dise held in position by 
means of angle iron and rivets or bolts. Above and below the disc, and 
midway between the covers of the cylinder and the fixed disc, is a movable 
plate, disc, or piston, the two being connected by a vertical piston rod 
passing through a stuffiug-box in the centre of the tix ddise. The cylinder 
is fixed or supported in a vessel by means of a suitable foundation and 
standards, to which it is bolted, and an air-tight valve is applied at each of 
the upper divisions of the cylinder formed by the fixed and movable dises 
and the top plate or cover. ‘The bottom of the cylinder receives two elbow 
pipes, the horizontal pis.ons being in opposite directions, the inlet or suction 
pipe being towards the bore of the vessel, and the face or exit pipe towards 
the stem, In cach upper chamber a mass of tow, cotton, or other fibrous 
or filamentous tuaterial is placed on the upper and lower side of the movable 
dises ; it is held there by a wire-work holder or netting ; or in lieu of a 
mass of material a sheet of thick fibrous absorbent material may be applied. 
The action of the apparatus is as follows:—From a suitable receptacle or 
reservoir asupply of petroleum, spirits of wine, oil, rectified spirits of wood, 
naphtha, turpentine, or other rapidly combustible hydro-carbon is conveyed 
by a pipe to the upper or lower chamber, according as the movable dise or 
piston 1s situated ; thus, if the piston be at its highest point, the hydro- 
carbon must be supplied to the under chamber. A small Jamp or jet of 
flame is affixed at the exterior of the cylinder communicating by a valve 
with the interior, and by this means the material saturated with hydro- 
carbon sa idenly bursts into flame, and consumes the air. Suitable eccentric 
or tappet gearing opens and closes the valves alternately, and the under 
one being closed and the upper one open, it will follow that the piston will 
descend to supply the vacuum created by the combustion, and the upper 
chamber will receive the external air from the open valve. When the 
piston has thus descended, the operation is reversed, the upper chamber is 
supplied with hydro-carbon and ignited ; the upper valve is closed, the lower 
one opened, and the piston rises. The lowermovable piston must, therefore,on 
rising, tend to create a vacuum in the lowermost portion of the cylinder, and 
the water, consequently, from the suction pipe will enter from an inlet clack, 
and will rise to about Szft. if required, according to the purpose for which 
the apparatus is constructed; but if for propelling vessels by hydraulic 
propulsion, a sufficient body of water is received by the lower chamber, 
and on the descent of the lower portion this water will be ejected through 
the exit valve and pipe out from the stem of the vessel. These alternate 
actions of suct.on from the front of the vessel, and of pressure at the stern. 
will both obviously cause the vessel to be propelled in a forward direction, 
Not proceeded with. 

1089. M. P. W. Bouton, Tew Park, Oxfordshire, “Steam and caloric 
engine.” ~ Dated 30th April, 1864. 
The object of this invention is to employ heat for the production of motive 











power more economically than is done in the steam engine as now con- | 
structed. It is well known that, according to the present construction of 
engines and furnaces, a considerable percentage of the heat generated by the 
combustion of the fuel is carried off by the gases discharged into the chimney. 
The object of the method now described is to save this heat and render it 
efficient in working the engine. The following is the method employed for 
this purpose :—When the engine is in motion, the inventor employs it to 
work a force pump, which forces the air into the chamber where combustion 
takes place, and onward into the water contained in the boiler. The heated 
gases after issuing into the water are made to pass through a number of 
small orifices, and so to rise in numerous currents through the water, com- 
muhicating heat to it in their passage, as the bubbles of steam do in an 
ordinary boiler. As the air is forced through the force pump at the ordinary 
temperature of the atmosphere, while, when it acts on the piston its tem- 
perature is much higher, there is gain of power in this part of the process. 
The engin in fact. a combination of the steam engine and the caloric 
engine.—Not proceeded with. 

1112. M. P. W. Bounton, Tew Park, Oxfordshire, *‘ Obtaining motive power 

by the combustion of fuel.”—Dated 3rd May, 1864. 

Tn the furnace or tire-box of an ordinary steam engine the air which 
enters the fire-box for the purpose of combustion, and the gases which may 
be generated from the fuel, are intensely heated, and thereby greatly 
expanded in volume. In undergoing this expansion they generate a large 
amount of power, of which, in the ordinary steam engine, no use is made. 
‘The object of this invention is to utilise this power. For this purpose the 
air and gases which pass through the chamber in which combustion takes 
place are made, First, to perform work in moving an engine, after which 
they issue into a flue, and communicate heat to water in the boiler of a 
steam engine. Such heat as may escape through the sides of the combus- 
tion chamber, or of the engine, and the adjoining passages, may al-o be 
used to impart heat to the boiler, and the water contained in it. Thus, all 
the power derived from the engine set in motion by the heated gases is 
gained entirely in addition to the power of the steam engine whose boiler is 
heated by them.—Not proceeded with. 

1123. W. McVitiE, Glasgow, *‘ Arrangements for inducing the circulation of 
a liquid for condensing or refrigerating.” —Dated 4th May, 1864. 

This invention is spplicable to surface condensers such as are used with 
steam engines, and is esp lly advantag in the case of marine engines, 
In carrying the invention into effect the usual passage is dispensed with, 
and the passages by which the cold liquid—such as sea water—is admitted 
into and discharged from the condenser, and the spaces in the condenser 
itself, are arranged in such a way that the liquid in those passages or spaces, 
and which becomes warmed in the process of condensation, and is thereby 
rendered artificially lighter, forms a column opposed to the external colder 
and heavier column. ‘Lhe result is that the internal column, as it hecomes 
warmed and lightened, is continually displaced by cold liquid from the out- 
side, a continuous current being thus produced.—WNot proceeded with. 


CLAss 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, dc. 

1074. T. CanpuKkes and J. G. M’GreE, Belfast, “ Inprovements applicable 
torailway wheels and axles."—A communication.—Dated 29th April, 
1s64. 

This invention consists in making the axle in two parts, fitting into each 
other, one of which is hollow and the other solid. Each wheel is fixed to 
one of these two parts, so that, in passing round a curve, each wheel can 
revolve independently of the other. The two parts of the axle are con- 
nected together by a nut fitting on the solid part taking into a screw on 
the hollow part of the axle, or in any other convenient manner. The 
bearings of the solid axle in the hollow axle are lubricated through oil 
holes in the hollow axle, or in any other convenient manner.—WNot proceeded 
with, 

1080. J. Lirtin, Adelphi-terrace, Loudoun, “* Improved pavement for streets, 
roads, thoroughfares, footpaths, passages, staiis, and other ways.” —Dated 
29th April, 1864. 

This invention cousists in the formation of gratings, ribs, cells, or meshes 
of steel, iron, or any other metal, with plain, rough, serrated ,or ornamental 
surfaces in duplicate and other frames, sectional parts, anu the like, and 
applying the same (the open frames and spaces being filled in, lined, 
covered, or finished as described) to open and covered public and private 
roads and footways, platforms and pavements, also for floors, roofs, ceilings, 
and other parts of buildings. 

1086. D. C. Davirs, Oswestry, Salop, *‘ Roof lamps for railway and other 
carriages.” —Dated 29th April, 1864. 

This roof lamp has externally the ordinary form. The inventor places 
the oil reservoir of the lamp on a level with, or nearly on a level with, the 
wick holder, instead of placing the said oil reservoir above or below the 
wick holder, as is usual. The said oil reservoir consists of an annular vessel 
situated horizontally and concentric with the wick holder. The holder 
from the reservoir is supplied to the wick holder by feeding tubes on either 
side, the said holder opening into the reservoir. The top of the reservoir 
is nearly, but not quite, on a level with the top of the wick holder, so that 
the oil from the reservoir cannot overflow the said wick holder. 
Oil is supplied to the reservoir by means of a screw feeder at the 
top of the reservoir. Springing from the top of the oil reservoir 
is a reflector of a dome shape, the summit of the dome-shaped 
reflector being open, The inner side of the oil reservoir has a con- 
vex figure, and is made into a reflecting surface. He plates or silvers 
the reservoir, feeding tubes, and wick holder so that the light of flame shall 
he reflected by the said reservoir, tubes, and wick holder in addition to the 
reflection by the dome-shaped reflector above the burner or wick holder. 
The glass vase forming the bottom of the lamp and the body of the lamp 
are of the ordinary construction, and a current of air is supplied to the 
interior of the lamp for combustion in the ordinary manner. The base of 
the dome reflector is perforated so as to admit a current of air along its 
inner surface, so as to prevent the said surface from being obscured by 
smoke from the flame.—No proceeded with. 

1103. W. T. Mracock, Liverpool, ‘* Construction of anchors."—A conmuni- 
cation. — Dated 80th Ap il, 1864. 

This invention relates to certain improvements in the construction of 
anchors whereby greater holding power is obtained than by the ordinary 
anchor in consequence of two flukes acting at once independently of each 
other. 

1120. J. McDowe.t, Liverpool, ‘ Improvements applicable to **drays” and 
other wheeled vehicles.” —Dated 4th May, 1-64. 

This invention is chiefly applicable to ‘*drays,” or other two wheeled 
passenger carriages, to prevent, or partially prevent, the jolting motion of the 
horse or other animal of draught attached thereto being imparted to the 
body of the vehicle, and consists in jointing the shafts a little in front of 
the rcar end to the body of the vehicle, or to a scrolled stay affixed to the 
body, and attaching to the rear end of each shaft a flat longitudinal spring, 
which may be linked to the body of the carriage, or to a C-spring attached 
to the stationary stay or to the body of the carriage. When these 
stationary scroll stays are used it is preferred to form the inner ends thereof 
with cup heads to receive the front ends of the side springs of the vehicle. 
In lieu of the longitudinal springs at the end of the shaft, the shaft itself 
may be sufficiently elongated to be immediately linked with the C spring, 
or to the body of the vehicle ; or it may be connected with the upper and 
lower portions of the vertical C spring by straps of india-rubber or helical 
springs. When india-rubber straps or helical springs are applied, they may 
be connected to the body of the vehicle, ii which case the C spring or 
stationary stay, or both, may be dispensed with by jointing the shafts to 
the fore part of the body of the carriage, and allowing the hindermost end 
of the shaft to extend sufficiently backwards to give the requisite play to 
the springs connected with the inner end thereof. The Second part of this 
invention consists in the construction of “ drags” or other open vehicles 
in which passengers sit back to back, with a body having a scroiled back 
resembling the front, and jointing the back foot board to the body of the 
carriage by a rule or table joint, so that the same may be turned up when 
not in use, and covering the underside of the joint with leather or other 
suitable material to hide the opening which would otherwise be visible 
when the hinder footboard is turned up. By the use of the rule or table 
joint the ordinary straps or chains used to support the footboards in such 
vehicles are dispensed with. The Third and last part of the invention 














1102. J. H. Jounson, Lincoln’s-inn-fields, London, ‘*' Looms for wea ving 
figured fabrics.”—A communication.—Dated 30th April, 1864. 

This invention relates to a peculiar construction and arrangement of 
apparatus to be applied to looms for weaving figured fabrics, as a substitu- 
tion for the ordinary Jacquard, whereby a greater number of healds may be 
employed in a smaller space, and various other advantages obtained.— 
Not proceeded with, 

1110. 8S. SHaw and H. Fisnwick, Manchester, “‘ Apparatus for stamping 
and embossing textile fabrics.”— Dated 3rd May, 1864. 

This apparatus is constructed as follows :—Firmly secured to one end of a 
sliding table holding the calico is a small inking roiler, similar to those used 
by letterpress printers; this roller, as the table is shot along, leaves a por- 
tion of ink upon a die or stamp placed in vertical slides, and attached to a 
lever, screw, or mechanical equivalent, so that, when having received a 
supply of ink from the before-mentioned roller, it is forced down upon the 
piece of calico submitted to its action, whereupon a perfect mark or pattern 
is transferred. The operation of stamping may be thus described :—The 
piece of goods, prior to receiving its impression or trade mark, is placed 
upon the sliding table, which is immediately pushed forward under the 
stamp, recedes, and the table is shot forward to deliver the piece, at which 
time, and during the table’s progress, the before-mentioned inking roller 
passes underneath the stamp, leaving sufficient ink upon its surface for the 
next impression ; the table is then returned to receive another piece, which 
undergoes the same operation, and so on continually, until the whole 
number of pieces to be stamped or embossed are complete. 

1115. D. NEvIN and W. Coppin, Londonderry, ‘‘ Machinery for clearing and 
separating the woody parts from the fibrous portions of flax, hemp, &c.” 
—Dated 3rd May, 1364. 

This invention is applicable to the machinery described in the specifica- 
tion of letters patent granted to the present patentee, dated the 5th 
January, 1863 (No. 39), wherein there are two rotating axes carrying 
beaters. The present invention consists, First, in gearing and driving the 
feed rollers in such a manner that the rollers may be caused either to 
revolve in such a direction as to feed the fibre forwards to be acted on by the 
beaters, or may, at the will of the workman, be caused to revolve in the 
opposite direction to move back the fibre ; and, when the rollers are revolv- 
ing in a direction to feed the fibres forward, the ro!lers are caused to revolve 
at a slower speed than when revolving in the opposite direction to move 
back the fibres. The invention also consists in covering one of the feed 
rollers with an elastic material, by which means the whole of the layer of 
= wili be held between the rollers, even though the layer be of uneven 
thickness, 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1104. G. Gru and W. Carverata, Newark-on-Trent, ‘Screens for clean- 
ing beans, wheat, d&e.”—Dated 30th April, 1863. 

The essential principle of the invention is based upon a method of con- 
structing screens in such manner that they may be put together or taken to 
pieces in a short time, and also that they may be made to vary in the sizes 
of their meshes according to the substances to be cleaned or sifted. 

1117. R. Garrett, jun., Sarmundham, “ Machinery applicable to steam 
cultivation.’’—Dated 3rd May, 1864. 

This invention relates to certain improvements on that class of double- 
action tilling implements in which the two sets of ploughs or other instru- 
ments are carried by independent frames or beams, and wherein the balance 
principle is dispensed with, in order that the set out of action may not 
interfere, as it is very likely to do, with the action of the other set, that is 
in the ground. The frames or beams carrying the ploughs or other tilling 
implements are jointed to pairs of connecting arms which are keyed 
respectively to one of two transverse rock shafts mounted in the plough 
or cultivator carriage. At about the centre of each rock shaft the inventor 
secures a cranked lever which projects upwards, and at about the middle of 
their length he connects these levers through a coupling rod with a bell 
crank lever having its fulcrum at that end of the carriage. The frames or 
beams are respectively jointed to these bell crank levers, and serve together 
with the connecting arms before-mentioned to raise and lower them as re- 
quired, On the rock shafts are mounted guide pulleys, and at the upper 
part of the carriage other guide pulleys to receive the ends of wire ropes or 
chains, by the tension of which motion is imparted to the implement in 
either direction. One rope leading from the engine or windlass is attached 
to the draught bar of one frame (say No. 1), and the other to the draught 
bar of the other frame, but coupled to each rope (near the end), in another 
piece of rope or chain, which is led around a lower pulley up to and over a 
pulley above, and coupled to the crank lever of No. 2 frame. By this 
arrangement, so soon as the direction of the draught is shifted, the tension 
put on the rope by the engine will tirst elevate the depressed frame with 
its implements clear of the ground, and then set the implement in action ; 
but to do this it will be requisite first to lower the other or suspended set 
of implements. The frames are held suspended by means of a click which 
takes into a ratchet wheel keyed to transverse shafts mounted on the 
carriage. On this shaft (a similar one being provided at each end of the 
carriage) is keyed a spur pinion, which takes into a rack jointed to the 
frame. As, therefore, the frame is raised by the pull of the rope, the ratchet 
will move round under the click, but when thus raised the click will retain 
it in the elevated position. In order, therefore, to lower the frame, it is 
only necessary to release the click. A hand wheel is provided on each 
trausverse ratchet shaft, not only to regulate the descent of the frame, but 
also to raise it independently of the traction rope.—Not proceeded with. 





Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, §c. 

1077. J. Davipson, Temple-street, Blackfriars, London, ** Manufacture of 
bricks, or blocks for use in the formation of arches from clay, artijicial 
stone, or other similar plastic materials,”"—Dated 29th April, 1864. 

This invention consists, First, in casting or moulding such bricks or 
blocks in moulds of a suitable form, whereby such bricks or blocks are at 
once made in the precise taper form required for the particular arch to be 
built, so that each brick or block acts as a keystone, and the arch is much 
more perfect in form and stronger in construction than arches built in the 
ordinary manner. The invention consists, Secondly, in moulding or casting 
such bricks or blocks by means of moulds, the top and bottom of which are 
mounted upon pivots or hinges, and furnished with a screw or screws, by 
means of which they can be set at any requisite angle to each other, so that 
bricks or blocks of any required degree of taper may be made in the same 
mould.—WNot proceeded with. 

1076. R. H. Smituerr, Inner Temple, and J. Davipson, Temple-street, 
Blackfriars, London, ** Treating clay, artificial stone, metal, or other 
plastic or malleable material, lo render it more suitable for constructive 
purposes.” — Dated 29th April, 1864. ; 

The patentee claims rolling, casting, moulding, or pressing such material 
or materials between or in such rollers, moulds, or dies, as will produce 
bricks, tiles, blocks, or plates, having on one side projections of a pyramidal, 
conical, hemispherical, octagonal, or other analogous form, and on the 
other side corresponding holes or depressions of a similar form ;_ the said 
projections and depressions being so arranged that they shall interlock 
when the bricks, tiles, blocks, or plates, are used for constructive purposes. 
1078. R. H. Smiruert, “ Fastening or connecting bricks together for building 

purposes.”"— Dated 29th April, 1864. 

This invention consists in fastening or connecting bricks together for 
building purposes by casting, moulding, or otherwise forming two holes in 
such bricks, and connecting the same by pegs or dowals, as described. 


| 1097. D. CLARKE, Birkenhead, ** Venetian blinds.” —Dated 30th April, 1864. 


The First object of this invention is to construct the laths and frame- 
work of Venetian blinds of iron or other metal, instead of wood, as 
heretofore. The patentee proposes that the laths shall be of corrugated 
iron. He purposes to give motion from the centre by fitting the frame 
with two or more uprights, upon which revolves a spindle (by preference 
tubular), and upon which spindle the laths are hung and are free to 
revolve in either direction as may be required. Upon those parts of the 
spindle upon which the cords or chaius of the laths are to work, he proposes 





consists in fitting the front and back seats and the back rests, which are on 
one frame, with spring lever catches, so that it can be readily moved back- 
wards or forwards a given distance. 
1129. A. V. Newton, Chancery lane, Loudon, ** Anchors."—A coiiiiunica- 
tion. —Dated 4th May, 1864 

The main objects of this invention are, First, to insure a quick bite of the 
anchor; and, Secondly, to obtain an anchor which will hold more in pro- 
portion to its weight than an anchor of ordinary coustruction. The 
improvements consist in certain devices which the inventor terms respec- 
tively the ** reverser,” the ‘‘elevator,” and the “ guard,” applied and 
operating in combination with the anchor. The invention cannot be 
described without reference to the drawings. 





to place vulcanised india-rubber sockets, so that the cords or chains may 
have a firmer hold or grip than they would otherwise have upon the metal 
or instead of the india-rubber sockets he prefers, in some cases, to employ 
milled brass pulleys in which the chains and cords are free to work. 


——_ 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, $c. 
| 1079. J. Corry, jun., Belfst, ‘Improvements applicable to projectiles to be 
discharged froin smooth-bored ordnance and small arms.”—Dated 29th 
April, 1864. panes 
This invention consists in rifling or grooving in a spiral direction elon- 





CLass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 


1090. J. K. CRawrorb, Glasgow, “ Producing ornamental fabrics.’—Dated | 


30th April, 1864. 


The patentee claims the e of producing ornamental fabrics wherein 


coloured devices, produced by printing the warps, are so modified by 
figuring with one or more coloured wefts as to impart an approximate 
appearance as though the whole design were produced by weaving. 


gated projectiles, and using smooth-bored ordnance or small arms, for pro- 
jecting the same.—Not proceeded with. 

| 1103. A. V. NewTox, Chancery-iane, London, “ Manufacture of projectiles.” 
| —A communication.—Dated Ind May, 1864. 

This invention relates to the manufacturing of projectiles, whether hollow 
or solid, of chilled cast iron. The metal which is, by preference, used is & 
| mixture of white and grey best charcoal iron. This mixture is cast in an 
| iron mould, consisting of one or more pieces, and having the exact form of 

the projectile. The surface of the projectile is thus chilled in the casting, 
' and a steel-like tenacity is thereby imparted to it, which greatly increases 
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the power of resistance of the projectile, and enables it the better to} pene- 
trate iron plating. 
1122. Y. Parrrey, Upper Belgrave-place, Pimlico, “‘ Machinery for filling, 
closing, and finishing cartridges.” —Dated 2nd May, 1864. 
This invention cannot be described without reference to the drawings. 





Cass 7.—FURNITURE AND CLOTHING.—None. 


Crass 8.—CHEMICAL. 
Including Special Chemical and Phar tical rations, Fuel, 





and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, ec. 

1021. J. E. Duycn, Stamford-street, Blackfriars, London, “ Treating petro 
leum und other hydro-carbon ous and fats or fatty bodies.” —Dated 22ad 
April, 1864, 

This invention consists in combining (by mixing or stirring together), in 
equal proportions, disinfected or purified petroleum and other hydro-carbon 
oils with acidified fats or fatty bodies, and in distilling the mixture in stills 
or apparatus applicable to the distillation of fats and fatty bodies, with or 
without the introduction of chlorine gas into the vapours arising in the 
distillation.—Not proceeded with. 

1031. B. F. BRUNEL, Brussels, ** Improvements in treating vegetable fibres, mm 
converting them into pulp, in bleaching the same, and in apparatus em- 
ployed therein.” —Dated 23rd April, 1864. 

This invention consists in first treating flax, jute, and other vegetable 
fibres to a solution of carbonate of soda, then to chlorine gas, afterwards to 
a caustic alkaline solution, then to a solution of hypochlorate of lime, and 
lastly to a solution of alkaline oxalate in specially constructed apparatus.— 
Not proceeded with. 

". BRUNEL, Brussels, “ Treating titanic iron sands."—Dated 27th 
April, 1864, 

The object of this invention is to reduce titanic iron sands, such as those 
found in Italy and at Taranaki, to powder fit for various commercial uses, 
and among others, first, to the manufacture of inoxidisable paint ; second, 
to all purposes for which emery is applicable; third, as the chief base in the 

position o tall used for luting the joints of metal pipes 

and other articles. The inventor first subjects the sands to the action of 
grinding mills, in which the grinding surfaces are composed of iron or steel, 
© reduce them to a fine powder, and he introduces during the reduction at 
stream of water and steam to heat the stuff to from about 140 deg. to 
175 deg. Fah, The powder is thrown out of the mill into a receiver. 
It is taken damp from the receiver and placed into retorts made of 
refractory earth, and is carried to a bright red heat and well stirred ; during 
the stirring he introduces, for about half an hour, more or less, a current 
of steaw. He then shuts off the steam, and introduces powdered charcoal, 
and agitates the mass for about a quarter of an hour, and then, by means 
of a fan or blower, passes over the mass for about half an hour a current 
of atmospheric air coming from the direction of the magnetic pole. After 
this the contents of the retorts are removed while still red hot, and are 
allowed to cool in the air, being well stirred. The powder is afterwards 
sifted and is ready for employment in substitution for emery, as the base of 
metallic cement, »nd as a paint for general use. For the manufacture of 
paints for paintisy iron and steel he introduces the powder, prepared as 
before described, into cylinders for che purpose of magnetising it. These 
cylinders are of iron wrapped on the outside with copper wire connected 
with a battery so as to constitute the cylinders electro-magnets. The 
powder is subjected to the electro-magnetic action for about five minutes, 
and becomes peiu:anently magnetised. It may then be mixed with oil or 
other vehicle for forming paint to be applied to iron and steel, which it 
protects from vx: . tion.— Not proceeded with, 

1072. T. G. Guistin, Hatton-garden, London, “ Treatment and application 
of seaweed.” — Dated 28th April, 1864. . 

The patentee claims combining seaweed with various gummy, resinous, 
bituminous, fatty, gelatinous, and earthy matters and fibrous substances, 
for the purposes described. 

1081. R. A. Brooman, Flet-street, London, “ Treating wood and other 
lignveous substances in order to produce alcohol, and to obtain the 
ccllular tissue or fibre from such substances, applicable to the manufacture 
of paper and other uses." —A communication.— Dated 29th April, 1861. 

This process differs from those already known for the transformation of 
the cellular tissue into glucose, by means of concentrated acids in a cold 
state. In this invention the gummy or incrusting matter, and not the 
cellular tissue, is transformed into glucose ; the cellular tissue is insulated, 
for the purpose of forming it into a textile product. The inventor prefers 
to use hydrochloric acid, diluted in the proportion of from five to twelve 
parts of acid of commerce to 100 parts of water, according to the nature of 
the ligneous substance under treatment. The ligneous substance should be 
entirely covered by the acid solution in some vessel, and out of contact 
with metal, and should be boiled from six to fifteen hours. 

1082. J. McCat, Houndsditch, and B. G. Storer, Walthamstow, Essex, 
“* Preparing and preserving food.”—Dated 29th April, 1864. 

These improvements consist in the preparation of solid concentrated food 
tablets, as hereafter described. The patentees take meat, poultry, or game, 
desiccate it, and rasp or otherwise break it down into small fibres. They 
also take solid concentrated essence of meat, and reduce it into smail 
particles. They mix one or more of these ingredients with dried powdered 
vegetables and condiments in any desired proportion, and subject them to 
strong pressure. After pressure, they cover the tablets or cakes with a 
gelatinous or other protecting coating, and when dry the food is ready 
for the maiket. 

1088. F. C. Hints, Deptford, “ Improvements in the purification of gas, and 
in obtaining a valuable product in the process, and jor the preparation 
of some of the materials to be used in the said purijsication.’’—Dated 2th 
April, 1864. 

The patentee claims, First, the use of persulphate of iron or proto- 
sulphate of iron, or a mixture of both of these salts, combined with pre- 
cipitated sulphate of lime or sulphate of magnesia, for the purpose of 
purifying gas, as described. Secondly, the manufacture of the said salts of 
iron from the spent oxide of iron that has been used to purify gas after the 
sulphur has been burnt off from the said oxide of iron, as described. 

1092. F. Leisz, New Corentry-street, Leicester-square, London, “* Manufacture 
of syrups.”—A communication.— Dated 30th April, 1864. 

The material that the inventor uses is potatoe flour diluted with water to 
make a paste ; this paste he decomposes by means of sulphuric acid, and 
then boils it, after which the acid is saturated with carbonate of lime, which 
absorbs the acid. The carbonate of lime in its contact with the acid pro- 
duces suiphate of lime, which settles on the bottom of the vessel in which 
the process is being carried on. He then pours off gently the syrup left on 
the surface, and places the syrup thus drawn off into a copper in which a 
vacuum has been produced by means of a pneumatic machine. The syrup 
having gone through this last process is fit for use.—Not proceeded with. 
1095, R. A. BROoMAN, Fleet-street, London, “* Tanning.” —A communication.— 

Dated 30th April, 1864. 

The patentee claims tanning hides and skins by the employment of 
essence of turpentine or of resin, mixed with vegetable or mineral tanning 
essence, combined with the movement of the hides or skins in a fulling 
tun, or under a fulling hammer or otherwise, substantially as described. 
1113. P. WarD, Bristol, “‘ Lubricating compounds.”—Dated 8rd May, 1864. 

In preparing a compound for the lubrication of steam engine cylinders, 
the patentee dissolves an earthy soap in petroleum oil, and afterwards adds 
tallow, fat, or lubricating oil ; or the earthy soap dissolved in petroleum oil 
may be used without this addition. 

1114. E. H. Newsy, Leicester, ‘ Manufacture of iron and steel.”—A commu- 
nication.— Dated 3rd May, 1864. 

This invention consists in the utilisation of waste cinder of puddling, re- 
heating, and steel furnaces, by introducing the same in a pulverised state 
into melted iron in blast, cupola, or puddling furnaces, by means of « blast, 
thereby reducing the said cinders into cast iron, steel, or wrought iron. 
The cinders can also be mixed with pulverised flux, such as lime, fluor, 
spar, baryta, or similar substances. The heat in the furnace is by 
these means materially increased, the melting or puddling process is 
accelerated, and at the same time, the furnaces are made to yield a larger 
quantity of metal. 

1118. W. Situ, Lower Baggot-street, Dublin, “‘ Manufacture of artisicial 
Juel.”—Dated 3rd May, 1864. j 

This invention consists in certain methods of mixing peat, charcoal, coal 
slack, culm, coke, or other combustible material, with peat either dry, in 
a state of minute division, or wet, and rendered plastic by pugging or other 
suitable means, and moulding the mixture into blocks of fuel.—Not pro- 
ceeded with. 

1119. E. BEANES, Argyll-street, London, ** Treating animal charcoal.”— Dated 
4th May, 1864. 

These improvements consist in treating animal charcoal, which has lost 
its decolourising and absorptive properties,withcertain chemical compounds 
which have the power of removing or rendering soluble the lime and other 
metallic, earthy, and alkaline substances with which it is contaminated. 
The inventor uses for this purpose chloride of ammonium, commonly called 
sal ammoniac, either in the liquid or solid state. He also uses nitrate of 
ammonia, nitrous acid, hyponitric acid, and carbonic acid. The effect 
of these substances is to render the lime and other earthy metallic and alka- 
line impurities soluble, and which are afterwards removed by washing.— 
Not proceeded wit. 

1125. T. H. Regs, Vennett-road, Hatcham, ** Blue colouring matters for wash- 
ing purposes.” —Dated 4th May, 1864. 

The patentee claims, First, the manufacture and employment of a com- 











und blue colouring matter for washing purposes, consisting of prussian 
lue (ferrocyanide of potassium), mixed with extract of lichens, whether 
such compound be employed alone or mixed with muriate of soda, sulphate 
of magnesia, or other suitable salts or substances, and whether contained 
in bags or not. Secondly, mixing the said compound, blue colouring 
matter, or any other blue colouring matter that is used for washing pur- 
poses, with powdered or granulated substances, such as magnesia, wood, or 
cork that are of a specifically light nature, and enclosing such mixture 
in bags of coburg, linsey, cashmere, alpaca, serge, flannel, or other suitable 
fabric ready for use. Thirdly, enclosing the said pound blue colouring 
matter, or any other blue colouring matter that is used for washing pur- 
poses, in bags of coburg, linsey, cashmere, alpaca, serge, flannel, or other 
suitable porous fabric, ready for use, which bags are provided with any 
description of handle of wood, cork, or other suitable material, substan- 
tially as and for the purposes set forth. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

1071. G. Scuaun, New Hanley-road West, Upper Holloway, “ Transmitting 
currents of electricity for telegraphic purposes.’—Dated 28th April, 
1364. 

This invention consists in producing new currents for the electric current 
by the use of the existing lines of insulated wire, the number of which new 
circuits will increase in ratio proportioned to the number of wires 
employed. Supposing three lines to be in use, and all these to run to 
earth as usual, then all currents passed through them will return by the 
earth ; but if lines 1 and 2 are coupled at each terminus with an addi- 
tional battery, and signalling instruments are placed in the circuit, then a 
circuit transmitted through line 1 will operate an additional instrument, 
and return by line 2 without interfering with the currents that may be 
passing through those wires and returning by the earth. In like manner, 
wire 2 may be coupled with wire 3, and a current sent through the wire 2 
by an additional battery will operate an additional instrument, and return 
through the wire 3 to that battery. 

1126. W. T. Henuey, St. John-street-road, London, “ Telegraph wires and 
cables.” —Dated 4th May, 1864. 

The patentee claims, First, forming the conducting wires, where they 
have to be covered with insulating material, of homogeneous metal, as 
described. Secondly, the insulating of the conducting wires with one or 
several coatings of compositions and fibrous materials at one and the same 
time. Thirdly, the welding or joining of steel or iron wires, in manner 
described. Fourthly, the employment of apparatus consisting of hollow 
tongs and grooved rollers, one roller being formed with deep sides to the 
groove, so as to embrace the other and form shears, to pare off superfluous 
material from the surface of cables, as well as to compress the covering, 
apd give it its proper shape, all as described. Fifthly, the construction of 
apparatus for gauging wire, as described. 











Crass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
$56. E. T. Huaues, Chancery-lane, London, “‘ Controlling apparatus Jor re- 
gistering the quantity and quality of alcohol obtained in distilleries.” — 
A communication.—Dated 6th April, 1364. 

This invention cannot be describea without reference to the drawings. 

865. J. F. Suarp, Aingston-upon-Hull, “ Trap for gulleys, sinks, and 
drains.” —Dated 7th April, 1564. 

This invention cannot be uescrived without reference to the crawings. 

867. F. WEINTRAND, Aldermanbury, ‘ Ornamenting steel and wrought iron.” 
—Dated Tih April, 1864. 

This invention consists in ornamenting, by drawing or otherwise marking 
on the surface, of steel or wrought iron, which must be first polished, of 
bright, or ‘* matted,” any desired spots, pattern, or devices with boracic acid. 
The metal is then fired, and, according to different temperatures, so will the 
effects differ. 
sus. C. J. L. Lerruer, Broad-strect-buildings, London, ** Grinding or pul- 

verising minerals.”’—Dated 7th April, 1364. 

This invention relates to improvements upon the apparatus, for which 
letters patent were granted to R. A. Brooman (No. 1774, 1863), for reducing 
friable substances to powder. This apparatus consists, essentially, of a hori- 
zontal cylinder or cylinders, in which metal or other balls are placed together 
with the material to be reduced to powder. The openings for admitting the 
material being closed by doors or stoppers, rotary motion is given to the 
apparatus, and the balls are thus set in action, and caused tocrush the friable 
material placed with them in the cylinders. Now the object of the present 
invention is to render the apparatus applicable not merely for reducing 
friable subst » as pig ts, to fine powder, but also for mixing pigmeuts 
so reduced, or while in the act of being reduced, with oil; also for mixing 
auriferous ore with mercury, to effect the amalgamation of the gold, and in 
general to effect the combination of li yuids with friable substances. To this 
end the inventor mounts the cylinder on a hollow axle, or on hollow trun- 
nions, with an elevated cistern or reservoir containing oil or water, as the 
case may be. If the hollow axle passes through the cylinder, he pierces it 
with holes, that it may distribute the liquid over the material contained in 
the cylinder, and he regulates the supply of liquid by means of suitable taps. 
To fit the apparatus for treating auriferous ores, he counects a pipe, leading 
from a mercury reservoir, with the stand pipe leading from the water 
cistern, and by that means runs the mercury into the cylinder with the 
water. If it should be thought desirable to heat the contents of the cylinder, 
he connects the stand pipe, or the opposite trunnion, or end of the hollow 
axle, with a steam pipe leacing from an adjacent boiler, and can thus, bya 
reguiating tap in the steam pipe, supply any required amount of steam to 
the cylinder. At the ends of the cylinder he provides taps for discharging 
the water and light floating particles from the cylinder prior to removing 
the mixed or amalgamated material.—Not proceeded with. 
$73. J. H. Jounson, Lincoln’s-inn-fields, London, “* Crinolines.” 

nication.—Dated 7th April, 1864. 

According to this invenuon, the s:eel bands or springs, in place of extend- 
ing entirely round the skirt, are made to extend round the back part only, 
and terminate in the line of the hips throughout the entire length of the 
skirt. The opposite ends of these hoops or bands are connected across the 
front of the skirt by a number of shorter lengths or blades of steel, or other 
suitable material, which are connected to each other by hinge joints, or by 
india-rubber strips, helical springs, or flat springs, which jatter are made 
much thinner than the lengths to be connected, the object being to secure a 
perfect flexibility or pliability in the front part of the skirt, independent of 
the back part, therevy preventing the awkward bulgiug or protrusion of 
that part. In order to insure a proper sit of the back part of the skirt, a 
curved spring is secured to the frout thereof at the waist-band, the two 
extremities of this spring being secured to the waist-band at or near the 
hips, by which means the skirt is held back, leaving the front comparatively 
flat.—Not proceeded with. 

877. J. Pickine, Spitaljlelds, London, “ Refrigerators."—Dated 8th April, 
1864. . 

The novel features of this invention are combining together a series of 
concentric rings upon a bottom common to the whole, and by preference 
coned upwards, the concentric rings or divisions of thin metal bein, each 
of the same depth, and in the case of having a coned bottum they would be 
coned to the centre, the smallest circular space forming the inlet or wort 
way, up which the hot wort or other fluid is caused to pass, being highest, 
the next ring orcircular division forming an annular space, within which the 
cold liquor or water employed for cooling is received and passed up and 
around, and made to circulate, this division in turn being surrounded by a 
still larger ring or circular division forming an annular space through which 
the wort from the central wort way or inlet is caused to flow, being passed 
down from the top by means of a tube, or shoot from the top of the first to 
the bottom of the third division, formed by the second annular space last 
described. In like manner the top of the first annular space, up which the 
cold liquor rises, is at its top connected by a pipe or shoot with the bottom 
of the the third annular space, surrounding the wort contained in the 
second annular space. In this way any number of annular spaces may be 
formed, the cooling wateror liquor being caused to circulate in the one, 
while in the next adjoining annular space the hot wort or other liquid to be 
cooled is contained, and is made to circulate, the wort going in one direction 
and the liquor or cooling Water going in the opposite direction, 

79. J. Lascenues, Slingsby, Yorkshire, *‘ Regulating the flow and surface 
level of water from rescrvours or other receptacles," —Dated 8th April, 
1864. 

This invention consists in employing in connection with reservoirs outer 
tanks or receptacles into which the water is cau-ed to flow through a 
medium of a syphon-shaped pipe or tube, passing over the embankment or 
side of the said reservoir, having one end thereof in the outer tank beneath 
tne surface of the said water, and the other in the reservoir in like manner, 
whereby an uniform constant flow or passage of the fluid through the same 
is maintained, free from dirt or otherwise, while the resistance offered w 
the embankment is greatiy lessened.—Not proceeded with, 

882. E. Pratt, Old Bond-strect, London, *‘ Construction of portmanteaus, 
boxes, or travelling cases.’—Dated bth April, 18.4. 

This invention cannot be described without reference to the drawings. 
884. J. B. Fenny, Worcester, ‘‘ Buckles.”—Dated 8th April, 1864. 

‘The frame of a buckle formed according to this invention is of a nearly 
rectangular figure, and has two cross-bars situated at or near its middle. 
One of these cross-bars is in the same plane as the frame, and the other is 
fixed underneath the former, the lower cross-bar being connected to the 
frame by brackets or side arms. The tongue of the buckle turns upon the 
lower cross-bar, and the point of the said tongue, when the buckle is in use, 
bears against the upper cross-bar. The buckle is also provided with a bar 





—A commu- 





or plate on a somewhat lower level than the lower cross-bar, to which bar 
or plate the fixed portion of the strap or band is connected. At the back 
of the eye of the tongue, or that part which surrounds the lower cross-bar, 
the inventor makes a projection, which, when the movable strap is dis- 
engaged from the tongue, is pressed upon by the said strap, and the tongue 
is thereby made to present its point upwards, so as to be ready to engage 
with the strap or band whenever one of the holes is brought over the 
point of the tongue. Ora spring may be fixed at the back of the eye of 
the tongue for the same purpose. Not proceeded with. 

888, T. S. MARTIN, Dublin, *‘ Machinery for cutting, shaping, and ornament- 
ing wood, wory, or other materials."—A communication.—Dated 8th 
April, 1864. 

In a machine constructed according to these improvements, a sectional 
guide or pattern is employed, and a roughing cutter and steadiers ; also 
triangular or otherwise formed shaping cutters, fixed to rising and falling 
holders fitted with adjustable holders; likewise finishing cutters, in one or 
more pieces, are empioyed, attached to an adjustable, oblique, or diagonal 
plate on a rising and falling frame. In the general framework are mounted 
a fixed head and a movable head, and a slide rest carrying roughing and 
shaping cutters, with their holders and steadiers. The roughing cutter 
and steadiers are moved to and fro by a right and left-handed screw. The 
Jeading screw is brought into gear with the slido rest by half nuts, worked 
by a weighted lever, retained in position by a catch on a disengaging lever, 
which is controlled by an adjustable stop, The leading screws may 
worked by a cone pulley, driven by a pulley on the spindle, Steel or other 
sliders move along the edge of a sectional guide, and raise and depress the 
cutter holders and cutters, thereby preparing a form for the finishing 
cutters —Not proceeded with, 
$92. J. Howeut, Cock-lane, London, *‘ Machinery for hammering and planish- 

ing metal plates.” —Dated 9th Apri, 1864. 

In performing this invention a foundation plate is provided, suitable 
provision being made thereon for the reception of a piece of metal termed 
the anvil block, upon the upper side of which is fixed the anvil, and upon 
the other end of the foundation plate is fixed a hollow column. <A piece of 
metal is made to fit the hollow in the column, so as to be movable at 
pleasure, and can be adjusted and made fast by means of set screws. The 
upper end has two bearings which carry a cross-head, from the centre of 
which, and forming part thereof, a tube is made poimting in the direction 
of the anvil. This tube is made to carry the hammer, the shaft of which 
passes into the tube, and is secured therein by set screws. Upon the 
opposite side of the cross-head is fixed an arm of metal, the end being 
provided with a slot or eye, through which a rod passes, and is firmly bolted 
to the foundation plate. The eye or slot is allowed to work freely up and 
down the rod. A small ring is made fast to the rod by a screw upon the 
under side of the eye or slot in the arm, which prevents the arm from 
falling too low, and, consequently, the hammer cannot rise higher than 
required. Upon the upper side of the eye or slot, and surrounding the rod, 
a serpentine spring is provided, the upper end taking a bearing against a 
projection on the top of the rod. The pressure of the spring upon the top 
of the eye or slot keeps the hammer at the required height from the anvil. 
The blows necessary to hammer or planish the plate are given by pressing 
the hammer down on the anvil, the spring being sufficient to raise it after 
each blow, 

893. J. H. Simpson, Kilmerna, near Westport, Ireland, ‘* Printing from 
type by electricity.”— Dated 9th April, 1364, 

This mvention has for its object and purport to effect the printing by 
typo-electric telegraphs, such for illustration merely, as Bonelli’s, with no 
more than three wires or points, which is the smallest number of wires 
hitherto adopted, so as to clearly develope the forms of the letters, 
characters, or figures, according to the typographic forms and arrangements 
hitherto adopted. The patentee places and arranges the printing types, 
under which term he includes types of all kinds, in a horizontal position, 
so that no more than three electric wires or points need of necessity be used 
to print with. Letters, type, or figures of the ordinary forms in relief or 
intaglio may be used, except in the case of letters or figures the perfect 
outlines of which cannot be obtained from the ordinary forms of type by 
the use of three wires or points only, in which case he uses types of modi- 
fied forms, or types representing conventional signs, 

8095. J. Nisser, Coatbridge, Lanarkshire, “* Getting or cutting minerals,"— 

Dated 9th April, Ls64. 

This invention cannot be described without reference to the drawings. 
896. J. Dopax, Manchester, “* Machinery or apparatus for rolling, shaping, 

and Jorging metals.”—Dated 9th April, 1804. 

This invention relates to certain improvements in the machinery or 
apparatus for rolling, shaping, and forging metals described in the specifi- 
cation of letters patent granted to the present patentee in October, 1863 
(No. 2506), whereby such machinery is rendered automatic or self-acting. 
According to this invention the patentee proposes to drive or actuate the 
cam or pattern surfaces by means of gearing to self-acting clutches, in 
lieu of by friction worked either from the axis of one of the rollers of the 
machine, or from any other convenient part of the apparatus, The clutches 
are thrown out of gear by the action of the machine itself, and are thrown 
into gear by the act of introducing between the rolls the article to be rolled, 
an adjustable stop or gaugr »eing used for that purpose, 

897. A. B. Brown, Cannoi-sireet, “ Machinery for raising weights.” — Dated 
9h April, 1864. 

For the purposes of this invention the patentee employs a carriage 
mounted on wheels, so that it may be moved readily from place to place, 
Un this carriage a steam boiler is fixed, together with a cylinder furnished 
with a piston and piston rod, At the outer end of the piston rod, and a 
at the end of the cylinder opposite thereto, three or other convenient 
number of pulleys or sheaves are carried. A rope or chain made fast at one 
end is passed over these two sets of pulleys to and from end to end of the 
cylinder ; the other end of the rope or chain then passes up over a pulley on 
the scaffolding or other place to which it is desired to raise the weight, and 
it then descends from this pulley, and is made fast to the load to be raised. 
When steam is admitted from the boiler to the cylinder, the piston is forced 
outwards, and the distance between the two sets of pulleys increased ; thus 
the weight is raised a distance several times greater than the stroke of the 
piston. By self-acting apparatus the steam can be shut off when the 
weight is raised high enough, otherwise, damage might arise from the in- 
attention of the workman, 

898. B. X. Ricuarp and R. Rapisson, Lyons, ** Manufacture of gold and 
silver wire.” —Dated 9th April, 1864. ° 

For the purposes of this invention the patentees cast silver or gold into 
an ingot, which they pierce through the centre of its length with a hole, 
into which they ran rose or refined copper or other suitable metal, After- 
wards, when the solidification is complete, this compound ingot is rolled or 
drawn down until it is reduced to the dimensions required for the wire to 
be produced, the wire being subjected to the annealing and other operations 
of wire drawing. The copper in the interior of the ingot is drawn down 
together with the exterior metal, the two metals forming but one and the 
same body. 

909. M. A. F. MENNoNs, Abingdon Chambers, Westminster, ‘* Machinery for 
applying pressure to the rolling and drawing of metals.” —A communica- 
tion. —Dated 12th April, 1864. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON,AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

On ’CHANGE IN Brewrncnam anp We tvernampron: Anticipated Im- 
provement; Present Dulness ; Over Production—An \non Letter: 
The Thinnest Iron ever Rolled: An American Contribution—Coau: 
Excessive Supply: The Strike altogether at an End—Hanoware 
raves: Continued Activity: Localities Specified—Boanp ov Trave 
Returns: Metals and Metal Wares—Locau Notes: Birmingham 
Cattle and Implement Show: British Associaton: Verdict of Man- 
slaughter against an Engincer and a Pit Manager : Shocking Death 
of an Engineer. 

On ‘Change in Birmingham yesterday (Thursday) there was a 

confident expression of opinion that the iron trade will soon 

experience the benefit of the improved condition of the money 
market. Meanwhile, only few new specifications are coming to 
hand, and the additional mills which were laid down at about the 
time of the Leeds’ strike are standing for wantof orders. The trade 
in plates and guide iron has been overdone. Quite 25 per cent. less 
iron is being made here now than was being rolled twelve months 
ago. From the East and the Antipodes good orders have just 
arrived; and the mills in which nail rods and small rounds for 

China are being made are busy. For Australia and New Zealand 

sheets are chiefly required avd in good request. Ip pigs second- 

hand lots are passing on terms in favour of consumers; and 

Darlington and Stockton may now behad here,'delivered atthe nearest 

basins, at from 52s. to 54s. Best hematites are not so easy. The 

South Wales houses that occupy the first position are full of orders 

for finished iron, and are firm at their quotations ; but there is a 

little ease in second-class brands. In Wolverhampton on the pre- 

vious day there was a dull market. Very little business was done 
either in finished or pig iron, and the inquiries were few. In the 
negociations lower prices were offered; but makers of finished iron 
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were indisposed to give way. Sheets were in most demand. 

Native pigs were tolerably firm; but foreign were easy. 

An original specimen of iroa-rolling was placed, on Tuesday, in 
the Museum of the Midland Institute, in Birmingham, by the pro- 

ietors of the Birmingham Journal and Post. It is no other than a 
etter written upon iron, rolled so thin that the sheet is ouly twice 
the weight of a sheet of ordinary-sized note paper of the same sur- 
face dimensions. It weighs two pennyweigits and twenty-one 
grains. Tested by one of Holtzappfel’s gauges, the thickness of the 
sheet is found to be one thousandth part of an inch. A sheet of 
Belgian iron, supposed, hitherto, to be the thinnest previouely rolled, 
is the six hundred and sixty-sixth part of an inch thick; and the 
the thickness of an ordinary sheet of note paper is about the four 
hundredth part of an inch. The letter, which is dated, “South 
Pittsburgh (Pennsylvania), November 6, 1864,” explains the object 
of the manufacturer. It runs:— Zo the Editor of the Birmingham 
Journal. — Sir,—In the number of your paper dated Octo- 
ber 1, 1864, is an article setting forth that John Brown 
and Co., of the Atlas Works (Sheffield), has succeeded in 
rolling a plate of iron 7ft. long, 6ft. wide, and 13}in. 
thick. I believe that to be the thickest plate ever rolled. I send 
ou this specimen of iron made at the Sligo Ironworks, Pittsburgh, 
ennsylvania, as the thinnest iron ever rolled in the world up to 
this time, which iron I challenge all England to surpass for strength 
and tenacity. This, I believe, will be the first iron letter that ever 
crossed the Atlantic ocean; and if you should think it worthy of 
notice in your widely-circulated paper, please send me a copy of 
the same.— Yours, &c., Joun C. Evans.” Jourteen years ago some 
iron was rolled very thin at the Bankfield Ironworks, Bilston, and 
afterwards bound up as a book ; and previously to the rolling of the 
Belgian iron referred to, above, and sbown at the Exhibition in 
1852, it was the thinnest iron which up to that time was supposed 
to have been rolled, for it was only a little thicker than ordinary 
note paper, but it could not compare with the specimen which our 
American friends have turned out. 

Coal is in superabundant supply, and prices are in buyers’ favour. 
The competition of other districts is complained of greatly by 
colliery proprietors. Derbyshire and Lancashire coal bave secured 
markets here, which, until very recently, were supplied almost 
exclusively from South Staffordshire; and our colliers are working 
- four days a week. 

he colliers’ strike is now altogether at anend. The committee 
of the Westbromwich and Oldbury district of the Miners’ Union, 
met on yesterday (Thursday) week, at Westbromwich, to discuss the 
present position of affairs relative to the strike. The committee were 
of opinion that to prolong the conflict at this juncture, would be 
advantageous neither to themselves nor to the nation. While, 
therefore, declaring that they were not forced to yield the position 
which, ever since the commencement of the strike, the operative 
miners had taken up, they, nevertheless, resolved that the strike 
should at once altogether cease. In coming to this conclusion they 
expressed a hope that the general public, and the other consumers 
of the coal, might experience the full benefit of the reduction in 
colliers’ wages. Thus has terminated a labour struggle, which, for 
the large number of operatives by whom it has been maintained, 
and the period of time over which it has been extended, has very 
few parallels, 

The general hardware trades of this district still remain in an 
active condition. In Birmingham the edge-tool makers are busy, 
and the metal rollers are working full time. The electro- platers are 
experiencing a good inquiry ; but the gunmakers are suffering 
from a depressed demand. The fancy trades have somewhat 
revived from the low condition mentioned a fortnight ago, and they 
now anticipate a continuance of the improvement. in other 
branches trade is generally healthy in Birmingham. In Wolver- 
hampton the tinplate workers are actively engaged, principally on 
account of the home market. The japanners report business 
favourable, and the ironfounders are fully employed. The best 
lockmakers and the safe manufacturers are doing a good trade, 
and the makers of screws, rivets, hinges, and the like, are full 
of orders. At Willenhall the lock trade continues healthy, and the 
currycomb makers are experiencing au improved demand. ‘There 
is a steady demand at Wednesbury for railway fittings and general 
rolling stock, and at Darlaston the coach spring makers are well off 
for orders. At Westbromwich the works are in full operation, and 
there and at Stourbridge the chain, cable, and anchor makers are 
fully employed. From other parts of the district the reports we 
receive tend to show that trade generally is in a prosperous state. 

_ The Board of Trade returns for the montk of October show a con- 
siderab!e falling off in the declared value of the exports of British 
manufactures and produce, both as compared with the corresponding 
month of last year and with the preceding months of the present 

ear since February. With the exception of a slight decrease in 

une, as compared with May, there was a progressive increase in 
the value of these exports during the present year from a little less 
than ten millions and a half in January, to over sixteen millions 
and a quarter in August. In October, the total declared value was 
£12,871,491. Fire-arms show a decrease from £54,290 to £45,359, 
but in respect of numbers there was an increase from £32,728 to 
£41,370. Cutlery rose from £32,281 to £34,908, the increase 
extending to all countries except the Hanse ‘l'owns, Russia, 
India, Australia, Canada, and the United States. The exports of 
heavy hardwares increased in value from £49,184 to £53,445, though 
the increase did not extend to the trade with Holland, the Hanse 
Towns, Russia, Spain, Brazil, or the United States. The lighter 
and more valuable description of hardwares show, however, a 
decrease from £319,057 to £283,178, though there was an increased 
exportation of such goods to most countries, the exceptions being 
France, Holland, India, Australia, Canada, the United States, and 
the Argentine Confederation, Machinery shows a considerable 
falling off—steam engines from £180,090 to £135,453—the exports 
to Spain alone showing an increase; and other descriptions from 
£400,102 to £366,447, extending to every country except France, 
Spain, Belgium, and Russia. The metals stand as follows in the 
account :— 
Month of October. 





1862, 
Pig and puddlediron.. .. .. £90,145 e 
Bar, angle, bolt, and rod iron .. 1sz, 769 ee 
Railway iron... .. .. .. «2  246,U35 . 
di ee a oe 26,880 . 7,879 
Iron castings.. 36,109 pa 50,474 





Teena Sets, and baller} ass .. 120.237 .. 158,083 
eee 
Old iron .. 


246,320 .. 171,136 
o. 8 «6 s6. os 4,335 515 
Steel, unwrought.. .. .. .. 
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Total se se £996,608  —£1,293,171 £975,513 

Copper, unwrought we oe E8973 .. 100,835 .. 57,473 
me eT St yellow) to4.ene .. 265,911 .. 206,89 
WA as ss we ve ce SE 








Total ee ec £237,865 £393,501 £381,190 
‘ he ae ae 78,614 .. 44,699 .. 53,969 
Tin, unwrought .. 0. cc o- 33,569 68,5382 .. 43,188 
Tin plates 4. 1s ee oe oe 80,491 120,374 .. 78,084 
eles <9 we 60 © se <0 8,234 .. 10,888 .. 9,508 
The decrease in pig and puddled iron extended to every country 
except Holland ; that in bars, &c., to every country except Turkey; 
in railway iron to all save France, Sweden, Canada, and Brazil ; in 
castings to all save France and Russia; and in steel to all except 
France. The falling-off in hoops, &c., took place in the exports to 
France, Holland, Prussia, Russia, Australia, Canada, and the United 
States; while that in wrought iron extended to the exports to 
France, Spain, Holland, Prussia, Russia, India, Australia, South 
Africa, Cavada, and the United States. The ten months’ account 
shows, however, an increase of nearly half a million on the value of 
the iron and steel exported, with a corresponding decrease in the 
exports of copper and brass. The great diminutions in the exports 
of unwrought copper took place in the trade with France, Belgium, 





and Holland. The iucrease in lead extended to every country 
except Indi:, Cnina, and Australia, China was formerly the 
principal market for this metal; but since the grest demand 
created by the American war, that place has becn held by the 
United Stares. The decrease in unwrought tin extended to every 
country except France, but that, in tin plates, was limited to the ex- 
rts to Australia, Canada, and the United States. The imports 
of metals comprised 5,751 tons of bar iron, §24 tons of steel, 3,716 
tons of copper, 2903 tons of tin, 1.342 tons of lead, and 2,151 tons of 
zine: total 14,074 tons, against a total of 18,113 tons in October last 
year. 
” The annual cattle show has taken place in Birmingham during 
the week, and the attendance has been more than ever numerous, 
many of the leading makers of agricultural implements being well 
represented. 

The local fund for the entertainment of the British Association 
in Birmingham, next year, has already reached the very handsome 
total of £2,845, and this without any pub'ic appeal. 

The inquest on the bodies of the eight men who were killed by 
the snapping of the draw chain at the colliery of Messrs. Nock, near 
Dudley, as described,in Tue Encryeer of last week, has terminated in 
a verdict of manslaughter against Zechariah Mason, the manager of 
the pit, and James Leedham, the head engineer, whose duty it was 
to have seen that the winding apparatus was in a proper working 
condition. 

An engineer iu the employ of Messrs. Roberts and Yardley, of 
the Old Bank ‘Colliery, ‘Darlaston, met his death from a frightful 
accident last week. He was engaged in driving a spike into the 
wall above his engine, when, from some cause that cannot be ascer- 
tained, he fell, and the crank catching him, he was carried amongst 
the machinery and frightfully crushed. The accident was not dis- 
covered until the engine stopped. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board: Birkenhead Dock 
Company: Mr. Childers, M.P., at Liverpool—Tur Late SHEFFIELD 
Warerworks Disaster: The Compensation Question—State or 
LancasHireE—StaTe OF Trape AT SHEFFIELD—ANOTHER Limrrep 
Company : Messrs Picksley, Sims, and Co.—Nortu-Eastern Dis- 
trict: The Coal Trade: An Enormous Repe; The Tyne: The 
Cleveland Iron Trade : Parkside Mining Company —State or Trape 
IN Dersysuire AND South YorksHine—Scoriand: Railway Pro- 
gress: Kirkcaldy Water Supply. 

Tue proceedings at the last meeting of the Mersey Docks and 

Harbour Buard presented no features of special interest. The board 

seems, however, to be very hardly pressed for money; it is now 

advertising for loans at 5 per cent. We fear the pressure of the new 
works, coupled with the dearness of money, is telling severely upon 
the financial portion of the trust. The Birkenhead Lock Company, 
which was inaugurated in 1842, held its last meeting yesterday week. 

Mr. A. Lace having been called upon to preside, mentioned that he 

held proxies representing £300,000 of capital. He read the report 

submitted by the directors, which stated that the shareholders had 
not met since the 28th February, 1856, when the directors submitted 

a statement of the application of the 4 per cent. bonds of the Corpora- 

tion of Liverpool, towards the discharging the liabilities of the 

company. At that period a distribution of 10s. in the pound on the 
capital of the company had been made to the shareholders on the ten 
years’ bonds of the corporation, and in the years 1856-7 a further 
distribution of like bonds to the extent of 1s. 6d. in the pound on 
the share capital was again made. Since that time the directors 
have been engaged settling the outstanding liabilities of the com- 
pany, which was now completed. The cash account appended to the 
report showed that there was now a sum of about £17,(37 available 
for final distribution, which would yield rather more than 4d. in the 
pound on the capital; but there were still one or two sums which 
would have to be paid out of that balance. After sume discussion 
the report was adopted, and upon the motion of Mr. Laird, seconded 
by Mr. Harold Littledale, it was agreed that a final dividend of 

4,\,d. in the pound be declared payable, absorbing about £15,700, 

and leaving a sum of about £150 to be disposed of by the directors as 

thought fit, the meeting expressing a wish that they should receive 
it as remuneration for their services. 

In connection with the Sheffield waterworks compensation 
committee, we may state that, while the company’s witnesses in 
Parliament estimated the total damage by the dreadful flood of 
March at about £350,000, the claims sent in amount to £455,000, 
The claims for property amount to £387,166; for loss of life, 
£46,221 (238 persons were drowned) ; and for bodily injury £21,776. 

A gleam of hope appears on the Lancashire horizon. Mr. Com- 
missioner Farnall’s statement, read before the central executive 
committee of the relief fund on Monday, showed a net decrease of 
1,048 in the number parochially relieved on the 19th ult. as compared 
with the previous week. This is the first time for many weeks that 
an aggregate decrease has been seen in the returns, and it is all the 
more gratifying that the number is very considerable, The total 
number relieved on the 19th ult. by the parishes was 108,261, or 
21,182 fewer than in the corresponding week of last year. The 
number of able-bodied men receiving out-door relief on the 19th 
had also sensibly decreased, as compared with the previous week. 

It is understood that some of the principal Sheffield houses have 
received better orders of late from America for sheet and bar steel, 
but there is no revival of the demand for edge tools and cutlery, and 
the orders from the Continent for steel and manufactured goods are 
likely to remain slack until the new year. The best houses in the 
home trade continue to receive good orders for cutlery and plated 
goods, and general hardware. The steel trade does not show much 
animation, though the orders are still large for sheets, bolts, and 
tools for the shipbuilders and for railway stock. Notwithstanding 
the activity in some branches of the cutlery trade, there are a con- 
siderable number of workmen who are only partially employed. 
The tool makers, and the general heavy edge tool trade, are fairly 
active for the season, the sheep shear and general shear makers being 
very well employed. There is no change for the better in the 
armour-plate houses, and it is reported that there is a singular dearth 
of orders both from our own and foreign governments. 

It appears that a limited liability undertaking, entitledj* Picksley, 
Sims, and Co.,” is being formed to purchase trom the well-known 
firm of that name their agricultural, engineering, and implement 
works, &c., at Bediord Leigh, near Manchester. The capital 
required is £200,000, in 10,000 shares of £20. The retirement of 
one of the partners is said to have suggested the promotion of the 
company; and Mr. Sims, the managing partner of the late tirm, 
will invest the whole of his present capital in shares in the new 
concern, and join the board as managing director. It is said that 
Messrs. Picksley and Sims began business in 1847 with a capital of 
£130. 

From the north-eastern district we learn that the coal trade con- 
tinues very brisk, while the iron trade remains without alteration. 
Messrs. T. and J. Crawhall, of St. Ann’s ropery, Newcastle, have just 
finished a hempen rope of gigantic proportions. The rope is con- 
structed for a Liverpool railway incline, measures 2,216 fathoms, or 
upwards of 24 miles long, and weighs nearly eighteen tons. It is 
what is called a three-strain rope, each strain having 100 threads, 
and it will have a continual strain pressure of 2,000 tons. As it has 
several sheaves to work over, the inner threads are of white hemp, 
while to guard against the action of the weather the outer coat of 
thread is tarred. In order to perfect a guaranteed strength, the 
whole of the hemp in its raw state was hand-heckled, and afterwards 
passed through three heckling machines and steam, when it was 
next spun into threads, passing at the same time on to bob- 
bins, and after a process of tarring for the outer coat, when 
going through the ordeal of twisting, the monster was turned out 
in its present perfect shape. In the course of last week, 
although the neap tides were at their worst, a considerable 
number of laden ships proceeded to sea from the Tyne, and amongst 





them the large ship Geo. A Holt, drawing 23ft. 3in. water, while the 
rise of the tide st the harbour master’s gauge only indicated | Lft. 3in, 
The sailing of this ship at the ‘dead of the neaps ” marks a new era 
in the history of the ‘lyne, for the occurrence of a vessel of the ton- 
nage of the G. A. Holt, sailing at the dead of the neap, is unprece- 
dented. The ship Jessie Munn, of Liverpool, also arrived in the 
Tyne last week, from Moulmein, drawing 22tt. of water. She is 
bound to Sunderland, but there was not sufficient water there for 
her to enter. The Cleveland iron trade continues in a satistactory 
position. ‘The sale of pig bas increased so largely that the North- 
Eastern Railway Company are preparing to supply many additional 
wagons for its transit, and have added largely to their rolling stock 
for the accommodation of the district. All the furnaces between 
Consett and Eston continue in blast, and those firms that have 
furnaces in the course of erection, are pressing them forward to com- 
pletion, in anticipation that the trade will still further improve. 
Most of the furnaces now building are of the Jargest kind. 
The directors of the Stockton and Darlington Railway Com- 
pany have given notice of a general meeting of the shareholders, 
for the purpose of considering and deciding upon the expediency 
of disposing of their interest in the Consett Iron Company (Limited). 
It is said to be their intention to dispose of a large number of the 
shares, but not by throwing them all upon the open market. Ten 
furnaces are returned as ‘* out ” at Gusett, but it must be remembered 
that they have never been put in blast by the present proprietary, 
the works being the property of the defunct district bank of New- 
castle; while the eight furnaces in blast at Consett, and the very 
extensive rolling mills attached thereto, are now being successfully 
worked by a body of the late shareholders of the bank. The make 
of rails, bars, &c., as well as of pig metal, continues to increase, and 
the stocks held are light. The state of the blast furnaces at present 
is—in blast, 76; out, 11; total, 87. The furnaces building are—at 
Normanby (Jones, Dunning, and Co.), one nearly ready; at Eston 
(South Bank Company), two two-thirds completed and one nearly 
finished; at Middlesbro’ (Hopkins, Lloyd, and Co.), two two- 
thirds completed ; Estun (Bolckow and Vaughan), two half com- 
pleted; at Fighting Cocks (Middleton Iron Company), two half 
completed; at Eston (South Bank Company), two commenced ; at 
Ferryhill (Rosedale Iron Company), four nearly ready and four 
commenced; at Middlesbro’ (Stevenson, Jacques, and Co.), two 
commenced; and at Cargo Fleet (Swan, Strawbenzie, and Co.) two 
commenced; total new furnaces in course of erection, 24. It is 
understood that the Parkside Mining Company, which has for several 
months been making a vigorous search for iron ore on the Lowfield 
House Estate, near Lindal, succeeded last week in finding ore. Ata 
depth of nine feet the company went through four feet of ore, and it 
is supposed that it will lead to a large deposit. 

The coal trade in the Derbyshire district continues in a very active 
state. The Staveley Coal and Iron Company is largely increasing 
its plant; the average daily export of coal by this company is now 
nearly 5,000 tons. The South Yorkshire coal trade is spoken of in 
encouraging terms. The strike at the High Royd Colliery, which 
has lasted nearly forty weeks, is ail but settled. It is expected that 
the Oaks colliers will. also shortly resume work. The strikes have 
been a principal means of introducing coal cutting machinery into 
the district. 

We turn to Scotland. A number of the directors, &c., have 
inspected the Whiflat branch of the Coatbridge, Langloan, 
Baillieston, and Glasgow Railway. They particularly examined a 
bridge which spans the Luggie water. [he result of the inspection 
is that the line, as far as it is finished, will be opened immediately 
for mineral traffic. Messrs. Young and Ward are the contraciors. 
The Glasgow City Union Railway Company proposes to abandon 
some of its authorised lines, and to apply tor power to construct 
extensions to meet more fully the wants of the harbour traitic. 
Steps are being taken to organise a new water company for Kirkcaldy 
At a meeting on the subject, Mr. Douglas, the engineer concerned, 
stated that the difficulties which presented themselves were com- 
paratively trifling. 


THE METAL MARKET. 

RaiLs are in moderate demand, at £6 17s. 6d. to £7 5s. per ton at the 
Welsh ports. 

Corrrr.—Dull of sale, at £80 tor Chillon, and Burra Burra at £95 per ton. 

Tix.—But few transactions reported. Some bLu-iness has been done in 
Banca, at £95 per ton; fine Siraits £94, The nominal price of English 
Bar £39, and Block £98 per ton. 

TIN PLATES.—But little doing. Coke 22s. 6d., and charcoal 27s. per box. 

LéaD.—1in fairdemand. Sott English £20, and Spanish £19 10s. per ton. 

SpeLtteR.—Some small sales have been made, at £21 on the spot, and 
£21 10s, to arrive, 





Moarte and Co. 
Old Brvad-street, London, E.C., Nov. 29, 1864. 


SCOTCH PIG IRON MARKET REPORT. 


No. 1 Gartsherrie .. .. 57s. Gd, f.0.b. Glasgow. 


>» 12 Coltmess .. «2 « 56 3 do. 
oo L Calder .. oo » ° do, 
<2 G.M.B. oo «oo St 6 do. 
2 Do. .. ce oc 50 9 do. 
M. Nos. iw wo & 8 do. 
WARRANTS.  & 

Cash prompt .. .. 50 7} perton, 


- No. aes 1 mo, open eo co BU 105 do. 
ms G M B be : mos, ,, oo ee 51 3 do. 
ait 3 as °° oo oe OL FT do. 
MANUFACTURED IRON. 
Bars, Govan ° ee £810 0 less 4 per cent. 
Common oe 8 ee 8 7 6 a 
Drumpeiler, Common .. .. 8 5 0 
Do. Best eo ee 950 
Cramond Scrap Bars delivered 
in London .. .. oe ee 1210 0 less 2} per cent, 
Plates and Sheets .. .. .. 910 0 
Rails .. cc oo of of of 8§10 0 
Pipes 1s co co ce oc vw £3 © 
Chairs .. oc oo ef of « 5 0 O 
Glasgow, Nov. 30, 1864. 
For the past week our market has been quiet and inactive, and burine 
has been done at rather easier rates. To-day we closed seliers a® 50s. 74d. 
cash ; buyers 40+. 6d. 
The shipping demand keeps good. 
Manufactured iron in little request. 
Exports Jast week were 14,158 tons, against 9,678 tons in thc same week 
last year, SHAW AND ‘LilomMson 


PRICES CURRENT OF TIMBER. 




















1863. 1864. | 1863. 1864, 
Perload— £4 5 £ 8% £ BL 5 Perload—£ 545, £28 £5 
Teak... .ccocecesecs 12 101310 12 013 0)| Yel. pine per reduced C. = z 
Quebec, red pine .. 310 415 310 410 || Canada, Ist quality 17 0 15: 17 018 ¢ 
yellow pine.. 310 4 0 310 410 2nd do... LL 0121 11 012 0 
St.John, N.B.,yel..0 000 0000 } Archangel, yello i410) 13 01810 
Quebec, oak, white.. 610 7 0 el. os lllwi2 0 
irch...... 310 410 ol 
Memel.. 0 0 0 0 015 
elm 310 0 ) ell 
Dantzic, oak . 310 610 3810 | 0 9 
ir. 215 4 0 210 8 10) Gefle, yellow. ee 1 ll 
Memel, fir . 315 4.0 38 56 310)) Secerhamn ...... lw ii 
i . 310 315 3 0 3 5); Christiania, per © 7 
Swedish ... 215 210 215)| i oby9>18 023 0, 21 023 
Masts, Queb, rd. 610 5068 
. pine 610 5 0 6 01) 01414 
rd.pineO0 0 0 0 6 O 00 
Lathwood, Dantz.fm710 810 510 610 my 
St. Peters 810 910 8 0 8lv +4 
Deals, per C., 12:t. by 3 by Yin. punchon 15 @ 200, 18 0 0 
Quebec, wht. spruce 15 10 15 0 15 10 13 10 || Baltic aown), 220 0 250 0/150 0 1600 
St.Jhn,whtspruce 13 015 0 14 015 10'!  pipe......-. - 








Tue Porunation or France.—It appears from statistics lately 
published that the population of France when the census was taken 
in 1861 amounted to 37,382,255 souls, not including the population 
of Algeria, the colonies, and the foreigners residing in France. Ot 
the population of France at that time 18,612,504 were men aud 
18,730,721 women. Of the men 10,210,756 were bachelors, 
7,508,024 married, and 928,924 widowers. Of the women 9,487,541 
were unmarried, 7,457,115 married, and 1,795,065 widows. 
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LITERATURE. 


Life of Robert Stephenson, F.R.S., &c. dc. By J. C. JEAFFRESON, 
Barrister-at-Law, and Wii114M Pots, F.R.S. 


[Seconp Norice.] 

At twenty years of age Robert Stephenson became prac- 
tically a partner in an engine-building firm which his 
father had the shrewdness to get established in Newcastle- 
on-Tyne, by the heip of Messrs. Pease, Richardson, and 
Longridge, and the two Stephensons contrived to gather 
round them a staff of useful men of the self-taught class, 
and to build machines out of brains first hand, with but 
little help from books, as is now the custom. That was en- 
gineering, just as the present is manufacturing, or, rather, 
machine facture. And from this factory it has been saidissued 
the first “ hogy” engine, built to go round curves in America. 
Of a truth English engineering is not prolific of choice 
words when a new name has to be invented. The short 
frame upon four wheels, kept as near as possible together 
to slip round sharp rail curves, is known by many names 
as rolly, trolly, lorry, bogy, and truck, and others not rising 
to the dignity of printed language, and we suppose “ bogy” 
happened to be in the ascendant at Newcastle when it was 
first applied to the front end of a locomotive engine. In 
modern American we believe the bogy is now called truck, 
supplying no other purpose than that of carrying a load, 
like other trucks. 

Dirty workshops and tools have their attractions, some- 
times their fascinations, for the mechanical student and 
contriver; but there was more than this in Robert Stephen- 
son, and like a buccaneer of old, he thought of the “ Spanish 
main,” and all its gorgeous beauties and untold wealth, to 
be reaped by the bold and daring, with strong arms and 
seething brains, not, as of old, with sword and gun, but 
with steam and tools. So Robert vanquished his father’s 
opposition, and took suit and service with the Colombian 
Mining Company, as engineer-in-chief, at a salary of £500 
per annum, leaving to his father £300 of it, and thus prac- 
tically going forth on his gold-winning vocation with £200 
per annum and travellingexpenses. He landed at the port 
of La Guayra, July 23, 1504. 

The land of earthquakes, and mountains, and ravines, 
and, we may add, of heat and moisture, was not exactly the 
place to speculate in piers and railways, and showed that 
the Spaniards and their descendants were not quite such 
ignorant fools as had been supposed. In twelve months’ 
time Robert was satisfied that there was abundance of 
mineral wealth in the country, but how to transport it, and 
the machinery needed under the system of substituting 
steam for hand labour, wasa problem not easy to be solved. 
The ironwork thrown upon the shore out of the ships, in 
masses too large for transport, lies there to this day, and 
we remember a parallel instance on the coast of Chilé. But 
in the delicious mountain regions there was to be found 
health and coolness, and fertility and beauty, such as Adam 
may have possessed in Paradise, and thus wrote Robert 
Stephenson about it :— 

“Qn all sides is an immense forest of fine trees, which 
are always green, no winter being known in these climates. 
The leaves are always gradually falling, but they are im- 
mediately succeeded by fresh green leaves. The ground 
descends suddenly from the front of our house for above a 
mile, in which small distance the fall is no less than S00ft. 
From the bottom of this descent the ground rises rapidly to 
the height of 1,000ft., forming a mountain ridge which is 
covered tothe very summit with strong trees‘that are 
always green. Beyond this small ridge of hills rise others 
still higher and higher, until their tops are covered with 
everlasting snows, and where not a spot of vegetation is to 
be seen, all being white with snow and ice.” 

Which snow and ice, however, kept the tropical tempera- 
ture at 75 deg. in the day, and 68 deg. in the night, and 
moreover furnished a thousand streams and rills from 
which the land was irrigated, wherever the soil was 
favourable to produce almost spontaneous crops. We know 
the character of those regions, and can understand how 
Robert’s nature revelled in delight. But of a verity his 
lines had fallen in pleasant places. Why or wherefore he 
selected the village of Santa Ana for his residence, and 
built a two-room cottage, our biographer does not deign to 
inform us, nor can we find one word as to the nature of the 
mines he worked or attempted to work, whether gold, silver, 
copper, iron, or any other. According to our experience the 
gold, silver, and copper, were the rule, and as a rule the 
gold mines were mostly healthy, and the silver unhealthy. 
‘The gold contained in quartz veins of granite rock was not 
snrrounded by gaseous vapours. A man, by dint of hammer 
and chisel, and rarely by powder, worked a hole of about 
twice the diameter of his own body, following the quartz 
vein in its twistings, and ever going down, down, till se dioen 
agua “it gave into water” at more or less depth, and then 
another hole was dug into another vein. In some districts 
a hill side will thus resemble a rabbit warren, and the 
famed mountain of Potosi, the great silver producer, where 
the writer nearly made a vertical descent into the jaws of 
death, is said to have five thousand holes thus pierced. 

‘The gold mines are usually healthy, and are a tolerably 
safe place of metal manafacture. ‘Ihe native miners are 
divided into three classes: catendores or discoverers, 
mineros or workers, producing the ore, and beneficiadores, 
or extractors of the metal. ‘Ihe catendor goes to the hills 
with a pouch of meal, a small keg of water, and a long 
black bullock’s horn, cut longitudinally on the curve. He 
picks up stones from time to time, breaks them and reduces 
them to powder on any casual rock surface, puts the pow- 
der in his horn, washes with repeated waters, till he has or 
has not found a fringe of gold powder shining at the edge 
on the black grourd. If successful he traces the stone up 
the hill till he arrives at the vein, then collects samples and 
shows them in the neighbouring town, finally selling his 
discovery to a minero, who gathers his men together at 
some ten dollars or two pound sterling per month, and 
rations of meal and dried meat, and sets to work to get out 
the quartz rock. This he takes down to the town on men’s 
backs, or on donkeys, or mules, or llamas, as the case may 
be, and sells it to the benificiardor, who grinds it in his 





rude mill, amalgamates it with quicksilver, and brings it 
forth as gold. But gold is all metallic, and silver, though 
occasionally metallic—in which case the mines are healthy 
—is generally found in chemical combination, and the 
rocks (clay slate) are frequently ae re with dele- 
terious gases, making the miner’s life a short one. Mucho 
sorochi is the common name for this. Well do we remem- 
ber a mine of this class on a mountain ridge, near a snow- 
crowned summit. Every particle of the hill was pervaded 
with sulphuretted hydrogen, the melted snow water drunk 
by the miners was like gas washings, and meat, meal, and 
everything else was saturated with the poison. If a man 
slept on the ground—and there was no other place to sleep 
in, for the storms of mountain wind permitted nothing 
beyond a hut—he was in a bath of vapour like that of the 
Grotto del Cane in Italy, and would have died like a dog 
but for the gusts of wind occasionaily dispersing it. No 
man in that mine could speak above a whisper, and the 
owners of it knew no more about it than that at stated in- 
tervals there arrived in the valley mule loads of the black 
oxide of silver, producing 300 dollars to the ton. In clay 
slate there was not the difficulty of water, but there was 
the difficulty of ventilation, and every man went about 
with a racking headache. 

In a certain district in the North of Chilé, a native of 
Spain, who had made his peace with the republicans at the 
loss of all his property but a barren valley far from the sea 
shore, set himself to work to lead water by a rocky channel 
of several leagues to irrigate his valley. After several 
years he was successful, and when the water poured over 
the land he was rewarded by abundant crops. But there 
were no roads to market, and all he could do with his crops 
was to let the labourers who produced them consume them 
on the spot. How to turn these crops into a transportable 
medium was the problem, and he cast his eyes on an old 
gold mine, of which it was said that the products in the 
time of the “ conquerors” was weighed by the steelyard in 
quintals at a time, and sometimes even more, and which 
mine se dioen agua. About the water there was no doubt, 
so our friend found his men in produce, and set them to 
work to dig an adit on the hill side, out of which the water 
gushed, and laid most of the diggings dry. The old 
trapichi mill was reinstated, and the quartz ground up 
and amalgamated and distilled, and small pyramids of 
“pure gold” became an exportable commodity to the valley 
owner. For several years they went on, but the adit had 
not been worked low enough, with a view of saving time 
and expense, and so the mine once more se dio en agua. 
After a long cogitation as to the making of another adit, 
he gave it up, and determined on a pump with self-acting 
valves. And an effectual pump it was. It was formed o1 
some sixty human bodies, men and women, stripped to the 
waist, and with a goa‘ skin taken off entire, and distended 
by hoops of wood, fastened to each pair of shoulders. At 
the bottom of the mine was a large pit in the solid rock, to 
gather the leaking water, and there were two nearly 
vertical passages or holes leading from the adit above. 
Down one of these holes poured the string of human 
valves with empty goatskins to plunge into the water tank 
and fill them, when up they returned by the other hole, 
and tilted the water out into the adit. For three hours 
they continued their labour, and then were replaced by 
another gang or set of valves. Day and night was this 
operation continued, and day and night was the ore dug 
and ground, and amalgamated and distilled, and crop after 
crop was raised, the adit helping in the irrigation to serve 
as fuel to keep the living pump going. The writer went 
to visit the owner, a man of refinement after the Spanish 
fashion, and watched the whole process carefully. Once he 
asked, “ Do you find gold in pepitas?” (nuggets). “God 
forbid,” was the reply. “ All the gold a vista” (on sight) 
‘would go into my men’s pockets; the grouud gold comes 
into mine.” ‘The product was an average of two ounces of 
gold tothe tonofore. There was a calculation he had made 
about the increase of water, and that he could carry on for 
about seven years by working a hundred valves to his 
pump, which he could not exceed, as he had no means of 
increasing his speed. 

If our biographer had deigned to inform us what class of 
metal Robert Stephenson sought for it would have been more 
satisfactory, but we must be thankful for small mercies. It 
1s clear that for gold or silver mining Cornish men were the 
best adapted as compared with Northumbrians, but we 
have little doubt that natives would be better, and more 
economical than either. The one thing wanted in the mines 
was how to get rid of the water, a want which has existed 
from the time of the Conquest till now. Trevithick went 
to Peru on a similar errand, but we doubt if his steam 
pumping ever did so much, or worked so economically, as 
the water adits or the living pump of our Chileno Spaniard. 

And this seems to have been the kind of conclusion 
Robert Stephenson arrived at when exploring and survey- 
ing. We glean that very early he etn | one of the 
highest qualities essential to leaders of men—he could 
obtain control over them. It wasa trying thing for a 
Northumbrian of twenty-three to have, ina foreign land, 
charge over 160 Cornish miners — people proverbially 
ignorant, and with a firm belief that no man, born out of 
their county, knew anything about mines—in a region, too, 
where club law was in the ascendant. It would have been 
difficult enough in Cornwall; but in a warm climate, with 
abundance of drink and large wages, control became prac- 
tically impossible, save by moral power. And the men 
had some apparent reason ; for they had been led to regard 
the engineer in the light of a surveyor’s clerk—a man to 
keep accounts, but not brought up in Cornish mines, and 
never having, by mining service, attained to the rank of 
captain or head man. Sailors love not a captain who 
comes in at the cabin windows and not over the bows; 
and, like sailors, these Cornish miners set all Spanish law 
and order at defiance, and broke loose from control on their 
first landing. Robert quickly removed them to Santa 
Ana, on the skirts of the Andes; and then they burst out 
into grumbling, and so into open mutiny. One night the 
drunken rabble burst into Robert's cottage while he was 
asleep, and waked him with their noise and shouts. Out 
he went in his shirt and trousers, as a sea captain might 





have risen to save his ship from mutineers. Drunk as they 
were, instinctive obedience to authority silenced them, and 
they stood quiet before the moral power of our young man. 
He was the king and leader, though, as they held, illegi- 
timately elected. So he defeated them with his logic. 
“It won’t do for us to fight to-night. It wouldn’t be fair ; 
for you are drunk and I am sober, We had better wait 
till to-morrow. So the best thing you can do is to break 
up this meeting, and go away quietly.” And they did it; 
and then Robert, lighting his cigar, sat down—he inside 
and they out. 

There is a wonderful magic in a cigar. We have often 
wondered what a civil engineer would do without it. It 
seems to calm both smoker and beholder. Nervous irrita- 
bility vanishes before its cloud of smoke. Let the news 
come that a railway embankment has slipped, a coal mine 
been drowned, a reservoir burst, a locomotive exploded, 
out at the first hint comes a cigar and accompanying fire- 
works, as though to illustrate a common phrase, “ Strike a 
light, and look for yourself.” It is synonymous with self- 
command and moral courage, and it has sometimes occurred 
to us that it must be the reason why engineer acolytes are 
encouraged to smoke so much in drawing offices. But 
marvellous it is. Well does the writer recollect being one 
of a party of twelve, travelling on jaded horses over a 
seemingly boundless prairie far South, watching for a dis- 
tant light that was to tell of the halting placc. Irritated 
with weariness, every man was ready to quarrel with his 
neighbour if he but spoke. Suddenly all drew up, and 
there was a general flashing of flint and steel, succeeded 
by stars of fiery light. All irritation had passed away on 
the instant, and the stumbling steeds seemed to revive also, 
and instinctively avoid the rat holes, 

Robert Stephenson was no exception tothe rule, but turned 
his full share of the need during his life. Lut he had to 
do more than that in his management of the Cornish miners. 
He had studied in a good school in the North, and knew 
that the only way to attain the respect of men was to excel 
them in those things they were accustomed to set store by. 
Uncultivated men are not amenable to book rules. A 
chieftain among wild people rules by excelling in oe 
qualities, as well as mentul. So, after sone few nights of 
squabbling, he set his men on to feats of strength and 
skill, as a relaxation after work. Like an old Dane, he 
could throw quoits and lift anvils, and put stones and throw 
the hammer, and climb ropes, and beat his own men at the 
work, and they could no longer deny allegiance to a verita- 
ble king and leader, the man who knew and ¢ uld do, how- 
ever he might have come by his knowledge, and albeit he 
spoke a different idiom from theirs. Very strong indeed 
must have been Robert’s Northumbrian diy at this time, 
and difficult to soften down in that graceful Spanish tongue, 
which is claimed as the only fitting langunge to offer up 
prayers to heaven, for in 183* we remember, ov the London 
and Birmingham, hearing an energetic discus-ion between 
him and John Joseph Branch, that was but little diluted 
from the original Bor-r-r-rghwick-upon-'l'weed. Not much 
good did this Colombian Mining Company get by sending 
out their expedition, but a very useful thing it was to 
Robert Stephenson, to get a knowledge of the world, and 
men, and things, and shape his engincering mind into 
matters for future action; and regarding the outlay as 
national cash filtered through individuals, it was thus far 
from an unproductive investment. Mutinous Cornish- 
men notwithstanding, it was a pleasant life he led, 
amidst natural scenery and natural men aud women, 
not overlaid with ostentation. A South American 
horse race has its peculiar charms, for itis devoid of cruelty, 
and tests the quality of the horses to perfection. ‘They are 
needed in common practice for mountain steeps aud rapid, 
starts and sharp stops, and, above all, never to stumble. 
So the course of the race is but an hundred Spanish yards 
and a line is marked across the course at either end. The 
forefeet of the horses, all bare-backed, are drawn up in one 
line, and at a given signal they start with a bound or leap 
over the course, and are drawn up, sliding on their 
haunches, with their fore fect on the line at the further 
end. Those who fail to stop at the line are out of the list, 
and the horse stopping first wins the prize. It isa game 
in which horse and rider are equally matched, and work 
together. At full speed the powerful bit of Moorish make 
checks the horse, and his hinder hoofs form brukes in the 
turf or sand. No railway train could be more deftly 
stopped, and no horse better trained for the use of the sabre 
in military purposes, or of the lazo in hunting. Pleasant 
is the picture of Robert and his mule Hurry coning in to get 
a loaf of bread at dinner-time—all life-like, and indicating a 
kindly nature. In wild countries horses and mules acquire 
the aptitudes of dogs, and are quite as sagacious ; and we 
remember well a bright bay horse who was a skilful 
burglar, with knowing ways of getting into granaries, 
and breaking down hedges into gardens and orchards, and 
making onslaughts on water-melon stalls, and tearing 
saddle-bags ak his teeth to get at their edible contents, 
and so running up sundry bills for his master by way of 
damages. : wil 

It seems that in three years the Colombian Mining 
Association expended some £200,000, and a good story is 
told of dog humanity on the part of the secretary, who 
denounced the cruelty of using “dogs” in the mines, the 
said dogs being an article on four wheels, called chien in 
French, and hund in German, being in fact our old friend 
rolly, trolly, lorry, bogy, or truck. So Robert having, after 
much trouble, got a successor appointed, left bis thankless 
office, and sailed from Cartagena—not Carthagena, as our 
biographer has it—and “ joined Mr. Gerard, an employé ot 
the Association, who was bound to Scotland with two little 
boys named Monteleagre.” Why does not our biographer 
state distinctly Mr. Gerard’s occupation, clerk, fireman, engi- 
neer, unknown, or other? Employé is not good English, and 
does not belong to our English am fe And it would 
have been as well not to have nicknamed the two Spanish 
boys. There is no such name as Monteleagre. Monte i» 
right enough, and means both hill and forest, or thicket, 
but Jeagre is a pure invention of our biographer or « 
lingua mongrel he has picked up from sailors analagous to 
the Lingua Franca of the Mediterranean, ‘The name should 
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‘really Mount Pleasant, or Fair 
Our biographer did not get 


be Montealegre, signifying 
Mountain, or Pleasant Grove. 
this blunder from the journal of Robert Stephenson we may 
be very sure, or, if he did, should have corrected it had he 
taken the pains to understand it. 








THE SMITHFIELD CLUB AGRICULTURAL 
SHOW. 

Tue propriety of holding periodical expositions of agricultural 
stock, produce, and machinery, is no longer open to question. It is 
perfectly well understood, by those most interested, that to such 
displays England is mainly indebted for the remarkable progress 


in agriculture which she has made during the last thirty years. The | 


prize system is in every respect a subordinate consideration ; neither 
engineers nor implement makersattach any peculiar importance to the 
possession of a medal, nor is it likely that more than a very mode- 


rate amount of gratification is given by the bestowal of an | 


“ Honourable Mention.” It is true that both medals and honour- 
able mentions are good things in their way, but the advantages 
which follow on their donation are of a very secondary character. 
To avery limited extent they influence popular opinion, but this 
influence daily loses weight. The prize system is too comprehensive 
—too sweeping—to retain any longer a maximum value. The 
agricultural engineer who does not come in for his share of those 
good things—such as they are—which judges have at their disposal, 
must be very far down indeed in the scale of merit. ‘Time was, of 
course, when the possession of a medal was something to boast of, 
but this time is no |\nger; medals are now nearly as plenty as 
penty pieces, and hardly more valuable. Makers of machinery 
decorate their works with the spoils of many shows, as the red 
Indian decorated his tent with the scalps of his foes. The medal 
currency possessing little intrinsic value at any time as an evidence 
of the popular estimation in which certain designs are held, has been 
utterly depreciated by the freedom with which it has been put into 
circulation. A man will no more display a single medal than he 
will boast of the possession of a shilling’s worth of pence. Unless he 
has carried off the prize from shows without number, both here and 
on the Continent: unless, in a word, he has been the victor ina 
hundred fights, be prudently holds his tongue, wisely considering a 
bad victory very little better than a total defeat. We question if at 
this moment any agricultural engineer of eminence suffers himself 
to be influenced in the smallest degree by the chance of enjoying the 
commendation of the judges, or the prospect of having yet another 
gold, silver, or bronze medallion added to his store. For years back 
certain firms have held themselves aloof from every display like that 
of the present week, for reasons which are too well understood to 
require explanation at our hands. ‘he donation of small presents 
of money is simply ridiculous. It may possibly prove a source of 
encouragement to young—very young—firms, but to those of any 
note the bestowal of sums varying between 43 and £20 is 
apparently little short of an insult, and is certainly a meve 
waste of the funds belonging to the society, which, through 
the judges, acts the part of a donor. ‘The prize medal can only be 
brought up to its legitimate value by checking the issue. Our 
remarks will, we imagine, only hold good in the case of machinery ; 
with cattle the question assumes a different aspect. A firm may, 
year after year, carry away the prize for a particular implement, 
although the production may vot in any way alter, or undergo 
change or improvement. A barrow or a steam engine may be pro- 
duced yearly.on a stereotyped pattern, but this cannot be the case 
with a bull or a horse. Hach year the work of the breeder of stock 
commences afresh, but such is not the fact with the agricultural 
engineer. The popularity of agricultural shows is in no sense the 
result of the prize system; and it is more than probable that the 
display within the walls of the great hall at Islington this year 
would have been just as great if the system never had existence. 
The real ;rizes to be drawn are not medals, but the favours of the 
buying public. The advantage to the farmer of being able to see 
almost at one glance everything that has been done during the last 
year is highly appreciated. No one knows better than the British 
farmer the value of money, and no man likes better to obtain a 
maximum return for its expenditure. Notwithstanding, it is, of 
course, impossible that he should when in quest of a particular 
implement undertake a tour of investigation throughout the length 
and breadth of the land; he cannot pay a visit to every maker, and, 
therefore, were it not for the cattle shows which he loves to frequent, 
he might possibly be reduced to the alternative of going without his 
machinery altogether, or of purchasing from some particular firm, 
which solely enjoys his favour as a consequence of propinquity, 
under certain misgivings that a better article might be obtainable 
elsewhere for less mouey. ‘The concentration within a moderate 
area of a vast number of the very best samples of the engineer’s art, 
fairly laid before him in order that he may pick and choose, is, there- 
fore, no slight satisfaction, and he may rest peacefully in the beliefthat 
he has bought with his eyes wide open, aud that he has enjoyed all 
the advantages which can possibly follow on free competition. Nor 
is the gain to the engineer less. Few men enter on the manufacture 
of machinery simply for the love of the thing. The ulterior object 
always kept in view is the making of money; and, at an agricul- 
tural show, not only is the engiueer brought into contact with a 
class of purchasers whom he might otherwise not meet, but he is, as 
well, enabled to judge of the value of every step taken by his com- 
petitors. lie finds his true level, and he is enabied to return, if a 
sadder, then, at least, a wiser man—and this in itself is something. 

It has been urged that London is a bad locality in which to hold 
ashow. The uniform success which has attended the displays held 
at Islington is in itself sufficient refutation of the proposition. ‘The 
metropolis is the centre of a very extensive district, within which 
agriculture has arrived at a very bigh pitch of perfection. It is 
also the best market for the produce of the field, in the world. The 
farmers of Kent, Surrey, and Middlesex tind in it a grand basis for 
their mercantile operations. There is really noother townsutticiently 
important or sutticiently central to act (he partof anefticiext rival. The 
sole element wanting totheattainment of complete success was a suit- 
able building, and this was supplied by the noble hall ct Islington, 
S84ft. long by 217ft. wide, and 76{t. high to the centre of the 
ribs of the beautiful glass and iron roof, opened on Monday, the 
8th of December, 1862. The space afforded for machinery, at all 
events, is apparently ample, and the arrangements adopted have, 
we believe, been hitherto sufliciently satisfactory to please not only 
the great majority of the exhibitors—an Herculean task—but the 
public as well. 

On Monday the weather was all that could be desired, and the 
show opened under the most favourable auspices. ‘The judges com- 
menced their duties by eight o’clock, and got fairly through by 
two p.m. Long ere that hour, however, a general gloom was cast 
on the meeting by the announcement that death had laid his grasp 
on one who had ever taken a foremost place in the ranks of agri- 
cultural science. John Fowler has passed away from among us. 
His death was, in one sense, sudden, in every way unexpected. 
A few weeks since, while hunting, his horse fell and rolled over 
his rider, breaking his collar bone, and fracturing an arm in two 
or three places. On Sunday night tetanus set in, and, ere many 
hours had elapsed, death supervened. Mr. Fowler may be justly 
regarded as the pioneer of steam ploughing. During the last tifteen 


or sixteen years he has expended a large fortune in experiments | 


which he hved long enough to see crowned with success, Still in 
the prime of life, he bid fair to have reaped a more splendid reward 
than usually falls to the lot of inventors. Kindly and genial, 
warm-hearted and frank, his loss is mourned by all who knew him. 
His name can uever be forgotten by the English farmer, for whom 
his talents and abiliiies have done so much. 

We believe we are correct in stating that, both in number and 


| quality, the stock exhibited excelled anything hitherto seen at 

Islington. With the cattle, however, we have nothing todo. The 
| implement department was hardly as well filled this as last year; 
| and, turn where we would, we encountered old familiar faces, in the 
| shape of machines with which the whole world is thoroughly well 

acquainted. Hardly a single novelty, in either design or invention, 
| rewarded the seeker after such things. It is possible that portable 
| engines, ploughing tackle, and threshing machines, have so far 
| approached that perfection which satisfies the agricultural mind, 
that the production of further improvements will not pay. How- 
| ever this may be, it is very certain that much remains to be done 

ere the agricultural engineer finds himself fairly placed on a level 
| with the other members of the profession who devote themselves to 
mochanics, There is, apparently, a direful absence of the know- 
ledge of correct principles, and a plentiful lack of that peculiar 
mental qualification which enables men to select, from the vast 
mass of expedients placed at their disposal, that which is best suited, 
practically and theoreticaliy, to the object in view. The result is, 
| that although machinery gets through its duties pretty fairly, power 
is commonly squandered in a way to disgust those versed in the 
| true refinements of mechanics. Complication enjoys far more 
favour than simplicity, and, judging by many of the samples 
presented, the agricultural engineer rather prefers to use two wheels 
where one would do, than otherwise. We say this in a perfectly 
friendly spirit, as we earnestly desire that he should elevate his 
position, and entitle himself to rank among the very best of those 
who devote themselves to mechanical science. It is certain that 
this desirable consummation can never be brought about by the 
indiscriminate award of praise, bestowed, not in good faith, but 
simply as charity ; and therefore we speak freely, under the con- 
viction that our remarks will be taken in the same spirit of good 
fellowship in which they are written. The engines claim the first 
place, and we shall therefore refer, in the first instance, to the most 
noteworthy examples we encountered.. 

Messrs. Aveling and Porter, of Rochester, exhibited one of their 
well-known 8-horse traction engines, sosimilar in every way to that 
which we fully described last year, that it is unnecessary that we 
should enter into details. It was, in every respect, the best self- 
propelling engine exhibited. Mr. Aveling thoroughly appreciates 
the transcendant importance of simplicity of design, and in this 
| engine it was not easy to detect a single superfluous member, The 

arrangements of driving gear, with two speeds, and a thoroughly 
well got up pitch chain—the best of all expedients for transmitting 
power from the crank shaft to the road wheels—is good in every 
respect, and the means adopted for taking up slack are free from 
complication, and quite effectual. It is to be regretted that this 
firm still eschew springs, the use of which would at once promote 
the durability of the machine, and facilitate its progress. It is cer- 
tain that some difficulties must be overcome before an arrangement 
of gearing which involves the adoption of a position on the top of 
the boiler for the cylinders, can be made compatible with the free 
action of easy springs ; but these difficulties are uot of the class from 
which engineers are wont to shrink. In the absence of the elastic 
medium the engine must be content to take the place we have 
assigned to it, namely, the best of those shown—not that which it 
would otherwise hold in all probability, that of the best made. 
In this stand we find one of the very few novelties in the hall, in 
the shape of an exceedingly neat rope porter, superior in every way 
to anything else of the kind with which we are acquainted. It 
consists simply of a bar of round iron, about 1jin. in diameter, sup- 
ported upon a transverse axle, disposed at about the middle of its 
length, and two light high wheels. At one end, this bar is fitted 
with a peculiarly shaped flattened hook, turned at an angle to the 
bar, and at the other wit!, a handle similar to that of a plough stilt. 
| Close to the handle, are fitted two wide tiin collars, fixed to the main 
bar. From the groove between these is a ring clip, open at one place, 
and provided with a handle by which the clip can be rotated on the 
bar. In the flanges already referred to, on the under side, two pieces 
are cut out. The action is very simple. The hook at the end of 
the bar being passed under the rope, this last is raised from the 
ground by bringing the main bar to a horizontal position. The rope 
then fits into the notches cut in the flanges, and the clip being turned 
round it is thus secured. A forked piece at the opposite end rests 
on the rope, which is slightly deflected by it, and the friction thus 
set up secures the progress of the porter across the field. The axle 
is made to swivel, so that the rope can be always guided in its path 
sufliciently for practical purposes. 

Messrs. Howard, of Bedford, exhibited the most remarkable self- 
propelling engine which it has ever been our lot to meet with. Itis 
constructed under their pew patent, and is, we believe, the first of the 
kind constructed. The boiler is of the ordinary locomotive type, 
3ft. Gin.in diameter, perfectly flusb, and about8ft. long over all. Itis 
placed across the frame instead of longitudinally, The frame is of 
plate iron supported on three wrought iron wheels of good design. The 





ings of the axle, and the forward end of main frame of the engine is 
supported upon this ring by means of four small wheels or rollers. 
To the periphery of the ring a wire rope is fitted, which runs under 
the boiler to the hinder end of the foot-plate, and the steering gear 
is so constructed that by putting the rope in motion, the leading 
wheel can be locked quite round if necessary. The driving wheels 
can be driven separately,and thus the whole enzine can be turned in 
its own length. ‘The single cylinder is placed horizontally on the 


is located at the centre of the length of the boiler, a single return 
flue conveying the products of combustion through the steam space 
from the smoke box, and thereby slightly superheating the steam. 
The chimney is of cast iron, but the position selected for it is the worst 
possible, as the valve gear has to be brought through a species 
of oval transverse tube placed within it. The draught must 
unavoidably suffer as a consequence, and we should be afraid to 
say how many difliculties are encountered in fitting the blast pipe. 
We are informed that, in future, the stack will be placed in its 
legitimate position over the smoke box. Looking at the machine from 
the front, we find the large vertical winding drum facing us. It is put 
in motion directly by a pinion on the crank shaft. Below the drum is 
titted a horizontal shaft, running back to the foot plate, and driving 
the road wheels by strong bevel gear. This shaft carries a large spur 
wheel, gearing with a smaller wheel keyed on the drum shaft, be- 
tween the drum and the boiler. A lever on the foot plate is so arranged 
that the speed of the machine can be altered, while travelling, 
from four miles per hour to three-quarters of a mile in the same 
time. The gearing adopted very much resembles that of a lathe. 
lt will be understood that, when travelling, the ploughing rope is 
all wound up on the vertical drum, and the long shaft being then 
put into gear, the motion is transmitted through the drum to the road 
| wheels, When used for ploughing, the road wheels are put outof gear. 
| When used for thrashing or driving machinery, the drum and its 
spur wheel are lowered out of gear with the crank shaft pinion, and 
| a belt is placed on the fly wheel. The arrangement employed for 
lowering the drum is beautifully ingenious, but it would be hopeless 
to attempt to describe it without the aid of dizgrams. The principal 
defects in this engine are its complication and number of parts. The 
place assigned to the steersman is bad. ‘'he impropriety of carrying 
the eccentric rods through the chimney requires no comment. 
| The foot plate is very roomy, but the fly-wheel, located just in 
front of tke engine driver, is very imperfectly fenced, and 
| nothing can be easier than to get a leg, or an arm, or a head 
{ 
| 





entangled in its spokes. We are at a loss to understand how the 
boiler can be properly fired, as the furnace door is placed in an out- 
of-the-way corner, difficult to get at. ‘Che feed pump, too, is situated 

| too far above the tank. All these things are, however, merely matters 

| of detail, which will probably be easily rectified. The principle in- 
volved in the use of the transverse boiler is good, and may, we 
imagine, be carried out to advantage in engines intended to work in 
hilly districts. 

Messrs. Clayton and Shuttleworth exhibited a large number of 
portable and fixed steam engines, well got up, but presenting little 
worthy of particular comment ; and one ten-horse double-cylinder 
traction engine. The workmanship of this engine is very good, 
but we cannot say much for the design, ‘The pitch chain is aban- 





leading wheel is,placed within ahorizontal iron ring carrying the bear | 


fire box ; the crank shaft 1s near the smoke box end; the chimney | 





doned in favour of a train of gearing—a very bad substitute. The 
“ Jack-in-box ” arrangement is applied, to enable the machine to get 
freely round curves. It is very ingenious, but, in our opinion, heavy 
and complex. The road wheels are driven by a counter shaft, 
carrying a pinion at each end, gearing with the cog wheels on 
the main axle; at one side the pinion is fearfully overhung, 
a decidedly objectionable feature. There are no travelling springs, 
The fore-carriage is supported on a “spoon,” and the steerage is 
effected by a hand-wheel placed in frout, and which, supported on 
a short cast iron column, carries an endless screw gearing into a 
horizontal worm wheel, on a vertical shaft, which, passing down 
through the pillar, carries a chain pinion at the lower extremity. A 
chain taking into this last is connected with the fore-carriage in 
such a way that the wheels can be turned right or left at will. The 
arrangement is by no means bad. It is to be feared, however, that 
if one of the leading wheels should chance to encounter any con- 
siderable obstacle while the engine was in motion, the resulting jerk 
would break the worm wheel, as it is obvious that the screw acts 
the part of a ratchet, preventing the hand wheel from flying round, 
The stationary engines are well designed, and carefully got up. 

Messrs. Burrell, of Thetford, exhibited a traction engine of mode- 
rately good design, putting the road wheels in motion by a pitch chain. 
There;is but one speed, and the chain is long and the gearing well 
arranged. The tank is located beneath the barrel of the boiler 
The foot plate is excessively smal] and inconvenient. The steering 
gear is very similar to that employed by Clayton and Shuttleworth 
and already described. : 

Messrs. Garrett and Sons, of Saxmundham, exhibited a 10-horse 
power double cylinder portable, of colossal dimensions, Unless this 
engine isrun at a very hizh speed the fire-box and grate area must 
be in excess} of any possible demand which the cylinders can make 
at the pressure to which the valve is loaded — 70 lb. or 80 Ib. 
The boiler is well made, but the fire-box is not lagged, and the stay 
bolts are rather widely spread. A _ 10-horse engine single cylinder 
in the same stand is better designed in every respect. The travelling 
wheels of both engines present one or two novel features. The 
spokes are of round iron, about 1jin diameter, set in cast iron naves, 
The felloes are also of cast iron, but instead of taking the road 
directly, they are fitted with wrought iron tires, shrunk on hot, 
about jin, thick. The wheel is thus considerably strengthened, 
and although very light in appearance, we have very little doubi 
that it will be found very durable. 

Messrs. Garrett also exhibited a reaping machine, in which we 
detected more than one elegant little device calculated to add to its 
efficiency. Thus, the connecting rod, driving the cutter bar, is fitted 
to the crank pin by a spherical joint. The pin is completely boxed 
up, and, being hollow, it acts the part of an oil cup filled from behind. 
The twisting and straining of the machine, caused by its passage 
over rough ground, are thus rendered powerless to affect the joint. 
The delivery of the cut corn is effected by means of endless chains 
traversing an inclined platform, and the entire get up of the imple- 
ment is admirable. 

Hornsby and Co., of Grantham, exhibited an 8-horse portable 
with the cylinder enclosed in a steam chest. There is nothing novel 
about the engine—which is simply an example of a class well- 
known for efficiency and economy of fuel. 

Tuxford, of Boston, exhibited two portables, one with horizontal 
the other with vertical cylinders, and two beautifully got up little 
engines, one of 2-horse power and the other of 1-horse power, fitted 
with {travelling wheels and horizontal cylinders, certainly the most 
minute specimens of portable engine construction with which we are 
acquainted. 

‘I'wo or three steam fire engines were placed in the hall, partly 
for utility, partly for exhibition, we presume. One of these, by 
Messrs. Shand, is very similar to that which took a first prize at 
the Crystal Palace last year. It has a vertical steam cylinder tin. 
diameter, and a bucket-and-plunger pump equal to a double-acting 
pump of 5fin diameter; the stroke is seven inches. This firm is 
now building a class of steam fire engine suitable for parish work, 
of very small size, capable of throwing 250 gallons per minute to 
a height of 130ft. The power is equivalent to that of about twenty- 
eight men, and the price is apparently very moderate—£250. 

Steel as a material of construction creeps slowly but certainly 
into favour with agricultural engineers. A year or two back a 
portable engine with a steel boiler was not to be found. On the 
present occasion two were exhibited by different firms. An engine 
built by W. Alchin, and Sons, Globe Works, Northampton, 7-horsa 
power, has a mild steel boiler of ys plate, well stayed. The 
fire-box is also of steel, of the same thickness, except the tube, 
which is gin. thick. The crank shaft is also of-steel. In every 
respect this engine is a favourable example of the skill of the agri- 
cultural engineer. The guides are well arranged, and the cylinder 
well fixed. A superheater, formed of extra thick wrought iron 
tubes is fitted in the smoke-box, and the hot condensed water from 
the blast pipe is led back to the tank by a small pipe. The water 
gauge is somewhat remarkable, carrying the steam whistle at the top. 
‘The result is a neat bit of brass-work. The fire-box end of the engine 
is suspended on springs, avaluable improvement. Richardsonand Co., 
of Kirton-on-Lindsay, Lincolnshire, also exhibited an engine with a 
Bessemer steel boiler of jin. plates, double riveteds The engine is con- 
structed under Allen’s patent, single cylinder, double-expansive, one of 
the best, if not the best,systems of expansion yet produced. The length 
of the cylinder is equal to twice the stroke, and two pistons are provi- 
ded connected together by a trunk. Midway in the cylinder a packing 
ring is fitted, grasping this trunk, between which and the internal 
supertices of the cylinder a spzce of about an inch intervenes all 
round. Steam from the boiler is first admitted by a double 
slide valve to this annular space, impelling the pistou before 
it. On the completion of the stroke this steam, instead of 
being permitted to waste into the atmosphere, is conveyed 
to the other side of the piston, where it has the full area 
to operate upon. The action on each piston is the same, but very 
great equability of motion is secured by the fact that the full pressure 
steam is always operating on the annular area of one piston, while 
the low-pressure steam is acting on the entire:area of the other. 
The objections to the system lie in the friction of two pistons and 
the trunk; equivalent, we will say, to that of three pistons, but the 
aggregate amount of the resistance due to this cause is in reality 
very trifling. Mr. Allen also exhibited an engine on the same 
principle, built by Messrs. Robey, carefully got up and well desigued. 

The Reading Ironworks Company (limited), formerly known as 
Messrs. Barrett, Exall, and Andrewes, exhibited a portable engine of 
the ordinary class. The back plate of the fire-box is put in with out- 
side angle irons, into which the rivet-heads are countersunk, and 
the job is, therefore, not quite what it ought to be. In the same 
stand was also shown a Lenoir gas engine of about 3-horse power, 
very similar in external appearance to that exhibited in 1862. Many 
important improvements have been made, however, chiefly in matters 
of detail. The battery consists of but two Bunsen cells, a powerful 
induction coil being employed to obtain the spark. We are told 
that these little engines enjoy considerable favour in France, and, 
requiring little attention, there is no reason that they should not 
serve a sufficiently good purpose in situations where a moderate 
amount of power only is required. 

Messrs. Foster, Lincoln, exhibited a neatly got up 10-horse power 
double cylinder, expressly intended for steam cultivation. It is 
a’most uunecessary that we should state that véry many more 
engines than those we have noticed were to be found within the 
Agricultural Hall. Those to which we have not referred, for the 
most part belonged to classes so well known that any recapitulation 
of their characteristics would only prove tedious. Asa rule they 
were well designed, and the workmauship is certainly not worse 
than that for which many firms have won renown, ‘There is, how- 
ever, little evidence of a desire to economise fuel by select expe- 
dients. With afew exceptions, noneof the engines exhibited were 
fitted with steam-jacketed cylinders ; nor is any attempt made, save 
in Allen’s engine, to call in the aid of the principle of expansion. 
It is worthy of note that the injector is wholly eschewed by the 
agricultural engineer. 4ts high price, probably, acts as a bar to its 
employment ; and it is very uncertain in its action when placed at 
a considerable distance above the reservoir from which the feed 
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water is drawn. Short stroke plunger pumps, driven by an eccentric, 
are hatitually employed, and there is no reason to find fault with 
the results obtained. 

The subsidiary applications of steam power to agricultural 
operations were scantily represented. A few centrifugal pumps were 
exhibited; and we noticed one portable engine, fitted with a double- 
acting horizontal pump, worked by a lever arrangement and cogged 
gearing. The centrifugal pump is well known now as an efficient 
auxiliary in drainage operations ; and as it is almost invariably put 
in motion by a portable engine, the systems adopted for driving and 
erecting should be worthy of attention. In the present instance, 
however, nothing of the kind was shown, the portablesand the pumps 
each taking a separate place, as though they bore no relation whatever 
to each other. 

M. Leblanc, of Fleet-street, exhibited examples of a novel 
glass water gauge patented by M. Carré, a French engineer, 
well-known for his improvements in ice-making machines. 
The gauge, is well worth the notice of engineers. It con- 
sists of the ordinary glass tube, enclosed within a strong brass 
case or outer tube, through which a number of circular aper- 
tures are cut in order that the water level may be seen. This 
is all very simple, but the most remarkable point consists in the fact 
that it is impossible to commit the ordinary error of considering the 
gauge glass empty when it is quite ful), or full when it is empty 
on looking through the tube the apertures appear perfectly circular 
below the water level, whilst above it they are oval. The phe- 
nomenon is simply the result of an optical effect. The device is 
very elegant and the gauge is, we understand, very satisfactory in 
its operation. 

Taken as a whole, the Smithfield club show of this year afforded 
fair evidence of a desire on the part of the agricultural engineer, to 
maintain a stan-lard of excellence which has only been arrived at 
after years of earnest toil. That there is still ample room for im- 
provement there is no room to doubt, when we reflect, however, that 
the portable engine, the thrashing machine, and the steam plough, 
were almost unknown twenty years ago, we shall find good reason 
to be satisfied with the progress which has been made up to the pre- 
sent along that road which leads to perfection. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


MARINE BOILERS. 

Sir,—To be a stoker on land is a primary step for an intelligent 
steady person to become an engine man. Our land engine men, as 
a rule, have all more or less been stokers ; but in the marine world 
we find a contempt ever and amongst engineers for the presumed 
mechanical employment of stirring and shoveling coals. Yet 
practically, the skill or non-skill of the party in charge or actually 
attending the fires of a boiler, is the only guite from which is 
deduced the evaporative powers of the heating surfaces, bad or good, 
as the case may be. The pro rata consumption of the fuel to the 
power gained is the true statement of the economy or increase of 
expenditure, and a properly qualified stoker will produce more 
evaporation than a person acting under orders without special 
knowledge. The regulation of the draught in a marine boiler is of 
the greatest importance ; the fuel also demands a varied attention in 
relation to its quality. The idea that a boiler generates more steam 
because its power of consumption of fuel is larger, is too prevalent. 
It is too general an opinion that the greater or more intense the 
action of tbe draught the more evaporation ensues. As in all laws 
there is a limit, so in this case, fuel can be consumed wastefully, by 
an excess of draught and bad arrangement of boiler, or economically, 
by @ proper regulation of the damper, and a more perfect distribu- 
tion of the heated gases. In many instances, the flame from the 
boilers of a steamer can be seen issuing from the funnel, in that 
casv there must either be an excess of draught, or a waut of heating 
surface. In order to keep coal between decks of our large steamers, 
air casings are used around the chimney, and in some instances, 
these have beeu known to be heated to an unsafe degree. As I 
have alluded to the attendant evils of malconstruction and bad 
attendance, it becomes me to make clear the better modes to obtain 
the better result; but, before entering on the subject in detail, I 
will describe the marine boilers at present used. There are two 
classes of boilers—the high and the low—the former for large ships, 
and the latter for small. The high boiler is constructed on two 
plans, the first being flues. The sides, front, back, bottom, and top, 
are flat; the top and the back part join with a bold curve; the 
bottom and the back are connected at an angle due to the curve of 
the ship, or length of the tubes. The fire-boxes are three to five in 
number, the transverse section of each being elliptical at the crown 
#nd bottom, and flat or straight at the sides; the back part is con- 
nected either to separate combustion chambers, or the set of fire- 
boxes are secured to one chamber. The tubes are direct over the 
top, on a line with the fire-boxes, the former having a slight rake 
ascending at the outer end, or to the front of the boiler where the 
smoke-box and uptake commences, which projects at an angle from 
the top of the fire-boxes. At the upper part, or termination of the 
angle of the smoke-box, the uptake is perpendicular, in some cases 
with a water space in front. The water space at the bottom of the 
boiler extends over the entire surface, and to the top of the combus- 
tion chamber ; each fire-box also has water spaces at the sides and 
top between it and the tubes. The next kind of high boiler is the 
satne in principle of action as the Jast, but the fire-boxes are semi- 
circular at the crowns. The top of the boiler is curved from side to 
side, and extends in a curve from the point, with the uptake and 
water space to that of the next boiler. The remaining parts are 
similar to those already described, with the exception that in the 
present example the top and back parts are at right angles io each 
other. In some instances high boilers have uo water spaces below 
the fire-boxes, irom the front to the bridge or length of the bars ; 
this omission is to reduce the total height. The next examples for 
comparison are the low boilers, of two kinds. The purpose of the 
low boiler is to be below water line, and it is at the same time 
adapted for small war ships, or those of light draught or immersion. 
Lhe arrangement is as fullows:—The boilers are usually side by 
side, the fire-boxes being longitudinally with the vessel instead of 
trausversely, as in high boilers. The tops of the fire-boxes are on 
the same level with the tubes, which are at right angles with the 
former. The fire-boxes are at one end of the boiler, two to three 
in number. ‘The combustion chamber extends in front of the 
tubes, to the extreme length of the boiler key and the fire-hoxes, 
minus the water space. The smoke-box of each boiler is at the 
Side, instead of at the front, as in high boilers. The sides of the low 
boilers, next to that of the ship, are in connection with the bottom 
at an angle (as the back of high boilers), the side fire-buxes being 
of the rame shape. The tubes are accessible between the boilers. 
‘fhe water spaces are at the bottom and the sides of the fire-boxes 
and combustion chambers, also at the ends of the smoke-boxes. 
The next example of low boiler will be as follows :—This, as the 
last, is for small vessels, the boiler being raised at an angle at the 
boitom in connection with the side. The fire-boxes are one at 
each end. At the side nearest the ship the tubes are parallel with 
the fire-boxes, but on the same level, the combustion chambers 
being at right angles. There are two smoke-boxes; the main 
smoke-box is at one end of the boiler, usually the forward 
end, that at the aft end extends the entire length of the 
boiler to the main smoke-box; the uptake is connected in the usual 
manner. The water spaces are at the bottom and sides of the fire- 
boxes. combustion chambers, and longitudinal smoke-box. In these 
four examples the arrangement of the stays are precisely alike in 
principle for strength. 

Having described the arrangements of the boilers alluded to I 
will now endeavour to point out the defects and advantages in each 
example. In the high boiler the arrangement of the fire-boxes and 
tubes is the best mode at present known; on the principle tiat all 
gises have a tendency to ascend, the gain by baving the water 
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out from one exit; whereas, in the case of no spaces being at the 
bottom, the sediment collects at the sides of the fire-boxes, which, 
above the fire-bars, are heating surfaces. The blow-out pipes must 
also be placed one to each water space, so as to ensure the action of 
cleansing being as perfect as when the water space extends over the 
bottom of the boiler. The combustion chamber in one compart- 
ment is better for accessibility to close or rivet the ends of the 
tubes, but is not so practical to construct as when in separate 
divisions with each fire-box, on account of the side plates being 
curved in three directions, one curve forming the water space, and 
the remaining t:vo connected to the tube plate and back of the com- 
bustion chamber; moreover, when the latter is in separate compart- 
ments, a water space is gained between each. The uptake, when 
surrounded by a space, becomes a heating surface, and also assists 
as a superheater. As the funnels of high boilers are usually (in war 
steamers) telescopic, I will allude to the mode of raising and lower- 
ing them. The casing next to the funnel is like those beyond or 
outside it, fixed between decks to iron girders. The uptake is fitted 
to the inner casing, and the length of the funnel is from the rest bar 
in the uptake to the top of or beyond the casing, which extends 
from the top of the uptake to the weather deck. Inside the casing 
at the top, and attached to the same, are pulleys—one on each side 
of the funnel. The lifting chains are secured to the bottom of the 
funnel, and pass over the pulleys to barrels keyed on shafts, the 
latter supported by brackets between decks. On one end of each 
shaft are worm wheels, motion to raise and lower being obtained by 
worms and handles worked by manual power; by this meaus the 
funnel is elevated aud lowered evenly, without fear of disarrange- 
ment during a gale or inaction. It would be better if the builders 
of some of our river steamers on the Thames were to adopt this 
system of raising and lowering the funnel rather than the pot-lid 
hinge motion they now use. Any speed of motion can be attained 
without the present evil of cessation of draught and annoyance to 
the passengers. 

My next remarks will relate to low boilers. In the first example 
of my description of this class I stated the tubes were at right 
angles to the fire-boxes, on the same level. Such an arranyzement 
is bad in principle and practice for the following reasons:—Ist. In 
the case of two or three fire-boxes the one in a line with the com- 
bustion chamber is the smallest, but has an excess of draught in 
relation to the other, or the two at the side, which have a plate in 
front or at the end of the fire-boxes. Against this plate the flame 
and heated gases beat and recoil before entering tie combustion 
chamber, thus causing an increase of smoke and less heat than in « 
more direct passage. 2nd. The length of the tubes has to be very 
short in relation to those for other boilers, in order to obtain 
sufficient room between the tube plates of the two boilers. This is 
also attended with a difficulty in cleaning and renewing the tubes, 
both of which must be well attended to in marine boilers. The 
next example of low boiler is as I have described, the tubes on 
the same level as the fire-boxes, but returning by the side of the 
same. This class of boiler has but one fire-box to each set of 
tubes ; but the set that has the long smoke-box (beyond them at 
their sides), is shorter than those that discharge direct into the 
uptake. A better plan would be to have both sets of the same 
length, and to discharge into the long smoke-box, the uptake being 
in the centre of the length of the boiler; by this arrangement an 
equal diffusion of heating surface would be obtained at each end. 
The fire-box in this class of boiler is much contracted at the 
bottom, owing to its being at the sides, and subject to the suction of 
the ship. 

As I have pointed out the defects in the four classes of marine 
boilers 1 have alluded to, it will be expected I should give an idea 
as to my designs for high and low boilers. In the former example 
there is not much room for improvement as far as regards arrange- 
ment. The fire-bars should be kept low duwn, so as to allow the 
process of combustion to ensue as much as possible before the 
heated gases enter the tubes. Although we rely on the tubes as the 
major power for evaporation, it should be borne in mind that the 
less the smoke the greater the heat. It is well known, where 
the flame is pure as a gas the heat is greatly increased. ‘The 
devices to consume snioke are almost numberless ; one idea was, 
that brick bridges, alternately fixed at the top and bottom of the 
fire-box, beyond the bars, would produce the desired effect. But 
this is attended with the wasting of the brickwork, which, in a long 
voyage, would, at the latter portion, become pull, ia relation to what 
it was at the outset. 

In the early part of the year 18581 designed a boiler with 
bridges or water spaces. being « tube of a corrugated form in 
section longitudinally. This idea, although correct in theory, was 
abandoned, for the reason that in practice the repair would be fre- 
quent and difficult. The most practical mode tu consume smoke is 
to make the crown of the fire-box high at the front and along the 
top, decreasing suddenly in height at or beyond the bridge ; by this 
means the smoke is partially consumed before it enters the tubes; 
simplicity in construction, and access for repair should be the lead- 
ing principles for designers of boilers. In the arrangement of low 
boilers 1 would advise that the fire-boxes, one at each end, be in the 
centre (transversely) of the boiler, the flame splitting on each side, 
and passing or returning through two sets of tubes — the smoke 
boxes of each being continued along the sides oi the boiler to its 
centre longitudinally; this arrangement would admit of a large 
high fire-box, and a spacious combustion chamber, both of which 
are essential to produce evaporation economically, the super- 
heating of steam hes become latterly an important acquisition ; 
many ideas have been put into practice al] more or less complicated ; 
two ideas have, however, found favour generally. The first example 
being thus:—-In the front part of the uptake are two casings or 
boxes of gun metal, and secured at each end, tubes of brass connect 
these casings horizontally. Outside the boiler at the front is an 
arrangement of pipes and valves, so that the steam can be let into 
the casing at one end of the uptake, and passing through the tubes 
to the casing at the other is superheated, and from thence to the 
engines. In the case of a fracture of any of the tubes, or a leakage 
from other causes elsewhere (relating to the superheater), the steam 
can be supplied to the engines without passing through the casings 
and tubes alluded to. ‘The next example of superheater is a 
series of wrought iron tubes secured within two plates per- 
pendicularly in the uptake; the ends of the tube compartment are 
closed, the side of the boiler forming one end and the other a 
plating forming the uptake when the superheater is not required. 
It will thus be understood, that the superheating tubes ex- 
tend partially the length of the smoke-box, in front and 
above the boiler tubes, and in case of fracture or leakage 
of the superheater, the smoke and heated gases are allowed 
to pass freely (underneath, instead of through the tubes) 
by the way of the uptake at the end of the smoke-box, dampers 
being arranged accordingly. Outside, in front of the boiler, is an 
arrangement of pipes, as before described, to admit the steam at 
will into the superheater before supplying the engines. These two 
kinds of superheaters have both their good and bad qualities. In 
the first example the steam passes through the tubes, the smoke 
and heated gases surrounding them. This entails a difliculty in 
cleansing the internal periphery of the tubes, from the fact that the 
casings must be disconnected to attain the proper access to remove 
the sediment. That on the outer periphery of the tubes can always 
be removed without disconnection. In the next example the 
action of the evils are reversed ; the steam passing around the 
tubes within a compartment necessitates the removal of the top or 
bottom plates, or doors in front (with no water space) for the pur- 
pose of cleansing; but in this case the internal periphery of the 
tubes having the smoke and heated gases passing through them 





“oS 
perpendicularly, the process of removal of sediment is practically 
accessible without disconuection. 

The two examples I have given may be said to bo the best as far 
as regards the desideratum required and attained in relation to 
superheating steam. What is required,in a boiler is order or arrange- 
ment, but at the same time, the accomplishment of the best result. 
And in order to obtain the same, and accessibility to the parts liable 


reservoir for the sediment that may accumulate, and be easily blown 
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to repair and renewal, simplicity of construction and arrangement 
must be adhered to. The best arrangement of superheater would 
be to put the tubes horizoutally in the smoke-box, the flame, &c., 
passing through the tubes and the steam surrounding the same; the 
bottom or top part of the steam compartment should be connected 
to the sides and ends by bolts and nuts or keys, so that the external 
periphery of the tubes might be cleaned when required. This 
arrangement admits of accessibility to all parts. By dampers in 
suitable positions the superheater, when requiring repair, could not 
be exposed to the full effect of the heated gases and smoke. The 
idea of superheating steam is to dry it, as the present pressure 
used and the priming tends to lower the purity of the steam as a 
gas. It would undoubtedly be better to use a higher pressure, and 
by that means prevent, to a certain extent, the evils now existing. 
There is one great fault to be overcome in the action of superheated 
steam, which is its power to wear the surface of the working parts 
of the engine in contact. In the construction of marine boilers 
and superheaters much remains to be done, both in material and 
design, which, in due time, doubtless, will receive that attention 
and practical skill which never fail to produce the best results. 

Ipso Facto. 

Sir,—* Ipso Facto” has been generalising very much of late on the 
marine engine, but it is evident from his writings that he is a casual 
observer only, and not a man who is willing, if able, to enter inand 
develope the principal elements of the marine engine. 

It would, indeed, be a hard thing for “ Ipso Facto” to commit a 
greater blunder than he has done by setting down the friction of 
the practice of the double trunk engine as greater than that of the 
single piston rod engine, or, in other words, Penu versus Humphrys. 
“Ips Facto’s ” idea of friction being the number of square inches 
contained in the rubbing surface (see Enainger, November 4th), 
instead of the weight multiplied by the co-efficient of friction due to 
the nature of the substance forming the rubbing surface, and of the 
unguent employed. 

As | have been in the employ of both the engineers mentioned I 
will endeavour to do both justice, and, at the same time, to put “ Ipso 
Facto” right in the practice of the friction of the piston and ‘ts 
appendages. Penn uses a six-length counecting-rod, and never less 
than five; and Humphrys uses at all times a connecting-rod three 
and a-half times the length of the crank. “ Ipso Facto” has in his 
generalisation taken no notice of the magnitude or of the direction 
of the jorces due to this great variation in the mode of applying 
the power. For while Humphrys, by the manner in which the 
engines turn, has got all the weight of material due to gravity as 
well as the weight due to the direction of a short connecting-rod upon 
the cross-head guide as friction. Penn causes the weight, by 
gravity of the piston and appendages, to oppove the direction of the 
strain upon the trunk glands due to the long connecting-rod, and 
let us see what these quantities are. (And let me here remark that 
the sum of any two quantities, or the sum of any number of positive 
and negative quantities represented by the leverage of the crank 
about the axis of motion, is the same for the short rod as for the long 
one; but other irregularities and evils are in proportion to the 
relative lengths of the rods.) 

Divide the semi-circle represented by the path of the crank pin 
into twelve equal parts of 15 degs. each, and let the natural sines 
of the angles represent the side of a rectangle, the number of 
which will be equal to 6°8 times the radius, and with a 
piston urged on by a pressure of fifty tons, gives for the 





short connecting rod, 50 Xx }. 14285 X 1° co-efficient of fric- 
vw 

tion = 2°89 tons; weight of piston and appendages, 5 tons X 15 

= 75tons + 289 = 3°64 tops X 68 = 24752; long connecting 

rod, 50 X 3 = 8333 tons — 5 tons = gravity of piston = 3333 
94-70 

xX 15 Co F = -499 X 68 = 3°39 and * — = 73; therefore the 
33? 


friction of the practice of the piston and appendages of the short 
connecting-rod single piston engine, is 7°3 times that of the double 
trunk engine ; and this is a fact which “ Ipso Facto ” cannot reason 
away. 

No gasket gland, whatever be its size, has got any appreciable 
friction after two days’ work, if properly constructed. 

The oscillating cylinder, by its accommodating the direction of the 
piston’s force to the varying angle of the crank, has a greater lever- 
age about the axis of rotation than any other kind of marine engine ; 
and this with a low co-efficient of friction and its occupation of small 
space, are its principal virtues. I hope that “ Ipso l'acto” will do 
justice to the double and single cylinder expansion engines. 

London, Dec. 6, 1864, Tuos, ADAMS. 

MARINE ENGINES, 

Six,—It is with great pleasure I read your correspoudent’s letter 
of the 26th ultimo, in answer to my remarks on the present class of 
marine engines. 

“bE. B. E.” is charitable enough to give the makers the credit of 
not being bigotted to their ideas, But, while the numerous evils 
remain which 1 have alluded to, 1 cannot alter my sentiments 
without perjury to my convictions founded on facts. As regards 
oscillating engines, at present their use is almost confined to the 
paddle wheel; they have been tried for the screw propeller, and 
found to be inapplicable. The gear for working the valves, air, feed, 
and bilge pumps would be greatly increased; butjperhaps “ E. B. k.” 
has a scheme in embryo, as he mentions oscillating engines, [lis 
remarks about the present diversity of character of screw engines 
being due to the class of vessel are rather obsolete, since vessels 
can be designed, as well as engines, to suit the purpose required. 

With reference to expansion valves, those who understand them 
must agree with “KE. B. E.” that the valves should be close io the 
slide. I, knowing this to be a well-known simple fact, did vot 
advert to it in my letter. As regards the economy of fuel in rela- 
ton to power, the pressure of the steam must be incre ased—and the 
higher the better—to obtain the best results. The starting wheel 
on the top of the condenser would be unsafe in action, and disable 
it or the gear. What would be the position of captain and his 
crew, to say nothing of the vessel? As to the simplicity of the 
arrangement of the throttle, blow-through, cylinder, relief, 
and injection valves and levers and the better access of regulation, 
I can assure your correspondent I have arranged all, as simple, if 
not; more so, with the starting wheel at the side instead of on the 
top of the condenser, using a platform for viewing and attention to 
the bearings, &c. Beats 

The length of the connecting-rod has long been a sore point in 
the ailments of the single piston-rod engine; J think it is time to 
acknowledge, after such practical proofs as we have had, that the 
difference of friction in twice and thrice the stroke of the engine is 
not of much importance in relation to the speed or consumption of 
fuel. Those are the two principal attainments to be acquired, 
Theoretically “ E. B. E.” is right; but he, with many others, mag- 
nifies the evil which practice condemns. High velocity avd a short 
connecting rod will produce the better result over that of the slower 
and long production. : 

In relation to my ideal of a marine engine adapted for the screw, 
the boiler should be either of stouter iron or steel plates. The 
design might be like the best now used, with an increase of stays 
or cylindrical fire-boxes, and shell. My expansion valve is the 
most simple I have seen; in fact, I have deduced it from the imper- 
fections of others, taking the precaution to avoid them as far as 
practicable. : 

My arrangement of the valves in the condenser is found by prac- 
tice to be the better plan ; also one steam pipe in the place of two, 
The smaller the joints of the valve seating the more perfect the 
joint; each seating being separate, there is a saving of pattern 
making. In the case of a seating being fouled, it can be removed 
and replaced without the disarrangement of the others. These are 
my reasons for adopting this mode of arrangement and connection. 
As regards cost, will “E. B. BE.’ kindly inform your Lumerous 
readers, including myself, the difference of cost, or the profit and 
Joss, in the use and manufacture of the arrangements alluded to? 


My proposal for working the air and feed pumps is not a question 
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Dec. 9, 1864, 





of giving a better motion, but to dispense with four stuffing-boxes 
and glands, and thereby insure a more perfect vacuum ; this I stated 
in my last letter on this subject. The double piston-rod en;ine can 
never equal that of the single type, the causes being friction, 
number of details, and the non-approach to the better arranged 
condenser and valves, without an immense increase of material and 
space, both of which in marine engines should be avoided as much 
as possible. 

In conclusion, I would thank your correspondent for his courteous 
admission of congeniality with some of my remarks, and should be 
glad to bear some of the practical information with which, doubt- 
less, he is well stored. If agreeable, I will at some future period 
relate my experience and remarks on the engines of the mercantile 
marine. 


London, December 5th, 1864. Irso Facto, 


HOWE’S IMPROVEMENTS IN MOTIVE POWER 
ENGINES. 

Tus invention, by Mr. W. Howe, of Claycross, Der yshire, relates 
to a mode of relieving the ordinary slide valve employed in steam 
and other motive power engine cylinders from pressure to any prac- 
tical extent, without materially increasing the rubbing surface. 
For this purpose it is proposed to apply two slide valves placed 
back to back, working over double ports, each set of ports being 
only half the area required for any size of cylinder. Thus two | 
valve faces, with two sets of ports merging into one port leading } 
to each end of the cylinder, would be adopted, or the ports from 
the two faces may pass forward separately into each end of the 
cylinder. On the back of each slide valve a cylindrical projec- 
tion is proposed to be cast; these projections are intended to be 
halved into each other, and accurately fitted. A recess ie also turned 
on the outside of each projection, and an india-rubber or metallic 
hoop is placed therein. The frame in connection with the valve 
spindle may be made of wrought iron or o'her metal, and must be 
accurately bored to fit the cylindrical projections, and enclose the 
india-rubber or other hoop, keeping it securely in its place. It is 
not absolutely necessary to halve the projections on the backs of the 
valves together. They may be placed back to back with a plain 
butt joint, allowing a little room between for expansion, Over the 
joint a thin metallic hoop may be placed when an india-rubber or 
other flexible hoop is used t» prevent the same being forced into the 
joint. Itis proposed to have a free passage or opening through the 
back of the valves, in order to allow any leakage that may pass the 
india-rubber or other hoop to escape iuto the exbaust pipe. Tris 
passage or opening may be increased in size to such an extent that 
it would be totally unnecessary to have an exhaust passage round 
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the back of the steam chest. In such caso the exhaust steam would 
pass directly through the valves, and out at the exhaust pipe, which 
may be situate on ove side of the steam chest. If requisitea spiral or 
other spring or Springs may be placed inside the cylindrical projection 
on the back of the valves, for the purpose of pressing them up to the 
faces of the cylinder, should they at any time be driven therefrom by 
water or compressed steam acting against the valve faces, ora reliev- 
ing valve may be fitted on to each end of the cylinder to counteract 
such aconsequence; theserelieving valves may be fixed on thecylinder 
end, or on branches cast on the cylinder for that purpose. Lt will be 
seen that if the area of the projection on the back oi the valves were 
increased the weight thereon may be decreased to any extent. 
These projections on the back of the valves may be round, square, 
or of any other shape, but round is preferred on account of the 
greater ease of fitting up. A pair of valves might be cast in one, 
and filted accurately between the faces, which might be inclined a 
little to insure tightness. Oran adjustable wedge might be placed 
between the two valves instead of the cylindrical or other projec- 
tion to exclude the steam entirely from the backs of the valves, but 
the cylindrical projection is preferred on account of its facility of 
adjusting itself to the valve faces when unequal expansion or con- 
traction takes place in the metals employed, as the entirely rigid 
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form of valve would undoubtedly be liable to expand more than the 
outer case, and consequently stick and become immovable. | 
Fig. 1 of the annexed engravings represents a longitudinal section | 
taken through the centre of the steam chest, show ng the back of | 
the valve, and the flexible hoop also in section; Fig. 2 is a longi- 


chest and ports showing the valves, india-rubber and wrought iron 
or other metallic hoop, also in section; Fig. 3 is a cross section 
along the line A, B, Fig. 1, through the eduction port, and Fig. 4 is 
a cross section along the line C, D, Fig. 2, through the steam ports, 

a, a, are two slide valves placed back to,back, and encircled where 
they join with an india-rubber or other hoop }, the whole being 
surrounded by a wrought iron or other metallic frame c, to which 
the valve spindle d is connected; e, ¢, and e!, «1, are the stzam ports 
leading to each end of the cylinder, and connected together by the 
passages / and fi, f1, Fig. 1, and shown in cross section at 

ig. 4; 9, g, are the eduction ports communicating with the ex- 
haust pipe h by the passage i, Figs. 1 and 3, and by the opening 
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through the backs of the valves, shown in Figs. 2 and 3; & is the 
steam arranged to adit the steam to each end of the steam chest, 
as shown in Fig. 2. It is evident so long as the joint between the 
backs of the valves is steam-tight, the pressure ou the backs of the 
valves will be reduced in proportion to the area of the part encircled 
by the india-rubber or other hoop 6, ‘These valve faces may either 
be plain and flat, or circular, so that the valves may reciprocate as a 
piston in a cylinder, or partially revolve as a plug in a tap, the steam 
and eduction ports being cast to suit circumstances. 


CLARK’S IMPROVEMENTS IN LUBRICATING 
APPARATUS. 

Tus invention, patented by Mr. William Clark, as a communica- 
tion from 'T. O. Gencoud, of 29, Boulevart St. Martin, Paris, relates to 
an improved lubricator, applicable to the journals of shafts of 
bearings generally, which possesses the following advantages :— 
This lubricating apparatus may be mounted on the cap of the bearing, 
or at avy other suitable point, the oil being conducted thereto by 
means of a metal or india-rubber tube, and this, whatever may by 
the position of the parts to be lubricated, whether vertical, hori- 
zontal, oblique, or diflicult of access. 

One of these improved apparatus, represented at Fig. 1, consists 
of a suitable chamber or recipient, furnished with a metallic piston, 
working in a small cylindro-conical pump barrel. ‘I'he stem of this 
piston is furnished with a spiral spring surrounding the former, and 
forcing it constantly downwards ; at the upper part of the tangent 
wheel or spiral spring is a ratchet, having four spaces forming a 
cam, on which bears a lever fixed to the piston rod. At each turn 
ef the tangent wheel the lever fixed to the pistor: rod is raised four 
times by the inclined surfaces of the cam, and again returns to its 
downward position by the action of the spiral spring. In these 
four movements the metallic piston is raised four times for intro- | 
ducing the oil, and is lowered four times for projecting said oil in a 
jet on the shaft to be lubricated. 

Another arranzement, represented at Figs. 2 and 2bis, differs | 
from the above only by the piston being furnished with a cupped 
leather, whic) works in a small pump barrel, and instead of pro- 
jecting the oil in a jet allows it to fall a drop at a time in proportion 
to the extent to which the piston is lowered by the cam, or by a 
raichet wheel having two spaces, which is in this case placed under 
the tangent wheel. In Fig. 2 the piston is lowered by means of the | 
cam, and is raised by the spiral spring to permit of the introduction | 








In the annexed illustration A represents the ratchet; B, recipient | 
furnished with a suitable cover; C, C, piston which is of metal in 
the one case and in the other is provided with a cupped leather; D, | 
pipe for conducting the oil; E, inlet of the oil into the apparatus ; | 
F, tangent wheel; G, nut made in two parts (or ratchet in Fig. 2) | 

| 
| 


<upport of tan;sent screw J; 8, piston rod; K, lever fixed to the | 
piston rod, and which is raised by the inclined surfaces of the ratchet 
toothed cam G, 

The lubricating apparatus represented at Fig. 3 is especial:y ap- 
plicable for lubricating several shafts or beariugs at one time when 


| the latter are disposed one beside the other or at slight distances 


apart; it may also be arranged for supplying the lubricating matter 
at several points from oue and the same bearing where there is a 
large area of surface to be lubricated. 

a, ratchet, furnished with a single pawl}, for regulating the 
motion of the apparatus; c, tangent wheel gearing with tangent 


| screw d; f, cam, having tw» inclined surfaces running on two 


friction rollers g, carried by a cross bar h, which latter is guided in | 
its ascending motion by bars %, and actuates the six lubricating 
pistons 7; 7, box of metal or other material forming the receptacle 
for the lubricating matter; 2 pipe cast on or fixed to the cover or 
box j, and serving by means of a float and rod to indicate the level 
of the oil contained in said box. 

Fig. 4 represents an elevation of a simplified and improved ar- | 
rangement of lubricator of this invention. In this figure it will | 
be seen that the double cam /; instead of being horizontal, is | 
arranged vertically, and acts on the piston rod idirect. ‘Che tangent | 
wheel is also in a vertical plane, aud is mounted on the same axis 
as cam /, while further the ratchet lever is modified in an important 
degree ; the improvement consists in dispensing with the ring or 
projection fixed on the shaft, and regulating the motion, substituting 
therefor an eccentric cam m, which is fixed in the desired position | 
by the aid of a pin runuing in slotsn ; and by frictional contact with 


| the shaft of the bearing produces a uniform and smooth motion 


which is communicated to lever o. 


A sHort time since the present Minister for Trade amd Public 
Works, M. Béhic, addressed a circular to the directors of the different 
railway companies in France, requiring certain improvements iv 
the railway service. We extract the following analytical notice of 
this circular from the Railway News :—“ The first requisition has 
reference to the general introduction of a smoke-consuming appa- 
ratus, as ordered by his predecessor in office. As these have not | 
been complied with in all instances, the minister requires immediate | 
attention to be paid to this condition, and the alterations to be made | 
within the space of six months from the dateofhis circular. The in- 
crease in the consumption of coals in lieu of coke for generating steam 


on railways on the Continent generally hasof late assumed colossal 
proportions, and been commented on by the public as an uvjustifiable 
nuisance, That coals form a much cheaper fuel than coke cannot 
be doubted, the saving being estimated at from 40 to 50 per cent., 
according to the greater or lesser proximity of the line to the coal 
districts, in proof of which it may be stated that on the Prussian 
railroads, with a traffic of two and a half millions of German miles 
travelled over in 1855, the expense of coke, then generally used, 
amounted to 1,892,000 dollars in round numbers, whilst in 1860, 
with three and a quarter millions of German miles run over, the 
charge for fuel by the partial substitution of coal for coke, was re- 
duced to only 1,700,000 Prussian dollars. The T'enbrink system, 
80 strongly recommended by the chief engineer, Professor Couche, 
in his report to the minister* seems to be the most cheap and 
practical, uniting, as it does, the principal requir. ments, viz., an 
increased high rate of temperature to the fue!,a complete mixture of 
the atmospheric air with the combustible gases generated, and an 
apparatus for regulating the constant supply of fuel. The expense 
of altering locomotives in conformity with this system is found to 
be not more than 2,000 francs, or about £80. 

The minister then draws attention to the necessity of a more com- 
plete and satisfactory system of communication between the officials 
of a train and the passengers, and vice versa, inviting the directors 
of the different companies to lay before him the results of their own 
experiences, and to make proposals for a better system, though he 
does not go the length of recommending any one iv particular. On 
this subject there is a great deal to be said, as it is a question of 
vital importance, and bas of late been prominently brought forward 
in this country inconnection with our ownrailway system. Whatever 
may be eventually Cecidedon in this respect, whether a rope running 
through the train, or a movable disc as suggested, or simply a bell, 
there is but little doubt that the application of a foot-board and 
hand-rail outside each carriage, as is to be found in use on most of 
the German railroads, would be useful if generally adopted. 

In the interest of the travelling public the minister complains of 
the systematic want of comfort afforded to passengers of the second 


| and third class under the present system, which might be greatly 


improved with very little trouble and expense. ‘ With regard,” he 
says, “to blinds aud curtains, as well as other arrangements for the 


| protection of passengers against the inclemency of the weather, the 


introduction of water closets in every train, and above ull a little 
more attention to the relative position of the seats and backs in 
accordance with the requirements of the human frame, are impera- 


| tively demanded for the comfort of passengers. 


The anatomy and construction of the human frame are referred 
to, and it is shown that the most uncomfortable and injurious 
position to sit in for any length of time is that where the seat is 
horizontal, and the back vertical, no matter whether the materials 
be oak planks or stuffed cushions; whereas the difficulty misht 


| easily be avoided by a trifling alteration in the arrangement of the 


seat and back. In sitting upright, the head, which is comparatively 


| the heaviest part of the human body, being left without any other 


support is forced to rest exclusively on the spine, which soon gives 
sigus of weakness in the pains felt in the back and loins. The 
intestines also are thereby injuriously compressed, and the lungs 


| are de; rived of the needful space for the free exercise of their im- 


portant functions. For short distances this upright position may be 
borne by persons in robust health without injury, and but little 
inconvenience ; but for a long journey, and still more a succession 
of journeys, it is hurtful to the system and uncomfortable to the 


| traveller in the highest extreme. This would, in a great measure, 


be removed by giving the seats a small incline of a few degrees 
inwards, and the back a similar incline outwards, and this is what 
the French minister means by his significant expression of 
paying “a little more attention to the relaiive position of the seats 


{and backs in accordance with the requirements of the human 


frame.” 

The next subject to which the minister addresses himself is the 
warming of carriagesin cold weather. ‘ This,” he says, “is a ques- 
tion of humanity which the companies are bound not to lose sight 
of, and I request you to let me know under what conditions you would 
agree to the insertion of a clause in the service regulations, rendering 
it imperative to heat the passenger carriages of all the three classes.” 


| It may here be mentioned that on several of the lines in Germany 


the practice of warming the carriages has been for many winters in 
successful operation. On some railways they are heated by warm 
water, but that is gradually giving way to the system of using 
heated sand for the purpose—first introduced on the Brunswick 
State lines—which is found to be more simple and practical, as the 
sand retains the caloric for a longer space of time than does water. 
The manuer in which itis used is by thrusting bags of hot sand 


| between the boards of the double bottom with which the carriages 
| are furnished; the bags resting on a bed of ashes—a non-conductor 


tudinal section taken at right angles to Fig. 1, through the steam | REFORMS IN THE FRENCH RAILWAY SERVICE. | 


| of heat—the only outlet for the heat is that which it would also 


naturally take according to the laws of nature, and thus it ascends, 
warming at the same time the floor of the carriage and the tempera- 
ture of the atmosphere in which the passenyers are seated. 

Finally, M. Béuic issues his orders for the regulation of a uni- 
form rate of speed ou all French railways. Express trains are to 
travel at the rate of from 55 to 60 kilometres (35 to 38 English 
miles) per hour, exclusive of stoppages at stations, and ordiuary 
passenger trains at 40 kitometres or about 29 miles. As in France, 


* ** Rapport & son Excellenc: le Ministre des Travaux Publics sur 
l'emploi de la houille dans les machines locomotives et sur les machines & 
foyer fumivore du systeme Tenbrink.” Paris, 1862. 
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express trains only carry first-class passengers, a great agitation 
has been raised by the travelling public to admit second-class 
passengers to the enjoyment of the same facilities. but the ques- 
tion has two sides. In the first place, it must not be lost sight of 
that to enable a train to keep up a given speed the weight to be 
drawn is confined to a certain maximum, which cannot be exceeded 
without a diminution of its celerity, or an increase of motive power 
as a necessary compensation, and this maximum is naturally 
influenced by the gradients of the line to be traversed. In France 


and Germany the average weight of an express train is found to be | 
five first-class carriages, so that there would be pleuty of power for | 


a few second-class carriages in addition. On the other hand, it 
would open the door for discussion as to the amount of fare to be 
charged to second-class passengers in proportion to that paid by 
those of the first ¢! On this subject a first-rate German 
authority, Dr. Schefiler, * after calculating that an advance of 
25 per cent. on the ordinary fares is a just and reasonable charge, 
makes the following pertinent remarks:—‘* On some Continental 
railways, such as the Rbenish, the French, and tbe Belgian, it has 





become customary, instead of raising the fare for passengers by | 
express trains, to confine them to carriages of the first-class, with 


regard to which principle it becomes specially incumbent to observe 
that where the fares for the different classes of passengers are pro- 
portionately adjusted to each other, and to the expense incurred, 
and passengers of different classes are placed in the same relative 
situation to each other in express trains anJ ordinary ones, the 
directors of such lines are under a false impression and are grossly 
deceiving themselves. The conveyance of any one class of 
passengers in an express train imperatively requires an increased 


rate of fares, whether only one class is thus forwarded or several | 


classes together. But to prevent the company from suffering any 
direct loss by such a course of proceeding—supposivg that the 
general tariff of charges is based upon the actual cost, and not merely 
with regard to the expenses of express trains—-this can only be 


effected by altering the character of the different classes in express | 


trains, that is to say, by making them lower than the corresponding 
ones in ordinary mixed passenger trains. And so it is in reality. 
The first-class of express trains is only so nominally, but, in point 
of tact, it is nothing more than an accelerated second-class. 


of the compartments, which is only of secondary importance and 
consideration, as it is the number of seats and the width of the 


carriages which alone form the fundamental principle cf realising | 


for the company adequate pecuniary returns. If this mode of 
reasonivg be correct. the above proceeding, properly speaking, is a 


deception of the public, for the express trains in reality consist not | 
of first-class passengers but of second-class who pay the fare of | 


first-class in ordinary passenger trains. 





SMITH’S IMPROVEMENTS IN MACHINERY FOR | 


DRAGGING BRISILES AND SORTING FIBRES. 

Tus invention, patented by Mr. A. Smith, brush manufacturer, 
Stratford, consists in constructing and arranging machinery for 
dragging bri tles, and for drawing or sorting fibres and hair as here- 
after described and illustrated in the accompanying epgravivg. 

Fig. 1 is a plan, and Fig. 2 a side elevation of the machinery. 
Upon guides or supports A, connected to the framing B of the ma- 
chine, is mounted a reciprocating frame C, which forms the upper 
nipper, and has jointed thereto an additional piece D, to form the 


* “Die Transportkosten und Tariffe der Eisernbahnen.” Wiesbaden, 
1860. P. 38. 


This | 
2 Pa ‘ . — ° ° ° 64 | 
identification of classes is not so visible in the interior arrangement | 


lower nipper (see the detached view of the nippers, Fig. 3). The 
lips of the nippers are, by preference, of india-rubber, and have 
connected to them an apron a, in the manner described in the 
specification of letters patent granted on the 20th July, 1862, 
No. 1813. Theshoot E, on to which the bristles or fibres fall, is, by 
preference, corrugated, us is also described in the said specification ; 
| it is hinged to the under part of the lower vipper at b, and moves to 
and fro with the reciprocating frame C. Near the upper end of the 
| shoot E is hinged a transverse plate F, the back of which, in the 
backward motion of the reciprocating frame, is caused to rise by 
means of a projection or cam ¢, so that it is raised into a more vertical 
| position to receive the bristles released from the nippers. In 
| the forward motion of the reciprocating frame this plate F falls by its 
| 





own weight (or otherwise), and tbe bristles fall therefrom into the 
corrugations of the shoot. At the lower end of the shoot is cut away 
or removed a portion of each groove, as shown, whereby thie bristles 
| are prevented from falling on to the gathering table in an irregular 
manner, or instcad of cutting away portions as just stated, a pin is 
fitted between every two corrugatious ata slight angle to the shoot. 
Motion is imparted to the reciprocating frame © by rods I, I, and 
cranks or eccentrics J, J, connected to a shaft K, driven by a pinion 
L in gear with a wheel M onashaft N turned by hand, or the 
sbaft K may be driven in avy other convenient manner. The 
nippers C, D, are caused to open and close at the proper time as 
follows:—Supposing them to be closed, after having teken hold 
of a certain quantity of fibres or bristles, the rear end or tail of 
the lower nipper D in the backward motion of the reciprocating 
frame C comes against one or more cams or projections ¢, on a cross 
| barf, and is thereby raised. The lower nipper G being jointed at 
about its centre to the reciprocating frame, when the rear end or tail 
thereof is raised, as just mentioned, its fore end is depressed and 
separated from the upper nipper; the apron a@ at the same time 
becomes stretched, and ejects the bristles or filres, which fall on to 
the hinge plate F above mentioned, and thence to the corrugated 
shoot E. In the forward motion of the reciprocating frame C, as 
soon as the rear end of the lower nipper leaves the cams or projec- 
tious ¢, the nippers are closed by springs, as hereafter mentioned, 
until the rear end of the lower nipper comes in contact with other 
cams or projections g on the bar G, whereby the nippers are open to 
receive a supply of bristles or fibres. ‘The shoot is, as before stated, 
| hinged to the under part of the lower nipper D, and in the backward 
motion of the reciprocating frames C a fixed transverse bar O carry- 
ing loose rollers, on which the shoot rides, causes the shoot to assume 
| a more inclined or a horizontal position, in order that it may receive 
the bristles or fibres released from the nippers in the forward motion 
of the frame; the shoot gradually resumes its most vertical position, 
whereby the bristles or fibres fall therefrom on to a gathering table 
| or other receiver. The nippers are closed by springs 7 acting 
| against the top of the rcar end or tail of the lower nipper. 

To feed the machine, the attendant places the bristles or fibres 
upon a lath or plate &, furnished with a comb or teeth, above 
which he places another similar lath or plate /, in such manner that 
the teeth of one lath take into the teeth of the other lath; these 
laths are attached to a bed plate P, made to travel towards the nip- 
pers O, D, by means of a ratchet wheel on ashaft Q. This wheel 
is shown detached at R, Fig. 4, aud is taken into by a pawl 8, actu- 
ated by a lever T, fitted to the shaft K. At each backward motion 
of the reciprocating frame the bed plate P moves about the eighth 
of an inch, more or less, nearer thereto, so that bristles or fibres of 
gradually decreasing length are each time presented to the nippers, 
until they are dragged or drawn to the length required. When the 
bed plate has reached the end of its course, a projection U, carried 





! by a wheel V, in gear with another wheel W, which is itself in gear 
‘ 








| strength of S C 








with tecth on the ratchet R, comes in contact with a leg or backward 
extension of the pawl 8, which is thereby disengaged from the 
ratchet; the bed plate is then returned to its first position by a hand 
wheel X on the shaft Q, or it may be returned in any other conve- 
nient manner. Two thin plates m, one above and the other below 
the level of the bed plate P, and sliding up and down on vertical 
rods n, collect or press together the ends of the bristles or fibres, so 
that they are presented in an even and compact layer to the lips of 
the nippers. These plates are worked by rods 0, connected to a 
— lever p, actuated by another rod g and eccentric r, on the 
shaft K. 








ON THE APPLICATION OF IRON TO THE 
PURPOSES OF NAVAL CONSTRUCTION, 
By Wa. Farpaten, Esq., LL.D., F.R.S, 
(Concluded from page 337.) 

On comparing table 4, giving Mallet’s co-efficient, with the 
specific gravities, similar correspondence is observable to that 
already noticed in the case of tensile breaking strain. ‘he excep- 
tions also occur in the same series, nsmely, the D plates. Of the 
iron plates of different manufacturers, the A series throughout 
manifest the greatest amount of dynamic resistance. Next to it the 
hammered plates of series B, and, lastly, the rolled plates of series 
D. ‘Taking the thicker plates, which give the most accurate 
results, and employing the iron plates of series A as a standard of 
comparison, we have the following ratio of dynamic resistance: — 

De 
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The maximum difference amounting to 41 per cent. between C and 
D), and 31 per cent. between A and D 

To the above extract from the report of the special committee 
on Iron, we may add the results of some experiments on the tensile 
coronet bars, conducted some years since at 
Woolwich, by Mr. Loyd, inspector cf machinery To that gentle- 
man we are indebted for the follawing results :— 

Taste V. 
Summary of Results, Tensile Strength of Bars. 





encth of Bar| Diameter | Breaking | py. oaes Elongation 
veienches. |, Of Bar || Weight | Tilopgaton | "per unit 
P in inches. | in tons, ‘ of length. 

120 { 1 at) 

4z rr 8 

36 1 8 

wh 1 h°2 

lv 1 327290 42 





In another series of experiments it was found that the continued 
strain of three-fourths of the breaking weight had no effect upon 
the bars, and that it might have been prolouged indefinitely without 
injury to the cohesive force by which the particles were united, 
These facts, although exceeding'y iuteresting at the time, have 
since been carefully investigated, and, having to refer to them in 
the sequel, it will be sufficient for our present purpose simply 
to advert to the plastic nature of the iron, by which the bars 
sustained an amount of elongation exceeding that of most other 
irons. 

It appears from table V. that the rate of elongation of wrought 
iron bars increases with the decrease of their length; thus, while a 
bar of 120in. has an elongation of -216in. per unit of length, a bar 
of ten inches has an elongation of 420in, per unit of its length, or 
nearly double what it is iu the former case. The relation between 
the length of a bar and its maximum elongation per unit of length, 
may be appropriately expressed by the following formula, viz:— 

v0 


i= 18 + —- 


where L represents the length of the bar, and / the elongation per 
unit of length of the bar. These results are of some value, as 
they exhibit the ductility of wrought iron at a low temperature, 
and also the greatly increased strength which it exhibits with a 
reduced section under strain, 

2nd. On the Strength of the Joints of Plates when united with rivets, 
as compared with the Strength of the Plates themselves.—To a-certain 
the facts, and to show how nature works in this direction, we are 
compelled to have recourse to the old but certain test of experiment, 
This appeared to me as the only certain method of arriving at truth 
in physical research. Lesorting, therefore, to this expedient it will 
be necessary to vote, What appears obvious to the most casual 
observer acquainted with iaechanical construction, that to unite 
plates together so us to make the joints as secure as if they were 
continuous and homogeneous in character is a desideratum. It 
would be desirable, for example, to have the longitudinal sheathing 
of our ships in strips or plates without joints ; but this could not be 
done by welding, and here we have to resort to the expedient of 
uniting them together by bolts or rivets. Now it has been found 
that the latter process is by far the strongest and most endurable, as 
the rivets are generally put in hot avd are hammered, or, what is 
decidedly preferable, compressed by the rivetting machine into the 
holes prepared for their reception. A good rivet requires a head on 
each side, the same as a bolt and nut, but there is this difference, 
that the rivet becomes, when carefully inserted, part and parcel of 
the plate, and, when duly proportioned as to size and number, is 
equal in strength to the plate itself, minus the part punched out by 
the rivets. It is, therefore, desirable in every case where plates 
have to be joined that they should be united by rivets. 

In shipbuilding, and in every other construction where wrought- 
iron plates form the principal material, it is essential that this part 
of the inquiry should be explicitly and clearly understood. It is, 
therefore, most desirable that the question should be thoroughly 
investigated, and that all those engaged in constructions of this 
kind should be fully aware of their importance, not only as regards 
the acquisition of knowledge, but the heavy responsibilities which 
attach to works on which the lives and property of the nation and 
of individuals depend. Impressed with these views, | may venture 
to submit to the engineer and naval architect the results of experi- 
ments which from time to time, and for a long series of years, have 
engaged my attention. In attempting to unite plates by the inser- 
tion of rivets we have to consider :— 

1st. Punching.—Now this is a very important part of the ship- 
building process, first, that the holes should be clean and well cut, 
and that by a perfectly flat steel punch ; secondly, the holes in the 
plates when put together should be coincident, and have a common 
centre, and should cover each other. To accomplish this, it is 
desirable that the punching should be done, if possible, by a self- 
regulating machine, but when this cannot be accomplished, the 
greatest care should be observed on the part of the workman to see 
that the punching is executed so as to bring the holes to coincide, 
and not incur the anomalous condition of having them half blind— 
as it is technically called—or nearly blind altogether—a circumstance 
which in rough imperfect work too often occurs. 

It is much to be regretted that more attention is not paid to these 
operations, as inaccurate punching is seriously detrimental to the 
plates ; and there is nothing which causes more injury to the 
security and tightness of the joints than bad rivetting. The 
remedy chiefly in use by workmen as a compensation for the want 
of coincidence, is to drive through both holes a tapered steel pin, or 
drift, forcing and tearing the plate in every direction; and in order 
that they should obey the dictates of physical force as administered 
by a sled»e hammer, iu the hands of one whose muscular develop- 
ments are greatly in excess of the reflective functions of his brain, 
the holes are enlarged, and the rivet very imperfectly closed, at an 
oblique angle to the face of the plate. This is a process which 
cannot be too much condemned, and appears to be the strongest 
argument against the punch, Some engineers, to avoid this e 
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insist on naving the holes in the plates drilled, but, according to 
our judgment, this system is better adapted to bolts than rivets, as 
the drill makes a perfectly parallel hole, which is never so sound 
nor yet sosecure as that which comes from the punch; and for this 
reason, that in punching a hole through an iron plate, it is not 
exactly cylindrical, parallel, or smooth, but the frustrum of a cone, 
and hence follows the superiority of the joint, as more closely incor- 
porated with the plates. It will not be necessary in this place to 





| 


determine the law by which this particular form is attained, suffice | 


it to observe that the diameter of the punch is to the hole in the die 


as 1:1-5 or 1: 1°20 for ordinery work, and we have therefore a hole | 
in the plate or the piece punched out with oblique sldes, the angles | 
of which vary in the ratio of the thickness of the plates, and these, 


with coincident holes, form a sound and perfectrivet. Now this 
form of hole is not injurious, but of great value as regards the 
strength of the joints, as the conical form of the holes is equivalent 
to a countersunk rivet on each side. It is, moreover, highly advan- 
tageous in shipbuilding, where the rivets are countersunk on one 
side, and where a perfectly smooth surface is required for the passage 
of the currents on the other. 

To arrive at the strongest form of joint, it is necessary in this case 
to punch the plates, so that the narrow sides of the holes are in con- 
tact. ‘his is the more essential, as the heads of the rivets are easier 
formed, and the holes better filled, when performed either by the 
hammer or by compression. By the latter process—machine rivet- 
ing—the joints are brought closer together by contraction as the 


rivet cools, and the adhesion of the two surfaces is greatly aug- | 


mented, ; 
Rivetting.— During the early stages of iron construction, and as 
recent as the time to which we have alluded when shipbuilding was 
first introduced, there was only one system of uniting the joints of 
iron plates, namely, the overlap single-rivetted joint. Now it is 
widely different, as the variety of purposes to which plates are 
applied reuders a new and entirely different principle of rivetting 
essential. When the double-rivetted joint came into use is uncer- 
tain, but its advantages were first shown during the progress of my 
earlier experiments. These experiments were conclusive as to the 
value of the double-rivetted joint; but a new system of iron con- 
struction has been developed in the experimental researches which 
led to the form and construction ‘of the Britannia and the Conway 
tubular bridges. In these structures it was imperative that the 
joints submitted to tension should be equal, or at least approximate 


|a ship and that of a monster tubular girder are analogous, it is 


closely to the strength of the solid plate; and after a great number | 


of experiments it was found that the old system of single and double 
joint rivetting was not only inapplicable but weak and insecure. 
‘This insecurity led to a more extended series of experiments, a sum- 


mary of results of which I have now to record for the benefit of | 


those whoare not acquainted with the facts, and to whom it may 
be useful in the varicd forms of construction as applied to iron ships 
and bridges. 

General Summary of Results as obtained from Experiment. 


| Strength of double- | Strength of single- 
rivetted joints of rivetted joints of 
of | equal section to the | equal section to the 
the plate | plates taken plates, taken 
Breaking weight in | through the line of | through the line of 
| Ibs, per square | rivets. Breaking rivets. Breaking 
weight in Ibs. per 
square inch, 


Cohesive strength 





ch. | weight in Ibs, per 
| square inch, | 


52,352 45,743 
48,21 36,806 
43,141 
| 43,515 
40,249 
44,715 
27,161 





aaa ne 486, 53,635 100 


The relative strengths will, therefore, be— 


For the plate .. .. « oc o2 oe ee 1,000 
Double-rivetted joint ..) .. es .. oe. 10% 
Single rivetted joint .. a ae Tl 


From the above it will be seon that the single-rivetted joints have 
lost one-fifth of the actual strength of the plates, while the double- 
rivetted have retained their resisting powers unimpaired. These 
are important and convincing proofs of the superior value of the 
double joint; and in all cases where strength is required this 
description of joint should never be omitted. It appears, when 
plates are rivetted in this inanner, that the strength of the joints 
is to the strength of the plates of equal sections of metal as the 
numbers— 


Double- Single- 


I"late, rivetted rivetted 
joint. joint. 
1000 +: 1,021 and 791 
Ina former analysisitwas.. .. Low : 933 and 731 
Which gives usameanof .. .. 10u0 : 977 and 76l 


which in practice we may safely assume as the correct value of each. 
Exclusive of this difference we must, however, deduct 30 per cent. 
for the loss of metal punched out for the reception of the rivets; and 
the absolute strength of the plates will then be to that of the 
rivetted joints as the numbers 100, 68, and 46. In some cases, Where 
the rivets are wider apart, the loss sustained is, however, not so 
great; but in boilers and similar vessels, where the rivets require to 
be close to each other, the edges of the plates are weakened to that 
extent. In this estimate we must, however, take into consideration 
the circumstances under which the results were cbtained, as only 
two or three rivets came within the reach of experiment; and, again, 
looking at the increase of strength which might be gained by having 
« greater number of rivets iv combination, and the adhesion of the 
two surfaces in contact, which in the compressed rivets by machine 
is considerable, we may fairly assume the following relative 
strengths as the value of plates with their rivetted joints— 

Taking the strength of the plateat =... 6. 6. oe wee 109 

The strength of the double-rivetted joint willbe .. 0... .. 70 

And the strength of the single-rivetted co ve ee ce ce «6B 
Theso proportions may therefore, in practice, be safely taken as 
the standard value of joints such as are used in vessels where they 
ave required to be steam or water tight, and subjected to pressure 
varying from 10 Ib, to 100 Ib. on the square inch, 

Hivets.—On this subject we have to consider the diameter, pitch, 
and length necessary to be observed in forming sound aud tight 
joints without injury to the plates beyond the amount of metal 
punched out for the reception of the rivets. 1 have investigated 
this subject with great care, and, from my own personal knowledge 
aud that of others, have collected a number of practical facts, such as 
long experience alone could furnish. From these data I have been 
enabled to compute the following table, which, for practical use, 1 
have found highly valuable ip proportioning the distances aud 
strength of rivets in joints requiring to be steam or water tight. 





Table erhiliting the Strongest Forms and Best Proportions of Rivetted 
Joints, as deduced from the Experiments and Actual Pract 
; : Distance of — Quantity Quantity 
Thickness Diameter |Length of rivets from or lap in of lap in 
of pates inofrivetsin, rivets in centre to Single double 
inches, mches. | inches centre in joints in joints in 
| inches inches. 





“Lo 3.16 
116 

at} | 5-16 
3s 6-16 
d S-16 
63 lv- 16 b 
"Th = 12-16 11: 3°25 suo) 





|Forth 





‘The figures 2,15 4:5, 6, 5, &e., in the preceding table are multi- 
pliers for the diameter, length, and distance of rivets, also for the 





| elevation from the trough to the crest of the wave is 24ft., and the 


quantity of lap allowed for the single and double joints. These 
multipliers may be considered as proportionals of the thicknesses 
of the plates to the diameter, length, distance of rivets, &c. For 
example, suppose we take three-eighth plates, and required the pro- 
portionate parts of the strongest form of joint, it will be— 
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375 X ‘750 diameter of rivet, jin. 
375 X 44 = 1688 length of rivet, 1jin. 
375 X 5 = 1875 distance between rivets, 
1fin. 
375 X 5} = 2-063 quantity of lap, single 
rivetted joint, 2in. 
375 X 5k + } = 3°458 quantity of lap, double 


rivetted joints, 3}in. 

‘75, 1°68, 1:87, 2°06, and 3°43 are, therefore, the proportionate 
quantities necessary to form the strongest steam or water-tight 
joints on plates three-eighths of an inch thick. . 

3rd. On the Resistance of Plates, as applied in Different Forms to 
the Force of Compression.—We have already noticed, when treating 
of the tensile strain to which a ship is subjected, that another equally 
important force is in operation in the movements of the vessel—that 
of crushing or compression. This is more apparent in iron than in 
wooden structures, as thin plates are liable to distortion when forcibly 
compressed in the direction of their lengths; and in shipbuilding, 
as in tubular girder bridges, this tendency to pucker requires to be 
carefully guarded against. When conducting the experiments for 
the Conway and Britannia bridges, this weakness was strikingly 
apparent, aud was carefully considered ; and as the strains in that of 


necessary in both structures that the resistance should be clearly 
understood, the two forces nicely balanced, and the tendency to 
buckle prevented. bk ’ 

To enable the practical shipbuilder to acquire this knowledge, 
and become acquainted with the laws which govern iron structures 
of different forms, it will be necessary to investigate this question 
attentively, and endeavour to establish sound principles of con- 
struction in the minds of those who are entrusted with designs of 
such great public importance. 

To construct a perfectly secure iron ship, every one of the trans- 
verse joints should be planed, in order that the ends of the plates 
may butt and form a solid joint. This connection is the more 
important, as the action of a vessel pitching at sea is a continued 
series of alternate strains of tension and compression. ‘This motion 
is the most violent to which a vessel afloat is subject, and it is the 
most injurious to the structure. A vessel of war covered with 
armour plate, or a mercantile ship with a heavy cargo, plunges 
heavily at sea, and the waves meet her with violent shocks, so much 
so as to slacken her speed, and .cause her to tremble or vibrate on 
the crest of the wave. This motion is somewhat analogous to 
that of rolling, but much more severe, as that part of the vessel 
which is left unsupported acts as a weighted lever on a transverse 
axis through the ship’s centre of gravity, and thus produces severe 
strains at midships. By extending the weights or cargo in tke 
direction of the bows and stern, these strains are increased, and this, 
asa general rule, should be avoided by concentrating the cargo as 
much as possible at the centre of the ship. p Se 

Let us suppose a vessel in the middle of the Atlantic or Pacific 
ocean having to encounter a rolling sea in a storm, where the 


distance from point to point 380ft. to 400ft.; and, supposing that 
these waves move at a velocity of ten knots an hour, and we have a 








vessel as represented in Fig. 1, with two waves, one at the bow and 
avother at the stern, and her midships partially unsupported, as if 
two liquid rollers (if I may be allowed the expression) were passing 
at the above rate under her bottom. In this position the strains would 
have a tendency to crush the material composing the upper deck at 
A, and to tear asunder the hull or bottom B, Hence the necessity 
for increased resistance in those parts. Reversing this position, and 
supposing that the liquid rollers or waves have passed from the bows 
and stern to the centre of the ship, we have her balanced in the 











shape of a scale beam as at Fig. 2, with both ends only partially 
supported. In this position the strains are reversed, and we have 
the crushing force along the bottom as at B, and the tension or 
tearing force pulling at A on the upper deck. 

Assuming, again, that the wave has passed from the centre of the 
vessel half-way to the stern, and we have the same forces continued, 
namely, the maximum of tension on the upper ceck at the point A 
immediately over the apex of the surge, and compression at B below 
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In these forms we have nearly all the disturbances and variety of 
strains, independent of rolling and wrenching, to which vessels are 
subjected when afloat. Under other circumstances, such as a vessel 
stranded on a lee-shore, beaten on rocks or sandbanks, similar forces 
of much greater intensity come into operation, and the only safe- 
guard in these conditions is increased strength at midships anda 
sufficient number of water-tight bulk-heads, dividing the ship into 
five or six different compartments. 

From the above it will be seen that alternate stra'ns of varying 
intensity are contiuually in action during the time te vessel is 
pinning at sea with the whole of her cargo on board, 

On the question of the strength of iron ships, we could nct havea 
more striking illustration of the disastrous effect of defective con- 
struction than that which took place in the case of the Montreal 
oceau mail steamer Jura, only a fortnight ago, which, by some 
mistake of the pilot, ran upon the Crosby spit, a narrow sandebank, 
at the entrance of the Mersey. She was running full speed at the 
time. The fore part of her keel becan:e fixed on the bank, the stern 
hanging in deep water, and the resu!t was she parted at midships, as 
shown in the sketch, entirely for want of a judicious application of 
iron stringers on each side of the upper deck, calculated to balance 
the area of the hull at midships, and to resist the force of tension 
which tore her asunder on the upper deck. 

On this very important inquiry of alternate strains, we are for- 
tunate in having before us a series of experiments on the endurance 
of iron-jointed beams subjected to these changes. Not exactly | 








similar to that of a steam engine beam, but a less severe test, arising * 


from alternately reimposing and removing the load. ‘This, it will 
be observed, was simply a constant change of tensile force in one 
direction, and compressive on the other ; whereas, that of a ship is 
subject to both tension and compression on the bottom and upper 
deck, and rises and falls upon the waves. 








On referring to the experiments to which we have alluded, we 
arrive at this curious and interesting fact, that the joints of au iron 
rivetted beam sustained upwards 1,000,000 chauges of one-fourth 
the weight that would break it, without any apparent injury to its 
ultimate powers of resistance. It, however, broke with 313,000 
additional changes, when loaded to one-third the breaking weight, 
evidently showing that the construction is not safe, when tested 
with alternate changes of a load equivalent to one-third the weight 
that would break it.* 

These results are probably not witbout interest as regards the 
construction of iron vessels, as they appear to be conclusive that time 
is an element in the endurance of structures when subjected to 
severe strains affecting their ultimate powers of resistance. It is 
difficult to determine or pronounce what is the correct measure of 
safety, whether one-fifth or one-fourth the breaking weight, but we 
have sufficient data to be assured that every disturbance, however 
minute, in the molecular construction of bodies finally tends to their 
destruction, and it is only a question of time when rupture ensues. 
We may, however, be assured that a ship, as well as a beam, is 
practically safe for a long series of years when the strains do not 
exceed five tons per square inch upun tie wrought-iron plates of 
which it is composed. 

Dr. Rankine has investigated this question, and in a paper read 
before the mechanical section of the British Association for the 
Advancement of Science at Bath, entitled ‘On Some of the Strains 
of Ships,” he states that in previous scientific investigations respect- 
ing the strains which ships have to bear it has been usual to sup- 
pose the ship balanced on a point of rock, or supported at the ends 
on two rocks. The straius which would thus be produced are far 
more severe than auy which have to be borne by aship afloat. The 
author computes the most severe straining action which can act on 
a ship afloat, viz., that which takes place when she is supported mid- 
ships on a wave crest and dry at the ends, and he finds that the 
bending action cannot exceed that due to the weight of a ship with 
a leverage of one-twentieth of her length, and the racking action, 
cannot exceed about sixteen-hundredths of her weight. Applying 
these rules to two remarkably good examples of ships of 2,680 tons 
displacement, one of iron and the other of wood, described by Mr. 
John Vernon, iv a paper read to the Institution of Mechanical 
Engineers in 1863, we find the following values of the greatest stress 
of different kiuds exerted on the material of the ship:—In the iron 
ship—tension, 3°98 tons per square inch ; thrust, 2°35; racking stress 
0-970. It follows that in the iron ship the factor against bending is 
between 5 and 6, agreeing exactly with the best practice of 
engineers, and that there is a great surplus of strength against 
racking. In the wooden ship—tension, 0°375 tons per square inch ; 
thrust, 0'293. Here the factor of safety is between 10 and 15, which 
is also agreeable to good practice in carpentry. As for the racking 
action, the iron diagonal braces required by Lloyd's rules would be 
sufficient to bear one-third of it only, leaving the rest to be borne by 
the friction and adhesion of the planking. 

From these inquiries it would appear that the strains are consider- 
able on an iron ship—that for tension being 3°98, or 4 tons per square 
inch; thrust, or compression, 2°35 tons; and racking stress, 0'975 
tons; evidently showing that a ship labouring at sea is subject to 
severe tests of repeated strains, independent of shocks which may 
occur from displacement of cargo or waves of greater magnitude, which 
generally succeed each other at certain intervals in severe gales. But 
be this as it may, itis necessary to have iron ships securely and 
strongly built. 

Flerure and Crushing.—It has been ascertained that the effect of 
compression on any substance is to shorten its height and to enlarge 
its surface by increasing its bulk horizontally. Supposing, however, 
that the substance is confined and prevented from spreading in that 
direction, and it will then be found that the weight of one ton com- 
presses wrought iron about ;oj55 part of an inch; and in cast iron, 
which is much harder, we meet with this anomalous condition, 
namely, that a similar specimen is shortened or compressed 
yo3oo parts of an inch, being double that of wrought iron with the 
sue Weight. ‘This arises, probably, from the porosity of its 
crystalline structure as compared with wrought iron, which under- 
goes a process of consolidation by hammering and rolling. 

Another curious circumstance conuected with wrought iron when 
submitted to compression is, that it will bear any amount of pressure 
provided it be sutticiently ductile. It, however, suffers distortion 
by a comparatively light weight, and its resisting powers are 
seriously injured with 12 tons per squareinch. Beyond this it may 
be compressed to any extent, provided it be sufficiently plastic, by 
enlarging its base and shortening its height till it becomes a perfectly 
flat plate. With 12 tons its elasticity is much impaired, and it takes 
a considerable permanent set, which increases as the square of the 
load, and in most cases, where these effects are important, it is desir- 
able, if not absolutely necessary, to keep within the limits of its 
elasticity. 

We have already seen that both the top and the bottom of a ship 
have to resist a force of compression analogous to that sustained by 
columns, and that being the case it is desirable that we should be- 
come acquainted with the resistances of wrought iron of different 
forms in that direction it is also necessary to ascertain the laws by 
which these resistauces are regulated in the relative positions 
of the upper deck and tbe lower hull of a ship. Effectively 
to resist these forces, it is obvious that the covering plates below and 
the stringer plates above require to be stiffened, or, in other words, 
to convert them into a series of horizontal pillars, calculated 
to offer an equally powerful resistance to compression as they do 
to tension. it was for that object that the late Professor Hodgkin- 
son undertook—in conjunction with the writer, when engaged in 
the construction of the Britannia and Conway bridges—a Jaborious 
series of experiments on the compression of wrought iron plates and 
tubes which form the top of these immeuse structures. ‘These ex- 
periments apply with equal force to the construction of iron ships as 
they do to tubular bridges, and we may therefore fiud it serviceable 
to offer a few remarks upon them. 

In the earlier experiments it was found that round, square, and 
rectangular tubes, uf a given length, presented nearly double tue 
iesistiug powers wheu che same weight of material was app ied in 
the form of a tube or celi than it did in the form of a suid plate. 
These facts were subsequently confirmed by Professor Hodgkinsen’s 
experiments, of which the annexed table is an abstract - 

A plate employed as a pillar resists flexure in a much higher 
ratio than in the simple proportion of its thickness, such stiffness or 
strength being analogous to the transverse stiffness of a beam; 
hence, as in the beam, it will also be highly advantageous to dis- 
tribute any given uiaterial in a pillar, in such a manner as toinsure 
the greatest possible depth in the direction in which it is liable to be:.d. 
Mr. Hodgkinson states that if the pillars are short as compared with 
their diameter, such precautions are unnecessary, the cubic inch of 
wrought iron cannot be put in better form! [but if it were rolled 
iuto a very Jong and very thin plate one inch broad and placed on 
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Resistance of Rectangular Tubes all 10ft. long, to a 
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Force of Compression in the di rection of their Length. 
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edge the smallest force would bend it. If we shorten this thia plate 
by increasing its thickness, but maintaining the same height of one 
inch, we shall increase its resistance to flexure in proportion 
directly to the cube of the thickness, and in proportion inversely 
to the length, since the length will diminish in the same propor- 
tion as the thickness increases, therefore the strength will increase 
directly as the square of the increasing thickness, or inversely as 
the square of the decreasing length, until the plate arrives at such 
a thickness that it will partly fail by crushing. This law will now 
begin to vary as we go on increasing the thickness at the expense 
of the length; and ultimately, as we approach the cube itself 
again, the strength, instead of varying as the square of the increas- 
ing thickness, will cease to vary at all with the thickness; its 
strength will, therefore, have varied during these changes as 
every power of the thickness between 0 and the square of the thick- 
ness, While the resistance itself would be represented progressively 
by every quantity between sixteen tons and 0, the quantity of 
material or section and height having remained constant, so that 
n-square inches of sectional area on the top a tube may resist any 
compression between 0 and x + 16 tons, according to the form in 
which it is applied. 

We should thus use the thickest plates we can get for the top of 
a ship or a tube, until their thickness was such that any variation in 
the thickness causes no corresponding variation in their resistance 
to compression ; beyond this we get no further advantage. If, 
however, we are compelled to use thin plates, we should arrange 
them so as to ensure depth to resist buckling. If one cubic inch, 
when rolled out into a long strip, so as to fail by flexure, were, for 
instance, formed into corrugations, it would in this form support 
considerably more than in the form of a straight plate, for instead o! 
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being a mere line in section, with no depth, it would now possess a 
depth equal to the versed sine of the corrugations, or equal to the 
distance between each convexity; and in this corrugated form we 
should attain the maximum resistance to pressure, viz., sixteen tons 
with our plates much thinner than when used straight. The 
depth would be still further increased if we folded our corrugated 
plate round upon itself, so as to complete a series of tubes, taking 
care to unite carefully the points of contact. There are numberless 
familar examples of stiffness obtained by such method of construc- 
tion. An ordinary paper fan, and many household articles in tin, 
though constructed of thin and pliable material, are extremely 
strong and rigid from the depth acquired by the bending of the 
material. The domestic tea-board and dust-shovel are striking 
examples. It thus becomes a question, with a given section of material 
of given thickness, how to construct the strongest form of pillar or a 
series of pillars to resist crushing, and how near we can with this 
form approach to the limit of sixteen tons per square inch. 

Since a flat plate, for the reasons explained, will bend sooner 
than a curved plate, it would be concluded, naturally, that a round 
tube, of moderate dimensions and of given thickness aud section, 
would be a stronger form than the same plate in a rectangular 
form, in which the resistance to crippling must depend solely on the 
four angles; and since the rigidity afforded by the angles is extended 
throughout the four sides of a rectangular tube, in some manner 
proportionate to the distance from the angles, it would be concluded 


that a square tube |, would be stronger than a rectangular tube 





| constructed with the same plate, inasmuch as the central 


portions of the longer sides of the rectangle will be less maintained 
in form on account of their greater distance from the angles; 


similarly increased strength might be expected from this form Lj 


These assumptions were all submitted to experiment and confirmed. 

For this purpose a number of tubes or cells of wrought iron were 
constructed, all ten feet long, and either four or eight inches square, 
or of rectangular form about four by eight inches; their ends were 
perfectly flat, and they were compressed, by the intervention of a 
lever, between two parallel discs of steel, with arrangements for 
maintaining the pressure perfectly vertical, the cclls being supported 
laterally. ‘Tbe direct object was to ascertain the value of each 
particular form of cell, and to ascertain the resistance per square 
inch of section in each case. The lateral dimensions of these cells 
are so large, that with a length of ten feet the pillars were not 
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or crushing; the strongest possible form, should, therefore, give 
about sixteen tons per square inch of section. 

Similar experiments were then made with circular cells, under pre- 
cisely similar circumstances for comparison, ‘lhe cylinders vary- 
ing from 1tin. to Gin. in diameter; the diameter being so small in 
some cases as compared with the length, some of these pillars failed 
by flexure, and followed the laws of long pillars, the resistance in- 

crexsing nearly inversely as the square of the length ; but where the 
| diameter was six inches, the length being ten feet, flexure could 
not take place, and the cells failed by buckling or crushing, as in all 
the rectangular pillars, and in such pillars the strength is indepen- 
dent of the length. 

‘To show how the failure in the rectangular and cylindrical tubes 
took place, the annexed drawings, as represented by Figs. 6, 7, 5, 
and 9, may be useful. 

From the foregoing researches it will be observed that, in order to 
attain the maximum powers of resistance to compression in the use 
of iron plates in construction, that the square box with thin plates 
next to the plate itself is the weakest experimented upon; the next 
in the order of strength is the rectangular form, with a division 





across the centre as at a, |@ | but the best distribution of the 
material is in the cylindrical form. This latter cannot, however, 
be accomplished conveniently in shipbuilding ; but the rectangular 
or cellular construction is applicable in all cases where resistance to 
compression as well as tension is required in the hull and upper 
decks of vessels. 

Lastly, on the Distribution, Strength, and Value of Wrought Iron 
Plates and Frames, as applied to Ships and other Vessels.—I\n this 
department of inquiry we have not only to consider the nature of 
the strains to which the sides and other parts of a vessel are 
subjected, but we bave to determine the distribution of the material 
in the different parts of the vessel, so as to establish, as nearly as 
possible, perfect uniformity of strength, What we mean by 
uniformity is, that the resistances in any one part of the vessel 
should be proportioned to the strains on any other part, and that no 
waste of material should take place beyond what is necessary to 
maintain the balance of the opposing forces of strain and resistance. 
In our endeavour to determine the superior value of iron as a 
material of which vessels should be constructed we have not 
entered into the question of distribution. This is, however, one of 
the most important elements of construction; and in order to 
approximate, as closely as possible, to uniformity of strength, we 
have to apply the material in such forms and positions as will 
effectually resist all the various strains to which the vessel is sub- 
jected. 

It will be observed that, in the preceding investigation, we have 
invariably viewed the question of vessels as they are now built, 
being subject to much severer strains than formerly when built of 
wood. ‘lhe present class of steamers are nearly double the length 
that they were formerly as sailing vessels ; and the depths are much 
| less in proportion, so as to render their powers of resistance to the 

action of the sea less than one half that which would have been the 
| case had the form of construction been upon the old priuciple. This 

being the case, a serics of strains of double intensity are brought 

into existence, and these have to be provided against if we are to 
| have safe vessels on the new principle of construction. 

All these changes are elements of weakness unless met by an 
| equable distribution of the material, and it is on this principle that 
| we have treated the new build of vessels as hollow girders. Let us, 
| for example, take a first-rate ship of war, as built seventy years ago 


| —such, for instance, as the Victory, and we have— 





Ft. in, 
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" : ude 
This according to formula W = : 7 would, if built of iron, and 


duly proportioned with sectional areas of 800 square inches, and if 
suspended on two points—stem and stern—sustain a load in the 
middle of 9,785 tons, or 19,570 tons if equally distributed, 

Taking the same sectional area, and applying it to a vessel 
similar to the Warrior, and we have, with the same areas and 
= same constant 60, the decks being duly proportioned to the 

ottom— 
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weight in the middle, or 10,610 tons equally distributed, which is 
little more than half the strength of the former. _ From these facts 
it will be seen that we require an increased sectiona?area of 675 square 


= 5,305 tons as the breaking 


which evidently shows that increasing the length and diminishing 
the depth, the present build of vessels, when constructed of the 
same material, requires an increase of strength in the ratio of 
1475 : 800, or as 1; *542. But this is not all, as we find from 
experiments on the effect produced on wrought iron when subjected 
to alternate changes of load that, to build a durable vessel, we 
should have to calculate the sections of the hull and upper deck ; 
and to render it endurable under the various strains to which it is 
subjected, these should not, on the sectional area, exceed five tons 
per square inch. 

A vessel thus constructed would, in our opinion, be perfectly safe 
under every condition when exposed to the action of the sea, but, if 
stranded upon a rock or shelving beach with coal and cargo on 
board, she would be severely tried by the force of impact when 
continuously rising and falling, and subjected to the influence of a 
tempestuous sea. But even in this precarious position it is very 
questionable whether or not she would go to pieces. On the 
ontrary, we are of opinion, if constructed with water-tight bulk- 





destroyed by flexure as in a long pillar, but by absolute buckling | 


= 





heads, strong longitudinal keelsons, and double-bottoms, that in 
niue cases out of ten she would hold together, and save the lives of 
all on board, 

In the distribution of the material there is another consideration 
of great importance, and that is, that in all bodies in the form of 
beams, whether hollow or solid (they follow the same law as regards 
a transverse strain), the strains are always greatest in the middle, 
and progressively diminish to the points of support at either end. 
These facts are self-evident, and show in the case of an iron ship 
that the same thickness of plates is not required when working from 
the centre at midships to the stem and stern, In fact, they should 
taper and be reduced in thickness in the ratio of their distances 
from the centre till they reach the extremes at each end. ‘Theoreti- 


| cally this is true, but in practice we have to cousider how much the 








inches in addition, to balance the resisting forces of the two ships, | 


thickness can be reduced without danger to the structure, and in 
these we may here observe that the reduction should not exceed 
one-third between the centre and the two extremes. Or, in other 
words, if we assume the strakes or sheathing plates of the bottom 
and round the bilge to the height of the interior floor, or one fifth of 
the depth, to be fin. thick, it then follows that their thickness may 
be safely and progressively reduced to jin. thick towards the bow 
andstern. The same reduction to gin. thick may be made from 
that point, one fifth of the depth, to the neutral axis of transverse 
strains, or about half-way up the ship’s side, when they should 
again increase to jin. thick on the top strakes at the deck, on each 
side, where they have to perform the office of stringers under the 
action of the two forces of tension and compression. 

From these remarks it is obvious that a careful distribution of the 
material is a desideratum of considerable importance in shipbuilding, 
and although it may be necessary in some constructions to makw 
deviations, it is nevertheless essential that the law of strains should 
be carefully observed and weak parts effectively guarded against. 

It will not be necessary in this communication to give drawings 
in illustration of these statements, as from other data the question 
may be rendered sufliciently explicit to enable the iron shipbuilder 
to proportion the parts in the ratio of the strains, and to afford to 
the ship, as a whole,ample powers of resistance to the forces by 
which she may bo assailed; care, however, being taken to provide 
for wear and tear, oxidation, and all those other influences which 
tend to weaken the ship. 

I would have entered more on this question, but I have already 
exceeded the limits of an ordinary paper, and must reserve for 
some future oceasion the further development of a subject of such 
deep interest in connection with naval construction. 1 may, how- 
ever, state in conclusion, that the iron navy of this country is 
destined to take the place of the “ hearts of oak,” and become—as 
many now living may hope to see it—the dread of our enemies, the 
bulwark of commerce, and the harbinger of peace. 





LANGENARD’S IMPROVEMENTS IN 
FUGAL MACHINES. 

Tus invention, patented by Mr. F, P. Langenard, of Paris, relates 
to certain improvements in centrifugal apparatus. ‘The centrifugal 
apparatuses which have been made up to this day have never been 
made to work without stopping each time the substance operated 
upon has to be taken away. The substance or material to be dried 
up is put into the apparatus before setting it running, and the said 
apparatus is stopped to take off the dried materia , i.:. each time 
causing a loss of time; and, as this stopp ng takes place about every 
ten minutes, it follows that each day much time and labour are lost, 
and also great detriment to the machinery ensues, According to 
this invention, the patentee claims to have avoided all these 
difficulties ; the centrifugal machines constructed according to this 
invention working without intermission, no time being required 
either to fill or charge and discharge them. 

A, A, Figs. 1 and 5, is the revolving cylinder or box, made either 
of a perforated sheet of copper or wire cloth, in the same way as in 
the apparatuses already known and used for the purposes to which 
the apparatus according to this invention is applied. The substances 
to be dried are introduced into the revolving box or cylinder by means 
of the hopper B, into which they have been previously brought by 
opening the slide valve or door C. The revolving box or cylinder 
A is connected to the central shaft a, a, by means of the arms 
a’, a, a, a, and nave J, b, the latter being fastened by the 
key 6'; the four arms are covnected with each other by a ring ¢, ¢, 
Figs. 1 and 8, which is flanged at its lowest part; this ring carries 
also the flanged end of the box or cylinder A; another ring d, d, 
Figs. 1, 5, and 8, is laid over this flange to unite together by means 
of screw bolts the rings c, c, and d, d, with the wire cloth or other 
revolving box or cylinder A. ‘The shaft a@ is fitted, towards its 
lower part, with a cylindrical sleeve or socket piece e, e, Figs. 1, 
6, and 7, keyed on the former at e', e" (Figs. 6 and 7, which are to 
an enlarged scale); the sleeve or socket piece is fitted or formed, 
towards the middie of its length, with two flanges /, f', and a 
forked lever i', i! (shown detached in Figs. 9 and 10), works between 
the said flanges ; the arms of the fork f", 7", are fitted with rollers 
d', d", working between the flanges fi, /'. The sleeve or socket 
piece e, e, is fitted at its lower end with another flange which rests 
on a helical spring d''!, d"", the said spring resting itself on a 
collar f™!, embodied with the shaft a, a. The sleeve or socket 
piece e, e, carries another small flange, g, towards its upper part, 
upon which rests the circular plate g', g', Figs. 1, 5, 6, and 8 (the 
two latter figures being to an enlarged scale). ‘The plate g' is held 
fast by the screwed nut g!'', so that plate, sleeve, and cylinder 
rotate with the shaft a, a, since they are all attached together. 
The circular plate g', g', carries brushes g'', g'", at its under side, 
and its outer edge is hollowed to receive the edge of the ring ¢, ¢, 
Figs. land 8& ‘The revolving box or cylinder A, A, is surrounded, 
as in the apparatus ordinarily used for the purposes of this inven- 
tion, by a cast iron casing or jacket C!, C', the object of which is to 
stop the liquid which is flowing off by the centrifugal force, and to 
gather it to the lowest part iu a circular channel 4, 4, cut around 
the periphery. The casing or jacket reaches down lower than 
the circular plate g', and is closed underneath by an inclined 
bottom A', A'; the lower part of the casing or jacket is cut through 
by an aperture /!!, shaped as a kind of funnel, intended to deliver 
the dried substances into a suitable receptacle or reservoir, At ita 
upper part the cast iron casing or jacket carries a framing c", cl’, 
upon which to fit the driving gear of the apparatus, which is similar 
to those used in the apparatuses of the kind hitherto used, and con- 
sists, as shown in the engraving, of a fast and loose pulley h'", h!"1, 
which are actuated by any convenient or suitable motor; a bevel 
wheel C42! js carried by the shaft CO of the pulleys; no teeth are 
cut on the wheel C!'! , which actuates the bevel pinion D by mere 
friction; the adhesion of the said bevel wheel and pinion is insured 
by the blade D!, which pushes constantly to the right the collar D 
of the shaft C1, 

In working the apparatus, the substance to be dried being 
thrown into the hopper B, is let in the revolving cylinder or box Ai 
by the sliding door or valve C!, which, when open, allows the sub- 
stance to be dried to descend to the lower part of the revolving 
box or cylinder over the circular plate g'. The apparatus being 
charged is put in motion, and, by the action of centrifugal force, 
the substance to be dried is flung against the periphery of the re- 
volving box or cylinder A, A. When the substance under treat- 
ment is supposed to be dried up enough the end i! of the lever i, #, 
is raised up; this lever moves around the centre i'', and the 
forked end being engaged betwixt the flanges /, /', of the sleeve 
e, €, moves down, carrying along with it the sleeve, and of course 
the circular plate g', g', connected with it. During this motion the 
shaft a, a, continues ranning, as also the sleeve e, ¢, as it is connected 
to the former by the keys e!, e"'; the sleeve can move down inde- 
pendently, because of the narrow vertical slit cut through it above 
each of the said keys, the length of the slits being equal to the travel 
of the circular plate, and they must be wide enough to allow of the 
keys running freely therein; the said keys are driven first in the 
shaft a, a, so they remain constantly at thesame height When the 
circular plate moves down it carries along with it but a small quan- 
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tity of the substance operated upon, because the said substance is 
kept by centrifugal force against the periphery of the revolving box 
or cylinder A, A; it is got loose by means <p apparatus or con- 
trivance (shown detached in Fig. 12) fitted to the upper part of the 
casing or jacket C!, C1; it consists of a screwed sbaft placed hori- 
zontally with a journal or collar j!, betwixt two shoulders ; the 
collar j! works in a suitable bearing formed in the boss or projection 
j" of the casing or jacket C!. The shaft j turns freely in the bearing, 
but the flanges or shoulders of the journal prevent it moving to the 
right or left. The screwed part of the shaft 7 is engaged in a corre- 
spondingly screw-tapped hole bored through a square sliding piece j""', 
which is suitably adjusted in corresponding ribs on the top part of 
the casing or jacket so as to slide to and fro when actuated by the 
screw j; a plece k is tied with the sliding piece 71", as shown in 
Figs. 2,8,12; it is shaped with a rib %' hanging down into the 
revolving box or cylinder; the rib 4! is flanged on both sides, as 
shown at £11; each flange being about one inch wide, is provided 
in its whole length with a brush made either of hair, whale- 
bone, or wire. The hand crank i!!! being turned either way, the 
shaft j will cause the sliding piece j!!! to move, which sliding piece 
carries along in its motion the piece & with its brush. When it is 
necessary to detach the dried substance which adheres to the peri- 
phery of the revolving box or cylinder A, the hand crank k, £11, 
is turned soas to bring the rib £! and its brush gradually near to the 
said periphery; the brush being motionless is caught by thestuff stick- 
ing on the periphery of the revolving box or cylinder, which is 
rotating at considerable speed. By this rubbing off the dried or 
partially dried substance is shaken loose and caused to fall down on 
the circular plate g', ¢', which, at this moment, is brought down to 
the position shown in Fig. 1. ‘Ihe action of the brushes on the 
periphery of the revolving cylinder is very efficacious, not only to 
detach the adhering dried stuff, but also, when all the stuff 
is detached, to clean off this periphery by drivin off all the 
particles which might stop its perforations. Now, the cir- 
cular plate g' runs with the same speed as the ventral shaft 
a, a, and all the dried stuff which falls down on this plate is 
flung off with force in all directions ; but as it is surrounded by 
@ circular casing or jacket, which stups the projected particles, 
they fall down then on the bottom A’, A!, whence they are again 
brushed away by the brushes ¢!"!, g!, carried by the under 
side of the circular plate, and they are tinally discharged through 
the funnel-shaped aperture h", and fall down into a receiver orrecep- 
tacle. When there is no more dried stuff on the bottom A!, the band 
lever ¢, v', is acted upon by bearing at i}; the sleeve cc, is then 
raised up back to its former position, carry!ng along with it the cir- 
cular plate g}, g!; this ascending motion of the plate gi, 91, is helped 


by the helical spring di11, which had been squeezed when the sleeve | 


was brought down. The circular plate being in its raised position, 
its upper edge bears strongly under against the ring c¢, fitted with au 
india-rubber or leather ring, so as to make a water-tight joint; the 
ring c is cut slanting inwardly, to prevent the juice or liquid mixed 
with the substances to be dried up escaping through the joint. The 
upper ring d, used to hold the ring ¢ with the flange of the perforated 
revolving cylinder, and to tie or connect the whole with the central 
shaft, projects out aud servesto assist in conducting the liquid escaping 
from the revolving cylinder to the circular channel A, h, and to pre- 
vent it escaping between the edge of the said circular channel and the 
ring ec. ‘The liquid or juice thus driven off from the substance 
operated upon runs then out through the aperture /, and is conveyed 
by a pipe into any convenient receiver. The circular plate being 
thus brought back to its place, the hand lever 4, i is fastened to 
maintain it in a steady position. The brush carrying the rib &) is 
moved back by turning the hand crank £"1, then the apparatus is 
loaded cr charged afresh by opening the sliding door or valve C 








till the required quantity of the material to be operated upon has 
entered the cylinder A. As soon as the box or cylinder has been 
charged it is allowed to run till the whole liquid has been expelled, 
then the circular plate g, g', is brought down as already described, 
and the brush piece k!! is moved slowly towards the periphery of 
the cylinder A, A, to detach the dried stuff which falls down on the 
plate, and is finally caused to fall in a receiver as before described, 
and the process goes on and is continued without intermission or 
stoppage of the machine. 

hen the substances which are to be submitted to the action of 
the ce..trifugal machine are finely divided, liable to escape through 
the perforations of the revolving cylinder or box, and to be carried 
away together with the juice or liquid to be extracted, a different 
combination is employed, shown in Figs, 16 and 17, consisting of 
an intermediate wire or hair cloth jacket or casing E, E, forming a 
sort of sieve placed between the perforated cylinder and the cast 
iron casing or jacket by means of bolts, as shown in Fig. 16. 

Wher woollen or silk yarns or fabrics, beetroots, or any other 
material of the kind, have to be dried up, and when this material is 
of considerable bulk, the circular plate g', g', in the first described 
arrangement of apparatus according to this invention, would not be 
well appropriated for drying up such materials as those last men- 
tioned. It is, therefore, preferred to adopt for drying up such 
materials, the dispositions shown in Figs. 11,13, 14, and 15, in 
which the perforated copper sbeet or wire cloth cylinder A, A, is 
formed and fitted generally as iu the apparatus first descrfbed ; but 
there is this difference between the details of the two arrangements, 
and which consists in the position of the arms connecting the re- 
volving cylinder with the shaft, which arms instead of being 
at the lower ead, as before described, are placed at the upper 
part, as shown in the figures last mentioned, but are fastened to the 
shaft in the same way; the ring V', V', which unites the said 
arms together is above instead of being under the flange of the 
revolving cylinders and above the said ring is placed the flange of a 
funnel Ff, F, covered by another ring V, V, the four pieces just men- 
tioned are then fastened together by means of bolts or screws suitably 
disposed all around, the funnel of course rotating with the cylinder, 
as they are attached together. Thecylinder A is flanged outwardly 
at its lower part; this flange is carried by a ring m, m, projecting 
out over the edge of the circular channel A, A; a third ring is laid 
over the flange of the cylinder, and these three pieces are tied 
together by means of screws or bolts. It is now evident that the 
materials thrown into the cylinder A, A, should fall clear down 
between the arms connecting it with the shaft. The cast iron 
| casing or jacket C', C!, is similar to the one of the first-described 

apparatus, only the circular channel A, 2, is wider, because the 
| liquids expelled from the materials mentioned, which are to be dried 
in this centrifugal apparatus, are more abundant. The bottom n, n, 

of this last-described modification of the apparatus is made either of 
| a cloth, tissue, skin, or any other elastic and pliable stuff. 

The yarns or fabrics of any kind, or any other materials of a 
similar description which are to be dried in the apparatus, are 
thrown down into the funnel F, F, whence they fall into the 
cylinder, A, A; sometimes the said materia's fall upon the arms 
connecting the cylinder A, A, with the central shaft p, p, but after 
two or three revolutions of the apparatus they fall in the space 
between the said arms which are freed, and the materials descend to 
the cylinder. The funnel is formed narrower towards the middle 
for the purpose of arresting the materials which possibly might be 
thrown up by the rotary motion of the arms, causipg them to fall 
back into the cylinder A, A, and preventing their being thrown 
out. 











The centrifugal apparatus being charged it is set in motion by , 
throwing the belt on the driving pulley s, keyed fast on the shaft N | sterling. 
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carrying the bevel wheel M, which wheel actuates the bevel pinion 
fastened on the shaft p, p, this ehaft in its revolution carrying 
along the cylinder A, A, in its rotary motion. As soon as the 
materials or substance contained in the said cylinder is deprived of 
its liquid, or has arrived at the required state of dryness, the 
drum ¢!!, moved round the ropes s!!, s!11, winding up around this 
drum cause the piece H to move down, and with it the sleeve gq, q, 
by means of the flanges or shoulders pi, q!! ; as i: moves down the 
sleeve qg, 9, carries along in its descending motion the rods oll, oll, 
hinging at !!, nl, causing the removing of the pliable bottom, 
which folds itself similarly to the covering of an umbrella, so that 
the bottom of the apparatus is left free and open. When this 
movement has been effected the ropes Q, Q', are wound up around 
their drum to let down the jaws O, O!, and with them the rod 2, z, 
and ring y, y', which rubs off as it descends, the particles of dried 
stuff adhering to the periphery of the cylinder A, and causes the 
said dried stuff to fall down on to the bottom of the apparatus, 
where it is gathered or collected. All these movements described 
take place while the apparatus is working, and without necessitating 
any stoppage whatever. As soou as the dried material has been 
taken away the drum ?'! is rotated in a reverse direction; the ropes 
sil, sll, by the action of the helical spring w!!, u!!, which had been 
>queezed, are brought back to their former position. The elastic or 
pliable bottoms and arms o!}, 0!1, are also brought back to their 
former position ; tbe rod 2, z, is pulled up by meaus of the rope T, 
and by the same action the ring y1, y , is also brought up back to its 
former position. When all this is done the cylinder is filled or dis- 
charged afresh by throwing into the funnel F, F, a fresh quantity 
of material to be operated upon, and it is proceeded with in the same 
mauner as just described, and the operations are continued and re- 
peated without ever stopping the apparatus either for charging or 
filling in or for emptying or discharging it. 





SovtH Kenstncton Museum.—During the week ending 3rd 
December, 1864, the visitors have been as follow; — On Monday, 
auesday, and Saturday, free days, open from 10 am. to 10 pm., 
8,143. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m. 1,520, 
total 9,663. From the opening of the Museum, 4,972,702. 

New System or Manvracturntnc Heavy Guys at Wootwica.— 
We understand that Mr. Frazer, manager of the Ordnance Depart- 
ment at Woolwich Gun Factory, has recently introduced a novel 
system of manufacture, from which the best results are expected. 
According to this system the breech end of the gun—that is to 
say, the breech and all that portion of the piece from the cascabel 
to a point a little in advance of the truonions—is made in a 
single forging. To the end of this is welded one end of a coiled 
tube, which completes the length of the gun.- Over the breech- 
piece is then shrunk a coiled ring, extending from the cascabel 
beyond the trunnions, so as to cover the weld already alluded to. 
The gun is completed by the addition of one coil more, reaching 
from the trunnions to the breech, and the insertion of a steel 
lining tube. The coils are each not far from a fvot thick, we 
believe, and the advantages claimed are firstly, that the entire gun 
consists of but five or six separate pieces, instead of double or 
treble the number. Secondly, that the gun is so strong that it 
is not very probable that it will suffer much injury if struck by 
| hostile shot; and, lastly, that av iron, costing but £12 per ton, is 
| enabled to take the place of one costing £22 per ton. The Arm- 
| strong 13-ton gun costs, we believe, about £1,800, while the ex- 
pense of the Frazer gun will probably not exceed some £400 or £500 
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TO CORRESPONDENTS. 


Notice.—A Spreciat Epirion of THE ENGINEER 7s 
published for Fore1GN CrircuLation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

Appresses WanteD.—Our publisher will be glad to be informed of the 
present residence of Mr. I’. Whittaker, late of the Gas Works, Bas- 
Jord, Notts ; Messrs. Hepworth and Doyle, Birmingham, and Mr. J. 
Margetson, Quenington Mill, near Swindon; letters addressed to 
whom have been returned throujh the Dead Letter Office. 


C. J. HaYBALL.—Thanks. 

M Jackson. —Thanks. Jn the enwraver's hands. 

A SupscriBer (Cork).— Write tou bookselle 

M. Yaxrow.—ZJn its present sorm your letter is not quite suitable for insertion 
in our pages. 

C. Dick — We fancy that fire clu y tiles have been used as you propose as smoke 
preventers for years. 

A. F.—ZJP your boiler has borne 22015. per 
to 90 lb. with safety. 

Rep Oxive —We ave unc ble to give you the names of the makers of red oxide 
of iron paint, The paint is hardly known in the trade as yet. 

H. HENnsHALL.— We huve received your letter, but not the indicator diagram 
which we presume you veriv to. We shalt be happy to give you our opinion 
on its receipt. 

Tyson.— The plain central jet is as good as any other, 
inch in diameter will suffice fur your 20-horse engine. 
by @ gin. pipe. 

T. Jones.— Zhe boiler to which you refer we believe to be one os the best erer 
produced, and we think you way resort to its use sor the highest practical 

ressures with perfect confidence. 

Jonn RENDALL.— The digiculties encountered in 
thoroughly good valve form but a small proportion of the 
which exist to the employment of the atmospheric system. 

J. GuILLAUME.—You are mistaken. The quantity of liquid on each side of 
the axis is equal, and so is the leverage. In other words, u line passi.g 
through the centre of gravity of the mass will also intersect the intended 


square inch test, it can be worked 


It should be supplied 


the production of @ 
objections 


entre of rotation. 

A Svupscrizer.—Multiply the avea of the piston in square inches by the 
average pressure per inch throughout the stroke,and the product by the 
speed in yeet perv minute of the piston. The vesult, divided by 33,000, wilt 
give you the horse-power. 

W. CRaWFoRD.—Zhe arrangement shown in your sketch has been habitually 
used fur some time by more than one road locomotive builder. It is generally 
known to cotton spinners as the “ Jack in the box” gear, Jirst applied to 
mules, we believe, by the lute Mr. Richard Roberts 

Suez CanaL.—We are requeste’ to state that Mv. Hawkshaw wes consulted 

upon this question by the desire of the Viceroy of Egypt, and not at the 

suquestion of Mons. Ferdinand de Lesseps, as wus stated, in error, in the 
paper lately read at the Institution of Civil Engineers of France. 
T. Coorer.—Probably the jollowing mey cnswer your purpose:— 

Scour the bright with si 


ro] 


iron Jine emery. 

antimony and water, and apply to the ivon with a brush until, when dru, 

the whole is covers! with u uniform cout of brown oxide; rub smooth, 
and give two thin coats os best copal. : 

F. b.—We should use « Tin. vising main in preference to one of Gin. for 

an 8in. double-acting pump. The area of the delivery valves should not 

be much less than half that of the piston. Inu word, the larger they are 
the better, as their rise-is reduced, and concussion mitigated. It is not 
necessory to pluce a valve in the rising main above the delivery valves. 

Write to a bookseller. 

Mrssks. MORTON AND WILSON. —We regret thot we cannot use your letter in 
its present formu. If you feel disposed to send us « short statement of the 
trial, without referring to any report which may have already appeared, 
ae shall give it due consideration, Perhups, under the circumstances, it 
will be more advisuble that you should reserve your observations until the 
second trial has taken place. 


a 


MOULDING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—We will feel greatly obliged fur any information you can give us 
about Job-on’s patent moulding machine, or by putting us in the way of 
getting such information, by giving us the address of the manufacturers of 
such machines. OLD SUBSCRIBERS, 





DRAINING MINES BY THE AID OF THE INJECTOR. 
(To the Editor of The Engineer.) 

Sir,—If your correspondent “‘ M. E.”’ would give me his address, I should 
have great pleasure in sending him a copy of a p.per read before the 
Institution of Mechanical Engineers at Birmingham, on ‘‘ The Injector as 
applied to Draining Mines,” which would, I think, supply all the informa- 
tion he se: ks. J. GRESHAM, 

94, Hightr Chatham-street, Manchester, December 7th, 1864. 


MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL Exo@inkeRs.—Tuesday, December 13th, at 8 p.m. : 
Discussion upon Mr. ‘aylor’s paper ‘*On the River Tees.” 
CiVIL AND MECHANICAL ENGINEER'S SuctkTY.—Wednesday, December 14th, 
atSp.m.: ‘*On Permanent Way,” by George Estall, 





Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four ines and 
under is three shillings: each line afterwards, eight pence. The line averages 
eight words ; blocks are charged the same rate for the space theyfill. Ail 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; all other 
letters and comuunications to be addressed to the Bditor of Tuk ENGINEER 
163, Strand, London, W.C. 

Tus ENGINEBK can be had, by order, from any newsagent in town or country 
and at the varwus railway stations; or it can, if preferred, be supplied 
direct from the ujice on the following terms (paid in advance/:— 

Half yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 


will be made. 2 ; ; 
‘Tus ENGINeER is registered for transmission abroad. 
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PUBLIC CHAIN CABLE AND ANCHOR TESTING 
MACHINES, 

Tue Act passed last session for testing chain cables and 
anchors is of a public and scientific importance which, as we 
remarked some time since, is scarcely appreciated. A short 
account of its origin and actual stage of action may there- 
fore be not ill-timed. Some ten years ago, in 1854, when 
our fleet was in the Black Sea, and while numerous trans- 
ports were on the Crimean coast, a furious hurricane 
broke forth. ‘The consequences, as will be remembered, 
were most disastrous; many ships were driven from 
their anchorage, many lives were lost, and an enor- 
mous amount of property was destroyed. There was, 
however, one feature in the disaster which could scarcely 
fail to attract attention. A number of the Queen’s ships 
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same circumstances, but it so happened, that while very 
many merchantmen were lost or greatly damaged through 
their cables or anchors snapping, not one single fracture 
took place in the ground tackle of any of the royal 
vessels. Accordingly, Sir D. Dundas, tien command- 
ing the fleet, addressed a public despatch to the Admiralty 
on the matter, reporting the entire efficiency of the chain 
cables served out to the Royal Navy. Such a glaring, 
such irrefragable proof of comparative inefficiency needed 
no scientific investigation, and attention was naturally 
directed to means for improving the quality of the 
ground tackle of merchantmen. The question was, to get at 
the reasons that the anchors, and more especially the 
cables, of merchantmen, were so inferior to those of the 
royal vessels. This was soon found to consist in the 
inefficient and bad way in which the cables were tested 
after the manufacture. The stress applied was too slight 
to detect defective workmanship or material, and sufficient 
care was not exercised in the subsequent examination. 
It might have been said that no testing would, theoretically 
speaking, be required with a very good mode of manufac- 


ture. This would be perfectly true if all chain cable 
makers were angels; in the meantime, the absence of 


any accredited test, and the ignorance of buyers 
as to its necessity, put the honest and the dishonest 
makers upon pretty much the same level. ‘The Admiralty, 
who had systematically tested their cables and anchors 
ever since 1531, and the great steamship companies who 
had followed their example were thus probably the only 
buyers of really good cables. In fact, the trade was so much 
demoralised by the reckless competition between the 
different makers, that but few could manufacture cables 
able to stand the Admiralty proof. More than one 
maker failed in delivering cables that would stand the 
Admiralty test, and the Government contracts have been 
for a long time confined to a single firm. ‘The state of 
things with regard to the manufacture of cables for the 
merchant service and export trade, more especially in 
Staffordshire, was scarcely more than a year or s9 ago an 
absolute disgrace to the buyers. As stated by Mr. Lenox 
before the Institution of Naval Architects: — “ Any 
speculator could buy up a quantity of common iron, and 
get cast a corresponding quantity of cast iron stay pins. 
He would then call on a workman at his own little house, 
in the back yard of which would stand his hearth and 
bellows, an agreement would be made for the make, 
which would be effected by himself, his wife, daughter, 
or little son, as might be, striking to him and blowing 
his bellows; a ton of bolts would then be delivered 
to him, with the necessary quantity of stay-pins, at a 


possible) would be returned to the owner of the iron at the 
agreed price, covering his labour, coals, and waste of iron 
in the make.” ’ 

The matter was agitated in the public press, more 
especially by Mr. Trotman, who, no doubt, knows ver 
well that a good anchor is of no use without a 
good cable. A committee, presided over by Sir James 
Elphinstone, was appointed by Parliament, and it reported 
upon some voluminous and valuable evidence, in March, 
1860. The committee were, however, “ unwilling to 
recommend that the test should be made compulsory. In 
1862, Lloyd’s Registry Committee determined to elass no 
shipjunprovided with anchors and cables which had not 
undergone the navy proof of 630 1b. for each circular one- 
eighth of an inch of the area of the bolt of which the cable 
is made, or 11°46 tons to the square inch on each side of 
the link. The so-called “merchant proofs”—of varying 
amounts, but in all cases less than the Admiralty test—were 
thus almost abolished. A large proving house was erected by 
Lloyd’s Registry Committee,, at Poplar, and it has been at 
work ever since the month of November, 1862. ‘This measure 
on the part of Lloyd’s Registry, however useful it might be 
for the ships classed at Lloyd's, clearly did not meet the cases 
of other vessels. The matter continued to be agitated, 
especially by Mr. Trotman ; and Mr. Laird and Sir James 
Elphinstone attempted, in 1863, to introduce a bill into 
Parliament, rendering compulsory a public test for all the 
chain cables and anchors made in this country. ‘The mea- 
sure was defeated, mainly through the opposition of Mr. 
Lindsay, M.P. for Sunderland, and that of Messrs. Brown 
and Lenox, who appear to look upon an universal and 
compulsory test as likely, through its levelling tendency, 
to injure their business, It is also probable that this firm 
will not so easily keep in its hands the large Government 
contracts it has held so long and so exclusively, as the 
general amelioration in the manufacture, through the effect 
of the new Act, will, no doubt lead to competition, and 








of standing the proof. Mr. Laird and Sir James 
Elphinstone, however, were not to be daunted. Having 
once convinced the President of the Board of Trade of the 
utility and feasibility of the measure, it was taken up by the 
Government, and passed through both Houses during last 
session. ‘The Act (27 and 28 Vict., cap. 27) provides for the 
application to every chain cable and anchor of “ the same 


the same size are subjected before being received for the use 
of her Majesty’s naval service ;” it enforces the appoint- 
ment of an inspector, under the Board of Trade, for the 
supervision of the proving-houses licensed under the Act ; 
and any contravention of the Act is made a misdemeanour, 
The law comes into operation in June next year, and the 
numerous joint-stock companies formed in all the ports 
of the kingdom, for the erection of proving houses, 
have thus been for some time anxious to know the 
conditions to be complied with in order to obtain licenses, 
The Right Hon. Mr. Milner Gibson has thus appointed 





inspectors of the Bourd of Trade), as inspector under the 
Act, and, in company with Mr. Gray, of the Board of 
‘Trade, he was directed to visit the different existing ma- 
chines, in order to frame a list of the necessary require- 
ments. So many things requiring alteration were dis- 
covered by these geutlemen during their search after an 
‘honest testing machine—such important and sweeping 





and a number of private vessels were placed under the | alterations have been found necessary—that the President of 





the Board of Trade determined to have the reports of the 
official inspectors confirmed from other sources. About a 
month ago, therefore, Sir William G. Armstrong, Mr. Fair- 
bairn, Mr. John Penn, Mr. John Hick, of Bolton, and 
Mr. F. A. Paget, were requested to report on the require- 
ments intended to be issued by the Board of Trade. This 
has been done, and the general conditions to be complied 
with by the owners of testing establishments will be found 
printed at length in our advertising columns. Having 
been favoured with a copy of the official report in full, as 
also with the report of Mr. Paget, we will now give a 
short account of these documents, beginning with an ab- 
stract of the Board of Trade report, dated the 24th 
of October, 1864. 

The lengthy report addressed to the President of the 
Board of Trade, signed by Robert Galloway, Esq., C.E., 
and by Thomas Gray, Esq., is a remarkably able document 
from a literary and a scientific, as well as, above all, from 
acommon sense pointof view. These gentlemen begin by 
stating that they have visited all the thirty-eight private 
testing machines in England except those at South Shields. 
Thosein South Wales and Scotland have not yet been visited, 
as it was probably considered that the examination of 
nearly forty was sufficiently wide to deduce tke practical 
results upon which are based the requirements in question. 
The two officers of the Board of Trade state that they gave no 
notice previous to any visit, thus having the advantage 
of seeing the mach‘nes themselves, and the way in which 
they were manipulated, in their usual every day state. A 
diagram is given of the kind of machine they found in almost 
universal use. Engineers willat once understand its construc- 
tion when wesay thatthesketch and its description show forth 
an ordinary hydraulic press provided with an indicating plun- 
ger “ supposed to be kept water-tight by a leather washer,” 
and connected with a graduated lever. In some casesa mer- 
curial gauge was also in connection with the water in the 
press. The simple impossibility of obtaining by these means 
accurately the real effect exerted by the press plunger is 
very clearly pointed out, while the liability to inaccuracy 
of the gauges renders it doubtful whether even the gross 
load in the plunger was known in the majority of cases. 
As an interesting instance of hydraulic engineering may 
be cited an observation made by these gentlemen during a 
certain visit, in which they found that the packing of the 
hydraulic press plunger “ had become loose, so as to admit 
water to pass between it and the inside surface of the 
cylinder. A man, not an engineer, but a labourer” (we 
can imagine Mr. Galloway’s professional indignation) “was 
employed in driving wooden wedges under the packing, to 
make it fit tight”! It is pointed out that the only way to 





price, and, when completed, the chain (made as quickly as | 


most certainly to a fail in the prices of cables capable | 


tensile strain as that to which chain cables and anchors of | 


Mr. Robert Galloway, C.E. (for many years one of the | 


accuracy consists in the adoption of “a series of com- 
| pound levers, showing, by dead weight, the actual strain 
| on the chain”—the plan “ adopted in the beautiful machine 
| made by Sir William Armstrong, and erected at Birken- 
| head,” and also ina very perfect machine now in course of 

erection at Low Walker, on the ‘l'yne. In the words of 
the report :—“Sir William Armstrong, Mr. John Penn, 

Mr. Fairbairn, Mr. Paget, Mr. Hick, of Bolton, Mr. H. D. 
| Gray, of Liverpool, Mr. Thomas Dunn, of Manchester, the 
| engineers attached to the works of the principal manufac- 
| turers of chain cables and anchors, and the more intelligent 
| of the manufacturers themselves, all concur in the neces- 
sity for providing these compound levers and dead weight 
in all machines intended to be licensed by the Board of 
Trade.” Many chain-makers asserted that the only 
existing correct machine in England is that of Sir W. G. 
Armstrong, at Birkenhead, and the machine at Tipton; 
while some thought that even the Tipton machine was in- 
accurate. “There can be no question” as to the accuracy 
of the machine at Birkenhead; while that of the one at ‘Tip- 
ton is uncertain, but could easily be “ tested by the addition 
of the levers and dead weight.” At visits to other machines 
these gentlemen, in one instance, found “the manager 
testing the chains double ;” at another, the graduated lever 
| was weighted by bits of old iron; the “ indicating” (?) 
| lever of another was not graduated at all; at another (that 
of Mr. Barzilai Hingley, at Tipton) the Government in- 
spectors were refused admission, but were kindly informed 
that, if they “returned in a week, the machine would be 
got ready to see.” At Bishton’s Wharf, Dudley, a public 
machine was found in an absolutely worthless state. ‘his 
machine is, however, still employed in publicly testing 
chain cables for certificates of proofs. 

But the very worst machine in the country was found to 
be that at Lloyd’s Proving House, Poplar. It is not fitted 
“ with levers and dead weight,” and it is more especially 
distinguished by the peculiarity of testing chains in 
lengths of 75 fathoms instead of 15 fathoms, as is usually 
done. The great liability to variations of useful effect in 
a hydraulic press, no doubt, in a great measure, led to the 
observation by the Government inspectors that the press 
could not, as they state, draw the chain up horizontally, 
The test for a 1-in. cable, for instance, is 18 tons; while 
the weight of ‘75 fathoms of this size is less than two tons. 
It is thus clear that the two tons’ weight will act with a 
down pull on the two ends; bat the machine must be in 
a bad state not to be able to pull the length into 
}a straight line. At the same time there can be 
no doubt that the elasticity of the material, and the 
mechanical flexibility of the links themselves, will come 
into play, tending to deficct such a long Jength. The 
indicating apparatus adopted at Lloyd’s Proving House is 
| so liable to error that the stress exerted is sometimes less 
than the Admiralty proof, and is also sometimes more, 
though it appears that, as a rule, the pull exerted is 
generally less. An ironmaster at Tipton thus stated to 
the Government officials that he would engage to supply 
“iron in any quantities, guaranteed to pass the leukin 
Lloyd's machine, at 10s. a ton less than he could if it were 
| to pass the machine at Tipton or Birkenhead.” Several 
| other chain makers also stated that “ they could afford to 

sell chain at 10s. a ton cheaper if they knew it was to pass 
| the London Lloyd's machine.” And this is the case, 
though the difference in freight to London is 10s. a ton 
more than to Birkenhead, and 15s. a ton more than to 
Tipton. The plan adopted at Lloyd’s, of by preference 
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testing the chains after they have been blacked, is stated 
to be contrary to the practice at every other place visited 
by Messrs. Gray and Galloway; the chain makers openly 
ridicule the idea, and some of them in Staffordshire said 
that “if the present practice is to be continued at Lloyd’s 
in London it would positively be a pecuniary advantage to 
them to black their chains free of charge, and send them 
to London to be tested.” During an interview in Man- 
chester with Mr. Thomas Dunn, the maker of Lloyd’s 
machine, that gentleman said that he was in no way 
“responsible for its peculiarities,” and he was quite of 
opinion that only shorter lengths should be tested. 

The Act. itself appears to cause great general satisfac- 
tion, and it was represented to the Board of Trade officers, 
“that it will be the means of raising the cable trade from 
what is described as ‘its present lamentable condition.’” 
A clause in the bill allows the Board of Trade to license 
testing by any private manufacturers. Now this was 
strongly objected to by the great majority of makers. 
Great anxiety was expressed on this head, and even the 
larger makers, who had gone to the expense of improving 
their machines, stated their determination not to take out 
a license, but to have all their work tested at a public ma- 
chine. Many makers hoped that the Committee of Lloyd's 
Register would refuse to “ class a ship unless her cables and 
anchors are passed at a machine other than the one belong- 
ing to the establishment at which they are made.” This 
rule appears to have been framed by Lloyd’s, but to have 
been afterwards broken in favour of one or two chain cable 
makers, It was also strongly urged that peculiarly en- 
graved certificates should be issued, in order to prevent 
forgery, aud that each machine should be licensed sepa- 
rately. Another matter adverted to at the conferences be- 
tween the makers and the officers of the Board of Trade was 
that foreign governments should be communicated with, 
‘so that foreigners may be made aware of the advantages” 
of buying only publicly tested cables and anchors, 

It is seen that the most important results of the visits of 
the Board of ‘Trade officials consist in the complete percep- 
tion of the necessity of adapting a series of levers to the 
machine. Thus, in closing the report, they say that, from 
what was noticed during their recent journey, “it appears 
to be absolutely necessary that machines, to be licensed by 
the Board of Trade as public machines, should be con- 
structed and fitted in accordance with the experience of 
such men as those we have mentioned as have given 
opinions in the report— practical men, who have given 
their attention to the subject.’” <A look at the printed re- 
quirements, and the above abstract, will thus show that the 
two principal and most important requirements are Nos, 1 
and 3; Nos. 8,9,and 10 result from these two. While 
the others are matters of detail, these determine the con- 
struction of the machinery, and, as a consequence, the 
entire arrangement of the Proving House. As a result, 
many establishments must be altered, while that of Lloyd’s, 
at Poplar, must be re-modelled in its entirety. The report 
is particularly severe on absolutely every point connected 
with this establishment, and its major portion is devoted to 
a confutation of the plans there inaction. No greater 
proof of the necessity for the bill, and for the Government 
inspection, could be produced. It would appear that not a 
single one of the practical makers of machines, besides Sir 
William Armstrong (whose fame was first of all built upon 
improvements in hydraulic machinery), seem to have been 
clear in his mind as to the best means of measuring the 
exact pall of a hydraulic press. On this head Mr. Paget 
says, in his Report to the Board of 'Trade,—“ It is well 
known to most engineers who have considered the matt e 
that the friction and consequent loss of effect in a hydraulic 
press will vary with the pressure of the water; and that 
the amount of the friction produced by this pressure will 
itself vary with the state and with the lubrication, of the 
metallic surfaces and of the leather packings. ‘The pro- 
portion of loss will also vary with the construction 
and the size of the press. A gauge indicating the 
pressure of the water could thus only give the gross 
load on the plunger, while these very indications are 
liable to be affected by the state and even the position 
(through loss of head) of the gauge itself. Further, a 
safety valve and graduated lever never exactly indicate 
fluid pressures. The only known means of measuring the 
useful effect exerted by the plunger of a hydraulic press 
consists in the use of an accurate weighing machine. The 
levers should be fitted with knife-edges of a proper breadth, 
and all the other improvements in modern weighing machines 
should be carefully adopted. In this way cach machine 
should be furnished with easy means—such as an adjustable 
counterpoise on the steelyard—for correcting any sources of 
error through wear and tear, and other influences known to 
affect weighing machines.” Mr. Paget suggested “ that the 
degree of sensibility of all the machines, for instance, 
registering up to 300 tons should be fixed at the frac- 
tion ,\5-" By this it is meant “that while the series of 
levers can register a pull of 300 tons, or 6,000 ewt., they 
should also be sensible to a pull of 1 ewt., and, when new, 
the sensibility should be expressed by a yet smaller frac- 
tion. In order to test this, and to thus prove the original 
accuracy of design and workmanship, as well as the state of 
the levers when under wear, Mr. Paget proposed that 
each machine should be furnished with a bell crank lever, 
to be easily adjusted when required to the machine.” By 
this means the machine could be unerringly balanced by 
dead weight. It is rather amusing {to us to hear that 
Mr. Thomas Dunn—who made Lloyd’s machine, as well as 
the greater number of the defective machines in the 
country—now sees the errors of his ways. The most 
unfortunate scheme is, however, clearly that adopted by 
Lloyd's, on account of its requiring such a length of 
foundation. Quite a little fortune must have been sunk in 
the work, unless the soil (an unlikely thing on the banks 
of a river) was very good. ‘The money will be scarcely 
recovered, but we doubt whether many more cables will be 
tested under such circumstances. Not even Lloyd’s rules 
can regulate free gravity, and no eloquence, however 
fervid, can lubricate a stiff piston or persuade the water not 
to unduly keep out the packing. 

A most important question is whether a manufacturer 
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shall, or shall not, be licensed to test his own cables. We| for free trade in ideas is but a pretext for shutting out 


should say that if this be done, gunsmiths’ should also be | competition. We have watched carefully the decisions of 


allowed to privately test and brand their own barrels; 
silversmiths to stamp their own plate ; railway companies 
to privately test and pass their bridges; factory and 
colliery owners to do without colliery and factory in- 
spectors, distillers toprove their spirits without any excise 
supervision. We should feel every confidence in such 
a respectable firm; but if any one establishment be 
allowed to test and stamp its own cables, would not 
others demand the same privilege as a right? And would 
not this privilege form an ever-widening gap through 
which the proverbial parliamentary coach and six could at 
last be driven ? 

In conclusion, we may say that we consider these re- 
quirements of the Act as excellent for setting the machines 
on a proper working footing by the middle of next year. 


At the same time they are confessedly incomplete for | 


actual work. Nothing, for instance, is said about the 
amount of deflection allowable in anchors of different sizes. 
Nor is any reference made to the case of a cable not stand- 
ing the proof the third time. However, there is no doubt 
that such a good beginning will be as well carried forward, 
and it is probable that, just as all the foreign governments 
have copied our chain cables, with the exact amount of our 
navy test, so will the merchant navies throughout the world 
also do the same thing, with a proportionate diminution in 
the annual amount of disaster at sea. 


SIR W. PAGE WOOD AND PATENTS. 


Ovr attention has been called to this subject by a letter 
which appeared in the Zimes on the first of this month, 
signed Q., and impugning the judgment of Sir W. Page 
Wood in the case of Betts v. De Vitre. In 1804 one Dobbs 
obtained a patent for uniting lead and tin together by 
pressure, for forming a joint metal applicable to various 
useful purposes. It does not appear that it was ever used, and 
was certainly not in use at the time Betts obtained a patent 
for the same, or a similar thing, in 1849, which he did put 
into extensive use, with very great profit to himself. And 


hereupon he was variously pirated and exposed to defend ; 


himself at law through a number of cases, culminating in 
that of De Vitre, which has been settled in equity by Sir 
W. Page Wood in favour of Betts. euty 

Q., in his objections, sticks by the letter of law, “that the 
owner of a patent, however useful to the public, has a per- 
fect right to keep that patent in abeyance.” We appre- 
hend that it is .ot so, but that the Government, though 
not individuals of the public, have a right to use such 
patented invention at their option. But Q. disapproves of 
this, his assumed right on the part of the patentee, and 
thinks that if he does not put his patent into use within a 
year it should lapse. We only hope that Q. may some day 
patent a steam engine on a new plan, and try how his rule 
will work. 

The Vice-Chanceller quoted from the Chancellor—* Even 
if the terms employed in a specification of 1804 were 
identical with those under a specification of 1849, it may 
well be that the thing described by that name in 1804 is 
altogether different from the thing denoted by that name 
in 1849,” 

Hereupon Q. lifts his eyes to Heaven and exclaims, “ In 
the name of common sense what is the use of a specifica- 
tion? What is the use even of language? Have we not 
hitherto been led to believe that ‘ prior publication’ was 
fatal to the validity of a patent? but how is it possible to 
establish ‘ prior publication’ if even identity of terms in 
the description of; an invention is not conclusive as to the 
fact. Any old patent may be re-patented with safety, pro- 
vided it cannot be satisfactorily proved that the old patent 
had been worked.” 

Our friend Q. is a precisian ; a werd-catcher, who holds 
that words forever and ever should only have one and the 
same meaning. Will he go back to Chaucer or Alfred, or 
where will he stop? Or wil! he hold by common sense ? 
Words will change their meaning, Q., notwithstanding, and 
even in Shakespeare’s time we find Falstaff’s lady friend 
complaining that “ the word ‘occupy’ was an excellent good 
word before it was ill sorted.” 

Will Q. bear in mind that patents have been grants of 
custom rather than of law till the last Patent Law Amend- 
ment Act, and that Act says that}doubtful terms or errors 
shall be construed in favour of the patentee ; and, moreover, 
that Sir W. Page Wood sits in a Court of Equity to do 
substantial justice between man and man, 

We have heard ad nauseum of the desirability of abolish- 


| Sir W. Page Wood, and whether on patents, or trade 
| marks, or titles of firms, we have constantly seen astrenuous 
| desire on his part to do justice, and protect the owners of 
mental property against the unscrupulous encroachments of 
those possessing material property; and we trust that 
when a really efficient patent law shall be in process of 
incubation, that he will be at the hatching of it. 

We need first to define the conditions under which 
patents should be granted :— 

1. To define that no record shall defeat a new grant for 
anything not in use for thirty years back. 

2. That any applicant shall have a patent granted, 
subject to expunging wholly or in part after the filing of 
the specification. 





3. That a special court shall be appointed for confirming 
the specification or expunging it, and so giving a good title: 
whereon an inventor may go to a jury for damages. 

4, That if a patent has not got into use, or imperfectiy 
into use, during the term, it shail be renewed, as a matter 


| of course, provided there be no fault, but only inability on 


the part of the patentee. 
SOCIETY OF ENGINEERS. 
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Hi. P. Srepuenson, Esq., in the Chair. 
UPON THE SUPPLY OF WATER TO TOWNS 
By Batpwin Latuaw, C.E., Croydon. 





Ratna. 

Au supplies of water being derived from the rainfall, this is « 
subject that should receive careful attention, as the sufficiency and 
constancy of all works for the supply of water are dependent upor 
it. There may be, however, circumstances connected with each 
modeof procuriug a supply that in some measure modify or alter the- 
quantity, or affect the quality, of the rainfall of every district ; yet 
there is no source, however remote it may appear from the rainfall, 
that is not directly or indirectly affected by the amount of that 
rainfall. 

Rain is the result of the condensation of aqueous vapour, which is;. 
at all temperatures, more or less suspended in the atmosphere. The 
quantity of aqueous vapour capable of being suspended in the at- 
mosphere increases in a greater ratio than the temperature, and the 
phenomenon of rain occurs when the air, saturated with moisture, 
loses its temperature, and precipitates the excess it is no lounger 
capabie of containing in an auriferous state, either in the form of 
dew, rain, hail, or snow. It is found that the first cause of rain is 
identical with those causes that produce the winds and currents in 
the atmosphere, viz, the changes of temperature, to some extent the 
electrical state of the atmosphere, and the magnetic state of the 
earth; consequently it very uaturally follows that the winds havea 
very close connection with the rainfall. Thus, winds blowing from 
a warm climate over a great expanse of sea would be completely 
saturated wjth vapour, which, upon coming into a cooler climate,. 
would be precipitated; on the other hand, a wind blowing from the 
frozen regions of the arctic ocean, and deriving its moisture from 
the ice and snow of those severe regions, would, when it arrived in 
a warmer climate, by lowering the temperature of the atmosphere of 
that climate, diminish its power to retain aqueous vapours ; and if,, 
at the time, it was overcharged with moisture, a fall of rain must 
ensue. The physical conditions of every locality have some effees 
upon the rainfall. Thus, from observation, it has been ascertained 
that the rainfall is greater in mountainous districts than in level 
countries, which is probably owing to the currents of air saturated 
with vapour striking against the mountain sides, and losing tem- 
perature by contact or by reason of being compelled to ascend into 
higher and colder regions; there is, however, a limit to the effects 
produced by elevation, for there are regions too high to experience 
any heavy ftainfall, as the rains of Switzerland, and among the 
Alpine regions, which show they are not greater than in the north 
of this country. The amount of rainfall is also considerably in- 
fluenced by the position of the locality with respect to the currents 
in the atmosphere—for example, it is found that the preyailing 
winds in this country are westerly, and come to us from a warmer 
climate; after sweeping over the face of the great Atlantic ocean 
they are naturally saturated with moisture, and, striking the ridges 
and high lands on our westerly coast, discharge the greater portion 
of their burden there. Thus we find it is nothing uncommon in the 
counties of Cumberland, Westmoreland, and Lancashire, to have an 
annual depth of rainfall equal to 6ft., while in Cambridgeshire, on 
the eastern side of the country, the annual rainfall seldom exceeds. 
22in. The rainfall also varies with the seasons of the year, the rain- 
falls of this country being greater in winter than in summer, because 
the temperature of the atmosphere is decreasing in winter, and with 
it its capacity for retaining vapour, while in summer the opposite is 
the result. But it will also be found, as a rule, that heavier rains: 
fall in summer than in winter, although there may be fewer showers ;, 





| because in summer the atmosphere has greater powers for retaining: 


moisture, so that when the causes that induce a fall of rain awe 
brought into action, there is a larger amount of moisture to be pre- 


| cipitated. In Germany the rainfall of winter and summer are about 


/equal; at St. Petersburg the rainfall of winter is but little more 
| than one-third the rainfall of summer; while in Siberia the raiufall 


| of winter is but one-fourth that of summer. 


The rainfall of a district is ascertained by an instrument termed a 


ing patents, because of the difficulty of making an effective | rain gauge; and in fixing these gauges it should be borne in mind 
law; and we remember a thorough-going speech of Nir | that the position and construction of the gauge has much to do with 


W. Page Wood at the Society of Arts, in which he stated 
his conviction that there was no difficulty in it, when 


the value and accuracy of the results recorded ; thus the fact has 


| been well established that the amount of rain collected diminishes 


grappled with. We now find him, in the absence of any | 


clear statute law, practising in equity, so far as he can, 
that which he believes to be substantial justice, and to be 
for the general benefit of the community. 

Stripped of technicalities and verbiage, the object of 
granting patents is the promotion of national progress in 
advancing arts; and they are granted on the same basis 
as granting individual ownership in land. If land were 
not in ownership it would be uncultivated; and the law 
holds that thirty years undisturbed squatting, or possession, 
confers a title. But people cannot cultivate an idea from 
which they are likely to be excluded by more powerful 
capitalists as soon as it is made evident, and it is just as 
essential to give a right in new ideas as it is to protect an 
individual or firm in their trade mark, or style and title ; 
just asa material farm or land needs enclosing and owner- 
ship, so does the mental idea need enclosing and owner- 
ship. 'Toabolish patents would be to establish an hereditary 
aristocracy of trade and manufactures, veritable monopolies, 
which are constantly on the increase, and the only 
competitors with which are the owners of protected 
inventions, who are thus enabled to acquire a status ere 
their inventions become common stock. Very wholesome, 
in a political view, is this circulation of vigorous and active 
faculties throughout the community, replacing the effete 
and the worn out with the newest blood. But for com- 
petition there would be no progress, and the insidious ery 


as the gauge is removed from the ground, Various reasons have 
been ascribed for this phenomenon. The most likely are that the 
cold rain drops condense more vapour in their descent, and carry it 
down with them; or, as has been supposed by Mr. Baxendale, of 
Manchester, that vapour that has lost its caloric of elasticity is capa- 
ble of being suspended in the atmosphere in an invisibie state, and is 
collected by the falling drops of {rain. Rain gauges are of various 
forms, but those with ijloat and graduated rods, which rise with the 
rainfall, are objectionable if the rod is exposed, as they are likely to: 
exaggerate the rainfall of any district, because the rod collects rain 
driving in an angular direction. : 

The amount of rainfall recorded by the gauge cannot all be-made 
available by the engineer in his works, as there are causes in active 
operation which render it impossible to collect the entire rainfali of 
any district. Therefore the engineer has to deal with resultauts that 
arise during the constant and incessant circulation of waters, and 
before he can arrive at correct results he must carefully consider the 
subjects that affect the rainfall. 

CrecuLaTion OF WATER. 

The first source of rainfall, is the ocean; by evaporation a portion 
of its waters are raised into the atmosphere to be again precipitated 
in the form of rain ; of this a portion is again evaporated—another 
portion absorbed, while another portion may find its way back to 
the ocean—its origina! source. Thus it is that “the circulation of 
water is incessant—now in the ocean, now in the atmosphere, now 
in the tissue of plants or animals, now in the crust of the earth, 
now coursing its surface; and anon in the ocean again, to repeat 
the same circuit, and this without interruption while the present 
relations of the universe endure, In general this circulation is slow 
and gradual—so slow that the spherale of vapour now rising from 
the ocean may be years, or even ages, in returning to its native 
source. Disseminated in the tissues of plants, or locked up in the 
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crystallisation of minerals, its cycle seems interminably arrested, 
and yet we know that decay and degradation will some day or 
other bring about its liberation. On certain occasions, however, 
and in certain localities, its circulation is so rapid that you absolutely 
perceive the hazy vapour ascending from the sea, rolling landward 
in mist and cloud; coming in contact with cold mountain peaks, 
condensing into rain, and falling in torrents to augment the 
runnels andrunlets. From runnel to stream, from stream to river, 
the mass swells, and hurries downward and onward to the great re- 
ceptacle whence the light and filmy vapour originally arose, there 
to resume the same career, and perform analagous functions The 
water evaporated from the ocean may, for all praciical purposes, be 
said to be perfectly pure; but in the course of its circulation it is 
constantly contracting impurities, and as frequently undergoing 
processes of purification. In this mighty circulation it performs 
mportant functions in re-arranging not only the tissues of plants 
and of animals, but in absolutely re-arranging the strata of this 
earth. All matter is animated in its presence, and it is, as it were, 
the life-blood of all creation, It is during the progress of this 
incessant circulation, as has been before observed, that the engineer 
has to deal with it, and in doing so he will find the available rain- 
fall dependent upon certain conditions, such as ge nature of the 
soil, the declivity of the district, and the rate of evaporation. If the 
nature of the surface receiving the rainfall is naturally, or has been 
made artificially impervious, there will not be any absorption, and 
evaporation will be the cl:ief case for any diminution of the quantity. 
























It is extremely difficult to arrive at correct results as to the 
amount of evaporation taking place at any time either from land or 
water, as there are so many circumstances and conditions that may 
affect the subject and lead to errors: considerable caution must, 
therefore, be exercised in dealing with the results, and it is always 
better to be on the safe side, that the calculations of the engineer 
may not lead toadiminished supply of water. It is quite clear that 
the rate of evaporation from laud is very much less than the rainfall, 
otherwise we should have no rivers or springs. But the rate of 
evaporation from water surfaces considerably exceeds that from 
land: and iu some cases the rainfall Dr. Dalton found, from ex- 
iments made by himself, the mean daily quantity evaporated 
from a vessel of water freely exposed to wiud and sun, to be in 
March, ‘033in. ; in April, °055in. ; in May, *07dia.; in Jane, -063in. 
in July, *122in.; and in the hottest weather of summer he never 
found the rate of evaporation to exceed ‘200in. per day. Experiments 
made by Mr. Luke Howard, at Plaistow, on the rate of evaporation 
from water surfaces gave ‘912 of the rainfall as the amount evapo- 
rated. In similar experiments made by M. Valles, at Dijon, the 
rate of evaporation was ‘966 of the rainfall. A like experiment, 
made at the same time but from a smaller vessel, gave a greater 
1monnt of evaporation, whichin this instance exceeded the rainfall 
he period. It is probable that the mean rate of evaporation in 
this country from water surfaces may equal 36in. or 37in. In 
other countries tbe rate will increase considerably with the mean 
temperat 

The rate of evaporation from land surfaces must be, as has been 
before observed, much less than the rainfall; but the precise rate it 
is difficult to arrive at, as the character of the soil, the state of its 
cultivation, and its general contour, affect the results very much. 
Thus, if the land is uncultivated and exposed, it would, by the action 
of the sun and wind, be dried very quickly; and when once the 
surface is dried, the rate of evaporation falls off; but in the cases 
where verdure covers the surface, whether it be in the nature of 
woods, or of grassy meadows, the vegetation protects the surface of 
the earth from the direct action of the sun and wind; yet in a more | 
regular way evaporation is progressing, as the roots of trees and 
plants are abstracting the moisture from the soil, and retaining but 
a small portion, they give off the remainder into the atmosphere in 
the form of vapour. Experiments made by Bishop Watson on 
evaporation, on a bright and hot sunny day when there had been no | 
rain for a month, give the rate of evaporation from grass as *035in. 
in twelve hours. A similar experiment made after a thunderstorm | 
gave ‘087in. From an experiment made by Mr. Lawes a plant of 
wheat was found to exhale 100,000 grains of water in 172 days, or | 
the period of its growth ; which would be at the rate of 2,200 gallons 
of water evaporated from an acre of ground per diem, representing 
a rainfall of -36°5. It is probable, however, this is rather a high | 
estimate, 
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The effect of evaporation, either from land or vegetation, is also 
Ager 


a check up f, for as 





itself, circumstances arise to create a fierce 
rate of evaporation, it is in some measure counterbalanced by the 
cooling effect evaporation has upon the surface from which it takes 
place. ‘The circumstances that favour evaporation are heat, a dry 
atmosphere, a low barometric pressure, and decreased weight of the 
atmosphere upon the evaporating surface; winds or currents of air 
also greatly promote evaporation, for they not only bring the air into | 
closer contact with the water, but remove the particles of moisture 
as they are converted into vapour, and are continually bringing a 
fresh volume of air into action to receive its load of vapour. ‘I'he 
rate of evaporation from most surfaces is in some measure compen- 
ed for by the deposition of dew, which is very rarely estimated 
with the rainfall. 








ABSORPTION, 


The amount of rain capable of being absorbed by the surface upon 
which it falls depends, in a great measure upon the temperature, the 
geological construction, avd the physical outline of the district, In 
itking calculations as to the amount absorbed, we must bear in 
ud that the area of the surface is the only constant quantity we 
have to deal with, as its condition and capability for absorbing water 
vary considerably with the seasons of the y« Under such v 
conditions the amount of water absorbed, and capable afterwards of 
being used, when issuing from springs, or by sinking wells, is 
extremely capricious. The greater the quantity of water evaporated 
or retained by vegetation, the less will :emain to be absorbed. Rai: 
descending upon a dry and parched surface in tho heat of summer, 
or during the occurrence of drying winds, will be nearly all evapo- 
rated, so that the rate and amount of absorption depends materially 
upon the absorbent properties of the soil. ‘Thus in the sands of the 
red sandstone formation the rainfall is absorbed as fast as it touches 
the surface, and the same may be said of the rain falling in many 
places on the chalk formation, while upon the clay soils, or imper- 
vious formation, the greatest part of the rain would generally be 
directly conveyed away by surface streams. The contour of a 
, in a measure, affects the rate of absorpti is the rainfall on | 
3 or hilly districts has a greater to gravitate 
i ’ the rivers, while on table Jands the rainfall lingers, and | 
consequently such lands are favourable to abscrption | 
iixperiments made by Dr. Dalton, extending 
red sandstone formation, show that per cent. 

colated toa depth of 3ft. Experiments made at 
re, by Mr. Charnock, on the magnesiap lime- 
i ving but 19°6 per cent. of rain 
id a like « speriment made by } 
Evans, on the sandy gravelly loam which cove 
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chalk gave as per cent. of the rainfall 
pe ph of sft. dn this experiment the average rain- 
tall was found to be 26°83in. per annum, and the average 1 

tration 79210. per aunum, Of this quantity 7:34in. were absorbed | 
between October and March inclusive, which was at the rate of 554 
per cent. on ther ill of that period, whilst between Apriland 8 p- 

H t incit » only 58in. of rainfall was absorbed, which was at 
the rate of 4) per cent. of the rainfall of that period. From this 


zi 
jatter experiment it appears that the largest amount of rainfall is 
absorbed duriuy the months of November, December, and Jauuary, 
when, practically, all may be said to have been absorbed; and that 
the least amount at any time absorbed was in the month of August, 
when, practically, it was nothing. It has been calculated by Beard- 
more that of the rainfall absorbed in winter 60-7 per cent. is carried 
cff directly at the time of the rainfall, leaving 39:3 per cent.-to supply ! 








rivers and wells ; and of this probably only 3} per cent. of the rain- 
fall absorbed really goes to furnish a supply for wells, which in a 
measure will account for the failing of many ordinary wells in certain 
seasons of the year. This process of absorption plays a very im- 
portant part in the economy of nature, as by it the rainfall is stored 
for the purposes of utilisation by both the vegetable and animal 
kingdoms. Were it not for this our rivers would only flow in times 
of rainfall, and at such times their impetuosity and floods would 
be so great as to prove a great drawback to their subservance for 
the purposes of man, and at other times their channels would be 
dry, which would probably be a greater disadvantage, as all vegeta- 
tion would suffer materially, if it could survive the droughts we 
should experience; as it is, the water falling on the surface pene- 
trates it to various depths, forming for itself subterraneous reser 
voirs, and itis from these reservoirs the water is emitted which 
keeps our rivers flowing and supplies water for vegetation, even in 
the time of the greatest drought. 


Mopes or Onrarnine Supriies or Water. 

Having considered the two great causes that tend to diminish 
the amount of the rainfall that can be made available by the engi- 
neer in his works, it is now necessary to direct attention to the 
various expedients adopted for securing and furnishing supplies of 
water, and which may be classed under the following heads : — 

1. By the interception of the rainfall before it reaches the ground, 
or before it has penetrated it; such, for example, as supplies taken 
from rain collected on the roofs of houses, or on the paved and im- 
pervious surface of our yards, courts, &c. 

2. By the interception of the rainfall after it has reached the 
ground, but before it has run off by its natural course. 

3. From rivers and streams. 

4, From natural springs. 

5. From wells. 

Ratwratt Cottecrep From Roors, &c, 

One of the simplest modes of securing a supply of water is by 
collecting and storing tbe rainfall that falls direct upon the roofs of 
our houses, or upon the paved surfaces of yards, &c. This mode 
is no doubt very ancient, and was probably one of the first expe- 
dients adopted for securing a supply wherever man had advanced to 
that state of civilisation as to require a house with an impervious 
covering for his shelter. ‘lhe amount of surface available and 
suitable for receiving the rainfall is generally limited, so that the 
quantity of water capable of being stored is also limited; yet there 
are many places that depend upon this mode for procuring their 
principal supplies of water. A large portion of the supply of water 
for Jerusalem, Constantinople, and other ancient places was procured 
by storing the rain water in underground cisterns, some of which 
are in use to the present day. The city of Venice is an example of 
one of many places supplied principally by rain water; but it is 
found that, in long, dry seasons, the inhabitants of such places as are 
dependent on this mode of procuring a supply of water are often 
put to great straits for a supply; and if we assume that 60ft. 


|of roof or other impervious surface is available for each in- 


dividual of the population with an annual rainfall of 30in., 
and that if all of it is collected and stored, it would only 
give two and a half gallons per day as the quantity for 
each individual. Professor Leslie made a calculation, with respect 
to a lofty house in Paris, coutaining twenty-five persons, and he 
found that each person might procure a supply of a little over one 
gailon per day. When these quantities are compared with the 
twenty to fifty gallons at present used by populations having a con- 
stant supply of water, it is easy to see the disadvantages of depend- 
ing entirely upon the rainfall collected on roofs and other surfaces 
connected with our dwellings as the sole mode of supply ; at the 
same time it is advisable in many, if not in every house, to utilise 
the rainfall than can be secured on the site, as all such water, if 


| collected and used, will have a good effect in diminishing the sup- 


plies it may be necessary to furnish by other and artificial means ; 
moreover, such supplies of rain water are, in many districts, 
invaluable, where the water is naturally hard, and soft water for the 
toilet and some cther purposes is an absolute requiremart. 

The quality of rain water collected from the roofs of houses in cities 
or towus is invariably more or less varied in the degree of its 
purity; indeed it has been determined that pure water can nowhere 


| be met with in nature, and the purer the water the more likely it is 


to contract impurities. The impurities contained in rain water are 


| contracted partly by absorbing gases from the atmosphere in its 


descent, and partly from the impurities it meets with upon the 
surface that receives it, such as dust, insects, and soot, which accu- 
mulate during dry weather; and these impurities, although affecting 
the quality of the water for some purposes very slightly, yet when 
they are allowed to accumulate in the cistern or storing reservoirs, 
undergo constant decomposition, andinjure the quality of the waterfor 
many purposes. But inasmuch as many of these impurities, when first 
contracted, are of a mechanical character, they can be easily removed 
by a process of filtration, and as such system of purifying the rain 
water before it enters the cistern or tank is easily effected it is very 
desirable that it should iu all cases be done. In Venice this system 
has been adopted with great advantage and success, and Fig, 1 is a 
representation of the mode by which the water there is freed from its 
mechanical impurities, consisting of two wells concentrically placed. 
The inner well forms the pure water store, the outer receives the 
rainfall. In passing from the outer to the inner well the water has 
to filter through a stratum of sand. The best way to preserve the 
purity of rain water collected from the roofs of our dwellings is by 
preventing its exposure to light and heat; this can best be done in 
underground tanks, which should be well ventilated. It often 
happens that, for the sake of convenience, tanks or cisterns are con- 
structed and placed in the upper portion of our dwellings, so as to 
furuish a supply without having to use mechanical means to raise 
it ; but the purity and freshness of the water can never be compared 
with that stored in underground receptacles. The size of a tank for 





INSTITUTION OF CIVIL ENGINEERS. 
November 22, 1864, 
J. R. McCieay, Esq., President, in the Chair, 

Previous to resuming the discussion upon Mr. Mann’s paper “ On 
the Decay of Materials in Tropical Climates,” a brief communication 
on the same subject, by Mr. William J. W. Heath (Assoc. Inst. C.E.), 
was read. 

During a residence in Ceylon, extending over a period of seven 
years, while engaged on the railway, Mr. Heath’s attention had been 
directed to those materials which were most used in the construction 
of permanent buildings. The habitations of the lowerclass of natives 
were formed of a rude framework of stout bamboos, the sides and roof 
consisting of reeds, closed in with the interwoven leaves of the cocoa 
nut palm, the latter being washed over with the slimy juice of a 
native fruit, which, when dry, resembled copal varnish. ' In the huts 
built of “ wattle and dab,” the framework was made of roughly- 
squared jungle trees, the space between being filled, and both the 
inside and the outside of the hut being covered, with clay and sand 
well kneaded, afterwards plastered over with earth thrown up by the 
white ants, mixed with a powerful binding substance produced by 
the ants. Superior houses were built of “cabook,” a soft kind of 
rock found at a few feet below the surface. ‘This material had the 
appearance of a coarse sponge, the interstices being filled with soft 
clay. Before being used the blocks should be exposed to the rain, to 
allow some of the clay to be washed out. Cabook required to be 
protected from the weather, but if covered with a thin coating of lime 
plaster, it would last for years. Hard kinds of stone were not 
much used, owing to the expense of working them; and rubble 
masonry was not approved, as there was difliculty in obtaining even 
beds and good bond. Bricks, as a rule, were so badly burnt, and 
the clay was so badly pugged, that brickwork in exposed situations 
and unprotected would perish very rapidly. It was advisable that 
it should in all cases be well plastered with lime mortar. Two or 
three coats of boiled linseed oil would preserve brickwork without hid- 
ing it, but the expense prevented its general use. Coal tar was 
an excellent preservative, but on account of its unsightly appear- 





ance it could not be often employed. Lime was generally 
made by calcining white coral. When taken from the kiln 
it was in a fine white powder, fit for immediate use, after 
being mixed with twice its own bulk of sand and water, It set so 


rapidly that, in the Public Works Department, it was the practice 
to keep the lime under water for two days before using it. This had 
the effect of making it longer in setting, but it was more easily worked 
and eventually may work better, equal, in fact, to the best blue lias 
lime, Well-seasoned timber, with free ventilation, would endure for 
many years, if the white ants were kept away, without any precau- 
tions being taken to preserve it. In exposed situations, and where 





| subject to the attacks of the white ant, Stockholm tar was the best 





storing the rainfall should be suflicient to give a supply during | 


the longest periods of drought, and consequently will depend upon 
the amount of the rainfall, the 
the quantity of water required. Provision should be made to store 
not less at least than ninety days’ supply, otherwise the supply may 
fail during long periods of drought and when it is most needed. 
Mr. Bateman, C.E., has observed that droughts “ vary iu extreme 
length from probably 120 days on the west coast of the backbone of 
England to 240 on the east side.” 
(To be mietinued,) 





A Triv Trroven tar Crerstow Brwer.--If tourists in Wales 
Want a new sensation, says the Merthyr Express, they may do what 
none of them have done yet, namely, yo through the tubes of 
Brunel's bridge over the Wye. They will have to creep into a 
square iron tower, with a ledge round the bottom inside, and a great 
hole in the middle, through which they can fall into the roaring 
flood below, and in the inside of this tower is a perpendicular irou 
ladder leading far upinto the pitchy darkuess above. After climb- 
ing to the top, the eutrance to one of the iron tubes is reached, and 
a dark tunnel curving upward like the arch of a bow lies before the 
adven At this place a push will knock open an iron door, and 












er. 


area of the roof or other surface, and | 


our tourist is at ovce blinded by the flood of sunlight introduced, as | 
well as liable to be choked by moths and dust blown into his nose | 


and mouth; but when these difliculties are surmounted, he is at 
liberty to contemplate the Bristoi Channel sparkling in the sun, the 
fleet of shipping with their pure white sails, the rocky island with 
its hermit’s cell at the junction of the rivers Wye and Severn, and 
the picturesque rocks and woods that guard the beautiful town of 
Chepstow, with its ivy mantled old castle. ‘The scene is “ passing 
fair, as the region of adream.” Such meditations are, however, 
soon interrupted by a constantly increasing roar; an engine thun- 
ders over the bridge with a hundred tous groaning at its heels, 
making the iron spine in which our tourist stands shriek and tremble 
with the strain; the noise dies away in the distance, and all again 
is still. 





preservative ; while creosoted timber was free from their ravages. 
in sea water, and even in fresh water lakes and canals, timber was 
speedily attacked by worms, notwithstanding that it might be painted, 
oiled, or tarred, 

Iron exposed to the intluence of the varying weather speedily 
oxidised, but oil, applied hot, was a good preventative. Coal tar 
was, however, the best covering, applied either cold or hot, or before 
or after oxidation had commenced. Ordinary galvanised sheet iron 
did not last many years, unless protected with good red lead paint, 
frequently renewed; but zinc would last for many years with little 
or no decay. 

In the course of the discussion it was stated that, on the Great 
Indian Peninsular Railway, Baltic sleepers, both creosoted and 
Kyanized, and native jungle wood sleepers had been used; but 
after thirteen years’ experience those which had failed were being 
replaced with teak and iron sleepers. The native woods were so 
hard and close grained that they could not be impregnated with any 
preservative substance. The keys were a source of great trouble in 
warm and variable climates. Those of wood had not been found 
eflicient in India, and endeavours were now being made to devise a 
substitute. lronwork of all kinds should be thoroughly cleansed, 
dried by heat, and then dipped in hot linseed oil, before being expor- 
ted from this country. 

It was.contended that it was impossible to predicate what timber 
would sustain, for while yellow pine had been known to last sound, 
as railway sleepers, for twenty-live years, in other cases it had de- 
cayed in five or six years. This frequently happened also with hard 
tropical woods, without there being any apparently assignable cause 
for this difference in the rate of decay. Hence, in the tropics, iron 
was nearly the only material that could be employed, especially for 
sleepers, With anything like certainty as to the results. No doubt 
iron made a rigid permanent way, unsuitable for the high speeds 
common in this country, although possibly this might be partially 
obviated, by a more perfect manner of securing the rails on the 
sleepers; but in tropical climates the use of iron was almost a neces- 
sity, and there a speed of from twenty-five to thirty miles per hour 
was amaximum. Greaves’ cast-iron vow! sleepers had been laid for 
eighteen years on the Egyptian railway, and made a good and sub- 
stantial road. The objection that they were liable to break, parti- 
cularly along the centre line, might be met by making them 
stronger ; and it was remarked that on the Dom Pedro Segundo Rail- 
way, Rio Janeiro, the bowl sleepers had been in use for eleven years, 
and only one sleeper per mile had required to be renewed. 

On the East Indian line, of more than 1,000 miles in length, the 
sleepers were principally of sil timber, but there were others of 
creosoted fir and of iron. Although there were many diflerent kinds 
of suitable native woods, there was difliculty in obtaiming large 
quantities of any other than sil, which, when cut out ot large 
timber and well seasoned, was very durable. Recently, in opening 
a part or the line near Calcutta, sal sleepers had been found in a 
good state of preservation, after having been laid twelve years. 
in other parts of the line creosoted sleepers were in a serviceable 
condition after being in use ten years. Teak was, perhaps, the 
best of ell Indian woods; but the cost precluded its use for sleepers, 
as it would amount to fitteen shillings per sleeper. Flat iron 
sleepers had been unsuccessful ; but cast iron bowl sleepers seemed 
to promise better results, although, at present, they had not been 
suficiently long in use to enable a definite opinion to be pro- 
nounced. The breakage, so far, had been serious, amounting to 
about 20 per cent.; but this might be obviated in future by 
making them stronger, as had been suggested. ‘The use of iron 
was desirable, on account of the difliculty of obtaining large sup- 
plies of timber sleepers, and the uncertainty as to their quality. 

Although the decay of materials in Ceylon was unquestionably in- 
fluenced by the alternating effects of heat and moisture, yet it was 
believed to be principally due to the use of inferior materiale, In the 
upper districts of India, there were brick and stone buildings of great 
antiquity, in fact anterior to historic periods. Sal timber was hard, 
duravle, and abundant in the central forests and along the base of 
the Himalayas, and had been generally employed by the Public 
Works De partum nt; but owing to the great demand ot late years, it 
was now hardly possible to obtain it weil seasoned. Teak was also 
becoming scarce; that which grew in the province of Burmah was 
of large size and very useful for shipbuilding ; while, when cultivated 
in a drier range and upon rocky ground, it was as hard as ebony, or 
iron wood, though of small scautling and of crooked form, 

it was noticed as remarkable, that the observations in one paper 
were repeated in the other, and that the means of preservation which 
had been suggested as applicable in Brazil were likewise recom- 
mended for Ceylon. There were, however, some points of difference 
—especially as to the use of galvanised iron. The author of the first 
communication, speaking apparently from opinion rather than from 
experience, advised its use, while the author of the second, on the 
contrary, thou. ht that galvanising alone, without painting or tarring, 
was not adequate to protect iron in such climates. As curroborative 
of the remar«, that the loss of weight in iron from oxidation was less 
in Ceylon than in England, in an equal period of time, it was men- 
tioned that out of a quantity of rails, which had been manu- 
factured at the same time and at the same place, some were 
lying for many months unused in Ceylon, and others in South 



























| 
| 
| 
| 
| 


360 7 


THE ENGINEER. 





Dec. 9, 1864, 














Wales, when the loss of weight by rust was found to be 
largely in excess at the latter place. Where there was great 
heat, combined with excessive moisture, it was imagined 
that the effect upon materials, particularly timber, could not be 
otherwise than serious. While, in the first instance, it might be 
prudent to import timber artificially prepared, owing to the absence 
of available data as to the character of the native materials, yet it 
was believed, as the qualities of the different kinds of native woods 
became better known, as well as the proper time to fell them, and to 
prepare them by shed-drying or otherwise, and as a more ready 
access was obtained to the forests, native woods might ultimately be 
used with advantage and economy. In fact, a specimen of native 
Brazilian wood had been exhibited which had endured for two hun- 
dred and tifty years. The alleged excessive wear of the rails and 
tires in Pernambuco must be explained upon other grounds than the 
heat. Perhaps the fact that the rails were not * fished” until after a 
portion of the line had been opened for traffic, that there were con- 
siderable curves on the line, and that the road was not laid in that 
perfect manner which was possible in this country, added to the great 
atmospheric alternations, might be sufficient to account for it. F 

It was remarked that, in using unprepared wood, no doubt it 
was desirable to select that part which was hard, as, the pores being 
filled with ligneous matter, such timber did not so freely absorb 
moisture. But for creosoting purposes the reverse was the case, for 
it was impos-ible to make heart wood absorb 1019, of oil per cubic 
foot, as was sometimes required. The great value of creosoting was 
that it enabled young wood to be used, and then the pores being 
filled with a bituminous asphaltic mastic, the wood so treated was 
perfectly waterproof, and harder than heart wood. The reason why 
the half round sl-epers on the Pernambuco line were more durable 
than those of square form, was believed to be due to all the young 
wood being retained in the former. Kecent experiments in the 
harbour of Ostend showed that wood prepared with corrosive subli- 
mate, or with sulphate of zinc or copper, was only partially protected 
against the worm, but when creosoted the worm would not touch it. 
It was advisable that piles in sea water should not be squared, but 
used round, with as much young wood as possible. 

Despecting the ravages of the white ant, there were many old 
structures in Brazil not so affected; and as regarded railway 
sleepers, the frequent shaking and vibration would, it was consi- 
dered, render them tolerably safe. In that country porous and open- 
grained timber seemed most subject to these attacks; but in Aus- 
tralia the bardest kinds were first attacked, This was especially the 
case with iron-bark timber, the density of which was so great as to 
cause it to sink in water, and in tenacity and resistance to strain it 
approached rough cast iron, White ants were eflectually destroyed 
by oil of creosote, and anything of a bitter taste injected into the 
fibre, or even a sinall quantity of turpentine, would prevent their 
attacks. In some parts ot India white ants were very destructive, and 
10 per cent. of some stacks of sleepers had been decayed at the heart 
in from six to eight months. The black ants of the West Indies were 
also more destructive in hard than in soft wood. Some descriptions 
of wood there were neither affected by the toredo navalis nor by 
the black ant, and when used for piles had never been known to 
decay. 

With regard to stone, it had been found that the application of 
linseed oil not only acted as a preservative, but it rendered soft stone 
in the course of a short time very hard — In Jamaica the bricks were 
well made, and of good materials; and some buildings there had 
stood from time immemorial, without exbibiting any signs of decay. 
Mortar, both there and at the Cape, was made of shell lime, and even 
when mixed with sea sand it was bard and durable. In India, the 
addition to the lime of about 5 per cent. of jaggery, a coarse native 
sugar, caused the mortar to set well, and to be very durable. At 
the Cape the bricks were not good, and owing to the exudation of 
phosphate of soda after the work was finished, it was advisable to 
plaster all brickwork. In India the telegragh posts were, to a large 
extent, of stone obtained from Agra, and the rapid decay of timber, 
when used tor that purpose, had greaty retarded telegraphic exten- 
sivn in that country. ‘The difficulty was now being met, by making 
the lower part of the posts of iron, into which wvoden posts were 
inserted. 

Respecting the statement that the only examples of iron bridges 
in the province of Pernambuco were those belonging to the railway, 
and that of St. Isabel, completed in 1*63, it was remarked that, about 
twenty years ago, a French engineer, M. Vauthier, when Kngineer- 
in-chiet to the t rovince, designed and erected a suspension bridge on 
ene of the main roads, about nine miles from the city, across the 
River Capibaribe, at the village of Caxangd. The roadway, which 
was LUUft. long by 20ft. wide, was suspended from a pair of iron wire 
ropes on each side of the bridge, by vertical rods of wrought iron, the 
atiachment of the rods to the ropes being by means of strong wrought 
iron plates, embracing both ropes. Each rope was in four separate 
pieces, and consisted of a mass of wires, simply laid together, and 
bound at intervals. The rocking standards were of cast iron, in 
three pieces, and the platform was of wood. All the work was exe- 
cuted in the country, including the casting of the standards, but the 
wire was purchas:d in !.ngland. ‘The ropes, as well as the cast and 
wrought iron work, were still sound. Lhe cost had amounted to 
between £5,000 and £6,00v. 

Provosev Grear Iron Ginver Briver.—A great railway under- 
taking, resembling in character the Britannia, Saltash, and Victoria 
bridges, and surpassing even these in point of dimensions, is to be 
submitted for the sanction of Parliament in the ensuing session. 
The North British and Edinburgh and Glasgow railway companies 
have given notice of a bill empowering them to construct a great 
iron girder bridge across the Firth of Forth from near Blackness 
Castle, three miles above Queensferry, on the West Lothian coast, to 
Charleston, io Fifeshire. The plans of the bridge have been pre- 
pared by Mr. Thomas Bouch, C.E. The scheme was before Parlia- 
ment last year in connection with a rival line to Glasgow which it 
was proposed to construct, but the North British and Edinbur, h and 
Glasgow Companies having compromised their differences, the oppo- 
sition line was withdrawn, and the Forth Bridge project was not 
entertained. This year it is brought forward in connection with a 
proposed branch of the Edinburgh and Glasgow Railway, and with 
the through line to Perth, and also to Dundee, vid Taybridge, which 
the North British ask power to construct in Fifesb’re. The length 
of the proposed bridge is 3,887 yards, or 2 miles 36¢ yards. — It will 
be about seventeen miles from Edinburgh, and thirty-four from 
Glasgow, and is intended to accommodate an express “oute from these 
cities to the north of Scotland, in connection especialiy with what is 
known as the “east coast” route. Instead of a single span of 600it., 
with two side spans of 3U0ft., which was the scheme of last year, it 
is proposed to wake four spaus of 500ft. each over the navigable 
channel, the spans diminishing to 2U0ft. and 100ft. on either side. 
The clear height of the bridge in the channel will be 125ft. at high 
water of spring tides, thus giving ample height for the tallest vessels 
frequenting the ports of Grangemouth and Alloa. The frame of the 
girders over the widest spans will be about 70ft., giving a total 
visible elevation of 195ft. for the distance of nearly half a mile, the 
height diminishing at the ends of the bridge as the spans become 
reduced in width. Taking the submerged part of the work the 
height will be 25{t. of foundation below the silt bottom, Svft. of 
depth of water at ebb spring tides, and 18ft. of fluctuation of tides, 
making in all 285{t. in height of work to be executed. The 
middle piers will be of stone to the height of 10ft. above high water 
at spring tides, and the rest of the structure will be of malleable iron. 
The bridge will be built for a single line of rails, with a gradient 
in the south end of Lin 134, and in the north end of 1 in 100, so as to 
give the necessary elevation in the middle. Two years ago the 
North British and Edinburgh and Glasgow companies obtained 
powers to construct a line via Queensferry to Dunfermline and 
Perth. The latter are forming their part of the line, consisting of 
a branch from Katho to Queensferry, for local service and marine 
outlet, and the former will take upa portion of the line on the north 
side in connection with the Forth Bridge scheme. But leave will 
be asked to abandon the great ferry works and a portion of the north 
line should the bridge be sanctioned. 
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Grants of Provisional Protection for Six Months. 


2009. Hucu Dyer, Liverpool, “ Improvements applicable to chimney tops 
and ventilators, and apparatus for cleaning the same and flues generally.” 
— Petition recorded 12th August, 1864. 

2153. JouN Hays Wixson, Liverpool, ‘‘Improvements in breech-loading 
cannon.”—A communication from Charles Dursien and William John 
Edwards Brown, Valparaiso, Chili.—Petition recorded 2nd Seplember, 1864. 

2540. Oxin Lewis Hopson and Herman Porter Brooks, Waterbury, Con- 
necticut, U.S., ‘‘An improved machine or apparatus for pointing wires 
er rods for pins and other articles,”—P+tition recorded 14th October, 1864. 

2618. Henry Birp, Wakefield, Yorkshire, “Improved methods of, and 
apparatus for, stopping locomotive steam engines and railway carriages 
by the application of steam power to the working and management of 
railway brakes.” - Petition recorded 22nd October, 1°61. 

2762. ARTHUR FieLD, Lambeth Marsh, Surrey, * Improvements in the ma- 
nufacture of night lights.”— Petition recorded 7th November, 1864. 

2772. AUGUSTE BrcueM, Duisburgh, Prussia, and H&rRMANN WEDEKIND, 
Dunster-court, Mincing-lane, London, ‘ Improvements in rolling metals, 
and in the machinery or apparatus to be employed therein.”—Petition 
recorded sth November, 1864. 

2780, StePHEN Dixon, Nottingham, ‘The construction and arrangemeat of 
an improved letter, paper, invoice, or bill-book file.” 

2784. James TuompPson, Bilston, Staffordshire, ** Certain improvements in 
the manufacture of gun barrels and ordnance.” 

2786. WiLLiaM EpwARD Newron, Chancery-lane, London, “ An improved 
filter or press."—A communication from Louis Pierre Robert de Massy 
and Louis Robert de Massy, Rue St. Sébastien, Paris.— Petitions recorded 
9th November, 1864. 

2790. RoBert BARLOW CooLey, Nottingham, “ Improvements in the manu- 
facture of hats, caps, and bonnets, or other coverings for the head, and 
in apraratus employed in such mannfacture.” 

2792. Morris West RutTuven, Harlow-villas, East-india-road, London, 
‘Improvements in steering apparatus.” 

2793. EDWARD JosePH WILLIAM Parnacort, Leeds, Yorkshire, ‘‘ Improved 
machinery for shaping and sharpening saws.” 

2794. Joun McCauu, Houndsditch, London, and BevAN Gzorce SLoPER 
Walthamstow, Essex, ** Improvements in preserving fresh meat, poultry, 
game, and fish, and in vessels employed therein.” 

2796. Jessix Simes, Tonbridge, Kent, ** Improvements in steam and other 
motive power engines.” 

2798, LkonaRD Cooks, Horwich, Lancashire, ‘‘ Improvements in the manu- 
facture of paper and in the machinery employed therein, also in the 
manrfacture of paper, cloth, and woven fabrics.”— Petitions recorded 10th 
November, 1864. 

2800. WiLLIAM WILLIS, Birmingham, ‘‘ Improvements in processes for 
copying or reproducing, by the agency of light, drawings, engravings, 
lithographs and photographs, and written and printed documents.” 

2802. Ge Rex Dixon, Birmingham, “ Improvements in mills for crushing 
sugar and other hard substances.”—A communication from Manuel Bea, 
Mantanzas, Island of Cuba. 

2804. WILLIAM CLakK, Chancery-lane, London, ‘‘ Improvements in looms.” 
—A communication from Théodore Mahieu, Emile Lecorney, and Clifford 
De Fleury, Boulevart St. Martin, Paris. 

2806. GeorGe Sait, Bradford, Lancashire, ‘* Certain improvements in ma- 
chinery or apparatus for drying or desiccating materials or substances 
contairing moisture.” 

2810. WILLIAM EpwarkbD GepGE, Wellington-street, Strand, London, ‘ Im- 
proved moulds for moulding or casting.”—A communication from 
Celestin Magnin, Jean Hubert Keyen, Dennis Adol,he Enout, and Joseph 
Elisé Richard, Fanbourg St. Martin, Paris. 

2812, CHARLES Monk and SAMUEL EpMonps Situ, Birmingham, * Improve- 
ments in cages for birds, squirrels, and other animals.” 

2814. CHARLES WILLIAM HECKETHORN, Park-road, Peckham, Surrey, “ Im- 
provements in the means of, and a»paratus for, working ships’ pumps, 
and for preventing vessels from foundering.” 

2816. DovG@Las SyMonps SUTHERLAND, Great George-street, Westminster, 
**Improvements in machinery for compressing gunpowder for blasting 
or other purposes, and in cartridges for blasting.” —Petitions recorded 11th 
November, Us, 

2818. Groner Davirs, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
knapsack supporter."—A communication from De Witt Clinton Baxter, 
Renjamin Jones Burr, jun., and Jonathan Mather Scholfield, Philadel- 
phia, Pennsylvania, U.S. 

2820. WILLIAM Fisuek, Hyde Park, London, ** New or improved apparatus 
or mechanism for securely closing adhesive envelopes and tor affixing 
stamps to letters and envelopes.’”” 

2821. Francis ADAMS Papps, Bow, Middlesex, ‘‘ Improvements in malt 
liquors as tonics.” 

2s2z. Joun McCioskry, New York, U.S., ‘‘ An improvement in sewing 
machines,” 

2824. EpMUND FREEMAN Woops and James SamMueu Cockseper, Suffolk 
Ironworks, Stowmarket, ‘‘ Improvements in apparatus used for feeding 
millstones.” 

2826. CuarLes Cotton, La Valette Grouville, Jersey and WILLIaM Nuxn, 
St. George-street East, London, ** Improvements in apparatus for facili- 
tating communication between passengers and guards of railway trains.” 

2830. WILLIAM Epwarp GrpGE, Wellington-street, Strand, London, * Im- 
provements in pumps.”"—A communication from Jules Mathieu, Wasigny, 
Ardennes, France.— Petitions recorded 12th November, 1864. 

2834. Ropert GARDNER, We-t Bromwich, Staffordshire, ** lmprovements in 
the manufacture of wrought-iron boilers for brewing, washing, and other 
purposes,” 

2836. Ropert Hartow and WILLIAM JoLLey, Heaton Norris, near Man- 
chester, * Luprovements in cocks ad valves.” 

2838. CHARLES LANGFORD OLIVER, Child-Okeford, pear Blandford, Dorset- 
shire, *° Improved apparatus for brushing the hair.” 

2840. Javgurs JuLYsS Renous-Cerk, Golden-square, London, “ Improve- 
ments in the manufacture of ma: ure.” 

2342. Micuak. Henry, Fieet-street, London, ‘‘ Improvements in the means 
of, or appliances for, treating bodily injuries, affections, and disorders, 
when atmospheric air is to be excluded trom the part affected.”—A com- 
munication from Dr. Jules Guérin, Boulevart St. Martin, Paris. 

2843. NicoLas BaiLLy, Vesoul, CHARLES DuRAND, Jussey, France, GkorGR 
HowakbD MeSsNARD, Vimiera, Wandsworth-road, and ZachAakI£ Pores, 
The Grove, South Lambeth, Surrey, ‘* Improvements in the application 
of rolung friction to the axle boxes and journals of running shafts, and 
axletrees of machines and vehicles of all descriptions, for lessening the 
res'stance to the motion.”— Petitions recorded 14th November, 1864. 

2844. ARTHUR CHARLES HENDERSON, Charing-cross, London, “ An improved 
apparatus or receptacle for storing grain.”"—A communication from 





Messrs. Adrien Labour and Antoine Prud'homme, Rue de |’Echiquier, | 


Paris. 

2846. JEAN JoskrH Movtis, Paris, ‘Improvements in treating benzole or 
its principal composing hydro-carbous, such as benzine, toluene, or 
xy lene, applicable also to the treatment of other hydro-carbons.” 

2848. Prosper Lacnez, Brussels, Belgium, ‘‘ Improvements in looms for 
weaving carpets and other pile fabrics.” 

2850. James BuLLvven, Bixenden, near Accrington, Lancashire, ‘‘ Im- 
provements in looms for weaving.” 

2854. ..cun RowLry, Grosvenor-terrace, Wells-street, Camberwell, Surrey, 
** Improvements in the manufacture of printers’ ink.” 

2856. SIRGERICH CHRISTOPHER KReEEFT, Fenchurch-street, London, “ Im- 
provements in the manufacture of iron and steel."—A communication 
from Jacopo Bozza, Naples, Italy.—Petitions recorded 15th November, 
18¢t4. 

2858. Marix DestreM, Rue Lamartine, Paris, “An improved composition 
for painting.” 

2880. James GoTHanD and HERBERT GARLAND, Birmingham, ‘* Improve- 
ments ip fire-bars.” 

2862. JuLEs Austin, Paris, ‘‘ An improved millstone for grinding corn and 
other substances.” 

2564. WiLL1aM Epwarb Newton, Chancery-lane, London, ‘* Improvements 
in the manufacture of soda."—A communication from Ane} Bang, Paris. 
— Petitions recorded 16th November, 1804. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

2927. Francois PFANHAUSER, Winsley-street. London, ‘‘ An improved 
process of tanning.”—Deposited ond recorded 25th November, 1864. 

2939, Warp Ryper, St. John’s-square, Clerkenwell, Londen, * Burning 
paraftin and such like oils in lamps, chandeliers, and as night-lights, by 
means of an inconsumable metalikos wick or burner with or without 
a smoke chimney.”"— Deposited and recorded 24th November, 1804. 





Patents on which the 8tamp Duty of £50 has been Paid. 

35. Henry Davis Pocntn, Salford, Lancashire.— Dated 4th January, 1862. 

3031. GgorGk TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey. 
—A communication.— Dated 31rd December, 1861. 

3032, Joun Lyon Fisup, Upper Marsh, Lambeth, Surrey.—Dated 3rd 
December, 1861. 

3033. Watson DucnemMin, Charlotte Town, Prince Edward’s Island.—Dated 
3rd December, 1861. 

3025. Tuomas Wricit GARDNER TREEBY, Westbourne-terrace-villas, West- 
bourne-square, Paddington, London.—Dated 3rd December, 1861. 

3066. Jopn JaMES Russeut and BurpDEett Lamgert Brown, Crown Tube 
Works, Wednesbury, Staffordshire.— Dated 6th December, 1861, 


| 712, 10d. ; 713, 4d.; 714, Sd.; 715, 6d 





3098. WILLIAM EpwarD Newron, Chancery-lane, London.—A communica- 
tion.—Dated 10th December, 1861. 

3257. WiLLI4M EpDwarD Newton, Chancery-lane, London.—A communica- 
tion.— Dated 30th December, 1861. 

3048. Joun KNowepen, Southwark, Surrey.—Dated 5th December, 1861. 

2055, MicHAEL Henry, Fleet-street, London.—A communication.—Dated 5th 
December, 1861. 

3069. RicHakD JoLLEY, St. John-street, Smithfield, London.—Dated 7th 
December, 1861. 

3235. RICHARD NEEDHAM, Dukinfield, Cheshire.—Dated 26th December, 
1861. 
Patents on which the Stamp Duty of £100 has been Paid. 

2994. Joun Fow er, jun., Cornhill, and WILLIAM Worsy, Ipswich.—Dated 
2ud December, 1857. 

2989. Josep Eccuxs, Blackburn, Lancashire.—Dated 2nd December, 1857, 





Notices to Proceed. 

1846. JAMES CuapNoR White, Liverpool-street, London, ‘‘ An improved 
apparatus for holding whips and other articies.”—-Petition recorded 25th 
July, 1864 

1854. Tuomas Brinces HEATHORN, St. James’s-square, London, “* Improve- 
ments in the construction of submarine and other foundations” 

1865. JAMES SLATER, Catherine-terrace, Lansdown-road, Lambeth, Surrey 
“Improvements in machinery for making bricks and tiles.”—Petitions 
recorded 26th July, (86-4. 

1871. JOHN ALEXANDER PaTERSON MacBrivE, Liverpool, ‘‘ Improved means 
of and for rai-ing or floating sunken or stranded ships or vessels.”’ 

1872. RicuakD CoUcuMAN, Noble street, St. Martin’s-le-Grand, London, 
**Improvements in the construction of buckles, hooks, clasps, or similar 
instruments for connecting and securing parts of dress or otber articles 
together.” 

1875. JEAN PigRRE CHAMBEYRON, Rue de la Fidélité, Paris, “Certain im- 
provements in preventing the oxidation of iron and steel.” 

1876. JEAN PiRKRE CHAMBEYRON, Rue de la Fidélité, Paris, ** Certain im- 
provements in the manufacture of steel.” 

1877. ALEXANDER Prince, Trafalyar-square, Charing-cross, London, “ Im- 
provements in taps, cocks, and valves.”"—A communication from Johaun 
Gottfried Bernhard Friedrich Stumpf, Berlin, Prussia.—Petitions recorded 
27th July, 1864. 

1880, ExizabeTH Brimson, Frome, Somerset, ‘* Improvements in envelopes: 
or covers fur bottles and jars.” 

1183. Henry Moon, Countsthorpe, Leicestershire, “ Improvements in ma- 
chinery or apparatus for washing clothes or fabrics.”—Petitions recordat 
28th July, 1864. 

1889. Joske NICKLIN, Birmingham, ‘‘ Improvements in the manufacture: 
of hooks to be used for the suspension of curtains and various other 
purposes.” 

1892. EpwarD Brown WILson and Cuartes De Bekeusg, Strand, West- 
minster, “ Improvements in furnaces,"—Petitions recorded 29th July, 
1864. 

1898. GzorGk AuGusTUs Huppart, Brynkir, Carnarvon, ‘‘ An improved 
manufacture of covered buttons.” 

1901. THkovORE Bourne, Woburn-place, Russell-square, London, ‘ Improve- 
ments in rullers for cotton gius and other machines.”—A communication 
from Franklin Hadley Lummus, New York, U.S.—Petitions recorded 30th 
July, 1864. 

1921. SamukL HAwksworti, Doncaster, Yorkshire, ‘‘ Improvements in the: 
manufacture of floorcloth.”—Petition revorded 2ad August, 1864. 

1931. CuAkLES GARTON, Bristol, and THoMas HILL, Southampton, “ Im» 
provements in mashing apparatus.” — Petition recorded 3rd Augusi, 1864. 

1941. FRaNciS CRUICKSHANK, Edinburgh, Mid-Lothian, N.B., ** Improve- 
ments in coatings fur the prevention of the fouling of the bottoms of irom 
and other ships.”—Petition recorded 4th August, 1864. 

1959 RicuaRD EpMonvson, Bank Top Mull, Blackburn, Lancashire, ‘ Im- 
provements in bealds for weaving.” 

1963. Nei, McHarrik#, Broad-street, Mile End, Glasgow, ‘‘ Improvements 
in treating iron piates for shipbuiiding, boiler making, and similar uses,. 
and also wrought iron in other forms to render it capable of resisting 
oxidation or destruction by sea and other water and atmospheric and 
other corroding influenccs,”— Petitions recorded 6th August, ls64. 

2000. JAMES MILLBaNK, Chelmsford, Essex, ** Improvements in hot water 
apparatus for heating conservatories and other buildings or apartments.” 
—Prtition recorded 11th August, 1864. 

2667. WILLIAM J aCKSuN, Spring-terrace, York-road, Lambeth, Surrey, “ Im- 
proved arrangements of the parts of sewing machines for using shoe- 
makers’ wax thread tor sewing on the soles of boots and shves.”—Vetition 
recorded 28th October, 1864. 

2701. WiLLiaM Rice, Market-place, Boston, Lincolnshire, ‘* Improvements 
in applying the wheels and axles ef railway and other carriages,” —/eti- 
tion recorded 1st November, 1864. 

2784. JAMES ‘THoMPSON, Bilston, Staffordshire, ‘‘ Certain improvements in 
the manufacture of gun barrels and ordnance.’’—Petition vecorded 9th 
November, 1864. 

28u5. JouN Cocksnott, Preston, Lancashire, ‘An improved machine or 
apparatus for cleaning forks and spoons,” 

2806. GrorGe Situ, Bradford, Lancashire, ’* Certain improvements in ma- 
chinery or apparatus for drying or desiccating materials or substances 
containing moisture.”— Petition recorded lith November, 1864. 

2838. CHARLES LaNGrorD OLiver, Child-Oketord, near Blandford, Dorset 
shire, “‘ Improved apparatus for brushing the hair.”—Petition recorded- 
14th November, 1864. 

2855. THoMas ResteLL, The Laurels, Palace-square, Norwood, Surrey, “ Im- 
provements in breecu-loading ftire-arms.”—Petition recorded 1th November, 


1864. 

2879. WILLIAM SNELL, Clement’s-inn, Strand, London, ‘‘ Certain improve- 
ments in brick and tile making mwachinery.”.—A communication from 
Cyrus Chambers, jun., Philadelphia, Penusylvania, U.S. — Petition 
recorded 18th November, 1864. 

2927. FRANCUIS PFANUAUSER, Winsley-street, London, “ An improved pro- 
cess of tanning.” —Petition recorded 23rd November, 1864. 


And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
3rd December, 1864. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Pust- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly fcT 
THE ENGINERR, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1131. C. J. Ricaarpson, Kensington-square, Kensington, “ Arranging steam 
boilers and other furnaces m order to render them more suitable Jor 
burning petroleum and like oils."— Dated 4th May, 1864. 

For these purposes the bed or lower part of a furnace is constructed im 
such manner as to receive compressed charcoal, or other porous matter, 
either as a single complete layer, or in sections, so as to allow of atmo- 
spheric air passing between the sectiims. Underneath the bed, or sections 
of the bed, there is a space or spaces supplied to any required height with 
petroleum, or like oil, and the petroleum or oil, or the vapour thereof, per- 
colates upwards through the porous material in the bed, or sections 
of the bed, of the furnace, and it burns at the surface of such porous 
material. By these means petroleum aud like oils may with safety, and 
with great utility, be burned as fuel in steam engine and other furnaces. 


1138. A. V. Newton, Chancery-lane, London, “Apparatus for generating 
heat."—A communication. - Dated 5th May, 1864. r 

This invention relates to a novel mode of constructing steam boiler and 
other furnaces, and of supplying air thereto, to support combustion. The 
fuel is fed to the fire-place from a closed hopper, and the ash-pit is also 
closed, and compressed air, either heated or otherwise, is supplied by « 
suitable arrangement of pipes, both above and below the fuel. These cur- 
rents of air—the one descending through the fuel, and the other passing 
between the grate bars and ascending through the fuel—meet and effect » 


es 
We 





Dec. 9, 1864. 


THE ENGINEER. 


361 








—< 
vivid and very perfect combustion of the fuel. The invention may be 
employed in Josnection with furnaces having horizontal or inclined fire- 
bars, and whether the bars be fixed or movable. In one arrangement of 
furnace which it is proposed to employ, the coal, as it descends from the 
hopper, will fall into a ledge of firebrick, below which a current of com- 
pressed air passes, which enters the furnace, while a separate current 
descends with the fuel. The fuel thus arrested by the ledge of fire-brick 
will become heated, and attain incandescence before reaching the fire-bars. 
The fuel is discharged from the ledge by means of a piston operated by a 
crank lever. In anotherarrangement of furnace the gases of combustion col- 
lect in an annular flue surrounding the fire-place, and are led off through 
radial passages, and are thence led off to be applied as may be desired. 
The streams of air for supporting combustion will, in all cases, be sepa- 
rately regulated by suitable vaives, The action of a current of compressed 
air, passing up to the fuel between tho fire-bars, will be to mingle with the 
descending current, and thus produce a heat sufficiently intense for smelting 
and other metallurgic operations. 

1139. G. Hasetine, Southampton-buildings, Chancery-lane, London, “Steam 

engines."—A communication.— Dated Sth May, 1864. 7 

This invention relates to slide and cut off valves for steam engines, and 
the said invention chiefly consists, First, in so constructing and arranging 
the slide valve as to obtain a nearly equal pressure of steam upon opposite 
sides of the said valve, thereby obtaining a balance valve which bears 
slightly upon its seat, and causes little friction or wear by its movements. 
Secondly, in a variable apparatus for operating the cut-off valves of steam 
engines, whereby the flow of stcam from the steam pipe to the steam chest 
is so regulated as to equalise the action of the engine whatever the variation 
of power used. 

1142. J. J. Muuer, jun., Clarendon-place, Brixton, ‘‘ Steam engines and 
pumps.”’— Dated 5th May, 1864. 

This invention is peculiarly applicable to small steam engines used for 
pumping and other purposes, and consists in constructing the piston and 
cylinder in such a manner that, by the rotation of one of them, and by 
having passages in the piston, the induction and eduction ways shall be 
opened and closed. The construction of the cylinder, and the passages in 
the piston and cylinder, may be varied, but it is preferred to form the 
piston of a len.th corresponding with the length of the stroke of the 
engine, and to make the cylinder of a proportionally greater length. In 
the cylinder are formed one induction passage, and two eduction passages, 
which are situated about the middle of the length of the cylinder. In 
each of the ends of the piston is formed a passage, by which the steam or 
other fluid may pass into and from the cylinder at the respective ends of 
the cylinder. Each of these p g i with a groove or 
recess, formed longitudinally on the outer surface of the piston. When 
either of these longitudinal grooves is opposite the eduction way formed 
through the cylinder, the steam or other fluid will pass away from one end of 
the cylinder, and, as at the same time, the other longitudinal groove or 
recess in the piston wil!l be opposite to its induction way, steam or fluid will 
enter through the piston into the other end of the cylinder. The piston or 
the cylinder, just before the piston completes its stroke, is caused to make 
a partial rotation, so as to change the relative positions of the way in the 
cylinder, and the grooves or recesses in the piston. A similar construction 
and combination of a cylinder and piston may be used as a pump, being 
dr'ven by power and connected with suction and delivery pipes. 

1160. E. R. Hanpcock, WNorfolk-street, Strand, London, “‘ Engines to be 
worked by steom or other motive power.”—Dated 7th May, 1864. 

This inventiun relates to that description of en; ine denominated a rotary 
engine, and the peculiarity of the invention consists in forming the outer 
rim of a hollow annular form, into which steam is admitted from the bviler 
through a steam stop, which also serves as a fulcrum for the steam to abut 
against. Into this hollow annular cytinder pistons are inserted, against 
which the steam acts}; and as this annular cylinder is attached to the shatt 
or axle, much in the same manner as an ordinary fly wheel, a rotary steam 
motion is imparted to the machinery.— Not proceeded with. 

1173. F. H. Wennam, Union-road, Clapham, ‘* Motive power engines 
worked by explosive mixtures of gas or vapour.”—Dated 9th May, 1364. 
This invention cannot be described without reference to the drawings. 





1178. A. V. Newton, Chancery-lane, London, *‘ Apparatus applicable to the 
heating and evaporating of fluids."—A communication.—Dated 9h May, 
1864. 

This invention relates to a novel arrangement of apparatus which, when 
applied to the generating of steam, ensures an efficient circulation of the 
water, prevents the incrustation of the heating surfaces, and allows of the 
superheating of the steam before leaving the apparatus. The heating 
surfaces em ployed are rows of tubes contained within furnace walls, and 
pendent from horizontal metal channels or cham ers, which are suppoited 
by the walls. The apparatus is divided into three compartments by 
transverse walls. In the first compartment—which is the steam generating 
compartment—a furnace grate is fitted immediately below the pendent 
pipe to receive the fire for heating the fluid to beevaporated. At the upper 
part of the division wall is an opening tu allow of the flame end gases of 
combustion entering the second compartment, in which the feed water is 
heated, and at the lower part of the second divisional wall is an opening 
through which the gases of combustion pass to the third compartment, 
where the superheating of the steam is effected. Around the pendent tubes 
of the three sets the flame and heated gares are free to circulate, and they 
thus present a large surface to the fire heat. In order to ensure an efficient 
circulation within the tubes, they are each fitted with a concentric tube 
pendeut from the steam-tizht cover of the chambers or channels before 
mentioned, or rather from the central horizontal partition of such 
chambers or channels, they being divided into two parts for the purpose to 
be presently explained. The upper division of the chambers or horizontal 
channels of the second compartment connect with a water supply pipe, 
and the water flowing from this pipe descends through small pendent pipes 
and passes out at their lower open ends into the outer tubes, up which it 
rises, and in rising becomes heated. The heated water passes upwards to 
the lower division of the channels, and escapes by a pipe which leads toa 
horizontal cylindrical vessel mounted outside the furnace. This vessel 
connects by pendent pipes with the upper division of the channe!s of the 
first compartment, and the mouths of these pipes are governed by float 
valves within the cylinder. From the up) er vivision of the channels the 
water descends into the inner pipes of the first or steam generating series, 
and finds its exit into the heated tubes or pipes above the furnace fire. 
Here the water is rapidly converted into steam, and the steam rising up 
the pendent tubes discharges into the lower division of the channels. From 
these the steam is led off by a pipe to the third compartment or super- 
heater, where it enters the lower division of the channels, passes down the 
outer tubes and up through the inuer tubes to the upper division of the 
ck Is, which with a steam supply pipe. By this means a 
constant supply of superheated steam may be readily obtained and kept 
with great economy of fuel. 


1ls4. J. Rownano, Salisbury, “ Cocks, taps, and valves.”—Dated 10th May 





This invention consists in constructing a conical valve seat in the shell or 
seat for high-pre-sure water or steam pipes, or in the steam passages to the 
top and bottom of steam cylinders, for which purpose this invention is par- 
ticularly applicable. To the before-mentioned conical valve seat the 
patentee fits a corresponding conical plug of wood, brass, iron, or other 
equivalent material, which can be elevated from or lowered into the above- 
named conical valve seat when it is required to open or shut the valve. 
1206. M. P. W. Bounton, Tew Park, Oxfordshire, ‘* Obtaining motive power 

Jrom steam or aeriform fluids.’ - Dated 12th May, 1564. 

This invention consists, essentially, in causing the aeriform fluid (steam, 
gas, vapour, or any admixture of these) to issue ata high velocity throughan 
orice, into a iarge channel containing water or other liquid. Issuing in 
this way, it acts as the blast pipe of a locomotive engine, drives forward the 
liquid in front. while, on account of the diminution of pressure, the liquid 
betiind is fo:ced to follow.—Not proceeded with. 

1210. R, F. Fatrur, Gracechurch-street, London, ** Locomotive engines and 
bowlers.” — Dated 12th May, 1864. 

An iwportant feature in this invention consists in mounting the boiler on 
the centres of two frames, each frame having four or more wheels, and one, 
two, or more cylinders, each frame and its adjuncts forming two distinct 
engines, which are each complete in themselves, the steam being supplied 
from the boiler to both sets of engines. 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, We. 


1141. T. J. C. L. and M. Jnvrerson, Bradford, “ Railway brake apparatus. 
—Dated 5th May, 1864. 

This invention relates to those arrangements of railway brake apparatus 
where a bar is employed for connecting the brake apparatus of one carriage 
to the brake apparatus of another carriage, the brake apparatus of the series 
of carriages thus connected — actuated by the guard of the train, by 
means of suitable gearing in the brake van or carriage; and the ol.ject of 
these improvements is, First, a more efficient arrangement of the parts 
which connect the ends of the longitudiual connecting bars or axes, for the 
purpo-e of affurding greater facility in connecting them together, and also 
to allow the universal joints formed near the ends of the connecting bars or 
axes to act with perfect freedom, when the parts are caused to assume 
different angles to one another at the time the carriages are passing around 
curves, and yet admit of the free revolution of the connecting bars or axes 
when the brakes are being brought intoaction. These improvements also re- 
late to arrangements of the brake apparatus, whereby the whole of the brake 
blocks (which are of the ordinary character) of a train of carriages may be 
brought to bear with great facility and certainty upon the whole of the 





wheels to which brakes are applied, the apparatus being brought into action 

by the guard of the train acting on suitable gearing in brake van or 

carriage, or by the engineer acting on similar brake apparatus connected 

with the tender. 

1147. J. TurNBuLt, Port Glasgow, “ liuprovenents relating to the masting of 
ships.” —Dated 6th May, 1864. . 

This invention cannot be described without reference to the drawings. 
1154. F. Marti, Acton, “ Anchors.”"—Dated 6th May, 1864. : 

This invention cannot be described without reference to the drawings. 
1195. A. ALISON, Sloane-street, Chelsea, and J. HALLIWRLL, Queen-street-place, 

“* Atmospheric railways "— Dated Lith May, 1864. 

This invention relates, chiefly, to the novel construction and arrangement 
of the valve on the air tube, and mode of operating the same ; to the use 
of a double-headed piston ; to the mode of stopping the trains at the sta- 
tions or intermediate points, and to the means adopted for shunting the 
trains, and crossing from one line to another. The invention cannot be 
described without reference to the drawings. 

1197. C. Martin, Brentford, “ Construction of carriages.”—Dated 12th May, 
1864. 

This invention relates to certain arrangements of mechanism whereby the 
heads of carriages can be opened and closed by the drivers thereof without 
leaving their seats.—Not proceeded with. 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

1130. W. Jarvis, Banbury, “‘ Application of brakes to carriages.” —Dated ith 
May, 1864. 

This inventicn relates to the application of self-acting brakes to car- 
riages of various kinds, the acting principle of the brakes beimg derived 
from the conversion for the time being of the traction power.—Not pro- 
ceeded with. 

1134. T Evans, Manchester, “ Construction of apparatus to apply to sewing 
machines for making embroidery and other like ornamental work,” —Dated 
5th May, 1864. 

This invention relates to the mode of mak’ng embroidery by means of 
throwing one or more threads of silk, wool, or other like material, to and 
fro across the path of the needle in ordinary sewing machines, and then 
interweaving the said thread or threads with the sewing threads. The 
improvements consist, First, in coustructing the vibrating carriers or arms 
which throw the embroidering threads to and fro to work upon separate 
centres or pivots, and with small toothed whecls or sectors upon them, 
which are in gear, so that when a rotary movement is given to one, it is 
transmitted to the other, by means of the said toothed wheels or sectors. 
Secondly, in arranging the said thread carriers or arms to rotate in a hori- 
zontal plane upon centres behind the needle, that is to say, over the 
finished work, the threads being carried at the same hight through their 
entire stroke. The ends of the arms, which have a pendulous movement 
as used at present, rise at the end of each stroke, and one thread is higher 
from the cloth than the other, to enable them to pass; whereas, when the 
arms are horizontal, one arm can be made longer than the other, and the 
thread still remain at the same height. Thirdly, tv apply sewing machines 
having the feed motion below the surface of the table. Tv make this em- 
broiaery the inventor substitutes for the ordinary presser a presser with 
a hinge, which will allow a portion of the presser nearest to the needle to 
rise and fall at each stroke of the thread carriers, so that the embroidery 
thread or threads can pass beneath. Fourthly, the improvements consist 
in an improved mode of constructing the slide i ver and fingers used in the 
machine described in Joseph Willcock’s specification, dated 18th July, 1862, 
No. 2051.—Not proceeded with, 

1140. W. Simpson, Calais, “ Manufacture of laces and fabrics in twist lace 
machines.” - Dated 5th May, 1864. 

For the purposes of thisinvention, when manufacturing lace in twist lace 
machires, in imitation of Maltese and other pillow laces, and fabrics in order 
to produce puried bands of weavings, either at the heads or selvages. or in 
the grounds of such laces, or both, extra warp threads are used, which are 
to constitute the warps of the woveu bands of the laces, and such woven 
bands are wefted by other extra warp threads, which, in wefting the other 
extra warp threads are alsuv caused to be made into purls at one or both 
edges of the woven fabric; the patentee calls such wefting threads warp 
wett purling threads. In working to produce laces according to this 
invention in a twist lace machine, the extra warp threads and extra warp 
weft purling threads in the act of working are held by lacing bobbin threads 
and also by extra or other warp threads, 

1144. W. Repertson, Manchester, ‘* Machines sor spinning and doubling.” — 
Dated 6th May, 1864. 

This invention consists, First, in an improved combination of parts for 
communicating motion to the radial arm for the purpose of winding-on. 
Secondly, in an improved combination of parts for effecting the backing- 
off motion. Thirdly, in an improved combination of parts for working and 
locking the fallers, and disengaging the escapemeut plate of the cam shaft 
when the faller is iocked.—Not proceeded with. 

1146. G. Hopeson and A. W. Martin, Bradford, “ Apparatus employed 
when giving motion to rotary shuttle boxes of looms.”—Dated 6th May, 
364 


1864. 

The object of these improvements is to give increased steadiness to rotary 
shuttle boxes after each change from one shuttle chamber to another, so as 
to facilitate the obtaining greater speed in the working of looms having 
such shuttle boxes. For this purpose the patentees apply stoppers in con- 
nection with the means for effecting the partial rotat.on of the series of 
shuttle chambers, to check or stop the momentum produced on the series 
of chambers by the motion imparted to them. These stoppers may have a 
tendency to be out of action with the box by slight springs, or otherwise. 
so as to admit cf the boxes being freely turned by hand, when required, 
and they are brought into action by the means empioyed to give rotary 
motion to the series of chau:bers. 

1148. W. Hirst, Halifax, “ Machinery to be employed in the manufacture 
of paper or linen spool tubes," —Duted 6th May, 1864. 

This invention relates to machinery for which letters patent were granted 
to the present patentee dated the 9th September, 1862 (No. 2481), and 
consists, First in constructing the spindle (on and around which the payer 
or other material from which a spool tube or cartridge case is to be made 
is wound, in two parts, or in empioying two short spinules, the said spindle 
being worked by and working in necks or bearings, the ends of such 
spindles being brought together by means of spiral springs or cams ready 
to receive the paper from which a spool tube or cartridge case is to be 
made. Rotary motion bemg given to the said spindles by suitable gearing, 
the paper or other material is wound thereon. The spovi tube or cartridge 
case being complete, the spindles are, by cams or »prings, drawn apart in 
opposite directions, and out of the spool tube or cartridge case, the said 
spool tube or cartridge case being released falls, and is received by an end- 
less travelling cloth or apron and carried to a drying apparatus; the ends 
of the spindles are brought together again, as above described, ready to 
repeat the operation. In order to prevent vacuum or vacuity in the spool 
tubes or cartridge cases on the withdrawal of the spindles, a hole is bored 
longitudinally through one or both of the spindles, through which hole air 
is admitted to the interior of the spool tube or cartridge case as the spindles 
are withdrawn, thus preventing collapsion. Secondly, iv order to equalise 
and r:gulate the supply of paste to the pasting trough, the pateutee 
provides a bottle-necked vessel, which he tills with paste. On commencing 
to work the machine, the hopper or trough is supplied with the required 
quan ity or proper depth of paste, and the vessel above mentioned is 
supported in an inverted position by a bracket over the trough or hopper, 
the neck of the said ve-sel being immersed in the paste. As paste is with- 
drawn from the trough, it is replaced by the discharge from the aforesaid 
vessel, and by these means a uniform supply of paste to the trough and 
pasting cloth is obtained and maintained. 

1150. C. P. Stewart and J. GresuamM, Manchester, ‘‘ Machinery for wind- 
ing yarn or thread on to bobbin spools, &c.” - Dated 6h May, 1964. 

These improvements have reference to that arrang t and comb 
of mechanism for which letters patent were granted to W. Weild (No. 699), 
dated 16th March, 1860. In the specification of the said letters patent, a 
finger is described (ove being used for each head) by which the thread, 
when the machine is about to change the spool, is carried to one side, so 
as to be taken by the hook for cutting aud fixing the thread. This finger 
is secured upon a rod passing from end to end of the machine, being one of 
turee similar rods actuated by cams. The arrangemeuts and mode of 
actuating this finger has been found inconvenient, as it not only requires 
a special adjustment for every change in the size of the spool, but places a 
limit to the size of the spool which can be filled with thread by coming in 
the way of other parts of the machine. By the present improvements the 
patentees overcome these objections. They arrauge one finger for each 
head, so that it is out of the way, being fixed in position, and so that it 
does not require a justment in the extent of its movements for a change 
in the size of the spools, but merely an adjustment in respect to its height 
above the axis of the spool. This part of the invention consists in fixing a 
thread finger for each head upon the end of a short shaft placed in an 
oblique position in bearings attached to the bracket carrying the thread 
cutting hook, this short shaft being arranged so as to make a semi-rotation 
from a position which the finger is out of the way (when the machine is 
winding) to one in which it will catch the thread (when the machine is 
changing) between the spool and the thread distributing guide, and hold it 
in the position in which it can be caught by the cutting and fixing hook. 
Another method of overcoming the objections to the arrang: ment and 
mode of actuating the thread finger as described in the specification of the 
aforesaid letters patent, and in which this wart of the invention consists, is 
by fixing a projection or socket with an adjustable finger upon the sliding 
rod, and in imparting an additional movement to the sliding rod, that is, a 
partial rotary movement. By this means the finger can be withdrawn 








clear of the thread when the hook has taken hold of it, and the rod can be 

made to move backwards without coming in contact with the thread, and 

then the rod can be turned so as to catch the thread when the rod moves 
forwards. Another part of the invention relates to an arrangement of the 

a | for stop ping the ine when a thread breaks, and this part of 
the invention consists in mounting one lever for each head so that its 
fulcrum will be carried by a part from the thread distributin guide; this 
lever is balanced so that one end will fall, when not sustaine » Upon a rod 
passing from end to end of the machine, which rod is arranged to slide 
freely in brackets attached to the framing, and this sliding rod is connected 
with a lever attached to a shaft having at one end two arms, which come 
under the rod for stopping the machine. By this means, should the 
sliding rod move in ether direction, «ne of the arms under the stopping 
rod will lift and release it from the notch which holds and prevents the 
spring from pushing it endways and stopping the machine. 

1165. E. Hevwoop, Hi/l House, Hali'ax, ** Holding Jabries, in stretching and 
Jinshing apparatus.”"— Dated 7th Mav, 1864, 

For the puiposes of this invention the patentee causes the two edges of 
the fabric to_be taken hold of progressively by series uf nippers, which are 
formed each by a pair of jaws, ove of which turns upon an axis or centre of 
motion, or is capabie of siiding towards the other for the grip. The axis or 
line of motion of this moving jaw is situated opposite or neat ly vertical to 
the line of grip at the point of contact of the nipping surfaces, aud the 
inclination of the stationary jaw is tangential to a point in a circle struck 
from the axis of the moving jaw, and passing through the point of grip 
whereby the holding effect is in proportion to the pull exerted by the 
fabric held. Weighted, or it may be spring pressure, acts with a tendency to 
bring the movable jaws into position for the urip, and releasers act to 
release them at the times desired. 

1176. G. FuLsForp and G. WALKLAND, Saint Pierre les Calais, “ Apparatus 
employed im the manufacture of lace by lace machinery."—Dated Yih 
Muy, 1864. : 

‘The object of this invention is to admit of variations in the auge or 
width of the fabric during manufac'ure in lace machinery. or this 
purpose, in place of the short and comparatively stiff taking up points now 
used ; the patentees employ for the purpose thin blades or points of a 
lengti and flexibuity which will admit of their being readily set and 
held at a different guage at their outer or operating ends, from where 
they are set im their leads or other holding means, Each of these 
points is passed between plates or divisions of counbs which, at the parts 
where variation in the gauge of the fabric is required, are inclined, so that 
at such parts these blades or combs are, at one of their ends, set closer 
together than at the opposite ends thereof, in order that any movement of 
them i relation to the points will, at such parts, effect variation of the 
gauging of the points at their outer or operating ends, The variation of 
the gauging of the points is eff cted during the working by means of 
Jacquard or other pattern surface, aided by springs or weights acting on 
the bar or bars carrying these combs to cause them to slide upwards or 
downwards, or it may be endwise on the points, or to control these combs 
while the points move within them. 





we 

1167. E. Tomps, Holloway, * Manufacture of crinolines d trimmings."— 

Dated 9th May, i»64. 

In order tv prepare steel or other suitable material for the manufacture 
of Crinolines, sirips of the material are passed between a pair of rollera, 
either plain or fluted, the axes of which are not parallel, but slightly in- 
clined to each other, so that one edge of the material is subjected to a 
greater pressure than the other, which causes the material to wind itself 
eccentrically in the form in which the crinoline is to be made up. A tim. 
ming for c:inolines and skirts, or other arucles of wearing apparel, is made 
by furming 4 tube or piping in a sewing machine, of any suitable material, 
either with or without a fril'ing or flouncing attached thereto ; within this 
tubing or piping a cord may be enclosed and made fast at one end, the 
drawing of which will give any required amount of fulness to the trim- 
ming. In performing the Second part of this invention, that is to say, in 
making trimmings for crinolines or other articles of wearing apparei, the 
patentee takes a strip of linen, silk, velvet, or other suitable material, of a 
proper width, and, by passing it through a folder or guide, twists it intoa 
cylindrical or tubular form, in which state it is stitched by a sewing 
machine in the ordinary manner, If the trimming consists simply of a 
tubing or piping, without any frill or flounce attached thereto, the tube 
after stitching is drawn back through a tube and inverted, that 1s, itis 
turned in-ide out, aud at the same time a cord may be introduced, to 
give any required substance and solidity to the pi,ing. If the piping 
has a frill or flounce, a cord is introduced at the time of stitching, and 
the piping is nut inverted. By making one end of the enclosed cord fast, 
and diawing the other, any required amount of fulness can be readily given 
to the frilling or flouncing. 

1204. J. L. Norton, Belle Sauvage-yard, London, “* Machinery employed in 
: ntering, stretching, and drying Jabrics, paper, dc." —Dated 12th May, 
864. 

In tentering, stretching, and drying fabrics it is now common to secure 
the selvage of the fabrics to heckle points, pins, or teeth fixed to endless 
chains, which, travelling on, carry the fabric into a drying chamber ; other 
means of holuing the favric have alse heretotore b-enemployed. According 
to one part of this invevtion the links of the chain are furnished with nip- 
ping jaws, which are open at the point where the fabric is fed on to the 
chains, and then shut down, so as to hold the selvages firmly while the 
chains take the fabric through the machine. ‘Ihe jaws are made of such a 
length that they nearly meet « nd to end, and support the fabric continuously. 
By means of a spring convenicutly made of vulcanised india-rubber the 
jaws are caused to tend constantly to spring open, and after the selvage has 
been introduced between them as the chain travels forward, inclives or 
rollers shut down the jaws, and »o lock them by placing a strut (which each 
link carries in addition to the jaws) in such a position as to prevent the 
jaws again separating. The strut is mounted on a piu joint, and is conve- 
niently furvished with a tail or other projection on which other inclines or 
rollers act when the chain comes to the point where the fabric leaves it, 80 
as to remove the strut and allow the jaws to open ; in place of this strut 
a spring catch or other convenient fastening may be employed. The jaws 
or Clips are formed at the part where the fabri is held with a recess for an 
india-rubber ring to be inserted, which is held in its place by a nut or 
flange. ‘Lhe object of this rubber ring is to allow the jaws to takea firm 
hold either of a thick or thin fibre when fabrics of various thicknesses are 
required to be stretched in one machine. 

1205. T. N. Kinkuam, West Brompton, and V. ¥. Exson, Highgate, ** Clean- 
ing, bleaching, aud dyeng woven sabrics and piece goods.”—Dated 12th 
May, 1504. 

For the purposes of this invention the woven fabrics or piece goods are 
wound on to rollers which are heilow and perforated or formed with 
numerous holes suitable for the free passage of the cleansing, 
bleaching, or dyeing fluids or liquors, By these means the fluids or liquors 
may be forced through the fabrics from the interior of rollers outwards, 
and also drawn from the exte:ior inwards through the woven fabric 
to the interior of the rollers. These rollers are provided with flanges, 
ayainst which the selvages of the tabrics come, and in some cases bands or 
hoops are applied round the lists or selvages of the fanrics so as to compress 
them more or less at their outer edges. When the rollers are of large 
viameter, the central parts are arranged to exclude the fluids or liquors by 
forming the rollers double with a space between the two parts of whicu the 
rollers is compused, the fluids or liquors being received into such space. 
These roliers are placed in closed boxes or chambers withiv which the fluids 
or liquors are contained, which, by means «f pumps or other apparatus, 
are made to flow from the interior of the rollers ou.wards, or from the 
interior of the boxes or chambers into the interior of the rollers. 

1209, J. Doperon, Burvley, JI. GAUKROGER, Hebden-bridge, and W. SUAKL- 
Tun, Todmorden, “ Looms jor weaving.” —Dated '2th Muy, 1864. 

This invention relates to the letung~ ff or wegh ing mouvn iu looms for 
weaving, and the improvements consists in the application of a friction 
plate or pulley to each end of the warp beam in addition to the ordinary 
ruffles or hoops which are now employed. These friction plates are sup- 
ported in straps or chains suspended to the loom end frames, and the beam 
is supported in the plate. A catch is hinged on each of the plates, which 
takes into a ratchet whee! fixed on each end of the beam, which muy be 
«ither in or out of gear, so as to connect or disconnect the beam and the 
plate, as may be required. By this means the patentees are enabled to 
apply more or less friction to the warp beam, or regulate the letting-off 
motion according to the different kinds of fabrics being woven. 





Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
ills, §e. 
1189. J. Moone, Darlington, “‘ Machines for reaping ard mowing.”—Dated 
11th May, 1864. 

The nature of this invention consists in making the knives or cutting 
tools of reaping and mowing machines intw an endless chain of links 
passing around toothed or otber whecls, to one of which rotary motion is 
given by an internal wheel on the driving wheel. This interna: wheel 
gears into a pinion on a horizontal shaft, which, by means of a pair of 
mitre or bevel pinious, drives the upright shaft to which the drivin 
toothed wheel of the endless chain of cutters is fixed. This upright shaft 
is provided below with a univer-al joint to enable the angle of the cutters 
to be varied. Neur the outer extremity of the endless chain of cutters is a 
small travelling wheel, bearing on the ground, to give a steadiness to the 
frame supporting the outer whcel around which the end/ess chain of cutters 
pases. The speed of the chain of cutters can be varied by changing the 
wheels on piniuns by which motion is communicated to it, and the cutters 
can be thrown out of gear when requisivw by means of a ciutch or ground 
pinion. The frame supporting the eudiess chain of cutters is provided. 
with stationary guards as in machines furnished with vibrating knives,— 
Not proceeded with, 
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Crass 5.—BUILDI 





NG. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1169. J. F. Epson, Birmingham, “ Material to te used for roojing o7 cover- 
ing buildings, dc.” -- Dated 9th May, 1864. : 

The patentee claims a material consisting, essentially, of a base or founda- 
tion of paper, or other fibrous mixture or material, upon the surfaces of 
which pounded slate or other gritty material isjimade to adhere by means of 
tar or pitch, or a mixture of tar, pitch, and asphalte, or other bituminous 
matter, or a material consisting essentially of a mixture of gas tar, pitch, 
and asphalte, or other bituminous matter, combine’ with hay or chaff, 
waste flax or cotton, or other fibrous or binding material, the said mixture 
being made into a plastic mass and formed into sheets or slabs, or moulded 
or pressed in dies. 

1170. J. Cuampers, Marlborough-terrace, Clarendon-road, London, 
“ Apparatus Jor making bricks.” — Dated 9th May, 1864. 

The patentee claims constructing machinery or apparatus for making 
bricks in which the moulds are removable from the revolving table, and are 
mude to pass underneath a box projecting from the pug mill, in which box 
a stamper, hammer, or ram, is caused to work up and down for the pur- 
poe of pressing the material into the moulds, 

1196. T. M. Gisnorne, Lymington, “ Kilns for burning bricks, tiles, &c."— 
Duted Uth May, 1864. , : : 

The patentee claims, First, arranging a series of kilns burning on the 
principle of the Newcastle kiln, side by side, in such a manner that the 
front or combustion end of the one kiln is contiguous to, and can commu- 
nicate with the back or chimney end of the next kiln, while the chimney 
end of such kiln can furthermore communicate either with a chin 
common to all, or with a separate chimne. Second, constructing a se 
of kilns burning on the principle of the Newcastle kiln, placed side by side, 
and made to taper from the combustion end to the chimney end, the chim- 
ney end of one kiln being made capable of communicating either with the 
combustion end of the next kiln, or with @ common or separate flue or 
chimney. Third, constructing a series of kilns, burning on the principle of 
the Newcastle kiln, made to taper from the combustion end to the chimney 
end, and arranged side by side alternately in reversed positions, the chimney 
end of the one kiln being made capable of Communicating either with the 
combustion end of the next kiln, or with @ common or separate flue or 
chimney. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shelis, Gunpowder, Jm- 
plements of War, or for Defence, Gun Carriages, gc. 


1185. H. H. Henson. Parliement-stveet, Westminster, ““ Armour ond other 
plating and sheathing Jor ships or vessels.” —Dated 5th May, 1864. 

One of these improvements in armour plates consists in forming the pile 
or faggot of the same of several plates placed upon each other, and having 
milled or ridge and furrow surfaces, so that on being welded or roll 
together (suitable fluxes being used in order to secure clean welded surfaces) 
the ridges of one plate fit into the furrows of the plates above and below it, 
and the whole of the plates thereby become more firmly united together 
than where the pile is formed of plates having flat surfaces, or is otherwise 
fagotted, and, consequently, less sound, The tap and bottom plates should 
be flat on the outer side, so as to present the usual flat surfaces. Another 
part of the invention consi-ts in forming on the outside of armour and other 
plates for shipbuilding, or other purposes, a milled or small ridge and 
furrow, or corrugated surface, and in filling the furrows up flush, and, in 
some cases, cover the ridge over with suitable bituminous, resinous, or other 
compounds such as liquid asphaite, Hay’s glue, marine‘glue, or solutions of 
india-rubber, gutta-percha, and similar materials, Such coating is made to 
cover the ridges formed on the plates, so as to protect the entire surface of 
the iron plates from the action of the sea-water; or, in cases where 
copper or yellow metal sheathing is employed, to prevent or lessen the 
danger of galvanic action taking place. Another part of the invention con- 
sists in covering the armour or other plates, or metal sheathing plates of 
vessels With one or more laycrs of thin wood, veneer, or scaleboard (which 
may be creosoted or waterproofed), cemented to the surface of the vessel by 
means of marine or Hay’s glue, or other suitable cementitious substanec. 
In order to eiusurethe more perfect adhesion of such thin wood sheathing to 
the surface of the vessel, either the former or the latter, or both, may have 
previously cemented to them a thin cauvas, called “scrim,” or asphalted or 
tarred paper, papier mache, feit, or other similar materials of a fibrous 
nature, and the outer surface of such thin wood sheathing may be coated 
with the hard compound of india-rubber and sulphur called vulcanite, or 
ebonite, made separately or cemented on the wood itself by spreading the 
combined elements thereof (the composition of which is well known; before 
being heated on the wood, or on the scrim to be cemented thereto, and then 
heating the wood or scrim +0 coated to the required degree, say, from 
230 deg. to 300 deg. Fah. Another part of the invention consists in the 
manufacture and employment of an improved ebonite or vulcanite sheath- 
ing for ships by employing for that purpose ebonite, containing, in addition 
to the usual ingredients, an optional proportion of balata, whereby the 
ebonite sheathing is made cheaper and tougher than heretofore. 

1163, W. Pows.., Birmingham, “ Breech-louding jire-arms.” — Dated Fth 
May, 1564. 

This invention has reference to breech-loading fire-arms of the kind 
commonly called drop-down guns, or guns in which the breech ends of the 
barrels turn upon a joint on the fore part of the body, the said breech ends 
being held firmly agvinst the face of the break-off of the said guns during 
discharge, and raised from the said break-off for loading. The patentee 
effects the securing or fastening down of the barreis by means of a lever, 
the short arm of which has the figure of a portion of a quadrant ; he makes 
in the middle of the break-off a vertical slot or opening, and in the said slot 
or opening the quadrant cnd of the lever is situated and works, the front of 
the said quadrant end being presented to the breech ends of the barrels. 
The lever turns upon an axis situated at the back of the break-off, the long 
arm of the said lever lying upon the tang of the break-off. At the breech 
end of the barrels, and between thim, is a prejecting block or lump of 
metal, the upper part of which is inclined or slightly coneave, This con- 
cavity on the upper part of the prejecting block is of nearly the same cur- 
vature as the end of the quadrant part of the lever. The free end of a 
spring on the under side of the tang of the break-off presses upon the bac 
of the quadrant end of the lever, and forces the said quadrant end in the 
recess or opent in the break-off. On shutting down the barrels the pro- 
jecting block between the breech ends enters the recess or openings in the 
break-off, and bearing against the upper angle of the quadrant end of the 
lever pushes it back, so as to allow the said block to pass it. When the 
projecting block has pressed back and passed the quadrant end of the lever, 
anu the barrels have been shut down to their fu'lest extent, the quadrant 
end of the lever is projected forward by the action of its spring, and the end 
made to bear with considerable force upon the concave top of the projecting 
block between the barrels, The breech ends of the barrels are thereby held 
or fastened firmly down during discharge. To release the barrels for charging 
the long arm of the lever is raised from the tang of the break-off. The end 
of the quadrant part is thereby drawn from off the top of the projecting 
block and out of the range of the said block, and the breech ends of the 
barrels can then be raised from the break-off, and their open ends exposed 
for charging. On loosing the long arm of the lever, it is pressed against the 
tany of the break-off, and the quadrant end again projected forward in the 
opening or rece.» ‘n the break-off ready on shutting down the barrels to be 
pressed back by t .o projecting block. 


























Ciass 7.—i URNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, danujactured Articies of Dress, Se. 


1152. A. SWANWELL, Camleriwell New-road,“ Construction of scarves."—Dated 
6th May, 1864 
Thisinvention cannot be described without reference to the drawings. 


1158. J. Wavisn, Zorpoint, * Ship and other lamps."—Doted Tth May 
1sc4. ; : 
This invention consists in adapting ship and other lamps in their con- 
struction for the use of parafiin and other volatile oils by making the 
chimney, which is so essential in the proper combustion of such fluids, to 
assist in protecting the fame from the action or ¢ffcct of external currents 
orany violent winds. ‘ 


117i. J. Wuitkunan, sen., J. Wirreugap, jun., and H, Wiireueap 
Leicester, ** Manufacture of hooped skirts." —Dated ¥th May, 1364. . 

In this mode of manufacturing the tapes or bands the patentees take the 
calico, or whatever other materials they may employ, and make it adhesive 
by passing it over a plate covered with adhesive solution, which plate can 
be made to spread the solution to any required thickne 88, as may be neces 
sary. When the solution is perfectly dry on the material, they put on, at 
whatever distance apart may be suitable, rows of cases or pteces of calico 
or other suitable material, doubled over so as to forma case or covering 
through which to pass the hoops. Over these they lay another piece ot 
solutioned cloth, and pass the whole through pressure rollers, and thereby 


cause it to adhere together forming a sheet of double material. The inside 





of the cases not being solutioned forms hoops in the tapes throuzh which the | 
' 


steel or other hoops can be easily pass:d. In fastening the tapes thus pre- 
pared to the hoops they use eyelets, rivets, or siuds which they pass com- 
pletely through the tapes, and thus they cffectually prevent their shifting 
or altering their position, and dispense with stitching. r 








THE ENGINEER. 





Dec. 9, 1864. 











Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiag Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1136. EF. BEANEs, Argyle-strect, London, and C. W. Fixz 

boiling.” —Dated 5th April, 1864. 

This invention consists in the use of hot water at, or as near as may be, 
the boiling point, or of very low pressure steam, for boiling sugar in vacuum 
pans, 

1143. J. SuortripGr, Shegicld, ‘* Manufacture of iron.”—Dated (th May 


Bristol, ** Sugar 








The object of this invention is to eflcct the purification and decarbonisation 
of the molten iron by a continuous operation in connection with the ordinary 
or other blast furnace, instead of resorting to the prerent tedious process of 
refining and puddling.— Not proceeded with. 

1145. J. H. Poote and J. Astavery, near Wellinglion, Salop, “ Puddling 
Surnaces.”— Dated 6th May, 1364. 

In making puddling furnaces according to this invention the inventors 
make the reverberatory chamber of the furnace, cr that part in which the 
iron is puddled, separate from the fireplace, the said chamber being capable 
of performing rotary motion on a horizontal axis. The said chamber is, 
however, closely connected with the tire lace. They make the reverberatery 
chamber nearly of the figure of a hollow cylinder open at both ends. They 
prefer to make it about six feet long and cf about four feet internal diameter. 
They make he said chamber of fire-brick, or other suitable tnaterial, and they 
ina the chamber with hoops of I-iron, stay-rods parsing through the hoops 
to bind them together and secure them to plates fixed at the enus of the 
cylindrical chamber. The stay-rods pass through holes in the end plates, 
and by means of screw nuts on the screwed ends of the stay-rods the rever- 
beratory chamber is supporied and strengthened. The end plates have 
hollow arms cast in one piece with them, and on each arm is screwed a 
V-shaped flange, one or both of the said flanges having a toothed wheel on 
them. The chamber is supported by cach of the V-shaped flanges resting on 
anti-friction rollers, and a rotary motion is given to the chamber through 
the toothed wheel or wheels. One end of the rotati: g chamber is connected 
with the fireplace, and the other end with the flue which connects the 
furnace with the draught. The doorway containing the work hole, throuch 
which the puddler inserts the puddling tool, is placed at that end of the 
furnace furthest from the fireplace, the door and door frame forming part of 
the flue. In using the furnace the iron may either be introduced into the 
reverbcratory chamber ina solid or melted state. The inventors prefer to 
melt it before introducing it into the chamber. As scon as the melted iron 
is introduced, or as soon as the solid iron is melted, when solid iron is 
employed, the reverberatory chamber is made to rotate. The rotary motion 
of the chamber mixes or puddles the iron more effectually than it could be 
puddled by manval labour, and prepares it for balling without any aid from 
the puddler.— Not proceeded with, 

1166. H. Woopwarp, Euston-road, London, *‘ Apparatus for carburetiing 
gas.” —Dated 7th May, 1864. 

According to these improvements the patentee maintains a level of the 
naphtha or carburetting liquid in a vessel cr apparatus in which it is subjected 
to the contact and action of the gas to be carburetted, and whereby it is 
taken up, a fresh supvly constantly taking the place of tie liquid evaporated, 
which is thus renewed again and again fresh from the source of supply, 
the purity of which remains the #: me as long as it lasts. He causes the gas 
to impinge on and remain in the presence of the liquid in euch manner that 
it becomes suiliciently impregnated therewith to improve the illuminating 
poWer 48 required. 

1172. H. Arrken, Falkirk, * Caleining and extracting the oils and gases 
Jrom ironstone and other materials.”— Dated 9th May, 1864. 

This invention relates to a certain improved system or mode to be used for 
the calcining of ironstone and extraction of gases, and oils from the say e and 
other substances, and consists in the application of a Jarge inclined flue or 
duct, through which the sult stance to be calcined passes. The said flue or 
duct may be either with or without a furnace or furnaces, or external fire or 
fives. The heat is supplied cither by the ingredients in the substance itself, 
or by means of fuel intermingled with the substance to be caicined 5 or the 
flue may be heated by external means, as beicre stated. Alter the substauce 
is put in at the top of the inclined flue or duct, and is sufficiently calcined, « 
workman is stationed at the lower mouth of the flue, who takes out the sub- 
stance and places it in wagons, barrows, or on a screen, for the purpose of 
being cleaned, taken away, or cooled. 

1177. J. Roy, Liverpool, ‘* Improvements applicable to self-acting mashing 
cpparatus.”—Dated Lith May, 1864. 

This invention consists in the construction and use of a novel apparatus 
for facilitating the mashing of malt avd other grain in its progress to the 
mash tub or other vessel. An apparatus constructed aceording to this in- 
vention may consist, by preference, of a vertical square-sided chamber, the 
upper end of which is connected with a spout or hopper, through which the 
malt or other material to be operated upon is supplied. The upper end of 
this vertical chumber is fitted with two or more perforated supply pipes or 
narrow chambers, for saturating the malt or other grain as it falls from the 
supply spout. Nearthe lower end of this chamber oue, two, three, or more 
stationary rakes are placed across the vessel. These rakes are provided with 
teeth or arms projecting from each side of the transverse bars or foundaticns 
of the rakes, and project downwards at an angle to the horizon, and are so 
placed that the saturated grain will fall therethrough. In licu of the hercin- 
before-described rakes, one, two, or more grated, barred, or perforated 
bottoms may be used, which may be placed one above the other at some 
little distance apart. These grated, barred, or perforated bottoms it is pre- 
ferred to place at an angle to each other, so as to separate the pa i 
their descent into the mashing vessel, into which they may fall 
conveyed through a pipe or spout thereto. The injection water may be 
heated in a suitable veesel, and may be conveyed to the perforated pipes cr 
narrow chamber by a junetion pipe or pipes.— Not proceeded with. 

118]. J. A. WANKLYN, Finsbury-cireus, London, * Manuyacture of purpk 
dyestuy’s rom manna sugar.”—Dated 10th May, 1804. 

The patentee ciaims the production of an oil frou: monna sugar by acting 
upon menna sugar with hydriodic acid and phesphorus in the manner 
described. He also claims the conversion of this oii into purple dyestufis by 
acting upon it with rosaniline, as described. 

1192. J. Brown, Aldgate, and A. P. Prick, Lincoln’s-inn-fields, Londoi 
** Manufacture of blotting paper.” —Dated 11th May, 1864. 

This invention consists in incorporating or combining glycerine with the 
pulp from which blotting paper is to be made, or in steeping in, or impr 
nating bloiting paper with, glycerine, or + a solution of glyccrive, 
whereby the absorbent properties of the paper aie ;veatly increased. 

1199. O. Sacns, Aldermanbury, London, “ Manufacture of vniline dye 
colours.”"—A communication.—Dated 12th May, 1864. 

This invention consists of improved processes for the manufecture of 
blue and violet colours in various shades from aniline or other substanees 
possessing similar properties thereto. One process is as follows :—The 
inventor takes two parts of red aniline, known commercially as fuchsine, 
rosain, or anijine red ; these he melts in eight parts of aniline cil, or other 
analogous matters, until they attain the consistence of a thick liquid or 
paste. He next takes one and a-half parts of the common white soap of 
commerce snd submits it to heat to free it from the water it contains; when 
dry he grinds it to a powder by any suitable means, mixes the same with the 
aniline liquid, and submits the same to about 210 or 220 degrees of Celcius 
thermometer until it boils; he continues to boil it for one or two hovrs, 
when it will change to a red violet colour, then becomirg more blue it will 
change to a blue violet colour, then blue with a reddish shade, and finally a 
pure blue colour. When the desired shade of colour has been obtained, the 
matter is left to coo! and solidify, after which it is crushed or ground and 
mixed with an equal quantity cf benz ne and submitt lisehe 
the oily matters therefrom ; he then washes the colours in boiling water, and 
dries and grinds them ready for use.—Not proceeded with. 

1200. J. Puinuirs, Hatton, near Leeds, “* Puriication of coal gas."— Dated 
12th May, 1864. 

The object of this invention is, First, to purify coal gas; and, Secondly, 
to improve that particular kind of manure, known as bone manure, by 
utilising a gas which is the essence of all manure, and which, in the manu- 
facture of coa! gas, is frequently suffered to escape: this gas is ammo 
the invention c vsists in using bones in any desired condition as a filter for 
the coal gas, such bones absorbing ammoniacal gas. ‘The inventor fixes 
such gas by pouring on the bones sulphuric acid, which has a chemical 
affinity forthe ammonia, cr «ther acids may be used (having such affinity) 
to fix the same.—Not proceeded with. 
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CLass 9.—ELECTRICITY.— None. 





CLass 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 





O14. J. Lautan, Manchester, “ Cocks or taps for measuring 


liquids and for reywtering or indicating the same.’— Dated 12th April, 
Ise. 

There improved taps or cocks are int«nded, chiefly, for drawing-off and 
measuring spirituous liquors in certain fixed quantities ; for instance, such 
as are customary in the retailing of spirits, and for counting, indicating, 
and registering the number oi measures thus drawn. In carrying out the 
invention, the patentee makes the plug of the tap hollow, and closed at 
the tep and bottom, thus forming a cylindrical chamber of a capacity 
corresponding with the desired measure. The body of the tap surroundi 














- t ! g 
the plug has on one side a narrow vertical slot, opening into a short pipe 


ed quantities of 


| cast to the tap, and which forms the connection with the supply pipe, 

while a second similar slot, which may be opposite to the supply pipe, 
| opens into the spout. The plug has two sim lots forming the inlet andtie 
| outlet of the chamber or measure, and they are so disposed that, while the 
inlet commuuicates with the supply pipe. the outlet is closed, and the 
chamber or measure is filled with the liquid. By turning the plug to the 
extent of the width of a slot, the inlet will be closed as well as the outlet, 
and by further turning the plug till the outlet opens into the slot comm 
cating with the spout, the liquid will flow off. The pateutee prefers to 
make the relative position of the iniet and the outlet such that, by giving 
the plug a turn of one-tenth of a revolution in one direction, the inlet 
shall be open, and by giving a turn of one-tenth of a revolution 
opposite direction, the outlet shall be open. The vent-hole for the escaje 
and admission of air during the filling and emptying of the measure is 
formed in the roof of the plug or measure, and he makes the roof conical, 
rising from the circumference towards the centre, to facilitate the escape of 
the air when the measure is nearly full of liquid, to the top of the cone in 
which the vent hole is formed. A valve or stop actuated by a float closes 
or opens the vent hole as the measure is filled or discharged. In the centre 

of the measure he forms a cylindrical stud, moulded, cast, or otherw 

| fixed or attached to the plug bottom, which serves as guide to the spiucle 

| of the fioat valve. This stud also serves for holding one, two, or more 

| cylinders or discs, which are previced with a hole in the centre to fit the 
| stud. The object of these discs is to vary the capacity of the measure in 

; accordance with the cubical contents, so that the same plug can be uscd 

| for various measures. He makes these discs of china or other ceramic 

substance. The handle or the plug may de attached, as most desirabie, or 
may be cast in one piece with the piug in the form of a fly-wheel. The 
handle or the plug is connected with a suitable counter or registering 
apparatus in such a manner that every measure filled and disclarzed is 
marked and registered by the same. 

918. A. J. Fraser, Water-lcne, and F. & President: place, Clerkenwell 
London, ** Stamping, marking, and ; ing cai ps, toe cups, aid other 
parts of boots and shoes.” — Dated 18th April, sb4. 

According to this invention the patentees produce the whole design at one 
time by pressure, punching at same time the perforations, if such are to 
| coustitate a portion of the design. By these improvements claborate 

designs are easily obtained, and they are ys produced with accuracy. 

In stamping or marking the above-named articles, the patentees employ an 

instrument consisting of a plate of a shape suitable for the articie tu be 

stamped, in which they insert a number of sharp steel pins in the forn 
the design required. To do this they prick off on a thin brass or 
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| plate the design required, and drill a number of holes therein at dist ; 
| according to the stitching to be produced in the stamped article; tivy 





insert in such holes short pieces of wire, the points of which are sharpens 

and allowed to project through the face of the plate an uniform distance, 

say one-sixteeuth of an inch, more or less. The back of the perforaud 
| plate and the pins are made flush and turned so as to solder it and 

| toa strong backing plate, the soldering also fixing the pins in ti 

| plate. In this backing plate they insert or form on it a suitable stem, 

| fit it to a lever, screw, or other press, by which it can be readily forced on 

| leather or other material, and the impression produced. ‘the in 

| instead of being fixed in a press, may be furnish« ith a stem and suital le 

| handle, and the stamping performed by the pressure of the hand, or tie 
| back may be flat and pressure applied by any suital ns. 
922. Hl. Cnarurs, Sydacy-tervace, Surrey, “ Buticis. 
184. 
In performing this invention the inventor makes fastenings for | ns, 

| studs, or brooches, with a probe in the shank, which probe turns upon a 

| centre, and forms a bar when passed through a fabric and turned,—.Sot 

proceeded with. 

923. W. E. Newton, Chancery-lane, 
cocks for water, gas, and other pip 
April, 1864, 

li carry ing out this invention, rings, washers, plates, or other analogous 
contrivances, made of india-rubber or other yielding material, are placcd 
between the flanges or ends of two tubes that are to be connected together, 
and these rings or washers are tightly pressed between the metal suriaccs 
by causing the pipes to be drawn together by means of screw bolts, cottais, 
wedges, or other equivalent means adapted either to lugs cast on the 

















—Dated 12th April, 











ndon, ** Joints or connections and stop 
A communication.—Dated 1ith 

















flanges, or other convenient parts «f the pipes, or passcd through thc 
flanges thereof, or through metal rmngs, culiurs, or clamps, that are placed 
thereon for the purpose.—Not proceeded with, 


930. A. S. and A. R. Stocker, Wolverhampton, and Ki. Goud, Birminghan, 
** Manujacture of hinges.” —Dated Lith April, 14. 

This invention consists in constructing circular or other shaped w! ccis 
or instruments, with their edges or surface anged in such manner as to 
have drawing, cutting, grinding, or filing surfaces thereon, fur the purpo 
of finishing, more conveniently than the present mode adopted, the 
knuckles or joints of hinges, such circular or other shaped wheels or in- 
struments being worked by desirable machinery, to be employed tor that 
purpose. Also in the construction, manufacture, and employment o 
certain tools to be used in the manufacture ef such or other hi : 
proceeded with, 
g42. S. Moore, Liverpool, ** Jinprovements opplicable to cranes, crab wiiche 

over-heed travelling crancs, * Graeclling jennies,’ and other like gear jor 
listing andrenovwg heavy bodies.”— Lated 14th April, 1264. 

This inveution relates, mainly, to the class of power cranes Which have 
the motive steam power attached thereto, but which are ( 
being worked by hand through crank handles, and to hoistin 
be used for lifting heavy bodies a considerable height. The 
this invention relates to a means of applying the power to cranes : 

atus by means of a peculi: nt of friction 


























connecting the motive power therewith ; and, Secondl: use of two 
or any greater number of barrels for takin the chain or rope, 
object of this part of the invention being toe yrcater amountof chain 





eaxur 
er rope to be taken up than is at present practicable with a single barrel. 





953. J. H. Jounson, Linco!n’s-inu-fiilds, Londen, etablic capsules.” —A 
conmunication.— Dated 1ith April, 1864. 


This invention relates to the production of metallic capsules havin 








requwred trade mark or design in any colour desired, and consi p - 
ly, in coating the plain surface of tie die employed with t derired 





i 
ae ur of the ground of the capsule, the tr 
ing in a ciffcrent colour from the ground t 
957. C. H. Prosser, Margate, “ Apparatus for cleaning tobacco pipes.” — 

Dated 16th April, 1864. 

‘This apparatus consists of a closed vessel of tin, or other suitable ma 
supported in a shallow open tray or saucer of similar material, 
manuer that there shall be aspace between the bottom of the ves 1 
of the saucer and also a space all round the former. The vessel has an oj 4 
at the top closed with a stopper and a tube or spout at the side, to the mouth 
of which the tobacco pipe to be cleansed is secured in any convenient 
manner, so as to form, as it were, a continuation of the tube, the bow! of 
the tobacco pipe being placed (by preference) downwards, Spirits of wine sre 
introduced into the vessel through the opening, which is then cl th 
| the stopper ; a small portion of spirits of wine or other inflamm: 
| or oil is poured into the open tray or saucer and ignited. The heat 








e mark, design, or 
ereof. 













































produced will boil the spirit in the vesse', and the vapour escaping t 
| the spout will pass through the toba e 
tobacco juice or oil therein, which will run out at the bow), failir 

















| from in large black drops until the pipe is thoroughly cleansed.— - 
| ceeded with. 
| 931.3. NixLson and J. Ginuirs, Glesqow, “6 Apparatus for fixing or closing 
cu psules on bottles, &e.”—Dated 13th April, 1864. ; 

This invention cannot be described witaout reference to the drawit 





958. J. A. NICHOLSON, Gracechurchestreet, London, ‘ Water-closet ap} 
—Dated With Apri, 164. , 
This invention relates, First, to the tumbling pan of water-closets, and 
consists in so fitting this pan on its axis, and to the bottom of the eartiicn- 
ware pan or other receiver, that it may be inverted for the | 2 « 
emptying it, the axis being in 2 central position across the Ciameter of th 
pan. The inventor makes this tumbling pan large enough to contain the 
flow required at each time. The Second part of the invention relates to 
means of keeping the pull hande up, and the water running for a certai 
] th of time at each pull of the handle.—Not proceeded wi 























MEASUTEN; 





961. W. Payton, C.mmercial-road, L 
water and other liquids.”—Dated 16th April, 1>64. 
This invention cannot be described without reference to the draw 








967. W. Eurnanrpt, Birmingham, “ Keyless watches."—Dated 16th April, 
1864. 

This invention consists of the ‘mprovements hereinafter explained in key- 
less watches, or watches in which the winding up of the watch and the 
setting of the fingers are effected by turning a milled head on tle 
pendant of the watch. The said milled head communicates in the ordinary 
manner with, and gives motion to, a toothed wheel underneath the dial or 
at the back of the watch. The said toothed wheel communicates motion to 
the axis of the fusee in the following manner :—On the axis of the fuse 
fixed a small ratchet wheel ; working upon a pipe on the said ratchet w! 
but not fixed thereon, is a hollow toothed wheel, and working upon : 
on the said hollow toothed wheel, is a disc or friction plate, the edge of whivi 
may either be left plain or furnished with ratchet teeth. A spring pays 
engages with the friction plate, and offers some resistance to the rotati 
of the said dise in either direction. The said spring pawl m I 
be disengaged from the said disc, as hereinafter explained. 
which the friction plate, hollow toothed wheel, and small r ! 
are situated, is as follows :—The friction plate is si lowest; next abo 
the friction plate is the hollow toothed wheel, and ove and within th 
| hollow toothed wheel is the smal! ratchet wheel, fixed to the axis of 
fusee. Within the hollow toothed wheel and around the smal! rat 
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wheel is a spring having the ‘fig gure of a portion of a circle. The he 
fixed end of the said spring passes through a slot in the hollow toothed 
wheel, and is fixed on the friction plate. On the underside of the free end 
of the said spring is a projection which passes through an oblique slot in 
the hollow toothed wheel, the said projection hs aving the same inclination 
as the slot in which it works, but being somewhat shorter than the anid 
slot. The free end of the spring is made into a tooth or teeth. When the 
hollow toothed wheel is turned in the directic trary to the at proper for 
winding up the watch, the said hollow toothed wheel works freely upon 
the pipe of the ratchet wheel, carrying with it the friction plate; but when 
the said hollow toothed wheel is turned in the ection pro per to wind up 
the watch, the heel of the spring is held statio friction plate 
while the hol iow toothed wheel performs a partial rotat The oblique 
n on the end 
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y by the 





slot in the said toothed wheel, acting on the project 
of the spring, presses the free end of the spring inwa: ds, and ¢ uses 
its toethed end to engage with the ratchet wheel on the axis of the 


1 


» said hollow toothed wheel carries rou 
1 on the axis of the fuse 


The further motion of the 
the friction plate and the ratchet whe S 
sivi w either a continuous mot ion in the proper direction, or 

né forward motion to the -_ d hes ul on the pendant, the watch 
- Immediately the milled head is loosed, the spring in the hollow t 
wheel resumes its normal p« oe In order to make the milled hea 
m the fingers of the watch, a pinion situated on a siide is ma ude to eng 
with the toothed wheel actuated by the milled head. The said she 
capable of a slight motion about of the said toothed wh al. 
When the slide is pressed inwa on itsend at the edge of 
the watch, the pinion it carries is ma with the minute wheel, 
and the inner end of the slide at the s vows the spring pawl out 
of gear with the friction plate. The miiled head now acts on the fingers, 
the hollow toothed wheel and friction plate turn y in either direc- 
tion Without acting on the ratchet wheel on the axis of the fusee, When 


the end of the slide is no longer pressed, it will ! position, 
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and the turning of the milled head acts only on the \ 
968. A. W. Smitu, Bermondsey, London, ‘* Machinery f 
rivets, and peyging and elting bo 08, € 
the seet.”—Duted 16th April, 1864, 





» drawings 





This invention cannot be described without 














970. M. Guturis, Liverpool, * An improvement applicable to printed checks 
for the use of shopkeepers and others.” —Dated 18th April, 1864. . 
Tats invention relates to those check-books in which carbonic paper is 
2d, and the object of the invention is, wh n the bill is printed in letter- 
press, to use a type for printing the nun onc, letter, or other characters on 
1e counter foil, which ercut in the reverse way to that now used for the 
purpose, and in arranging the same so hs , When read through the paper, 












‘acters on 





it wi pear and be the same shape z lin ordinary ch 
uriace cou 

i. G. Davigs, Ser! 
—-A coi 
This appar 
having the form and d 
pierced with two holes, 
aflixed to this mouth-pie 





tespiratory apparatus.’ 


lsu. 

a small piece of 
h when open 
tubes which ar 
£0 that each tube corresponds with one of the 


unication,— 





Firstly, of wood or ivory 
imensions of the human mou 
mdly, of two india-rubber 

















holes. The other end of the tubes communicates with the met? atm sphevic 
air. The length of these tubes is determined by the or 
which the apparatus is to be used. Thirdly, of a nese clip intended to pre- 
vent the introduction of any liquid or gases into the nasal } Lhe 





invention cannot be described without reference to the drawit 
976. J. E. Spratt, Margaret-sireet, ** Fastening for yates 
Dated 19th April, 1864. 

This invention consists of a plate on which are suspen ded upon pins ty 
lugs or catches, each of which rests at boitom upon a ledy nd between 
which there is a space or opening. Each lug is free to swin inwards, and 

prevented from swinging or moving outwards by the led upon which 

t rests at the bottom. 
984. G. GREEN, 
April, 1864. 

In carrying out this invention the inventor takes a series of ornamental 

punches, having such designs on them as by their repetition will produce a 





and doors.”— 








Birmingham, ** Ornamenting plated ware 





diaper pattern or border, or such other design «s may be produced by a 
epetition of a few separate small ornaments Havin designed the pattern 
which is to be produced on the articie to be ornamented, he indicates by 





engraved lines or otherwise ral position on the article of the orna- 
ment to be produced, the said indication serving as a guide in applying 
punches. He places the article on a hard surface, as a surface of if 
stecl, and applying one of the punches he strikes the said punch with a 
hammer with great force. The ornament on the panch is theret by impressed 
upou the article. This process is repeated as often as necessary with each 
of the punches until the required pat‘ern has been impressed upon the 








article. awe proceeded with. 
986. S.S. Ronson, Hendon, Durham, “ Manuyacture of ropes aad cordage.”— 
” Dated § 20th April, 1804. 
In making the strands of rope the inventor uses two or more descriptions 
of yarns or threads, one sort being tarred and the other untarred, the 
untarred yarns be ing of more elastic materials than the The 









untarred yarns, after unde 
the centre holes of a re sister 
forming block in the 
their passage through th 





a svitenit 
and the 


g process, are drawn through 
tarred yarns pass through a 
sted together int strand in 
site yarns mm the inside and the 
In this way 













tarred yarns on the out the tarred yarns 
protect the untarred from the action of the weather and from fri 

proceeded with. 

987. S. Har RISON and W, CLEMENTS, Birmingham, ** “ire grates.”—Dated 


th April, 186 
These improve nents ma nly co 


sist in the form and position of the fuel- 
holder, which the patentees purpose constructing of a cy lindrical, octayonal, 
or other suitable form, fitted or arranged over an inclosed s that 
permits of its being turned around or rotated when required, the stand 
being provided in some cases with three or more suitable rollers under- 
neath, so as to be capable of being pulled forward or retired at pleasui 

and is so enclosed as to hold and concentrate the air to pass through the 
open bottom bars of the fuel-holder, and to be conducted through the 
burning mass, or to pass through a hollow cone of fire clay or other suitable 
material placed ¢ within it; and from the apex of this a 
suitable connecti g may be found with a pipe to conduct the air 
(thus heated within the cone) away in any desired direction above or below 
for affording heat to other apartments. With this construction of fuel- 
holier they purpose so anging the part behind that a sufficient space 






































shail be allowed for the air to eae freely 5 4 between the back and the 

tire-zrate, while rarefied and heated air may be allowed to pass through 

the necessary opening to as ene with ‘a ui ol or to be first gathered in 

over the fire to become further heated or to impinge the flame, and so 

quicken the draught, which may be a in chimneys that have a 

tendency to smoke from slow draught. And that portion above the fuel 
der or grate they purpose so «1 ging either of i clay, or 
er suitable material, as to reflect the “: vat into the ro 








A. C. FRASER, Loughborough, “ Apparatus used in the manvyacture of 

gas. th April, 1864. 

This invention cannot be described without reference to the drawings. 

J. ARMSTRONG, Sheffield, ** Steam hammers.” —Dated 2st April, 18654. 

This invention relates to improvements in steam hammers by which the 

iventor avoids turning the slab or block on the: g the shapir 
wid by which he is also enabled to regulate the force of the b 

hammer, instead of depending only on the weight of the hammer. In the 

lir-t place the iron to be shaped is placed upon the anvil, and, after being 

struck by the top hammer, it is acted upon by two side hammers adapted for 

that purpose, 














and which, when the blow is struck, slide back and allow the 
top hammer to operate, and so on in succession till the work is completed, 
In the second place he regulates the force of the blow in the following 
manne The hammer, as in ordinary cases, consists of a cylinder with to 
attached to it, the cylinder or hammer having two hollow piston rods « 
stalks, one of which acts on the bottom of the cylinder, the other lifting it; 
thus, if a light blow is to be struck, only a little steam is to be admirted 
into the top of the cylinder, retaining it, by means of a second rod i» com- 
munication with the exhaust valve, and letting it out according to the force 
ofthe blow he wishes to strike. If a heavy blow is to be struc k, 2 suffic t 
quantity of steam must be let into the bottom of the cylinder to force it 
yo aac the metal on the anvil.—Not proceeded with. 

. CLARK, Chancery-lane, London, 
21st April, 1864. 

The object ot the prese nt invention is to enable pens to be more readily 
fitied to their holders, and also to prevent the points becoming contrac 
For this parpese the patentee makes a slit or opening of T form in that 
of the metal of the pen which is received in the holder. This slit or 
opening may be made in any kind of pen by the ordinary methods of manu- 
facture, and may be of a straight T or other form or designs. He makes 
the slit or opening or openings of greater or less length, according to the 











997. *© Pens." —A communication.—Dated 


























form of the pen, and two or more slits may be made instead of one, if 
necessary. 
998. J. AURAHAM, Birmingham, “ Machinery yor coinixy.”—Dated 21st 
April, 1864. 
The essence of this invention consists in arranging ©1 ining they 
chinery for coining, so that the cutting-out of ti anks and 
iffing or ma 1g of the edges of the said blanks a ff lint Same 
ne; orin so combining or nz acut ti ine With a 
yor marking machine t it out by former are con 
veyed without being touched by the hand to th alter, Where they ar 
I d or marked on their edges. 
1000. Hl. A. BONNEVILLE, /'aris, ‘* Photographie apparatus.”—A co; nica 
mn. ~ Dated 21st April, 1864 
th 


pparatus comprises a solar microscope, which serves to project upon 





lor | 


THE ENGINEER. 


a sensitised surface, the enlarged image of a photographic negative on glass, 
The illumination employed is obtained from the rays of the sun, and these 
rays must be directed into the apparatus either by means of a reflector moved 
by the hand, or by a heliostat, pregisely as with an ordinary solar micro- 
scope. 








| 1001. H. A. Bonnevitir, 7’ aes al leather."—A communication.— 
— Dated 21st April, i864. 
This invention consists in making artificiel or imitation leather from 








leather cuttings, shavings, 





g parings, or leather fragments of any kind, by the 
following means, The cuttings or other fragments are in the fir-t place, 
and while in a dry state, reduced to powder. This powder is next mixed 
with a solution of india-rubber, w without the addition of gum lac, 
or of marine glue, or other similar cc sition. to a suitable consistence. 
When p vartially dried, whi h _ rocess is eff d by straining on wire clothor 
perforated metal, the ts slabs of artificial leather thus obtained are 
pressed between rollers, and, if buses are ornamented in any suitable 
way. 

1003. G. P. 





ith or 














7 applic ti 


WHEELER, A 








oy material grinding and polish ng mete 
Dated 2st April, 1864. 
This invention has for its object the preparation of th ross, or 
, 












‘tinder produced or resulting from the manufacture « 
sto render it suitable for grinding or polishing m 
For this purpose the inventor takes the s 
the action of suitable crushing or grindin 
ciently reduced by that means, it is sifted into suits of finene-s 
to suit the various purposes of grinding or hing for whi ch it may be 
required, The slag or cinder, prepared as above described, is usec 





r smelting 
tal or other suri: 
ls 











g or cinder an 
ma thinery, and, when sufli- 





ble degree 

















I for grindit g or polishing metal or otiier surfaces, in like 

to ul in which other _Inat ials, such as sand, e ry, or other 

and > olishing materials are employed, and will be found ver 

and useful for these purposes.— Not proceeded with. 

1008. - LRIGnTos, Buckinghain street, Strand, London, ** Slaps.”"—Date 





2ist April, 1804 

his invention consists in manufacturing printi 
nps or for other arr ements of printing apparatus or wachinery, by 
forming the printing surfaces of india-rubber compound, and vulcan 
them in moulds, the surfaces printed from in each case being in relief. 
And in order to increase the elasticity and decrease the liability of the 
priuting surface so spread with the pressure use d in printing, the patentee 
rooves the back of the printi urface or block, or makes elevations and 
pressions thereon, so that the back of the ock may give wa 

or spread with the pressure and equalise the pressure on 





ses, Whether for 















surface or b 
and thus relieve 








The object of thi s inven ntio n is 
held firmly by suitable spring h 
meats of radial bosses, and in their 
such articles through sets of improve 
cannot be described without reference 
1012. G. Davies, Serle-street, Lincoln’ udon, ** Inkaling apparatus.” 

—A commnunication.—Dated 22nd April, 1864. 

This invention relates to apparatus for r ng Jiquids 
impalpable powder or spray tor the purp« } 
tion heated vapours are employed instead of com} 


be cleaned shall be 
axis, bs 
g holders pre-s 


The 


radiati from 
revolutions these 


yiders, 





a common 
spru 
i cleaning apparatus, 


to the « wings, 








vel 








to the state of an 
By th 
which are 
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better vehicles for conveying the pulverised liquid, ai 

also, so to speak, automatic. 

1014. J. C. Rivert, Farniorth, near »* Lub wr3s."— Dated 22 
April, 1864. 


For the purposes of this invention the patentee employs a cylinder with 
a piston working within it. One end of the cylinder is closed, with th 
exception of a suiall passage fitted with a valve kept in its seat by a spring ; 
the other end of the cylinder may be open. When the piston is raised, the 
cylinder is filled with the Jubricating matter, which may be either solid or 
liquid, and the lubricator is then set to work by causing the piston, by gear 
which is set in motion by the machinery, to descend slowly in the cylinder 
and by so doing it presses out the lubricating material through the valve 
at the bottom. , Which the patentee uses for giving motion to the 
piston, is arranged in the following manuer :—The piston is furnished with 
a piston rod, on Which « thread or worm is formed; this passes throug 
nut, which, by a sui frame, is held stationary, bu: it is able to rotate. 
Attached to the nut is a worm wheel, and this engages with a worm, 
having On its axis a ratchet wheel, driven by a pawl, which receives trom 
the machinery a to-and-fro movement by each stroke or revolution of t 
machinery. The valve at the end of the cylinder serves to prevent the 
escape of the lubricating material more rapidly than the piston descends 
upon it, and when the lubricator is applied to a steam cylinder, or in any 
other situation where it has to force the lubricating material into a chamber 
containing steam under pressure, it also serves to prevent the escape back 
of steam when the piston is raised for charging the lubricator. 
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1015. W. Chank, Chancery-lane, London,** Pulleys and riggers." —Dated 22nd 
April, 1364 

This invention relates to improvements in pulleys, blocks, and riggers, 

and consists, Firsi, in applying ratehet teeth to the cheeks or sides of 


pulleys turnishe 
permit of the 
therewith, 
of a cord or ch 


with pawls or catches ; these teeth being on the periphery 
Pp illey turning in one direction only when the frame is in gear 
in such manner that, supposing a weight is to be raised by means 

ain } x over a pulley ¢ sed in the manner described, 








the pulley will turn easily when raising the said weight ; but if it is desired to 
lower or remove it in order to haul in the cord or chain, the pulley being 
held stationary by the pawl, is prevented from turning in the reverse 





direction, while the cord will run in the groove of the pulley, which pro- 
duces considerabie friction and resistance, and has the effect of reducing 
the power necessary for sustaining the weizht. The invention 
Secondly, in making the groove or throat of pulleys with projections re- 
sembling teeth, and also in substituting, in this case, endless chains for the 
cords usually employed, which gear with the teeth or projections made in 
the groove of the pulley. This arrangement is especially of advantage for 
raising heavy and being furnished with ratchet teeth and pawl, may 
be held at any desired point in the length of the chain. The invention con- 

Thirdly, in causing these pulleys, riggers, or drums to turn on their 
, Which may be cranked or mounted eccentrically. 
1016. W. L. Baknes, Brooklyn, U.S., “‘ Spring hook fasteniny.” 

nication —Dated 22nd 184. 
This invention cannot be described without reference to the dt 





consists, 








loads, 





axes 
—A conimu- 
April, 
awine 









1017. G. F. Harrineton, Ryde, ** Apparatus for drilling, eultis ading, 
and polishing teeth while in the mouth.”—Dated 22nd Apr t. 
This invention consists in the application luse of any arrangement of 


spring clock work, for giving 
to drilling, cutting, grindir 
ter th while in the mouth, 
1 F. FELDMAN, d/ackney, ‘‘ Bo "—Dated 2 
20 sbject of this invention is to secure a good and easy fit across the foot 
ofthe wearer. With boots as now ordinarily made, injury frequently 
arises to the instep from undue pressure the Now, by this invention 
this inconvenience is obviated, while at the suine time a neat fit can be en- 
sured. Theinvention consists in the introduction in the fore part of the 
boot, generally from the toe piece to ” ve the instep, a piece of elastic web. 
Buttons or any other ornament may b ed on each side of the web, 
and elastic laces may be carried from button to button, or the 
web may be used without avy ornament at the sides —Not proceeded with 





continuous rotat« 
hing tool 


ry motion in one direction 
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2ad April, 1864. 
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1024. G. J. Worssam, Wenlock-road, City-road, London, ** Apparat fo 
expressing liquids or moisture from § ances."—Dated 231d April, 
126 

This invention cannot be described without reference to the drawings 


1026. T. P. Treeaskis, Stratford, 
fluids.”— Date il, 1864 
In carrying this invention into practice a stationary circular tube of any 
convenient length and diameter is to be placed in a vertical position. It 
is to have revolving within it an axle, round which is fixed firmly a spiral 
fan or inclined plane, which forms, as it were, a horizontal wheel, revolving 
within the tube near to the lower end thereof. The edges, horizontal or 
otherwise, to suit convenience of the spiral fan, diverge from the axle by 
cycloidal curves, by preference, and continue in this manner till my reach 
either the circumference of the tube, or the circular band, if one be used, 
which may surround and strengthen the spiral fan, and which, in this cast 
should be fixed to the spiral fan and placed between it and the stationary 
tube, so as to revolve with the spiral fan. The inclined plane may describe 
one circumference round the axle, or more or less, as convenient. The 
ciination of the plane may be greater or less near the centre, or round 
about the axle, than at the circumference. The axle works in sockets or 
bearings fixed underneath, as well as above the fan, at any convenient 
istunces. Immediately above or below, or both above and below the fan- 
the stationary tube is divided by means of any number of stationary, 
vertical, or inclined or curved partitions, which may be attached to circular 
cases fixed firmly in the stationary tube, or to the tube itself, as most con 
The axle, or that part of the axle surrounded by the partitions 
separated from the partitions by means of a smaller stationary tub 
fix nd to and supported by the vertical or other partitions, The verti 
ther partitions may be straight or curved, orformed so that the horiz ontal 


‘Apparatus for raising and forcing 





l 23rd Api 














calo 















edzes of the spiral fan as it revolves may correspond successively to each 
nd every One of the said partitions; or the horizontal edges of the spiral 
fan may be much more or curved than the horizontal ed, f the 
partitions, The apparatus being plunged into water, so that the fan and 
1 itlons ar mder water, the axle with the spiral fan is made to revolve 
in the same direction as that in which the horizontal edges of the spiral 
f.n or partitions diverge from the axis towards the circumference of the 
tube ; the wa eing prevented from revolving in the tube by the parti 
tls, 1s compelled by the spiral fan or i .clined plave to rush up the tube 


iba late proportivned to the velocity at which the spiral fan revolves, 
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“ Machinery 


1052. E. Tayuor, Salford, 
churning. "——Dated 27th April, 1864. 

This invention consists in the employment and use of a rotating box 
chamber, or receptacle of any suitable and required shape, to contain the 
milk or cream to be churned, and so arranged that the centre of motion or 
rotation is eccentric to the central axis of the said box, by which means the 
milk or cream is dashed from end to end of the box as it rotates, causing 
£ gitation churning power, by which means the butter is produced. 
This may be eff cted by m ounting the box at each end on a short stud or 
shaft, the central line or direction of which is diagonal or oblique to the 
central or parallel axis of the box, by which means an eccentric rotation is 
imparted thereto. The rotary motion may be obtained by means of a curved 
link chain gearing with a pinion on the said diagonal! shaft, which the 
patentee prefers, or by ordinary gearing. A Second part of the invention 
consists of a har, turning on a central stud on the lid or cover to the open- 
inv, and which is tightened down by means of screws secured to the chamber 

iwinged nuts 
1055. J. Wurrr, Aldersgate 

hat jalls.’ 

The pat 


to be employed for the 











t, London, “ Ladies’ mour 
"—Dated 27th January, 186 


ntee claims forming both sides of ladies’ 


-stre 


iag bonnet and 





mourning bonnet and 





hat falls by applying thereto “the fulds above the bottom fold on each side 
thereof 
1056. T. J. Sane, Daraley-road, Hackney, ipparatus 7 tshing aad 
wringing clothes, textile fabrics, &e."—Dated 27th April, 1364. 
This invention cannot be described without reference to the drawings 





Mennons, Abingdon chambers 
ee , o4 


West 


comme 


minster, “ Apparatus for 
.—Daled 28th April, 
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ibed without 


refcrence to the drawings. 
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A rew transactions took place on Thursday in Birmingham, both in 
finished iron and also pigs, but the quantities that changed hands 
were sSinati. 

‘here continues an unusually good demand for nail rods—such a 
continuous demand, indeed, as has not been experienced for a long 
time pust; and a few of the hoop mills are busy. Sheets are in ste ady 
but less active demand; but excepting for boilers, p late s are slow of 
sale. Jn some instances low prices are being accepted, but such 
terms are not so general as buyers desire. All e es itions of any 
imp ‘rovement before Christmas is now abandoned. Where sales of 
take place they are for prices below the first quotations of 
ng lronmasters are beginning to inquire for coal for winter 
stackiny, collieries which are not far from the works, 
between which and the works the water tepid 
there is, therefore, a better demand, but buyers want to 
ian colliery proprietors will accept 














at those and 
to freeze, 
wet the fuel 
rhe next Preli 


remains too 


at lower prices t! 





minary Meeting, it has been arranged, shall take place a week earlier 
than usual. Matters of more than ordiuary importance to the trade 
will be then discussed. 


In North Staffordshire there is a fair demand for house coal; but 
a reduced consumption by ironmasters and potters has 
slight dulness iu that branch. In ironstone but little is being don 
and pig iron remains at £5 os. In the finished iron trade there is no 
animation, the demand for ships and builk ling purposes has fallen off ; 
A reduction in workmen’s wages is being tal! ked about. 

Mr. Justice Lyles, in charging the Grand Jury at St fford, on 
Friday last, called attention to the cases of intimidation arising out 
of the great colliers’ strike, which terminated a week or two 
The learned judge, having e ined the law with reference to com- 
bination, selerved to the ¢ els de Pru@hommes of France, and 
expressed his opinion that the establishment of such tribunals in 
this country would be productive of great good. He said:—*“I am 
nger to both the masters and the men of this district, and I 
am actuated by no other desire than the administration of the 
e land with justi The hand of the law must fall heavily 
discovered to be the active instigators in the 
Those who are mere dupes, will, of course, be more leniently 
I cannot help saying that cases of this kind su 
observation to me, which I venture to make in the presen¢ 
who have the means of making their voices, or the voices of 
who represent them, heard in the great council of the nation, 
the mode of adjusting dis; tween men and masters, by means 
of strikes, very barbarous in a free country like this? 1 say this, 
because in a neighbouring country there are courts regularly formed, 
consisting of masters and workmen in small numbers, for the adju: 
ment of their disputes. They have found means of obtaining a sat 
factory reference of those points on which they disagree. I cannot 
help thinking that if some such courts were established here great good 
might result. Genera ly speaking, the respective representatives of 
such bodies on both sides might agree ; but where they did not I think 
ic would not be impossible to find a referee of practical knowledge 
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who would command the attention and secure the respect of both 
sides. ‘The arbitration should have the force ot law. believe there 
are very few subjects more deserving of public attention than this, 
especi in this country, and at this time.” It was understood to 





have been arranged with Mr. Justice Byles, that the nineteea 
colliers in g conspiracy, riot, and intimidation during the 
recent great strike of colliers in Staffords hire, ry | be tried on Wed- 
nes When the court opened, Mr. Powell, Q.C., who had been 
specially retained, and Mr. Motteram, and Mr. Ry a r were present with 
their briefs ready to conduct the prosecution, and Mr. Kenealey 
(specially retained), Mr. Lill, Mr. Brown, and Mr. Young, were all there 
to defend the prisc ner The Earl of Lichtield, the lord-lieutenant of 
the county, and other} gentlemen interested, were at the same time 
upon the bench. But the learned judge said that there had been 
sume mistake. ‘There were some very important felonies yet to try, 
and as the conspiracies would occupy some time, and were misde- 
meanours, they could not be taken until all the felonies had been 
disposed of. His lordship hoped that Mr. Vowell would not be 
greatly inconvenienced ; but no other arrangement could be made, 
it is expected that the trial will last over two days, and the indict- 
ment is described as ome yards in length.” The funds for the 
defence are said to amount to 2201). 

At the inquest held on Friday last on the body of one of the eight 
men who were killed at the colliery of Messrs Nock, near to Dudicy, 
a verdict of manslaughter was returned against Mr. Edwin Nock, 
one of the proprietors, it having been shown that Zechariah Mason, 
who hed been committed for manslaughter during the previous 
week, was not the ground bailiff, but the doggy of the pit, and that 
Mr. Edwin Nock was, for the time, the acting manager. 
1¢ concluding inquest on the body of another of the men who 
was killed by the accident was held on Tuesday, when a verdict of 
manslaughter was returned against Francis Downing, engine driver 
at the colliery, who, it appeared, had not complained about the pit 
in an unsafe condition. The jury exonerated Mr 
Mason and Leedham, who had been committed 
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:anslaughter at pre vious inquests, from al! blame whatever. 

e general hardws ure trades of South Sta‘lordshire still remain 
tistactorv conditio Towards the close of the year manu- 
ra are generally les 3 busy, not, perhaps, from any diminution 





u a general tendency to defer orders 
until the commence next year, in order that the stock 
i be taken. the present moment, every prospect 


that an improved trade will be done at the beginning of 1865. In 





nand, but because 
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Birmingham the edge-tool makers are at this time very busy, 
chiefly for the home markets. The metal rollers are active, but 
the brassfounders are not working full time. The makers of coach 
screws, washers, nuts, &c., have a good supply of orders in hand, 
the foreign railways being the principal customers. The fancy 
trades ar2 better employed than was the case a fortnight ago. In 
Wolverhampton the japanners are actively engaged, and the tin- 
plate workers are fully employed. The Indian demand for the better 
de-criptions of locks is keeping the makers busy ; and the manu- 
facturers of fine plate are working full time. Messrs. Chubb and 
Son's men are working overtime both in Wolverhampton and also 
London. The makers of sc-ews, rivets, and hinges have no cause 
for complaint. The lock trade at Willenhall dces not show so much 
animation as was the cuse two months ago. The makers of rim, 
draw-back, dead, and mortice Jocks are tolerably well employed, 
but the demand is not large. The padlock makers are in receipt of 
moderately large orders from India. ‘the key stampers are doing 
but ver; little business, and the curry-comb trade is still much 
depressed. At Darlaston the makers of fencing are busy; and there 
is a fair demand for railway fittings, &c. At Westbromwich the 
cast iron bedstead makers are actively engaged, and the makers of 
anchors and cables there, and at Tipton and Stourbrilge, are work- 
ing full time. Ln other parts of the district there has been but 
little change since our last report, the trade remaining geuerally 
healthy. 

A strange comment on the American war preseated itself in the 
implement department of the Birmingham show of last week. 
Messrs Howar:!, the eminent manufacturers of Bedford, stated that 
they were now making * ploughs with seats ’—a class of article that 
had come largely in demand in the American market, in consequence 
of so many persons having been sent back, maimed in limb, from the 
pursuit of war, to their previous one of agriculture. ‘These cripples, 
being unable to walk, were depen‘ant on some mechanical contri- 
vance for a means of getting their livelihood, and the plan of making 
for them ploughs with driving seats was hit upon. 

A serious accident happened on Wednesday afternoon at the 
Summertield Jock works, at Willenhall, of Mr. Jaines Tildesley 
(Messrs. Carpenter and Tildesley), while a workman was. tapping 
a twelve gallon cask of spirits of turpentine by the light of a candle, 
when some of the spirit ignited and soon the cask burst. At this 





the continuance of the activity which has prevailed for some time 
past. In South Staffordshire, at the present moment, it is stated 
there are 94 furnaces in blast, and a slightly larger number (97) out 
of blast. In Cleveland there is a very different state of things. It 
may be, as all the furnaces are in blast excepting the few which are 
out at Consett, that just at present the production is greater than 
the sustained demand; but as the character of the Cleveland iron is 
better understood and appreciated each year, we may fairly suppose 
the position of things will be reversed, and irrespective of the posi- 
tion of other districts, the demand for Cleveland iron will, with 
occasional checks, go on increasing. These remarks only apply to 
the pig metal trade. The orders for plates, rails, and all other 
descriptions of manufactured iron, are so much ahead of the supply 
that there is no complaint whatever made as to either the amount 
of work or prices. There is every reason to expect that a better 
time for all descriptions of iron will have come round before the 
present orders for manufactured iron are exhausted. The supply of 


coke is better than for some time past, and prices are, consequently, — 


ruling a little lower. The demand for the best coal is, owing to divers 
reasons, exceedingly good. Of the 87 furnaces in the district, 
77 are in full work, and 24 new ones are building, and the prosperity 


of the Cleveland iron trade has interfered materially with the recent | 


hirings of farm servants at the statute fairs in North Yorkshire and 
South Durham, wages ruling higher than for some years past. 

In the Derbyshire district the coal and iron trades continue pros- 
perous. The work of levelling in connection with the Chesterfield 
and Sheffield Railway is progressing favourably. 
Yorkshire district the iron and coal trades are also in a favourable 
state. The men at the High Royds Colliery, after a ten months 
strike, have returned to work. At the Oaks, however, there is no 
alteration, and as the pay of the men on strike has been increased to 
lis. per week, the chances of their resuming work appears more 
remote than ever. A remark of the late Mr. Joseph Locke, C.E., 
made a short time previous to his decease, that the South Yorkshire 
coal trade was only in itsinfancy, appears strictly correct; and judging 
from the number of lines of railway contemplated just now, it bids 
fair to rapidly grow to maturity. In addition to the Midland 
bringing their line into Barnsley, the company proposes extend- 
ing it to Kirkburton, and so on to Hudderstield. It would go 
through an important district, where the coal as yet has not 





In the South | 








vessel of 292 tons register, fitted up with anxiliary steam power equal 
to tifty horses, and was built at Greenock last year. Considerable 
| anxiety is entertained regarding her fate. 





THE METAL MARKET. 

Raits less in demand, and prices on the decline ; £6 15s. per ton is the 
present quotation. 
Copper.—Dull. 

Tin.— Depressed. “Banca at £95, and fine Straits £94, per ton. 

Tin PLates.—But little doing. Coke 22s. 64., and charcoal 27s. per box. 

Lgap.—A yood business dving at £20 53. for soft English, and £19 10s, 
for Spanish per ton. 

SPKLTER.—But few sales, at £20 per ton. 


Moaté and Co. 
Old Broad-street, London, E.C., Dec. 7th, 1sé4. 
SCOTCH PIG IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 578. 3d. f.0.b. Glasgow. 
» 1 Coltness .. .. .. 56 0 do, 


op 2 Calder Sic co +. HT 0 do, 
0 2 G.M.B. .- o Sl 6 do. 
nae Dianne se ee do. 
M. Nos. Pe xc us, ov, OD do. 
WARRANTS, . & 
: Cash prompt .. .. 50 4} perton, 
_—_ No. on 1 mo, open co ew OY OY do. 
G fn «= °° +4} BS mos. ,, eo of 61 8 do. 
‘ “i o e oe e¢ GL YG do. 
MANUFACTURED IRON. 
Bars,Govan .. .. .. e £810 0 less 4 per cent. 
» Common es ce ce 8 7 6 os 
Drumpeiler,Common .. .. 8 5 0 
Do. st a. ee 950 
Cramond Scrap Bars delivered 
in London .. .. «o of 1210 


0 less 2} per cent, 
Plates and Sheets .. .. .. 910 0 
ils 1. cc cf of of of 810 0 
Pipes .. «oe oc cf of vo # 2 6 
Chairs .. se oc ef of « 5 YO 
Glasgow, Dec. 7th, 186/. 
Our report of the Scotch Pig Iron Market must be devoid of interest, 
The business dore is limited, and rates are much the same as our last. 
To-day we closed, seliers at 50s. 44d, cash ; buyers 40+. 3d. cash. 
The trade oll over is very depressed at present. 
Exports Jast week were 11,919 tons, against 9,504 tons in the same week 












time Mr, Tildesley and four of his men were in the store-room in | jeen touched. ‘There is also to be a direct line to Grimsby, last year. SuaW AND THOMsoN. 
which the spirit was kept, and they were all burnt, Mr. ‘Tildesley and | py whic : vs D ; : “a3 ; 
th A r nt, Mir. sley é y which new markets will be opened to Pontefract and other im- rH 
two of his men severely. ‘Ihe surrounding premises at the sane time | portant towns. In addition to those lines the South Yorkshire pro- PRICES CURRENT OF TIMBER. 
fired, and seven girls who were employed cutting teeth in curry- | pose a direct route from Keadby to Lincoln. At Sheffield, some firms | Perload— £ s ms Per load Pee rr 
, i " y i «diately » >, « § airs “, 4 . * — ad— s. 
combs in the shop immediately over the store-room, and had no | gare receiving better orders for steel. ‘There is very little change to | Teak..........1s-12 1 2 Yel. pine per reduced C. 
ordinary means of escape but down some wooden steps into the main | notice in other markets. The French orders for steel and cutlery Quebec, red 7 +31 31 | Canada, Ist quality 17 01829) 17 018 0 
bedy of the flames, were rescued by being dragged through a trap | ; ane ‘ nd very little is doing i yellow pine. 310 4 0 310 410 nd do... 11 01310) 11 013 0 
fae 5, : - £ age as “ee are larger than they were some time ago, and very little is doing in | stJonn,N.B,yel.- 0 0 0 0 © & O O|| Archangel, yellow 13 13 01310 
window, through which they were accustomed to pass their work to | the silver, Britannia metal, and kindred branches. With Spain and | Quebec,oak,white.. 610 7 0 510 6 » St. Petersbg, yel. 111012 0 
; . » adjoini ‘ rs There was a g : ‘ $10 410 310 410) Fintan 9 010 0 
the Bee the adjoining range of shopping. ‘There was a good | some other continental countries, on the other hand, the steel trade 9000 0 6 U Oll Meme - oi 6 
supply of water and a hundred and fifiy workpeople in the factory, | js much quieter, and more is doing in manufactured goods. On the 50 3105 0 0 Onl »o 
I » fire wa , * ve i amg rg * * s . . 510 8lW 6) 909 
= Pa io was pot ead ; a large amount of damage was done. | whole, the foreign trade is quiet, and there is a continued tendency to as. ais 83 101011 
Mr. Tildesley is insured, . : dulness, except as regards America. The business between seasons 40 35 310) 910 10 lu 
Jt hus not yet become generally known that the directors of the | with Canada is sma'ler than usual. There is a further falling off in | 213 210 215) | 1 083 o 
J f . >have ; inted an | ey Ya b 2 2 213 2 2 
London and North-Western Railway ¢ ompany have appointed an | the home orders as the end of the year approaches, but still the i 6W 5060 in, .... ye.1ow 
ussistant general manager to their line. The office has been con- | country markets are, on the whole, in a satisfactory state, and work- | ype S10 CW 5 0 6 Oi! Deckplenk. lie zp ¢ 16 own 
ferred upon Mr. Charles Mason, recently the general goods manager | jnen are cenerally well employed : Mey ie Ble. 4.30 6 16|| Biers per neard 
: . : : . ’ | are J ployed. | Lathwood, Dantz.fm 710 810 510 6 10) Staves, per standard M. 2 : 
—in office to which Mr. George Findlay has been appointed. Con- | St. Peters 810 910 8 U 8 10]! Quebec, pipe...... ov 0 650, 70 0 750 
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150 0 1600 
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On Monday a pneumatic despatch apparatus was tried inManchester 
in connection with telegraphy. Owing to the increase of their busi- 
ness in Manchester, the Electric and International Telegraph Com- 
pany has lately taken extensive premises in Ycrk-street, and opened 


Deals, per C., 12/t. by 3 by Yin. 
Quebec, wht. spruce 15 10 18 0 
StJhu,whtspruce 13 015 0 


15 10 18 10 


sequent upon Mr. Findlay’s removal to Euston, certain changes have 
14 0 15 lv 


been made in the Shrewsbury and South Wales district, Mr. Henry 
Plews and Mr. Jeseph Bishop receiving responsible appointments. 





Mr. TowLe axp THE GREAT EasterN.—It will be remembered 





a central station there. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


Liverroot: Raiiway and Canal Amalgamation: The Lord Warden 
Tronciad; Wallasey Commissicners: Mersey Docks and Harbour 


Booard—Sovurn LAxcasnme anp Cuesnime STEAM COAL AND THE 
ApmiraLty— Nonrru- Eastern District: The Cleveland Iron Trade 
—Srate or Trape: Derbyshire: Scuth Yorkshire: Shefield— 
Prorosep Centra Station av Leevs—Scortisi Tors: A 


Colliery on Fire jor Fifteen Years: Clyde Shipbuilding: Glasgow 
Association of Assistant Engineers. 


We commence with Liverpool. On Mondaya long discussion took 
place at the Chamber of Commerce, upon proposed amal.camations 
and changes in connection with the London and North-Western and 
other railways and the Bridgewater Canal trustees; and a strong 
opinion was expressed that the town council and dock board, as well 
as the chamber, should take every possible step to prevent the car- 
rying out of such measures as are proposed in the parliamentary 
notices, and as are likely to in-erfere seriously with the export and 
import traflic of the port. A committee was appointed to prepare a 
memorial to the dock board and town council, with the viow of 
securing their action, The tender of the Woodside Tron Company, 
Birkenhead, has been accepted by the Lords of the Admiralty for the 
manufacture sf iron masts, Xc., forthe iron-clad frigate Lord Warden, 
24, 1,000-horse power, under construction at Cuatham dockyard. 
At the last sitting ot the Wallasey commissioners, the ferry com- 
mittee’s proceedings contained a recommendation to accep! the tender 
of Messrs. Peto Brassey, andCo., of the Canada Works, Birkenhead, 
for the construction of the new landing-stage at New Brighton, ata 
cost of £9,500 16s, lld. A letter bad been received from Messrs. 
Henderson, Coulborn, and Co, proposing to build for the board two 
new boats; and the manager had been instructed to reply that the 
board would shortly be advertising for tenders for the building of 
two boats, and they would then be glad to rece‘ve an ofler from the 
company, in common with other shipbuilders, 

It appears, from the annual report of the South Lancashire and 
Cheshire Coal Association, that the president, Mr. J. Lancaster, owner 
of the Deerhound yacht, which rescued Captain Semmes from the 
sinking Alabama, recently called attention to the absence of the 
South Lancashire and Cheshire steam coal from the Admiralty list, 
and to the fact that, as it had now become the rule of foreign orders 
for the shipment of steam coal in Liverpool to direct the supply of 
those coals only which were supplied to the navy, the Admiralty list 
had become a commercial test, operating very prejudicially against 
the raisers of steam coal in this district. A commvittee was ap- 
pointed, and the subject thoroughly investigated, and a minute on 
the subject drawn up and circulated. A good deal of intluence was 
brought to bear, and at length the Duke of Somerset consented to 
receive a deputation from the association on the subject, and on the 
3ist of May the deputation was introduced by Colonel Patten, M.P., 
and Mr. Laird, M.P., who explained the matter, when it was pro- 
mised that the attention of the Admiralty authorities should be 
directed to the subjcet. Owing to a sudden alteration of the day for 
this appointment, the deputatin was not so large as was intended, 
but promises of further support, if necessary, were received from 
many of our county and borough members, 

















association, experiencing some difficulty in making a selection of 
coals, applied to Mr. Dickinson and Mr. Higson, her Majesty's in- 
spectors of mines, to assist them in the matter. These geutlemen at 
once consented to give their services to the committee, and furnished 
valuable and elaborate reports upon the various steam coals of the 


district, from which the coals to be tried, and the places from whence | 


the samples are to be supplied, were determined upon, The com- 
mittee concluded that some scientific gentleman, in no way connected 
with the trade, should be retained to watch the Admiralty trials on 
behalf of the association, It appeared that Dr. Richardson, of Dur- 
ham, was retained in a similar capacity in the recent trials of the 
Northumberland steam coals, and his services, and those of Mr. 
L. E. Fietcher, of Manchester, as engineers, were fortunately secured. 
They have strongly advised that preliminary trials of coals should be 
made in the district in the tirst instance, and the committee are now 
considering the best mode of doing this. 

We have not much to report with regard to the north-eastern 
cistrict. With regard to the Cleveland iron trade, we note, however, 





The Admiralty atter- | 
wards consented to try these steam coals, and the committee of the | 





In order to facilitate the rapid despatch of 
messages from the branch offices at Ducie-buildings (Royal 
Exchange) aud No. 1, Mosley-street, it has been deemed advisable 
to connect these offices with the central station by means of the pneu- 
matic system, the same as is adopted by the company in London 
and Liverpool. Between the branch offices above-mentioned ar 

the central station, leaden pipes with an inside diameter of I}in. 
have been Inid down under the streets. The leaden pipes are made 
perfectly air-tight, and are enclosed in 2-in. iron pipes to protect 
them from being damaged. At the central station there is fixed in 
the basement a small high-pressure beam engine, 
nected with it a double action air pump, 17in. in diameter and 
loin. stroke. The pump is continually at work exhausting 
the air from a cylinder 8ft. long, and 4ft. in diameter, which 
is styled the vacuum cylinder. The pipes which pass under the 
streets from the branch offices are terminated in the instrument 
room on the top floor of the building, anc the pipes from the vacuum 
cylinder are also carried to the same place, and they can be put in 
connection by simply opening a valve. The carriers which travel 
through the pipes are made of gutta percha covered with felt. They 
are about din. long, and of a diameter nearly equal to that of the 
pipe. They are hollow inside for the purpose of containing the 
messages. Electric bells are employed to give the necessary signals 
for the working of the pipes. When the oflicials at the Ducie-build- 


ings office wish to send a “carrier,” they place one in the mouth of | 


the pipe, and signal the central station by ringing its bell. The 
clerk in attendance at the latter place, by moving a small lever, 
puts the pipe in communication with the vaccum cylinder. ‘The 
air in the pipe then rushes into the vacuum cylinder, and the “ car- 
rier,’ having the ordinary atmospheric pressure behind it, is propelled 
through it at a speed of trom thirty-five to forty miles an hour. On 
the arrival of the “ carrier” at the central station it strikes against a 


spring bufter, which, by a simple, self-acting contrivance, cuts off 


the communication between the pipe and the vacuum cylinder, and 
the “carrier” falls from the valve on to a counter prepared to 
receive it. To send a “carrier” from the Mosley-street office the 
ction is precisely the same. By using a second chamber, and com- 
pressing air into it, a force is obtained for blowing the “ carriers” 
from the central station to the branch offices, so that the pipes can 
be made available fer carrying in both directions, ‘The branch office 
in Mosley-street is about 820 yards from the central office, and the 
distance of the Ducie-buildings branch office is 510 yards. The 
time occupied by a “carrier” im traversing the shorter distance is 
twenty-two seconds, 

We turn to Scotland. We may put it on record as an interesting 
fact that a pit at the Dalquharran Colliery, near Daily, has been 
burning since 1849, the fire being still unextinguished. At the 
last monthly meeting of the Glasgow Association of Assistant- 
Engineers the seere:ary intimated the receipt from Professor Rankine 
of a second donation of his scientife works. The thanks of the 
Association were voted for the gift. Several new members were 
proposed, and others admitted. Mr. Copland then proceeded to 
explain the theory and working of the Montgolitier hydraulic ram. 
His remarks were illustrated witu a model of the machine. The 
discussion of Mr. Costa’s paper on the slide valve was afterwards 
resumed, when some of the members explained diagrams, showing 
a very simple and efiective means of obviating the friction of valves. 
The Osman Ghazy, 4,200 tons, lately built by Messrs. Napier and 





| Sons, Glasgow, for the Turkish Government, has been successfully 


towed down the Clyde, and berthed in Port Glasgow Harbour, where 


her fittings will be completed. The ram took the ground near 
Garmoyle Light, but was safely brought to Port Glasgow. The 
Osman Ghazy drew upwards of 21ft. of water, but the tides 
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tug steamers 


were then, very fortunately, unusually high. 
Friday the 


were engaged bringing her down the river. 


| screw steamer Liverpool, lately launched from the building yard of 


Messrs. A. and J. Inglis, was put on her trial, and attained a speed 
of about twelve knots, which was satisfactory to her owners, Messrs. 
Middleton and Pollexfen, who were on board. The vessel has been 
placed on her station between Liverpool and Sligo. Messrs. 4itken 
and Mansel, of Whiteinch, have launched a paddle steamer of 930 
tons burden. The Louisa Wallace, as she was named, is of the fol- 
lowing dimensions :— Length of keel and fore rake, 240ft.: breadth 
of beam, 28ft.; depthof hold, 11tt. 6.n.; and she will be fitted with 
oscillating engines of 250-horse power, by Messrs. James Aitken and 
Co., Crastonhill. The iron screw steamer Rhoda, of Glasgow, Walter 
Bruce Morrison, master, sailed from Liverpool for Barcelona on the 
15th October, and has not since been heard of. Her cargo, we under- 
stand, consisted of locomotive engines, tenders, &c. The Rhoda is a 


and con- 








that the Great Eastern steamship, in september, 1861, when two 
days out from Liverpool on her way to New York, met with a 
violent gale, in the midst of which her rudder post twisted off, 
leaving her at the mercy of the waves, and that after floundering in 
the trough of the sea for two days, a steering apparatus was devised 
by one of the passengers, Mr. Hamilton E. ‘Yowle, an American 
civil engineer, by which the great ship was rescue from her peril- 
ous situation. ‘The owners of the Great Eastern refusing to recognise 
Mr. Towle’s services, he commenced an action for salvage in the 
United States District Court, and attached the ship while she was 
in New York harbour. The case was decided on the 12th of 
November, in favour of Mr. Towle. The decision rendered by Judge 
Shipman was an elaborate discussion of the law of salvage, con- 
cluding as follows:—" The authorities cited show that officers and 
crew, pilots and passengers may all become salvors when they 
perform services to the sbip in distress, beyond the line of their duty. 
The duties of passengers are much more circumscribed than those 
of sailors or pilots ; and it would seem that all the law imposes upon 
them is to assist in the ordinary manual labour of working and 
umping the ship, under the direction of those in command of her. 
f they assume extraordinary responsibilities, and devise original 
and independent means by which the ship is saved, after the 
officers have proved themselves powerless, I see no reason, and 
know of no authority that can prohibit them from being con- 
sidered as salvors. I think it follows, from the prinegiples laid down 
by the authorities. 1. That a passenger on board ship can render 
salvage service to that ship when in distress at sea, 2. That in 
order to do this he need not be frst personally disconnected from the 
ship ; but, 3. That these services, in order to constitute him a salvor, 
must be of an extraordinary character aad beyond the line of his 
duty. and not mere ordinary services, such as pumping and aiding in 
working the ship by usual and well-known means. That the services 
of the libellant in the present case were of au unusual character cannot 
be denied. After the officers ot the ship had exhausted their means of 
getting control over the rudder, he devised, and with the aid of a 
large number of men, put under his directions by the captain, 
executed a plan which, in the judgment of this court, was the 
etficient means of rescuing this great vessel from peril. ‘The whole 
work of accomplishing this result was entrusted to him and to his 
directions. If it is said that he got his main idea of the plan he 
carried out from witnessing an experiment of the engineer, which 
doubt, still the effort of that officer had entirely failed and was an 
abandoned experiment. The merit of the libeliant in overcoming 
the obstacles which had proved insurmountable to the engineer, is, 
in my judgment, enhanced rather then diminished by the unsuc- 
cessful etlort of the latter. That the service rendered by the libellant 
was a very difficult ene, is proved by the fact that the able and 
experienced officers of this ship had failed to accomplish the result 


| which he finally secured. They had spent two days of fruitless 


effort, though stimulated by motives as powerful as can be addresset 
to the minds of men. It required no litle moral courage for this 
livellant to interpose to arrest the unscrewing of the nut on the 
rudder-shaft, and then assume the responsibility of a new and 
different experiment, which would consume precious time, and might 
thus produce appalling consequences. Had he failed, the conse- 
quences to him would have been injurious and humiliatin’. ‘1 he whole 
circumstances of the case are so extraordinary as to leave no doubt 
in my mind that the services which he performed were wholly 
beyond his duty as a passenger, and therefore entitle him to salvage 
compensation. In fixing the amount of compensation, it must be 
considered that, though the service was one of conspicuous merit, 
and the amount of property saved large, yet the personal danger 
encountered by the libellant was not very great ; and the only things 
contributed by him were personal skill «nd labour. He supplied no 
materials and risked no property, though bis labours were protracted 
and exhausting. On the other hand, he rescued the ship from 
great peril by his own ingenuity, courage, and skill. That the peril 
of the ship was great, and her position critical in the judgment ot 
her commander, is evident from the fact that he entrusted to this 
stranger a work upon the success of which her salvation depended, 
and which for nearly two days had utterly baffied him and his 
engineers. ‘[he case is so novel a one, in all its leading features, 
that little light can be derived from precedents to guide me in tixing 
the amount to be awarded; but I have concluded, on the whole, to 
allow 15,000 dols. Let a decree be entered for the libellant tor that 
amount with costs.” As the agents of the ship were obliged to give 
bonds before she was allowed to leave the harbour, Mr. Towle will 
probably have no difficulty in collecting his 15,000 dols. 
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ON THE PRODUCTION OF STEAM-TIGHT 
VALVES. 

Tuar the efficiency of a steam engine absolutely depends 
on the tightness of its valves, is a fact patent to every 
apprentice lad who has served three months in the office of 
a mechanical engineer. The function technically styled 
“tightness” admits of easy definition. It simply means 
that the valve in question, be it slide, rotative, or puppet, 
shall be so formed and finished that the passage of aeri- 
form fluids through its substance, or between its working 
face and the surface on which that face rests, shall be im- 
possible under the given conditions of motion and pressure. 
It is well understood that the means placed at our disposal 
for securing such a result are directly embodied, firstly, in 
the use of a material impermeable as regards the gas or 
other aeriform fluid employed to produce power; and 
secondly in the production, by suitable mechanical opera- 
tions, of surfaces both on the valve and valve seat, which 
shall be so truly fitted to each other that when the valve 
is placed in cn situ the intervening space shall be too small 
to permit the passage of the particles or ultimate atoms, 
so to speak, of the fluid whose flow the valve is intended 
to regulate or control. The definition, however, is not 
strictly accurate, inasmuch as in practice it has, up to the 
present moment, been found very difficult to bring 
surfaces to such absolute universal truth that the intrusion 
of aeriform fluids between them when placed in apposition 
is effectually precluded. In other words, all valves, no 
matter how made, or of what design, permit the intrusion, 
though not necessarily the passage of steam, air, &c., 
between their faces and those of the seats on which they 
rest. In order that this proposition may be perfectly com- 
prehended, it is necessary that we should consider one or 
two of the properties of matter. 

In nature no such thing as a perfectly homogeneous 
substance is to be found. ‘The fact applies universally; but 
it possesses more force in the case of metals, with which 
alone we have to deal in the mechanics of the steam engine, 
than in the case of any other material, perhaps, ordinarily 
used in the arts. It is perfectly true that, to the superficial 
observer at least, this want of homogeneity is more apparent 
in timber, brick, or stone, than it is in wrought or cast iron ; 
in steel, brass, or copper. It is not the less certain, how- 
ever, that, due regard being had at once for the uses to 
which each of these materials is put, and to the revelations 
of the microscope, we shall tind that the presence of 
“grain” in the metals exerts a far more important influ- 
ence on their adaptability to particular purposes than the 
presence of the same characteristic can exert in the case of 
timber, brick, or stone. These last are never employed 
under conditions which dictate an absolute maximum ap- 
proach to perfection of contact between surfaces. No one 
ever dreamed of making a slide valve of pine, or a steam 
piston of granite. The very want of homogeneity evinced 
by the peculiar absence of a smoothness which no skill can 
impart, renders such materials admirably suitable forcertain 
positions, and at the same time utterly unfits them for 
others. In any given surface, be it of metal, or be it 
of stone, we find that truth of face depends on the dimen- 
sions and arrangement of the particles of which the 
material consists. Absolute truth of surface can never 
extend beyond the area of one intersected particle, and there- 
fore it is found that the number and smallness of the particles 
which go to make up a given surface are the exact measure of 
the smoothness which can beimparted tothat surface. Beyond 
the limit thus laid down it is impossible to proceed. Once 
a certain pitch of perfection has been attained by the use of 
the scraper, &c., we find a bar placed to further progress, 
simply because distinct particles are removed, not from the 
face alone but from the substance of the metal, by the further 
operation of the cutting tool ; and at best two faces are only 
in contact at their projections or asperities, the pores between 
are cavities which no art of man’s device can effectually fill, 
and the passage of steam, &c., between two faces can only 
be prevented by the thick studding of the asperities in con- 
tact, which interrupt the flow of the gas as a thick wood 
of underbrush will prevent the charge of a regiment of foot 
soldiers in column. We may cite, for the sake of illustra- 
tion, one practical example of this fact, that a certain 
approach to the perfection of smoothness once reached, and 
determined in amount by the nature of the material dealt 
with, no further exertions can produce improvement, in 
the common mother-of-pearl] which lines an oyster shell. 
It is perfectly well known that the brilliant play of 
irridescent colours distinguishing the surface of mother-of- 


pearl and other nacreous shells, is due wholly to the | 


refraction of the rays of light from the sides of an infinite 
number of parallel grooves, of all but infinitesimal magni- 
tude, traversing the surfaee. It may not be equally well 
known that no amount of scraping with the finest tools can 
remove these grooves. It is true that the ridges between 
them are removed, but in the removal each ridge leaves in 
its place a groove. Itis possible that each ridge may be 
of just half the height of one of the particles—we will not 
say atoms—of which the shell is composed, and, therefore, 
that the scraping tool, far from severing it, removes or up- 
roots it bodily. Account for the fact as we may, it still 
remains a fact, that so long as a so-called smooth surface of 
mother-of-pearl is found, eo long will the irridescent grooves 
have existence, and it is more than doubtful if any tool 
has ever found the bottom of the miniature valleys yet. 
That this peculiar result is due wholly to the nature of the 
material, admits of easy proof. Fine Burgundy pitch cast 
on to a face of mcther-of-pearl and suffered to cool, will 
present, when removed, all that play of colours which 
existed on the matrix. The ridges and grooves on the 
pitch surface represent a perfect reversed copy of those on 
the mother-of-pearl. The moment the pitch is scraped 
the colours disappear, however, and a totally different surface 
's presented. A few years since, “Iris” ornaments were very 
much in fashion. These were produced by cutting from 250 
to 700 grooves to the inch, on fine polished steel plate, by the 
aid of diamond gravers, It needs but to scrape such a 
surface to dispel the play of colour, and no amount of 
seraping will restore it so long as the edge of the scraper 
is true, and non-serrated. Practically, then, each material 
has a surface proper to itself, and we find that the best 
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surfaces produced, mechanically speaking, are those which 
have the greatest number of points of contact; but the 
number of these parts of contact must always be finite so 
long as the areas presented to each other are finite ; and in 
the case of steam valves we find that the number of the 
parts in contact is the exact measure of their tightness. 
This number can never exceed that due to the composition 
of the material under treatment, and we may deduce as a 
corollary the facts, firstly, that the tightness of any two 
similar surfaces can never be in excess of the co-efficient of 
impermeability of the material; and secondly, that the 
nature of the materials in contact will exercise an im- 
portant influence on the impermeability of the spaces 
existing between the so-called rubbing surfaces. Unfor- 
tunately no experiments, deserving the name, have ever 
been made to determine the permeability of bodies. The 
only available information we possess on the subject is 
embodied in a few broad and well-known facts, the truth 
of which has been proved by practical experience. ‘Thus, 
it is well known that under a pressure of some four tons 
to the square inch, water will pass freely through six or 
eight inches of cast iron, forming the sides of the cylinder 
of an hydraulic press. In like manner air passes through 
wrought iron plates with such freedom that it is impossible 
to maintain pressures of any considerable amount for even 
a few hours within vessels of this material without con- 
stant pumping—one cause of the failure of such schemes 
as Parsey’s compressed air locomotive. The evil is felt 
seriously in practice. The waste through the sides 
of the reservoirs of blowing engines amounts to a con- 
siderable percentage of the whole quantity of air forced 
in by the machine, and it is frequently found ne- 
cessary to fit air pumps of considerable dimensions to 
pumping engines in order that a due supply of air may 
be maintained within the regulating vessels on the mains. 
It is true that the water passing through these vessels 
absorbs air; but it is not true that this power of absorption 
is nearly sufficient to account for the gross loss. Reasoning 
from these premises, it is easy to see that a slide valve of 
cast iron, working on a cast iron seat, cannot be absolutely 
tight under a water pressure of four tons to the inch. The 
fluid will find its way through the substance of the valve; 
and as no amount of scraping, or perfection of finish, can 
bring the particles composing the rubbing faces into as 
close proximity as the particles forming the body of the 
valve and the seat, it is certain that water will pass between 
the faces with even more freedom than it will traverse the 
solid metal. If we substitute air for water, the facts will 
be precisely the same. It is fortunate that, from some 
unassigned cause, steam appears to possess less power of 
permeation than almost any other fluid used in the 
arts under pressure. In point of fact, the highest de- 
gree of finish is not absolutely required to obtain tight 
faces—a fact which has exerted an important but under- 
estimated influence on the success of steam machinery. 
Du Tremblay’s ether engine, tried in the French navy some 
years ago, failed as much from the impossibility of pre- 
venting leakage as from any other cause. Joints absolutely 
steam tight suffered the ether vapour to pass with the ut- 
most freedom ; and as this vapour is highly inflammable, 
the engine rooms had to be shut off by close bulkheads 
from the stoke-hole, and the engineers were compelled, by a 
due regard for their own safety, to light the engine room 
with Davy lamps. The distance to be traversed by the 
permeating fluid appears to exert a — but unde- 
termined effect on the quantity passed in a given time. In 
other words, the ‘thicker the sides of an hydraulic press, 
the smaller will be the volume of water leaked through 
them. Nothing whatever is known of the exact ratio in 
which this power of resistance increases, however; and we 
find that not only has the co-efficient of permeability of 
solid bodies yet to be determined, but that of fluids and 
liquids as well. 

In one sense all the metals are impermeable to steam of 
no matter what pressure; but this appears to hold good, 
simply because the sides of the containing vessels must be 
of an appreciable thickness in order that they may possess 
sufficient strength to resist the bursting pressure. In one 
practical instance at ieast we are presented with fairly con- 
clusive evidence that steam will pass through small thick- 
nesses of cast iron. The ends of slide valves are uniformly 
cut off at right angles with the plane of the valve seat. 
After a few months’ wear the salient corner, or arras, is 
usually found to be wholly obliterated. The end of the 
valve is rounded off, and, to a certain depth in the imme- 
diate neighbourhood of this rounding, the metal is softened 
and disintegrated. ‘This result has been attributed to cer- 
tain occult chemical causes which no one appears to 
thoroughly comprehend. ‘To us the explanation is simply 
this: The valve face and the valve end form two sides of 
a square, and it is obvious that when the edge of the valve 
is situated, say, ;';th of an inch from the edge of the port, 
that one extremity of a line drawn at an angle of 45 deg. 
from a point situated on the end of the valve, and, say ;/;th 
of an inch above the seat, will pass within the edge of the 
port, and, as a consequence, provided the material of the 
valve is permeable, steam will pass along the diagonal, 
entering through the square end of the valve, and 
finding its way into the port. It will, of course, be 
understood that, with good workmanship, the length 
of this diagonal! will be very minute indeed at the 
instant when the port is on the point of opening or closing. 
And there is every reason to believe that steam actually 
does so pass in practice. This of a fluid under 
pressure between the particles of the iron or brass cannot 
fail to lead to its ultimate disintegration, and thereby to the 
destruction of all sharp corners about steam ports. 

We have stated that the tightness of a valve on its seat 
is directly measured ceteris paribus, by the number of the 
points in contact. And we have implied that this number 
must always depend, firstly, on the workmanship ; secondly, 
on the material worked. The entire object had in view in 
scraping is to increase, first, the magnitude of the circum- 
scribed spaces in contact ; secondly, to increase their 
number. It follows that in process of time the surfaces 
will become at once so extended in dimensions, and so 
multiplied, that they will encroach upon each other. From 





this point the number will continue to diminish, and the 
areas of contact to increase, until, if perfection could be 
reached, the valve and its seat would represent planes, 
each having but one point of contact, equivalent in amount 
to the maximum area of the valve. It is to be understood 
that the points of contact of which we now speak are those 
rendered manifest by the play of light and shade on the 
metal, and perfectly familiar to everyone who has handled 
the scraping tool. A perfect surface would present no such 
play of light, as it would be absolutely true. Such perfec- 
tion is unattainable ; and in practice the object had in view 
is to distribute the eminences as equally as possible over 
the face, and to reduce the area of the hollows to the 
lowest limit. In this way the points of atomical contact, 
if we may use the word, are increased in number; 
and with each increase we make one step toward securing 
the tightness of the valve. It is worth considering, how- 
ever, whether absolute truth of surface is a desirable 
quality, and whether scraping is the best system of facing 
up valves. 

If it were possible to render two surfaces so true that a 
sufficient number of particles could be brought into close 
approximation, the attraction of cohesion would at once 
operate, and the two surfaces would become one. Among 
the agents which may be employed to bring about this 
result, pressure is one of the most powerful. When a thin 
silver plate is placed on a clean surface of copper, and the 
whole passed between the rolls of a flatting mill, cohesion 
is commonly set up, the silver adhering permanently to the 
bar. The system was ordinarily employed by the manu- 
facturers of plated goods before the days of electrotyping. 
The cleanly cut halves of a leaden bullet may be made to 
adhere by pressure, from a precisely similar cause. It is, 
therefore, quite possible that such a perfection of surface 
might be reached, that the slides of a steam engine would 
adhere under pressure and become immovable. In practice, 
such results seldom or never take place; but, it is not so 
certain that we do not increase the friction of sliding 
valves by over refinement in scraping. Experiments have 
gone toshow that the power required tomove the largeslide of 
a powerful horizontal marine engine, fresh from the plane, 
was exactly one-sixth of that required to put it in motion, 
when scraped up to the highest pitch of perfection to which 
first-class workmen could attain; nor is this an isolated 
example. We have stated that rarely, if ever, is such truth 
of surface attained that steam cannot insinuate itself be- 
tween the valve and its seat. It does not follow that the 
valve must necessarily leak as a consequence ; on the con- 
trary, it is probable, if not certain, that the steam, in en- 
deavouring to force its way through an exceedingly narrow 
interstice, does so much work that it is condensed, and the 
water resulting takes the place of the steam, and being re- 
tained by capillary attraction and the difficulties attending 
on every attempt at motion in its particles, remains to act 
ut ence the part of a lubricant and a liquid packing. Under 
such conditions the valve floats, as it were, at an almost in- 
finitely small distance above its seat; and friction will be 
reduced to a minimum, at once by the presence of the lubri- 
cant, and by the fact that the pressure on the back of the 
valve is only that due to the area of the pcrts, and not 
that due to the whole areaof the upper surface of the 
valve. In other words, as far as the rubbing surfaces are 
concerned, the valve is in equilibrio, the pressure on the 
upper face being neutralised by the pressure of the steam, 
which intrudes itself between the valve and the seat. If, 
however, the valve is made to fit too well—and it is 
practicable to do this—the steam is, to a certain extent, 
excluded, and consequently the pressure may possibly be 
greater than that due to the area of the ports. 

Our knowledge of the phenomena of friction is still ex- 
tremely unsatisfactory, and many of the most able members 
of our profession are disposed to consider that the whole 
subject requires reinvestigation, ‘The experiments of 
Coloumb all go to prove that friction is merely a function of 
pressure, and that its amount is constant with all areas of 
rubbing surface—in other words that, so long as the pres- 
sure is less than that under which cutting takes place, an 
increase of surface will not increase the resistance to 
motion. It is more than doubtful if the truth of 
these conclusions is fully borne out in practice. Many 
familiar instances may be cited, going to prove that the 
resistance to motion—the co-efficient of friction in fact— 
bears some undeterminate relation to the area of the 
surfaces in contact. Thus, skaters know perfectly well 
that so long as their skates do not sink into and furrow 
the supporting ice, their progress is facilitated by every 
reduction in the breadth of the iron; there is a certain 
length of bearing, possessing which, journals will run 
cooler and with Jess loss of power than with any other 
length greater or smaller; very deep pistons require more 
force te put them in motion than those which are shallower ; 
and, therefore, it is possible that there is some truth in 
arguments intended to prove the advisability of reducing 
the surfaces of slide valves to the lowest limit consistent 
with the retention of their steam-tight qualities. The sole 
advantage to be gained, however, can only be that due to 
a trifling reduction in the power required to put the valve in 
motion, and we fancy that this must be dearly purchased at 
the expense of permanence and freedom from rapid wear. As 
a rule, almost invariable in its fitness of application, the rub- 
bing surfaces of a valve should be as extensive as the condi- 
tions will permit. The tightness of the valve is promoted, the 
pressure on a given area reduced, and rapid wear effectually 
prevented. ‘The influence exerted by pressure on the 
tightness of the valve is apparently extremely trifling. If 
steam finds its way between two surfaces pressed into 
eontact with a force of but 101b. or 12 1b. to the square inch 
of contact area, it will also force its way even though the 
surfaces are held together by a force of twenty times the 
amount. In other words, leaking valves cannot be made 
tight by forcing them down on their seats. Nor can tight 
valves be caused to leak by the use of expedients intended 
to neutralise a portion of the pressure on their backs. A 
carefully ground safety valve will not permit leakage up 
to the moment it is lifted from its seat, although the 
force holding it down must be reduced to a very small frac- 
tion of a pound just previously, the pressure on its lower 
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surface all but neutralising that exerted by the weighted 
lever. 

Two methods of facing up valves are habitually em- 
ployed by mechanical engineers—scraping and grinding. 
Neither of these gives perfectly satisfactory results, and 
perhaps as a consequence, the relative merits of ground 
and scraped faces have been made the subject of warm 
discussion. For scraped faces we are, probably, indebted to 
Mr. Whitworth ; and it is certain that if nothing more were 
required in a valve face than a surface closely approximating 
to a true plane, then would the system introduced by him 
answer every purpose. It must be remembered, however, 
that a very trifling force is sufficient to distort truly scraped 
surfaces ; that the conditions under which a valve is faced 
ap, are never those under which it is worked, and that 
the true face possesses no appreciable depth. We find, 
therefore, that the labour of a month expended in 
scraping up a valve and its seat, may be utterly 
thrown away by the distortion caused at once by 
the pressure, and the change of temperature to which 
the metal is exposed. Reasoning by analogy, it may be 
presumed that no scraped valve fits its seat when hot and 
ander pressure as perfectly as it has done when cold and 
exempt from strain. We have said that a scraped face pos- 
sesses no depth ; therefore it does not stand wear. The ave- 
rage duration of the surface produced by the scraping tool 
may be taken at forty-eight hours. If the water is bad and 
priming takes place, at as many minutes. In point of fact 
the contact surfaces of every valve and valve seat, vary from 
day to day and from hour to hour. The scraping performed 
now, cannot effect the tightness of a valve in a month or 
year hence, because not the mere scraped face alone but 
a considerable thickness of metal is certain to be removed 
by wear. It is true that scraped valves are, as a rule, tight 
in the first instance; but there is nothing whatever about 
the system which can in any way promote the retention 
of this function. Grinding is not better than scraping ; 
the face produced seldom approximates verv closely to a 
true plane; and particles of the emery, or other abrading 
material, are apt to become fixed in the metal, subsequently 
scratching the surfaces. It may be asked, then, under 
what system can valves best be faced up? We are dis- 
posed to the belief that the face imparted by a spring 
planing tool, properly ground, is as good as any other 
for rubbing surfaces meant to be steam tight. We have 
seen that both valve and seat are continually changing 
their faces by wear. A mutual grinding is continually 
in progress; and as this grinding takes place under the 
working conditions of heat and pressure, it is certain that 
one element of accuracy must be present. The magnifying 
glass shows that well planed faces of metal really consist of 
an infinite number of ridges and hollows, running parallel 
to the length of the plane table. By planing the valve 
across its face, and at right angles to the course of the tool 
on the seat, it will be found that, when the two surfaces 
are placed together, the ridges touch each other at their 
mutual intersections only ; and we have thus, at the outset, 
an immense number of points of contact. As these become 
worn down the metals come to a face, and it is doubtful if 
the best seraped surface ever produced can excel those 
simply planed, after they have been at work a few weeks ; 
while the expense of valves made under the former is per- 
haps one hundred times greater than that of valves made 
under the latter system. 
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T ne paper read was “ Description of the Great Grimsby (Roya!) 
Docks ; with a detailed account of the enclosed land, entrance locks, 
dock walls, &c.,” by Mr. E. H. Clark. 

The author stated that the old dock, formed from a natural creek, 
measuring in extent about nineteen acres, was comparatively useless, 
by its shallowness, and by the narrowness of the entrance channel, 
When the means of carrying out an extensive water commerce at 
the port of Grimsby were contemplated, the Manchester, Sheffield, 
and Lincolushire Railway Company, who had become the pro- 
prictors of the old haven and dock, presented an extensive project 
to Parliament, designed by the late Mr. John Rendel (past president 
Inst. C.E.,) which was sanctioned in the year 1845, and had since been 
completed, It comprised the formation of an entirely new dock, the 
entrances of which lay beyond the limits of low water, the new 
worke being advanced into the river Humber for a distance of 
three-quarters of a mile, and embracing an enclosure of 138 acres of 
land reclaimed from the river. The works of this enclosure were 
commenced in the spring of 1846. They comprehended the con- 
struction of wharver, emba: kments, and a cofferdam, together nearly 
one mile and a half in length, The cofferdam was remarkable for 
its magnitude, exposed position, and independent stability. Con- 
siderable difficulties were encountered in several places in obtaining 
a firm foundation for the wharves and embankments; but these 
were successlully overcome, throuzh the exertions of the late Mr. 
Adam Smith (M. Inst. C.E.,) the resident engineer, principally by 
oading the soft ground with chalk stone. The enclosure was com- 
pleted by the end of the year 1848, when the interior works were 
commenced. These comprised the construction of a dock >f twenty- 
five acres, with a depth of 6ft, at low water, and of 25it. 6in. at bigh 
water, ordinary spring tides; of two entrance locks to ‘he dock, 
the larger one being 300ft. in length between the pen gates, and 70ft. 
in width, and the smaller one 200{t. in length by 45ft. in width; 
and ofa tidal basin of thirteen acres, enclosed by timber piers, with an 
entrance 260ft. in width, ‘There were also extensive timber ponds, 
a raving dock with a width of entrance of 70ft., and on the quays, 
which were 3,600ft, in length, transit sheds and bonding warehouses, 
granaries and cotton shed, cattle pens and coal spouts, with a railway 
passenger station, and branch railways through the warehouses, 
besides a sinall dock for fishing craft, six acres in extent, and having 
an entrance 20ft. in width, with the usual appurtenances connected 
with that trade. 


‘The contractors for the cofferdam were Messrs. Linn, of Liverpool, | 


and for the dock works Messrs. Hutchings, Brown, and Wright. 
Lhe cofferdam* was 1,500ft. in length, and consisted of two cir- 
cular ares, with a straight return on the west side, the versed sine of 
ihe curved portion being one-fifth of the span. It was situated 
Where the aversge velocity of the tide in the river Humber was five 
miles per hour, and the rise of the tide was 25{t. 
parallel rows of whole timber sheet piles, of Memel fir, averaging 
60lt, 47ft., and 37ft. in length respectively. The piles were 
driven in bays of 10ft, and there was a space of it. 
between the outer and the middle rows, and of 6ft. between the 
middle and the inner rows. Clay puddle was filled in between the 





* A “Description of the Cofferdam at Great Grimsby,” by C. Neate, M. 


Inst. C. E . is given in the Minutes of Proceedings, Ir 3.» Vol. i 
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rows. The tie bolts connecting the rows of piles were arranged so 
as to break joint, to prevent a run of water directly through the 
dam. The chief novelty was, however, in the counterforts, or sup- 
ports, placed at intervals of 25ft. along the whole length of the dam, 
and extending for 18ft. in depth, so as virtually to give the coffer- 
dam a base of 32ft. in width. The counterforts were composed of 
whole timber sheet piles, and were firmly attached to the dam by 
wales and struts. The total quantity of timber used in the dam 
amounted to 709,000 cubic feet, and its construction occupied two 
years and a-half. 

The wharf extended from the old dock entrance te the west end 
of the cofferdam, a length of 2,431ft., and from the east end of the 
cofferdam eastward for a length of 1,208ft., where it was joined by 
an embankment 1,800ft. in length. The wharf was constructed of 
a single row of whole timber sheet piles, with a dry rubble wall of 
chalk stone at the back, in the centre of which there was a puddle 
wall. 

The embankment was composed of the stiff clay thrown up from 
the foreshore, and was faced with chalk stene on the seaward side, 
which had a slope of 5 to 1, while on the inland side the slope was 
2 tol. 

The two entrance locks were separated by a pier of masonry 7O0ft. 
in width. Each lock was provided with two pairs of pen gates and 
one pair of flood gates. The ground over the whole area of the 
locks, centre pier, and wing walls, was excavated to a depth of 8ft, 
below the cill of the larger lock, and bearing piles were driven in 
rows, 5ft. apart from centre to centre, and in some places 4ft. apart 
from centre to centre, over this area. A pile was consiiered to be 
sufficiently driven when it did not move more than one-quarter of 
an inch with a blow of a ram weighing one ton, ard falling through 
12ft. The heads of the piles were then cut to a uniform level, the 
ground was removed to a depth of 2ft. below this level, and this 
space was filled up with concrete. Whole timbers, so connected as 
to form continuous ties across the locks and centre pier, were then 
Jaid transversely, in parallel rows, on the bearing piles. Other 
similar timbers were laid at right angles to the transverse bearers, 
concrete being filled into the upper surface of these longitudinal 
bearers, which were then covered with planking, to serve as a bed 
for the masonry. Upwards of 254,000 cubic feet of timber, in addi- 
tion to the sheet piles, were thus employed. 

The masonry of the pointing cells, gate tables, inverts, aprons, 
platforms, square quoins and culverts, was of Bramley Fall stone; 
the hollow quoins were of stone from the Calverly Wood quarries , 
while the backing to the walls was of chalk stone, hammer dressed, 
laid in regular courses and well bonded with the ashlar. The 
inverts and platforms for the gates were wholly of stone ; the cills 
were straight, and the joints of the masonry radiated horizontally 
and vertically, corresponding to the radius of the inverts. There 
were three main culverts, one in the centre pier and one in each 
wall of the larger and smaller locks, communicating with the dock, 
with branches and outlets to these culverts, for filling and emptying 
the locks, for scouring the entrance channel, and for clearing the 
gate tables. 

From the treacherous nature of the ground on the site of the 

roposed dock walls, and from the necessity of obtaining good 
Dacéetlons for the granaries and transit sheds, Mr. Rendel decided 
to form the walls of piers, varying from 40ft. to 80ft. in length, 
and generally about 6ft. thick, built of chalk rubble masonry, faced 
with ashlar, the space between the piers being arched over with 
brickwork. The backing of the walls consisted of a slope from the 
back part of the arch to the doek bottom, with a batter of 2} to 1, 
composed of puddled clay, faced with rough chalk stone. 

Blue lias lime, from Lyme Regis, was used in the preparation of 
the mortar. It cost, delivered at Grimsby, 10s, 6d. per ton. The 
mortar was of two kinds; the proportions of that employed for 
pointing and facework were, ten parts of slacked lime, eight parts of 
screened sand, one part of forge ashes, and one part of pozzuolana, 
The other, used chiefly for the backing of walls and buildings, was 
pone gi of sixteen parts of slacked lime, twenty parts of screened 
sand, three parts of forge ashes, and one part of pozzuolana. The 
cost of the former was about 16s., and that of the latter about 12s. 
per cubic yard. 

The gates were of timber, chiefly of oak from the Black Forest, 
but teak and mahogany had keen used. They were angular trussed 
girders, each pair of bars being trussed by wrought iron straining 
rods. Each leaf of the gates for the 7Uit. locks weighed about 
75 tons, and when completed, in 1850, they were considered to be 
the largest timber lock gates ever made. It havirg been found on 
trial oy the large gates were being erected, that the ordinary 
roller fixed on the outside was out of the vertical plane passing 
through the centre of gravity of the gate, causing the gate when 
moved to twist considerably, it was determined to have two rollers, 
one on each side of the gate, but both to travel on the same path. 
The inner one was necessarily of smaller diameter than the outside 
one, and a cast iron box was provided for the inside roller to fall 
into, when the gates were closed. There was a false door at the back 
of this box, and when any hard substance was forced against this 
door a bar at the back was broken. During the twelve years these 
rollers had been in use these bars had only requ'red to be replaced 
about twelve times in the three pairs of gates. The gudgeon, on 
which the heel posts of the gates revolved, was of solid cast iron, 
and the cup which fitted into the horn of the heel post was of the 
same material, but in the top of the cup there was a piece of brass 
of aconverse shape. The pointing cills of the gates were straight, 
and corresponded with the bottom bars of the gates. They were 
protected by cast iron face plates, jointed and planed so as to form a 

erfectly water-tight joint. The cost of a pair of gates for the larger 
ock, 70K. wide, was £2,300, exclusive of the machivery for working 
them. This was the first instance of the application of Sir W. G. 
Armstrong’s hydraulic machinery for opening and closing lock gates, 
and its cost for the six pairs of gates in both locks was about £4,000, 
including foundations and cast iron pits for the chains to work in. 
Two men only were required to work the gates of both locks, which 
could be opened in two minutes and a half, and the machinery, which 
had now been in use for ten years, had required very few repairs, 
and had answered admirably. 

The piers forming the boundaries of the tidal basin were of open 
timber work, constructed in bays of piles in clusters, each bay being 
25ft. apart. ‘The whole of the timber had been thoroughly creosoted, 
at the rate of forty-five gallons of oil per Joad of timber. The 
channel from the mouth of the basin to the entrance locks averaged 
260ft. in width, and was kept to the level of the lock cills by frequent 
scouring, and by occasional dredging. Immediately outside the 
tidal piers the channel was 3ft. below the level of the larger lock 
cills, and the scour of the tides past the pier heads had gradually 
deepened the channel, since the construction of the dock works, 
from 3ft. to 4ft. In addition to the means provided for sluicing the 
silty deposit from the channel of the tidal basin, the back water 
from the country, which originally flowed into the old dock channel, 
was now diverted into the tidal Lasin. 

A graving dock had been constructed since tho opening of the 
new docks, with a width of entrance of 7(ft., the cill being laid at 
the level of 6ft. above the cill of the larger lock, giving ap average 
depth of water of 19ft. Gin. The length of the dock for keel was 
350ft., the width of the floor was 52ft., and at the level of the coping 
96ft. tapering to 84ft. at the ends. The area of the dock was sur- 
rounded ty a row of Memel fir sheet piles; and rows of piles were 
driven in the centre line of the dock, to support the weight of the 
ship when blocked. The ground within this area was re- 
moved to a depth of 6ft., and was replaced by concrete. The 


These were three | eee and gate tables were of Bramley Fall stone, and the 


joints were radiated both vertically and horizontally. The floor 
was curved, instead of concave or flat, as was the usual plan; thus 
giving greater space for the workmen, and allowing of betier venti- 
lation round the sides of the vessel. The sides of the dock were in 


nine steps, each step being 3ft. in height, with a width of tread of 3ft. 
The graving dock was supplied with water direct from the Royal 
dock, and was drained to the level of low water into the tideway ; 
but as the floor of the dock was 3ft. below the level of low water of 
ordinary spring tides, a depth of water of from 3ft. to 4ft. had to be 





removed by pumping. This was effected by a centrifugal pump, 
supplied by P man Simpson, fixed in a well adjoining the dock, 
and its cost complete, including pipes and erection, was £413, 
These pumps were deemed to be very suitable for the drainage of 
graving docks, as they were not liable to become choked, like valvo 
pumps, from the chips and rubbish which found their way into the 
well. The cates were of oak timber, and were similar to those of 
the locks, 70!t. wide. They were, however, worked by powerful 
double-purchase crabs, instead of by hydrautic machinery, as being 
so seldom used in compariscn with lock gates, it was considered that 
this plan would be less expensive. The total cost of the graving 
dock, including the engine house and well, but not the engine and 
pumps, was £32,000. It was designed by Mr. Adam Smith, and was 
constructed, under the superintendence of the author, by Mr. J, 
Taylor. 

T'wo lines of railway, laid on a timber staging, ran into the 
dock, having coal spouts at their extremities. These spouts, or 
wrought iron shoots, were fitted with hinged joints, and were 
capable of being raised or lowered, by winches, to the height of 
the deck of the vessel. There were doors in the bottoms of the 
coal wagons, and breakage of the coal was, in a great measure, 
prevented by a door being fixed inside the spouts, hinged to one of 
its sides, and connected by a chain with 2 winch above, by which 
the rate of the coals entering the vessel was entirely under control, 
The wagons, when emptied, descended by their own gravity down 
the return line. About 400 tons of coal per day could be loaded at 
each spout. 

A tower, having a total height of 300ft., was erected, and in this, 
at a height of 200ft., a wrought iron tank was fixed, capable of hold- 
ing 33,000 gallons, for the purpose of serving as an accumulator 
of water pressure, for working the machinery of the lock gates 
and cranes, and of supplying fresh water to the shipping. Tho 
water was forced into the tank by two pumps, cach lin. in 
diameter, worked by a duplicate horizontal! engine, of 25 horse power, 
The engines, pumps, pipes, and machinery were supplied by Sir W. 
G. Armstrong. 

In concluding tho paper the author remarked that he had 
observed, for several years past, that there was a gradual wasting 
away of the promontory on the Yorkshire coast, opposite to 
Grimsby, known as the Spurn Point. On the maintenance of this 
Point depended, he believed, the existence of Grimsby as a port. 
About eight or nine years back, when the sea threatened to make 
a breach between the Spurn Foint and the mainland, Mr. Rendel 
directed the attention of the Government to the matter, and the 
foreshore of this neck of land was then protected by depositing on 
it large quantities of chalk stone. Since then nothing had been 
done, and it was now to be feared, unless immediate steps wero 
taken, that a permanent breach might be made, and the channel of 
the river Humber be diverted from the Lincolushire coast, and form 
for itself a new outlet into the North Sea, when the channel opposite 
the Grimsby docks would probably be silted up. 





December 6th, 1864. 

The paper read was “ Description ef tho River Tees, and of the 
works upon it connected with the navigation,” by Mr. Joseph 
Taylor, Assoc. Inst. C.E. 

After describing the course of the river, from its rise in the south- 
eastern flank of Cross Fell, in the Goredale series of carboniferous 
limestones, and the geological features of the country through 
which it passed, the author alluded to the works above Darlington 
for supplying that town, as well as Stockton-on-Tees and Mid- 
dlesbro’, with water. But neither at these works, nor elsewhere, 
so far as the author was aware, had any gaugings been taken with 
sufficient accuracy to be of value. The tide flowed as far as Yarm, 
and the river was navigable to that town for small vessels. 
At Stockton-on-Tees, seven miles further, the river assumed con- 
siderable dimensions, and vessels of from 200 to 300 tons burthen 
came up to its quays. Thence to Middlesbro’, five miles, its course 
was very tortuous, and immediately below, after making a sudden 
bend to the north-east, it opened into a wide estuary, upwards of 
three miles in width from shore to shore; but of this-a large area 
was only covered to the depth of a few inches at high water. The 
bar buoy was about eight miles below Middlesbro’. The total 
length of the course of the Tees was between seventy and eighty 
miles, and its basin contained an area of about 750 square miles. 

Under an Act obtained in the year 1808, a cut was made from the 
east side of the river near Stockton, through a neck of land, to Port- 
rack. This channel was 220 yards in length, and it shortened the 
course of the river about two and a-balf miles, producing a scour 
by which the depth of water at Stockton Quay was increased from 
9ft. to 11ft. The cost of this work was upwards of £12,000. A 
second cut was completed in 1830, from Blue House Point to near 
Newport. This was 1,100 yards in length, and cost about £26,000. 
About the same time the construction of timber jetties, or groynes, 
at right angles to the stream was commenced. ‘Lheir total number 
at present was forty-three, and they varied in length from 40ft. to 
upwards of 2,000ft. 

Allusion was then made to the staithes for shipping coal, erected 
on the bank of the river at Middlesbro’; and it was stated that, 
owing to the shipping berths at ihe staithes having become filled 
up, a ship of the usual draught of water could with difficulty be 
unloaded. In 1842, therefore, a dock was constructed, and the 
staithes were abandoned. ; . 

Having noticed the principal works connected with the naviga- 
tion, the author next referred to their effect on the channel of the 
river. The first cut of 1808 appeared to have been well devised, 
for it contributed to the removal of a shoal lying a little higher up 
the river, and produced an increased depth of water of two feet at 
Stockton Quay. ‘The expediency of the second cut was more 
doubtful, as it destroyed a broad reach of the river, thus depriving 
the channel below of an important reservoir of tidal water. The 
combined effect of the timber groynes and of the two artificial chan- 
nels had been to reduce the river between Stockton and Newport to 
a nearly uniform widtb, straight and narrow, through which the 
ebb tide flowed with considerable velocity. As the tide was sud - 
denly checked at the eastern extremity of the second cut by the 
greater width of the channel, the tendency was for all matters held 
in suspension to be deposited, thus forming shoals, and filling up the 
bed of the river. As this was constantly recurring, the system of 
groynes had been continued lower down, with a view to secure 
deep water, and when the wider channel was reached, it became 
more difficult to deal with it. 

The works had caused the silting up of the north shore of 
Bamblet’s Bight, which must have been contemplated ; but they 
also led to the filling up of the shipping berths at Middlesbro’, which 
could not have been intended. In 1852, the control of the river 
was assumed by the present Thames Conservancy Commission. For 
some years previous the river below Middlesbio’ had been ina very 
bad state, and was continually getting worse. It was evident, by 
letters from shipowners, as given in Mr. Bald’s report to the 
Admiralty in 1851, and corroborated by the personal experience 
of the author, that the channel changed very much every spring 
tide by the operation of the jetties below Cargo Fleet, and that it ran 
almost dry at low water near the ninth buoy. In fact, the effect of 
the groynes had been to advance the foreshore to their extremities; 
and in many cases the width of the original channel in the Tees had 
been reduced one-half, by which a large body of tidal water had 
been excluded, reducing the velocity of the ebb tides, and diminish- 
ing the scouring force, with a corresponding result in the lower 
reaches of the river. In 1821, previous to the construction of any 
of these works, the least depth of waier between Cargo Fleet aud 
the ninth buoy anchorage was 6ft., excepting upon the Mussel scarf 
shoal, since removed by dredging; and which it was estimated by 
Mr. Bald, in his report to the Admiralty, might have been then 
effected for £350, while the cost of the jetties, which did not remove 
it, must have been considerably greater. ‘The works in the a ar} 
part of the river had therefore reduced the depth in the channe 
below Middlesbro’ 4ft., and the deep water anchorage berths had also 
been considerably diminished. It was not doubted that the channel of 
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theriver between Stockton and Middlesbro’ had been made more directs 
and the depth more uniform, by the construction of the various works; 
but the author was of opinion that better results would have been 
obtained by a judicious system of dredging, and that the disastrous 
effects upon the lower reaches of the river might have been avoided. 
The author believed, as a general principle, that the operation of 
dredging, by lowering the bed of a river, and thus increasing the 
tidal flow, was acting in unison with the natural scouring forces ; 
while contracting the channel, by jetties or groynes, shut out a 
corresponding amouut of tidal water, and weakened the scouring 
force of the ebb tide. 

In conclusion it was stated that the new commissioners had 
principally directed their attention to dredging the channel and to 
forming groynes or training walls of refuse slag from the ironworks, 
either at half-tide level or at low water mark, in place of the old 
timber jetties, by which the depth of the channel had been increased 
to upwards of 4{t. at low water. A breakwater, also of iron slag, 
was now in process of construction near the mouth of the Tees, on 
the southern shore, extending for a distance of about 4,300 yards; 
and it was intended to form another pier from the north shore for a 
length of about 2,000 yards. The ends of these two piers would 
curve seawards, leaving an entrance channel 600 yards in width. 
It was hoped that by the construction of these piers, a safe and 
sheltered harbour of refuge would be created at the mouth of the 
Tees. The depth on the bar at low water spring tides was about 
11ft., and at high water 27ft., being a greater depth than existed on 
the bars of the Tyne, the Wear, or the Clyde. 


SOCIETY OF ENGINEERS. 
November 21st, 1864, 
IL. P. Sreruenson, Esq., in the Chair. 
UPON THE SUPPLY OF WATER TO TOWNS, 
By Ba.pwin Laruan, C.E., Croydon. 
(Continued from page 359.) 
Water Surpiies TAKEN FROM COLLECTING AREAS. 

The rain falling upon the surface of land, besides being partly 
evaporated and partly absorbed, has further a natural tendency to 
gravitate in the direction of the rivers and streams, which form the 
natural ducts or channels for carrying the rainfall back to the ocean, 
its original source. It is this portion, when on its way to the 
natural streams and water courses, that is made use of in works 
of this character, and which are so constructed as to inter- 


cept the rainfall, either before it reaches its natural course, or, in | 


some cases, after it has arrived in its natural channels, and to convey 
it to large impounding reservoirs, Where it is stored in sufficient 
quantities for use as required. 

Supplies take:: from drainage, or collecting areas, or gathering 
grounds (as they are sometimes called), are by no means uncommon 
in this country, in conjunction with works for the supply of water 
to towns, and also for utilising the rainfall for mechanical purposes. 
Works of this description are not of modern origin, but have been in 
use in past ages in many countries. A portion of the water supply 
of ancient Jerusalem, as mentioned by Dr. Whitty and others, was 
furnished in this manner, as a large drainage area contributed to 
supply the Pools of Solomon with water—in fact these pools are 
reservoirs formed like those of many modern works, partly by 
throwing an embankment across a valley, and partly by excavation. 
The contents of the three pools as given by Dr. Robinson's 
measurement, are as follows :—First pool has a capacity of 1,634,475 
cubic feet ; second, 2,536,414 cubic feet ; third, 3,873,937 cubic feet; 
making a total capacity of upwards of 50 millions of gallons. 
These pools are arranged in the incline of a valley, the smallest 
being the highest, and the largest the lowest pool. As the second 
pool is only 160ft. from the first, and the lowest but 248ft. from the 
second, it is quite clear that a much larger reservoir might have 
been made by carrying up the embankment of the lowest reservoir 
to a greater height; but the probability is it was not done as a 
measure of safcty, for the additional depth of water would have 
added immensely to the risk of damage; and, indeed, the extreme 
care and caution which seems to have marked all the early hydraulic 
works is by no means a bad example to follow. .The gigantic 
reservoirs of Egypt, for storing the waters of the Nile for utilisa- 
tion, are ancient examples of works of this nature, and are of so 
stupendous a character, and of so remote a date, as to perplex and 
confound historians, many of whom have classed them with natural 
formation. But, as Ewbank observes, all ancient writers unite in 
asserting that Lakes Nigris and Mareotis are the work of men’s 
hands. China also contains many traces of the early development 
and high state of mechanical and hydraulic science, and vast reser- 
voirs, for containing water for the supply of canals, for agricultural 
and commercial purposes, are not at all uncommon there. 

The care and skill of the Romans is shown, amongst other works, 
in those of this character, for the supply of water to the cities and 
towns under their dominion ; indeed, it is a remarkable fact that, 
in nearly every country and land subjugated by their arms, the 
remnants of their handiwork and skill are still to be seen. In many 
instances the benetits they conferred upon the past generations are 
still felt by the present generations occupying those countries. 
Works executed by them of the nature of collecting supplies from 
drainage areas are to be found in Spain, Egypt, and other places. 

Like every other source of supply there are many circumstances 
to be considered in constructing works for procuring water from 
drainage areas, the principal of which are—the rainfall, character 
cf the soil, natural configuration of the district, and the state of its 
cultivation. Having determined upon the amount of rainfall, 
which in all calculations for new work should be the minimum, 
we must next consider the various circumstances that tend to dimi- 
nish it. We have already treated of these under the head of 
evaporation and absorption; but as each of these is more or less 
affected by the physical peculiarities of the district, we must care- 
fully consider them. In every case where the surface soil is porous, 
a great portion of the rainfall will be absorbed; and in constructing 
works for collecting water from areas of this nature, it will be well 
to consider if, by suitable under drainage, a larger portion of the 
rainfall cannot be collected, which, under other circumstances, would 
sink deep into the ground, beyond the reach of works of this cha- 
racter. Again, it may sometimes happen that a porous soil overlies 
an impervious bed, when a large portion of the rainfall could be 
secured by under-drainage, or the formation of deep intercepting 
drains. Again, in places where the surface is quite or nearly 
impermeable, the formation of under drains will not add much to 
the quantity of water collected. It may then be taken by open 
chaunels, and the natural ones of the district will often suffice. 
Open channels are, however, objectionable, Lecause, in most soils, 
the channel must be of such size as to limit the velocity of the cur- 
rent to a speed not exceeding half a mile per hour; otherwise, the 
bed will be worn and the water will be made turbid. This neces- 
sarily slow motion is attended by its evils, as it favours the 
deposition of silt washed from the surface of the drainage area, and 
is also favourable to the development of vegetable and animal life, 
and loss by evaporation. Open channels also form receptacles for 
vegetable matter which the wind may carry in. 

In considering the physical peculiarities of the district it must be 
borne in mind that, if the district is level and not intercepted 
with valleys, the expense of making impounding reservoirs, which, 
in all works of this character, are absolute requirements, will add 
immensely to the cost of such work ; whereas, in districts traversed 
by valleys—often containing natural streams—impounding reser- 
voirs can be more cheaply constructed by throwing an embankment 
across the ravine, and at once forming a natural reservoir. In 
computing the quantity of the supply likely to be furnished by 
dra'nage areas it is well not only to consider what may appear the 
natural areas or slopes receiving the rainfall, but also the geological 
areas, in considering which the engineer must pay particular 
attention to the dip and direction of the stroke of the strata, as it 
materially influences the flow of water. For instance, it often 










happens that the supply may be augmented by springs, when the 
dip of the strata is in the direction of the slopes of the drainage 
areas; while, on the other hand, the supply may be diminished by 
the facility with which the water may be carried away by an 
absorbent strata, having a dip in a direction opposed to the slope of 
the drainage area. The position, form, and dimensions of the drains 
for conveying the water to the reservoir will, in all cases, depend 
upon the contour of the district ; but in cases where covered channels 
are used, the excavation, after receiving the conduit or pipes, is 
often filled up with broken stone, in order to facilitate the entrance 
of rain and drainage waters. 

In laying out works of this character attention must be paid to 
the area of land enclosed by the catch-water and other drains ; and, 
when practicable, the main conduit, that will encircle the collecting 
area at the lowest point, should be arranged at sufficient elevation 
to procure a fall, so as to enable the water to be distributed, with- 
out mechanical means being required to raise it, to give sufficient 
pressure. 


Qvatity or WATER TAKEN FROM DrarnaGe AREAS, 


In laying out works for the collection of water from drainage 
areas it must be borne in mind that the nearer the actual rainfall 
water is collected the freer it will be from adventitious matter, 
and at the same time in selecting drainage areas it must be 
observed that purity of water and fertility of soil are never to be 
expected together. Water taken from drainage areas where the 
substratum is peat, or from lands in a state of cultivation, is 
objectionable; as in the former case many vegetable organic im- 
purities will be present ; while that takon from land in a high state 
of cultivation will contract and contain many organic and inorganic 
impurities. The true quality of water contributed by drainage areas 
will always be found in the barren districts of the primary 
geological formation, and in the moorland on the sandstone rocks, 
Next to these the water taken from pastoral districts will probably 
rank in purity, and that from cultivated districts will be the worst. 
In cases where the water is collected quickly from the drainage 
areas, and before it has bad time to penetrate deep into the earth, it 
is comparatively pure; excepting in those cases of highly cul- 
tivated and mauured districts. ater taken from some drainage 
areas supplied by covered drains will not be as chemically pure as 
water taken direct from the surface without being allowed to 
penetrate the strata; as in such cases it may collect inorganic 
impurities from the soil. 


Quantity Or WATER DERIVED FROM DratnaGe AREAS, 

The quantity of water capable of being collected from a drainage 
area depends mainly upon the geological formation and physical 
outlive of the district, If the district is of an impermeable 
geological character, having steep slopes, a very large portion of the 
rainfall can be collected; on the other hand, if the geological 
character of the district is porous, and its contour flat, as in some 
sandy and chalky districts, very little or no water could be 
depended upon from works of this character ; and, as the geological 
character of a district approaches one or the other of these condi- 
tions, so will the percentage of the rainfall capable of being collected 
fluctuate. The engineer, in constructing works deriving supplies 
from drainage areas, must take into consideration the amount of 
water capable of being yielded by springs flowing in the areas, as it 
may occur that the rain falling on a porous part of the district may 
make its appearance again at another point in the form of a natural 
spring. As has been already mentioned, if the surface of the 
drainage area is porous, resting on impervious strata, a much larger 
quautity can be obtained by under-drainage than if the water was 
taken from the surface only. The quantity of water capable of 
being taken by under-drainage, if the strata is uniform, will depend 
upon the depth of the drains. An experiment made by Mr. Milne, 
of Milne Garden, in Berwickshire, extending from June, 1848, to 
April, 1849, shows that under drains 3ft. deep, laid 15ft. apart, gave 
nearly 36,000 gallons per acre; while drains Taid 3}ft. deep and 30ft. 
apart, gave at the rate of 47,000 gallons per acre, which was about 
one-tenth the rainfall of the district. It is clear from this experi- 
ment tbat a considerable portion of the rain descending on the 
surface, either ran off at the time of the rainfall, and consequently 
did not penetrate to the depth of the drains, or passed below them 
and out of reach of their action: in every porous soil a large por- 
tion of the rainfall could not be collected by drains placed a distance 
apart, as the water would penetrate deeper than them. From 
observations of some of the various works constructed for the 
supply of water from drainage areas, the amount of water taken 
and used varies from one-sixteenth to over two-thirds the rainfall 
of the district, as will be seen from the following examples of works 
in operation; but, as many of the works could probably supply a 
larger quantity, those given as the quantity is the amount 
absolutely used. There can be no doubt that if the surface of every 
drainage area was, or could be made, impervious, and sufficient 
slope be given to it to carry off the water quickly, a very large 
percentage of the rainfall might be used. But the great drawbacks 
to making the surface that should receive the rainfall impervious 
are—first, the expense; and, secondly, the restriction it would put 
on agricultural pursuits. The expense of making a surface 
impervious has been estimated by Mr. Hughes at £242 per acre, 
which prices would exceed the value of the water that would be 
collected from it, so that if this system had to be put in operation at 
the present price of water, it would not pay. The sufficiency of 
the rainfall to furnish a supply of water may be derived from the 
fact that if two-thirds of the rainfall of England and Wales could 
be collected, it would furnish a supply to each individual of the 
population of a quantity exceeding 2,500 gallons per day; but 
the rain falling on the sites of our cities and towns would not 
be sufficient for a supply according to the present rate of consump- 
tion. For example, the most crowded parts of London are peopled 
at the rate of one person to every 12} yards; now, taking this area 
with a rainfall of 24:8", if two-thirds of it could be collected it 
would furnish 2°63 gallons per head per day. Iu the city of London 
one person has 404 yards area, which with the same rainfall and at 
the same rate would furnish 8°54 gallons per head per day. 
Although in a great place like London it would uot be possible to 
utilise the quantity given, and the quality would not be the most 
desirous, yet for many purposes the quantity of rain falling upon 
the sites of our cities and towns, if utilised, would tend much to our 
advantage. 


EXAMPLes OF WATERWORKS SUPPLIED FROM DRAINAGE AREAS. 


Ashton, in Lancashire, is supplied from a collecting area of 37 
acres on the millstone grit formation. The rainfall of the district 
is 40iu., and °384 of the rainfall is stored. 

Belfast, in Ireland, is supplied from a drainage area of 980 acres. 

The supply is taken by open channels, and stored in reservoirs ca- 
pable,of containing ninety days’ supply, at the rate of 102,000 gallons 
per day. With a rainfall of 32in., -522 of it is used. 

Bolton, in Lancashire, is supplied from a drainage area of 1,041, 
acres, situated on the millstone grit formation. The supply is taken 
by covered channels, consisting of pipes laid in trenches, covered 
with gravel, and the trench then sodded over. ‘Che water is stored 
in a reservoir capable of containing ninety days’ supply, at the rate 
of 2,000,000 gallons per day. The rainfall of the district is 50in., 
and °619in. of it is used. 

Dublin New Works are supplied from the river Vartry, which has 
a drainage area of 14,000 acres, and with a rainfall of 45in. and 
20,000,000 gallons of water daily supplied. 500 of this will be 
used. The supply is stored in reservoirs capable of containing 120 
days’ supply. 

Dukinfield, in Cheshire.—These works are constructed to be sup- 
plied partly from a drainage area of 383 acres, situated on the mill- 
stone grit formation, and partly by meter from the Manchester 
Waterworks. With a rainfall of 86in, it is found that about one 
half is stored and used. The water is taken from the land in both 
open and covered channels, 

Glasgow is supplied with water from Loch Katrine, which has a 
drainage area of 43,000 acres, on the silurian formation, which sup- 

















plies Glasgow with 23,000,000 gallons daily, besides 40,000,000 
gallons daily, as compensation to millowners. 130 days’ supply is 
stored; and with a rainfall of 60in., -402 of it is used. 

Greenock is supplied from a drainage area of 5,013 acres Witha 
rainfall of 60in., °603 of it has been observed to run off into the 
reservoirs. 

Huddersfield, in West Yorkshire, is supplied from a drainage area 
of about 1,000 acres, situated on the millstone grit formation. ‘Che 
supply is taken by covered channels, and 120 days’ supply is stored 
which, besides supplying 500,000 gallons of water per day to tho 
town, gives a large quantity of water as compensation to millowners. 
With a rainfall of 33in., +537 of it is stored and used. 

Liverpool is partly supplied from wells, but principally from a 
drainage area of 10,400 acres, contributing to Rivington Pike. A 
supply of 120 days is stored, and with a rainfall of 55 Sin. -436 of it 
is stored. 

Macclesfield, in Cheshire, is supplied from a drainage area of 2,000 
acres, situated in the coal measures. Thesupply is taken by covered 
channels and stored in a reservoir capable of containing forty days’ 
supply. With a rainfall of 40in., -526 of it is used. 

Manchester is supplied from a drainage area of 18,900 acres on the 
millstone grit formation, which furnishesa supply of 12,000,000 gallons 
per day, to a population of 550,000, and 55 cubic feet of water per 
second for twelve hours daily, as compepsation to mill owners. 
With a rainfall of 37in. -617 of it is actually used, while from Mr, 
Bateman’s evidence it appears that nearly three-fourths of the rainfall 
can be made available. 

Oldham, in Lancashire, is supplied from a drainage area of 2,700 
acres, situated in the coal measures, which furnished a daily supply 
to the town of 1,600,000 gallons, and 219 cubic feet of water per 
minute for twelve hours daily, ascompensation to millowners. With 
a rainfall of 35in., 415 of it is used, and six months supply if stored. 

Paisley is supplied from a drainage area of 790} acres, situated on 
the coal measures, The supply is taken by open channels, and 200 
days’ consumption is stored. From a recent report of W. R. Cope- 
land, the engineer, it appears that during the last year, with a 
rainfall of 56°33in., -548 of it was used; but the amount capable of 
being supplied he takes at 84 per cent. of the rainfall, as he allows but 
16 per cent. for loss by evaporation and absorption. 

Preston, in Lancashire, is supplied from a drainage area of 3,000 
acres in Langridge Fells. The supply is taken both by open 
and covered channels, and 150 days’ consumption is stored, with a 
rainfall of 43in., but -232 of it is used. 

Plymouth, in Devon, is supplied from a drainage area of 4,000 
acres, situated on the granite hills of Dartmoor, The supply i 
taken by open channels. With a rainfall of 44in., *343 of it is used 
for town purposes, 

Southampton is partly supplied from a drainage area of 12) acres, 
situated on the Eocene formation. With a rainfall of 23in, onc- 
third of it is collected, 

St. Helen's Old Works are supplied from a drainage area of 280 
acres, situated on the coal measures. The supply is tikeu by bot! 
open and covered drains, and is stored in a reservoir capable of 
holding 125 days’ supply. With a rainfall of 30in,, *122 of it i 
stored and used. 

Wigan, in Lancashire, is supplied from a drainage area of 2.200 
acres, situated on the coal measures, which furnishes a supply of 
600,000 gallons per day to the town, and 800,000 gallons per day as 
compensation to millowners. The supply is taken by open 
channels, and 180 days’ consumption is stored. With a rainfall of 
4 ., ‘26 of it is used. 

Water Surpry Taken From Rivers AND SrreaMs. 

The water taken from rivers and streams is supplied by drainage 
areas of ‘arge extent. The distinction to be drawn between works 
deriving s»pplies direct from draiuage areas, and from rivers that 
receive their supplies from drainage areas, is this:—In the case of 
drainage areas all the water of a particular district is dealt with, 
while in the case of rivers a proportion only of the water of u 
much larger district is taken. When cll, or a large percentage, of 
the water of a river or stream is required, such works may be 
classed with those taking supplies from drainage areas, and will 
require the storing reservoirs and appendages of that class of works, 
as is the case with the new Dublin waterworks, Generally the 
water of rivers consists of water falling upon the various goological 
strata, from some of which it flows off directly; while from others 
it flows after penetrating to various depths and issuing in the form 
of springs; consequently, the quality of river water is subject to 
greater variation than that collected from a limited drainage area, 
and is, in fact, a sort of mean between the waters of many sources. 

The flow from some rivers and streams is subject to great varia- 
tion, as streams that take their rise in mountainous districts, or 
which run over impervious formations, are often subject to freshets, 
while at other times these channels may be nearly, or quite dry. It 
is found that the more impermeable the district the more rapidly the 
streams swell and the rainfall is run oft; whilst in permeable 
districts the soil retains the water and parts with it more slowly. 
Hence rivers flowing through such districts are not subject to such 
extreme variation of floods or droughts as those flowing through 
strata of a more impermeable character. The quantity of water 
flowing off by rivers and streams varies with the season of the 
year, and the physical and geological nature of the district from 
which the water is derived, or over which the river flows. The 
discharge of water from rivers is not always proportional to the 
water shed, but depends more especially upon the geological 
character of the district, the amount of the rainfall, and the seasons 
of the year. The proportion between drainage and rainfall varies 
in different localities. Experiments made in 1835 upon drainage 
areas in Eatonbrook and Jamidson brook valleys in the state of New 
York, by J. B. Jervis, Esq., show that 449 of the total rainfall ran 
off by drainage. From tables compiled by Mr. Beardmore, the 
Thames at Staines carries away *119 of the rainfall of a district 
lying on the chalk, greensand, Oxford clay, oolites, &c. 

The Loddon carries away ‘118 of the rainfall from a greensand 
district. The Nene, at Peterborough, draining a district ot oolites, 
Oxford clay, and lias, carries away ‘081 of the rainfall. The 
Wandle, below Carshalton, draining a chalk district, carries away 
*414 of the rainfall. Mimran, at Paushauger, from the chalk carries 
away °435 of the rainfall. Plym, at Sheepston, from the granite, 
carries away ‘335 of the rainfall. Glencore Burn, flowing from 
Pentland Hills, carries away °131 of the rainfall. The proportion of 
rain drained off by rivers is not so great as that which is intercepted 
and impounded in the reservoirs of some works constructed to take 
their supplies direct from drainage areas ; the reason of which is that 
the water of rivers is exposed to circumstances favourable to the 
processes of absorption, evaporation, and animal aud vegetable 
assimilation. 

Although the proportional amount of rainfall conveyed away by 
a river is not so great as that which may be collected direct from a 
drainage area nevertbeless the enormous drainage areas of rivers 
render them extremely useful for taking supplies of water, aud it 
is a fact that the majority of the old established cities and towns of 
this and other countries have been situated originally upon rivers 
and streams of various capacities, probably with a view to secure a 
sufficiency of water for various purposes, as well as on account of 
their forming a highway or road to facilitate the transit of their 
commodities, or as a protection and defence from their enemies. 

One great drawback to the use of water for the supply of towns 
is its want of limpidity at particular seasons of the year, which 
necessitates the use of special measures for its purification. This 
want of limpidity is owing to the currents of water wearing away 
the sides and bed of the channel, or conveying the detritus washed 
from the surface of the land from which it may flow. The mechani- 
cal matter thus conveyed by rivers may be divided into two 
varieties, viz., that which is suspended in the water, and that which 
it rolls over the bed of its channel by the mechanical force of the 
current. The amount of matter transported by a river under the 
latter circumstances depends upon the velocity of the water, the 
nature of the bottom of the channel, and the shape, character, and 
size of the particles moved. From experiments made by Bossut, 
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Dubuet and others, the size of particles conveyed by rivers flowing 
at different velocities is as follows :— 


Velocity per second. Materials conveyed by stream. 
3i ee oe Fine potters’ clay. 
6in. ee ee . Fine sand. 
8in, ee oe +» Coarse sand—size of linseed. 
12in. a eo oe Fine gravel. 
24in* 7 eo ee Pebbles—lin. diameter. 


3éin. ee oe 


The way in which the particles of sand are transported by a river 
are interesting, and the examination of a sandy bed of running 
water presents a section of a series of undulations or inclined planes. 
The upstream side of these planes is very gentle, while the down- 
stream side is steep. ‘The grains of sand moved along by the water 
are forced up the long slope, and when they arrive at the top of the 
plane, fall down the steep side on to the foot of the next long slope 
of the undulations below, and so they are conveyed along; thus, in 
some measure, the rate of abrasion of the bed of the channel is dimi- 
nished by this action, The matter that is urged along the bed of 
a channel by the current only influences works for the supply of 
water in cases where an accumulation of such matter has a tendency 
to choke or diminish the sectional area of the artificial channels or 
pipes provided for conveying it, when proper provision must be 
made against it. 

The quantity of matter held mechanically in suspension in the 
water depends mainly upon the velocity and specific gravity of the 
matter suspended, In all cases it will be found that the lightest 
matters are held longest in suspension; and in studying the phy- 
sical condition of rivers it will be observed that, whenever any 
circumstances occur that have a tendency to reduce the velocity, a 
certain amount of the heaviest matters held in suspension will be 
precipitated ; consequently, in rivers unaffected by tides, the lightest 
matter will be carried the furthest; and if precipitated, will be 
deposited at the outfall. The following table gives the proportional 
quantities of matters suspended in some river waters :— 


Angular stones—size of an egg. 














- Hains | y : Proportion | Proportion 
Name of authority. Name of river. by volume. by weight. 
T. Logan. C.E. Irrawaddy—flood. sone | oer 
Do. »» ordinary state.|  yylr5 ars 5 
Mr. Ellet. Mississippi (mean) soba Terr 
Mr. L. Horner. Rhine—flood. yaizs tah00 
Do. - ordinary state. arin so}sa 
Do. |. srtoz tsho5 
Sir Geo. Staunton. | Yellow River, China. 300 
—_— Seine—flood. | gobo 
B. Latham. Ouse at Ely—flood. PET TL 
Do. a minimum. PLLC 
Do. | Ps mean. 119638 


There are so many circumstances connected with the presence of 
the mechanical matters held in suspension that no general rule can be 
laid down as to the amount that may be expected under certain 
conditions ; yet there are some known circumstances, such as 
increase of "| that favour the acquisition and transportation 
of such matter. The corroding and abrading action of water is 
incessantly re-arranging the strata of the earth’s crust, aud geology 
teaches us that the same results that are now being produced by the 
flow of our rivers in conveying the particles of various geological 
strata from elevated localities to the valleys or the moutbs of our 
rivers have been in active co-operation for countless ege'. 


(70 be continued.) 





Avuminem Bronze Beartnas.—Aluminum bronze, it is said by 
a contemporary, is a most excellent composition for boxes or bear- 
ings that run at a high speed, such as saw mandrils, fan blowers, &c. 
There is a small mandril in Carhart and Needham’s melodeon 
factory, New York, which runs 7,000 revolutions per minute; it has 
aluminum bronze boxes, which are perfectly cold to the touch. 
Mr. Carhart informed us that he had tried everything before this 
without success. Aluminum bronze is made from copper, 90 parts, 
aluminum, 10 parts. Propeller shafts and boxes troubled with 
chronic heating might be cured by this metal. Boxes for fan 
blowers particularly, the shafts of which run from 3,500 to 4,500 
revolutions per minute, might be easily lined with this metal. It is 
pronounced by those who have used it to be a superior composiiion 
for all journals at great velocities. Persons who are unaware of its 
merits will be benefitted by remembering these facts. 


OreNING OF THE CutFTON Susrension Bripce.—The 8th of Decem- 
ber was a great day for Bristol and Clifton—in fact, a great day for 
Gloucestershire oak Somersetshire generally, inasmuch as it witnessed 
the formal completion and public opening of the Clifton Suspension- 
bridge amid great festivity and well-deserved public rejoicing. 
The long deferred anticipations of union between the two counties 
were worthily celebrated on this occasion. The Lords-Lieutenant, 
with the magistrates, sheriffs, and high officials of the two counties 
were present. The consuls of various nations, the clergy of the 
district, the ancient Merchant Venturers of Bristol,with the presi- 
dents and office-bearers of Foresters, Druids, Shepherds, friendly 
societies, and trades—all united heartily to contribute their share of 
processional grandeur to the day's display. With them, too, were 
corps representing the Naval Reserve, the regular forces, Yeomanry, 
and Volunteers, so that these, with the chairman and directors of the 
Clifton Bridge Company, and the large muster of gentlemen who 
came in uniform of some kind or other, made, upon the whole, a 
very brilliant show, worthy both of the place and the occasion. 
One can hardly be surprised at the enthusiasm which was manifested 
about the completion of this bridge, when it is remembered that it 
is fully two hundred years ago since the want of such a structure 
was keenly felt; it is one hundred and eleven years ago since the 
first money was left to carry out the long cherished idea of the 
citizens ; and it is now thirty-four years ago since the work was 
begun. With the main events of the history of the bridge our readers 
are doubtless familiar. At a comparatively recent period the present 
company was started witha capital of £35,000, under te presidency 
of Captain Huish. The chains of Hungerford-bridge were pur- 
chased for £5,000 ; the stone towers, built by Mr. Brunal for the old 
company, for £2,000. Two years ago the work of slinging these 
chains began, and on last Thursday week the bridge was opened. 
There are two suspension bridges made of wire ropes of larger span 
than this bridge—the Niagara-bridge, and the other at Fribourg, in 
Switzerland ; but the Clifton is the longest and highest chain- 
bridge in the world, and perhaps the strongest suspension bridge 
ever erected. Its strength the following figures will c early show :— 

Span of bridge .. .. .. co ee oe 7 i 
Versed sine of chains .. .. .. Aone 7 ." 
Sectional area of chains at piers 


481 
Ditto at centre of chains .. .. .. .. « ada 
Weight of chain between the piers... .. .. . 55 
Weight of roadway... .. . 


The strain at the centre due to the weight of the chaina .. 
Ditto due to the weight of the shee, Se are 
Ditto to a load of 701b. per square foot over the platform 817 


Total strain .. 4. 1. 2. os 2,004 
With this weight the iron work of the bridge is in no place strained 
more than 4} tons per square inch, which is less than one-fourth of 
its strength. Taking the tensile strength of the chains at 22 tons 
per inch, the chains would require a strain of 10,000 tons to break 
them. If the strain produced by the weight of the chains is 
deducted, viz., 1,277 tons, there remains a surplus strength of 9,723 
tons. And as a weight of 600 tons upon the platform produces a 
strain of 817 tons on the chains, it follows that the bridge possesses 


a surplus strength measured by weight placed 
about 6,000 tons, iat tania 





HENRY’S APPARATUS FOR SUPPLYING AIR TO PERSONS UNDER WATER. 








Tus invention, patented by Michael Henry, as a communication 
from Benoist Rouquayrol, of 33, Boulevart St. Martin, Paris, France, 
relates to apparatus for supplying air to persons employed under 
water, or in places where noxious gas, air or vapour prevails. 

The apparatus, constructed according to these improvements, 
comprises a reservoir of compressed air, and an air chamber and 
pumps for supplying the same ; the air chamber is provided with a 
plate or lid of less diameter than itself, on which is a piece of elastic 
material which connects it with the sides of the chamber and thus 
forms a second chamber over or at the side of the former ; the two 
are caused to communicate by a valve which is opened by a rod 
when pressure is exerted on the plate, and allows the air to flow out; 
this contrivance is called an air box, and the outflow of the air may 
be regulated by combining two such contrivances or air boxes, and 
causing them to communicate with each other by a tube or other 
connection through which air flows from one box tothe other. The 
boxes may be surrounded by a casing and spring used for pressing 
on the plates, A tube leads from the air vessel to supply the work- 
man who may wear a mouth-piece, consisting of a strip of caoutchouc, 
held between the lips and teeth. The action of the air valve is 
preferably so regulated that the same air may be breathed 
twice. 

The pumping apparatus consists of a series of two, three, four, or 
more pumps, cylinders, or barrels, which communicate with each 
other, so that air drawn into and compressed in the first or largest 
flows therefrom into the next in size, in which itis more compressed, 
and soon from one to the other, and as the cylinders differ in capacity 
it becomes more and more compressed in its passage through the 
series, and it thence flows into the air reservoir, The pumps are 
perfectly so arranged in respect of dimensions as to raise the pressure 
in a regularly increasing geometrical progression. Water is pumped 
in to cover or overlay the pistons, and form a hydraulic joint, 
whereby the air after having entered the series of pumps is prevented 
from escaping till it has passed through them all. The pistons are 
attached to a plate and are fixtures, and the cylinders or pump bodies 
are worked up and down by a break,a beam, or other means; the 
pistons may be solid or they may be hollow, with a valve at 
top. 

Fig. 1 is an elevation, partly in section, and Fig. 2 a plan of the 
apparatus. A is a vessel or chamber forming a reservoir of com- 
pressed air; this reservoir communicates with a series of pumps P, 
P!, P!, P™, and also with an air chamber B, which is provided with 
one or more contrivances, herein called air boxes, through which the 
air is delivered from the chamber to supply the diver or workman. 
Fig. 4 is a detached view of a chamber B with one such air box. 
This air box is constructed by forming the chamber with a recess C, 
nearly closed by a plate a, 6, which being of less diameter than the 
recess does not quite extend to the sides thereof; on this plate is 
fastened a disc or piece of caoutchouc c, which extends to and over 
the edge of the recess, and is attached thereto, so as to close it, 
whereby a second chamber C is formed at the top of the chamber B, 
with which it communicates by an orifice 0, opened and closed by a 
valve f!, worked by a rod /, that is to say, when pressure is exerted 
on the plate a, b, such pressure being transmitted by this rod fopens 
the valve /!, and allows air to flow from B to C ; the arrangements 
C, a, b, c, 0, ff, combined as above described, form the contrivance 
which is called the air box. When the chamber is furnished with 
one such box, as in Fig. 4, the outflow of air will be continuous, but 
not regular. Now to render such outflow regular, the air chamber 
is provided with two air boxes B! B*, employed in combination, as 
in Figs. 1 and 2; these boxes, each of which is constructed substan- 
tially like the air box, Fig. 4, are at the side of the chamber, and 
communicate with each other by means of a passage p; e is a pipe 
opening at one end into the box B?, and leading therefrom to the 
mouth piece or inhaling apparatus of the diver or other workman ; 
D is a casing over the boxes; ¢, d', are springs which press on the 
movable plates a,b. Air is pumped into the reservoir A by the 
pumping apparatus P, P!, P", P™, through the pipe Z, and passes 
from A into the chamber B, and thence through the box B! and 
passage p to the box B?, whence it is conveyed through the pipe e to 
the respiratory organs of the diver or workman. The chamber A 
and B may be fixed rigidly together, as in Figs. 1 and 2, or they 
may be apart and placed in communication by a flexible or other 
pipe, which connects them together; the air chamber may some- 
times be carried on the workman's back. 

P, P!, P", P™), are four pumps for compressing the air and sup- 








plying it tothe reservoir A. These pumps communicate with each | 
other by pipes or passages. Each pump consists of a travelling | 


cylinder and a stationary piston, that is to say, the cylinders or 
bodies of the pumps havea reciprocating up-and-down motion com- 
municated to them by a brake G, H, worked by any motive power, 
and they are fitted with pistons fixed to a base plate E. Each 
cylinder differs in diameter or working capacity from the others, and 
atmospheric air is admitted into and compressed in each of these 


The cylinders should be 
that the 


through the pipe Z into the reservoir A. 
so arranged as to their dimensions or capacities, 
elevation of pressure of the air sball be ina regularly increasing 
geometrical progression; say, for example, at a ratio of 24, viz., 
thus if raised to 24 atmospheres in pump P. it will reach 6 atmo- 


pheres in P!, 15 in P", and 40 in P!, Of course the pumping 
apparatus may be constructed with more or less than four cylinders, 
and may be arranged for other series, ratios, or progressive rates of 
increase of pressure than as above. R is a pump which is worked 
by the brake, and forces water into the cylinders P, P!, P!!, P11, so 
as to keep the upper surface of each piston constantly covered or 
overlaid by a layer of water, which forms a hydraulic joint or pack- 
ing, and prevents the air in the pumps from leaking out; the water 
is pumped in alittle at a time at each stroke of the brake. 

Fig. 3 is a sectional elevation of a smaller or two-cylinder pump 
constructed on the same principle as the pumping apparatus, Figs. 1 
and 2, except that its two cylinders are of equal diameter; this 
pump is intended for supplying a small air chamber at low pressure, 
and it may be made of small dimensions, so that the pump, air 
chamber, and connecting pipe may be packed in a box for con- 
venience of carriage. The pistons are kept under a layer of water, 
as in the apparatus Figs. 1 and 2. 








Foreran AND CoontaL Jorrincs.—The Mekran coast and sub- 
marine telegraph is open to the public between Kurrachee and Fao.— 
A convention has been signed between the Porte and Persia for an 
Indian telegraph line.—The first ironplated vessel for the Brazilian 
navy was two days back launched at the Seyne building yard, near 
Toulon. She is a corvette, and named the Dom Pedro II. 


Rartways In France.—(From our Correspondent.)—The inaugu- 
ration of a branch on the Western system from Auray to Napoleon- 
ville was to take place to-day (December 16.) The opening of the 
section between Quimper and Chateaulin, will take place at the end 
of the month. ‘l'be works of the network of the Charentes Com- 
pany are being pushed forward with great activity between Roche- 
fort and Saintes as well as between Saintes and Cognac. 


Steam NavicATion oN THE AMAzON.—In our last number we in- 
serted from the Comercio of Lima the announcement of the arrival 
at Mayro (a distance of ninety leagues from Lima) of a Peruvian 
steamer; also that a missi Pp ger (Father Calvo) had 
ascended the Pozuzo from Mayro, in a canoe, to a distance of eight 
leagues from the German colony existing between Mayro and Lima, 
and of which mention has been made in our former numbers. The 
navigation of the Amazon by steam is one of the most important 
events of the day, and the value of its connection with the capital of 
Peru cannot be over estimated. That great river traverses the 
northern part of South America, with its tributary streams reaching, 
as we have seen, to within a short distance of Lima, and southward 
to the head waters of the La Plata, and every day augments the 
feasibility of rendering it accessible to commercial enterprise. Diffi- 
culties have existed between Peru and Brazil as to the right of 
navigating the river, but the practical result before us goes to show 
that these difficulties are being removed. We believe that the 
Brazilian Government intend to open the Amazon to the flags of all 
nations, rendering it, in fact, as free as the Mississippi or the La 
Plata, and the advantages to the commercial world can only be esti- 
mated by the advantages which have flowed from the free navigation 
of those immense rivers. When we look back to what the Spaniards 
accomplished in South America, and contrast the enormous power 
which steam has placed in the hands of the present generation, we 
cannot doubt thatthe utilisation of the Amazon will form another 
link between the old world and the new, which will be attended 
with immense benefit to both.—Brazil and River Plate Mail. 


Lavncu or A Turkisa Inonctap.—On Wednesday the Turkish 
navy received an important addition in the shape of the ironclad 
frigate, Sultan Mahmoud, launched from the yard of the Thames 
Ircnworks at Blackwall. With this launch was almost completed 
the list of Europern Powers—certainly of European Naval Powers 
—which have sought the aid of this country to carry out the new 
idea of naval reconstruction. With the exceptions of the Federal 
turret and cupola ships, and the first two iron frigates which were 
built in France for the Italian Government, there is not a foreign 
ironclad of note which has not been constructed here. The frigate 
thus launched is, in many respects, an improvement on what threa- 
tens to be the ordinary routine of ironclad ships of war in regard to 
plating, though in one respect its backing is very far from being an 





| improvement. Her length over all is, in round numbers, 300ft., her 


cylinders in turn, beginning with the largest, and so on to the | 


smallest ; that is to say, the air is first drawn into and compressed in 
the largest pump P, and thence passes into and is compressed in the 
next in size P!; it thence passes into and is compressed in P" 
(which is the smallest but one), and, lastly, it passes into and is 
compressed in the smallest of the series P''!, whence it follows that 
the pressure of the air is raised to a greater degree in each pump in 
succession. From the smallest pump P"!, the compressed air passes 


breadth extreme, 56ft., and ber depth amidships, 37}ft. Her ton- 
nage is 4,220 tons; she is to have engines by Messrs. Salkeld and 
Co., of 900 nominal horse-power, which can work up safety to 3,000, 
and her armament is to be 20 guns of the heaviest calibre which we 
yet know how to construct, or at least to use with safety to the 
gunners. Vessel, guns, masts, and rigging—in fact, everything but 
crew, will be English, when she is delivered to the Turkish authori- 
ties in the Golden Horn, and she has been built under the inspec- 
tion of officers of the Admiralty specially appointed for that purpose, 
and on the same plan of internal constraction as that adopted in the 
Warrior, Minotaur, and other of the most celebrated vessels in our 
service, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





EXPANSIVE MARINE ENGINES, 

Sim,—The enclosed drawings represent an improved arrangement 
of marine engines for working expansively, of which several pairs 
are now at work. They are on the compound cylinder principle, 
but have only two cylinders, instead of, as usual, four. They are 
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placed at an angle to the shaft, side by side, C being the smaller, or 
high-pressure cylinder. which is steam-jacketted, as shown in the 
section at D; and F being the larger cylinder, which receives the 
steam after having workedinG. This cylinder is not jacketted, but 
well clothed with felt and wood. ‘The admission of the steam to the 
cylinder G is by two short slide valves, and to the cylinder F by one 
of the same kind, all being worked by the link motions, as shown. 
The piston of each cylinder transmits the power direct to the main 
shaft, on which the cranks are 
keyed at right angles to one 
another. The proportions of the 
two cylinders are such, that the 
power exerted in each is equal. 
There is no reservoir, or re- 
ceiver, between the two cylin- 
ders, but the steam passes off 
direct from tke high-pressure 
cylinder by the passages B, B, B, 
to the slide valve of the larger 
cylinder. This constitutes the 
chief novelty of this arrange- 
ment; and it was at first appre- 
hended that some evil effects 
might be experienced from it, 
hut iu working none have 
hitherto been found. The steam 
is admitted from the boilers by 
the pipe a, and finally leaves for 
the condenser by the exhaust 
pipe C. At E there is a small 
valve placed for admitting steam 
at starting direct to the larger 
cylinder, for warming, &c. The 
advantages of this arrangement 
consist in greater simplicity than 
the ordinary compound engine 
with four cylinders, and ip an 
increased regularity, or unifor- 
mity, of pressure on the pistons 
throughout the entire stroke. I 
enclose you indicator cards taken 
from a pair of engines of this 
kind, which were started last 
month. Working in the second 
notch of the expansion, with 
65 lb. steam in the boilers, the 
number of strokes was 46 per 
minute, and the indicated horse- 
power 114. The coal used was 
Saare, and capable of evaporating 
one cubic foot of water with 9 lb. 
(English) of coal; the consump- 
tion per hour’s run was 297 lb. 
(English), or 2°6 lb. per indicated 
horse-power. I shall feel obliged 
if you can find space for some 
notice of these engines in your 
valuable journal, and shail be 
glad to give you any further in- 
formation, indicator diagrams, 
&c., you may desire. I have 
made some experiments here, 
which have quite convinced me 
that there is no necessity for any 
intermediate epace between the 
two cylinders for the steam to 
enter into, and that the engines 
work equally well without. 
M. Murray Jackson. 
Zurich, 3rd December, 1864. 





MARINE ENGINES, 


Sir, — “ Ipso Facto” seems 
rather to have misunderstood my 
remarks on oscillating engines 
in my first letter. [ merely 
mentioned them as an illustration 
of how a particular kind of engine 
may:come into universal use, 
notwithstanding the bigotry of 
engineers. I may here say, though, that I cannot see any insuper- 
able obstacles to their employment in screw vessels, and I entirely 
agree with the spirit of your leading article on this subject in one 
of the recent numbers of this journal. 

“Ipso Facto” goes on to say, that what I said about the diversity 
of character of screw engines being due to the class of vessel, are 
rather obsolete, because vessels can be designed as well as engines ; 
that is to say, that the engine is given, and the ship must be 
designed to suit it. But that is a no better state of affairs than when 
the ship is given, and the engine has to be designed. The fact is 
that the two must go on hand in hand. The success of the 
engineers on the Clyde and Tyne is, to a great extent, owing to the 
fact, that they are shipbuilders as well as engineers; and we find 
that the marine engine makers on the Thames are following the 
example of their northern brethren. 

With regard to the position of the starting wheel, all I can say is, 
that when it is placed on the top of the condenser, it is not found 
to be unsafe in action, and “ Ipso Facto’s ” doubts as to the safety of 
the crew and vessel are purely visionary. 

As to what sort of boiler should be used for carrying pressures of 
from sixty to seventy pounds to the square inch, I think it would 
be quite worth while to try Harrison’s patent cast iron boiler, as it 





ilers have been tried, but they have not found much favour with 
engineers, and in the case of some vessels they have been taken out 
and ordinary wrought iron ones inserted. Tho chief obstacle to the 
employment of high pressure steam at sea appears to be that of 
deposit, which varies not only with the heat but with the pressure, 
If only the ordinary means of blowing off is employed, the loss from 
that cause would compensate in a great measure the gain from the 
increased pressure—surface condensation only partially overcomes the 
difficulty. 

With. regard to the use of expansion with high pressure steam, 
the worst of it is that the engine is subject to a series‘of shocks, 
caused by the full boiler pressure coming on the piston at the 
beginning of each stroke. Maudslay’s three-cylinder engines, to a 
certain extent, obviate this; and toa still greater degree Humphry's 
| double cylinder expansion engines, though both at the expense of 

great weight and space and complication of gear. The fact of the 
| matter is that it is quite impossible to get a perfect engine on board 
ship, and the engineeer must choose between a number of evils. 

As to the cost of *‘ Ipso Facto’s” arrangement of condenser, allow | 
me to remind him that the cost of pattern making is very small for | 
a large number of engines of the same design, though the cost of | 
moulding is the same for every engine; and thecost of moulding in 
your correspondent's plan would be greater than the ordiaary one ; 
also more studs and nuts would be required, and the fitting of the 

seatings would be more expensive. If a seating should be fouled it 
| can be cleared by merely taking off the guard and india-rubber 








disc. 
Blackheath, December 13th, 1864. 





| Sre,—Your correspondent Mr. Thomas Adams, in his leiter, dated 
the 6th inst., has, in his calculations, taken every advantage of his 
powers of imagination. First, he argues about weight of materials 
and gravity, both of which, if properly considered, are practically 
good. Next, your correspondent shows us his ideas of the accurate 
mode to obtain the actual friction of two kinds of marine engines ; 
thus—“ Divide the semicircle, represented by the path of the crank 
pin, into twelve equal parts, of 15 degs. each, and let the natural 
sines of the angles represent the side of a rectangle, the number of 
which will be equal to 6°8 times the radius, and with a piston urged 
on by a pressure of fifty tons, gives for the short connecting rods 


(35 cranks), 50 X . 14285 X 15 co-efficient of friction = 
0 





2°39 tons; weight of piston and appendages, 5 tons by 1:3 == ‘75 
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tons + 289 = 3-64 tons X 68 = 24°752; long connecting rod 
(6 cranks), 50 x ; = 8333 tons — 5 tons = gravity of piston 
| j 


94 759 
| = 3338 x 15 CoF = 499 x 68 = $39 and “72 = 75 
| therefore, the friction of the practice of the piston and appendages 
of the short connecting-rod single piston engine is 7:3 times that of 
the double trunk engine; and this is a fact which ‘ Ipso Facto’ can- 
not reason away.” 

This, then, is the copy of the pith of Mr. Thomas Adams’ argu- 
ment I will now prove that he is not only unfair in his data, but 
also incorrect in simple calculation, short connecting rod to wit— 

it) ™ on 
oO x 15 = 21427 + -75 = 289 x 68 = 19-652, 


is 


Long connecting-rod— 


. = 8333 — 5 = 3:333 X (15 = 499 X 68 = 339. 
This proves that = x= 5°8, instead of 7°3. Your correspondent, 


8°39 
as will be seen, makes the mistake in the short connecting-rod for- 





mula, adding also the friction in the former case, and deducting it 





pee powers of being outly repaired and examined. Steel { in the latter, I suppose, to suit his purpose. Also, that the trunks 
a 


have no friction. 

Now, Sir, I contend that the weight and friction of the piston 
and trunks are practically more, taking lengths of rods and gravi- 
tation into consideration, than the single piston-rod engine. The 
trunks are supported at each end of the cylinder; and when the 
crank is at half stroke, the connecting-rod is at its greatest angle, 
and the strain is distributed on the piston and trunk glands. Yet, 
with this practical simple fact, so well known, Mr. Adams argues 
that there is no appreciable friction in the gland after two days’ 
work. Again, another cause of excessive friction is, that the un- 
—_ employed will not lubricate heated surfaces equal to that of 
cool. 

I will not further trespass on your valuablespace, but I beg to inform 
Mr. Adams that, after his boast of having been under two of the 
most practically scientific men of the day, I think he should be 
better acquainted with the subject he professes to understand, and 
not so ready to make known his elastic powers of imagination in 
order to condemn practical proofs. 

Irso Facto, 





STEADY FOR TAPER TURNING, 

Sin,—In answer to a correspondent signed “ T. W. A.,” of the 
9th of November, in relation to a steady for taper turning, ! send a 
copy of one I think would answer very well a, a, a, is a frame for 
holding a pair of wood blocks B, B; G, G, are two pieces of iron— 
one placed on the top, the other on the bottom of B, B, being kept 
in a central position by the lever C,C. They are connected by rods 
F, F, to the main lever D, the whole being kopt steady by the 
counter-balance weight FE. 





The lever D would force one block up and pull the other down, 
which would keep the blocks to their work. The taper shaft or 
pillar would gradually force the blocks open as it slid along the 
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PATENT LAW. 

Sin,-—-A member of Parliament of eminence, who did much in 
former years to help on the cause of patient reform, told me on one 
occasion, that it was very remarkable that whenever the patent law 
question was brought forward in the House of Commons, its mem- 
bers walked away—so little of interest or of understanding of this 
subject did the members of that august assembly seem to possess. 
Now it is to be feared thatthe representatives of the nation do truly 
represent the views and feelings of the majority of the community 
on this matter, the natural difficulties inherent to it (though easily 
surmountable by the aid of a little common sense) having been in- 
creased and perpetuated by those who think it would be to their 
advantage to procure the withdrawal of patent rights from inventors, 
so as to prevent, if possible, the investment of capital in new under- 
takings for improving the arts and manufactures, that might conflict 
with the established routine which they consider it a vital matter 
for them to preserve. 

Feelings of the kind adverted to have, as I consider, greatly 
retarded the progress of patent law reform; hence it appears to me 
to be to the last degree desirable that the exact state of the question, 
in all its main details, should be clearly brought out whenever 
propositions for amendment are put before the public. 

As I have intimated in my former communications, patent rights 
are based on precisely the same considerations as all other exclusive 
rights appropriated to individual members of the community (i.c., 
justice and public policy), such rights being no new thing in our 
legal polity, they having been recognised and accorded by the 
ancient common law of this country, by means of the system of 
Crown grants, being the same system as that by which other estates, 
and things not specially appropriated by law, could be granted out 
to those whom the Crown might deem worthy of such an exercise of 
its prerogative; so that the Statute of Monopolies, passed in the 
reign of James [., is not to be looked at as the foundation of the law 
of Patents for inventions, but only as a statute regulating some of 
the details of the law; and it is remarkable that, if an expansive 
meaning on all points,as has in some, be given to this statute (as 
far as it affects patents for inventions), very much of what is required 
\o render the patent laws of real advantage to inventors would be 
obtained; for it affirms that grants for fourteen years may 
lawfully be made to “the true and first inventor or inventors” 
—(which terms have been expanded so as to include the first 
introducer of a new invention from abroad)—“ provided he or they 
may have invented something which can be fairly designated some 
“manner of new manufactures” which words have also had an 
expanded meaning given to them, so that all distinctive, practical 
novel improvements in arts manufactures and industrial produc- 
tions are held to be included under them; and thus far the law is 
as favourable to inventors as can be expected, saving that there has 
been of late years too great a tendency to exclude anything from the 
category of new inventions which consist solely in the use, without 
modification, of something already known and in use for one pur- 
pose to another and novel purpose, although such new use may 
create a new and important branch of manufacture, which it should 
be the object and policy of the law to favour and foster. Since the 
end and aim of all sound patent laws is not to induce the mere sug- 
gestion and publication on paper of new ideas, but the practical 
establishment of new branches of manufacture or practical industry, 
so that, however trivial the change may be, yet if its utility be im- 
portant, it should, [ submit, be maintained as good subject matter for 
a patent—that is, it should be no legal objection to the novelty of a 
thing as part of an appendage to a railway carriage because it is well 
known as part of an appendage to a wheelbarrow, provided that great 
utility result from the new use in question. Another phrase there is 
in the Statute of Monopolies which will admit of a construction very 
favourable to the interests of inventors, but as far as J am aware it 
has received anything but an expansive construction, in point of fact 
it has unheeded—it is that the new manufactures before 
referred to should be such as “others at the time of making the 
letters patent and grants shall not use,” thereby intimating that a 
thing anciently known or in use, but fallen into disuse at the date of 
granting a patent, should be good subject matter for a patent, a 
matter which was evidently ame to be, to some extent, dealt 
with by the provision in Lord Brougham’s Act of 1835, touching the 
confirmation of certain invalid letters patent, which provision the 
Privy Council have hitherto declined to render of any available 
utility. On this point I would submit that not only should the 
Privy Council exercise greater liberality, but we ought to have a 
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statute of limitations, preventing evidence being raked up against a 
patent with regard to anything occurring more than a certain num- 
ber of years ago, in the case of anything previously published by a 
printed statement or patent specification, a shorter number of years 
being allowed for evidence of a prior user where there has been no 
printed publication or patent record. 

With regard to the expense and mode of granting patents, I have 
a few suggestions to make which I propose to reserve till avother 
time. F. W. Campers. 

Temple, 7th Dec., 1864. 
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AGRICULTURAL ENGINES, 

Sir,—An annual exhibition of railway locomotives would, no 
doubt, be out of the question, inasmuch as but few people, besides a 
certain number of eugineers, would pay to visit it. But it must 
lave struck many of your readers that such an exhibition might 
prove of great value to railway companies. Direct comparison 
would show, at least, what they should no¢ adopt. The farmers 
have the advantage of several annual exhibitions of portable and 
raction eugines, but, unlike the railway companies, who have the 
command of the best locomotive engineering talent, the farmer must 
judge for himself—or if he does not pretend to independent judgment 
in respect of steam machinery, he must act upon faith alone in 
dealing with the agricultural engineer. It is very commonly re- 
marked that farmers soon learn whose engines are the cheapest in 
the long run. But this conclusion, it may be suspected, is more 
readily admitted because an opposite one might argue a want of 
observation, or, still worse, of shrewdness on the part of the 
farmers ere is vo proof that, if the preponderance of their 
pairouage be assigned in evidence, they do always choose the very 
best engines, when they choose at all. ‘To the vast body of farmers 
& steam engin re of a mystery then the mechanism of a watch 
—and not one person in twenty, in ordinary life, can intelligibly 
explain the principles of the latter. La many cases an agricultural 
sine is bought hap-bazard, because the purchaser believes he 
Lt to move with the times, and not allow his neighbours to steal 
iupon him, He buys it, with anxiety no doubt, and as the 

many inquiries as to its danger to life and limb, its effect 
on the nerves of unbroken colts, and those possibiy of Sir George 
Grey. ‘Lhere is just a chance that he “reads up” in Bourne’s 
Catechism, aud in the reports of the Royal Agricultural Society’s 
quadricnunial competitions, and, if he be a prudent man, he consults 
Ancther farmer buys under a sense of conviction derived 
from the blazon of “ tfler Majesty’s Royal Letters Patent” upon a 
smoke-box door; another first takes his neighbour’s opinion, and 
then carefully selects what he condemns ; and still another surrenders 
to the sctive and, in the larger number of cases, well-informed 
‘representative ’ of a local factory. 

Au enyine once purchased, there is not, perhaps, one farmer in a 
dozen who would think of recording the exact cost of its “keep ;” 
and repeirs are made under such diverse conditions, that it is not 
always easy, by au inspection of Christmas accounts, to form a safe 
couciision as to the relative economy of different types. ‘The 
fa:mer, in this case, always feels safer when under the shelter of an 
“opinion,” unaware how far the opinions of even the most promi- 
nent mavufacturers aud engineers may be tinged by interest or pre- 
judice, as well as weakened by imperfect knowledge. 

The interest felt by so numerous a class in the improvement of 
portable and traction engines may, perhaps, warraut the publication 
of the following, in addition to your own critical remarks upon the 
recent display at Islington, 

Oue portable engine exhibited had a boiler of great size, and was 

















A Dre 


result ¢ 


iis wile, 


raied by the exhibitors’ representative at 20-horse power. ‘The 
hn ught, from its size, tosupply steam to the extent of 75 indi- 
( li power, «qual at least to driving fifteen pairs of 4ft. mill 
stones, or teu thrashing machines of the largest class. So great an 
wmonunt of power, unless provided for the requirements of a 
coutractor, could hardly be needed in the common applications of 
purtabie engine So great a size indicates rather a disposition to 

portable engines to drive fixed machinery. But in this case 
lised engines will be found the cheaper, notwithstanding the cost of 
foundations, engine and boiler houses, and chimney. Apart from 





these, & fixed engine of a given power should cost less than a port- 
» at the outset, while the greater economy of fuel which a 
perly made fixed engine will effect, and its small cost for repairs, 
well as the greater safety of a Cornish boiler, make the fixed 
gine in every v uperior to its peripatetic rival, where the work 

y is ued to one place. The fixed engine and boiler 
ge in respect of a slower rate of combustion, 
roal examination of the boiler, and in being better 
upted to work on the condensing principle. 

Another engine at Islington (and there were two of the same 
general construction) was placarded with a conspicuous announce- 
iment tbat it saved “ upwards of half the fuel and water.” But with 
what staudard engine was the consumption of this compared? The 
best eight-horse engines of the ordinary type tested last year at the 
ioyal Agricultural Society’s show worked with from 3°6 lb. to 44 lb. 
of coal per actual horse power exerted per hour, and so well are the 
general conditions of portable engine economy now understood, 
thatit may be sofely predicted that the example in question—unless 
it be worked at an exceedingly high pressure—will not consume 
fess than 3} lb. of coal for the same duty. Indeed, the duty and 
cousumption of coal should have been first exactly ascertained, and 
the claim to signal economy put forth, if at all, as the result. The 
principle of the new engine is that of working the steam, at the 
boiler pressure, upon a small piston area, and afterwards expanding 
upon a larger area, But asgreat a degree of expansion can be always 
effected in a single cylinder as in combined high und low pressure 
cylinders. The only advantage of the compound en-zine is that of a 
somewhat greater regularity of power throughout cach half revo- 
lution of the fly-wheel. But at the high speeds, say 150 to even 240 
revolutions per minute, at which portable engines now work, and 
with a fly-wheel of good weight, a high degree—indeed the highest 
necessary degreo—ot uniformity of motion may be obtained with a 
single cylinder, even when worked very expansively. But with a 
pair of equal cylinders, worked under like conditions, and acting 
upon two cranks at right angles to each other, the motion (except 
sv far as it may be affected by unbalanced reciprocating parts) is 
almost absolutely regular. For my own part, I should not fora 
moment Lesitate between the ordinary double cylinder enyine, even 
for a great degree of expansion, and the high-and-low pressure 
ngcmcnt, with two pistons and a trunk, working through one 
rod, upon « single crank, I should prefer the former on every 
The high and low pressure system may work without 


unusual friction when new, but there is a large concealed packiug, 
} } 
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which is likely to svon leak steam; there is the risk of the two 
pistous and trunk s ‘ slightly out of line, under the influence 
of he here u exeessive amount of friction upon the 
la ide valves; and the great weight of the collective moving 
parts ius it uudesirable to drive them at as high a rate of speed 
as the | parts of ordinary engines. There is this fault, too, with 
ihe high and low pressure plan—there is almost always a loss of 


pressure between the two pistons, the indicator diagrams not 
5: 0 closely together. In marine engines upon this plan, by 
st makers, | have known this‘loss to amount to 2} 1b, or more 
per square inch. but a very high degree of expansion is not to 
be recommended for portable engines, especially where, as in the 
plan in question, the ratio of expansion 1s practically invariable. 
{he actual gam by expansion is usually less, in all engines, than 
iucory would show ; but if it were even as much, expansion cannot 
be carried very far, except with condensing apparatus—at least, 
with steam of not above 100 Ib, pressure, —and this is rather a high 
pressure for farm engines. Without condensation the back-pressure 
is offen from 2 1b. to Sib. above the atmosphere, so that steam of 
100 1b., even if it expand upon Boyle’s curve, would, if cut off at 
Oue-sixth, have no useful pressure at the moment of exhaust- 
{{ we take the back-pressure as 24 Ib., the theoretical 
gain by expanding a given weight of steam, of 100 Ib. 
iressure, six-fold, is but about one-third more than the 





ing. 





work derivable irom the same steam cut off at half stroke. 
But when we regard the increased size of the cylinder 
necessary for expansion, the greater weight of working parts, and 
the almost inevitable condensation which takes place upon the 
internal surfaces of cylinders working very expansively, it is doubt- 
ful if, especially with small engines, there is any gain whatever 
from a six-fold rate of expansion, as compared with thaf through 
one-half or two-thirds the stroke. 1t would not require a long 
experiment upon the friction brake, with a measured quantity of 
coal, to settle this point. Perhaps the worst fault of the combined 
high-and-low pressure arrangement, in the case particularly of 
portable engines, is that the rate of expansion being invariable, 
the power exerted must be always the same, except the speed of the 
engine ke altered by the different resistances to be overcome. For 
with 100 lb. pressure in the boiler the ratio of expansion cannot be 
greater than six-fold, and if the high-and-low pressure pistons have 
a relative area of one to six, the expansion cannot possibly be less 
than six to one, excepting, of course, by leakage or by prematurely 
exhausting from the low pressure cylinder and thus throwing away 
steam. If less than the boiler pressure reach the high pressure 
piston, during its whole stroke, the expansion in the low pressure 
cylinder will be to a point below the back pressure, and thus there 
may be a positive waste of power by expansion. I have a diagram 
taken from a non-condensing expansive engine, driving a large 
locomotive factory in the 1:orth, which shows this waste toan extent 
never suspected by the proprietors—a waste so great that only by 
the considerable momentum of the moving parts, and of the 
machinery driven, could the piston reach the end of each successive 
stroke, against an atmospheric resistance much greater than the 
pressure on tho driving side. It would be possible, in the agri- 
cultural engine under notice, to provide against this loss from over 
expansion by means of spring valves (which may in this case be 
called equilibrium valves) in the two pistons, but I am not aware 
that such valves have ever been adopted for this purpose in practice 

The question of double v. single cylinders is to some extent 
governed by a consideration of first cost, and to a greater exteut by 
the cost of repairs. Taking the weight of a ten-horse engine with 
a single 10in. cylinder, as 72 cwt. empty, and of an engine of the 
same nominal power, but with a pair of Zin. cylinders (giving 
practically the same piston area), as 80 cwt., we find that, with 
most makers, the first cost of the latter is but £20 or £25 more than 
the former. The cost of repairs may be a little, but not much, more 
with the double cylinders, taking a series of years. In the case of 
engines employed to drive barn machinery, and which are never 
required to start under a great resistance, and which may be always 
taken “over the centre” by hand, it is not easy to discover any 
adyantage whatever from double cylinders. The motion of the 
single-cylinder engine is sufficiently regular for all requirements, 
except, possibly, for grinding corn into fine flour, and this is not 
the work to which portable engines are often set. But for traction 
and ploughing engines, notwithstanding the popularity of the 
single cylinder engines by one or two makers, there can be but little 
room for questioning the superiority of double cylinders. In start- 
ing heavy loads on bad ground, or, which comes to the same thing, 
in starting a gang of balance ploughs in a stiff soil, a single engine 
often refuses to go on unless the driver first reverses and then 
suddenly throws full steam ahead, taking up “slack” and “ back- 
lash,” and often breaking some part of the engine. While, therefore, 
I prefer single cylinders for barn engines, | think sufficient expe- 
rience with each class of engines will demonstrate the superiority 
of double cylinder engines for traction and for ploughing. 

One engine exhibited had the cylinder enveloped in the upper part 
of the outer fire-box, or, rather, within an edifice of elaborate boiler 
work constructed upon the fire-box. The object was, doubtless, that 
of keeping the cylinder hot, and the means employed to this end 
recall the expedient of the ostrich, in hiding its head in the sand 
upon the) fallacious theory of thereby concealing its body. An 
exposed steam cylinder, in the case of an 8-horse engine, radiates 
heat from about three square fect of circumferential surface. ‘The 
unprotected boiler work now in question presents nearly or quite 
three times as much cooling surface, and is thereby worse than use- 
less, to say nothing of its cost, and the possible weakness of its con- 
struction. If the object were to prevent condensation upon the inner 
surfaces of the cylinder, it would be far more cheaply, and quite as 
effectually attained by a steam jacket cast around the cylinder. The 
same engine had a separate expansion valve, with its eccentric, 
eccentric rod, stuffing-box, &c., complete. If it is not intended to vary 
the rate of expansion, all else can be had with a single lap valve 
cuiting off at the same point, and with which the engine would start 
as promptly as with the present gear. But if variable expansion 
were desired it could be better effected, and with much less compli- 
cation, by the link motion. 

Speaking of the link motion, but few agricultural engineers have 
had sufficient experience with it to properly lay out its parts. In 
taking indicator diagrams from road locomotives and farm engines, 
I have often found them much distorted, and not nearly equal on the 
front and back strokes. ‘The position of the lifting shaft is, in these 
cases, generally wrong, and in many instances the slip of the block 
in the link is much more than it need be. Properly adjusted, the 
link motion, for engines working at the spee: of ordinary portables, 
will effect all and more than separate expansion gear can accom- 
lish. 

‘ The transverse boiler of one of the engines exhibited is probably 
an experiment. ‘(he eugine is one of a pair which, cach alter- 
nately working a four-furrow balance plough, in a good soil, have 
performed well; but [have not seen them under heavy and con- 
tinuous work. With the transverse boiler, if the engine be working 
up or down a steep incline, there is a much less disturbance of the 
water level than with the longitudinal boiler; but if the engine be 
working along the side of a steep hill the disturbance of water level 
is greater. With boilers set longitudinally, in the ordinary manner, 
no notorious difficulty has beeu iound in ascending aud descending 
slopes of even 1 in 6. If there were, it would be easy, by a slight 
inclination of the roof of the fire-box in one direction, and of the 
tubes in another, to remove any injurious consequences—the fire- 
box and tube ends being thus always covered when the supply of 
water was properly maintained. ‘The transverse boiler has the 
objection—at least, if it be kept within the limits of the Road 
Locomotive Act—of unduly restricting the length of the fire-box, 
tubes, and smoke-box; and it involves a larger diameter of, and, 
consequently, a weaker, boiler than that commonly used. You 
have given the diameter of the transverse boiler as 3ft. 6in., while the 
ordinary boiler of the same power is but 3ft. across. With the 
longitudinal boiler the maker may, or may not, provide a separate 
framing, according to whether he considers the boiler itself stiff 
enough or not stiff enough to carry its own weight upon the wheels. 
But with the transverse boiler a separate frame of considerable 
strength must be, provided, apart from any cousideration of the 
stiffness of the boiler. And the boiler must be supported on this 
framing in much the same manner as a barrel held transversely 
by the edges of a couple of deals. The fastening here can never 
be exactly what is desired, and as the boiler rests upon the centre 
only of the length of the frame, this, upon the well-known laws of 


beams, must have twice the streugth which would be necessary, | 


were its load equally supported over its whole length. 

The portable engines ordinarily exhibited bear a strong family 
likeness to the original of Clayton, Shuttleworth, and Co., who 
appear to have established a style for this class of work which few 
makers can improve upon. In traction and ploughing engines 
there is not only a greater latitude of design, but inexperienced 
makers (and nearly all, as yet, may be reckoned in this 
category) should give immediate attention to the detuils of 
their designs. ‘The conspicuous defects, upon an external examina- 
tion, are weak driving wheels, too small driving axles, insuflicient 
boiler staying, &c. ‘Those who understand these points will know 
to what make of engines these remarks apply. Such a thing asa 


4in. driving axle to an 11-ton engine may be found, valve spindles 
fin. in diameter for a long slide to an llin. cylinder, firebox stay 
bolts Gin. or more apart centres, &c. One class of portable engines, 
indeed, was not long since turned out without stay bars on the roof 





of the firebox, and in others these bars were of cast iron! The 
want of counterweight in the fly-wheels, and the want of the fire- 
box lagging, are conspicuous defects in other engines. ‘There are 
makers of standing, however, who, anxious to show that they never 
mistake, defend these omissions with pitiful logic—pitiful, at least, 
to those who understand the principles involved, and to those pur- 
chasers who have to pay in the end for such clear violations of these 
principles. The defects of detail in traction engines, and even in 
portables, would fill a long chapter, however, and I am warned, by 
the great length of this letter, that it is best not to discuss them 
further at present. Zeran CoLpurn. 
7, Gloucester-road, Regent’s Park, December 15th, 1864. 





ROAD LOCOMOTIVES. 

Siz,—I perceive by your impressions of the past few weeks that 
the subject of road locomotion has caused some interest amongst 
your readers. I am the possessor of a steam carriage, which I have 
termed “ Fly-by-Night,” and which was manufactured by Messrs. 
Carrett, Marshall, and Co., of Leeds, a description of which I see 
has already been given by Mr. Carrett in a recent impression. I 
have driven this engine over 800 miles throughout various parts of 
the country without the least difficulty in steeriug, ascending or 
descending inclines, or turning sharp curves. 

I quite agree with Mr, Haybail as to the importance of road loco- 
motives and their general employment, but he may not be aware of 
the great amout of opposition tbat still exists in certain portions of 
the kingdom against the use of steam on commom roads under any 
circumstances, 

I have had, only within the last six weeks, no } 
monses for travelling on my carriage in thi J 
summons was issued because I presumed to travel at the rate of 
thirty miles an hour! If weare to take this as a sample of the mode 
in which road locomotion is to be encouraged, I fear that engineers 
and others devoting their attention to this branch of science will not 
attempt to exhibit their attainments to the agricultural minds of the 
‘“*men of Kent.” 

I may remark, after some little practical experience, that lightuess, 
great motive power, and simplicity of steerage are the particular 
requirements of passenger carriages ou common roads, 

1 have been making a series of experiments with this engi 
with the view of ultimately adopting the use of it for a fire engine, 
where we find in America they have been in vogue for the past ten 
years. 

I shall be happy, on some future occasion, to give further informa- 
tion to you upon this subject. Freverick lovers. 

Fire Engine Station, Hodges’ Distillery, Lambeth. 


s than six sum- 
nunty of Kent. One 




















INSTITUTION OF CIVIL ENGINEERS OF FRANCE. 
Meeting of the 21st October, 1364. 


M. Gager proposed to rectify some of the statistics given by M. 
Flachat, at their last sitting, in his paper on the Suez Canal works. 

M. Fracuar said, that, as the figures quoted in his paper had been 
taken from the reports presented to the shareholders by the society 
itself, he was bound to consider them correct. . 

The Preswenr thought it would be time enough to male corree- 
tions, if they were needed, at one of the next sittings, when the 
subject would be reconsidered. The President then announced to 
the society that M. Perdonnet had just been promoted to the rank 
of commander in the order of Liegou of Honour, and that M. Eagene 
Flachat had been created grand officer of the order of Charles ILL, 
and M. Moreaux, knight of the order of the “ Lion Néerlandais.” 
The President read the following communication from M. 
Perdonnet :— 

“ For some time past I have desired to make experiments witha 
view to elucidate some obscure points in the theory of resistance on 
railroads, and of the force developed by locomotives. ‘ime has 
always failed me for the realisation of this project. Age now com- 
pels me to renounce it. I bequeath the heritage to younger men, 
and, to encourage their acceptance of it, I here offer to the Society 
of Civil Engineers a prize of 2,000 francs, represented in a gold 
medal bearing the portrait of George Stephenson, aud of Séguin 
Senior; to be awarded by a select commission chosen from the 
Society, to the author of experiments, to be mace within the next 
two years, which shall best respond to the requisitions of a pro- 
gramme I have the honour of submitting for the Society’s approval, 
with the request that it may be by them modified and completed, as 
they deem fit. 

“ I trust that my example may be followed by others, as the plan 
will surely conduce to the propagation of the ideas of progress which 
our society represents. 

“T particularly desire, M. le President, that this communication 
be made by you, who so well represent the most advanced science 
of railways.” 

The committee will be informed of the programme suggested by 
M. Perdonnet, and it will afterwards be communicated to the 
Society. 

The Society voted, with acclamation, their thanks to M. Perdonnet. 

The order of the day called for the paper of M. Rancés, on some 
experiments aud preparation for diminishing the combustibility of 
woods. 

M. Facnart desired to offer a few observations first. 

M. Rancés’ experiments were provoked by MM. Lechatelier and 
Flachat. ‘The inflammability of the woods employed in the 
interior construction of vessels, especially of steam boats, is one 
source of danger, ‘The fire usually begins in closed spaces, and the 
smoke immediately resulting fills these spaces, rendering it impossi- 
ble to enter them and discover the source of the fire. In these 
circumstances it is hopeless to provide efficacious aid. If the timber 
were made invombustible, or at least uninflammable, this cause 0 
danger would almost disappear. We may thus recognise the 
amount of interest attaching to the preparations attempted by MM. 
Lechatelier and Flachat. 

Pine is the wood generally used for the interior timber work of 
vessels. It is generally stripped of its sap wood, and in this con- 
dition resists ail penetration. For the preparation of a few 
millimetres of thickuess, pressures of eleven ial vedios atmospheres 
are needed. It might well be feared that a preparation so super- 
ficial, would avail little, nevertheless, as these gentlemen had at 
their disposal a Legé et Fleury-Pironnet apparatus, they were 
inclined to experiment. First had to be decided the materials to be 
used, 

Earthy salts are pretty good for the purpose, but dear. Wood 
prepared by aid of these salts is uninflammable by virtue of the 
proportion of cinder it gains from them. It has been found that 
wood coated or saturated with earthy salts yields a proportion of 
ashes !ar in advauce of the untreated wood. 

Sea salt is cheap, but its deliquescer ' 
destroy the paints, seemed to untit it for suse. Lut by purging 
it from salts of magnesia, the presence of which occasioned its deli- 
quescence, it becomes entirely suitable, and, as it Las the recommen- 
dation of cheapness, has been selected. 

There remained to settle the staudard of solution. The liquids 
employed in the preparation of woods by sulphate of copper contain 
a maximum of two kilogrammes of solid sulphate per hectolitre of 
water. A liquid holding more than two kilogrammes filters away 
at the extremities of the piece operated upon, so that the quantity of 
sulphate ,introduced into the wood is not in proportion to the 
strength of the liquid. But, as in the present case, the preparation 
was only superficial, there was uo fear of filtering, and the solution 
was made as strong as five kilogrammes to a hectolitre. 

The great aim was to introduce into the dressed wood the largest 
possible quantity of salt, and, with this in view, it was tried whether 
successive operations would greatly augment the original quantity 
of fixed salt. But, though the wood was left to get perfectly dry 
between all the successive operations, the result obtained was far 
from commensurate with their number. 

As will appear in M. Rancés’ note, the results of experiments on 
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several sorts of pine have been unsatisfactory, their inflammability 
being but little reduced. 

In experiments instituted by the Paris Omnibus Company, sub- 
sequently to those made by M. Rancés, more conclusive results were 
obtained, the woods becoming much less inflammable, and their 
surface being covered with a thick coating of ashes. 

M. Rances then read his note. After considering at some length 
the utility of these experiments, M. Rancés developed the reasons 
for the preference given to sea salt, and indicated the proportion 
adopted in mixing the liquid. 

The experiments took place at Bordeaux, where the presence of 
the Legé et Fleury-Pironnet patent apparatus afforded them help. 

The wood experimented upon consisted of joists and planks in 
white and red deal, and joists of pitch pine. Some of these pieces 
were entirely of heart wood, others contained sap wood, and some 
were altogether sap wood. 

Some pieces were subjected to four preparations, some to three, 
some to two, enough time being always allowed for drying between 
two successive operations. 

M. Rancés produced a table, in which were shown the conditions 
in which the experiments were made, and the results as to the 
quantity of liquid absorbed. 

It exhibits that of the same substance certain pieces of heart 
wood alone absorb more liquor than others consisting partly of sap 
woou,. 

This anomaly, rather apparent than real, M. Rancés explains by 
the presence in the heart of the wood of knots, which absorb largely. 

The heart of pitch pine is seen to have absorbed not more than 
3 or 4 per cent. The heart of white deal, and especially of red 
deal, absorbs better than the heart of pitch pine. 

The sap wood of the three substances, and particularly of the | 
white and red deal, becomes highly impregnated with the solution. 

The planks retained their straizhtness during the operations, 
and did not warp in drying. 

The analysis of a piece of red deal sap wood which had beer 
injected four times, evidenced that these successive operations, 
far from quadrupling the amount of solid salt left in the wood, 
augmented it only im the proportion of 4th to 4rd, ie., about 
jb or 8 per cent. From this, M. Rancés concluded that it | 
would be better to limit the number of operations and make the 
liquor stronger. 

J'o test tue actual influence of this process on the combus- 
tibility of woods, there were raised five little piles, measuring about 
one decistére each, composed of completely dried specimens, in 
every case of identical size, arranged in a sort of grating, to leave 
free passage to the flame. 

The first pile was of white deal, unprepared; the second, red 
deal, unprepared ; the third, pitch pine, prepared three times; the 
fourth, white deal, prepared three times; the fifth, red deal, prepared | 
three times, 

All fires were lighted atthe same moment, and burned continuously 
with flame. The three first were consumed in 45 min., the two 
last burned ten minutes longer—their flame somewhat shorter, the 
surface of their pieces a little blacker; their combustion, in short, | 
rather less ready. 

A piece of red deal sap wood, of fourfold preparation, placed on 
the fifth pile, was nearly ten minutes in taking fire. 

So thai, the sea salt preparation exercises no important influence 
on the combustion. It is certain that the timbers become less 
inflammable, the more sap wood they coutain,—it is then probable 
that better results might have been obtained from light wood, with 
a small proportiun of sap wood, such as the poplar. 

The injection of sea salt hardens the timber very little. 

The price of preparation, allowing « proportion of 30 kilometres 
fixed salt for cubic métre, has been computed by M. Rances at— 

Value of 30 kilometres of sea salt, at 25f. per 1,000 


















| 
kilometres ... ose cee ove eco oo. OF. 75c. | 
Treatment of the wood, maintenance of apparatus, 
personal supervision, heating of the machine, 
and sundries $e ov eve out eee Lf. Tic. 
Total ewe 2f, 50. 


he price of the wood would thus be but little affected by the pre- 
paration. M. Rances makes the foliowing résumé, deduced from | 
experiments :— 

1, ‘bat the quantity of salt absorbed is quite disproportionate to 
the number of operations. 

2. ‘Lhat the presence of salt in the tizsues of the timber diminishes 
its inflammability slightly, but that its quantity is too limited to | 
prevent flame in combustion. 

3. That the process chauges the properties of the wood so little, 
that the difference is imperceptible for working purposes. 

4, That the net cost of preparation does not exceed, on the whole, 
2f. 50c. per cubic métre. 

5. That the shape of the timber remains unchanged, so that it may 
by prepared after being cut up into the required dimensions ready 
for use - an indispensable condition, in order that the salt may duly 
penetrate to the heart of the wood. 

The Presipent remarked that the results brought forward by M. | 
Rancés were nearly nil. : 

M. Fiacuar said that he had, indeed, been discouraged at the close 
of the above experiments, but that the subsequent experience of the 
omnibus company had, in some measure, restored his corfidence, and | 
he proposes to pursue the investigation. He hopes for much fuller | 
results from light woods, as the “ grisard” and beech, already used 
in ship joinery. If the effect proved insufficient when thick pieces 
were treated, the surface could be multiplied by composing the 
carpentry of very thin timbers saponified. It is to be remembered | 
tkat timber prepared with silicates was tried in the Champ de 
Mars, and no abatement of the combustion was observable, the pre- 
paratiou not having taken effect. 


\ 
| 


Enarineerina Epvcation. 

M. Benoit-Dvporraim next read a memorial on professional educa- 
tion. ‘To do justice to this subject he felt that he should place him- 
self on a stand-point more geueral, and consequently more elevated, 
and discuss the question of education in its widest bearing. 

According to Lim, there are four essential and distiuct parts in the 
education of a mau. 

The first part comprises moral, relizious, and philosophical train- 
ing—education, properly so called; the second is literary traiaing, or 
instruction; the third is education in science and physics; the 
fourth, and last, professional education. 

Each one of these branches may itself bo subdivided, and be em- 
braced as primary, secondary, or superior, in accordance with tke 
capacity of the individual and the means he commands. It will te 
acknowledged, a priori, that the two first branches are indispensable 
for every man, since they develope intelligence, and give us clear 
views of duty. In its programme of studies and choice of books, the 
University directs academic teaching with this double aim, both in 
the Lyceums (or colleges) and in its primary and secondary schools. 

it is but natural that the young men leaving the colleges have no 
assured position or future. University education is, after all, but 
the beginning of education, and must be completed by special pro- 
fessional stuaies. University education professes to impart in the 
best style those primary branches of moral, philosophical, religious, 
and literary teaching, just as the Polytechnic and Centra! Schools 
are the first-rate teachers of professional science. Side by side with 
the intellectual, there is a practical and material point of view, 
which is just as important, and requires as long study, and for which 
young people sbould be prepared. With this conviction, the 
University has prescribed the study of physical, as well as of intel- 
lectual science. 

It is impossible to frame a course of scientific studies which shall 
answer the needs of all pupils, at whatever age they had left the | 
college benches; it must be drawn up with a view to the least'impor- 
tant and the most ordinary cases, i, 

In the language of the present day, borrowed from ancient 
paganism, there is no need to attend to the scientific culture of | 
pupils who are destined to an independent enreer, since they 


disdain it, and can distinguish nothing sublime in nature and the 
natural sciences, 

It is only necessary, it is said, for such pupils as are destined to 
special schools,—the Naval School, the Polytechnic, the Schools of 
Arts and Trades, the Central School, or School of Commerce, &c. 
“ Well!” says M. Benoit Duportail, “we must acknowledge it is 
in view of such careers as these that that the scientific course of 
the lyceums has been instituted. in the lower classes are taught 
arithmetic and geometry, which may be considered the bases of all 
scientific instruction, and the elements of which are difficult for the 
majority of scholars. Intelligent professors will early familiarise 
their pupils with the use of letters for representiug numerical 
quantities, which is the only difficult idea in algebra; all other 
sciences are only, so to speak, applications of arithmetic, geometry, 
and algebra, and when these three are well mastered the others are 
easily learned.” 

He observes that physics cannot be learned without a preliminary 
acquaintance with arithmetic and geometry; that the study of 
chemistry must be assisted by a knowledge of physics; that to learn 
mineralogy there must be a groundwork of both chemistry and 
geometry. 

“ These are linked together, and we must perforce follow nature’s 
own order, It must be acknowledged that the university course is 
conformed to those exigences in the nature of things which deter- 
mine the order and division of the various branches of teaching. It 
must also be remembered that mathematics and the physical sciences 
in general cannot be advantageously taught to children, because 
the mind must first have acquired a certain rectitude of reasoning 
and an unfailing precision in order that false ideas, more injurious 
than complete absence of ideas, may not take root. Thirteen or 
fourteen may be the proper age for this class of instruction in the 
greater number of pupils.” M. Benoit Duportail is, however, of 
o; inion that there is a science which should be taught early, not 
only in colleges, but in the primary schools, viz., natural history, 


| which everyone ought to understand, and which is independent of 


preliminaries. There is another thing which he much regrets to 
find absent from university education—drawing, which is as indis- 
pensable as arithmetic, and which, as was well said by an eminent 
engineer, is the language of the engineer. From this point of view 
the teaching of the colleges does not respond to the requirements of 
the age, and the primary teaching is still too advanced. Besides, 
it must be remarked that linear drawing demands no knowledge of 
either arithmetic or geometry, and that great skill may be attained 
by aid of graphic processes. without theoretic help. 

Further than these modifications, which certainly are of much 
interest, M. Benoit Duportail sees nothing to be claimed of the uni- 
versity. 

“ What is true for college pupils,” he adds, “is equally true for 
the pupils of primary and secondary establishments. It is vain to 
think of replacing literary studies by scientitic, for it is not to be 
expected that mathematics can be explained to children of tep or 
twelve. If choice is to be made of one system over the other, it 
must be in favour of the primary or secondary, in which the study 
of drawing takes an integral part, while in the /ycées it is made a 
mere accessory. 

“That scientific teaching be complete, it is enough that special 
schools should exist for each speci«lity, where everyone may study 
those sciences which are necessary for the exercise of his chosen 
profession. Such schools are not wanting, all the members of our 
Society are come from special schools,—the Schools of Art and 
Trades, the Polytechnic, the School of Mines at Saint Etienne, the 
Central Schools, are certainly, professionally considered, supericr 
schools. 

“Still there are some gaps in this respect. There should be a 
special school created for spinning, weaving, dyeing, and their 
industries connected with them; another for pottery, glass work, 
brick-making, aud the industrial plastic arts generally. But these 
are only wants in a system of education which, in a general way, 
answers most of the requirements of the age. 

“It is certain that, if the primary scientific education does not 
entirely satisfy these demands, it renders important services. Do we 
not all know these elementary courses provided in the grand 
centres of population—in which are professed physics, chemistry, 
drawing—even algebra and mechanics—and which are multiplying 
from day to day, thanks to the spirited initiative of the Polytechnic 


| Association, and of its venerable and beloved president, M. Per- 


o” 


donnet ? 

“Up to this point,” says M. B. Dupontail, “ the actual state of 
things appears to me satisfactory, or nearly so; but in that which 
concerns the fourth point of a professional education I cannot so 
report. 

“ Industry is suffering at this moment, and suffering much, from 
an evil which calls for a prompt remedy; but the question is to 
know what must be the remedy, and how it must be applied. 

“It nas been thought the cure might come from the creation of a 
considerable number of special professional schools, where the work- 
people of the different bodies of the state could acquire the practice 
of their profession or trade, For my part, I hold this to be a bad 
plan, and conducive only to useless expenses and complications 
without results. In short, I believe that what is wrongly called 
professional teaching is quite beyond the domain of teaching; we 
have been misled by the term, What is called professional teaching 
is not teachiug, but simply an apprenticeship,—the beginning of the 
ge eee or trade—a matter of the work-room, and not a question 
or the university. 

“ Apprenticeship is not special to manual trades, but common to 
all professions without exception, The young painter and sculptor, 
who pass several years in the studio of a renowned artist, are serving 
their apprenticeship. The case is the same with the young architect 
or engiveer, who draw their plans and designs under the eye of 
another architect or engineer ; with the young notary, who enters 
as seventh or eighth clerk into an office, to learn how to draw up 
marriage certificates, sale contracts, and inventories after a decease ; 
with the majority of merchants who serve their apprenticeship under 
the name of clerks in some shop or other; and it is the same in all 
conditions, in art, trade, and the professions in general. There is 
difference only in the nature of the work done. The means and 
progress are everywhere and always the same. The young men 
who follow a diplomatic career are themselves obliged to enter a 
ministry, prefecture, or the office of an ambassador to serve their 
apprenticeship, One must enter a study, a studio, an office, and a 
shop to learn those thousand details and secrets, the inner machinery 
of each speciality. 

“] have laid before you, sirs, unconsciously, the solution of the 
question. Jt is in the establishments where is practised the profes- 
sion to be embraced, and there only that professional teaching must 
be sought—one’s apprenticeship passed. No school can replace the 
workshop, the shops, and the offices. Do not, then, let us seek to 
create with much trouble schools which would cost dear and be of 
no use. Let us develope the apprenticeship too much neglected 
during the last twenty years. Let it be recommended by men who 
have influence in industry, and we shall be sure of having clever 
and intelligent workmen, and good and beautiful produce which 
will rival foreign produce with success. What is in fact wanting is 
not a sufficient number of workmen to supply the needs of industry, 
but really clever workmen. 

“In the interests of industry, and for the welfare of the appren- 
tices themselves, in view of their future, it were highly advisable 
that patrons should admit no apprentice but with the warrant of a 
detailed apprenticeship coutract, clearly stipulating the obligations 
and reciprocal engagements of either party. In these conditions the 
work-rooms would become what they should be—veritable schools, 
where the apprentice would receive the professional training neces- 


| sary to him. 


M. Benoit-Duportail then considers the proportion which ought 
to exist between the number of workmen and of apprentices. He 


| remarks that the mean duration of a serious apprenticeship being 


from three to four years, and the period of practising a profession 
being generally thirty-five or forty, the proportion should be about 
ten in one hundred, if there were no modifying causes. Lut as he 








finds in all work-rooms a considerable number of drudges, and as 
some employments—such as those of digger and smith—need no 
apprenticeship, he changes the relative number to five or six per 
cent. The proportion might with advantage be larger in the work- 
rooms commanding the best resources, richest in the means of in- 
struction and practice, and most favourable to the development of 
young intelligence. 

M. B. Duportail does not agree with some eminent men, who think 
it would be neces-ary to give a general practical knowledge to the 
workmen, to enable them, in case of the temporary stoppage of their 
own branch of occupation, to embrace avother to which they are not 
entire strangers. He finds that when the workmen is sume time 
without practising his own profession he grows uuskilful in it, and is 
obliged, to a certain extent, to enter upon a second apprenticeship on 
returning to it—in short, speciality alone will make good workmen. 
He thinks, further, that such a state of things would only be found 
of real result in the great centres of population, where these muta- 
tions in sudden crises adjust themselves as it is ; but that it would 
be ineffective in small places, and such as depend wholly upon one 
class of industry; that, in the case of these latter, new industries 
and establishments would have to be set up before the work-people 
could have the chance of changing occupation. He thought the 
majority of men out of work could not leave their native place in 
search of new work, as they have ties of interest, affection, and 
family, which keep them stationary. 

They find at home resources and aid which would not meet them 
in astrange place. Even supposing they would immediately find 
work in the place they emigrate to, the expenses and losses of a 
removal would often be in excess of the salary gained. Then they 
have no certainty of meeting with occupation in the locality they 
might arrive in, and it is often prudent for them to defer emigration 
until they know of something assured. 

M. Bb. Duportail says that, without entering into the details of 
professional schools, since he does not believe in their efficacy, he 
should remark in passing that such an institution would inevitably 
conduce to greatcomplication, Taking the proportion oi v per cent, 
for the relative number of apprentices and workmen, and con- 
sidering that the total pumber ot French workmen is certainly moro 
than a million, fifty thousand apprentices must be formed, and two 
or three hundred schools created, each one differing from the others, 
To speak of such facts is enough to make evident the difficulties of 
such schools. 

, The real source of the evil is that apprenticeship has been neg- 
ected. 

Let us acknowledge this fault of the past, and broadly proclaim 
that particular care is uecessary in the formation of apprentices, as 
Graffenstaden, le Creuzot and the Northern Railway have done. 

Let us solicit the help of Goverament in this matter; let us claim 
special encouragement for those establishments whereapprenticeship 
is best organised and developed, and from this time forward the 
capa-ity of French workmen will rise and pi ogress. 

It is @ great point that the heads of establistments insist that 
their apprentices and young workpeople follow diligently the 
course destined for their literary and scivutific instruction, as is the 
case in the above-quoted establishments, and be assured that, by 
such means, our industry will attain a pitch of excellence never yet 
realised. 

M. Flachat considered M. Benoit Duportail’s work to be an 
excellent study, conteining many new and interesting conceptions, 
but he did not entirely partake the opinions there expressed. 


Dunit InrernaTionaAL Exuimition, 1865.— On Wednesday 
evening, at the ordinary meeting of the Society of Arts, Lord 
Dutlerin, K.C.B., in the chair, an interesting paper on the “ Progress 
of Irish Industry, and the Dublin International Exhibition of 1865,” 
was read by Sir R. Kane, F.R.S. ‘Lhe paper pointed out the advance 
that had been made in various Irish manufactures and industries 
during the past ten years, and gave a detail of the steps that had 
been taken towards the establishment of the second great Interna- 
tional Exhibition in Ireland, to} be; opened in May next year. It 
was shown that a very good representation would be made, not 
only of Irish manufactures, but of the best specimens o! art and 
industry of all the leading States of Europe, as weil as of India, and 
of many of the principal British colonies. The hearty co-operation 
of British artists and manufacturers was invited, in order that all 
the credit might not fall to foreign exhibitors. At the close of the 
paper a discussion ensued, in which Lord Powerscourt, Mr. Chi- 
chester Fortescue, Mr. H. Cole, C. B., Mr. Hawes, the chairman of 
the council, and other gentlemen took part. In response to an 
appeal from the chairman, Mr. Hercules Macdonneil and Mr. 
Antonio Brady gave an account of the cordial reception and 
enthusiastic promises of support they had received in those countries 
of the Continent which they had visited on bebalf of the Exhibition. 

A New Way to pay OLp Desrs—We have been considerably 
interested in the perusal of an account of a trial—Williaw Laurie, 
engineer, late of Bolton, against Dr. Casolani and Nicola Mamo— 
which recently took place in the island of Malta, where all the 
parties at present reside; and as the plaintiff is well known and 
highly respected in this town, in which he was for many years a 
resident, we think an outline of the case will not prove uninteresting 
to our readers. It appears that Mr. Laurie was engaged by the 
above firm to go to Malta, in 1860, to take the oversight of the 
erection and completion of machinery for stone and wood sawing; 
the contract stating that for these services he should receive 
£8 per week, and that in the event of cither party wishing to 
change their relations, six months’ notice must be given 
to the other. In 1862 the works were suspended through 
pecuniary dilliculties, when most of tue emuloyces were discharged, 
but Mr. Laurie was retained, on the ground that the suspension was 
only temporary. Inttalments of salary were paid him curing a 
period of fifteen months after the suspension; but the balance aue 
becoming heavy. aid the payments light, he summoned the firm , nto 
the Commercial Court, where a decision was given in his favour, 
condemning defendants to pay up arrears and costs. The latter, 
however, brought the case intu the Appeal Court, and here a sin- 
gular scene was enacted, ‘he defendant Casolani, it seems, is a 
Catholic bishop im partibus, and he appeared in court in full 
canonicals—a circumstance not without iniluence, we are given to 
understand, in a country like Malta, where most oi the people are of 
the Catholic persuasion. It is inferred that undue advantage was 
taken of his ecclesiastical position by the leading defendant, Be 
this as it may, toe bishop was allowed a loophole to escape fulfilling 
the contract which he, in common with the other parties to the suit, 
had signed. ‘Ihe contract said that six months’ notice was to be 
given, but it did not say that such notice was to be given in 
writing. Now, the bishop asserted that Mr. Laurie had received 
notice to quit when the coucern suspended operations ; and although 
it was shown that this could not have been the tact, as Mr. Laurie 
had not only worked for the firm long after the expiry of the 
alleged six months, but had dcclined repeated offers of good situations 
iter that period, on the ground that he was in tue defendants’ 
service, and that their suspension was, as they frequently represented 
to him, only temporary,—in spite of all this, the judge of this 
Appeal Court actually accorded the defendants the alternative ot 
swearing that an understanding existed between the contending 
parties that the plaintiff was on his six months’ notice trom the 
period named. Of course, Mr. Laurie’s claim went to the wail at 
once, for the defendants swore as the court pe:mitted or suggested, 
and thus cancelled their debt. ‘The judge, apparently, did not take 
the trouble to inquire whether Mr. Laurie could swear on his own 
behalf; it sufficed that Casolani and Co. understood so and 80, anc 
they were, as we have said, actually allowed to disclaim on oath all 
responsibility for the claim so clearly incurred under their own 
signatures. We confess to great surprise at such a legal decision as 
this in any portion of her Majesty's dominions. On the same prin- 
ciple, it would appear, that any creditor could pay his debt by 
swearing that he did not owe it ; and it is far easier to some people 
to swear an oath than to pay a debt iu hard cash.—JSolton Adver- 
tiser, 
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BECKTON’S ENGINES FOR FORCING AND EXHAUSTING AIR, 


_ Tus invention, by M. T. G. Beckton, C.E., of Whitby, relatos to 
improvements in machinery for forcing and exhausting air. For 
the purposes referred to, a driving and a forcing, blowing, or ex- 
hausting cylinder are employed, placed with their axes in the same 
line, and fitted with suitable pistons, both attached to the same rod (so 
that the motion of the driving piston is conveyed direct to the piston 
of the forcing, blowing or exhausting cylinder), and to the piston of 
the forcing, blowing, or exhausting cylinder is jointed a connecting 
rod, which gives motion, by means of a crank, to a fly-wheel shaft, 
carrying one or more fly wheels for the purpose of equalising the 
motion of the machine. The connecting rod described passes 
through a vibrating air-tight gland, situated in or attached toa 
slide working against a suitable face formed upon or attached to the 
cylinder cover, so that, as the reciprocating action of the piston 
causes the crank to revolve, the consequent oscillation of the con- 
necting rod gives motion to the slide, so as to open and close the 
ports leading respectively to the blast, main, or other pipe or flue, 
into or from which air or gas is required to be forced or exhausted, 
and to the atmosphere, as required. The movement of a correspond- 
ing slide for opening and closing the corresponding ports at the 
opposite end of the cylinder is effected by means of a rocking lever 
e ~ a connected with and moved by the slide previously men- 
oned, 

Fig. 1 is a vertical section, Fig. 2 a horizontal section, showing 
the top cover of the blowing or forcing cylinder in plan beneath ; 
and Fig. 3, a sectional plan, showing the crank shaft and lower 
part of the framing of the engine or apparatus. The apparatus con- 
sists of two cylinders, Fig. 7, placed in this case vertically one above 
the other, and having their axis in the same right line. The upper 
and smaller cylinder a is an ordinary steam cylinder, having 
passages for conducting the steam to and from the opposite sides of 
the piston J, and a valve a! for regulating its admission and 
emission in the usual manner. The piston rod ¢ (which works 
through a steam tight stuffing box in the lower cover of ‘he steam 
cylinder) is common both to the steam piston 6 and to the piston d 
of the blowing cylinder e, the latter of which is securely attacbed to 
its lower end by means of a slightly conical bush d', and counter- 
sunk nut d?,as shown. The connecting rod /, whereby motion is 
communicated from the piston d to the crank shaft g, is jointed to the 
former by means of a pin /!, supported in bearings /?, formed in 
brasses fitted into slots formed at opposite sides of the bush a', 
and held down by blocks /%, adjustable by set screws /*, to follow 
up the wear of the blocks. g',g*, are openings formed in the top 
cover of the blowing cylinder e, for the purpose of admitting the air 
or gas required to be blown or forced, and A, h', are like openings 
for allowing such air or gas at the return stroke of the piston d to 
escape into the pipe i, and thence into the blast main i. The 
opening and closing of these ports or openings at the proper times 
are effected by a slide /, actuated as hereafter explained. Corre- 
sponding openings g*,g', and A?, h, in the bottom cover of the 
cylinder ¢, fitted with a slide j, serve in like manner for the entrance 
of air to, and its exit from, beneath the piston d, whence it passes by 
@ pipe, #*, into the blast main. Throttle valves, i? and i‘, are pro- 
vided for the purpose of regulating the size of the openings into the 
blast main i’. ‘he opening and closing of the inlet and exit 
openings at the bottom of the blowing cylinder are effected by 
means of a slide j, to which motion is imparted from the connecting 
rod f; by means of the vibrating gland 4, attached to the slide, and 
fitting air-tight upon the rectangular part of the rod which passes 
freely through it, and by its oscillations gives motion to the slide 
as required. In order that the gland & may freely adjust 
itself to the various angles assumed by the connecting rod, 
it is fitted into a block &', formed with two ams or gudgeons /%, 
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which are supported in bearings formed with or attached ‘to the 
slide j. From the slide 7, moved as described, motion is imparted?to 
the stide J by means of a link m, jointed at one end to the slide j, and 
at the other end to the lever n, having its fulcrum at n!, and jointed 
at its upper end to one end of a link m!, the other end of which is 
jointed to the slide 7. The crank shaft g is supported in bearings o, 
and has keyed upon it the eccentric p, from which motion is com- 
municated by the connecting link p' and rod p*, to the valve a! of the 
steam cylinder. I'ly wheels g and q' are keyed upen the crank shaft 
for the purpose of equalising the motion of the apparatus. 

The action of the apparatus is as follows:—When the throttle 
valves i? and i‘ have been sufficiently opened for the passage of the 
air required to be forced into the blast main, steam is admitted to the 
cylinder a, the piston of which, in the positions of the parts as 
shown, will then move downward, carrying with it the piston d, and 
drawing air through the openings g', g’, into the space at the upper 
side of the piston d, the air from beneath it being at the same time 
forced out through the openings h*, 4°, and pipe 7, into the blast 
main. On the arrival of the pistons at the end of their stroke, the 
change of position of the connecting rod f will have moved the 
slides 7 and j, so as to close the openings g', 9", forming a commu- 
nication between the space at the upper side of the piston d and the 
atmosphere, and to open those (h, /',) forming a communication 
between that space and the pipe 7, leading to the blast main, while 
the inlet openings g', g*, having been uncovered, and the exit 
openings A*, 43, at the same time closed ; the effect will be that on 
the pistons commencing their upward stroke, air will be drawn in 
beneath the piston d, while the air from its upper side will be 
expelled through the openings or ports /, /', and pipe i into the blast 
main, 





Tue London Engineering Company have just concluded a 
contract for the construction of over five acres of iron roofing 
for the Bombay station of the, Great Indian Peninsula Rail- 
way. 

Tue AcuiLties.—The iron frigate Achilles, 20 guns, 6,079 tons, 
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stated to be precisely the same as the Warrior's; in fact she is a 
second Warrior, both in hull and engines, with the singls but im- 
portant exception that she is an Admiralty “improvement” on the 
Warrior, inasmuch that the Achilles has had her bilges pulled out a 
little, her floor also slightly lengthened forward, her armour- 

lating carried up to her main deck above the water-line round her 

w and stern, her hull being also minus figurehead and quarter 
galleries, and four masts put into her in lieu of the ordinary three. 
With these supposed improvements it might reasonably have been 
expected that the Achilles would have beaten the Warrior 
in point of speed at the measured mile, but the contrary was the 
result, and the Warrior still retains her proud position as the 
fleetest war ship under steam in her Majesty’s navy. The tem- 
perature taken during the first and last ruus were— 


When taken. On deck. Engine-room, Fore stokehole. Aft stokehole. 
lst run 48 70 84 63 94 92114 116 125 118 
6th run 48 74 838 65 9v 104 118 123 130 123 


Of the engines no particular description need be given, as they are 
counterparts of those of the Warrior, and they did their work quite 
as satisfactorily 01 Wedesday as the Warrior's didon the day of her 
trial. More than this cannot be said in their favour, for the simple 
fact that it would be impossible to award them a higher meed of 
praise. ‘They were in sole charge throughout the day of the chief 
engineer of the ship, Mr. J. Leys. Messrs. Penn were represented 
on board by Mr. Matthews, a member of the firm. 

Discoveries In EvectroePuating.—M. Weil, a French chemist, 
announces a new method of depositing metals. The baths he 
employs consist of metallic salts or oxides in alkaline solutions by 
means of tartaric acid, glycerine, albumen, or other substances, 
which prevent the precipitation of the oxide by the fixed alkali, in 
some cases with and in others without the aid of zinc or lead, and 
at various temperatures according to circumstances. He claims 
also to be able, by like means, to give variety of colour to articles 
covered with copper by his process. M. Weil says that the most 
important application of his discovery is the deposit of copper and 
the bronzing of iron (cast as well as wrought) and steel, without 
the preparatory dressings with conducting substances, which are 





1,250-horse power of engines, Captain E. Vansittart, com her 
official trials in her sea-going trim on Wednesday at Portsmouth, with 
her runs over the trial ground at the measured mile in Stokes Bay, 
with full boiler power, and in making her circles, also under fu!l 
power. The following, according to the 7imes, are the results of the 
runs :— 


Time. Speed of Ship. Steam. Vacuum. Rev. of 
No. of Run. M. 8 Knots, Lb. Inches. Engines, 
1 413 14220 223 25 403 
2 5 6 11764 23 25 49 
3 43 14815 233 25 49} 
4 5 8 11°668 22 26 484 
5 3 56 15°254 23 25 493 
6 6 16 11°392 234 25 50 
7 3 50 15°652 23 2 50 
8 619 11°285 25 26 50 


The ship's draught of water was 25ft. Gin. forward, and 26ft. 10in. 
aft. She was not quite complete in all her stores, although the 
deficiency was but trifling, and she had 560 tons of coal in her 
bunkers, when she could have stowed 760 tons. The wind was 
moderately fresh, about 4in strength from E.N.E., with smooth 
water. The engines drive a four-blade Mangin screw, the blades 
being fixed at equidistant intervals round the boss on the shafting, 
the diameter of the screw being 24ft. 6in., and its pitch 25/t. din. 
The engines are of precisely the same power as those of the Warrior 
—1,250-horse—made from the same patterns, and by the same 
eminent makers, Messrs. Penn. The ship's midship section is 





y in proceeding according to the ordinary methods before 
the object is placed in the bath and submitted to galvanic action. 
This, if it bear the test of practice, isa very important fact. Iron 
and steel thus coated with copper may, says M. Weil, be afterwards 
silvered or nickelised by his process. 

Society or Arts.—The subject selected for the first course of 
Cantor lectures about to be delivered before this society is the 
“ Reproduction of Natural Forms by Art and Manufacture.” The 
lecturer is B. Waterhouse Hawkins, Esq., F.G.8., F.L.S. The 
syllabus runs as follows :—Lecture I. (Introductory), December 12th : 
“On the nature and probable influence of museums of natural 
history and art collections, and their effect on the public mind ard 
taste.” (Illustrated).—Lecture L1., December 19th : “ Demonstra- 
tions of the unity of plan in the external forms of animals, the just 
appreciation of which facilitates the work of the artistic producer, 
and adds to the enjoyment of tke intelligent possessor of works of 
art.”"—Lecture IlI., January 16th, 1865: “On the varieties of 
artistic treatment of the forms of animal and vegetable life—pictorial 
representation; conventional ornamental, allegorical, and symbolic 
combinations of animal forms.”—Lecture 1V., January 23rd: “* On 
the fitness of designs, and their adaptation to the conditions of the 
materials in which they are to be produced (demonstrated by metal 
work processes, sand moul:ling, casting, and chasing )."—Lecture V., 
January 30th : “On ceramic manufactures, with the influence of tue 
material on the design and its successful production—mvdern terra- 
cotta, della-robbia ware, majolica, aud parian,” 
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TO CORRESPONDENTS. 

Notice.—A SpeciaL EDITION of THE ENGINEER ¢ 
published for FoREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,” We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 


ENGINEER compels us to go to press at an early hour of 


the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 


*," Covers for binding the Volumes can be had from the Publisher 
price 2s. 6d. each. 
Avpresses WanteD.—Our publisher will be glad to be informed of the 
esent residence of Capt. Antrobus, late of Three Mill-lane, Bromiley, 
Middlesex ; Messrs. Hepworth and Doyle, Birmingham, and Mr. J. 
Margetson, Queningion Mill, near Swindon; letters aduressed to 
whom have been returned throush the Dead Letter Office. 


T. B.—We regret to say that the numbers required by you are out of print. 

A SUBSCRIBER.— Write to a bookseller, We Lelieve that there is no work of the 
kindi n existence. : 

InVisTiGaTon.— The earlier volumes of THE ENGINEER contain many valuable 
articles on the gyroscope. HW rite toa buokseller, 

T. ScoTt.— We must refer you to Messrs. Spon, of Bucklersbury, who will 
supply you with every information you require. 

INQUIRER.— We should advise you to apply to an agent who pre viously has 
had nothing whotever to say to the invention you wish to patent 

E. W.— Messrs. Eiliot!, mathemat.cal instrument makers, Strand, will supply 
gou with the Richards’ Indicator.. They are the only makers in England, 

J. F.—A thoroughly good book on the properties of cast iron, and modern 
practice in founding, ismuch wanted. Overman’s “ Ironfounders’ Guide” 
might suit your purpose. 

3. G.—We have cavefallly inspected your drawing, calculated the area, and 
the moments of the weights, but we cannot sind any grounds sor altering 
the opinions which we have already given you. 

RED OxiDE.— We ave enabled to inform this correspondent that he can procure 
red oxide of iron paint from W. Hall, Dartmouth-street, Birmingham. The 
Melin Grigith Ochre Company, Cardift, also manufacture this paint. 

W.C. (Dublin).— We have no recollection of recewing the sketches to which 

your ser. It is possible, however, thot they way have come to hand, and 

that they have not been sound to possess sufjicient interest to warrunt their 
publication, 

- H.— Hardly any two makers agree on the best taper for cotters and gibs 

of the hind you rejer to. A taper of about Yin. to the fuot willanswer your 

purpose. Use citer a point wedge or a screw and lock nuts to prevent the 
cutter working loose. 

J. W—The natural magnet is found in many parts of the Continent. You 
can evsily vbiain specimens jrom any of the Lowdon mineralogists. There 
ts a treatise on magnetism published in Weale's series, whick will supply 
you with the information you require. 

A SUBSCKIBER.— You must be more explicit. It is impossible that we can cal- 
culate the discharge px day in cubic feet, unless you supply us with the 
internal diameter of the pipe, which you have neglected to do. We know 
nothing uf the bvok to which you reser. 

» D.—Your bviler should generate steam enough for an 8-horse (effective) 
engine with ease, but not with economy. The tube surface is tov small. 
Tre great danger to be apprehended ws priming; and the boiler would be 
much improved by the addition of another fot to its height. 

A. K. M. (Dorset).—A micture of 130 parts copper, 16 tin, and 1 zine, pro- 
duces a very excel ent brass jur bearings. A cheaper brass consists of 4402. 
to Yoz. of zine to Lb. of copper ; hoz. tin may be added with advantage. 
dt is advwadtle to melt up a snail quantity of old brass with new mixtures, 
and io cast the whole mto rngots iu the jurst instance. 

M. L.— Tne best method of reparving band saus is to puss the broken ends 
each throu,h a large raw potatve, suffering them to project an inch or two. 
They may then Le safely brazed together with tard soider and a borax 
flux. The potatoe effectually prevents the transmission of heat through the 
steel, and thus the temper is unaltered, sare at the point of junction. — 

J. R.—A square piston can be made sleam-tight by the use of suitable 
metallic packing, consisting ef a couple of straight bars located within 
suitable grovves cut on each edge of the piston, and urged outwards by 
springs or gaskets behind them. The primcipal dipiculty lies in dealing 
uith tue corners, but the gask:t may be allowed to protrude slightly ; or, 
better stili, V-preces of metul may be fitted in such a manner that the 
joints between the ends of the packing lar may be vendered peryectly tight. 
We imagine that any mechanical engineer will easily supply you with such 
@ piston. You wit sind it expensive, and hurd to keep in order. 

» A.—dIn stil water the paddle-bvat would beat the screw by a very little ; in 
steaming ayainst @ head sea or a strong current, the paddie would have 
much the best of it. In rough weather, however, with a heavy beam sea, the 
ecrew would have a considerable advantage over the padde, If the two 
vessels were lashed together, stern to stern, the screw would tow the paddle- 
bout wgainst the entire jurce of her engines, at the rate of, perhaps, one 
kavt per hour. If, however, the vessels were lashed together by the bows, the 
paddle-bout would in all cases tow the screw. In calm seas the paddle-boat 
would as a rule muke the best passages; in those which are stormy the 
screw would have the advantuge. 





SMITHFIELD CLUB SHOW. 
(To the Editor of The Engineer.) 

Siz,—In your issue of the 9th inst., reviewing the Smithfield Show, we 
find a notice of a new reaping machine, which you state was exhibited by 
Messrs. Garrett. it was exnibited by us ; but, our stand adjoining theirs, 
we can account forthe mistake. Stii we shall feei obliged it 5ou will make 
the correciion in your next impression. R. HoxneBy AND SONS. 

Spittiegate Irouworks, Grantham, 14th December, 1864, 





To the Bditor of The Engineer.) 

§1k,—In justice to Messrs. Tuxford and Sons, will you allow me to state 
that the engine | exhibited at the Smithfild Club Show was manufactured 
by them, and not by Messrs. Robey, as reported. Iam the more desirous 
of correcting the error as 1 am much indebted to Messrs. Tuxford for their 
exertions in completing the engine entire, and which they effected in 
from four to five weeks. Epwarp E. ALLAN. 

5, Parliament-street, Westminster, §.W., December 13th, 1864. 





RAILWAY GRADIENTS. 
(To the Editor of The Engineer.) 


§1r,—I should feel obliged if you, or any of the numerous readers of THE 
ENGINEER, could furnish me with, cr direct me where to find, the tollowing 
in‘ormation, viz. :— 

lst. A short table or list of the highest elevations and steepest gradients 
over which different railways have beeu carried in various countries. 2nd. 
The cost per mile at which various low-priced railways have been con- 
structed in India and America. 

December l4th, 1864. G. B. 





PROSPECTS OF ROYAL NAVAL ENGINEERS. 
(To the Editor of The Engineer.) 


Sir,—In your impression of September 16th I noticed a letter on the 
prospects of naval engineers, whose truths and clear elucidations I wish to 
substantiate by my actual experience. 

With your definition of an engineer, in your impression of the previous 
week, I perfectly agree ; and have endeavoured to fulfil—and, I hope, so 
far succeeded. But I find myself, after nine years’ service spent on three 
different stations (including China and the East Indies), an officer receiving 
pine shillings a cay, and one shilling for being in charge; with a mess 
berth on the lower deck in a five-gun ship, the position of which is only 
suitable for a dog—and this on the west coast of Africa, where the 
average temperature equals 93 deg., with a Jacob’s ladder to go down on 
the lower deck, where we are entertained by a continual din of slang 
and obscene language, worthy of Newgate or St. Giles’s, and where my 
junior brother officers must study elementary mechanics, Euclid, steam, 
French, &c. 

However, I am thirty-one years of age, have been legally indentured, and 
served my time ; I have also had a certain amount of experience in various 
parts of England before I joined the service. { am in possession of a 
scholastic certificate from Dr. Woolley, and yet I am the worst paid officer 
on board ship except the second master ; and if I was promoted to-morrow 
my pay would only be equal to the first lieutenant, aged twenty-one years ; 
vssistant-paymaster, aged twenty-five years; or assistant-surgeop, aged 


years, 

dow 1 wish to know if, after seventeen years’ study and application in 
the finest science in existence, I am less deserving than another man, of, 
perhaps, six or seven years’ study under tutors who are their passing 
examiners, and whose duty afterwards is of a nominal character—there 
being persons on board ship who can and have to do duty for them ?~or one 





of ten years’ study, whose only requirements are a certain amount of com- 
position, and a knowledge of the four simple rules of arithmetic, with 
due attention to the Queen's regulations? 

If we refer to the United Service Gazette, we shall find (and I am 
most happy that such is the case) that the Admiralty has not succeeded in 
obtaining one single engineer to enter the Naval Reserve, showing, in un- 
mistakable terms, the estimation that the engineering branch of the royal 
navy is held in. 1 would advise all parents who are bringing up their sons to 
the engineer’s profession, for the royal navy, and also ai] engineers’ students 
who have obiained certificates from Dr. Woolley, to pause and consider 
before their names figure on the beoks of the Admiralty, unless they wish 
to lead a life of comparative misery and degradation. 

I have extended these remarks, Sir, farther than I intended to do, but I 
hope the importance of the question will be taken as the excuse from 

West Coast of Africa, ANOTUBK UF THE NUMBER. 

October 27th, 1864. ~_ 
MEETINGS NEXT WEEK. 

IxstitvTiox OF CiviL ENGINEERS.—Tuesday, December 20th, at eight 
p.-m.—Annual General Meeting. 

Sociery or ENGinexrs.—Monday, December 19th, Discussion on Mr. 
Latham’s paper on ** Water Supply.” 


Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is three shillings: each line afterwards, eight pence. The line averages 
eight words ; blocks are charged the same rate jor the space they jlil. All 
single advertwements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisementsand publishing department of this paper 
are to be addressed to the publisher, MR. GronGE LeOoPOLD RichE; all other 
letters and comniunications to be addressed to the Bditor of TUB ENGINKER, 
163, Strand, London, W.C. 

Tus ENGINEER can be had, by order, rem any newsagent wn town or covntry 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the ofice on the following terms (paid in advance):— 

Halj-yearly (including double number) 15s. 9d, 
Yearly (including two double numbers) £1 118. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 


will be made. ; wie 
‘tur Enoinese is registered for transmission abroad. 
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THE CIVIL ENGINEERS’ BENEVOLENT FUND. 

It has been often said that the labours of our own pro- 
fession contribute, more than those of any other, to the 
material prosperity of man. This truth has long been 
fully recognised by those who have confided so many 
millions of capital to the skill of the engineer. Brindley, 
in the last century, planned and carried out his famous 
works upon a weekly wage of one guinea, whereas the 
appreciation of engineering talent is now such that no pro- 
fessional man of standing would be considered overpaid at 
fifty times as much. Fifty years ago engineering was a 
craft, in the true sense of the term, but it is now many 
years since it gained a place—not by representation at 
Court nor at the Universities, but by common consent—as 
an honourable and liberal profession. Perhaps no other 
profession has so few needy members. We have, all of us, 
in our minds the picture of the curate starving upon £30 a 
year—at least until within the last few years—of the 
briefless barrister, and of the doctor who has no patients. 
These instances are not unfrequent, although it is not to be 
supposed that they are the rule. There may be engineers 
without clients, but it is seldom indeed that even a young 
man of our body, if he have tolerable talent, cannot com- 
mand a respectable living. Yet there are, here and there, 
necessitous cases among us, and these cases are accounted 
for by the fact that engineers, more, probably, than the 
members of any other profession, are self-made men. If 
the young engineer, seeking to make a position, happen to 
be struck down by illness, it is often the case that he has 
nothing to fall back upon. And there are those who, in 
advanced years, suffer misfortunes to which all of us are 
constantly liable, and which, in their case, may sweep 
away the competence earned by a lifetime of labour. 

Such cases come within the experience of every profes- 
sional man of even moderate practice, and it has been usual 
to meet them by individual assistance. Here, however, the 
difficulty arises that, whatever may be the aggregate good 
feeling and charitable intention of a body of men, it is diffi- 
cult to enlist it to any great extent in a single case. It is 
a delicate task to canvass for subscriptions; few like to 
ask, and still fewer, having asked, can comfortably bear 
refusal. So it happens that a necessitous case is not often 
brought properly before those who, as a body, would be 
glad to relieve it. Even in the case of a partial subscrip- 
tion, the inertia of committees often neutralises its effect. 
If an example of this be wanting, it is furnished in the case 
of the subscription to the Richard Roberts’ Memorial. Mr. 
Roberts died in March last, in straitened circumstances, and 
without provision for his only daughter, whose filial devo- 
tion would, of itself, have commanded admiration in an age 
less practical, not to say selfish, than ourown. On Mr. 








Roberts’ death it was generally felt that, not only as an | 


engineer, but as an inventor who had contributed incal- 
culably to the national wealth, some appropriate tribute 
should be paid to his memory. ‘The first step, it was 
naturally agreed, should be to provide for his daughter ; and 
within a few weeks somewhere between £2,000 and £3,000 
were subscribed for this ay in Lancashire, 
although something was done in London. It was admitted 
that, with a proper canvass, several thousands of pounds 
might have been secured—enough to fully carry out the in- 
tentions of the subscribers. Yet, from whatever cause it may 
be, the daughter of Richard Roberts has not yet been per- 
mitted to receive more than the scantiest allowance from 
the fund so readily, and indeed nobly, contributed ; and she 
is at this moment in want—persecuted, indeed, by those 
who happened to have petty claims against her father at 
the time of his death. 

There is no one who would not wish that such a 
case might not be repeated, and it is, we believe, 
to provide for just such cases that a benevolent fund 
has already been established by the Institution of Civil 
Engineers. It is the first fund of the kind—at least 
of any magnitude—yet created. Within a few hours a 
proposal for the purpose was circulated in Great George- 
street, and the leading engineers and contractors at 
once put down their names for £500, £300, £250, £200, 
£100, and, in a few cases only, for smaller sums, until 
already nearly £20,000 are subscribed. ; 

The prospectus, issued under the auspices of the Lnsti- 








tution of Civil Engineers, pointed out that, although that 
body now numbered nearly 1,100 members of all classes, 
no benevolent fund had yet been established for the 
necessities occasionally arising for relief. ‘The expe- 
rience of the legal and medical professions, and the 
architects, the stock exchange, and other bodies had shown 
how much better was the relief afforded by an organised 
fund than that obtainable by soliciting subscriptions for 
individual cases. The present fund being established, and 
properly invested, is to be available, first, for necessitous 
members of the several classes of the Institution of Civil 
Engineers, and of their families, and, in special cases, and 
where the fund is not absorbed by the claims of the classes 
just named, for those of the members of the profession who 
are not connected with the Institution. 

In another column will be found a list of subscriptions 
(which are still accumulating) which will show how 
generally and how handsomely the suggestion made by a 
few spirited members of the Institution has been acted 
upon. The privilege of contributing to the fund is by no 
means confined to those connected with the Institution, and 
we know of cases in which those hardly within the pro- 
fession have been informed that they were quite at liberty 
to subscribe to it. At the same time no assistance beyond 
that which the profession can itself afford is requested, nor 
is it needed. The fund now commenced with donations 
will, in the course of time, be almost certainly largely 
swelled by bequests, and it is quite probable that it wili, 
within a few years, yield an annual revenue of several 
thousands of pounds—sufticient, lect us hope, for all the 
probable claims which will be made upon it. 

While it would be a subject of regret were it ever neces- 
sary to distribute any large amount for the relief of decayed 
engineers, and that of younger members broken by mistor- 
tune, it cannot for a moment be overlooked that the very 
provision of such a fund gives additional dignity to the 
profession. It is thus with all great measures for consoli- 
dating the sympathy, the charity, and the energy of every 
profession. Nor do we for a moment doubt that, with the 
constantly-increasing prosperity of the great body of 
engineers, further modes of doing good will be suggested. 
It will yet strike some of the more liberal-minded leaders 
that there should be either a foundation school, or a col- 
lege, or both, in which the education best fitted for an 
embryo engineer may be provided. And by some means 
more definite and more assuring than mere member- 
ship in the Institution should the status, qualifications, 
and responsibilities of a practising engineer be defined. 
Exactly in proportion as the prizes of the profession 
increase in number and value, so will be the multipli- 
cation of quacks who, with the least smattering of 
their business, will impose themselves upon the public, 
to the mortal hazard of capital, and even the risk of the 
lives of the Queen’s subjects. ‘There is the more danger of 
this from the great number of special branches of engi- 
neering which now make up the business of the profession, 
and to either of which the best talent and a lifetime of ap- 
plication may be devoted, but with a shallow knowledge 
of either of which any empty empiric may now set up for 
all. Even now, from the want of a suflicient guarantee as 
to the general standing of the majority of engineers, there 
is perhaps an undue disposition to concentrate the larger 
number of engagements upon a few well-known names, 
whose owners, however sound may be their work, have not, 
in many cases, the time, if, indeed, the special talent, to make 
it really worthy of their reputation. ‘There is much work 
now carried out upon the plans of some cf the first en- 
gineers in the profession, which would, we believe, have 
been much better designed and worked out by gentlemen 
having not one-tenth of their reputation. ‘The accumula- 
tion of such extensive practice in a few hands is, in a great 
measure, due to the disinclination of the public, and 
especially of the directors of public companies, to risk any- 
thing with those whose position in the profession is not 
substantially guaranteed. ‘This consideration is one of great 
importance to engineers of all classes, and with the 
evidently-increasing disposition to united action, it will, 
we trust, receive due attention. 


INTERNAL BOILER FLUES, 


THE commonest form of boiler for stationary purposes 
is, doubtless, that with either one or ‘wo internal flues. In 
the Lancashire and Yorkshire districts, for instance, where 
at least a few boiler statistics can be gathered, some 75 per 
cent. of all the boilers then in use are either with one or 
two internal flues. It is probable that a similar proportion 
would be found to exist in other manufacturing districts, 
except, perhaps, those quite in the midst of the great coal 
fields, where saving of fuel is of little importance, and 
where the greater safety and cheapness of the externally 
fired egg-end boiler leads to its general adoption. The 
Cornish boiler with one flue, and the double-flued boiler, 
with two internal flues (first patented by Mr. Fairbairn) 
may be said to take an intermediate position as to cou- 
struction and as to economical effect, between the multi- 
tubular boiler and the plain cylindrical shell. It may also 
be said to practically take an intermediate position in this 
way with regard to first cost and expense in repairs. 
And, accordingly, whatever objections may be brought 
against it, neverthe less, this form of plate boiler is, perhaps, 
on the whole, more extending than any other, both in 
England and on the Continent. It has been objected that 
the flue tubes take up so much room, that the maker is ticd 
to large dimensions for the shell; that the flues are often 
liable to get filled with ashes, thus placing a bad 
conductor on the plates; that the flues themselves 
are structurally weak and dangerous. But, nevertheless, 
these boilers, affording a large heating surface by the use 
of simple means, also make much steam, and are accord- 
ingly proportionately liked in actual practice. A cross 
section of a boiler of this kind at once shows to the eye 
how well the bulk of water is cut up into comparatively 
thin layers by the position of the flue or flues in relation to 
the outside shell. ‘This with such a bad conductor as water 
is a great advantage. 

Theoretically, a tube undergoing external fluid pressure 
is just as strong as one pressed from the inside, With 
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most metals,the resistance to rapture would, indeed, be 
greater when in the form ofa cylindrical flue under external 
pressure, as the co-efficient of resistance to compression is 
with most substances higher than the resistance to tension. 
The resistance to compression of wrought iron is also 
higher than its resistance to tension, although this fact 
has been generally overseen from the forms in which 
wrought iron is mostly employed, so quickly giving way 
by over trickling. But then itis impossible to get a perfect 
cylinder in practice, and more especially a cylinder of 
rivetted-up plate. 
approaching in cross section that of an ellipse is produced. 
Under a tension from the inside an irregular cylinder like 
this gives almost as high a resistance to ultimate rupture 
as if it were perfectly cylindrical. Under external pressure 
just the contrary takes place. At the beginning the 
theoretical resistance is just the same, but the pressure 
from the outside injures the flue more and more, 


distorts it more and more, and every successive incre- | 


ment of deformation favours the succeeding action. 
Under internal pressure, on the contrary—as_ pressure 


from the inside tends to form a_ perfect cylinder—it | 


may thus be supposed to more and more strengthen its 
form. In addition to this the bending of the plates to the 
form of a cylinder, more especially when this has been 
done cold, must induce internal strains. The inside fibres 
are compressed, while the outside ones are extended. This 
action will be more than counteracted in the case of a 
cylinder under internal pressure, while the contrary would 
(at least theoretically) be the case in a cylinder exposed to 
external pressure. 

The fact that an internal flue is practically weaker under 
external pressure could scarcely fail to be noticed. 
number of explosions from the collapse of internal flues in 
Lancashire and other parts during the ante-boiler Associa- 
tion period was notorious. It was soon found necessary to 
at least make the plates thicker. An average was struck 


between the thickness of the outside shell and the thick- | 
ness of a shell of the same (and therefore lesser) diameter as | 


the flue. A flue was thus generally made with in. plate, 
while the shell was made of sin. plate. ‘The French 
ordonnances require the use of thicker plates for flues. 
One of the late French ministerial requirements orders the 
use of plate one and a half times thicker than the shell 
under internal pressure. Instead of using the formula 
e== 18 (2 —1) d+ 3 mm, as for the shell (in which x 


is the number of atmospheres, and e is the thickness in | 


millimetres), the formula :— e! = 2-7 (x — 1) d +4°5 mm. 
It is seen that no account is here taken in this formula of 
the length of the tubes. At the same time, the framers of the 


French (1845) regulations seem to have had some notion of 


the weakness produced by the length, as they require that | 
the flues should be “ swrant les cas, renforcés par des | 


armatures suffisantes.” Although it would appear that 


a few practical men had perceived the necessity for | 


strengthening long internal flues, in order to make up 
for their loss of resistance at a distance from the ends, the 
necessity for this was not generally understood before the 
publication of Mr. Fairbairn’s experiments on the resistance 
of wrought iron tubes to collapse from external pressure. 
In fact he himself states in the paper in the “ Philosophical 
Transactions,” that “hitherto we have acted upon the 
principle that the cylindrical flues, as ordinarily constructed, 
were considerably s/renger than the outer shell.” 

These important experiments in the resistance of wrought 
iron tubes to collapse, showed that the strength of flue 
tubes is nearly as inversely as the length, inversely as 
the diameter, and, practically, as the square of the 
thickness. ‘The law as to the influence of the length was 
tested up to lengths not exceeding fifteen diamcters of the 
tubes; the effect of the diameter was tried with tubes varying 
from four to eighteen inches, ‘The greater number of the 
tubes were made from plate 0°043 inches thick, and two 
others 0°25 inches. An interesting and important observa- 
tion can be deduced by a look at the careful engravings 
given by Mr. Fairbairn, of the form assumed by each tube 
after collapse. The greater number collapsed into a 
triangular section; some formed the section of a cross; 
others a pentagonal shape; while a few were completely 
flattened. It will be seen that these different forms bear a 
close relation to the length of the tube itself. The longer, 
and therefore, ceter’s paribus, the weaker the tube, the 
fewer the sides formed by its collapse. ‘The fattened tubes 
were the longest, then came those of a triangular section, 
followed by the cross and the pentagon. It is clear that 
more force is required to crush the tube down at several 
places; and that the strengthening rings carry out the 
tunction of equalising the resistance round the circumference 
of the tube. 

Mr. Fairbairn’s experiments confirmed the belief held 
by a few good boiler makers, as to the absolute 
necessity for strengthening internal flues by rings of 'T or 
angle iron, The plan is now universally adopted; but 
this mode of constiuction would have taken much longer 
to spread ut the sanction of these elaborate trials; 
and their importance does not merely consist in the absolute 
strengthening of the flue, but also in the means to which 
they point of obtaining a flue made of thinner metal, and 
thus readily conducting the heat to the water. ‘The great 
value of butt joints, more especially for inside flues, was 
also shown. ‘lwo tubes, both 9in. in diameter, both 37 
long, and both made of plate 0-14in. thick, were collapscd 
under external pressure under exactly the same circum- 
stances. While the tube made with « lap-joint gave way 
under 262 lb, per square inch, that with a butt joint stood 
up to 378 1b. to the square inch, showing a gain of more 
than one-third of the strength in the tube with a butt 
joint. Asaresult Mr. Fairbairn proposed that flues re- 
quired to resist an external pressure should be formed with 
doubie-rivetted butt joints, with longitudinal covering 
plates. But there is some expense with this kind of joint, 
and it is clearly cheaper to use a sufficient number of hoops, 
affording, by their depth of section, sufficient resistance to 
the cross-bending action of collapse. The number of, say, 
T-iron hoops would be given by dividing the bursting 
pressure of the shell by the collapsing pressare of the iron 
hooped flue. The ratio, or the nearest whole number, 
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Instead of a cylinder, a form more | 


The | 


| would give the number of divisions to be formed by the 
| hoops. ‘he strengths of the shell and the plate would then 
| be equal. f ; 5 

| The first who applied T-iron to internal flues seems to 
| have been Mr. J. Milne, of Shaw, near Oldham. This was 
| several years before Messrs. Adamson and Cooper, in 1882, 
| patented the use for flue tubes of plates with their edges at 
| the joints bent at right angles, and rivetted together with 
or without the use of a hoop between the joints. This plan 
has been largely employed by Mr. Adamson. The large 
flue engines on the Stockton and Darlington Railway, 
working at a moderate pressnre, are constructed in this 
way. One of the advantages of Adamson’s seams 
consists in the plate itself not being weakened by a 
row of rivets. About two years ago Mr. Adamson, in 
company with Mr. Levi Leigh, patented, for the same pur- 
pose, the employment of plates with flanges rolled on their 
edges. Mr. B. Goodfellow, of Hyde, also patented, in 1856, 
the strengthening of flues by rivetting angle iron at dif- 
| ferent portions of their lengths. ‘This was before the com- 
' plete publication of Mr. Fairbairn’s, and since then one or 
two other similar patents have been taken. An invention of 
this kind, of great merit, consists in the use of hoops of 
bridge rail section. This form not merely gives circum- 
ferential resistance, but also allows very easily for longitu- 
dinal expansion and contraction. The importance of 
strengthening inside flues may be now said to be generally 
understood, and indeed it is probable that there are many 
boilers now in existence with stronger flues than shells— 
more especially when a huge hole has been cut out of the 
| centre of the length for a steam dome. 

An inside flue is more liable than any other portion to 
suffer from a deficiency of water, and there can be little 
doubt that the greater number of flued boilers are exploded 
by a collapse of the flue due to the plate getting red-hot. 

| Mr. Fairbairn, again, found that the ultimate strength of 
| cast iron is directly diminished by more than one-half, at a 
red heat. Some delicate experiments by M. Wertheim 
show that the co-efficient of elasticity of wrought iron is 
'much lessened at such a comparatively low temperature 
as 200 deg. centigrade. However this may be, there is no 
necessity to assume a development of superheated steam, to 
imagine a large volume of water in a sphevoidal condition, 
nor, still less, to suppose the existence of such a pheno- 
menon as the sudden evolution of hydrogen. ‘The simple 
fact that the material of the top of the arch of the flue is 
softened and weakened by the heat thus easily accounts 
|for its being buckled down; and there being then a 
|large surface for the exertion of the steam pressure, a 
| progressive flattening takes place, at last ending in 
total collapse. ‘The flue-tube then acts like a mortar, 
the steam rushing out, and driving out the fire-bars, 
bricks, and its other contents. Sometimes the shell is left 
quite undisturbed ; at others, the boiler itself is exploded. 
When the position of the fracture is such that water and 
hot steam is driven out—when, in fact, the water 1s not 
sufficiently uncovered by the steam to allow its latent 
work to be suddenly developed—an explosion of the shell 
may not take place. Several instances of this kind are 
given in the reports of the Manchester Association. A 
tubular statement of some forty-six explosions, which 
occurred last year, was published at the beginning of this 
year by theirengineer. ‘lo the great majority of explosions 
through collapse of flue can be applied the statement, that 
“the shell itself was not moved from its seat, and no 
damage done beyond that to the flue itself.” The principal 
causes of shortness of water, to be met within practice, are 
stated by the Manchester inspectors to be—direct neglect 
of feed apparatus, false glass water gauges, loss of water at 
night through leakage of blow-out apparatus, and blowing 
water out of boiler with the fire left in furnace. When 
a flue has partially collapsed, the damage is often scarcely 
to be seen—just as a flue may be considerably out of the 
cylindrical shape on leaving the boiler shop, and be un- 
noticed through neglect. 

Tie mechanical weakness of the fluc tubes throughout 
its length is thus greatly intensified at the portion above 
the fire, while chemical influences lend their aid to a pro- 
gressive deterioration, which, sooner or later, makes this 
portion the weakest part of an internally-flued boiler. 
ven without the water getting low the iron exposed to the 
fuel is undergoing a siow © burning,” and consequent 
thinning. ‘his is intensified with very sulphurous coals, 
while any leakage is directly felt here. For this reason it 
is an excellent plan to make the top plate immediately ex- 
posed to the fire toa length double that of the others, thus 
avoiding a joint immediately over the fire. 


PROGRESS OF ENGINE MAKING AND THE TRADE IN 
MACHINERY. 

WE are wont to pride ourselves, and with justice, on the 
engineering progress we have made; and although we 
would not overlook our rivals in America, France, Prussia, 
and Belgium, yet with all their advances, we believe we can 
still hold our own; and if the extent of our engineering 
| progress could be accurately registered, it would be found 
that the extension of home and foreign orders is going on 
at an enormous rate. Unfortunately, there is little reliable 
data available by which we can urrive at any correct 


. | estimate of the manufacture of engines for land or marine 


use, but it may be well to gather together those floating 
facts and figures which can serve to guide us in a retro- 
spective survey. 

he great fields of demand for steam eng'nes are in 
our commercial marine and royal navy; for locomotives 
on our railroads; in the textile and other factories, for 
manufacturing operations in our great industrial hives; 
for waterworks and other pumping services; and on the 
farm. 

The Board of Trade returns furnish us with the amount 
in value of the engines, machinery, and mill-work exported 
to foreign countries and to our colonies, and we have been 
at the pains to take out the annual figures for the last 
quarter of a century, in order to trace the progress of our 
foreign orders. From the insignificant amount of three- 
| quarters of a million in 1844, they have risen to an average 








of four and a quarter millions in the last few years, and 
have more than doubled in ten years. 


VALUE OF THE STEAM ENGINES AND OTHER MAacuineRy SuHIPpPep. 


















Steam Engines. Other Machinery. Total. 
1s44 £459,023 °£776, 255 
1845 580,790 904,961 
1846 801,725 1,117,470 
1847 $21,644 1,263,016 
1848 583.474 817,656 
1849 548,112 700.631 
1850 618,189 1,042,167 
1851 764,974 1,163,611 
1852 9138, 183 1,251,300 
1553 ‘ Bi 
1854 
1855 
1856 
1857 
1558 1,096,283 i 
1559 973,340 | 
1860 230,628 
1861 5 
1s62 | 4,092,673 
183 | 4,365,018 
1864 3,363,053 


Of this sum India and Australia have taken on the 
average about £1,000,000 in the last three years, Russia, 
France, Holland, Belgium, Spain, and Europe generally, 
£2,000,000 ; and other countries the balance. The demands 
from different quarters necessarily vary with the progress 
of public works and manufacturing industry. 

In connection with the foregoing the following state- 
ment will show the rate of increase in the exports of iron 
and steel machinery, &c.; and the proportion these bore 
to the total exports of the country. The figures do not 
include metals other than iron exported :— 





jfotal value of all iron, ma- 











es Cntut we ee 
Years. Total value of exports. | chinery, dre., exported. 
iinet | ; 

1814 | £43,417,000 £1,772,000 

1821 | 85,826,000 } 2,900,000 

1831 ! 27,102,000 | 3,514 000 

1841 51,624,000 5,052,000 

1851 | 74,448,000 8,596,000 

161 | 125,103,000 18,164,000 

1863 | 146,489,000 | 21,563,000 


In 1814 they amounted to only 4 per cent. of the whole 
exports ; in 1863 they had reached 14:7 per cent. 

The steam motive horse-power in the various textile 
factories of the kingdom was as follows :— 

1850 .. oe 

ra 

1861 
employed in 1861 in 6,378 factories,‘of which 5,652 were in 
England and Wales, 568 in Scotland, and 158 in Ireland. 
This is exclusive of those employing water as the motive 
power. 

The new motive power placed by Watt’s genius at the 
disposal of mankind, after having transformed in succession 
every other main branch of human industry—the spinning 
and weaving of raiment for example, the arts of locomotion 
by land and by sea; all the various forms of brute drudgery, 
such as lifting, heaving, pumping, grinding, &c.; all the 
technical plastic arts, from the shaping of the most stub- 
born metal to the moulding of the most delicate clay—in a 
word, after having lightened for mankind ail the other 
forms of toil, is now making its way gradually into the 
farm, and impressing upon the operations of husbandry an 
equally signal revolution. 

“By the operation of steam power,” observes Dr. 
Hofmann, “the handicrafts formerly pursued by families 
dispersed in villages over the whole surface of the land, 
have been replaced by manufactures conducted in colossal 
factories, determining the agglomeration of enormous popu- 
lations, in rapidly developed towns and cities, located 
usually (for the convenience of trade) upon streams and 
rivers leading to the sea. Why may not husbandry rise, 
in its turn, from the rank of a handicraft to that of a manu- 
facture, the farm be organised, and worked like a factory, 
and food, like every other commodity, be at length pro- 
duced by steam power? The agricultural revolution these 
questions imply appears to be at this moment in course of 
accomplishment by the English people. The work of 
threshing corn may now be said to be done in England 
almost entirely by steam power.” 

Mr. J. C. Morton, in his report on the agricultural 
machinery shown at the last Exhibition, remarked that, 
although the fixed steam engine had long been employed 
for threshing corn in some districts of the country, it was 
not till, with its boiler and its furnace, it was placed on 
wheels, that steam power came into general use in England 
for this purpose. How rapid the extension of its employ- 
ment thus has been, may be gathered from the number of 
movable engines made by one firm in Lincoln alone. Mr. 
Venison, M.P., in his account of the Paris Exhibition in 
1855, stated that firm to have sold, in 1852, 243 movable 
engines, amounting in the aggregate to 1,349-horse power. 
‘They now sell more than double that number, of a triple 
aggregate power, annually. ‘lhis, of course, includes and 
represents an cnormous foreign demand, as well as the 
manufacture for home use; but there can be no doubt that 
it also represents a very great alteration in the whole style 
and character of one very important department of Hnglish 
farm management. It has coutributed, and will still more 
contribute, to increase the manufacture and employment of 
movable steam engines, and especially those of extra power, 
that within the last few years the cultivation of the land 
has been successfully effected by steam power. Steam 
ploughs and cultivators constituted one of the leading fea- 
tures of the agricultural section of the Exhibition of 1862. 

The following figures show the annual manufacture of 
s{eam engines and threshing machines by six of the prin- 
cipal manufacturers in the years ending 1861 :— 

Threshing machines, 





Steam engines. 
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1852 .. es 8 . - ee 

1853 2. ce ce co ov 353 

1BGR 2c ce fe ce te te 450 ° 

1855 22 ce ce oe ° e- 615 oe 

1856 .. + 0 oo ee 680 ee 

1857 «2 ce oe . _— 587 oe 

1858 2. oc co cc 8 of 552 oe 

1850 «2 oc of «@ ee ee 721 oe 

1860 se + of oe ee S24 oe 
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This, however, by no means represents the whole 
number manufactured, as there are many firms from whom 
no returns could be obtained. And it must be remembered 
that the individual power and capability of the machines 
how manufactured havc risen very greatly of late years. 
The averag ortable steam eI ngines now sent 
out is at lc r than it was ten years 
ago. And thic esh of which single firms sell 
three and four hundre¢ h per annum, correspond in 
their increasing size and power to the increasing power of 
the e agines which 1 drive them. 

The employment of steam power has become so general 
throughout the kingdom that the r of steam engines 
employed in factories, on farms, and on r must be 
very Cox ‘deral le. Of these it is not possible to obtain 
i In agric ultm the r at least 
nploy ed i team 
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pioug rhing, &e. 
comotives must number 
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een years ago there we: 





g to be 16,060 
st : gines in ag kingd m—working mines, iron- 
works, and roli ing mills, factories, saw mills, fiour mills, 
and various other man ufacturc s—assumed to be worth 
£25,000,000, and the great progress of our industries and 
that period have necessarily given a great 





trade since 









i mpeta to machinery worked by steam, and hy orca, in 
new appLlcations, as in steam hammers, p rs, &e. 
M: ajor Conti, of the Italian engineers report 


ing machines,” in 1862, poit 
ably Uie alterations and improvements which steam has 
effected. 
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their products by land or sca to every part 
of the world, ied to such large and constant demands of 
ee constructions that it became impossible to 
supply them by the ordinary means. ‘The constructors 
were thes stimulated to tax their energies and ingenuity 
to find out new means. ‘The result was the large adapta- 
ndin uprovements of lathesand drills, and the invention 
of the steam hammer, forging press, punching and shearing, 
planing, shaping, slotting, and other machine tools, with 
which are now constructed our steam engines, fixed on 
locomotives ; and our manufacturing machines, which, being 
easily made, enlargeg in a very considerable manner their 
field of action, and thus increased again the general 
aemand. 
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er, Within our own recoleciicon, com- 





) 1en to drive the piles with nand monkeys, 
tu pump out the e water slowly with the Archimedean screw, 
and raise the hg erage by the aid of masons and 
carpenters, now drives the piles by steam power, and uses 








large ste pi ngines, or sinks cast iron cylinders, 
and raises by powertul cranes the blocks of stone, or even 
an entire span constracted at some ironworks. 

The shipwright, who was formerly accustome d to shape 
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THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


1902. ALBext KisteMANN, London, “ Improvements in burners or eppere 
tus applicable te lamps in which petroleum and such like oils are used. 

A communication from Richard Ditmar, Vienna, Austria.—Petition re- 
corded 30th July, 1864. 

2302. STEPHEN Bates, New Radford, Nottingham, “Improvements in the 
manufacture of lace and other fabrics, and in the machinery or apparatus 
employed therein.”—Petition recorded 20th Septemb«i, 1864. 

2484. JAMES GEORGE Beckton, Whitby, Yorkshire, “ Improvements in 
heating retort and other ovens for the distillation of shale, coal, and other 
substances.” — Petition recorded 10th October, 1864. 

2513. Isarlau WILLIAMS, Birmingham, “‘ An improved revolver.”—A com- 
munication from Ambrogio Micheloni, Milan, Italy.—Petition recorded 
lath October, 1864, 

257 . Wiasam CLARK, Chancery-lane, London, ** Improvements in presses 
tor compressing substance for baling and for other purposes.”—A com- 
munication from Simon Sapalje Bowne, New York, U.S.- Petition re- 
corded 18th October, 1864. 

2710. RICHARD CARDWELL Ropinson, Cannon-street, London, ‘‘ Improve- 
ments in semaphoric signals applicable to ra ilway carriages.” — Petition 
recorded 2nd November, 1864. 

2751. WiLLIAM Turirt, Pennyfields, Poplar, Middlesex, “ An improved 
rotary engine, pump, or blast.”"— Petition re corded 7th November, 1864. 

2779. George Bett GaLLoway, Liverpool, ** Improvements in the produc- 
tion of motive power by the use of atmospheric air in connection with 
water under hydraulic pressure, and in means of preventing boiler explo- 
sion.”"—Petition recorded 9th November, 1864. 

2799. GEORGE ALFRED HANTy, Barmouth, North Wales, “ Improvements in 
the building or manufacture of torpedo rams."—Pclition recorded 11th 
November, 1864. 





| 2828. Tuomas JoNgs, Manchester, ‘“‘ Improvements in boilers for heating 


his bridges by employing the manual | 


his timbers by the tedious labour of adzes, and put them 
successively together month alter month, now gives the 
cur le iron ribs, bending them with few 
sirol ul his iron p by machinery, and 
rivet 1 expeditious manner. And through the 
recent iu naval construction, the very dock- 
yards become iron shipbuilding yards, 

The roadmaker, who, in past times, was intrusted with 
the establishment of means of communication from | 
town to town, is now superseded by (he railway engineer 
who, disregarding | | ivers, and piercitg 


the very mountal 
end of the country 
rails, upon which trains 
rate Ol sixty Lille 


siniths wor 





dsc his iron 


no more distinct 
the most part, by 
steam, tlt, or c: ud fluting press, 
bending, stamping, and embossing machines; joiner’s work 
is made by automaton sawing, planing, moriicing, and 
boring hand, or, more frequent! machines ; in fact, 
everyone, whatever be his tra ide or profession, must, at the 
present day, become a millwri ght or mechanical engineer. 

The progress of steam navigati n, and the marine 
engines requisite for so large an extension of our naval and 


trades ; 








y, power 























commercial marine, must lorm tue subject of a future 
article. 
Var Cavin Exot 's Denevo! Fuxv.—The following dona- 
} I to the B ent Fund, now being established 
unda ices of tue Institution of Civil Engincers:— 
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rooms or buildings, conservatories 
12th November 1864. 

2541, THoMas EDWARD VICKERS, She field, 
the manufacture of steel casting 
1-64 

$53. Joun Puiwir Nouan, Voolwich, “Improvements in the manufac- 

ture cf projectiles by cooling them either wholly or partly from the in- 

terior.”—Petition recorded 15th November, 1864. 

2866. Jax HuGues, Wellington-place, Wellington-street, Bethnal-green, 
London, ‘Improvements in Jacquard cylinders.”—/etition recorded 16th 
s0cen ber, 1864. 

:GE Score, Clarendon-gardens, Maida-hill, and Rosert WILLIAM 

ER, Soho square, London, ** Improvements in the means of communi- 

cation for railway travellers with the guard.” 

2871. Tuomas Rowatt, jun., London, “ Improvements in lamps for burn- 
i 
7 


, and similar places.”— Petition recorded 


Yorkshire, ** Improvements in 
am -etition recorded 14th November, 

















g pu raflin, be Imontine, petroleum, and other like hydro-cirbon fluids.”’ 

2. Joun Henky Jonnson, Lincoln’s-inn-fields, London, ** An improved 
mode of treating the moulds or packets employed in the manufacture of 
gold leafand other metal foils.”"—A communication from Eugéne Francois 
Paul Bazin, Auguste Michel Daude, and Eugéne Francois Daude, Paris 

2874. Henry Winson, Victoria Works, Blackfriars-road, Surrey, ‘‘Improve- 
ments in. mac hinery for sawing, adzing, and boring holes in sleepers for 
a 

_ Witson, Victoria Works, Blackfriars-road, Surrey, “ Improve- 
me ents in machinery for moulding and planing wood.”—Petitions recorded 
l7th November, 1864. 

2377. JAMES Fisurr, Westbromwich, Staffordshire, “ Improvements in 
heating furnaces used in the manufacture of welded iron tubes.” 

2878. SterneN Suakp, Milton-place, Euston-square, London, “ Improve- 
ments in ships’ anchors.” 

2880, JULIVS Benrenps, Philpot-lane, London, 
apparatus for raising and drawing off liquids.” 
Hermann Straeter, Boston, U.S. 

2881. WILLIAM SARGEANT, Bradfield-on-the-green, Northampton, ** Improve- 
ments in the construction of horse hoes and seeds or other drills.” 

2882. TUHOPHILUS ALEXANDER BLAKELY, Montpelier-square, London, “ An 
improvement in working guns.” 

2884. MicuanL Henry, Fleet-street, London, ‘‘ Improvements in the mode 
of, and apparatus for, carbonising wood and performing other operations 
in which substances are treated by flame or heat.”—A communication 
from Pierre Hugon, Boulevart St. Martin, Paris. 

2886. Jonn Wesster and Joun LANGHAM, jun., Leicester, “ Improvements 
in machinery for producing knitted or looped fabrics. 

2887. WILLIAM WILSON, Newcastle-upon-I'yne, ‘“ Improvements in the 
manufacture of hats.” 

2888. JAMES Perriz, Rochdale, Lancashire, ‘Improvements in valves for 
regulating the flow of steam in steam engines,” 

2389. SorTimus Pikssx, New Bond-street, London, ‘‘Improvements in appa- 
ratus for creating and projecting cold vapours.” 

90. EDWARD STEWaRT Jones, Liverpool, “‘ Improved means of obtaining y 
and applying motive power for the propulsion of navigable vessels.”— 
Petitions recorded 18th November, 1864. 

2c01. Jusepn PurLuips, Great Suffolk-street, Southwark, Surrey, ‘‘ Improve 
ments {in appa 
“_~ boilers.” 

2803. ABRAUAM HentTHORN Stott, Oldham, Lancashire, ‘‘ Certain improve- 
ments in steam boilers or generators.” 

2305. JouNn PirMan, Brislington, Somersetshire, “ An improved instrument 

~ for determiuing latitude and longitude, and for solving problems in navi- 

ation, nautical astronomy, and geometry.”—Partly a communication 
irom Joseph Bordwin, Addiscombe, Surrey. 

2896. JamEs Easton, jun., The Grove, Southwark, Surrey, ‘‘ Improved 
apparatus for the manufacture of paper palp.”—Partly a communication 
from Frangois Thiry, Huy, Belgium. 

2:97. Joun GauKroGer, Hebden Bridge, and ALbexr GauKRrocEr, Hawks- 
clough, near Hebden Bridge, Yorkshire, “‘ Improvements in looms for 
weaving.” 

2893. WiLLAIM PaLmer, jun., Southweald, Essex, “ Improvéments in cases 
for carrying pipes and tobacco.”—Petitions recorded 19th November, 1864. 

2900. TuoMas WILLIAM Panton and Huen Pantoy, Sunderland, Durham, 
“*A machine for machining the ends of butts of bent iron plates, which 
will give them, even after being bent or set, an almost mathematically 
correct geometrical form, and cause them to fit and butt against each 
other with extreme accuracy.” 

2901. WiLLIAM Epwakb Newton, Chancery-lane, London, ‘‘ Improvements 
applicable to fire-places for heating apartments.”—A communication from 
Frédéric Passy, Rue St. Sébastien, Paris. 

2902. WintiaM Martix, Birmingham, ‘‘Improvements in sewing ma- 

. 





“*Improved means and 
—A communication from 

















chines, 

2003. Henry Wiis and Groree Rice, Worcester, “Improvements in 
sewing machines and in winders for sewing machines.” 

2004. Joun Grirritus, Litchurch, near Derby, * Improvervents in ma- 
chinery or apparatus to be used in the manufacture of iron and steel.’ 

£005. STEPHEN Bourne, Headstone Drive, Harrow, Middlesex, ** Im- 
provements in vent pegs and valves, chiefly applicable for regulating the 
passage of air or gas or other fluids into and from vessels containing beer 
and other liquids.”"— Petitions recorded 21st November, 1864. 

2906. ALFRED ViNcENT Newton, Chancery-lane, London, “ An improve- 
ment in the manufacture of sugar, and in the machinery to be used 
therein.”—A communication from Charles Rostand, Rue St. Sébastien, 
Paris 

2008. Henry Eckersiry, Oldham, Lancashire, 
method of weaving piled fabrics termed satteens. 
Jouxn Wytik and JAMEs Rew, Glasgow, Taian N.B., “Im- 

vements in app var atus for the manufacture of impressed gol i and simi- 

ar paper hangings. 

ustav Korresy, Barmen, Prussia, “ Improvements in the manu- 

are of pockets which improvements are also applicable to the manu- 
facture of bags for containing cash samples, or for other similar 
purposes.” 

2911. Hecron Leon Maquet, Rue Sainte Appoline, Paris, ‘‘ Improvements 
in instruments or apparatus for stamping or pressing in coloursand othe: - 
Wise.” 

2913. WitiiaM Inotson, Wraysbury, Bucks, “Improvements ia the pre- 
paration of pulp tor the manufacture of paper.” 

2914. PavuLIn Etienne Gay, St. Honoré, Paris, ‘‘ Improved machinery for 
exea av ating and cutting rock and stone in general.” 

Tuomas Suoxey and Grore®k Gipson, South Shields, Durham, 


,, ' Improvements in the 












“ Im- 





provements in reefing and furling sails.” — 
2016. JEAN CLaupR Louis DuranD, Monteé des 
Ly 


Vierges, Roche Cardon, 

, France, ‘‘ Improvements in the manufacture of colouring matic 

d in treating fabrics and materials dyed or printed therewith. 

ROBERT MORRISON, Newcastle-upon-Tyne, “ lmprovements in steam 
hammers, anvil blocks, and their foundations.” 

2918. THOMAS MAKDOUGALL Brissane, Liverpool, ‘‘ An improved power 
engine to be worked by steam or other elastic fluids.”—Petitions recorded 
22nd November, 1864. 

2019. Natuan Hopeson, Cambridge Cottage, New Baraet, Hertfordshire, 

An improved apparatus for washing, wring'ng, rinsing, and mangling.” 

2922. Joun Patey and Tuomas RAWSTHORNE, Preston, Lancashire, * lm- 
_s ements in mules for spinning.” 

124. STROTHEBR Prick, Highbury, Middlesex, ‘‘An improved apparatus 
“for lifting or assisting to lift window sashes and other like frames.” 
2926. JOUN SACHEVERELL Gisvorne, Liverpool, “ Improvements in mechani- 
apparatus by which motion can be communicated or transmitted from 
one place to another, and between different parts of a ship or other struc- 
ture, to exhibit orders, messages, or signals.” 














atus for the prevention of accidents in connection with | 








1897. Joun FuLLecK Heanrsry, Park-place, Charch-str 


{ 1900, WALTER PAYTON, 














| 2928. “AD LPI ORERDOERFFER, Regt gent-street Quadrant, Londo on, “An im- 
provemeut in butt pieces for cigar holders.” 

2929. Perer Hacotk, Gateshead-ou-Tyne, and Perer GLEDHILL, Neweastle- 
on-Tyne, “Improvements in machinery employed when getting coal, 
stone, and minerals.” 

2930. Grores Braunton, Sheffield, Yorks! iire, “Tmprovements in mens or 
apparatus for s moothing and polishing.”—Petitions recorded 23rd Novei- 
ber, 1864. 

2931  EcuLIN MOLYNEUX, jun., Sea View, 
** Improvements in travelling railways 

2 Robert Wuenue, Pall Mall East, London, “ Improvements in ie 
means of, and apparatus for, communicating be twee n passenger 3, guar 
and drivers of railway trains.”—/etitions recorded 24th November, 1864. 

2949. Joun Gaunpy, Tyk lesley, Lancashire, “ Improvements in apparatus 
fr heating rooms or buildings.” 

2951. CuaRLes Reeves, Birmingham, ‘‘Improvements in bree 
fire-arms, and in cartridges for breech-loading fire- -arms, a part of which 
improvements may also be applied to ordnance 

2953. Leanpro Crozat, Chancery-lane, London, “ Improvements in phot»- 
graphic processes, and in portraits or images produced thereby."—J’etitions 
recorded 25th November, 1864. 

2955. CuarLes Hartiry, Salford, Lancashire, and TuoMas HAL, Man- 
chester, ‘* Improvements in looms for weaving.” 

2959. LAURENTIUS ANDREAS WALDEMAR LUND, Chandos-street, St. Martin's, 
London, “ Improvements in the manufacture of studs, buttons, brooches, 
bracelets, ear-rings, baskets, vases, and other such likearticles and fast«n- 
ings.” — Petitions recorded 261h November, 1864. 

2961. Grorcz Newsum, Hunslet, Leeds, Yorkshire, “ Improvemen's in 





Eaniskerry, Wicklow, Ireland, 








loading 


hauling apparatus, especially applicable to agric ultural purpose- 
2965. Lopt Montraievsk, Rue 
drying sugar 
ber, 1564. 
2971. ALICE 
in hats,” 
 C 


*An improved turbine for 
Voreue- 


Villedo, Paris, 

and other watery matters,”-—Pctitions recorded 28th 

: Isang Lucan Gordon, Hyde Park, London, “‘ Improvements 

aan FALKMAN, Craven Hotel, Craven-strect, London, 
sin apparatus for distilling and purifying spirituous liquors, 
also applicable to the purification of otier volatile fluids.” 

2975. Gzxorer Davies, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in machines for sweeping roads or ys."—A communication from Léon 
Monfils, Paris 

2979. ALFRED VINCENT NEWTON, 
chinery for pressing and balit g 
Henry Gove, New York, U.S.— Petitions re orded 2th Novenber, 

2981. RicHARD FARRALL Dae, Sho , London, “A new appariius to 
be employed in drawing off and ~. asuring paraffin and other oils, ap pli 
cable alsu in drawing beer and other liquids and measuring the same," 

2983. WILLIAM James Matruews, Birmingham, “ Improvements in breceh- 
loading fire-arms and in conver ling muzzile-loading fire-arms into b:eech- 
loading fire-arms 

2985. Henry Caunter, Stornoway, Lewis, Ross, ‘‘ Improvements in pre- 
serving ships’ bottoms and other surfaces under water, and in preventiog 
the formation of barnacles and other accumulations thereon, whic! im- 
provements are also applicable as a preservative from the effects of 
moisture or damp, and as a cure or preventive of the scab in she: p, aud 
a protection to them from the effects of damp and exposure,” 

2989. ABRAHAM Hawkes, High-street, Chariton, Dover, Kent, “ Improve- 
ments in obtaining motive power.” 

2991. KicuarpD Lonepen Hatrersiry, Keighley, and James Hit, 
hills, Yorkshire, ** Improvements in looms for weaving.” —Pelitions re- 
corded 30th November, 1564. 



















lane, London, ** Improve 
A com muni vation fr 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

8019. Geornex Hasevtine, Southampton-buildings, Chancery-lane, London, 
“An improved combined infant tender and exercising apparatus.”—A 
communication from Myron Perry, New York, U.8S.—Deposited ard re- 

1 Sth December, 184 

{ZOKGE TOMLINSON BousrieLD, Loug 

‘Improvements in the manufacture lluminating gas."—A con 

cation from William Elmer, M.D., New York, U.S.—Deposited a 

corded 6th December, 1864. 














hborough Park, Brixton, 8 





Patents on which the Stamp Duty of £50 has been Paid. 

3060. Joun Davin Nariger, Glasgow, Lanarkshire, N.B.—Dated 6th Decem- 
ber, 1861, 

3 WILLIAM NELSON HUTCHINSON, 
December, 1861 

3130, Tuomas WALKER, Birmingham.—Dated 12th December, 1861 

3083. RICHARD ARCHIBALD Brooman, Fleet-street, London, —A commu 
tion. —Dated 9th December, 1s61. 

8110. Joun LexminG, Bradford, Yorkshire.—Dated 11th December, 1801. 

3071. CROMWELL FLRETWOOD V AKLEY, Forte +, Kenti:h Town, Lonuon. 

Dated 9th December, 1561 

8004. Victron Leon Dacuzan, South-street, Finsbury, London,—Dated 19th 
December, 1861. 

32°8. WILMAM MATTIEU WILLIAMS, 
December, 1861 

3099. Davin VoGL, 5 
December, 1861 

3106, RIcHARD ARCHIBALD Brooman, Fleet-street, London. 
tion. —Dated Llth December, 1861. 

3104. WILLIAM Henry Toor, Rhodeswell-road, Middlesex, Wintiam Y ATES, 
jun. , Parliament-street, Westminster —Dated llth December, 1861. 

3119. Joun WILLIAM Scott, Worcester.—Dated 12th December, 1861. 


Devonport, Devonshire.—Dated 7th 





s-terrace 


Handsworth, Staffordshire.— Dated 21 


umbrook-court, Basinghall-street, London.—Dated 10. 


-A communica 


Patents on which the Stamp Duty of £100 has been Paid. 





1702. WinuiAM ARMAND GiLeer, South-street, Finsbury, London.—A com- 
munication. —Dated 28th July, 1858. 
Notices to Proceed. 
1sS4. Tuomas Moor, Eastcheap, London, “ Improvements in tubular 


masts and spars, and in cratches for suspending ships’ yards,” 

1887. New North-street, Finsbury, London, “‘ Improvements 
applicabie to fire-arms and ordnance, for ascertaining the distance there- 
from of objects to be fired at.” — Petetions recorded 2th July, 1864. 

1896. Henry Joun Distix, Great Newport-street, Leicester-square, London, 
“ Improvements in cornets and other musical wind instruments.” 

Brompton, Mid- 

diesex. ** Improved apparatus for measuring liquids."—A communication 

from Edward Pay: e, Montreal, Canada 

Bedford-place, Commercial-road East, and Joun 
STANLEY, Whitechapel-road, London, “ Improvements im fittings for sus- 
pending or otherwise supporting hats when not in use.” 

1902, ALBERT KistemMann, London, “Improvements in burners or 
tus applicable to lamps in which petroleum and such like oils are used. 
—A communication irom Richard Ditmar, Vienna, Austria. 

1903. Groner CakTEeR, Mottingham Lodge, near Eltham, Kent, “ Improve- 
ments in the construction of caps or pots for the chimneys "of dwelling 
houses and public buildings.”—Petitions recorded 30th July, 1364. 

1905. PETER Horwoop Moore, Patricroft, near Manchester, ** Improved 
modes of adjusting the load o tained in adrag or other two-wheeled 
vehicle to the back of the horse.’ 

1908. CuarLes Eastwoop, Leeds, 
nery 0 r apparatus for sweeping the plat forme of rai 
paths. = Petitions recorded lst Augus 64. 

1914. Henry Tuomas Davis, Camberwell, Surrey, “Improvements in appa- 
ratus for affixing postage stamps and other a thes ive and non-adhesive 
labels to letters and documents, and for re stering or indicating the 
number of such postage stamps or | abels use i 

1924. Marrukw Woopris_bp, Cambridge-terrace, Hyde Park, London, ‘‘Im- 
eset gees In apparatus for commun sting g between passeng ‘era and 

guards and between guards and engine drivers of railway tr ."— Peli 











Yorkshire, “ Improvements in machi- 
Way stations and loot- 























ti recorded 2ad August, 1864. 

1926. Ew ARD BRasipr, New Cross, Kent, ‘* Improvement 1 machinery 
for breaking, scutching, softening, Washing, discharging, a rating 
fibrous materials, parts of such machinery ve.ng applicavie for giazingor 
calendering wo manag - 

1934. CHARLES BoLtos, Birming 4" paamane aents in sewing machines.” 





Petitions recorded 3rd Aug i 











10.8. FPreperic JosEePu BRAM WELL, Great George-street, Westminster, 
* Improvements in the manufacture of nuts for serew b nd such like 
articies,’ 

1950. Giacomo Fenice Marcutsio, Baker-street, Le “An improved 
apparatus for generating inflammable air for illum x and heating 

ns corded 4th 





p irpose s, and applying the same to the burners.”— 
August, 1304. 

1951. Joseru Heypox, Coventry, Yorkshire, “‘ Improvements in the means 
and apparatus for making the moulds in which metals arc 
Petition recorded 5th August, 1864 

1956. Grornes Levsuon, Burnt Tree, near Tipton, Siaffordshire, ‘* Improve- 
ments in the manufacture of tin and terne plates and in machivery or 
apparatus to be used in the said manufacture.” 

1961. Cowper Pinurps Coes Hants, 

mstruction of ships of war 

1962. CuaRLes Bartiey, Lawn Villas, Blackheath, Kent, ‘* Improvements 
in compositions for preventing the bottoms of iron ships from fouling or 
corroding.” — Petitions recorded 6th August, 1864. 

1967. WintiAM CoLLiIns and WILLIAM PoUNTNEY. 
provement or improvements in breech-loading 


tu be cast."— 






Soulhsea, 


“Improvements in the 








—— ham, *‘ An im- 
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1969, WittiaM Epwarp Gepex, Wellington-street, Strand, London, ‘ An 
improved castor.”—A communication from Charles Narcisse Drevelle, 
Faubourg St, Martin, Paris.—Petitions recorded 81h August, 1864. 

1977. WittiaM Ricianps, River-street, Myddleton-square, London, ‘ Im- 
provements in measuring the passage Of liquids and in apparatus em- 
ployed therein.” 

1978. MARK Payne, Thrapstone, Northamptonshire, “ An improved con- 
struction of traction engine.” 

1979. ARCHIBALD TuRNER, Leicester, “Improvements in apparatus for 
enabling the passengers in a railway train to communicate with the 
engine driver and guard, and the guard and driver with each other, while 
the train is in motion.”— Petitions recorded 91h August, 1504. 

1985. Joun Grice, jun., Birmingham, ** Improvements in folding carriage 
steps.’ 

1986. GeoncE Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in steam boilers or cenerators.”—A communication from Hippolyte Jean 
Adrien Holagray, Paris.— Petitions recorded 10th August, 1864. 

1996. Ricnuarp Downes Epwakps, Bishop:ygate-street Within, London, 
** A new or improved method of cleansing and treating cotton seed.” 

1997. JoskrH Lana, Bolton-le-Moors, Lancashire, ‘ Curtain improvements 
in apparatus for securing rails on the permanent way of railways.” ~ Peti- 
tions recorded 11th August, 1864. 

2007. ALEXANDER AL‘suNn, Queen-street place, Cannon-street, and Jon 
SHAW, Smithtieli, London, ‘* Improved elevators for raising water and 
minerals from collieries and mines, and for other purposes.”— Petition re- 
corded 12th Auguail, 1864. 

2023. James Ditkes, Welford-place, and Epwarp Turyer, Watt's 
Causeway, Leicestershire, “ Improvements in apparatus for facilitating 
communications between passengers, guards and drivers, traveliing by 
railway trains.” 

2025. ALFRED CoLERICK PinLineR and JAMES CuarLes Hitt, Newport, 
Ménmouthshire, Improvements in obtaining motive power, which im- 
provements are aoplicable to measuring, raising, and forcing fluidy.”— 
Petitions recorded 13th August, 1864 

2050, RICHAKD ARCHIBALD BRUOMAN, Ficet-street, London, * An improved 
sérostatic machine.”—A communication from Charles Edmoud Fran¢gois 
Couturier, Paris, 

2031, RICHARD ARCHIBALD Brooman, Flect-street, London, ‘ Improvements 
in the manutacture of cast stecl.”"—A communication from Fran¢ois 
Marie Emile Maitin and Pierre Martin, Paris.—Petitions recorded 15th 
August, 1864. 

2150. WittiaM CLank, Chancery-lane, London, “ Improvements in rail- 
way apparatus for the better prevention of collisions and other accidents.” 
—A communication from Jacques Antoine Barthéliny Balbi and Frangois 
Pommerol, Bouievart St. Martin, Puris,—Petition recorded 30th Avyust, 
1864. 

2142. Grornce Furness, Great George street, Westminster, and Lkwis 
GrorGe Moorg, Erith, Kent, “ Improvements in caissons ensployed in 
coustructing embankment and other walls, piers, breakwaters, and other 
like structures.” — Petitions recorded 3ilst August, 1864. 

21€9. ALFRED Vincent Newton, Chance 
chinery for manufacturing nails.”’- 
Wickersham, Boston, Massachusetts, U.S. 

2170. Epwarpd Riga Lioyp and Samuit Lioyp, Birmingham, *‘An im- 
proved method of securing tubes in tube sheets.’—A communication 
from John Hervey Knickerbocker, Philadelphia, Pennsylvania, U.S. 

2171. Epwakp RiaGe tLoyp and Samvuen Lioye, Birmingham, “ An im- 
proved method of expanding tubes in tube sheets."—A communication 
from Kenel Blackwood, Philadelphia, Pennsylvania, U.S.—J/'ctitwus re- 
corded 5th September, 1864. 

2118, WILLIAM CLaKk, Chancery lane, I 
construction of the frames of umbre 
tion from Baptiste Delestable, Boulev 
corded 7th Septemlsr, 184. 

2211. CuiakLes James Newnout, Millbrox 
ments ip the arrobsements and consi: 
bined thrashing machines.” 

2214. Tuomas Dawson, Arundel-street, Strand, London, ‘ Improvements 
in machinery or apparatus for mixing the materials for making concrete, 
which improvements are also applicable to mixing other substances.” 
—Petitions recordd 10th September, Wed. 

2604. Louis HENRY Gustaves Enruarpt, Kichmond-road, Bayswater, Lon- 
don, “ Improvements in the manufacture of gunpowder, and flasks to 
conta'n the same.”—Petition recorded 20th October, 1864, 

2675. ALEXANDER Paw kes, Birmingham, ‘ Improvements in manufacturing 
compounds of gun cottor and other vegetable substances similarly pire- 
- d,also in the preparation of castor and cotton oils and gum balatta to 
be used with or separate from such compounds.”—Petition recorded 28th 
October, 1864. 

2841. Thomas Epwarp Vickers, Shi flicld, Yorkshire, ‘* Improvements in 
> aaeeaas of steel castings.”’— Petition recorded Lith November, 
S64. 
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onion, ‘‘Improvements in the 
and sunshades.”—A communica- 
art St. Martin, Paris. —/etition re- 








k, near Southampton, ‘‘ Improve- 
clion cf fixed and portable com- 





2973. CARL JOUANN FALKMAN, Craven-street, Strand, London, “ Im- 
provements in apparatus for distilling and purifying spirituous liquors, 
also applicable to the purification of other volatile fluids.”—Vetitiva re- 
corded 29th November, 1864. 

3042. Gronae Tomuinson BousrikLp, Loughborough Park, Brixton, Surrey, 
“Improvements in tite manuiacture of illuminating gas.”—A communi- 
cation from William Elmer, M.D., New York, U. S.—Petition recorded 
6th December, 1364, 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 





List of Specifications Published during the week ending 
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*»* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 4s, m ust be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, her Majesty's Patent Oftice. 





ABSTRACTS OF SPECIFICATIONS. 





lane, London, “ Improved ma- | 


| 





The following descriptions are made from Abstracts prepared expressly sor | 


TUB ENGINKRR, at the opice of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1263. W. Banxgr, Chatham-place, Blackfriars, “ Self-acting governors.”— 
Dated 19th May, 1864. 

Instead of being vrouglt into action by the increase above or tl e decrease 
below the normal speed of the engine, as is the case with the ordinary 
governors, this self-acting dinamometric governors are called into action 
direct by the decrease or increase in the resistance or load, ant without 
first permitting of apy notable change or variation in the speed of the 
engine. 

1265. F. Dkuatana, Hatton-garden, London, “ Cominunicating rotary motion 
to shasts and axles,"— Dated 10th May, 1864. 

This invention consists in communicating power from a shaft, to which 
alternating motion is given by hand or otherwise, and transmitted as here- 
after described. The shaft carries a fluted barrel, and this barrel gears 
into two toothed pinions placed on opposite sides of the barrel, and titted 
on shafts carried or formed with Archimedean screws, These screws work 
through fixed nuts, and by this rotation of the fluted barrel, first in one 
and then in the contrary direction, the screw shafts are made to rise and 
fall. Under these shafts are connecting rods, attached to ove end of two 
levers, the opposite ends of which act jike pawls upon a train of wheels, the 
latter of which is in gear with a pinion upon the shaft or axle, to which 
a continuous rotary motion is to be imparted. The screw shafts pass upon 
the connecting rods, they upon the levers, and the levers drive the train of 
wheels, and through them the shaft or axle.— Not procuded with. 





Cass 2.— TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Cc. 

1187. R. A. BROOMAN, Fleet-street, London, ‘* Wheels."—A communication.— 

Dated 5th May, 1804, 
This invention cannot be described without reference to the drawings. 

1208. R. D. Dwyer, Liverpool, * Apparatus for cleaning the bottoms of iron 

and other ships and navigable vessels.” —Dated 12th May, 1864, 
This invention relates to a former patent, dated 18th September, 1863 





(No. 2292. The apparatus consists of one, two, or more flexible ropes, 
chains, bands, or be with scrapers, brushes, or cleaners attached thereto, 
or thereon, at short distances apart, and such apparatus is made sufficiently 
long to reach from the keel to the load-water Ime on one or both sides of a 
ship. The modification which the patentee prefers to use is intended to 
clean both sides of a ship in lines, as above mentioned, at the same time. 
The apparatus is made to travel from stem to stern, or vice versa, by ropes 
attached to the said apparatus, and operated or hauled in on deck. Two 
ropes are placed parallel to each other, at distances apart varying from Gin. 
to 24in., according to the size of the ship to be cleaned ; and at distances 
apart varying from 12in. to 26in., there are secured thereto boards or plates 
—say of timber—to serve as foundations for the scraper and brushes. To 
one of the flat sides of each of the boards or plates there is attached a metal 
scraper, presenting its edge to the side of the ship, and having both of its 
ends bent and bevelled off, so that when in use it will ride over the plates 
and lap joints, beth in the up and down motions, On the other sides of the 
said boards or plates, brushes made of coir or other fibre are attached. By 
this arrangement either the scrapers or brushes can be used, To prevenc 
friction at the keel a breech or keel piece with rollers therein may be used, 
but the patentee has found that two block pieces, one at each side of the 
keel, with chains or ropes attached to the lowest parts therevf, so that they 
do not touch the kee], answer the purpose. 

1215. A. Goopricu, Eylinton-road, London, “ Carriages to be propelled by the 

human body.” —Dated 13th May, 1864. 

This invention consists, chiefly, in applying au improved arrangement of 
levers toa light cart or carriage body, and in the mechanism connected 
therewith for giving motion to the carriage or machive. In the front part 
of the body of the cart, in place of the ordinary seat, the inventor fixes a 
shaft, on which are placed—so that they may receive an oscillating motion 
froma person sitting thereon—one, two, or three chair-, according to the 
size of the vehicle, and the number of persons tu be employed in driving it. 
On the back of each of these chairs is fixed one end of a vertical lever, the 
other end of which is connected by means of a horizoutal lever to another 
vertical lever placed some distance in front of the body of the carriage, the 
lower ends of the levers being jointed to the frame, so that they may 
receive a backward and forward motion. In front of these levers, and 
above the fore wheel or wheels of the vehicle, is an axle with one, two, or 
three cranks according to the number of chairs in the vehicle, and these 
cranks are connected by means of rods with the front vertical levers. The 
cranked axle carries at each end a large driving wheel, communicating 
motion by means of a chain or band to a pulley on the oxle of the back 
wheels for prepelling the carriage. The backward and forward motion of 
the front vertical levers may be assisted by means of small hand levers 
attached tothem, The vehicle may be turned round at will by means of a 
hand lever attached to the fore wheel or wheels, as in the velocipede. A 
lever may be placed in front of the wheels for removing stones and other 
obstructions. —Not proceeded with. 

1215. R. A. Brooman, Flect-street, London, “ Screw propeller.”"—A commu- 
nication.—Dated 13th May, 1864. 

This propeller consists of a cylinder or tube to be fixed on a propeller 
shaft, with a spiral flange to which to secure the screw, the shape of which 
is that of two volute spirals, each springing from opposite ends of the 
cylinder and joining in the centre. The screw may be composed of several 





Dec. 16, 1864. 


225. P. Craven, Thornton, near Bradford, ** Apprratus for the manu 

Sacture of fringes for shawls, &c.”— Dated 14th May, 1864. 

This invention cannot be described without reference to the drawings. 
1233. W. E. Newton, Chancery-lane, London, ‘‘ Mules for spinning.”"—A 
communication. — Dated 16th May, 1864 

This invention consists in employing a single cord or strap attached by its 
ends to the two scrolls, and in passing such cord or strap round a loose 
pulley pivotted on the carriage, and thus, by the play given to the cord or 
strap by the pulley, the strain will be equalised throughout. 

1:43. R. A. BrooMAn, Fleet-street, London, ‘* Dyeing wool and other jila- 
cee and textile materials."—A communication.—Dated lith May, 
$64, 

The object of this invention is to dye, wash, dry, and place on 
bobbins, at one operation, and by continuous passage through a specially 
constructed machine, the slivers of wool as they cove from conbing 
machines or gill boxes, in order that they may be immediately fitted for 
spinning. 

1245. W. Rowan, Belfast, “ Machinery for treating flax and other vegetable 
Jibres and tow.”—Dated 17th May, 1864. 

These improvements in machiuery for treating flax, hemp, and other 
vegetable fibres in the straw, consist in arranging pairs of rollers, througi 
which the straw passes in succession, Each pair of upper rollers is se;a- 
rately weighted, and each pair of top and bottom roilers is driven at gra- 
dually increasing speed. 


1 


| 1248. W. WANKLYN, Albion Mills, Bury, ‘* Machinery jor ginning cotton.”— 


| n planing machine, the seatings may be planed at 


blades bolted or rivetted together, or may be formed of one or two pieces. | 


—Not proceeded with. 


” —_ —_ 7 6 Fine ai | ~ 
1221. D. Wrst, Bgremont-place, Euston-road, London, “ Fire-proof railwoy | cos rib when the spindle is to be stoppec 


| mounted on a screw and nut, which fit 


vans, trucks, &c.”’~ Dated 13th Mcy, 1864. 
Jn carrying out this invention the patentee constructs closed vans or 


carriages of sheet or plate iron, copper, zinc, or other metal, sufficiently | 


tuin to secure light) ess, in which vehicles the goods may be readily packed, 
and frow which they may as readily be discharged. He also constructs tire- 
proof metal cases for containing goods and merchandise to be transported 
ou railways, and fits them upon railway trucks provided to receive them, 
and by this means secures the goods from accident by fire. Upon the 
usual carriage frame of a railway van or truck he constructs a strong floor- 
ing of planks, to be covered when needful with sheets of any metal, as 
ubove-named ; or the flooring might be made altogether of metal of suitable 
substance, and adopting any convenient length, bieadth, and height tor 
the body. 

1222. R Grirvitus, Mornington-road, Regent's Park, Loudon, ** Propelling 

ships.” —Dated ldih May, 1364. 

There has hituerto been great difficulty in getting an adequate speed in 
proportion to the power employed in ships or vessels of light dratt when 
combined with broad flat bottoms and full ends. The patentee takes a 
screw of suitable diameter, and mounts it by suitable means attached to 
the stern post, or under the *‘ counter,” at an angle of about 45 deg. (or 
other suitable angle of inclimation) to the upright stern post, the end of the 
ser-w placed at such angle looking downwards and towards the bow of the 
vessel. A short shaft passes through the screw and into the body of the 
vessel, and on to the end of such shaft, within the vesscl, suitable gearing 
is applied to connect it with the steam engines or other power employed 
for propelling the vessel. By placing the screw at an angle, as above 
descricved, the water is drawn more directly from under the vessel, and a 
screw of much larger diameter may be employed than by placing the screw 
in a vertical position at the stern m the ordinary manuer, 


1223. E. W. Furreut, Marlborough-hill, St. John's Weod, “ Appara'us for 
communicating between the guards and the engine drivers of railway 
trains. ’—Dated 14th May, 1d04. 

This invention cannot be described without reference to the drawings. 
1259. T. Witsox, Birmingham, ** Certain Ainds of carriages.” —Dated lith 

May, 1564, 

In carrying out this invention the inventor makes the sides of the cab 
inclined to one another, so that the end at which the doors are situated is 
wider than the other end. By this construction greater room for ev tering 
the cab is obtained. The wider or entrance end may either be at the front 
or back of the cab. He makes two doors to the cab, the doors being 
situated at the wide end of the cab. The doors are not hinged to the sides 
of the cab, but to an upright forming the extreme end of the cab, and 
midway between the sides of the cab. The coors when closed form with 
each other a nearly right angle, and they form obtuse angles with the sides 
of the cab, against which they respectively shut. In opening the doors 
they are thrown outwards, and the cab may be entered from either side. 
When the doors are at the back of the cab, he connects with each of them 
movable steps or foot plates, which are drawn out and closed by the open- 
ing and closing of the doors. When the doors are at the front of the cab, 
the steps are stationary. The driver's seat is fixed at the back of the cab. 
When the doors are at the back, the driver has direct command of them 
from his seat ; when they are in front, levers or handles working along the 
top of the cab enable him to open or close the doors without descending 
from his scat.—Not proceeded with. 

1246. S. Foster, Hartlepool, and W. Rowprn, Whitstable, Kent, * Appa- 
ratus for reefing and Jurling the sails of ships or vessels.”~ Dated Lith 
May, is4. 

This invention cannot be described without reference to the drawings. 
1260. G. Face, Highbury New Park, ** Paving roads and ways.”— Dated 18th 

May, 1864. 

In carrying out this invention the patentee proposes to construct a pave- 
ment presenting a surface of stone or wood, or both in combination, in 
such manner that there shall be a space left on every side of the stones or 
blocks, to afford a good longitudinal and transverse holding power for the 
feet of horses, and to permit of the running away of the rain and mud, and 
of the descent of the dust and dirt.—Not procecdud with, 





Ciass 3,.—FABRICS., 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


12!8. BaTEMAN, Low Moor, near Bradford, ‘* Manufacture ef card cloth and 
other water and ovlproof sabrics.”—Dated 13th May, 1364. 

This invention consists in uniting two or more substances or fabrics 
together, or in giving a coating to any cloth, leather, or other substance, 
with a new kind of varnish or cement which will resist the action of oil or 
moisture, and will unite two or more pieces of calico, linen, or woollen, 
together or separate, and united to leather or any other pliable substance, 
either textile or otherwise, so as to obtain perfect uniformity, efficiency, 
and durability of manufacture for the backs of cards for carding engines, or 
any other water or oilproof material. The mixture or varnish by which 
this object is to be attained is composed of—gutta-percha, 55 parts ; india- 
rubber, 10 parts; bisulphuret of carbon, 20 parts ; gum lac, 5 parts; bisul- 
phide of mercury, 5 parts ; and carburet of iron, 5 parts ; all by weight. 
1224. B. Gyte and M. Watsu, Edale, Derbyshire, ‘* Machines for twisting 

and doubling yarn and thread.”—Dated 14th May, 1864. 

This invention is applicable to the ordinary throstle doubling machines, 
and it consists, First, in an improved mode of supporting the top roller, in 
order that, when the yarn or thread breaks or snarls, the top roller may be 
taken out of contact with the bottom roller to prevent waste. In perform- 
ing the invention each top roller is supported in aswing frame swivelling in 
the back rail; the yarn or thread passes over the front of the swing frame, 
and holds the top roller in position as long as the yarn or thread continues 
to be supplied to the spindle ; but when the yarn or thread breaks, or snarls 
are produced above the spindle point, the swing frame swivels partly round, 
and the top roller slides k out of contact with the bottom roller, thus 
preventing any more of the yarn or thread being drawn forward. Secondly, 
in placing a wire, furnished with bristles or other suitable substance, 
between the rollers and the spindles, between which bristles or other 





equivalent the sce or thread and by which, when it breaks, it is 
= from ming entangled with the yarns or threads of the other 
splndies, 








Dated 18th May, 1864. 

This invention consists, First, in giving motion to the vibrating blade of 
the ordinary Macarthy gin, or other gin in which a vibrating biade is or 
may be employed, by means of a cam with two or more elevators and 
depressers, the said cam being connected to the vibrating blade by a bar, 
or in any other convenient manner. Secondly, in the application of « 
packing of india-rubber, or other suitable yielding or elastic substance, 
between the back of the doctor or thin blade of metal bearing on the 
grooved roller, and the holders by which the doctor is pressed against or 
held in contact with the roller. Thirdly,in tie application of a block of 
india-rubber, or other suitable elastic substance, between the radius rods 
and the back rail, or between the vibrating blade and the radius rods, 
or eed agents by which the vibrating blade is actuated.— Not proceeded 
with, 

1264. J. Compe and J. H. SmMaupage, Leeds, “ linprovenents in the action 
and arrangement of machines for winding co;s.”—Dated 191k May, 
1804. 

This invention consists, First, in connecting the frame ends and middle 
hearers of cop winding machines by means of cast-iron girders bearing at 
three points, so as to produce a firm framework independently of t'e 
spindle rail and top rail, which are then fitted on to seatings so formed that 
the frame ends and middle bearers, being fixed contiguous to each other in 
one operation, and in 
fixing the bearings which carry the tension lever and adjusting lever to the 
covering plate which protects the driving wheels, so as to simplify ihe 
arrangement of the parts of cop winding machines, and facilitate their 
removal as required. Secondly, in making the e utches for the spindles of 
cop winding machines of a rib cast on or fixed to the top of the spindle 
wheel, over which two jaws of beut spring ste! are made to drop when the 
spindle is put in motion, and are lifted by the stopping lever clear of the 
1, These jaws of spring steel are 
id slides freely on the iower end of 
the spindle, which is flattened on two sides, Thirdly, in so arranging the 
treadle and lifting lever, jointed to a socket which receives a collar screwed 
to the lower end of the spindle, that the socket shall rise and fallin a right 
line coincident with the axis of the spindle as it is raixed or lowered by the 
action of the treadie, or in the process of winding ; and in making the top 
of the spindle split, and jointing to the split part a small wedyge-furmed 
catch, so that, when the catch end is laid horizontally, the split in the 
-pindie will by opened by the wedge-formed portion of the catch, so as to 
retain the cop on the spindle, while when the catch end is turned up 
perpendicularly, the split in the spinale will close and allow the cop to slip 
trom off the spindle. Fourthly, in placing the joint of the stopping lever 
on the inner side of the line of spitdles, and retaining it by a double acting 
spring catch, so that the stuppiig lever will be liberated and stop the 
spindle by the pulling in or falling down of the tension lever, or by the 
rising of the lifting lever, an adjustable pin being attached to the spring 
catch on which the lifting lever acts, so that the stopping lever may be 
liberated and the spindle stopped when the required length of cop is wound, 
Fifthly, in arranging the bobbins from which cops are to be wound with 
their axes longitudinally, instead of transversely, to the machine, and in 
prolonging the friction lever downwards and connecting it by a wire with 
an adjustable screw to another lever carrying a small roller acted on by a 
swell attached to the tension lever, so as to release the Lobbin from friction 
by the pulling in of the tension lever, which arrangement of levers is also 
applicable to release the swifts from friction in winding cops from the 
hank. Sixthly, in producing a uniform speed in beaming from cops by 
connecting the weighted levers which actuate the pressing bar with a 
cranked lever with two arms, one of which carries a reversing rol er and 
slides the driving roller carried by a shaft actuated by the driving pulley 
to and from the centre of a pair of dvuble dises, the shaft carrying which 
also carries a pinion gearing into a wheel which gives motion to a sliding 
shaft which receives and actuates the beam on to which the yarn from the 
cops set up in the cop irames is being warped. Seventily, in carrying the 
cops set up in the cop frame on wire staples projecting from the cop frame, 
so as to dispense with the long tube descrived in a previous patent, using 
there instead of a short tubular eye of glazed pottery ware. 

1267. W. R. Harris, Manchester, “‘ Carding engines."—Dated 19th May, 
1864. 

This invention consists, First, in improved arrangements for working 
the dofling comb of the doffing cylinder of carding. The comb is fixed to 
arms on a tube or shaft in the ordinary manner, but for working the comb 
up and down, the patentee employs an endless strap or band, fixed at one 
part to the tube or shaft, and another part to a stud or projection on one of 
the supports or pedestals. Between the inner sides of the strap he places a 
bowl or roller, working on astud or shaft, made eccentric with another 
shaft, of which it forms part, so that as this eccentric shaft revoives, the 
bowlhas an eccentric motion, and presses the strap first on one side and then 
on the other, and causes the comb to vibrate up and down; aud as the strap 
gives way to the eccentric with great ease, and there is no straiu on the 
eccentric at the top and bottom of the stroke, the comb can be worked at 
a great speed with very little power, without the shocks and wear and tear 
arising from the present modes of workingthe combs. Or instead of one 
eccentric bow] between the strap, the patentee employs two bowls having 
eccentric motion, one on each side of the strap. He forms the straps or 
bands of leather, metal, or other suitable materal, but he prefers to make 
them of that description of leather known as picker leather, used for the 
pickers of looms, or he uses metal and leather combined. Secondly, he 
employs an improved reversing motion which can be applied advantageously 
to an invention for improvements in carding engines for carding cotton and 
other fibrous materials, for which letters patent were granted to G. Well- 
man, on the 1lth September, 1800 (No. 2190). 

1274. E. A. Cowper, Great George-street, Westminster, “ Machinery or appa- 
ratus fur separating cotton sibre from the seed.’’— Dated! 20th May, 1904. 

This invention consists in separating cottun fibre from the see i by taking 
hold of the fibre of the cotton in a positive manner, very nearly close up 
to the seed, by surfaces caused to approach so as to nip or hold, and while 
the fibre is so held by one part of the apparatus another part pushes the 
seed away, thus separating fibre of the full length, or very nearly so, 
instead of breaking the fibre into short lengths, as is the case with roller 
and saw gins which either take hold of the fibres at a considerable distance 
from the seed, or only take an imperfect hold of the tibres. The holding 
instruments are made to work intermittently or alternately, or in order, 
when several are used, but the patentee prefers to use two sets to work 
alternately, so that one set may hold the fibre or draw it away, while the 
other set pushes the seeds away, and thus separates the fibre from the seeds. 
1279. J. BetuaM, Earl's-court, Leicester-square, and G. VALENTINE, Greshum- 

striet, London, ** Machinery for measuring and blocking woollen ond 
other fabrics.” —Dated 20th May, 1864. 

This machine consists of a wooden framework of a square form support- 
ing in bearings a measuring roller. This roller is placed horizontally, and 
extends across the top of the machine ; it is covered with cloth or other 
fabric for the purposes of preventing the slip of the material to be measured. 
The circumference of the roller is 37in. (according to the custom of the 
trade in measuring yards of cloth), and its shaft or axis is prolonged at one 
end beyond its bearing, and cut with a left-handed screw thread for the 
purpose of taking into corresponding recesses cut in the periphery of a 
brass indicating disc, and causing it to be turned by the motion of the roller. 
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Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Miils, gc. 
1235. L. L. Sovereien, Pentonville-road, London, ‘* Agricultural implements 
Jor cultivating land and for sowing seed.”— Dated 17th Muy, 1864. 

This invention cannot be described without reference to the drawiugs. 

1240. J. Fuercuer, Winterton, Lincolnshire, ** Reaping and mowing machines." 
—Dated 17th May, 1864. 

This invention relates to that part of reaping and mowing machines 
known as the “ fingers” or knife guides, and consists in fitting a piece of 
steel into one or both sides or surfaces of the slot in each finger or guide, so 
that the knife will work in contact with such steel mouth piece or pieces, 
whereby a better cutting action is obtained, as the steel edges are less liable 
to be injured or blunted by stones or grit than when a softer metal is 
employed, 





Dec. 16, 1864. 
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1253. R. Rimmer, Crow Hall. near Ipswich, ** An instrument for laying hold | 
of asparagus, globe artichokes, and other vegetables.” —Dated 18th May, 


This instrument is designed as a substitute for the fingers or fork in 
keeping hold of asparagus, or the leaves of globe artichokes, or such other 
vegetables as are eaten in a similar manner. The instrument consists of a | 
pair of nippers somewhat similar in form toa pair of scissors, but having | 
holding or nipping surfaces, flattened or suitably formed, to lay hold of the | 
asparagus or other vegetable, instead of cutting blades. The shanks or | 
handles of the nippers are cranked or bent upwards, in order to render | 
them more convenient to use, and are furnished with bows or eyes by 
means of which they are held by the finger and thumb and opened and | 
closed as required.— Not proceeded with. | 
1257. A. B. Cuiips, New Oxford-street, London, * Machinery for separating | 

and elevating grain.”—-Dated 18th May, 1864. 

This invention cannot be described without reference to the drawings. 

1268. W. Saneeant, Bradfield-on-the-green, Northamptonshire, “ Construction 
of horse hoes and seed drills.” —Dated 19th May, 1864. 

This invention consists in improved arrangements of the frame and 
carriage, together with the mode of steering the same when in use, and in 
drawing it along when travelling out of use. For this purpose the inventor 
mounts the fore part of the carriage upon wheels on each side, capable of 
being controlled in their movements to the right or left by suitabie steer- 
ing apparatus actuated from the hinder part of the carriage. The front 
steering wheels are carried by and revolve on arms which are cranked at 
their lower ends, the upright parts of such arms passing upwards through 
the front part of the carriage frame, and being capable of adjustment there- 
with, in order to raise or lower the operating parts when required. On the 
upper ends of the upright arms which carry the steering wheels levers are 
fixed, which are extended towards the hind part of the implement, and are 
there connected by a cross bar, which serves as a hand lever to govern the 
direction of the fore wheels from either side of the implement, according 
to the side upon which it is operating when its direction is reversed. The 
hind part of the carriage frame is, by preference, supported and carried by | 
a single central wieel mounted upon a forked cranked arm, the upright 
part of the arm passing upwards through a metal socket on the frame, and 
being free to revolve thereon ; and the arm has a collar thereon, upon | 
which this end of the frame is supported. The hind wheel, by being 
mounted on the cranked arm, permits the direction of the implement being 
readily reversed in a very small compass, by causing it to rotate on a centre 
formed by one o/ the front wheels remaining stationary, but when in use | 
the upright arm is keyed fast to the frame, to cause the wheel to travel in | 
a direct line, the draught bar and harness being placed infront. When the | 
implement is out of use, and is being moved from place to place, shafts and | 
draughts are applied to the hinder part of the carriage frame, the key being 
removed from the upright arm, so as to allow the hind wheels to 
assume various positions in accordance with the direction in which it is 
being drawn. The cross bar and front steering apparatus are fixed to 
the frame, for the time being, by a pin or otherwise, the steering wheels 
acy described acting for the time as hind wheels.—Not proceeded 
with. 
=_, a R. Dickson, New Haven, U.S., * Ploughs.”—Dated 20th May, 

864. 

This invention consists in one or more plough shares or mould boards 
fermed spirally on a shaft, and made to revolve in combination with an 
advance or forward movement, the axis of revolution being in the line 
and direction of the furrow, which combined movements cut and turn the 
jurrow. 

1277. W. Tasker, jun., Waterloo Ironworks, near Andover, “ Combined 
threshing machines."—UDated 20th May, 1864. 

This invention relates to elevating and delivering the chaff into bags or 
other suitable contrivances placed to receive it, after it has been separated 
from the corn in the ordinary manner, and consists, according to one 
modification, in the spplication and use of an adjustable blast or blasts, or a 
combination of blasts of air, produced by and received from the same fau 
that creates the blast for the separation of the chaff from the corn in the 
usual way, and in the disposal of such blast or blasts, or combination oi 
blasts of air, for the elevating or delivering of the chaff into bags or re- 
ceptacles, as required, without the aid of the fingers, cup elevators, or pro- 
jection, attached to revolving endless bands as hitherto employed, 








CLass 6,.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
1220. C. LippELL, Abingdon-street, Westminster, “ Apparatus for construct- 
ing breakwaters, moles, &c.”—Dated i3th May, 1s64. 

This invention relates to the construction of breakwaters, moles, piers, 
and other submerged, or partly submerged buildings, with the aid of blocks or 
large masses of masonry, builton concrete, the object being to reduce the cost 
of constructing the works, and ensuring great stability thereto. Tothisendthe 
inventor employs cellular caissons of sufficient buoyaucy to float the blocks 
of concrete to the spot prepared for their reception, and he then cau-es the 
— to deposit their load on the prepared foundation —Not proceeded 
with. 

1244. G. Hunter, Maenturog, Merionethshire, **Appuratus sor cutting 
marble, stone, slate, and cval.”"—Dated lith May, 1864. 

This invention consists in forming tools for cutting stone, marble, slate, 
and coal, of a solid bar, with an enlarged or trumpet mouth, and that 
dished or concave on its face. Sometimes the patentee makes the mouth 
horse-shoe shaped. For cutting or boring tunnels in stone, marble, slate, and 
coal, he mounts the improved tools on the end of a cylinder, or the seg- 
ments of a cylinder, which segments are capable of being drawn towaras 
the centre or forced outwards ut will. He placesa screw or anzular grooves 
on the outside for the purpose of leading out the debris. He mounts the 
cylinder on a carriage and drives it by gearing in any convenient manner. 
1247. P. BAWDEN and J. and 8. WitulaMs, Notling-hill, London,** Machinery 

Jor making bricks."—Dated 17th Moy, 1864, 
Tuts inveution cannot be described without reference to the drawings. 


1219. H. A. ©. Bovnenerr, Paris, “ Moulding und shaping plates, &c.”""— 
Dated 18th May, 1864. 

In tiiese Lunprovements in the manufacture of plates the paste or mass is 
prepared in the ordinary way, and divided into balls, eich of sufficient size 
to form a plate ; the ball is then placed between two pieces of silk or similar 
tissue, the object of which is to maintain the paste, and to serve in removing 
it irom the moulds used for shaping it. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War, or for Defence, Gun Carriages, gc. 
1250, P. M. Parsons, Blackheath, “* Ordnance and projectiles.”—Dated 18th 
May, 1864. 

In the construction of ordnance the inventor forms the tubes and hoops 
used in constructing built up or compound guns by coiling and welding 
bars of wrought iron, or suitable steel), rolled with tongues and grooves, 
to fit into one another when the bar is coiled round the mandril. Or, when 
the tube is made out of a single bar or ingot of steel or wrought iron, inaddition 
to hammering or rolling the same,he twists it, so as to give the fibres a spiral 
in place of a longitudinal direction, In order to impart axial rotation to 
the projectile without weakening the gun by cutting grooves in it, he 
employs ribs or flanges, having the requisite spiral raised above the surface 
of the bore, instcad of grooves sunk below it, and to enable spherical shot, 
as well as elongated projectiles, to be discharge from guns thus made, he 
employs two raised ribs or flanges opposite each other, having their leading 
and driving sides of the same form.—Not proceeded with. 

1255. P. St. G, GRaxmE, Waterloo-place, Pall Mall, London, “ Improve- 
_ ments in ships or vessels for war, &c.”—Dated 18th May, 1864. 

This invention consists, in one part, in constructing the hull of a ship or 
vessel of an elliptic or other similar flat transverse sectional form, in such a 
manner that the dimension of the width of the vessel will be considerably 
in excess of that of its height. Both ends of the vessel terminate in points, 
being formed of an approximating conical shape, and may, in some cases, 
be arranged to act as rams. The centre of the hull of the vessel, for about 
one-third of its length, is sunk to such an extent below the bottom surface 
of the other part as to serve, with the engines and water compartments, as 








a counterpoise to the cupolas or turrets and armour plating that may be 
placed above the upper surface of the hull, whereby the centre of gravity 
of the vessel is lowered to such an extent as greatly to obviate 
the enormous strain to which armour-plated vessels, as at present con- 
structed, are subject,as also to increase the stability of tho vessel.—Novt 

proceeded with. | 
1269. J. Frazier, Birmingham, ‘ Breech-loading fire-arms.”—Dated 19th | 

May, 1864. 

This invention cannot be described without reference to the drawings. 

1278. W. E. Newton, Chancery-lane, London, “ Fuses for projectiles."—A | 
communication.— Dated 20:h May, 1864. 

The principle upon which this invention is founded consists in combining | 
in one instrument, which is completely independent of the projectile itselr, 
the several pieces which constitute a percussion fuse. The pieces of which 
the instrament or fuse is composed are the abutment piece or anvil, the 
striker or percussion rod, the detonating cap, and a metallic protecting | 
disc, in addition to which there is a supporting screw. When all these 
partsare assembled together the abutment piece is screwed at one part, and is | 
fixed in the projectile by being screwed into a socket, which is tapped to cor- 
respond. A recess is made therein at the inner end, to receive the cap or deto- | 
nating composition. A cylindrical tube, tapped inside, is screwed into the | 
end of the abutment piece, and serves as a guide and envelopefor the striking | 
or percussion piece. Between this latter (which is hollow and pointed) and | 


the abutment piece is placed a circular metallic disc, which covers up and 

protects the cap or d ting position, and p the nipple of the 

striking piece from reaching the cap when the projectile strikes an object. 

The striking piece is kept in its place by a screw block. All these parts 

are connected together, and constitute a percussion fuse, which may be 

screwed into the projectile, and which, when in its place, is perfectly im- 
yen eable io water. 


CLiass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1259. J. BROWNING, Grosvenor roud, Pimlico, London, *‘ improvements 
applicable to street and other lamps or lanterns.”"—Dated 18':h May, 
lsd. 

This invention relates to an improved mode of utilising those rays of 
light which radiate upwards from the burner, and thereby become lost. 
This object is effected by adapting to the lamp or lantern reflectors or 
reflecting surfaces, arranged in such a manner that all or a greater portion 
of those rays of light which radiate upwards are made to fall upon the 
reflecting surfaces, and are thereby thrown downwards, or in a horizontal 
or nearly horizontal direction, so that the rays of light may be dispersed in 
the direction where they will be required, 

1271. H. Derrirs, Houndsditch, London, “ Wick-holders tor lamps.”--A 
communication. — Dated 20th May, 1864. 

This inveution cannot be described without reference to the drawings. 
1276. E. Hopass, Clifton, ‘* Harmoniums.”— Dated 20th May, 1864. 

This invention consists in the introduction into harmoniums of jacks, 
for the purpose of initiating vibration. ‘The inventor provides a jack for 
every reed or tongue, which is actuated or moved, at the same tie, with 
the motion of the wind, by which the vibration, when begun, is to be con- 
tinued. The jacks are similar to those used in the harpsichord.—Not pro- 
ceeded with. 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ge. 

1232. J. WomersLey, Norwich, ‘‘ Manufacture of paper from certain fibrous 

substances.”"—Dated 16th May, 1864. 

This invention cannot be described without reference to the drawings. 

1236. W. Witson, Manchester, ‘* Apparatus for generating oas from hydro- 
carbon or other volatile oils fur illuminating and other purposes.” — 
Dated 17th May, 1864. 

The present invention relates toa previous patent,dated 2nd December, 1863, 
No. 3023, and consists in immersing the generators, described in the speci- 
fication of the patent hereinbefore alluded to, in vessels containing water, 
sea water, oil, or any other bad conducting liquid, to prevent the action of 
the atinosphere causing the contents of the generators to become congealed 
or reduced in temperature, so as to prevent the evaporation of the hydro- 
carbon or other volatile oil from which the gas is generated; or the 
generators may be enclosed in an air-tight box with the same effect. 
Secondly, this invention relates to an improved method of feeding the 
generators with the hydrocarbon, or other volatile oil, and consists in 
having the generators placed one above another, and the highest one to be 
fed by areservoir, hereinafter mentioned, and after reaching a certain height 
tle volatile liquid is made to flow down a pipe to the next generator, and 
from that generator down to another, and so continue descending through 
different generators until the liquid is so exhausted that no more gas can 
be produced from it ; the residue then passes into a suitable receptacle, and 
is found to be valuable as a non-«xplosive illuminating oil to be burnt 
with a wick in the ordinary oil lawps. This invention relates, Thirdly, to 


vessel to another. 





1237. A. Mackin, Warrington, and J. SaumMon, Manchester, * Obtaining | 


impressions from typographic sursaces"’— Dated 17th May, 1864. 

This invention consists in the application and use for such purpose of 
paper, cloth, or other suitable fabric prepared by being treated with oil and 
black and coloured carbonaceous matter, such paper or printing material 
being placed between the type and the paper on which the impression is to 
be made, so that, on pressure being applied, the mmpression of the type is 
tra 


rm 
252. R. Smitu, Glasgow, “ Obtaining colouring matters."—Dated 18th May, 
1864. 
This invention consists in taking a salt of rosaniline and treating it with 
an iodide or bromide of an alcohol radial.—Not proceeded with. 
1258. J. Wenster, Birmingham, ** Manufacture of zinc.” —Dated 18th May, 
1864 





ver without the use of ink as hitherto employed.— Not proceeded wuh 





This invention relates to a novel mode of volatilising metallic zinc, or 
separating it from the ore. The improved process consists in bringing the 
zine ore or oxide of zine, in a finally divided state, into the presence of 
melten iron, or other substance which meits at a temperature superior to 
the volatilising point of zinc. 

1262. JT. Duxukviz, Dublin, and J. Jones, Liverpool, ‘* Metallic alloys.”— 
Dated 18th May, 164. 

This invention cousists in the combination and use of spelter and block 
tin, to which is added a small quautity of copper and a small amount of 
antimony 


Ciass 9.—ELECTRICITY.—None. 





Criass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1027. A. WARDLE, Luston-road, London, “ Smoking pipes.’—Dated 23rd 
April, 1864. 

This invention relates to pipes made of clay, and consists in so forming 
the bowls of the said pipes as to enable them to be easily placed and 
supported upright as regards the bowls thereof. At the front part of the 
bow! and near to the bottom thereof the inventor forms an ornament, the 
outer extremities of which serve as feet for supporting the bow] ot the 
pipe in a vertical position when placed on a table.—Not proceeded with. 
1028. D. Lewis, Liverpool, ** College caps.”—Dated 23rd April, 1864, 

The patentee claims manufacturing or making the bodies of the crowns 
of college caps wholly or partially of calico or other woven fabric or fabrics, 
stiffened or united by shel'ac, as described. 

1034. R. Nortu, Bristol, near Leeds, ** Sinoke consuming apparatus.”—Dated 
23rd April, 1864. 

This invention consists in placing at the mouth of the furnace or flue 
upon the dead plate a tube, by preference square in section, and provided 
with small apertures on tinat side which is presented to the fire. This tube 
may be curved on its outer edge to the radius of the flue (when applied to 
boilers fired internally) and form, in fact, inconjunction with the dead plate 
and the door, the front part of the furnace fittings. Holes cut in the dead 
plate, corresponding in size and position with that of the tube, admit the 
outer air, the supply being regulated by a valve being placed at each end 
of the tube, the said valves being connected by suitable mechanism, and 
opened and closed at the will of the attendant. By means of the above- 
named apparatus, jets of air are thrown in at the front part of, and equally 
all round the furnace through the small apertures before named—a 
principle which experience proves to be superior to those in common use, 
inasmuch as the combustion of the fuel is more perfect.— Not proceeded with. 
1036. H. Bennett, Woimbridce, Salop, “ Puddling iron, steel iron, and 

steel.” —Dated 23rd April, 1864. 

This invention consists, First, of improvements in puddling iron, steel 
iron, and steel by su»mitting the pigs to a strong heat prior to their 
introduction into the body of the furnace to be puddied. This the patentee 
effects by placing hollow bars with water running through them over the 
fire-grate, or over the body of the furnace, at a distance of some six inches 
from the crown ; upon these water bars are laid the pigs introduced through 
doors in the end of the furnace above the fire door, and as one heat of the 
metal is being bloomed or balled, these pigs are being reduced almost to a 
molten state ; the heat being drawn the pigs are removed into the position 
in the puddling chamber, where they are in turn to be puddled. secondly, 
the invention consists of certain improvements upon a former invention of 
the present patentee for the same purpose, and for which letters patent, 
dated 18th May, 1863, have been granted. Upon the top of a puddling 
furnace, he places a quadrant guide supported in suitable carriers ; around 
this quadrant guide moves a radial bar, from a pivot at the centre of the 
circle of which the quadrant forms a portion ; from the same bed plate sup- 
porting the quadrant on the top of the furnace is supported a long rod, 
hung on friction rollers, from which runs a connecting rod which gives 
motion to the radius rod traveiling round the quadrant, and also supports 
the puddlers’ rabble. 

1037. J. Dover, Manchester, ** Apparatus for hardening saw blades, éc."— 
Dated 23rd April, 1864. 

This invention consists in the employment, for the purpose of hardening 
saw blades and other plates or sheets pry of two hollow metal boxes or 
chills, with a thin steel or other metal plate or cover, on the face or side in 
contact with the plate or sheet to be hardened. These boxes have strips or 
partitions of metal placed or formed inside in any position, so as to sustain 
the thin steel plates or covers. The covers are fitted water-tight on to the 
boxes or chills, and are cooled by a current of water circulating through 
them in a zig-zag or any other manner, as may be arranged with the strips or 
partitions above referred to. One or other, or both the boxes or chi'ls are 
also fitted atthe back or outside with india-rubber, or any oiber yielding or 





nsferred to the paper through the medium of the black or coloured 


elastic substance, which is interposed between the box or chill and the sup- 
porting framing. It is obvious that these boxes or chills may be made of size 
or shape to suit the article or plate to be hardened. ‘The boxes or chills are 
placed vertically or edgewise in a strong frame, and the saw blade, plate, or 
sheet of steel to be hardened is placed, while in a heated state, between 
them, whereupon the two boxes are caused to approach and compress the 
article between them, the pressure being applied by means of cams, screws, 
or any other known mechanical contrivance, until the plate or blade has 
attained the proper temper or hardness. By placing the boxes or chills 
edgewise, or with their chilling faces in a vertical or nearly vertical position, 
the water inside such chilis will a.ways be in actual contact with the chilling 
plate or surface, and any steam space that may be found inside the boxes or 
chiils will be at the upper edges thereof. 


1038. J. F. Brinxers, Fieldgate-street, Whitechapel, London, ** Apparatus for 
the re burning of animal charcoal.”—Dated 23rd April, 1864. 

The patentee claims the app.ication and use to, and in the re-burning of, 
animal ebarcoal, of cylinders or retorts, provided with a series of internal 
rings or flanges, in combination with a series of doors or vanes operating as 
described. Second, the application and use to, and in machinery or apparatus 
for re-burning anima! charcoal, of a rotating cooiingjdrum or chamber, pro- 
vided with an inner or outer skin, and supp!ied with water, for the purpose 
of more readily cooling its contents, as described. 

1040. W. Crorts, Herne Bay, *‘ Means and apparatus used in the propaga- 
tion of oysters.” —Dated 25th April, 1864. 

This invention relates, in the First place, to’ the use of tanks or vivaria, in 
which the oysters are deposited for the purpose of breeding ; water is allowed 
to flow constantly through these tanks. The oysters are placed in rows, in 
an inclined position, with their mouths upwards, and supported in this posi- 
tion at intervals by long narrow tiles, about half an inch thick, ranning 
transversely across the tanks. These tiles are made of a mix.ure of blue 
estuary clay, calcined oyster shelis, cracked cockle and oyster shelle, and 
Roman cement, baked in the sun or otherwise hardened. They are provided 
with lugs or projections at their back surfaces, for holding them up at tha 
proper angle for the support of the oysters. These tiles are indented with 
grooves arranged to sub ivide them into squares, and perforated with holes, 
to increase the facility with which they can be separated into parts should 
the young oysters adhere to their surface ; they are further perforated, and 
the holes filled with cork or other substance suitable to induce the dep »sit of 
the spat. Above and over these oyster tiles are placed spa', or brood eollec- 
tors, which consist of long round bars of wood, also traversing the beds 
transversely, and supported at each end by chairs or dogs, 60 as to raise 
them slightly over the oyster tiles. These collectors are perforated for the 
reception of bunches of broom heather, coir, cork, or other such material as 
may induce spat or brood of the oyster to adhere. These bunches radiate 
from a centre, or are otherwise arranged to form a proper attraction, These 
collectors may be placed in a tideway, near to or over ordinary oyster beds 
for the cultivation of the spat or brood if required. Tais invention further 
has reference to acclimatisers, or water tunks, vivaria, or receptacles for the 
reception of oysters, the temperature of which can be regulated or altered by 
ordinary mechanical appliances, and the proportion of salt water and fresn 
also varied by the same means, 80 that it will not be necessary for the 
oysters to be taken at once from the seed or returned to their natural 
element, but can be acclimatised to the water in the tanks by gradual stages. 
This invention also relates to a vermin collector, for taking up star-fish and 
other such things from the oyster beds. This invention also relates to spat 
collectors in the shape of four rectangular tiles, radiating from a hollow | oss 
in the centre (in cross section in the form of a cross), and perforatec with 
holes, which sre filled with cork, kamptulicon, or such material to which the 
spot will readily adhere. ‘These are lowered down ina tideway, and tahen 
up again when they are required to be examined. 

1042. A. J. Buuine, Judd-street, London, and J. Suore, Birmingham, 
** Rack pulleys for window blinds."’"— Dated 25th April, 184 
In ordinsry rack pulleys the pulley can be drawn down, but the spring 


| click at the back of the pulley will prevent it from being pushed back again. 


improvements in decanting the hydrocarbon or other volatile oil from one | This is frequently inconvenicut, and to remedy this detect the inventors pro- 


pose to make the rack separate fiom its box or frame, and attach it thereto 

at one end by a pin or rivet, leaving the other end free, and standing away 

from the back piate. The rack will also be provided behind with a spring 
which will force it forward. The pulley is mounted on a block which carries 

a tooth or stud at its back part; this tooth or stud takes into the rack, 

except when the latter is foreibly thrust and held back, when the pulley ean 

be moved up or down freely without catching in the teeth of the rack. When 
the rnght position for the pulley is ascertained the rack is allowed \o come 
forward, and will then hold it in its place. —Not proceeded with, 

1042. J. Synes, Norfolk-street, Strand, London, ** Urinals.”—Dated 25th 
April, 1864. 

In carrying out this invention the patentce proposes, in lieu of the ordi- 
nary slate, irop, or enamel celis, or partitions, or basins applied in the eon- 
struction of urinals, to construct a series of parallel divisions within the 
walls of the urinal, such divisions resting’on a floor on which persons may 
stand, and being also held in position by an iron bar or bars passing through 
them and the walls, and by a cross piece at the top of the urinal. Beyond 
or in front of these divisions, and beneath the level of the floor, is a reservoir 
of water, into which the urine falls direct, without coming in contact with 
any fixed portion ot the urinal. Water is supplied from a pipe above the 
reservoir, and removed by awaste pipe. The water may be continually kept 
in a flowing state, or it may be periodically let off aud supplied, according 
as the urinal is greater or less freq vented. 

1049. T. S. Truss, Gracechurch-sireet, London, “ Carrying knapsacks and 
other articles suspended at the back by means of levers.”—Dated 26th 
April, 1864. 

This invention consists in the construction of levers of such forms as shall 
lie as close to the body of the wearer as convenient, being forked, branched, 
or so formed at one end as to pass over ond rest upon the shoulders of the 
wearer. To the ends of each such lever projecting from the shoulders of 
the wearer the knapsack or other article to be carried is attached by means 
of hooks, straps, or other suitable appliances. The other end of the lever is 
attached to the waist, belt, or clothing of the wearer by means of hooks, 
straps, or other suitable appliances. The lever is formed in two parts, for 
the purpose of regulating the length, so as to be applicable to persons of 
various heights, one part sliding upon the other, and secured to each other 
by means of screw boits and nuts; but this is not absolutely necessary, as 
the lever may be made in one piece, or in several pieces, so as to fuld up. 
Plates may be attached to the lever by means of studs, staples, or other 
appliances, to protect the shoulder when required. To keep the knapsack 





| or other article in a proper position for carrying, a strap is attached thereto, 
| which is secured to the waist-belt, or clothing of the wearer when such is 





necessary. 

1050. J. Russeun, jue., Falkirk, ‘‘ Machinery for hewing coal and other 
minerals.” —Dated 26th April, 1864. 

In this improved machinery the cutting apparatus consists of tooth-shaped 
removable cutters carried on the edge of a flat disc, or of a set of radial arms, 
which move with a continuous revolving motion in the plane of the groove 
about an upright or nearly upright axis, which is supported in a suitable 
frame or carriage outside the groove, and driven by steam power, water 
power, or other suitable motive power, transmitted by means of compressed 
air, wire ropes, or other suitable mechunism.—Not proceeded with. 

1060. R. A. Brooman, Fleet-street, London, ‘* Producing photographic pic- 
tures photogenically indelible.”--A communication.—Dated 27th April, 
1864. 

The new method of producing photographic pictures photogenically in- 
deiibie, consists, First, in strengthening photographic pictures produced 
upon glass by any of the means now in use, by the gradual and subsequent 
deposit of silver coatings thicker than those hitherto obtained. Secondly, 
in gilding or platinising the pictures thus strengthened by galvanic substi- 
tution ; in rendering saline, wholly or partly, the silvered, gilt, or plati- 
nised pictures by the action of chlorine, bremine, iovine, phosphorus, or 
other chemical agent which will produce directly salts of silver, gold, or 
platinum, or, by subseq 1 position, docimastically _tinctorial 
oxides of silver, gold, or platinum. Thirdly, in fixing the pictures thus 
chemically treated on siliceous substances, such as crystal, glass, enamel, 
lava, ceramic ware, and on paper, pasteboard, fabrics formed of amianth, 
and on other substances, either directly or otherwise—first, by submitting 
them to the action of red heat ; secondly, by vitrifying by the dry process, 
by means of metallic, phosphoric, boracic, or siliceous fluxes, or by silica- 
tising them by the damp process. Fourthly, in depositing between the 
hollow spaces and interstices formed by the clear parts of the photographic 
pictures, previously strengtheued and submitted to red heat, either metallic 
colouring oxides, or bodies capable of reducing the oxides employed in 
colouring the siliceous sybstances on which the pictures are fixed, in order 
to produce on the bare surfaces of the siliceous substances fresh pictures of 
various colours, and photogenically indelible, 

1062. J. E. W. Parnacort, Douro-street, Bow, ** Manufacture of wheels or 
tools for grinding and polishing surfaces.” — Dated 27th April, 1864. 

In making a grinding or cutting wheel the patentee prepares & compound 
by mixing together ground emery, stone, grit, and pounded clinker, or 
other suitable cutting substance, with gold size and litharge, or white 
lead, which serve to bind the grit and harden the compound ; and to this 
mixture, while in a plastic state, he adds a portion of lamp black or ivory 
black, which serves to colour the product, and to separate somewhat the 
granules of cutting substance employed. The proportions of the materials 
may vary, but he has found the following to produce a good result:—He 
takes of fine emery, 2 lb, 8 oz.; stone grit, obtained from the stone mason’s 
yard, 1 lb. 2 oz. ; clinker dust, 8 0z.; lamp black or ivory black, 8 oz. ; 
gold size, 2 oz. ;and litharge, 30z. This compound, when thoroughly com- 
bined, he submits to great pressure in a metallic mould suitably shaped to 
produce a wheel of the required shape and size. 

1064 J. Cookson, Bradford, “ Apparatus and self-acting valves in ccnnec- 
tion with kuchen boilers for heating water for baths, wash basins, &c.”— 
Dated 28th April, 1861. 

The object of this invention is to render such apparatus self-acting in 
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obtaining a supply of 9 water er during frost or or other “obstruction in the high 
pressure cistern, and to prevent explosion or stoppage of proper working 
thereof, and the improvements consist in combining or connecting a high- 
pressure cistern and a low-pressure cistern with the boiler in such’ manner 
that, when a stoppage of supply from the high-pressure cistern, and, con- 
sequently, in the circulating pipes occurs, a vaive will be opened to the 
low-pressure cistern, and also an escape valve for surplus steam will be 
opened. This is effected by constructing, arranging, and applying a spindle 
valve to the supply pipe of the low-pressure cistern, with its spindles 
upwards, and a float bail attached thereto, which will be lifted so as to 
close the valve when the water rises, and lowered so as to open it when the 
water lowers in the cistern. Also rode re is a pipe applied to the boiler with 
a similar valve therein, which will opcea when the high-pressure cistern 
teases to act, so as to allow the escape of steam from the boiler up the 
chimney, and which will be closed again by the high-pressure supply when 
in action. This construction and arrangement of valve and float ball is 
applicable to other similar purposes 
1070. A. V. Newton, ‘Senaetnns,. 
vice.”—A communicati Dated 28th April, 1864. 

The object of this invention is to obt in by a simple arrangement a 
paralle) vice which will admit of being made to grip firmly and quickly the 
work or article to be operated upon. To this end a box is made, which 
may be termed the stock of the vice, the upper part forming the permanent 
or fixed jaw. In the ends of this box openings or slots are made to allow a 
straight rectangular ratchet bar to pass through, This bar carries at one 
end the movable adjustable jaw, the shank “of which has a horizontal 
projection on each side to serve as a handle for moving the ratchet bar and 
jaw backwards or forwards as required. In order to keep the ratchet 
bar and jaw in position when the vice is in use, a toggle, also a short bar 
with ‘rounded ends and a piece which has on its edge ratchet teeth to fit 
into the teeth on the ratchet bar, are employed, the whole being put in 
motion by a lever or handle, which has a cam-like projection on the end 
that is pivotted to the stock of the vice, In the toggle and ratchet piece 
semi-circular sockets are formed, and into these sockets fit the rounded 
ends of the short bar, on the opposite sides of which are projections or 
stops which Jie between hook projections on the toggle and the ratchet 
piece, and prevent the toggle from being moved outward or backward 
be yond a certain distance. The ratchet piece turns on pivots fixed in the 
stock of the vice. In the under side of the toggle is a small projecting 
piece, against which, when the lever or handle is mov ed sideways, the cam 
is made to bear, and thus pushes the toggle, which, by means of a short 
bar, forces the ratchet piece against the ratchet bar, and thus presses the 
latter against the stock of the vice, thereby holding it firmly in position. 
The lever or handle has a hook projection, which fits into a socket in the 
toggle, so that, when the vice is desired to be opened, this Pte projection 
will, by means of the toggle aud short bar, draw back the ratchet piece 
clear of the ratchet bar.—Noi proceeded with. 

1075. F. T. ALpringr, and M. J. Jackson, Queen-street, Cheapside, London 
* Making hats perfectl, grease proof.” — Dated 29th April, 1864. 

The body of the hat is, according to this mvention, composed of three 
substances, viz., two of calico and one of paper, covered with the composi- 
tion own as “Oleo Charta,” patented by F. R. Peltz, May 28th, 1863, 
(No. 1335) which substances are all steeped in a solution of shellac, liquid 
ammonia, and water, A great heat is then applied, which firmly adheres 
all three parts or substances together. The brim undergoes the same 
process as the body, only that between the paper spoken of before and the 
calico a Jayer of varni h made trom shellac and dissolved in spirits of wine 
is introduced and by means of great heat the brim is joined to the body. 
By the process mentioned the brim and body of a hat are rendered perfectly 
grease proof, 

1083. W. C. Campninar, Bristol, ‘* Manufacture of iron.”—Dated 29th April, 





Loudon, ** An tiproved construction of 


























1864, 

The patentee claims mixing broken or pulverised iron ore with a suitable 
flux and water, so that the ingredients may be brought into a pasty state 
and formed into bricks or blocks, with the addition of cast or wrought-iron 
turnings, filings, borings, or other small pieces of iron, as set forth. 

1087. F. C. Hinis, Deptford, “ Improvements in and applicable to Surnaces 
to be used in the manufacture of gas." — Dated 29th Apri, 1864. 

The patentee claims, Fir-t, the employment of hot atmospheric air heated 
by what is now the waste heat of the furnace, and brought into closed ash- 
pits to effect the combustion of the fuel used in the seid furnaces or fire- 
places, Secondly, when the air-heating pipes are placed on the top of the 
gas retort settings, or above the furnaces, the use of pipes descending as 
Jow as or lower than the level of the ash pits, for the purpose of conduct- 
ing the atmospheric air to be employed for effecting the combustion of the 
fuel to the said air-heating pipes, and thence to the ash pits. 

1089. O. C. Burnict, New Haven, U.S., ** Improvements in manufacturing 
nuts, and the preparation of the metal therefor, and in the machinery 
or apparatus employed therein.” —Dated 30th April, 1864. 

This invention cannot be described without reference to the drawings. 
1091. J. T. J. and J. Parker, Oldham, 

Sruits.”—Dated 30th April, 1864. 

In performing this invention the currants, or other dried fruit to be 
cleaned, are placed in a conical hopper fixed on the top of a flat disc, the 
under surface of such dise forming a cireular flat bush; immediately 
beneath this disc, and of the same diameter, is placed a stationary grid 
supplied with a receiver for the dirt or refuse thrown from the fruit, so 
that when the machine is in action, the fruit, being delivered on to the 
centre of the grid through a hole or passage formed in the dise, is sub- 
mitted to the rapidly revolving action of the brush on such disc, causing 
the currants or other dried frait to be thrown centrifugally from the centre 
to the edge of the grid, when they fall into a drawer or receptacle 





‘Apparatus for cleaning dried 











thoroughly cleansed from all impuritics and are then ready for use.—Not 
proceeded with. 
R. 


Brooman, Fleet-street, London, “Chimney or glass foi 
."— A communication.—Dated 30th April, 1864. 

This improved glass or chimney is bi-cylindrical, or composed of two 
cylinders, one of larger diameter, for the body of the glass or tube, and 
the other of a smaller diameter, for the chimney proper or top of the 
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glass, 

1096. 1, Mirussry, Paris,“ Milliners’ work boxes.”—Dated 80th April, 1864. 
This invention consists in the manufacture of a box with divisions 

within it, such box being of wood, metal, enamel, horn, ivory, cardboard, 

or other suitable material, and carved or enriched as desired. It may be 

round, oval, square, or o f other shape, The interior possesses two, three, 


four, or more divisions at pleasure, each division being intended to receive 
a ball or reel of cotton, or silk thread or worsted, and its size depending 
upon that of the ball or reel it is to contain, and that of the box upon the 
number and size of the divisions, At the upper part, that is to say, 
inserted in the lid of the box, are as many nipples pierced with boles as 
there are reels or balls of thread in the box, and it is by holes made in the 
lid and through these nipples that the threads from the reels or bails pass 
to the outside. The lid issurmounted by a stem of a heiyht proportioned 
to that of tho box, and on its top is fixed a cushion of any form or shape, 
and representing an apple, bird, bouquet, or other article, such cushion 
being stuffed with some substance intended to receive and preserve the 


needles and pips. This cushion might be replaced by a watchstand or 
other useful or ornamental appar: 
1098. J. Brssac, Sou//-street, Fins! , London, © Revolving hair brushes.’ 


—Dated 30th April, 1s64 
In performing this invention the i, 
vided internally with a female archime an screw, in which works @ male 
archimeccan screw or screws, right or leit-handed, together or separately, 
moved to and fro by one or both hands, thereby giving to the brush a hori- 
zontal or circular motion, The brush may also be made so as to work by 
means of wheels, pinions, and ratchets, placed in opposite directio 1s, so that 
the band, being turned to the right or the left, the brush is caused to 
revolve one way only. To keep the brush steady, a framework, which is 
attached to it, is placed nst the bresst of the person using tue brush, 
and which acts as a support to the brush while in motion.—Not proceeded 
with, 
1100, J. 1. 
SALMON, 


ntor sets the brush in a tube pro- 








Norton, Belle Sauvay wd, Louden, and F. Gree@ory and J. 
Manchester, ** Presses.” — Dated 30th April, 1864. 

In constructing presses according to this invention a screw column isem- 
ployed, ond a nut with spur tecth on its periphery ; there is also a spur 
wheel fixed to the crosshead of the press, or held stationary in other conve- 
nient manner Around these wheels two pinions are carried ; these pinions 
are held together, so that they cannot revolve independently, and their 
axis is mounted on a bevelled wheel ; or it may be on a frame, which is 
driven by power or manual labour, so as to carry the pinions around their 
wheels. If power be employed in ‘driving the press, it is convenient to use 
friction gearing so arranged as to slip when sufficient pressure has been 
obtained. The pinion, which is carried around the stationary wheel, is 
thereby rotated, and it gives motion to the second pinion, which gears with 
the teeth on the nut: and as the speed of gear between the stationary 
wheel and the first pinion, and between the teeth on the nut and second 
pinion, is slightly different, the screw is slowly rotated, and thus the pres- 
sure is given. When it is desired to obtain a rapid motion for raising and 
lowering the platten of the press, and where the work on the press is light, 
the two pinions which in pressing are held or clutched together, so that 
they cannot revolve independently, may be unclutched, or freed the one 
from the other, and the pinion which gears with the teeth on the nut may 
be clutched tight on the bevel wheel or frame which carries it. When this 


arrangement is made the nut will make one revolution for each rotation of 
the bevelled wheel or frame, 
1101. J. Hunt, Birmingham, * Or Kg the globes and shades of gas and 
other lamps."— Dated 30th April, 
This invention relates, principally, to a ornamenting of such globes and 
shades for lamps as are provided with a dome of terra-cotta, which, becom- 
ing hot on the burning of the lamp, prevents the formation of smoke; but 





this invention is also applicable to lam | shades or globes of the ordinary 
kind. In ornamenting globes and shades having terracotta domes, the 
patentee glazes portions of the said domes by means of a coluured glaze, the 
said coloured glaze being applied in ornamental forms on the upper side or 
exterior of the dome ; and he also ornaments by a coloured glaze the knob 
which surmounts the dome. The ornamenting of the dome and knob may 
be effected with one or more coloured glazes. Instead of supporting the 
dome upon the globe or shade by means of a simple metallic gallery, he 
either makes the gallery of metal or terra-cotta, and surrounds the said 
gallery with an ornamental coronna of terra-cotta, which he also colours by 
the ure of coloured glazes. The glazes employed are such as are commonly 
employed by potters. In ornamenting ordinary globes and shades, he adds 
to the globe or shade a coronna of terra-cotta, ornamented by coloured 
glaze, or a coronna of metal ornamented by coloured enamels. Or he 
makes a coronna on the globe or glass itself, the said coronna being made in 
one piece with the globe or shade, and ornamented by being enamelled. 

Instead of employing the coloured glazes used by potters for ornamenting 

the domes and coronnas of terra-cotta, coloured enamels may be used for 

that purpose, 

1107. P. A. L. De FonTainemoreav, South-stret, Finsbury, London, “Appa- 
ratus for washing ores and other substances.” —A communication. —Dated 
2nd May, 1:64. 

This invention consists in the construction of a washing apparatus to 
separate earth, mud, and other extraneous matters from ores and other 
substances of a less ‘density than water. The apparatus is composed of a 
fixed cast iron tube, serving as the axis of rotation. The water for the 
washing enters the said tube and reaches the apparatus through a small 
tube, the orifice of which is covered with a perforated sheet of iron, 
serving to divide the water in small streams, which can be graduated 
according to the necessity. The movable part of the apparatus has the 
form of a straight cone; its axis is so inclined that the lower generator of 
its basis assumes a contrary inclination. The conical envelope being made 
to turn, the ore or substances enter by the large basis, and the water by 
the small one; the several pieces of ore, rolling one against the other, are 
compelled to ascend the current of the water, and, being washed, get out 
through the smaller basis, after having passed through the shower created 
by the small tube, The water, impregnated with the extrancous matters, 
runs out through the large basis.—Vot proceeded with. 

1109. J O. Brapury and BR, FieupinG, Oldham, ‘ Counter, slip note-bool:s.”— 
Dated 3rd May, 1864. 

This invention relates to note-books employed by salesmen in wholesale 
and retail establishments for making out bills of parcels, and is designed 
to afford a more perfect means of checking the accounts than note-books 
as hitherto used. In carrying out the invention the inventors manufacture 
such note-books as follows:—Each alternate leaf throughout the book is 
printed with the usual biil heading, and is perforated close to its inner 
edge, to facilitate its removal from the book. The intermediate or dupli- 
cate leaves are without any printed heading, and are perforated a short 
distance from the inner edge, so as to leave a counterslip in the book when 
the duplicate is torn out. The duplicate leaves may also have the printed 
heading, if preferred—but they consider it superfluous, The inventors 
number the leaves progressively throughout the book, but in such a 
manner that each bill, its duplicate, and the counterslip, shall bear the 
same number. In using this note book the salesman makes out the bill in 
the usual manner, placing a piece of black paper between the bill and the 
duplicate, and writes the amount on the counterslip. The bill is given to 
the customer and the duplicate to the cashier, the counterslip being left in 
the book.—Not proceeded with. 

1111, A. W. Girtens, Hull, *‘ An improved method of jinishing photographic 
pictures and marbled papers, and improvements in pressing rolls em- 
ployed therein.” —Dated 3rd May, 1864. 

This invention consists in subjecting photographie pictures after being 
developed, and marbled papers, to pressure between one or more heated 
rolls or plates. The improvements in pressing rolls consist in heating the 
upper or lower roll by means of a spirit or other lamp, extending the 
length of the roll; the lamp is maintained stationary while the roll 
is free to revolve. This part of the invention also consists in raising and 
lowering one or other or both rolls by means of screws, which woik in 
nuts in boxes in which the axles of the rolls are carried.—Not proceeded 
with. 

1116. R. THOMPSON, New Charlton, Kent, “ Machinery for planing iron and 
other metals.”"—Dated 3rd May, 1864, 

These improvements relate, First, to the application of a double-faced 
slide beam, or two beams, either connected or separate, fitted with slide 
facings on ‘the opposite side to each other, and raised or lowered or fixed 
in the ordinary manner, by vertical screw ‘shafts, to the side stand frames, 
which are properly faced on the sides and front for that purpose, The 
slide beams, or doubled-faced slide beam, are fitted with the ordinary trans- 
verse screws, saddles, tool-holders, &c. The invention consists, Secondly, 
in an arrangement of gear for planing curves and irregular forms. The 
invention consists, Thirdly, in applying grooved shafts to the under side 
of the slide beam or beams fitted with sliding collar and levers. —Nol pro- 
ceeded with. 

1121. B. HAMMERTON, 
1864. 

This invention consists in applying to miners’ safety lamps a self-acting 
apparatus, by which the light is extinguished as soon as the top of the 
lamp is attempted to be removed from the bottom part thereo!.—ot pro- 
ceeded with, 

1127. M. CoGuLan, Gurney-road, Stratford, “ Floating sire-engines.”—Dated 
4th May, 1864. 

For the purposes of this invention the inventor employs a vessel or float, 
supplied with engines of considerable power, and pumps for throwing 
water, and also for propelling the vessel or float. In the centre of the 
vessel or float he arranges a tower ; it is made telescopic, so that it will not 
interfere with the vessel or float passing under bridges, and it is raised 
when it is required for use, by causing the pump to force water into the 
interior of a telescopic ram within the telescopic tower. At the top of the 
tower is an overhanging bracket or gallery, which can be turned in any 
direction. The hose are taken up to the top of the tower, and along the 
overhanging gallery, and the men stationed there direct them as required. 
The tower is stayed on each side by rope ladders, and the vessel or float, 
when at work, is moored by means of pointed iron bars or piles, driven 
into the bottom by suitable apparatus through rings in the side of the 
vessel or float. If possible, the engine is floated close up t. the fire, so 
that water may be poured direct!y down from the gallery on to the roof of 
the burning building ; if the engine cannot get sufficiently close for this 
purpose, the hose are led from the top of the tower in the direction required. 
Ur the water is thrown by jets from the top of the tower.—WNot proceeded 
with, 
1128. 





Bolton, ‘* Miners’ safety lamps."—Dated 4th May 


. Tuompson, Hilldrop-crescent, Camden Town, London, “ Apparatus 
p “securing stoppers for bottles.” — Dated 4th May, 1su4. 

It sometimes happens that chemists in dispensing make dangerous mis- 
takes by accidentally taking bottles containiig poisons when other prepa- 
rations are required. Now, according to this invention, in order to guard 
against such mistakes, the patentee employs apparatus for securing the 
stoppers of the poison bottles in their places, so that they cannot be 
removed except intentionally and knowingly. The apparatus consists of a 
dise or cap of metal, or it may be of other material, having a lug projecting 
downwards from it on one side, through which a binding screw passes, and 
it has also a lip turned down on the side opposite the ‘lug and screw ; or 
it may be all round, if desired to stiffen and improve the appearance of 
the dise or cap. In the centre of the dise or cap is a hole, for the top or 
square of the stopper to pass through; but this hole is not of such a size 
as to allow the cone of the stopper to pass. When the disc or cap is 
dropped over the stopper the lip on its under side passes below the flange 
around the neck of the bottle, and the screw in the lug, when screwed 
inwards, also passes under the flange, and so the disc or cap becomes secured, 
The end of the screw receives a small leathered or padded button, so that it 
niay not break the bottle when screwed up. 

1124. J. Porrer, Manchester, ‘‘ Compound or composition for 
stone.”"—Dated 4th May, 1864. 

This invention consists, First, in the application and adaptation of a new 
compound or composition for forming or producing a certain description of 
artificial rock or stone. The Second part of the invention consists in the 
application of artificial stone to the purposes of constructing sea walls (in 
particular) ; also constructing, facing, or strengthening embankments ; 
also forming artificial foundations for buildings and other erections ; also 
for forming the same iuto blocks for building and other purposes. The 
Third part of the invention consists, first in the application and adaptation 
of certain machinery to the purpose of conveying the materials from place 
to place. Secondly, in the application and adaptation of certain machinery 
to the purpose of apportioning and measuriug the respective quantities of 
the several materials. Thirdly, in ‘ page teation of certain machinery to 
the purpose of mixing, t Pp ling the different ma- 
terials. The Fourth part of the inv centien consists in the use and applica- 
tion of boxes or caissons for the purpose of giving to the artificial stove a 
particular shape or form, or retaining it during the process of hardening. 
The patentee also uses these boxes or caissons in certain cases to retain 
permanently the artificial rock. He also uses the artificial rock as a sub- 
stitute for piles, which are usually made of wood or iron. The Filth part 
of the invention consists in producing the iron powder directly from certain 
ores or oxides of iron, He procures siliceous sand (of which river sand and sea 
sands are the best natural specimens)and metallic iron in the state of powder. 
Borings, turnings, filings, or other remnants of cast or wrought iron when 
sufficiently fine, answer the purpose of the iron powder, but he also pro- 
duces the iron powder from certain ores or oxides of iron. The proportions 
of the two ingredients may be varied, but in general fourteen parts of siliceous 
sand to one of iron powder by measure, or ten parts of siliceous sand to one 
of iron powder by weight, will form an efficient composition for most pur- 
poses to wi the artificial stone can be applied, The ingredients being 
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seat valve is situated on tl 


well mixed together and moistened with water becon 
time into artificial rock. 

1125. F. S. Barker, Haverstock-hill, 

munication.—Dated 30th April, 1S 

It is well-known that in pumps as ¢ 
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* Construction of pui 























into the pump, and isot in a confined « any impuri- 
ties passing above the s: va have no € equence of 
which, when that occurs—and to Ww it is s lis heivalve has to 
be disc onnected, which is a matter of work and tin To obviate this 
defect is one object of the present invention. In the pump constructed 
according to this invention, the said valve is situated on the top of a verti- 
cal tube introduced into what the inventor ‘calls a mud box, or ree 





for the deposit of foreign matterst he spe gravity of W 
greater than that of water, which may accidentally be in 
affording in any case an escape and obviation of the lodgment ( 
as to interrupt the action of the valve) of any matters whic! 
it ; and for the event of the accumulation of any s 
rise to a level with the said valve, a ready m I 
exit, by the use of a thumb screw situated nes ar gy bottor 
receptacle, which when opened will allow of their immed 
out disturbing the valve or interrupting the action of the p 
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1132. J. Garber, B. Ler, ond G. H. Wat, Live ? pool, ‘ aufacture of 
inside and outswe bindings or sirups for pull » die ks, —Dated 5th 
Muy, 1864. 

This invention consists ina new and novel plan by which swivel hook, 
i 





swivel eye, standing hoo! Pp h 100k, solid eye, round eye, lag, « or any other 
bindings, as well as othe les hereafter desc ribed, can be m: 
viz. :—One, two, three, four, five, and six eyed hoops, maiz 
bumpkins, spectacle clews, solid caps with eyes for bowspr 
mast and topmast heads, boom irons, belaying pin hoo ps, and all 
hoops, for ships’ masts, yards, spars, and hull bushes, for pulle 
and iron fittings for gun carriages. The patentees form of wo 
suitable material, patterns of the requirec is shape, or 
the articles above specified are wwoulded, in boxes or other 1 cast to 
the required shape, in sand, loam, or chills. In casting a swivel hook 
bending, the pattern of the bending is divided lengthw ays, or otherwise, 
that the hook can be taken out of the pattern when iaid in the si and 
hook being so formed as to fill up a counts rown, T he 
in the pattern, and they are then monided togeth 

One portion of the pattern is taken out of the sand, the he ok n ext, and then 
the remaining portion of the pattern; the hook having received a thin 
coating of oil and sand, or other sub-tance, on that part intended to swivel 
in the crown, is then replaci din the sand , the boxes are then put tog 
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and the metal run in the moulded space left by the displs acement 
pattern. It will be seen by this method that the metal will run or form 
round that part of the hook required to swivel. 

1149. A. Rreper, Pris, ** Shades, spectacles, and eve glesses.”"—Dated Gt 


May, 1864. 
This invention ‘rels 
glasses, in such mann 





es to the manufacture of shad vith or without 
that they can be folded into a convenient size for 
holding in the pocket; and for this purpose the patentee constructs the 
framework of the shade of four different parts, the top, the two 
sides, and the front in whic! es can be inser nd to which he aiso 
attachesa handle and unites f tl to those of the 
former, either by a metallic i 
they can be ea-ily folded flat one on the other ; ; 

















an nA in ord-r that such 








article be further reduced in size he di st ud front parts in two 
halves down the centre, which parts are conn F » mentioned, so 
as to be easily folded one on the other. When it is d abe that stich 
shades be provided with extra optical glasses, he places home within the 


shade at the requisite distance from and parallel with the first pair of 
ses, and he sets them in a light frame of or other appropriate 
material jointed to the top, and united by rods to yoo front of the 
shade, so that 1t wiil be folded down and lifted up by the motion of 
the front piece. For those glasses which requi e to be set to focus he 
makes use of a screw placed in the centre of the top of the sha nce, : 
near to its surface as practic able, one end of the said screw being 1 
enter a tappet hole in the frame of the optical glasses ; and in 
he makes use of suitable tye rods that e in holes made in the | fra 
one of the glasses. Another i: nprove nent in folding opera 
in con-tructing them so that they pis a central axis 
the line of their diameter, instead of i 
basis of the glasses, 
1151. A. Barcuay, Kilmariock, “ 2 
flurds."— Dated 6th May, 1804. 
This invention relates to certai 
employed for the purposes of in| 
chiefly, in extending the annu 
liquids through which the liquid pa 
hitherto been accomplished ; also in forming 
the first mentioned nozzle for the purpose of ob 
steam or water after the steam has passed throt 
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arrangement a far superior force, both for forcing 
fluids generally, is obtained. 
1155. J. H. Jouns wn, Lincoln’s-inn-felds, Lond g parts of 





boots and shoes.” —A communication. — Da 
This invention consists in protecting the toes 
leather of boots and shoes near to the toes, by dri 


tacks in front of the upper leather, or between the 





> upper 
all nails or 
ier and the 












sole, such nails or tacks having he ads so sl read over or 
cover the goed leather, and, if desired, also oe partor e f the sole, 
= 4 HNSON, Lincoln’s-inn-vields, London, Apparat or” econo- 
ing es consumption of gas."—A cominunication.—Dated Tih May, 

864. 
This invention relates to an apparatus to be applied to any ordinary gas 





kn 1 bat’s-wing, 


its exit is 


burner, but more particul to that description Wh 
whereby & more intimate admixture of air with 
ack “omplished, effecting a considerable 
producing a Sater Tis ht from a given quantity 
this invention, it is proposed to adjust ur 
apertures of the burner a piece of metallic or othe 
withstanding heat, the gauze being so app'iel as to 1 
chamber intervening between the burner and the gauze i 
may be fitted ins tal or other cap, prowi i 
suitable opening at the top to allow the gas to pas 
through the gauze, such cap being piaeed over 
around the burner, and provided with one or more 
for the purpose of holding ihe same securely in its plae 

1157. J. H. Jounson, Lincoln ty Loudon, ** A new urlicle of dicss. 

—A communication.— lated 7th May, 1864. 

This invention relates to a new article of dress which 
combination or bas with a b: knapsack, or wallet, aud 
worn as a protection against the weather, and may als 
or sit upon aan laid on the ground, or employed as 
properly suspended at the four corners. The new art 
of a rectangular or other conveniently shaped piece of waterproof, or other 
fabric or material, provided in the centre with an opening, through which 
the head of the wearer is to be passed, such opening being closed, when not 
worn, by a loose flap and a strap and buckle; but when required to be 
adjusted on the person the loose flap is turned back so as to expose the 
opening, and is so in its open position by the same strap and another 
buckle or hook, as preferred. Te one end of the piece of cloth or other 
fabric is attached, in any convenient manner, or made so as to form a part 
thereof, a bag, knapsack, or wallet, provided with a strap and buckle to 
pass reund the waist and confine the dress to the body of the wearer 
When being worn the one part of the piece of cloth or other fabric covers 
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the chest, while the other part with the bag attached covers the back and 
loius, the whole with the bag, knapsack, or wallet being sup; ort 1 from 
the shoulders. When notintended to be worn, the cloth is f yided up by 
turning over the two sides on to the middle an d’ then foldi g middie 
portion and the two sides, and confining the whole in a compact state by 
means of straps attached thereto for the purpose. 

1159. J. CaMERoN, Hulme, Manchester, “ Construction of | 









machines."—Dated 7th May, 18 

This invention consists in appl 
punching machines for the purpose of giving 
to the lever. 





a cam on the driving 
a positive rec 








1161. A. V. NEwTon, Chanc ery lane, London, “‘ Apparatus for facilitating th 
inhalation of medicinal substances.”—A communication. Dated 7th May, 
1864. 

This invention cannot be described without reference to the 8 

1162. J. R. ABBott, Birmingham, ** Gaseliers, chandeliers, and other sliding 
pendant lamps.’"—Dated 7th May, 1364. 

The object of these improvements is, First, the prevention of the esc ape 
of gas from gaseliers in cise of loss of balance by the breakage of a bs 





chain, and the consequent running down of the gaselier. 
effects by forming a conical plug upon the lower end of 
tube, and a corresponding conical socket upon the c 
into which socket the conical plug becomes wedged should the 
down and the escape of gas thereby prevented, the end of the 
and the socket on the cap of the water cup forming themselves 
cock, Secondly, the object of the improvements is to steady the gaselier 
and break the velocity of its running down ; and this he effects by the 
ne ment of a stuffing- box fixed above the cap of the water cup, and 

filled with packing composed of any suitable material saturated with a 
ca Rie grease that has the properties of remaining of the same consistency 
under variations of temperature. This grease he prepares by mixing 
intimately together about equal proportions of Russian tallow and Venice 
or larch turpentine. The stuffing-box thus filled and applied renders any 





into 





Dec. 16,1864 


fluid unnecessary in the water cup, which may, if preferred, be altogether | caused by the withdrawal of the contents may be filled by 


dispensed with, in which case the socket in which the cone works (alluded 

to in the former part of this description) would be formed in the boss to 

which the balance chains are secured, and the stuffiuy-box would be fixed 
én that boss. : 

1164. A. Upwarp, Goswell-road, London, “ Apparotus used for t 
tapping gas and water mains.”—Dated 7th May, 1864. 

This invention is applicable to the apparatus described in the specification 
of a patent granted to the present inventor, dated the 1st Mey, 1860, No. 
1094, and consists in applying a flexible dise or cover of vuleanised ind‘a- 
rubber, or other suitable flexible material, around the cylinder within 
which the driil and tap are situated, and such flexible dise or cover has an 
opening through it, to receive a short piece of the junction tube, or a 
cylinder or instrument, through which such piece of the junction is passed ; 
the end of such piece of the junction is to be screwed into the hole in the 
main, when it has been drilled and tapped. The cylinder and other parts 
of the apparatus being then moved a distance, so as to bring the short 
length of the junction tube into position to be screwed into the tapped 
hole, the disc or covering of vulcanised india-rubber, or any other suit- 
able flexible material, prevents any escape from the main.—Not proceede 
eoith. 
1168. W 

shade 
1864. 

This improved globe may be of glass, enamel, or any other material 
suitable for lizhting ; it is pierced with a certain number of holes, varying 
according to its dimensions, and may be of spherical, cylindrical, conical, 
or ether shape. In each hole, the diameter of which is also regulated by 
the size and shape of the globe, is a ring or rim of metal, fixed by pressure 
to the globe by means ofa spring setting, whi*h wil! permit its being placed 
and removed at pleasure. In these smail rings or rims are set photographs 
pn glass, crystal, enamel, porcelain, or other suitatle material, each proof 
being protected from the heat by a piece of smooth or unpolished glass of 
the same diameter, which arrangement also permits cleaning the giobe 
without fear of dumage to the photographs. It will be understood that the 
photographs may be coloured in every shade, and that each opening may be 
of a different form.—Not proceeded with. 

1175. W. G. Hate, Stoke Newington, Middlesex, “‘ Umbrellas.”—Dated 9ti 
May, 1864. 

The object of this invention is to construct an umbrella which may be 
removed from and placed in a stick at will, in order that the user may, at 
pleasure, use the stick as an ordinary stick, or as the stick of an umbrella. 
The invention consists in making the umbrella proper, or ribs and covering, 
separate from the stick, yet capable of being comvined when desired. The 
inventor makes one or both of the ferrules or collars, that is to say, those 
parts to which the stretchers and ribs are connected, of india-rubber, or he 
makes the collars of metal, and drills holes in the stick, for the reception of 
pins passing through, under, or over the collers, and through the holes in 
the stick, for the purpose of retaining the collars in their desired places. When 
the upper collar is of metal he fits to the lower part of it an india-1ubber washer. 
When he makes the collars of india-rubber he causes them to be retained 
at the parts of the stick desired by enlargements or projections fixed or 
formed on the stick ; or; he makes the collars with spriugs inside, which 
catch into small recesses made in the stick ; or he places the springs on the 
Stick, to catch into the collars.—Not proceeded with. 

1179. A. SILVESTER, Claphan-road, ‘** Apparatus for obtaining certain thea- 
trical effects." —Dated wih May, 1864. 

This invention has for its object a hanical ar t applicable to 
public places of amusement, whereby a pleasing dramatic combination, 
resembling in characver and appearance crystal fountains of water, encircling 
figures of fairies, or personitications thereof, is obtained, which, under the 
influence of ordinary light and variations of colour, admit of being deve- 
loped or subdued at pleasure through the medium of the transparent effect 
of the water surrounding the same, and consists in fitting within the 
ceiling, or beneath the floor of the stage, a room or compartment, fur- 
nished with a pedestal, upon which the figure of the fairy is placed, so as 
to admit of being raised or lowered therefrom by the means of a rope, 
passing over a drum or roller worked by hand or otherwise, the said 
pedestal being surrounded by circular jets or tubes, from which the water 
is caused to play, through the medium of flexible pipes, which are in com- 
munication with the main. A tank or receptacle, secured to the floor, is 
employed in connection therewith, for receiving the water, as also oxy- 
hydrogen burners of the usual construction, for supplying lime light to the 
salue, together with jets of water from the ceiling descending upon the 
lower founcation.—Not proceed:d with. 

1180. T. W. and R. Conpron, Dingfield-street, and G. R. Hart: 0RnNe, Mun- 
ting?on-strect, Islington, “ Manufacture of brushes.”—Dated 9th May, 
lso4 

The patentees claim the application of vulcanised india-rubber, or the 
compounds commonly called vulcanised india-rubber, to the manufacture of 
flexible and elastic brush fronts and backs, 


1182. S. Dknyrous, Paris, “‘ Air-canes or pea-shooters.”’"—Dated 10th May, 
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The patentee claims providing the barrel of pea-shooters or air-canes 
with an india-rabber, or other suitable tube, by means of which the shooter 
blows in the barrel, for driving forth the pea or other } ile, while he is 
allowed, at the same time, to take aim as with an ordinary portable fire- 
arm. 

1183. D. BuTirr, Islington, ‘* Mechanical arrangements applicable to steam 
hammers.” —Dated 10th May, 1364. 

The object of this invention is to give to steam hammers the power to 
move backwards or forwards, so as to strike in a fresh place at each blow ; 
and the means by which the inventor prefers to carry the invention into 
effect are as follows :—On the piston rod of the steam bammer he has an 
upper and a lower stud, which are for the purpose of acting upon the end 
of a tappet lever, the other end of which is secured to an upright lever, the 
lower end of this latter having a lever secured thereto at right angles, and 
being itself secured to a pawl that takes into a ratchet wheel which is 
attached to a toothed wheel, the teeth whereof gear with the teeth of a 
wheel secured on one of the travelling wheels on which the machinery is 
supported, such wheels being flanged to travel on rails provided for them. 
By these arrangements, after each blow of the hammer, the upward move- 
ment of the piston rod causes the machine and the hammer to move 
forwards, so that the blow of the hammer will fall in a fresh place each 
time of action. The hammer tip is conical, and of such width as to cover 
the width of the work ; the ends of the hammer tip work in guides.—Not 
proceeded with. 

1185. M. Morgans, Brendon ills, Somersctshire, ** Blas! surnaces.”—Dated 
10th May, 1864. 

This invention consists in constructing blast furnaces with a central core, 
by preference conical, and extending upwards to any desired height in the 
furnace, The patentee inserts tuyeres pointing inwards to the furnace in 
the core, when made hollow, and is thereby enabied to introduce, when re- 
quired, a blast through the core, in additivn to the ordinary blast. In some 
cases the whole blast may be driven through the central core ; or the core 
may be made solid, and then the blast may be mtroduced in the ordiuary 
manner. 





| 1193. W. WEILD, Manchester, ** Casling of ingols 


| than that of the other,so that the steam constantly tends to move 





| this arrangement all the ingot moulds are brought into commun 





1186. F. Congy, Waterloo-road, London, ‘* Brushes."—Dated 10th May, | 


1864. 
This mvention consists in constructing and combining brushes in such 
manner that, in one bulk, brushes for different purposes may be combined, 
as hereafter described. ‘Lhe inventor makes a brush holder in the form of 


a hollow box or case, and fills one, two, or more sides with bristles, to suit | 


any purpose required, while velvet or other pile fabric may be secured to 
one or more of the sides not furnished with bristles, He then inserts in 
the hollow holder another brush, or brush and bottle, and provides a space 
between the back of this brush and the bristles fora comb. For dressing 
purposes he makes the back of this interior brush of silvered glass.—No¢ 
proceeded with. 

1187. W. Tuompson, Abbey-gardens, St. John’s-wood, “ Apparatus sor stop- 
ping bottles, jars, &c.”"—Dated luth May, 1864. 

This invention applies to those descriptions of stopping apparatus for 
stopping botules, jars, and other vessels in which a ring of mdia-rubber is 
used, aud where the said ring, when the stopper is in its piace in the bottle, 
jar, or vessel, is compressed by a screw aud cone, or otherwise, so as to 
squeeze it outwards, and thus make a tight joint against the sides of the 
neck or mouth of the vessel. With such stopping apparatus it is found that 
the contents of the bottle or vessel, especially if of an oily nature, ave liable 
to injure the india-rubber. Now, according to this invention, the inveutor 
prevents the conteuts of the bottle or vessel coming in contact with the 
india-rubber, by covering the bottom and sides of the stopping apparatus 
with a tin or other thin metal capsule, such as is now commonly applied to 
the necks of botties to cover the corks. This capsule is sufficiently elastic 
to expand and contract with the india-rubber within, so that it does not 
interfere with the working of the stopping apparatus, to which it gives an 
impermeable and unalterable surface.— Not pi oceeded with. 

1188. D. Jonss end B. T. A. Bromwicu, Birmingham, “ Casks or other 
vessels for the storing and preservatiwn of wines, spirits, dc.”—Dated 
10th May, isd. 

This invention co First, in applying to the description of vessels 
above named—such, for instance, as a beer cask—a reservoir containing 
carbonic acid gas, with a tube or other conduit from the one vessel to the 
other, to lead the gas on to the surface of the fluid contents of the beer 
cask or other vessel, the overlying body of gas keeping the contents air- 
Light, facilitating by its pressure the operation of drawing-off irom the tap, 
and, in the case of beer or other s.milar beverages, keeping it fresh to the 
last. Secondly, the invention eonsists in applying to casks and other like 
vessels a movable head, to which is attached a screw, working through the 
ordinary fixed bead, somewhat similar to a screw press; and this movable 
lead is to be screwed down as the contents are drawn off ; or the vacuum 
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inserting into the 
cask or vessel an air-tight bag or bladder, with a tube or neck passing 
through the head of the cask, and furnished with a mvuth-piece and stop- 
cock. This bag may be inflated by the mouth as the fluid is drawn off, and 





the vacuum being thus filled by the distended bag, the remaining content 
are kept air-tight.—Not yroceeded with. 
1190. J. YULE, Glasgow, “ Improvements relating to steam haiamers.” t 
llth May, 1864. 
In one modification of this invention the admission of steam to the top 





lated by a valve, consistin; 
g between them. A principal 
# the area of one piston larger 


and bottom of the hammer cylinder is regu 
two pistons on a rod with the steam enteri 
part of the improvement consists in maki 









ihe 
valve in one direction, namely, so as to admit steam for lifting the hammer. 
The vaive is moved in the opposite direction by the hammer itself wien 
rising through the action of a lever, or of equivalent details, made adjustable 
for different lengths of stroke. On the hammer descending, the steam 
itself reverses the valve, and thereby causes the hammer to be again lified. 
In another modification the valve may be of any convenient kind, but a 
separate piston with steam acting always on one side of it is connected to the 
vaive, and renders the action the same as in the first modification. In 
adapting the arrangements to pumping engines, a tappet connected to the 
piston rod is made to shift the valve for one stroke, while the steam itself 
shifts the valve for the other stroke, as in the modification for steam ham- 
mers,—Not proceeded with. 

1191. T. WaLKer, Birmingham, “ Apparctus for the utilisation of sewage 

matters.” —Dated llth May, 1864. 

These improvements apply particularly to when the sewage matters are 
collected in reservoirs, in order that the more fluid portions thereof may 
be separated from the more solid by subsidence; and the object of one part 
of the invention is, First, to separate the heavier solid matters, and the loose 
fibrous matters by causing the sewage matters in passing into the subsiding 
reservoir, to pass through a trough on its outiet side with a low wall sur- 
mounted by a grating, in order that the heavier solid matters, such as stones, 
may be checked by the wall, while the lighter fibrous matters may be stopped 
by the grating.—Not proceeded with. 








Jrom metal prepared by 
Bessemer's process.” — Dated 11th May, 1864. 

This invention is carried out as foliows A horizontal flue is formed in 
a circle, segment of a circle, or in a straight line, and this flue is covered 
with slabs of metal closely jointed together, and with an even upper surface, 
in which a continuous groove is formed, and upon these metal slabs another 
serics of metal slabs are laid, so as to be closely jointed with each other avd 
the slabs below ; through each slab a hole is formed, and upon each upper 
slab an ingot mould is placed over the hole through the slab, so that by 
sation 
with the groove, and thus with each other—each end of the groove being 
stopped up. The ingot moulds may be arranged in a circle upon a metal 
slab or upon a series of metal slabs, with one mould or *‘ gateway ” inthe 
centre, gates being formed in the lower metal slab or slabs radiating from 
the centre mould or gateway to each of the moulds surrounding it. The 
uppersiab or slabs having the holes through it,by which the metal rises into the 
moulds, may be bushed in burnt fire-clay, so that the metal will! be cffectively 
protected against cliill in passing through the small orifices into the moulds, 
When the molten metal is to be cast, the vessel contaiuing it is brought 
over one of the ingot moulds (say the middle one) and close to its orilice ; 
and material may be applied if desired to exclude air when the valve is 
opened, and the metal passes down the ingot mould, then along the groove 
formed in the slabs above the flue, and then it rises simultaneously and 
without agitation into all the ingot moulds till they are filled. lmme- 
diately when the moulds are filled, the upper slab or slabs are slidden on 
one side, so that the commu: ication between the hole passing through the 
upper slab and the gateway is cut, and thus the metal is separated while iv 
is fluid, and as the hole through which the metal passes into the mould is 
coned, the larger end towards the mould, it readily withdraws from the 
upper slab when the metal is cooled. 

1194. J. J. and J. Booru, Rodley, Leeds, ** Improvements in guy-cranes, and 
other similar cranes and pumping apparatus.” —Dated llth May, 1364. 

This invention relates to additonal improvements upon an invention for 
which le:ters patent were obtained by the present patentees 12th November, 
1863 (No. 2814), and consists, First, in the arrangement and application of 
suitable bearing in connection with guy-cranes, for producing motion for 
working a pump attached to guy-cranes, or other similar cranes, worked by 
the same engine which works the crane, and which engine may have one or 
two cylinders and a link motion for working @ pump te lift water, and such 
motion is produced by the same engine, and partly by the same gearing 
that works the crane, and by other suitable gearing. If two cylinders are 
used the valve is of such construction as to work both cylinders by one 
link motion, or separate valves for each cylinder may be used, The pump 
can be worked at the same time that materials are being hoisted or lowercd 
by the crane ; or it may be worked separately if required. The whole is so 
arranged that the crane, engine, boiler, pumping gearing, and apparatus 
fur counecting the pump with the crane turn round with the crane, and the 
pump will work when the crane is in any position, or when it is being 
turned. The invention relates, Secondly, to apparatus for turning guy- 
cranes round by means of suitable gearing with steam power, or by hand 
witha circular motion which may be reversed. ‘Ihis is effected by fixing 
on a horizoutal shaft, forming one of the crane shafts, a bevel or mitre 
wheel, which is made to work two other bevel or mitre wheels acting in 
opposite directions, and working loose upon an upright shaft. Suitable 
friction wheels or cones are connected with a ,loug boss movable on a 
feather, and actuated by a lever which puts in gear, with the upright shaft, 
oue or other of the mitre wheels as required, and so causes the upright 
shaft toturn in either direction. The upmght shaft is attached by bolts 
aud brackets to the crane, and turns with it; the circular motion being 
given by means of a piuiou wheel, which is keyed on the lower end of the 
upright shaft, and is made to work round a fixed spur wheel which acts as 
a fulcrum by being attached to the foundation or other fixed base. The 
horizontal shaft may be either worked by the engine or by a handle fixed 
on @ square, or turned by hand. The invention relates, Thirdly, to the 
use of two kinds of rollers, hereinafter called driving roliers, one kind to 
be worked with a chain of ordinary construction, aud the other kind with 
a chain constructed specially for the purpose, w.th suitable rollcrs, wheeis, 
aud guides, in connection with each kind of driving rollers made and 
arranged in such manner, that when the apparatus is at work the Jinks of 
the chain fit into two or more rollers or puileys, but the chain is not 
fastened to the driving rollers or pulleys, and only a small puition of the 
cain is partiaily coiled round them at one and the same time, the chain 
being delivered or allowed to escape from the driving rollers or puileys as 
fast as it istaken up by them, so that any length of chain may be used, and 
great depths conveniently reached. 

1198. R. Winson, “atricroft, near Manchester, ‘ Improvements ia and appli- 
cable to hydraulic and other presses.” —Dated 12th May, 1864. 

This invention cannot be described without reference tu the drawings. 
1201. T. Parken, Birmingham, * Gaseliers.”—Dated llth May, 1854. 

This invention is carried out as follows:—'ihe invenior purposes using 
the usual small concentric tube secured to the base of the main sliding 
tube, and this concentric tube he prefers to extend some three or four 
inches, more or less, above the top end of the main sliding tube, and to 
which part the water cup is attached. The top end of the inner concentric 
tube he taps, and screws over it a small flange, and below this around the 
tube he applies suitable fibrous or other packing, preferring tv use that 
material that will absorb oil, or any fatty or unctuous matter, and by using 
a fixed flange at the bottom of the packing it is evident that the top may 
be tightened up or reversed, so as to become a regulator, for it is essential 
that this should fit comfortably tight the interior of the tup slide, or that 
part that is united to the ball or other ceiling joint, as also the part that 
carries the balance wheels or pulleys over which the chains carrying the 
balance weights work, which in this case may be reduced in weight to an 
equivalent of the resistance offered by the packing before referred to, At 
the bottom eud of the top slide, or any convenient portion thereof, below 
the water cup, he secures a flange which forms a stop by coming in contact 
with a projecting flange on the water cup, which prevents tne top and 
bettom slide from separating without unscrewing the water cup, thus 
making the chandelier at all times secure from failing by the breaking of 
the chains ur other causes.— Not proceeded with, 

1202. S. Kk uinson, Dublin, ‘* Name-plate, letter receiver, and bell-pull jor 
doors.”*—Dated 12th May, 1864. 

This invention relates to a novel attachment for street and other doors, 
comprising a name-plate, letter receiver, and beil-pull in one aud the same 
attachment, combiued with suitable mechanism, so arranged that the same 
signal will be given on opening the plate or cover of tho letter recciver as 
will be obtained by pulling the bell-handle.—Not proceeded with. 

1203. W. Horne, West Ham, “* Treating canvas, tarpaulings, or other 
painted canvas, to render them suitable for household purposes.” —Dated 
12th May, 1864. 

The patentee takes canvas, by preference old or waste tarpaulings, their 
refuse, or other canvas, painted or not, and subjects them to a cold water 
bath, and afterwards treats them in liquids or solutions composed of tue 
following ingredients, in or about the proportions named :—Supposing one 
ton of tarpauling or painted canvas to be under treatment, he furms a solu- 
tion of cxalic acid and cold water—16 oz. of oxaiic acid to 100 gallons of 
water, for example—and he soaks the material therein for, say, six hours. 
He next subjects them to the action of a liquid or solution composed of 
American putash—25 Ib. to the 100 gallons, for exampi He then places 
them in a solution of sesquicarbouate of ammonia— ib. to the 100 
gallons, for example ; he then washes them in warm water, and places them 
in a solution of pearlash —15 lb, to the 10y gallons, for exampie. He then 
washes them in cold water. The materials, when treated in the manner 
before described, are subjected to hydraulic or other pressure, are dried, cut 
up into pieces, of sizes varying accordiug to the purposes to which they are 
to be applied, and are ready for the market, 
































| 











1211. E. Myers, Millbank-row, Westminster, and T. G. Proerns, Cainbridge- 
street, Pimlico, ** Wet gus meters."—Dated 18th May, 1864. 

This invention relates, First, to the arr : 

to oper 


, wement of the float which acts 
the inlet passage or chamber. Heretofore the inlet 
ached or connected to the stem of the float s and, in con- 





1 the valve in 
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e of this arrangement, it has been very difficult to insure the perfec? 
he inlet valve when the water in the meter has sunk below its 

; and the provements consist in discontinuing the float from 
When it is closed, the actiwn of the float causing the upper 
or rol to press upon the underside of the inlet valve, to 
nh it open while there is sufficient water in the me er to cause 

When the float descends the inlet valve is free to close by it 


gravity 
sufficiently below the underside of the vaive as to allow it to rest upon its 
seat when closed, in order that it may come into action again direct!y the 


own the stem of the float being only allowed to descend jus 


proper level of the water is restored. When the inlet valve is closed the 





lower end of the stem,or rod, which passes through and is attached to the 
float, rests on the bottom of the water chamber, to prevent the further 
descent of the float. Another of the improvements consist in the applica- 


tion of cast iron, steel, combined, or compound metal plates, over the valve 


box and division plate, in order to prevent the drilling or perforation of 
this part of the meter, or the fraudulent passage cf the gas therethrough. 
1212. A. Gan, Gloucester-terrace, Hyde-park-gardens, London, * Fire-; 
end apparatus for cleaning chinneys or flues.”— Dated 13th May, 
In performing this invention the inventor forms the flue of an oval slaps, 
and of the same ¢ ensions throughout its entire length; in the centre of 
the flue, extending from the top to the bottom, he places a round iron rod 
of suitable thickuess, spirally threaded throughout, except within a short 
distance of either end, the top portion being slightiy reduced in size and 
inserted in a hole or slot cut fn the middle of an iron tripod affixed to the 
chimney pot by an iron band passing arovnd the same; other or 
bottom end of the rod is to be also reduced about one inch, rounded, and 
the remainder squared ; the rounded part toenter into a hole or socket made 
in an iron stay exteuding across the bottom mouth of the flue, and the 
squared portion passing through aud projecting over the thickness of the 








rates 








the 


stay. Thus secured the rod is on a pivot, aud can be turned laterally either 
way. The inventor now places on the rod an iron cap (of the exact siz: and 
diameter of the flue) about two inches and a-half in thickness, and tapering 








towards the edges to about one-sixteenth of an inch ; the centre of the cap 
is to be cut and fitted with threads similar to the rod to enable it t 
screwed on to aud work on the rod by twisting or turning the rod; the 
oval form of the flue and cap, by preventing the rotation of the latter, 
causes it to ascend or descend as required. The central rod is to be turned 
by the application of two light cogged wheels, one wheel being fitted 
horizontally to the projecting square end of the rod, and the other to be 
disposed vertically, and have attached thereto a handle, by which motion is 
to be imparted to the wheels. When not in use these wheels are to be 








removed.—Not procecded with. 
1216. G. Haseitine, Southampton-buildings, Chancery-lane, London, 
Portable drilling mackines."—A communication.”—Dated th May, 
1864 . 
This invention cannot be described without reference to the drawings. 

1217. M. Henny, J » “* Apparatus for indicating, me 'sur- 
ing, counting, @ A commenication.—Dated 13th May, 
1su4 





This invention cannot be described without reference to the drawings. 
1219. R. H. Hugues, I :tton-garden, London, ** Warming or heating dinner- 

plates, dishes, cups, &c.”—Dated 13th May, 1864. ; 

In performing this invention the patentee employs a solid block, lump, 
or tile made of stone, clay, earthenware, or other similar suitable composi 
tion for the retention of heat, Metal may be used for this purpose, but he 
prefers the material before named. The said block, lump, or tile he causes 
to be heated by any convenient method previously to placiug it in contact 
with the under surface of the article to be warmed or heated, to the configu 
ration of which the said block, lump, or tile should be made to correspond. 
1226. F. BLACKWELL, Beeralston, near Tavistock, 

metal."—Dated 14th May, 1364. 
ion cannot be described without reference to the drawings. 





** Machinery for punching 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON,AND OTHER 
DISTRICT 











(From our own Correspondent.) 

An Exreaorpinany Meetine or tus Iron Trapve ro Come orr: 
The All-engrossing Topic—Waces to Be Repucepv—Vanriery or 
Demand FoR Finisnep lron—Soivency or tue Travpe—A New 
Works—A Nationa leon Assocrarion FoR AMERICA—CoaAL : 
Few inquiries: The Trial of the Colliers for Conspiracy : Convic- 
tion and Sentence—Harvwane Trapes: Ictive Demand—Tit 
New Excaange in Binwincuam: Description of the Building— 
Warer Company ror Kipperminster: Provosep EstapiisumMent or 
A Consumers’ GAs Comrany at Hantey--Wotvernaurron Town 
Councin: The Gas Question: Appointment of a Surveyor. 

Veky little is now being talked of amongst the members of the iron 
trade in South Staffordshire bat an extraordinary meeting of tho 
whole trade that has been called for the 22nd inst, at Knox's (late 
Dee's) Hotel, Birmingham. To this meeting every ironmaster, 
whether in or out of the Association of Ironmasters, has been 
invited. The circulars were delivered on Wednesday, and the 
business is described as the considering the question of the wages 
of puddlers and millmen, “and other matters.” Until that meoting 
has been held there seems to be a general inclination to postpone 
the closing of negociations. 

The demand for sheets of a good quality for galvanising purposes 
is excellent; and firms who have especially laid out their works for 
this particular branch of the trade are receiving a larger inquiry 
this week thau has ever been their experience, Buyers, however, 
are looking for a lower scale of prices than those which now rule. 
At present makers are firm in demanding current rates, and they do 
not lead their customers to expect that at the Prelimiaary Meeting 
on the 29th instant any change will be made. Different from the 
meeting next Thursday, the Preliminary Meeting will be contined, 
as heretofore, to members of the association. On 'Change in 
Birmingham yesterday (‘Thursday) there seemed to be a determina- 
tion stronger thau ever to grapple at once with the labour difliculty ; 
and it was hinted that in reducing the wages of the operatives this 
district will have the practical sympathy of other important iron- 
making localities. Therefore, it had become assumed that at tho 
extraordinary meeting on the 22nd instant there will be a uaanimity 
of sentiment in favour of a motion which will contemplate the 
reducing of the disproportion which now exists between the rate of 
vages and the scale of prices. Such, the masters say, is that dis- 
proportion that if pigs were not being sold at the very low figures 
which now regulate transactions, it would be impossible for the 
finished ironworks to be carried on. Excepting in sheets the 
inquiries are few, and the mills where the heaviest iron and cheap 
bars are rolled are only very partially employed. The falling off 
in the demand for ship-plate and angle bars is most conspicuous, 
and it is feared by some that it will be stimulated ouly by a reduc- 
tion in prices. On the other hand there are makers who assert 
that it only requires firmness on the part of the trade to uphold 
current quotations. Be this as it may, good iron and bad, made in 
other districts, are competing with the produce of this district; and 
the present uncertainty relative to prices is acting prejudicially to 
the district. But the trade that is being done is very sound; and 
the Daily Telegraph, in talking about * the men of straw” in South 
Staffordshire, is doing this district an injustice. ‘he trade is in a 
solvent condition throughout. It was never more so. 

A new works has just been opened at Smethwick, with the title 
of the Raybone Bridge Works, the managing proprietor of which is 
Mr. Job Richards, late the manager for the Earl of Dadley, of the 
Round Oak Works. It has eight puddling and two mill furnaces, 
will roll wire, guide, and small merchant iron and steel, and afford 
smployment altogether for about 100 hands. It occupies part of a 
site which was once the hall and garden of a country squire, from 
whom the works have been named, but which with other surround- 
ing property was a short time ago purchased by Mr. Gillot, the 
well-known pen maker of Birmingham. Atan entertainment given 
by the proprietors to their workpeople, Mr. Richards expressed his 
every confidence in the future of Staffordshire, and in the con- 
tinuance of a good supply of skilled artisans, who would contribute 
to make the iron of the Raybone Works as celebrated as had been 
the fruit which ounce grew on the site now occupied by the mills, 

“Our readers,” says the New York Jron Age, * will learn witb 
great satisfaction that, at length, measures have been taken for the 
formation of a National Iron Association, which will embrace the 
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jron-men from all parts of the country. A convention was held in 
Philadelphia, on the 16th November, and the necessary steps taken 
for establishing the organisation. ‘The head-quarters will naturally 
and properly be established at Philadelphia. We regard this 
movement as a most important one, as it will concentrate and 
direct the mighty power of the iron interest, comprising, as it does, 
so much wealth and intellect, and promising, under present cir- 
cumstances, such rapid development and growth. Such a corporation 
will have great power to promote the industrial interests of the 
country ; and, we doubt not, will use its power wisely and 
effectively. The movement was a timely one, and we doubt not 
the results will be important. The great question of importing 
labour will naturally engage the early attention of such a body.” 

The inquiries for coal are less numerous than they were during 
the last week, and the trade in the mineral and in stone is very 
flat. 

The trial of the nineteen colliers for conspiracy and riot took 
place at Stafford, on Saturday last, before Mr. Justice Byles. ‘I'he 
casa oscupied the whole of the day in hearing, but only half of 
the witnesses were called. His lordship, in summing up, discarded 
the charge of riot, and left it to the jury to consider whether or 
not there had bren conspiracy, unlawful assembling, and assaulting 
the police. He justified the interference of the magistracy, who, 
he thought, showed their wisdom by interposing just at the right 
moment; nor did he think that undue violence had been used by 
the police, although he could not justify the use of their sabres. 
The jury found all the prisoners guilty of the three offences put 
to them for their decision. Mr. Powell, Q.C., the prosecuting 
counsel, recommended them to mercy, and Lord Lichfield, the lord- 
lieutenant of Staffordshire, joined in the recommendation. The 
recommendations were based upon the present quiet state of the 
district. The judge sentenced nine of the prisoners to a month's 
hard labour, and discharged ten on their own recognisances. Such 
a termination of this lamentable struggle will exert a much more 
favourable influence upon the masses concerned than would have 
resulted from a severe penalty. The lightness of the punishment 
seemed greatly to surprise the prisoners and their friends who 
were in court, 

In the general hardware trades of this district the demand has 
been less active this than it was last week. As is usual the small 
masters have been the first to experience the alterations. Ip most 
branches many of these are now soliciting orders from the larger 
firms and the factors. Establishments of magnitude are, however, 
nearly allof them working overtime that thespecificationsin hand may 
be worked out before Christmas. In Birmingham the metal rollersare 
busy and the edge-tool and hollow ware manufacturers are working full 
time. In other branches trade is good, and the demand for fancy 
ycoods is reviving. In Wolverhampton the japanners and tin-plate 
workers are actively employed both forthe home and also for the 
export markets. The lock trade continues steady in its leading 
departments. In the other parts of the district the reports that have 
reacbed us show that, considering that we have arrived so close 
upon the end of the year, the demand, although a slight falling off 
upon last week, is encouraging; and such as to leave no reason to 
suppose that a skilful and industrious artizan need be out of em- 
ployment. 

The new Exchange Buildings, in New-street, Birmingham, are 
now almost completed. The Exchange has a frontage of 72ft. 
towards New-street, and 186{t. towards Stephenson-place (the 
thoroughfare leading to the London and North-Western [Railway 
station), and has been erected from designs and under the superin- 
tendence of Mr. Edward Holmes. The style is gothic, partaking of 
a Continental character in its treatment. There is a central clock 
tower 145[t. high, the clock of which is illuminated at night by 
siinple mechanism, and is worked by electro-magnetic power. It is 
the invention of Mr. John Inshaw, an ingenious Birmingham 
mechanic, and is very suitable for buildings of a public character. 
The principal room in the Exchange is 70ft. long, 40ft. wide, and 
23ft. in height, and is splendidly decorated. Standing on stone 
octagoual bases, ten groups of iron clustered columns in two rows 
support the iron girders which form the main beams of the ceiling, 
aud also support the joists of the Assembly Room floor above. Each 
cluster of columns has two caps, the lower one of which is richly 
decorated with wrought iron foliage, and the upper number sur- 
mounted by cornice, There is other ornamental ironwork, which 
gives ® very rich effect. The iron columns and girders were 
executed by Messrs. P. D. Bennett and Co., of Spon-lane Iron- 
works, and the ornamental ironwork by Brawn. There is a refresh- 
ment, coffee, ante, card, and smoking rooms, together with offices 
and lavatories. In the Assembly Room there is an orchestra, and 
under the building there are spacious vaults. The whole building 
ix heated efliciently, as well as several shops adjoining the offices in 
Stephenson-place. The hall will be opened in January next, and 
«fforts are being made to secure the attendance of the Premier on 
that occasion, but the committee appear tu have been hitherto un- 
successful, 

A water company is proposed for Kidderminster and the imme- 
diate neighbourhood, The supply is to be obtained from the Severn. 
A route for the piping has been marked out, and an Act is to ba 
applied for to start a company to construct the works, &e. Kidder- 
minster is at presentsupplied with water by wel's. 

A public meeting was held at Hanley, in the Potteries, last week, 
for the purpose of establishing a consumers’ gas company. It was 
snid that at that time the inhabitants were paying 4s. 6d. per 1,000 
cubic feet for gas, while the new company was willing to make itself 
legally liable to supply gas at 3s, 34. per 1,000, and to guarantee that 
it should be of a superior quality to that now produced. The dif- 
ferences between these charges would enable the consumers to save 
27} per cent., and the light supplied should be equal to fourteen 
sperm candles. A resolution in favour of starting the company was 
passed, and a committee appointed to canvass for shares. 

‘his company was referred to at a meeting of the Wolver- 
hampton Town Council on Monday last, when it was stated that, 
while the gas company in Wolverhampton had, under a new and 
improved agreement, covenanted to supply the corporation of the 
town with a supply equal to thirteen sperm candles per public 
lamp for £3 17s. 6d. a year, the projected new company had made 
an offer to the corporation of the town which, as compared with 
the terms of the Wolverhampton company with the corporation of 
that borough, would be an increase of the sperm candle in light, 
but a decrease in cost of £1 12s. 6d. per lamp per a:num. The 
Mayor regretted that a scheme, some time ago suggested, for the 
forming of a corsumers’ company in Wolverhamptoa, had not 
been carried out; and influential members of the council expressed 
their readiness to take shares, if the example of Hanley should be 
followed in Wolverhampton. 

Mr. Authony Morgan, Town Surveyor of Leamington, has been 
appointed Surveyor of Wolverhampton, with a salary of £400 per 
annum, including all assistance. There were upwards of fifty 
candidates for the appointinent, and two out of the six 
that the committees of the corporation, upon whom the 
selection devolved, pricked out, had each his salary raised £100 
per annuum so soon as it was known by the respective corporations 
with whom they are now engaged that they were applicants for 
ihis appointment. Excepting some three votes for another gentle- 
man, Who was nomivated with Mr. Morgan, the election of the latter 
in the open council was unanimous. 





Exports or Coat.—By the monthly circular of Messrs. Laird, 
Liverpool, we learn that the quantity of coal exported during October 
was 712,417 tons, against 783,131 tons in the correspondiug month 
of 1863, showing a decrease of 70,714 tons. The particulars are— 
From the Northern ports, 323,629 tons; Yorkshire, 30,926 tons; 
Liverpool, 79,359 tons; Severn ports, 203,757 tons; and Scotch, 
74,746 tons. The increase was—Yorkshire ports, 1,762 tons; 
Liverpool, 15,528 tons; Scotch ports, 12,714 tons. The decrease 
was—Northern ports, 78,506 tons; Severn ports, 22.212 tons. 


‘Lo'al exports from January to October inclusive, 6,776,367 tons; 
same period last year, 6,427,220 tons—increase this year, 339,147 } 


tons. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LiverPooL: Mersey Docks and Harbour Board : Launch of the 
Largest Sailing Ship ever built on the Mersey: Launch of another 
Vessel — Leeps, NortH YORKSHIRE, AND DurHAM RatLway: 
Details of the Scheme—State or Trave: Sheffield: Scuth York- 
shire—Krapey BripcEe: Letter from the Board of Trade—A 
Great MANcuesTER WEIGHBRIDGE—NEW Lines In YORKSHIRE 
—Tue Nortu-Eastern District: Blaydon and Conside Railway: 
The Trade and State of the Tyne: Progress of the Revenue of the 
North-Eastern Railway — Scortisn Topics: Glasgow City, 
Suburban, and Harbour Railway: Clyde Shipbuilding. 


Art the last sitting of the Mersey Docks and Harbour Board, the 
works committee recommended that the repairs rendered necessary 
by the sluicing operations at the Great Float be proceeded with, and 
that a copy of the engineer's reports of the 5th of February last and 
the 25th ultimo be forwarded to the chairman of the respective 
railway companies and to the Mersey Conservancy Commissioners, 
with an intimation that the dock engineer would be ready to enter 
into any explanation on the spot to any gentlemen they might 
depute to visit the works. The proceedings also comprised a recom- 
mendation to remove a small portion of the side of the Morpeth 
Dock, at a cost of £475, to allow greater freedom for large vessels 
entering and leaving the dock. The proceedings were confirmed. A 
letter was read from Admiral Evans, acknowledging the receipt of the 
dock engineer’s report as to the deplorable results of the sluicing opera- 
tions at Birkenhead, and stating that he was desired by the commis- 
sioners for the conservancy of the River Mersey to say that from 
the commencement they never gave the slightest encouragement to 
such novel experiments. On Wednesday the largest sailing ship 
ever built in Liverpool was launched by Messrs. Jones, Quiggin, 
and Co., of Sefton-street. This vessel, to be called the Andromeda, 
is intended for the Calcutta and India trade, and is built for Messrs. 
Jones, Palmer, and Co. She is a composite ship, her framework 
being of iron, vertically, while she is planked longitudinally with 
wood. She is about 1,900 tons burthen, by builders’ measurement, 
but her carrying capacity will amount to upwards of 4,000 tons. 
Her dimensions are--length between perpendiculars, nearly 300ft., 
and breadth of beam 35ft. On the evening of yesterday week, 
Messrs. Royden launched, from their yard in Baffin-street, a compo- 
site vessel of 309 tons, builders’ measurement, built for Messrs. 
Singlehurst and Brown, and intended for the Brazilian trade. The 
novelty of the launch was, that it was performed by moonlight, a 
feature of almost unprecedented occurrence. Mr. Brown christened 
the vessel the Delta. 

One of the most important railway projects which will be sub- 
mitted to Parliament next session is the Leeds, North Yorkshire, 
and Durham. The surveys have been made under the superinten- 
dence of Mr, Fraser,C.E. Altogether the project comprises twenty- 
one railways, and some idea of their magnitude may be formed 
when we state that the book of reference to the plans consists of 
about 270 pages of foolscap folio, probably the largest book of 
reference to plans ever printed out of London. Indeed, it is ques- 
tionable whether one so large has ever been before printed. 

Business appears to be in a tolerably satisfactory position at 
Sheffield. The improvement, mentioned last week, in the American 
orders for steel, cutlery, and manufactured goods, continues, and a 
moderate trade is being done with France in steel. There is, how- 
ever, a general quietness in the foreign markets, though there are 
good orders of an exceptional character for India, Australia, &c. 
The home orders are, as usual at so late a season of the year, little 
more than nominal as regards cutlery, plated ware, and manufactured 
goods generally. The orders on hand are, however, still considerable, 
and workmen are well employed. In some instances, overtime is 
being made; and all the home houses are employing their men 
fully. Their is no improvement in the orders for steel and heavy 
goods for home consumption, but some houses continue to be well 
employed. Business at Rotherham is, on the whole, rather active. 
The iron trade of the South Yorkshire district is more active now 
than it has been for some time past. There is a good demand for 
steam coal for the Lancashire market, in which, for some time 
past, but little has been done, things are looking better; and several 
masters on the Manchester, Shettield, and Lincolnshire Railway 
are now doing a better business than for the last three months. 
The coke trade, which, for some weeks past, has been rather quiet, is 
looking up. 

The Board of Trade has addressed the following letter to the 
burgess constable of Gainsborough, in reply to a memorial recently 
forwarded from the town and neighbourhood on the subject of the 
Keadby bridge :—* Sir, I am directed by the Lords of the Committee 
of Privy Council for Trade to acknowledge the receipt of a memorial 
from merchants, shipowners, shipbuiders, tradesmen, and other in- 
habitants of the town and neighbourhood of Gainsborough, com- 
plaining of the injury caused to the navigation of the River Trent by 
the bridge constructed across it at Keadby, by the South Yorkshire 
Railway Company; and, in reply, 1 am to acquaint you that the 
work in question was sanctioned by the Act of 24 and 25 Vic., cap. 
69, and that in 1861 the Admiralty assented to the detailed plan of 
the structure, as required by that Act. Under these circumstances, 
my Lords, while fully alive to the importance of the subject, regret 
that it is not competent for them to raise the question whether the 
work should have been onacerns 4 constructed, nor have they the 
power to compel the company to alter the structure of the bridge. I 
am to acquaint you, however, that my lords are in communication 
with the railway company upon the subject.—I am, sir, your 
obedient servant, T. H. Farrer.” 

Manchester appears to have produced—not an enormous gooseberry 
—for gooseberries do not grow in Cottonopolis—but an enormous 
weighbridge. ‘The machine in question is believed to be the most 
powerful in the kingdom, if not in the world. ‘Ihe platform is 
16ft. 6in. long and 9it. wide, in one solid casting. and the machine 1s 
adjusted to weigh from 21b. up to 70 tons. It has been tested in 
its various gradations up to 50 tons. The transterring lever is 
2oft. Gin. long, and is made upon a new principle, as applied to 
weighbridges, suggested by Mr. Mellor, the chief inspector of weights 
and measures for the city, being constructed of wrought iron boiler 
plates, rivetted together in a proper form after the manner of the 
modern tubular bridges. Its great strength was fully demonstrated 
when the machine was tested with 50 tons, which immense weight 
was allowed to remain on the platform for 43 hours, and the deflec- 
tion of the lever at the end of that time was very slightly over the 
eighth part of an inch at the middle. After being loaded with a 
weight of 50 tons for the time above stated, the machine was found 
to record accurately on the steelyard, and was, with that load, 
susceptible to the insignificant weight of 4 lb. The weighbridge 
was made for the markets committee by Mr. Thomas Steen, of 
Burnley. The foundations are very strong, and double, or cased, 
with a space between each to lessen the vibration from passing 
carriages. The foundations and the machine-house were constructed 
from plans by and under the direction of Mr. Lynde, city surveyor 
of Manchester. 

We may note that, in the coming session of Parliament, it is 
intended to apply for leave to bring in a bill to construct a railway, 
commencing by a junction with the authorised Hull and Doncaster 
branch of the North-Eastern Railway, at a point near Airmyn 
Grange, about eight chains on the south side of the Dutch River 
there, and terminating near North Carr, Haxey; and which pro- 
posed railway is intended to form a junction there with a projected 
railway from the Great Eastern Railway, in the parish of Long 
Stanton, All Saints, Cambridge, to the Askern branch of the Lanca- 
shire and Yorkshire Railway. Another railway (being a short 
junction line) is contemplated by a junction with the above- 
projected railway near Broadtleet-road, leading from Crowle to 
Godknow Bridge, Lincolnshire, and terminating by a junction 
with the South Yorkshire, about seventy-five chains east of where 
the said last-mentioned railway crosses the public road at Crowle. 





With regard to the north-eastern district we have to report that 
the progress of the Blaydon and Conside Railway, now in course of 
construction, has been somewhat impeded by wet weather. Masons 
are busy with the foundations of the bridge which crosses the public 
road close to Swalwell; they have been successful in finding a 
foundation. Between Swalwell and Winlaton Mill a great deal of 
excavating work has been done. Some interesting evidence was 
given as to the trade and condition of the Tyne by Mr. J. F. Ure, 
C.E.. in his examination at the late official inquiry into the loss of 
the Stanley. Mr. Ure said:—‘‘ The average tonnage of the vessels 
entering the Tyne in 1860 was 164 tons; in 1861, it was 165 tons; 
in 1862, it was 164; in 1863, it was 170; and up tothe lst November 
of this year it was 186. The number of vessels that entered the 
Tyne last year was 18,858; of these 6,177 were below 100 tons; 
between 100 and 200 tons there were 7,136 vessels; between 200 
and 300 tons, 3,646; between 300 and 400 tons, 977; between 400 
and 500 tons, 500; between 500 and 600 tons, 183; between 600 and 
700 tons, 58; between 700 and 800 tons, 36; between 800 and 9u0 
tons, 110; between 910 and 1,000 tons, 16; between 1,000 and 1,500 
tons, 15; between 1,500 tons and 2,000 tons, 1; above 2,000 tons, 3 
—making altogether 18,858 vessels for the year 1863. During 
the last three years I can give a statement of the vessels 
above 500 tons register that have visited the port. In 1861, 
there were 246 vessels above 500 tons; in 1862, 294; and in 
1863, 422; and to the 30th November in this year there were 861. 
This latter is in eleven months. I think this is the best evidence I 
can give you of how the improvements of our port are appreciated 
by the general public. The figures 1 have given you are taken from 
the published accounts of this year, excepting those relating 
to this year, which I got from tbe secretary. The number 
of vessels that arrived inwards carrying cargoes in 1862 
was 5,460, with a total tonnage of 742,834 tons. In 1863, the 
number was 5,711, and the total tonnage 798,703 tons. I have not 
got the figures for this year, but I have no doubt they will be very 
much increased. The whole width of the navigable channel at the 
entrance to the port is the full width between the red or North Pier 
buoy and the beach or Herd buoy, and may be taken at about 400 
yards—the Herd buoy being now 120 yards southward of the line of 
the lights. The depth is tolerably uniform between the buoys.” 
The traffic on the North-Eastern Railway, with scarcely any 
additional miles in working, has made extraordinary progress this 
half year, Thus, from July 1 to Dec. 3 the earnings of the system 
were £1,398,161, against £1,260,915 to the corresponding date of 
1863, showing an increase of no less than £137,266, or more than 
10 per cent. This fact conveys a vivid idea of the great commercial 
activity of the district. 

We ‘turn to Scotland. Another “ metropolitan” line has been 
brought out fur Glasgow, which is, to all intents and purposes, the 
industrial metropolis of Scotland. The proposed line is termed the 
Glasgow City, Suburban, and Harbour Railway. With respect to 
Clyde shipbuilding industry, we may note that the blockade-running 
paddle-steamer Florence passed down the river on her trial trip, 
carrying 400 tons of deadweight, upon a draft of 8ft., and attained 
a speed between the lights of 14} nautical miles per hour, aceom- 
plishing the distance between Cloch and Cumbrae in 55 min. 25 secs. 
The Florence is an iron vessel, 250it. long, 31ft. beam, 11}ft. hold, and 
propelled by oscillating engines, of 250-horse power. She was built by 
Messrs. Aitken and Mansel, and engined by James Aitken and Co. We 
ought also to mention the launch of a tine screw steamer, built by 
Messrs. Caird and Co., of Greenock, and of the following dimensions 
—viz., length of keel and tore-rake, 313ft. 6in.; length over all, 
343tt. ; breadth of beam, 40ft.; depth of hold, 33ft. Gin. The vessel 
was named the Douro. She is the property of the Royal Mail 
Steam Packet Company, and will be engaged in the West India 


trade. The Douro’s tonnage is 2,500 (builders’ measurement), and 
she will be propelled by engines of 550-horse power nominal. Her 
The Douro 


cylinders will be 72in. in diameter, with 4ft. stroke. 
will also be fitted up, by Messrs. Caird and Co., with surtace con- 
densers, expansive gear, superheating apparatus, and every new 
improvement. ‘The Douro fias four decks, and_her _, passenger 
accommodation will, therefore, be very extensive. She will be fitted 
up for the accommodation of 300 first-class, 50 second-class, and 50 
third-class passengers, besides tinding accommodation for 160 oflicers 
and crew. ‘The Douro has been taken to Victoria Harbour, to have 
her machinery put on board. 


THE METAL MARKET. 
Rais dull of sale, at £6 15s. per ton. 
CoppeR.—But little doing. Tile and Cake, £88 per ton ; Sheet, £99; 
Chihan, £81, and Burra Burra, £95 per ton. 
Tix.—Depressed, and a downward tendency. 
fine Straits £92. English is quite nominal. 
‘TiN PLATES vepressed. A large accumulating stock. Coke at 22s. 61., 
and charcval 27s. per box. , 
Leab.—A fair business doing, at £20 10s. per ton for soft English, and 
£19 10s. for Spanish. A 
SPKLTER.—Nothing doing. £20 10s. is the quotation. 
Moate and Co. 


Banca at £93 per ton, and 


Old Broad-street, London, E.C., Dec. 14th, 1864, 


SCOTCH PIG IRON MARKET REPORT. 
No. 1 Gartsherrie .. .. 578. Od. —_ Glasgow. 


» 1 Coltness .. « «. 56 0 0. 
v»o 1 Calder .. o .. 56 0 do. 

» - CER w« oo BE do. 

oe Do. .. oe of 58 6 do. 

M. Nos, aes se do. 
WARRANTS. } 8. d, 

. Cash prompt .. .. 50 3  perton. 
= No. ee 1mo.open .. .. 50 7% do. 
2OU LB “)2 Moe nw ve oe B10 do 

— oS ae ee OR 


MANUFACTURED IRON. 
Bars,Govan .. oc «2 of & 
Common oe 08 ee 
Drumpeiler,Common .. .. 
Do. Best ee ee 
Cramond Scrap Bars delivered 
in London .. .. of o 1 
Plates and Sheets .. .. «. 
Rails .. oc co ce co ee 
Pipes .. we oe cf of o # 2 6 
Chairs .. se oe ef o « 5 0 0 
Glasgow, Dec. 14th, 1864. 
The market for the past week has been quiet, without any particular 
desire to do business, and whatever has been done has been at a shade lower 
prices than last week. 
Manufactured iron is very dull, and business done at very low rates. 
Export demand is good. 
Exports last week were 8,249 tons, against 7,203tons in the same week 


less 4 per cent. 


0 
6 
0 
0 
0 less 2} per cent. 
0 

0 

















last year, SHAW AND ‘THOMSON. 
" 
PRICES CURRENT OF TIMBER. 
1863. 1864. || 1863. 1864. 
Perload— 4 5 £3 £ 8 S Perlood— £4 s 4 8&| £8 £ & 
(\ Serer reeds 12101310 12 013 © | Yel. pine per reduced C. ° 
Quebec, red pine .. 310 415 310 4 10|/ Canada, Ist quality 17 01810) 17 0 18 4 
yellow pine... 310 4 0 310 410) 2nd do... 11 01210) LL O 12 +4 
St.John, N.B.yel.. 0 0 0 0 0 0 © 0|/ Archangel, yellow 13 10 1410| 13 0 131 
Quebec, oak, white.. 610 7 0 510 6 10|| St Petersbg. yel... 111013 0| 1110 1 0 
310 410 310 410/} Finland.......... 8101010) 9 010 0 
0000 0 0 © O|] Memel ..........10 015 0) 10 015 0 
+ 310 5 0 310 5 0|| Gothenburg, yel... 10 011 0| 10 on 0 
Dantzic, oak 310 610 310 610) white 9 0 910' 9 0 910 
215 4 0 210 310) ° 101011 
Memel, fir 31540 35 ted oe 910 10 10 
310 315 38 0 || Christiania, per G | 
Swedish .... - 210 215 210 215)| 12f. by o by 18 023 0; a 023 0 
Masts, Queb.rd.pine 510 610 5 0 6 ©!) im.... yellow | 
yl. pine 510 610 5 O 6 0); Deckplank, Dnts 01416) 0114 
rd-pineO 0 0 0 0 6 0 O|| per doft.din...f 
Lathwood, Dantz.fm 710 810 510 6 10)| Staves, per standard M. | 70 0 780 
St. Peters 810 910 8 O 8 10 || Quebec, pipe...... 60 0 650) 70 a 
Deals, per C., 12:t. by 3 by Yin, punch.on 18 0 200) 18 0 20” 
Quebec, wht. spruce 15 10 18 0 15 10 18 10 || Baltic crown } 220 0 250 0'150 0 160" 
St.Jhn,whtispruce 13 015 0 14 015 10|| pipe........ 





Tue Warrtor.—The propriety of carrying the armour-plating of 
the iron-clad Warrior all round, both stem and stern, is just now 
under the consideration of the authorities. 
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LITERATURE. 


Life of Robert Stephenson, FRS., &e. &e ° by J.C. JEAFFRESON, 
Barrister-at-Law, and Wimu1am Pots, F.R.S. 





[Tairp Norice.] 
At Cartagena, on his return home, Robert Stephenson 
fell in with Trevithick, the original locomotist, who, with 
mechanical faculties apparently of a higher order than 
either of the Stephensons, and with worldly chances more 
in his favour, yet lacked the business qualities that con- 
stitute success in the art of money making. He was not 
commercial, while George Stephenson was in a‘ high 
degree, from the time of his early savings to his latter accu- 
mulations. ‘There was a rade generosity—perhaps we may 
call it waste—about Trevithick. Conscious of power to 
create wealth by labour-saving machines, he thought that 
he could create, waste, and recreate without end, for- 
getting that capital was a fulcrum needful to rest his lever 
on; so that after a while in Peru 
“ Silver graithed his hooves before, 
‘“ Silver graithed behind” 

of the horse he rode, a change came over his fortunes, and 
he came, almost shoeless,on foot and footsore, to Cartagena, 
to be helped in his return to Europe by the silver dollars of 
Robert Stephenson. They sailed for New York, and fell in 
with dismasted hulks of vessels whose crews lived on the 
dead bodies of their fellows. Finally they were themselves 
shipwrecked, and lost their first chance in the boat that 
earried the passengers ashore, on account of the mate of 
the vessel and some steerage passengers being freemasons ; 
whereupon Robert took the earliest opportunity of becom- 
ing a freemason on reaching New York, in order not to be 
at a future disadvantage. Freemasonry is clanship in 
another form—“ ourselves against the world ;” and it was 
not long after Robert’s initiation that this same body cap- 
tured, in the dead of night, an offending printer, who 
threatened to disclose their secrets, carried him to an old 
building on the St. Lawrence, and finally, dreading afte: 
results, threw him over the Falls of Niagara, to seal his 
lips; and, in subsequent legal proceedings committed some 





thirty thousand perjuries to close the transactions. Soran 
the tale. | 
Robert travelled north to Canada in the Columbian 


poncho and hat he was dressed in when wrecked, and 
thence took ship for Europe, to find his father at work on | 
the construction of the Liverpool and Manchester line, | 
which had been delayed for a year owing to mistakes in 
thesurvey—said, by our biographer, to be the fault of George 
Stephenson’s assistants. Aud we are at a loss to under- 
stand why our biographer has so entirely ignored the whole | 
question of the Grand Junction line, which embraces a part | 
of the history of the Stephensons. There is, we believe, 
no doubt that George Stephenson had the pardonable 
vanity of thinking that he ought to be engineer-in-chief of 
all the railways in Great britain, and thought himself 
aggrieved that there should be any chief but himself over 
the men he appointed. When the Grand Junction was 
brought forth, his pupil, Joseph Locke, was made engineer, 
with the understanding, on George’s part, that he was to be 
only locum tenens for Robert, then absent in South America. 
George Stephenson was all for straight and level lines, 
but Joseph Locke satisfied the directors that, by making a 
line of curves and gradients, he could make the outlay 
£10,000 per mile instead of £30,000. And so he was con- 
tinued in the engineership to work out his own ideas. And 
we have heard trom the lips of Joseph Locke himself that 
he originated the system of piecework contracts—open to 
the competition of contractors—instead of the daywork 
principle previously employed. Be this as it may, Joseph 
Locke obtained favour as a maker of lines at low cost, and 
the result was a feud, which lasted through the lives of 
George Stephenson and his pupil, and some ludicrous stories 
are told of occasional outbursts. But there is no reason to 
suppose that Robert ever mixed in this quarrel with Locke, 
notwithstanding his almost blind devotion to his father ; 
and we know that, previous to their deaths, Joseph Locke 
and Robert Stephenson were on the most amicable terms, 
being joint engineers to the London and North-Western 
line, one representing the Grand Junction and the other 
the London and Birmingham. 

When Robert returned to England in 1828, he once more 
went to Newcastle to work at the improvement of the 
locomotive, with a good many helpers, some of whom are 
still alive. 1t was an experimental mechanical question 
of metal and its forms and uses, and had nothing to do 
with what is called civil engineering. It was a process of 
what is called “ scheming ” when unsuccessful, and genius 
when successful. 

The question of locomotive power lies in the facility of 
heating water highly and rapidly. ‘The boiler is analogous 
to the belly of the horse, or what jockeys call the 
“breadbasket;” and the larger the boiler, and the higher 
the pressure in it, the greater, ceteris paribus, will be the 
power. Henry Booth suggested to the Stephensons the 
application of fire tubes running through the boiler to 
increase the heating surface, the direct opposite of the water 
tubes, with the fire outside them, then commonly used in road 
locomotives, or what were more commonly called steam 
coaches. This achieved, the advantage was gained of an ex- 
ternal pressure on the tubes, instead of an internal pressure, 
tending to burst them open. But the achievement was far 
from complete, and many years had to elapse ere the 
forms, proportions, diameters, and lengths of the tubes were 
determined. It was at one time thought that length might 
be increased to any extent, and one engine issued from the 
Stephenson factory, called the White Horse of Kent, in 
which the tubes were so long that the boiler overhung the 
wheel base so far—the base being kept short, to suit existing 
turntables—that it oscillated to an extent acquiring for it 
the title of the “ Rocking Horse.” In the philosophy of 
mechanics the fire tubes are practically so many horizontal 
chimneys, and as the draught through horizontal chimneys 
is less rapid than through vertical, the diameters should be 
proportionately larger; or, if kept small, the blast must be 
proportionately intense, and that tends to create back 





pressure on the pistons, and so to lose power. 


Before finally engaging on the Rocket—which was to 
make the fortune of himself and father—Robert Stephenson 
found time to get married to a worthy helpmate; and the 
writer well remembers them at Haverstock-hill, loving and 
beloved. No man could be more successful in his profes- 
sion, or more happy in his marriage. 

For his success in the Rocket he was indebted very 
largely to his own kindly nature—which made friends of 
those he employed—and to the sterling good sense which 
led him to work as a general, rather than as a corporal, 
pressing into his service talent of every kind, and reward- 
ing it generously. Only in one way could he be unjust, 
and that was in his devotion to his father, whom he desired 
to be recognised as the inventor of everything connected 
with railways; and it was with him an almost unpardon- 
able sin to demonstrate that some one else, and not his 
father, had been the originator of a popular idea. He 
shrunk instinctively from the association of any one who 
might thus lessen the halo round his father’s name. Every 
man has his weakness, and this. was the loving weakuess of 
Robert Stephenson. 

In September, 1833, he was appointed engineer to the 
London and Birmingham Railway, and thenceforward his 
career was one of accumulating success. Our biographer 
says that “ Robert Stephenson was fortunate in having 
good subordinates.” There was more in it than fortune ; 
there was the capacity for judging of and choosing men to 
do the work he had in hand; and, still more, there was the 
strong sense of justice to those who helped him. He was 
the chief and leader, who regarded his assistants as men, 
and not as parts of machines. This was remarkably 
illustrated by an incident in the Kiisby tunnel, which wes 
flooded by water that rose so high as nearly to jam the 
workmen against the roof, with the rait on which they 
were borne. ‘To save them from death, “ Charles Lean, 
assistant sub-engineer, swam with a tow-line between his 
teeth, and tugged his men to the fuot of the nearest work- 
ing shaft, through which they were drawn from their 
perilous position ‘to bank.’” More spirit-stirring is this 
than astory of cutting out ships from French harbours. 

In 1833 the great and prosperous Robert Stephenson 


| became connected with the Stanhope and ‘Tyne Railway, 


and what is called “ruin” stared him in the face—as 
though ruin could possibly fall upon a man with brain and 
faculties; and a world-wide reputation be ruined by 
being stripped of externa!s. Yet he felt it severely, and 
even his father did not, or could not, help him. 
before him a vision of the factory of locomotives at New- 
castle being broken up and destroyed; and in his agony at 
the thought he applied for help to a millionaire iron- 
master, with a heart as hard as the nether millstone, who 
told him coarsely that he would not help him, for his 
father had no beli¢f in profits to be made out of locomo- 
tives. He honourably redeemed himself from all this 


trouble; but in the process he had to divest himself of 


his fortune, and to transfer one-half of his share in 
the Newcastle factory to his father. The success 
George Stephenson was very largely due to his caution; 
and Kobert, in after life, was accustomed to say that he had 
done very well, but should never have held his position 
had not his father lived before him. We do not believe 


this strictly, but there is no doubt that the combination of 


qualities in father and son—a large measure of selfishness 
in the former, anda large measure of generosity in the 
latter—furnished a complement of the qualities icading to 
success. ‘there were things George Stephenson could do 
which Robert couid not do, but which, nevertheless, are a 
part of the process of realising a ‘ colossal fortune.” 

In setting out the Blackwall Railway, George Stephen- 
son took to the system of rope traction by fixed engines, 
and went dead against locomotives, advocated by Sir John 
Rennie. George was mechanically wrong, and his talk 
about chimney sparks was a bugbear of his own imagina- 
tion, or a bugbear set up to defeat his opponent; and he 
gained his point. ‘The result is well known: there was an 
advantage in lessening the cost of maintenance of way by 
the absence of the locomotive, but the chances of “ pitch- 
ing in” were multiplied ; and so, in a few years, both the 


hemp rope and the wire rope, and the thunderous noise of 


the multiplicity of sheaves, reaching for miles over the 
fields, were abolished for the locomotive. But what was 
more than all to George Stephenson, Joseph Locke was 
appointed engineer in his place. One day George was 
seated on some logs of timber, conversing with a friend, 
when Joseph Locke passed by. Up started George like an 
ancient chieftain whose land had been encroached on by 
an hereditary foe, and denounced him to his teeth, with 
vituperation worthy of an eastern prince calling Shaitan to 
his aid, and prophesying for him a future death which was 
not to be by drowning. With his rise inthe world George 
had not learned politeness, nor the art of concealing angry 
passions. Kailways, in his estimation, were neither to be 
made nor kept with “ rose-water,” any more than revo- 
lutions. 

It was supposed at the time that wire gauze on the top 
of a chimney prevented the efficient development of lovo- 
motive power ; and this, no doubt, was true with a badly- 
constructed cowl, such as was used on the Eastern Counties 
and elsewhere. There was a trial on that line, arising from 
the burning down of a farmer’s stacks ; and it was alleged 
that it was impossible it could be done by the locomotives, 
as they all had cowls. A man living on the line, and 
keeping a “Tommy” lodging for navvies, swore that no 
engine ever passed without a cowl; but in cross-examina- 
tion it turned out that the only fuel he used was the coke 
which he picked up on the line, and which had passed 
through the tubes up the chimney. ‘That cowls can be 
made to answer is proved by American practice, where no 
engine runs without one: only the cowl, instead of 
being two fect in diameter, as used in England at that 
period, is about the same diameter as the driving wheel, 
viz., five feet. 

Our biographer says:—“ The leading characteristics 
requisite for a chief over such men (railway men), battling 
and struggling in a new field of enterprise, without organi- 
sation, arean imperious temper, shrewd selfishness, and fierce 
bull-dog resolution to overcom e very antagonist—these 


of 








He had | 


| hated Antonio. Once he said to a high-minded man, w)iou 
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qualities George Hudson possessed in an eminent degree, as 
well as a natural force of intellect beyond that of the in- 
ferior sort of ordinary men.” 

Not peculiar to George Hudson; there were many who 
could hold their own with him, and George Stephenson 
was never ruled by him. They were allies in railway 
making and extending, but Hudson's daring was no match 
for George’s caution : 

And now came the turning point in Robert’s life. On 
the 4th of October, 1842, his wife died childless, and 
thenceforward he was an engineer only, living in Cambridge- 





| square, Hyde Park, and scarcely was he in ere a fire of 


magnitude burned him out; and here follows a charac- 
teristic anecdote. 

“ On the night of the fire George Stephenson was sleep- 
ing in his son’s house. The first in the house to sniff the 
smell of fire, he lost no time in taking care of himself. 
When Robert Stephenson and his servants were in the act 
of flying from the burning house in their night clothes, the 
prudent father made his appearance in the hall, dressed 
even to his white neckcloth, and with his carpet bag in 
his hand. This anecdote is told by fricnds, as a stor) 
highly characteristic of his presence of mind and readizess 
of action. 

It shows clearly, also, that he valued his own carpet bag 
more than his son’s house, if this anecdote be true; and 
that he cared more for securing himself than providing for 
his son’s safety by awakening him, unless we suppose that 
he laid down ready dressed. He was very calculating and 
cautious, but he was also impulsive, and was attached to 
his son, and unless related of some one clse’s son, we should 
deem the anecdote apocryphal. 

During the whole course of railway speculation in the 
six years ending in 1850, there was no tache on the fair 
fame of Robert Stephenson. He was an honest man sur- 
rounded by many scoundrels, with whom he was brought 
into daily contact. He touched the pitch, but it is not 
upon record that he was thereby defiled. . He was among 
them, but not of them. He was popular, but not thereby 
excmpt from enemies whose projects he thwarted. ‘here 
was one person ever seeking personal advancement under 
the guise of philanthropy—apparently a slow, sleepy man, 
but ever wide awake, to whom Kobert Stephenson was an 
especial thorn. ‘Che man was notorious as a plunderer oi 
other men’s brains, to transfer them to his own uses as his 
own plans, and to damage the repute of Robert Stephensoi 
was a special object with him. Je hated him, as Shyleck 
he thought he could make « tool of, “Can we not get up a 
charge to damage his reputation ?” When the reply was, 
unexpectedly, “* You understand dirty work so well you 
had better do it yourself.” 

Our biographer is very severe on railway roguery, but 
scarcely philosophical, very new opening for action and 
profit is, as a matter of course, beset by the most active 
men, and the railway mania showed that a large number of 
people were desirous of becoming rich without work, and 
there was no lack of tempters to lead themon. In all ages 
of the world this kind of thing has existed, and, probably, 
will continue to exist till understanding and knowledge 
shall be more widely diffused. But there was this great 
difference between the railway mania and other schemes 
that had gone before—that there really was a basis beneath 
it of enormous value. Property changed hands, and much 
was wasted, but the prosperity of the British empire—the 
enormous stride of commerce—the development of new and 
extensive industries—made such progress as had never 
before been heard of. It is of no use to complain that the 
companies were got up by needy men. All new industries 
are got up by needy men, who may be good men or bad 
men ; but it is very certain that rich men are slow to take 
trouble and risk, and success has a tendency to make even 
scamps respectable. If all the unscrupulous people had 
been weeded out from the railway makers it is highly 
probable that the railways would be fewer in amount. 

Our biographer dwells upon the great cost of English 
railways as compared with those of the United States. He 
says :—“ 6,565 miles in the States may be computed at 
£53,386,885 ; whereas, the 5.000 miles of railway in the 
United Kingdom cost £2,000,000, the former costing 
£8,000 per mile, and the latter £40,000. There is a 
fallacy here. United States railways were simply rails of 
the lightest kind, laid on numerous small cross sleepers 
growing near at hand, commonly on the ground level; 
without ditches or fences, or ballast, or works, other than 
the necessary bridges, and those commonly of timber, with 
no buildings to pass through, and with landed proprictors 
ready to contribute to get the line through their property ; 
and with no parliamentary expenses to pay, saying nothing 
of engineering. Roguery, we may be quite sure, was as rife 
in the States as in England, and we should be glad to be 
informed where or in what country roguery is not a com- 
ponent part of transit, from an Arab horse dealer or 
Margate donkey man, to the first-class English railway. 
It is, in short, the protest of the individual against the 
grinding down of competition. “ 'l'arnation bad iron that 
last lot of rails you sent us, I guess,” was the complaint of 
a Yankee president on a railway on visiting an iron king 
in Wales in his own dominions. “ Very likely,” replied 
the iron king ; “ but the bonds that paid for them were very 
queer too.” We are no advocates for roguery of any 
kind, but we cannot forget that Mercury was the god of 
thieves as well as of merchants, and so long as one portion 
of mankind continues to be more knowing than another 
and larger portion, the knowing ones will continue to buy 
cheap and sell dear, and the less knowing will buy dear 
and sell cheap. ‘here is no remedy for all that but in the 
gradual spread of that kind of socialism which is repre- 
sented at the outset by joint-stock companies, in which 
directors and officers get the best shares; but being few in 
number, do not tel] so heavily against the larger mass of 
shareholders as do small dealers, and tommy shops against 
individual customers. 





Heavy Parent Suit.—A suit is pending in the U.S. district court 
for the Southern district of New York, between Professor Daniel 
Treadwell and Robert P. Parrott, in relation to the right of making 
the hooped cannon, which are generally known as the Parrott gun. 
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PAROD’S IMPROVEMENTS IN FEEDING STEAM 
GENERATORS, &c. 

Tus invention, by Mr. E. U. Parod, engineer, Paris, consists in 
the employment of a jet of water under pressure, in such a manner 
as to induce along with the jet a current of gas or steam, thereby 
effecting the condensation of the escape steam of steam engines and 
the production of a vacuum, whilst at the same time as the jet of 
water which serves to induce the current of gas or steam possesses 
a high velocity and considerable momentum, it is proposed to utilise 
ite momentum by causing it, in company with the condensed steam, 
to penetrate into the steam generator, thus producing a novel system 
of feeding steam generators. The pressure or force of the jet 
should be such that its momentum will be greater than that of an 
eq: al sized jet issuing from the boiler under the steam pressure 
therein. It will be seen that this invention embraces two distinct 
ideas, which may be carried out and utilised together or separately. 

Firstly, the condensation of the waste steam of steam engines by 
the lateral induction of such steam produced by a jet of water under 
pressure ; and secondly, the forcing of this same jet of water with 
the condensed steam into the boiler or generator. 




















Fig. 1 in tho engraving represents a vertical section of one form 
of the improved apparatus. Water is forced into the air vessel A 
through the aperture b by means of any suitable pump, or by 
the aid of material or artificial pressure.” © is a retaining valve 
fitted inside the passage or pipe D, which leads from the interior 
of the air vessel, the spring of this valve being sufficiently 
powerful to prevent the valve from opening until the desired 
pressure is obtained in the vessel. The air, which is confined and 
compressed in the upper part, E, of the vessel, serves as a pressure 
regulator. F is a stop valve for starting and stopping the working 
of the apparatus. A pressure gauge should be fitted to the vessel A, 
in order to show the degree of pressure thereiu, and a water gauge 
should also be provided to indicate the level of the water in such 
vessel. The water which escapes by the valve C passes through 
one or more nozzles, G, of any suitable form, and flows into and 
through the funnel-shaped opening H, the orifice of which should 
have the same form in transverse section as that of the jet nozzle G, 
but rather larger. The powerful jet of water thus obtained will 
draw along with it the steam which arrives by the escape or eduction 
pipe, I, of a steam engine, and will carry it downwards to the base of 
the funnel mouth, where the steam will become intimately mixed 
with the water on passing through the contracted oritice K, which 
is slightly larger than that of the jet nozzle. Beneath the orifice K, 


valve-box, M, of a suction and force pump, N, of any suitable 
construction, which is shown in transverse section in Fig. 1. This 
pump (of a capacity greater than the volume of water discharged 
during one stroke of the piston by the jet under the pressure of the 
air vessel) will exert a powerful sucking action, which will augment 
the motive power of the jot, and at the same time will prevent 
any choking action which might occur at the base of the funnel 
mouth. So soou as the piston of this pump has completed its suc- 
tion stroke, it will, on its return stroke, force the water and con- 





densed steam (previously drawn in through the clack O) ‘hrough the | 


lower clack P and pipe Q, into the boiler, or into a reservoir or tank, 
according to the level of the water in the boiler. For this purpose 
a cock K is fitted on to the pipe Q, leading from the force punip to 
the boiler, which cock, when open, allows the water and condensed 
steam to be discharged into a tank or reservoir. In this case the 
retaining valve S, in the boiler, is closed by the pressure of the steam 
therein, and the whole of the water discharged by the pump flows 
into the tank, whence it is again drawn up by the force pump con- 
nected at b to the air vessel, and made to pass again through the 
apparatus, as before described, to be re-discharzed into the tank or 
directed into the boiler, as the case may be. When it is necessary 
to feed the boiler the cock R is to be closed, and the jet of water and 
condensed steam will then be directed into the boiler, opening the 
valve S in its passage. Although the use of a suction and force 
punip situate between the jet nozzle or nozzles end the boiler has been 
referred to, yet this pump is not absolutely necessary to the working 
of the apparatus, as the jet may, if preferred, be directed at once into 
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RAILWAY CARRIAGES, BUFFERS, &c. 
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FIG .6 


in Fig. 1, but having a tabular jet so as to utilise both the interior 





and exterior of the jet in inducing and condensing the escape steam. | 


According to this modification the steam arrives simultaneously 
by the pipes I, I'; and the lid or cover T, of the chamber U, has 
an internal tubular projection or nozzle, V, formed therecn, 
corresponding with the straight portion of the pipe T, such 
internal projecting nozzle entering the jet nozzle G, and termi- 
nating flush therewith at its lower extremity, as shown, An 
annular space is left between the exterior of the projecting nozzle V, 
and the interior of the jet nozzle G, through which annular space 
or opening flows, in the form of a tubular or hollow jet, the 
water, which is forced from the receiver or air vessel through 
the pipe D. This tubular jet, directed towards the bottom of the 
funnel mouth H, passes between the sides thereof, and the external 
surface of the cone W, the axis of which coincides exactly with that 
of the jet pipes above. ‘Io the under side of the sole plate X, X, of 
this cone is fixed the pipe L, which may either lead to the valve box 
of a suction and force pump, as hereinbefore described and illus- 
trated at Fig. 1, or may pass direct to the boiler without the inter- 
veution of the pump. The steam which enters by the pipe I), is 
carried along by the friction of the inner sides of the jet against the 
inclined surtace of the cone W, as far as the bottom of the funnel 
mouth, while the steam which arrives by the pipe I round the 


exterior of the jet is carried along by the friction of the external | 


portion of the jet against the inner sides of the funnel month H, the 
whole operating exactly in the manner hereinbefore described. The 
temperature of the injection water is not of any great moment, since 
the water operates principally by its inductive action, and possesses 
the property of condensing steam up to a temperature of 212 deg. 
Fah., but it will be advisable not to use wa'er having a temperature 
higher than from 170 deg. to 180 deg. Fah., in order that there may 
be no necessity for imp rting an excessive velocity to the jet, which 
would involve the use of inconveniently large pumps for supplying 
the air vessel. It is obvious that the form of the apparatus may be 
modified, and that auy number of jets may be applied to one boiler; 


i i s : : | v Dns i roperties atus may be 
a conical Pipe, L, may be made to communicate with the inlet | that the condensing and feeding properties of the apparatus may be 


applied to various purposes, and in different ways, whether the 
liquid jet traverse the steam to be condensed or envelope it, or be 
employed in a tubular form, so as to admit of the steam entering 
the iuterior of the jet, and surrounding the exterior thereof at the 
same time, or is mingled or intimately mixed with the steam in any 
other manner. 


LINDNER’'S SPRINGS FOR RAILWAY CARRIAGES, 
BUFFERS, &c. 

Tus invention, patented by Mr. E. Linduer, engineer, New York, 
mainly consists in surrounding metal springs by a liquid encios: 
in a box or chamber, in whieh the springs act. 
always exercises an equal pressure upon the spring, and as every 
part of the spring is surrounded by the liquid, all vibration of tie 
spring is obviated. Into the liquid coutained in the box or 
chamber one or more bags or cases of india-rubber or other suitable 
material filled with air may be introduced, or a movable piston in 
order that the spring may be free to move in the box or chamber. 
The spring and the air act together, that is to say, that the air by 
being compressed greatly increases the spring power of the appa- 
ratus. ‘To prevent the liquid escaping trom the box or chamber 
when pressure jis exerted on the spriug, thick liquid is employed 
and the closing made hermetic by the pressure from within. 

Figs. 1, 2, 3, 4, 5, and 6, of the accompanying engravings are 








| longitudival sectional views of springs constructed according to this 


the boiler or tank without the intervention of the suction and force | 


pump, or other equivalent, it being simply necessary to impart 
sufficient force to the jet or jets to overcome the pressure in the 
boiler, for which purpose an excess of pressure in the air vessel A 
should be constantly maintaine:, 
boiler direct, an intermediate pipe, Q', may be employed, similar to 
that shown in Fig. 2, which is provided with an ordinary cock and 
« retaining valve, or with a three-way cock R', as shown in the 
engraving, with or without the retaining valve, fitted in the branch 
Pipe leading to the boiler. 

‘ig. 3 is a sectional view of a slightly modified arrangement of 
apparatus constructed on precisely the same principle as that shown 


When the feed is supplied to the | 


invention, suitable for the buffers of railway engines aud carriages | t D 
| the pressure of the upper frame of the carriage which rests upon It. 


for the reception of the recoil of c:nnon, and for other similar pur- 
poses. The arrangement shown in Fig. 6 is suitable for being 
placed under the bed of a carriage ; Fig. 7 is a plan of the arrange- 
went shown in Pig. 6. 

A, Fig. 1, is an iron box or framing of the spring; the inner 
space H, H, is rendered air-tight by meaus of the conical-turned 


d 
As the liquid | 


iy 


allow a free passage of the liquid with which the box is filled. The 
liquid is inserted through a hole provided with a screw thread on 
the side (not shown in the figure), and is kept tight through the 
packing e, but chiefly by the india-rubber disc F, which being 
jastened to the cover B gives way to the inward pressure of the 
liquid, and the greater the pressure the tighter the joint. Between 
the two discs 7 and i!, there is a spiral spring K, K, which retains 
the piston in position, The action of this spring is‘as follows :— 
On pressure being applied to the piston it is driven into the space G, 
taking with it the disc i, by means of its shoulder L, and conse- 
quently the spring K, K, resting upon the disc 7! offers resistance to 
the piston. The spring at the moment of compression is pressed 
and supported in all its parts by the compressed liquid in the box. 
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| The liquid in the box receives an equal elastic pressure from the 





compressed air in the hollow india-rubber ring or cushion G'. On 
pressure being removed from the piston the force of the compresed 
air within the hollow india-rubber ring or cushion G', and the 
power of the spring, will bring the piston into its normal position. 

Fig. 2 represents a spring somewhat modified in its details from 
that last described. Here the conical spiral spring E! is of « 
different form to the spiral spring shown in Fig. J. The spaces 
between the different coils are sufficient to allow of the circulation 
of the liquid, and by that means cause an equal strain upon the 
spring. ‘he hollow india-rubber ring or cushion, G", is here of 
spherical form. The piston N is of considerable diameter, and is 
applicable where the pressure to be resisted is very great in conse- 
qsence of its large inver surface Q compressing, by means of the 
liquid, the air more suddenly in the hollow spherical india-rubber 
ring or cushion GY, The piston N has a chanrel e bored through 
it to allow of the space H being refilled with liquid in case the 
liquid should in the course of time have dimivished ; the channel is 
closed tight by a packing screw. A_ stuffing-hox S, with its 
packing S", surrounds the upper part of the piston N 

Fig. 3 represents another form of spring, with a different means 
of confining the air. Here the air is confined in an air-tight com- 
partment made of thin sheet iron. The spiral spring A, h, which 
touches the cover V of the outer frame of the air-tight com- 
partment U, offers resistance to the pressure of the liquid upon 
the cover V, and thereby also to the outer pressure of the 
piston W, and at the same time brings back into its former position 
the frame V of the air-tight compartment U, after the pressure Is 
withdrawn. The conical spring f is of the same kind as in Fig. 2, 
and rests upon the forged iron dise c,¢c; the dise has openings to 
allow the liquid to circulate, in order to impart the received pressure 
to the air in the compartment U, The air-tight compartment U 
may be dispensed with altogether, and altered into a solid cylinder 
of the same form (U, V,), which recedes as far as the piston W 
enters into the box ; the small spiral spring A, A, then brings back 
the cylinder U, V, into its former piace after the pressure is discon- 
tinued. 

The construction of the apparatus shown in Fig. 4 may be the 
same as that represented in Fig. 3, and will serve as a substantial 
spring or non-recoil apparatus, in its simple form being filled only 
with air and liquid. 

Fig. 5 represents another form of spring of very simple construc- 
tion. A! is the box; B!, the piston; D!, a hollow spherical india- 
rabber ring or cushion ; and E, a stuffing-box. ; 

Fig. 6 represents in Jongitudinal section an elastic resisting ap- 
paratus, for use between the bed and upper frame of a railway car- 
riage; Fig. 7 isa plan of this arrangement. Q!is a forged iron 
piece brought into fixed connection by screws «nd shoulders with 
the bed P'. The conical spiral spring which rests upon the 
shoulders K!, K!, of the apparatus, supports partly the piston F, and 


| Nis an india-rubber ring or disc, and o! an iron ring or disc, which 


| cover B, and by india-rubber packing F ; D is the piston tightened | 
from without by the stuffing-box FP and its packing e', and from | 


| 


within by the india-rubber disc F. In the lower space is a hollow 
india-rubber ring or cushion G!, the air in which 1s used as resist- 
ing factor. Upon the inner end of the piston D there are tvo 
metal discs i, 7!, with perforations or openings through them to 


forms a packing for the lower end of the piston. The remainder of 
the space of the apparatus has small india-rabber air balls A’, and is 
filled with a liquid which circulates freely through and into the 
chambers. M1}, M!, are screw stoppers. Oa pressure being applied 
to the piston F!, the same actions take place as are described with 
reference to the other figures. The iron dises i!, 7!, are only intended 
to retain the india-rubber balls h' in their p-ope* places. The 
liquid which is employed, by preference, i: mo'asses with dissolved 
glue, which the patentee has found to preserv- the incia-rubber, 
and is not liable to freeze. 
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THE SUPPLY OF WATER TO TOWNS 

By Batpwin Latuay, C.E., Croydon. 
(Continued from page 368.) 
QuaLitTy oF River WATER. 

Tue quality of the river water varies immensely with the 
character of the district drained, and some river waters, after being 
freed from the adventitious mechanical matters present, are of great 
purity, such, for instance, as the waters of some of the rivers of 
Switzerland, Scotland, Wales, and the north of this country. It 
has been already mentioned that the quality of river water isa mean 
between the waters of many sources; thus the nearerthe water supply 
is taken to the rise or head the purer and freer it will be from 
organic impurities. livers taking considerable supplies from 
permeable districts, into which the rainfall percolates the strata to 
various depths before arriving at the river, will contain a larger 
amount of inorganic matter than rivers deriving their supply from 
the surface drainage of impermeable districts. 
rule, contains a large amount of organic matter, consisting of 
minute animal and vegetable organism, as well as of the matter 
acquired from the decay of vegetation and from the surface of culti- 
vated lands, and in many instances from the reprehensible plan of 
turning the sewage of the towns situated upon its banks into the 
stream. ‘There can be no doubt that a marked improvement would 
take place in the quality of many rivers if compulsory powers could 
be enforced to prohibit the obnoxious contents of sewers aud cess- 
pools being turned into the rivers, which under other circumstances, 
if properly applied, can be profitably utilised. 

River water, taken at points removed from the centre of great 
populations, or from highly cultivated lands, is often very good in 
quality, and, being generally well aérated, is highly esteemed; the 
great drawback to the use of it is the variableness of its quality and 
temperature. These matters, together with the various modes of 
purifying river water, will be considered hereafter; but the follow- 
ing table gives a list of the impurities present and the analysis of 
the water of some rivers :— 
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The following is a list of some of the towns of this country that 
derive their water supply from rivers and streams :— 


Quantity of water 
used daily 


Name of town. Name of river or 
stream. 


Banbury .. River Cherwell 


ee 120000 gallons 
Barnstable .. .. 12000 ,, A brook 
Carlisle., .. .. 1000900, River Even 
Chester ee 900000 =, River Dee 
Dublin... .. 12000000 ,, River Vartry 
Durham © 35000 4, River Weir 
Ely oo 08 6 300000, River Ouse 
Exeter .. «. «- $600°0 ,, River Exe 
Hereford .. .. 2000, River Wye 
Ilfracombe .. 30000 ,, A stream 
Leamington ee 300000, River Leane 
SS ea 200000 =, A stream 
Lynn .. 1000000 ,, do. 


Middlesborough 
and others 


River Tees above Darlington 





Newark oo ee | 150°00 =, River Trent 
Pomtith.s «:c « 300000, River Eamout 
EWUGN cs «se 25.0..00 ‘ River Tay 
Southampton 1300000 _—i,, Partly from river 
St. Thomas the ‘ 

Apostle .. .. 0.00 =,, River Exe 
Stockton s —_— River Tees 
Torquay .. .. 3f0000—y, Dartmoor 
Waketield 40.000 ,, River Aire 
Wellington .. .. —_— Wrekin Brook 

erhampton.. 1250000 River Worf 
° 13060L0 River Ouse 


December, 5th 1864. 
J. Giyyn, Esq., in the Char. 
SuPPLY FROM Natura SPprinGs. 

Tt has been already observed that many rivers receive a portion 
of their supply of water from springs; consequently, thoss towns 
which use the water of rivers are literally deriving a supply parily 
from springs aud partly direct from drainage areas—for the perma- 
nent flowa river is due to its receiving large accessions of water 
from springs. It may sometimes occur in practice that a spring 
itself may be taken advantage of to furnish a supply of water ; or if 
the natural flow of water from such spring is insufficient of itself, 


yet, as it may indicate the source of a more copious supply, no paper | 


on water supply would be complete without an inquiry into the 
theory of springs. 


River water, as a | 





It has been shown that the amount of rain falling on elevated 
localities is more than on low table land; the flow of water from 
springs is due to the rainfall that has been absorbed by the porous 
strata of the highlands of a district into which it percolates, until 
intercepted by some impervious bed of strata, by which it is retained 
in the porous strata, and compelled to traverse it in the direction of 
its inclination, until at length it may make its appearance at the 
| surface of the ground ata point somewhat lower than that at which 

the meteoric water was received. The power that impels the rain 
through the porous strata is hydrostatic pressure, which in some 
measure is modified by the friction and the capillary attraction 
of the strata through which the water flows. Springs are 
kept constantly flowing, by the repeated rainfalls and the 
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modifying influences of the afrata already mentioned. The 
permanency of a spring is consequently closely allied to the 
character and extent of the strata through which the water may 
flow. If the strata is of an open or porous character, and of but 
small extent, the springs flowing from it will vary much in their 
delivery, and will, in all probability, become intermittent in their 
flow. If, ou the other hand, the strata is moderately porous, and of 
| large extent, springs yielded by it will generally be large and per- 
manent. Of such may be said to be the springs flowing from the 
chalk or greensaud formations, Springs may be divided into classes, 
each class depending upon the relative position of the strata with 
respect to the discharge of the water, and acquirement of the meteoric 
water, The first class may be called land springs, and are found in 
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those places where a superficial strata (as sand or gravel) of 
moderate thickuces Covers an impermeable strata; and a natural tlow 
of water will take place if there is a dip in the strata, and at the 
lower outcrop springs of this nature will appear, but owing to the 
limited area of the strata they are generally of an intermittent 
character, as they depend directly upon the rainfall to keep up the 
flow. Closely allied to this class is another, consisting of porous 
strata of great extent and depth, from which the water flows as in 
the preceding case. Oi this class may be said to be the chalk 
springs in some districts, and which, owing to the great 
extent of their area, act as immense reservoirs to store the 
water, which is pretty uniformly liberated, owing to the friction 
| of the water in passing through the strata, and the attrac- 
| tion the strata itself exerts, which retards the speedy escape of the 
water, Another class of springs may be described as those flowing 
from a porous strata. J.ying between beds of a more impermeable 
character, springs of this class make their appearance at the outcrop, 








or through any fault in the open impermeable strata ; but inasmuch 
as they receive their supply of water only at the basset of the strata, 
which is generally of a limited area, springs of this description 
cannot often be depended upon to furnish a large or permanent 
supply of water. Another description of spring may occur by 
reason of a fault or intervention of an impervious dyke when a i. 
meable strata overlies an impermeable. The volume of water yielded 
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by springs of this nature is often great, owing to the interception of 
the body of water flowing through the stratum, The constancy of a 
spring depends upon the extent and character of the strata, com- 
bined with the rainfall. Tho flow of springs that are intermittent 
has been shown to arise from the limited extent and the porosity of 
the strata. The flow from springs may also fluctuate, owing to the 
formation of the porous strata; thus, if the porous strata is so dis- 
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posed as to constitute a reservoir, with a sort of syphon arrange- 
ment for its discharge, the action of such spring will be intermit- 
tent. The limpidity of water flowing from springs, aud the 
elevation at which they are often found, renders them, under certain 
circumstances, extremely valuable in furnishing supplies of water, 
and they have been made available, in many instances, for the supply 
of water to many towns, both in this and other countries. 

London, prior to the construction of the waterworks at London 
Bridge, near the end of the sixteenth century, pone pow supplied by 
springs which were conveyed into the city by lead and carthenware 
pipes, principally at the cost of different Lord Mayors, and the mu- 
nificence of some wealthy citizens. 

The gigantic scheme of supplying London with water from the 
springs at Chadwell and Amwell, which, by the instrumentality of 
the New River Company, was realised on the 29th September, 1613, 
forms a striking example of the utility and copiousness of some 
springs for furnishing a supply of water to towns. 

But not only have springs been made available in this country, but 
also in others; and at periods in history far more remote than'we can 
boast of in this country, have works of magnitude been constructed 
for conveying the water from distant sources into numerous cities 
and towns. 

Spring water has the advantage of issuing from the earth at nearly 
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always tle same temperature, and on this account is coumendable. 
In making calculations for the supply of water from springs, it 
should be borne in mind that the volume should always exceed the 
maximum demand, and if the springs are of such a character as to 
fluctuate in their flow, so that the entire yield may ba sufficient, or 
in excess of the entire consumption or demand, it may be advisable, 
if not absolutely necessary, to store the excess of water in impound- 
ing reservoirs for use during the periods of limited supply, in which 
case the quantity to be stored will depend upon the rate of fluctua- 
tion of the flow. 


Quauity or Spring WATER. 

The quality of spring water varies considerably ; but, as a rule, 
the quicker a spring is affected by the rainfall (all other circum- 
stances being equal) the purer will that spring be. ‘the water 
furnished by land springs is generally of an impure character, as it 
is contaminated by the impurities of the surface, which are to some 
extent mineralised in passing through the strata, 

All spring water contains more or less mineral matter, which they 
acquire durin’ ‘!o process of infiltration through the pores of the 
strata. A very sual] quantity of this exists in mechanical suspen- 
sion, being chiefly held in solution by the action of chemical 
agencies, he principal agents that render the strata so readily 
soluble are the acids and alkalies, which combine with the ingre- 
dients composing the strata of the earth, and form compounds 
readily soluble in the percolating water. The value of spring water 
for domestic purposes depends upon its freedom from the compounds 
of earthy salts, and from organic matter; and in making choice of a 
supply, if the springs of a locality are found to contain a much 
larger percentage of foreign matter than asource that may be made 
available at a somewhat greater cost in the construction or working 
expenses, it may be economy to abandon the near spring for 
another source, This selection of the source often furnishes a nice 
point for the engineer to decide; yet there are certain well-defined 
points bearing upon the quality of water procured from various 
sources that will be considered hereafter, which should be the 
guide of the engineer in making his selection. 


WELILs. 


The art of well-sinking is common to all countries, and was 
probably one of the earliest artificial means adopted to furnish a 
supply of water, J’rom the earlicst periods of history the records 
of both sacred and secular writ go to prove that the art was pursued 
alike by the savage who roamed the desert, and the citizen who 
inhabited the town; yet it should be here observed that there is a 
marked difference between the mere hole the savage may scratch in 
the sand, and the highly finished wells of some Eastern cities. So 
ancient are wills that Ewbank observes they must have been of 
antediluvian origin ; .nd that such useful works remain long after 
the destruction of ‘!<se more splendid edifices that have been 
erected, more for the glory than the usefulness of mankind. The 
buried cities of Nineveh, Herculaneum, and Pompeii, abound in 
we'ls of excellent co. ruction, containing good water, and which 
at the present day sup ', the inhabitants living in those localities. 
It is probable that the fist wells were shallow holes excavated in 
the loose soil in moist places, such as are found at the present day 
to be executed by uncultivated or uncivilised nations or tribes. 
After the discovery of the metals, which is supposed to have taken 
place in the seventh generation, as Ewbank observes, rock and 
indurated strata no longer offered an impediment to the well sinker, 
and, consequently, wells were sunk to greater depth in such strata. 
As the art of well sinking developed itself at an extremely early 
period, and long anterior to the commencement of history, no very 
great advance has been made in it; indeed, the mode usually 
adopted at the present day when sinking wells to great depth in 
loose strata, by first forming a curb on which the ordinary steining 
is placed, and which settles down as the work of excavation is 
carried on within, and thereby preventing the loose soil falling into 
the well, was practised ages ago in sinking wells in the Hast, and 
from them we have copied the mode in more modern times. Wells 
of excellent construction abound in Hindostap, China, Japan, 
Tartary, Egypt, and elsewhere. When the British took possession 
of Hindostan, the number of wells in use in that country was 
estimated at 50,000, Many of the ancient wells were of great 
depth, The wells of Cabaul are from 300ft. to 350ft. deep, and 
many of them are but 3ft. in diameter. The famous well at Tyre is 
said to be 630 fathoms in depth, Jacob's well at Samaria is 105ft. 
deep and 9ft. diameter. ‘he well Zem-Zem, at Mecca, is 210ft. 
deep, and that of Joseph, at Cairo, 300ft. deep. This well of Joseph 
is a fine examplo of the skill and boldness of design of the well 
sinker. Although called after Joseph by the Arabs, it is by no 
means of so ancient a date as the name would imply, for the well 
was probably sunk about 700 or 800 years ago, but by whom is a 
disputed point ; s me attributing it to a Vizier of the name of Joseph, 
others to Saladin, the intrepid defender of his country, whose name 
was Yussef (Joseph). The well consists of twoshafts, one above the 
other, but not in the same vertical line. The upper shaft isan oblong 
excavation 24ft. by 1sft. and 165ft. deep, descending into a large and 
capacious chamber, in the floor of which is constructed a basin or 
reservoir for containing water that is raised from the lower shaft. 
In this chamber a lower shaft is sunk, which is an excavation 15{t. 
by 9ft. and 130ft. deep. Round the upper shaft a spiral passage, 
Git. din. wide and 7ft. 2in. high, is cut, separated from the well by a 
partition wall of the solid rock, only six inches in thickness, through 
which loopholes are pierced for lighting the passage. ‘This passage 
is made use of by parties who draw water, and also for the descent 
of mules or other animals that are employed in the large chamber 
below, to give motion to a system of chain pots by which the water 
is raised from the lower shaft and poured into the basin in the 
chamber. There is also a spiral passage round the ‘ower shaft, but 
it is not enclosed from the well as in the case of the passage round 
the upper shaft. The water of this well is procured from a bed of 
gravel after penetrating the strata to the depth before mentioned. 
Wells are common in Greece, and in the olden times of its classic 
glory were the places of public resort; just as in modern times 
men congregate at their clubs and such like places, so did the sage 
Athenians meet together at their wells, and at them orators 
declaimed, and the music and dance lent their charm to make them 
places of pleasure and amusement, 

The Romans had a clear knowledge of the art of weil sinking, 
and wells executed by this people are found in every co.ntry they 
once possessed. Many of the successes of their arms were due to 
their knowledge in this branch of engineering, as when every other 
source of water failed or was cut away by their enemies, they had 
recourse to well sinking to obtain their supply. It was the know- 
ledge of well sinking that enabled Casar to retain Alexandria when 
all the water of the cisterns had been spoiled by the Egyptians. 
The same knowledge enabled Pompey to procure a supply of water 
when holding a position of great advantage against Mithridates, who 
had abandoned it for want of water. Imperial Rome (prior to the 
= of Appius Claudius) was supplied with water principally from 
wells, 

The water procured from wells is rain that has descended by the 
minute interstices of the earth’s crust, and is stored in the number- 
less interstical spaces of a porous strata. 

Wells may be classified under two heads, viz. :— Ordinary Wells, 
or those sunk into permeable or water-bearing strata, and Artesian 
Wells, or those sunk or more generally bored through impermeable 
strata untila water-bearing strata is tapped, when the water is forced 
upwards by virtue of the hydrostatic pressure due to the superior 
level at which the meteoric water was received. 

Ordinary Weils may be again classed under the respective heads 
of Shallow and Deep Wells, The water from both classcs is procured 
under precisely the same circumstances, but differs often very 
materially in quality and quantity. 

Shallow Wells include ordinary domestic wells sunk a few feet 
into the permeable strata of the earth’s crust, and, owing to their 
shallowness er only catch the adjacent percolating water, 
consequently cannot be depended upon to give a large supply; and, 
inasmuch as they are generally contaminated with the contents of 
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sewers and cesspools when sunk in the superficial deposits under 
cities and towns, which are honeycombed with such offensive recep- 
tacles, or tunnelled with imperfect and leaking sewers, their waters 
are not to be recommended for general use. 

Deep Wells sunk into permeable and water-bearing strata derive 
supjly from a mere remote and extensive drainage area brought 
into action by the depth given to the wells, and the quantity yielded 
by them is limited by the friction of the water in passing through 
the interstical space and the molecular attraction of the strata for re- 
taining the water, which practically limits the area draining into the 
well. 

Artesian Wells have ages ago been in use, and the antiquity of 
boring wells of this class is so great that the precise period of their 
iitroduction is unknown. ‘They are common to Syria and Ezypt. 
China abounds with them, many being upwards of 1,800ft. deep and 
but 6in. diameter. ‘hey are common in [taly and France; and in 
the province of Artois, of the lattcr country, they are so abundant 
that one may be found at nearly every door; and it is from this pro- 
vinco that the art of sinking or boring such wells came into this 
country, and they are named by us after that place. Artesian wells 
are artificial springs, and the same remarks that apply to deep 
seated springs will apply to Artesian wells. 

The quantity of water yielded by wells cannot be absolutely com- 
puted, as it is dependent upon so many varying circumstances; but 
in considering this part of the question we must have regard to the 
area of drainage, the nature of the stratum, its dip, strike, faults, 
absorbent properties, and the nature of the underlying and over- 
lying strata, the rainfall, and the depth of the well itself. 

‘The theory of the probable quantity of water yielded by wells is 
called the cone theory ; ie., the drainage area contributing to the 
supply of a well is represented by an inverted cone, the apex of 
which is at the bottom of the well, so that if the strata were per- 
fectly uniform, and the flow through it equable, the quantity yielded 
by wells sunk to various depths would be represented by the area of 
the different cones ; but inasmuch as perfectly uniform strata of any 
great extent is rarely met with in nature, it is impossible to lay down 
any but general Jaws in studying the probable yield of water by 
wells. 

Physical Properties of the Strata.—The yield of water from a well 
depends upon the nature of the strata; thus, if the strata is of a close 
texture having but few and small interstical spaces, the drainage 
area is limited by the friction of the water in flowing through it, 
and by its capillary attraction ; consequently in strata of this 
character the area contributing to the supply of a well will be re- 
presented by an inverted cone of acute irregularity ; while on the 
other hand, if the strata has large and numerous interstical spaces, 
it will yield water rapidly, and the area contributing to supply such 
well become practically intinite. And just in proportion as strata 
approach one or otber of the descriptions of the strata mentioned 
(all other things being equal) so will the supply of water capable of 
being procured from wells sunk into them vary. The construction 
of a well will also influerce the flow of water, as, for instance, 
when a well is sunk into dense but permeable strata containing 
much water, naturally yielding it slowly owing to the fineness of 
the interstices; by special arrangement an increased supply could 
be procured ; these arrangements consist generally of long tunnels 
or headings, driven or extending horizontally, sometimes to great 
distances of the shaft. ‘They have the double advantage of not only 
offering a greater surface to allow of the escape of water into the 
well, but they also act as reservoirs for storing it, which is a great 
advantage in all cases, but more especially when the water is re- 
quired at intervals and not continuously. The nature, character, 
and position of the water-bearing strata, from which wells derive 
their supplies, must be carefully considered by every person who 
desires success to crown his labours in practising the art of well- 
sinking. It has been already shown, under the head of absorption, 
that the quantity of water sinking deep into the ground is in- 
fluenced by many circumstances, and is not alone dependent upon 
the character of the strata; yet it is quite obvious to the most 
casual observer, that the nature of the strata has the most important 
bearing, upon the quantity and quality of water yielded by wells; 
thus chalk, from its absorbent nature, has been found by observa- 
tion on the steep chalk hills around London to absorb a rainfall 
of two inches per hour; the red sandstone formation, under suitable 
circumstances, also absorbs rainfall very rapidly, while the more 
impervious strata absorbs it but slowly. The dip or strike of the 
strata will also have an important bearing upon the amount of 
water yielded by a well, as it may occur that the natural inclina- 
tion of the strata may be unfavourable to the yield of any great 
quantity of water in a particular locality. 

Faults have a material influence upon the flow of water in the 
subterranean passages of the earth, and, consequently, have much 
to do with the amount of water capable of being yielded by wells. 
The level of the water in the same strata when disjointed by a 
fault is no longer the same, but may vary considerably; and it 
may also often happen that a well may turn out to be a failure 
owing to the near proximity of a fault cutting off and diminishing 
the drainage area. The careful study of the strata should always 
form an important point in considering the desirability of well 
sinking, and the want of such study often entails failures which we 
ascribe to faults; but the probability is that with further insight and 
clearer knowledge, many of these failures (which are rather the 
fault of the engineer than any fault in nature) would not arise. 
Water flowing in the bowels of the earth follows the same laws as 


water flowing on the surface of the earth, except when moditied by | 


some disturbing cause. ‘The line of saturation, or the level at 
which water may be procured, varies iu different strata, and is 
affected by various causes; thus the effect of continuous pumping 
in a district is to lower the water level of such districts, Generally 
the water level in strata has an inclination in the direction of its 
flow ; thus it has been established by the Rev. Mr. Cluiterbuck and 
others that the inclination of the line of saturation in the chalk in 
the north of London is 13ft. per mile. 





In other places it varies | 


according to circumstances; thus, it is not improbabie that the flow | 


of some intermittent springs is due to the elevatiou in the line of 
saturation, as in the Bourne at Croydon, which breaks out occa- 
sionally after very heavy and continuous rains. As a rule it will 
be found that in those districts in which the flow of water from 
springs, and the flow of rivers, is equable, or neither subject to 
excessive floods nor droughts, but is always discharging a quantity 
very near the mean flow, so will it be found that wells sunk into 
the particular strata from which these rivers or springs derive their 
principal supplies will yield the largest quantity of water. 


Quatity or Wett WATER. 

The character of well water is fixed by the geological strata 
through which it flows—for as the water is making its way through 
the bowels of the carth, sometimes travelling a considerable distance, 
it dissolves more or less of the materials of the crust of the earth in 
its passage, and becomes impregnated with the soluble portions; on 
this account, well waters are never perfectly free from foreign 
substances, volatile or solid, which impress upon the water its 
character. The water of shallow wells of towns is invariably 
impure, owing to the infiltration of decomposing matters, which 
may to some extent become oxidised and decomposed in passing 
through the soil, and the gases evolved, after further oxidation, 
combine with the materials it comes in contact with in its passage ; 
which being rendered soluble by this means, add greatly to the 
impurities present in the water. Thus the shallow wells of towns 
invariably contain a large quantity of nitrates in solution; they 
also often contain organic matter in the shape of animalcule and 
fungi, the presence of which, if not directly injurious, is indicative 
of the presence of other matter highly objectionable, if not pre- 
judicial. Although the soil has great power in oxidising the most 
objectionable matters before they enter the wells, it is by no means 
certain that the earth can retain this power for any length of time, 
especially as the sources of contamination are multiplied ; indeed, 
there is ample evidence to show that this power of the soil is 
limited ; as for instance, the cases mentioned by Sir James Mac- 
Gregor, who relates that when the British army was in Spain 





20,000 soldiers were buried in a short space of time in rather a small 
piece of ground, and the effect upon the adjacent wells was such 
that the troops who made use of the water of those wells were 
attacked with malignant fevers and dysentery. The water of deep 
wells is generally treer from organic matters than that of shallow 
wells, but it generally contains an amouut of mineral matter. The 
water of deep wells, on account of their freedom from organic 
matters, are generally very agreeable as drinking water, if of proper 
temperature, but for some purposes they are objectionable on 
account of their hardness. 
Composition OF Wet WATERS. 
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TeEMPERATCRE OF WELL WATERS. 

Tho temperature of water taken from the bowels of the earth is 
somewhat higher than that of waters found upon the earth’s 
surface. The rate of increase has been variously estimated : thus, 
Mr. Paterson, in a magazine published in 1839, states that the mean 
temperature increases in the case of eleven wells sunk in Scotland 
about one degree Fahrenheit for every forty-eight feet descent. M. 
Valferdin found that in some wells in Paris the rate of increase was 
one degree for every fifty-seven feet descent. M. de Girardin found 
at Rouen that the rate of increase was one degree for every thirty- 
seven and a-half feet of descent ; and in another case one degree for 
every fifty-five and a-half feet descent; while careful experiments 
on the Artesian well at Grenelle give an increase of one degree for 
every fifty-nine feet descent, ‘The mean temperature taken from 
the above observations would give a mean result showing that the 
rate of increase of temperature as we descend is one degree Fahren- 
heit for every fifty-two feet descent. Owing to this rate of increase 
in the temperature of water taken from deep wells, when the well is 
very deep and the increase in temperature very great, the water is 
totally unfit for many purposes, and this fact should be taken into 
consideration when deciding on a source of supply. The tempera- 
ture of the water at the well of Grenelle, which is nearly 1,800ft. 
deep, is 81°81 deg. Hospitals and public baths have been heated 
with this water. 


Form or WEtLs. 

Various forms of wells have been made at different times, and 
under varying circumstances, and inall ages, The square, oblong, 
ellipse, aud circle have all been used with success. Such of the 
wells of the east as were executed in solid rock and without 
steining, are sometimes, in the form of a square, sometimes oblong 
(as Jose ph’s well), and sometimes circular, but of all the forms the 
circle is the best. The ellipse can ba used in some special cases 
with advantage, but for all practical purposes the circle is by far 
superior to any other form, as a well of this form can be bored or 
misered to great depth under water. It requires less steining than 
any other form or shape of well of equal area, and its form is the 
best for withstanding the lateral pressure of the earth, as a strain 
on a particular part is mutually sustained by the whole steining. 

(To be concluded in our nest.) 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
PLOUGHING ENGINES AT THE SMITHFIELD CATTLE SHOW. 

Sm,— Your notice of our new self-propelling ploughing engine is 
so complimentary as to the main part of the design, that we are 
induced to offer a few of our reasons for adopting some of the 
details to which you object. Some of your criticisms are so just, 
that when you next have an opportunity of inspecting an engine of 
the kind you will find that we have profited by them. 

Our object in placing the chimney in the middle of the boiler was 
entirely for the sake of symmetry; we felt the change from the 
longitudinal to the transverse position of the boiler to be so great an 
innovation, that we deemed it advisable in our first engines to adopt 
the above plan; but, when finished, the engines in their appearance 
so far exceeded our expectations, that, although we have not dis- 
covered in practice the difficulties you opine, we shall in future 
have no hesitation in assigning to the chimney, as you suggest, “ its 
more legitimate position, exactly over the smoke-box.” 

You remark that it must be difficult to fire the boiler properly. 
In practice we have found it to be quite the reverse. The size of 
the door is 10in. X 7in,, and, when open, the fire-bars are exposed 
to view in their longest direction ; and, in the necessarily contracted 
space of a traction engine tender, we think it obvious that it is easier 
to fire at the extreme right-hand corner of the space than in the 
middle. The fire bars may be occasionally cleared from the other 
door at the end of the boiler—a manifest advantage over the common 
plan of passing the clinkers across the tender. 

As to the position of the steersman, it must be borne in mind that 








| only one man is employed on or about the engine when used for 


ploughing—hence our reason for placing the steering gear within 
reach of the driver. But, even when used for road work, we find it 
an advantage for the steersman and driver to be able to communi- 
cate readily with each other. 

As to complication and number of parts, you will remember that 
the engine is not simply a road locomotive, but is fitted with wind- 
ing gear for ploughing and other purposes. 

In designing our new engines, we have never lost sight of the 
necessity for the greatest simplicity. We consider the chief require- 
ments of a steam ploughing and traction engine to be, indepen- 
dently of the arrangemeut of boilers— 

Ist. The best method of driving the winding drum. 

2nd. Efficient propelling gear. 

3ed. A slow motion for moving the engine on the headland, and 
for bad roads or very steep inclines. 

We claim no novelty for the engine itself, the simplest form of 
agricultural engine having been adopted. ‘The winding drums are 
driven without the intermediate shaft and bevel gear common to 
others ; and, for self-propelling, the winding drum acts as an inter- 
mediate to the countershafts, which is geared directly to the propel- 
ling axle with large bevel wheels. A pitch chain might be used, 
dispensing with the intermediate wheel, but after much experience 
in the use of traction engines, driven both by pitch chain and toothed 
gear, we are led to prefer the latter. . 

The slow motion which, perhaps, gives the idea of complication, 
is an adjunct, and forms no part of the ordinary traction gear; but 
its value will be recognised when it is remembered that it can be 
thrown into and out of gear instantaneously without perceptible 
shock to the engine, and this when working at full speed. When 
steam ploughing, the engine is also moved forward thereby, while 
the plough is working from it. 

Britannia Ironworks, JAMES AND Freperick Howarp. 

Bedford, December 16th, 1864. 

P.S.—Since writing the above we have seen the letter of Mr. 
Zerah Colburn in your last number. Having great respect for the 
judgment of this gentleman upon engineering subjects, we must, 
notwithstanding the space we have already asked, add a postscript. 


That the transverse boiler bids fair to supply a want which has loug 
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been felt we cannot doubt, especially when we are backed in our 
opinions uot only by some of the most eminent men in the engi- 
neering world, but by yourown journal. In a recent leading article 
on road locomotives you observe:—“ In ascending an incline with 
the fire-box behind, we drown the steam space in its most productive 
position, and in descending we expose the crown of the fire-box to 
be burned. This question of boilers, to get the best possible result 
on inclines, has to be ye’ further considered.” It is true that, in a 
longitudinal, boiler, constructed upon the plan suggested by Mr. 
Colburn, the evils may be mitigated. A fire-box so constructed may 
not be uncovered when descending steep inclines if the water level 
had been previously maintained, but this is only a smal! part of the 
case. For instance, an ordinary self-propelling engive, ascending 
an incline of 1 in 8, bas the water level disturbed nominally one 
foot ; but in fact it is much more, as the body of water previously 
occupying the middle of the boiler is thrown up into the crown. 
What is the result? The water level ranges above the ordinary 
gauge glass and cocks, a tendency to prime ensues; very often the 
feed water is cut off, and, as the lonzest and steepest hills have a 
top, the engine, sooner or laier, reaches it. Here the real evil to 
the boiler begins. Actual control of the water level was lost 
in commencing the ascent, and, for the reasons named, the 
engine driver probably now finds that the water is below 
the gauge glass altogether. The crown of the fire-box and upper 
row of tubes are also more or less uncovered, and certain permanent 
injury is done to the boiler. If these results follow when using 
engines on roads for traction purposes, how much more serious is 
the objection when applied toa ploughing engine, which may for 
days together be slowly moving up or down a hill. Mr. Colburn 
suggests that it may be necessary to work the engines across 
inclines. This, of course, can never be the case when employed as 
road locomotives; and, as this gentleman is not a farmer, it is not 
surprising that he has overlooked the fact that, although it would 
be impossible to throw the hills into the valleys, yet the farmer 
could, at asmall expense, level any of his headlands which might 
slope crosswise, and thus avoid the evil referred to. As to comply- 
ing with the Road Locomotive Act, we are not greater sinners than 
others. We believe not one maker complies with the requirements 
as to width, With the locomotive practice of the present day, it can 
scarcely be urged as an objection that a boiler to be worked up to 
100 1b. pressure is 3ft. Gin. diameter. With respect to the frame- 
work we will, out of respect for your space, simply express a belief 
that Mr. Colburn would be the last to argue that an independent 
framework to carry the boiler and traction gear would not conduce 
to the durability of the ordinary road locomotives. Have not boilers 
enough to do without taxing them with unnecessary duties? The 
eugine we exhibited at Islington certainly was “one of an experi- 
mental pair.” It had, however, with its twin, been subjected to 
very severe trials, both in ploughing and drawing heavy loads, for 
two or three months before being exhibited. We may add that tho 
engine exhibited in London made the journeys to and from the show 
under steam.—H. anv Co, 





CHAIN CABLE TESTING MACHINES tv. THOS. DUNN. 


Sirx,—You bit hard, I suppose to get out the facts; therefore, now 
allow me to refer to your remarks in Tue Enainexr of the 9th inst., 
respecting chain cable testing. You say, ‘* It is rather amusing to 
us to hear that Mr. Thos. Dunn, who made Lloyd’s machine, as well 
as the greater number of defective machines in the country, now 
sees the error of his ways,” &c. &c. I assure you that Thos. Dunn 
(the writer) sees no error in his ways whatever, but claims some 
honour from his country for saving many scores of ships, thousands 
of lives, and great fortunes, from being lost by his countrymen 
and others. 

Allow me to tell you that it is now about twenty years since I 
took up the subject of making these machines, as “ auxiliary 
machines,” cheap, not more than one-twentieth the cost of the 
Government machines of that time; this was done so that chain 
cable makers could have a: machine of their own, and not cause 
chain cables to be smuggled into use without testing. It was the 
custom in those days to get as many cables as possible on the 
Government machires, and for every link that broke, it cost so very 
much to replace the same, that some cables actually cost more in 
testing and putting to rights than the first cost of the new cable. 
Hence so much smuggling to evade the requisite test some hundred 
niles from home. 

I was called upon to invent, or produce, a machine, which should 
cost about one-twentieth, or 5 per cent., of machines made before that 
time, and I did so ; for £250 I produced a machine which I believe 
as perfect as those which cost from £5,000 to £6,000, Almost every 
chain cable maker could have one of these ; and the rule then made 
was, that, in testiug the cables where made, each link, if broken 
under its standard strain in the weld, the workman made it good ; 
but if broken through bad iron, the proprietor made it good ; this 
was done at very little cost to either party. After the works’ test, 
the maker was not afraid to have his cables re-tested by Govern- 
ment, hence the saving of ships, &c., as I before stated. This is 
twenty years since, and I may safely say, at a very low average, I 
have saved from six to ten ships per annum ; however, say 120 to 
200 ships at least. 

The machines were all tested with dead weights before leaving 
my works. I believe they are as perfect as any others made before 
their day, or since. if kept clean and occasionally adjusted. The 
cables always stood their tests in the Government machines after 
being tested in mixe, and this did away with all necessity or inclina- 
tion for smuggling the cables out to sea without being tested. 

You speak of “a great calamity some ten years ago, when our 
fleet was in the Black Sea, and while numerous transports were on 
the Crimean coast, a furious hurricane broke forth, many ships were 
driven from their anchorage, many lives were lost, and an enormous 
amount of property destroyed.” ‘This shows that those cables had 
never been tested at all; they were of that class “smuggled past 
the Government testing machines to save expense.” Had they 
been tested on my cheap auxiliary machines, where they were made, 
the expense would have been a mere trifle to re-test them. The 
great dread was to have tbe cable broken link by link and pieced 
up so far from home, at great expense—and would be so to this day 
without cheap machines. Sir William Armstrong’s machine is no 
cheaper in construction, but more like double the expense of its 
predecessors, and also more expensive to work, as the great outlay 
of such machines must pay interest upon capital. 

If, however, a cable has gone through the ordeal of links break- 
ing and being made good where it was manufactured, the occupa- 
tion of time in the said expensive machines would be so short as 
to make the expense no particular dread. It has been the piecing 
up of link after link in the Governmert or corporation testing houses 
that caused so many of the said cables to be sent out to sea untested. 
My simple machine you appear so much amused at has not the defects 
spoken of, It has a separate lever and sliding weight to adjust the 
friction when new leathers are put in. It is, however, some trouble 
to adjust these machines by dead weights, and they may have 
been neglected by the owners, but this is no fault of the machine. 

There is also an extra advantage in this simple and cheap machine, 
viz., when the test is going on any man or number of men may go 
safely to examine the stretching of the links. Should the chain 
break there is no danger. In all other machines including the 
favourite one at Birkenhead no one dare enter the testing house 
during the process of testing. I have saved a few lives by this 
improvement. There is also a swivel joint to take out the twist of 
the cable not attached to other machines, which prevents a good 
o ble being spoiled. 

I did not patent this plan of machinery although there are many 
improvements in it over its predecessors, but gave it at large to the 
country ; and I think it rather hard to be censured for it twenty years 
later in life, after saving so much life and property. 

With reference to the long trough, and many other matters in the 
Lloyd’s machine, I made them to order. I lent my former plans to 
them, and they took their own engineer’s advice, additions, and 





into a first-class one, with improved balance rollers, to carry the 
dead weight of so long a cable as it is made to prove, &c. &c. And 
it ought to be clearly understood that, although the foundation is 
made of sufficient length to prove a full cable at once, it has provi- 
sions for proving short lengths.* 

In the article of the 9th inst. upon this subject, some gentleman 
proposes “ bell cranks.” I hope he will allow me to say that he is 
decidedly wrong in proposing anysuch cranks in the construction of 
a true machine. Let Government or some private company offer 
£1,000 for the best designs of a testing machine, and I will see what 
I can do in competition with others, being now tired of my own ex- 
pense and labours given on this important matter. 


There is one remark which I ought not to forget, viz., chain | 


cables were tested on tables about 2}ft. to 3ft. high before I took them 
in hand, and very often cut the workmen in two when the cable 
broke, I introduced the “ hollow pipe trough,” to prevent the cable 
flying, and for which i obtained the couacil’s reward at the Society 
of Civil Engineers, coupled with the economy of the machine, and 
for producing tests of all the colonial timber exhibited at the Paris 
Exhibition (this machine being easily converted to wood testing). 
Also for tests of large and small cables of different makers, and 
various iron tension rods for cranes, including the travelling crane 
rods for the Victoria Bridge across the river St. Lawrence, as 
built by Messrs. Peto, Brassey, and Betts. 

I can see no error in my ways, and say decidedly that cheap 
approximate machines ought to be produced for the makers of chain 
cables, &c., to use on their works for approximate tests, at a cheap 
rate of working in labour tests. And for final tests true machines 
ought to be provided, cost what they may. Tuos. Dunn, 

Windsor Bridge Ironworks, near Manchester, Dec., 1864. 





Sir,—Having read, with much interest, the leader in your publi- 
cation of Friday the 9th inst., upon the new public chain cable and 
anchor testing machines, and observing a few pointsupon which you 
appear to have been misinformed, relating to proceedings connected 
with the subject in which I and my firm took part, I wou!'d beg 
the favour of your as widely circulating the facts as you have, 
accidentally, the erroneous statements. Preliminarily, I will venture 
toinform you at the time of Admiral Sir J.W. Deans Dundas’ report- 
ing from the Black Sea upon the condition of the anchors (Admiralty 
anchors) and chain cables, by which the British fleet so satisfactorily 
rode out the heavy hurricane, we were the only contractors for 
both—the joint contractor, at the taking of the contract by lowness 
of price with ourselves, having totally failed in complying with the 
conditions of the contract, we were requested to assume the whole 
at — notice, which we did to the exclusion of much private 
trade. 

I now pass on to the point referring to “ Mr. Laird and Sir James 
Elphinstone’s attempt to introduce ‘a bill in 1863, rendering a 
public test compulsory for all cables and anchors,” whereat you were 
led to say “the measure was defeated mainly through the opposition 
of Mr. Lindsay, M.P. for Sunderland, and that of Messrs. Brown 
and Lenox, who appeared to look upon an universal and compulsory 
test as likely, through its levelling tendency, toinjure their business. It 
is also probable that this firm will not so easily keep in its hauds the 
large Government contracts it has held so long and so exclusively,” 
&c. Here I beg to say I had nothing whatever todo with Mr. Lindsay's 
opposition, nor have | ever had; 1 gave Sir James Elphinstone a'l 
the information I could in 1862, and only resisted the bad and 
absurd clauses in the bill of 1863; and I have had the honour of 
being referred to upon the clauses of the now passed bill. I have 
no objection whatever to public testing machines, but have no faith 
in their efficiency as a perfect public security, but the reverse; I 
believe they will clear away much disgraceful manufacture called 
chain cables and anchors, and a better middle class work will be in- 
troduced ; there will be no encouragement beyond the honour of the 
manufacturer for the make of the best, or even good, chain cables ; 
the licensed certificate will be all that is wanted; and 25 per cent. 
above the Government proof will not ensure sound workmanship— 
and this the vendor will well know. In regard to my firm having 
the Government contracts for so long, a simple declaration will, | 
trust, satisfy the public upon this head, that is, we never obtained a 
single contract with the Admiralty but upon the lowest tender, and 
in no instance have we had one favour or one farthing conceded to 
us above any other offer. One half of the last divided contract was 
taken by a party whom the Admiralty and my firm tried to drag 
through, but, as I before said, they failed; theirs was the lowest 
tender, ours the next, and the other offers were 25 per cent. above 
us. 

Mr. Lindsay succeeded, through his mistaken zeal in the House of 
Commons, in inducing the Admiralty to throw open the contract, 
and we took our present contract again by lowest tender. It would 
be well if you could rely upon parties giving you information. 

I will now refer, with your permission, to the report of the engi- 
neers upon the proving machines. Asa whole, I do not wish to find 
fault with it; but I do think, after examining our machine, and 
having given them every information we could, and believing that 
our machine at these works is the most simple, the most perfect, and 
the most powerful existing (which we have every reason to believe 
Mr. Galloway will confirm, from previous knowledge), I must say I 
feel disappointed to find in his report that it is set down as one of a 
grand total of 38, without a single mention of efficiency, but with 
the inference that it may be one of those deceits alluded to in the 
middle of the third column of your article. Tbe one at Birkenhead 
by Sir William Armstrong, one at Low Walker on the Tyne, and 
one at Tipton, are eulogised and pointed out to the public, while the 
one at Millwall is never mentioned. In regard to the points decided 
upon by the engineers as necessary to constitute a good machine, I 
believe them to be good and wholesome with one exception, and 
that is fixing the lever indicator at 25 per cent. of the whole power 
of the machine—the residue, when required, to be indicated by the 
pressure gauge on the hydraulic cylinder. Practice, I believe, will 
declare that the tendency to inaccuracy in the mercurial or water 
pressure gauge, depending upon leather valves or packing, will be 
teu times greater in the last 50 tons than in the first 50 tons of 100 
forced upon it, and consequently most unreliable when 300 tons are 
applied. Years ago, 1816—1831, when the two contractors, Samuel 
Brown and Co., and Brunton, Middleton, and Co., proved their own 
cbain cables for the navy, the former upon a lever machine by Rennie, 
the latter upon an hydraulic by Bramah, the then Navy Board directed 
that those by the hydraulic should be proved 20 percent. higher than 
those by the lever machine; and, in my opinion, the less “ jim- 
crackery” about a proving machine for chain cables and anchors the 
better. Geo. W. Lenox. 

Chain Cable and Anchor Works, Millwall, Poplar, London, 

December, 1864. 





"Q.” ON PATENT LAW. 

Sm,— One day recently there appeared in the Times a letter 
headed “ Patent Law,” and signed “Q.,” in which the anonymous 
writer commented on the recent decision of Vice-Chancellor Wood 
in the case of Betts v. De Vitre. The object of the writer appeared 
to be to show, by a criticism of the Vice-Chancellor’s judgment, an 
instance of the inherent defectiveness of patent law. But in his 
mode of argument he practically advocated one of the greatest 
abuses of the present day in legal praciice generally, and not as 
confined to patents. 

It is well known that the plaintiff in the case referred to was the 

* Lloyd’s machine, if regulated properly, and adjusted three or four 
times a year, with dead weights balancing the levers, will be as good, if not 
better, than most other large machines. None are exactly correct in their 
mude of proving: then surely somelittle lenity should be allowed in com- 
paring one class of machines against the other—cspecially one costing 
twenty times the amount of the other. It will be found a question 





whether the cheapest description of machines is not the best, if kept clean | 


and properly adjusted. You will often find a labouring man at 14s. to 18s. 
per week attending on the cheap machines, and three to four men of a 
superior class attending the otners, Also in this case, one machine is well 


alterations from those plans; and that machine may yet be made : housed, and often the other is in a dirty yard, and much neglected. 








same as in that of the celebrated case of Betts r. Menzies, which, 
after passing through the Court of Queen’s Bench and the Court of 
Exchequer Chamber, arrived at the House of Lords, and was there 
| dealt with by the Lord Chancellor in a manner that was highly 
| applauded, and appeared to be most satisfactory. Lord Wensleydale 
said :—* My noble and learned friend has put the case on a ground 
which is quite satisfactory, and it appears to me is quite unanswer- 
able.” 

Now in the case before the Vice-Chancellor the same question 
that bad been thus unanswerably settled was repeated, and his 
| Honour accepted it as an already settled point. But in so doing he 
is said to have illustrated the natural defect of patent law ! 
| How can this be? Nay, more, how is patent law at all specially 
| affected by the decision? I do not abstain from referring to the 
| point of patent law discussed in the case because of any doubt in 

my own mind as to tl:e soundness of the decision, but because my 

present object is to draw attention to the effect of such criticism as 
| that in question on the administration of law o—?: It goes 
| much further really than it did ostensibly in the letter of “ Q.,” and 
| that is my reason for seeking to follow it to its legitimate conclu- 
| sion. So far as the criticism affects patent law it affects alllaw. I 
| therefore refer to the greater subject, as containing the less. 

I ask, then, where is to be the end of legal proceedings while 
there is money to be had by the parties and a valuable prize at 
stake, if a point, after being settled in the highest court of appeal, 
on grounds declared to be unanswerable by an eminent judge, and 
generally acquiesced in by the public, is not to be accepted in a case 
in which the only new feature is that there is a new defendant ? 

I know of nothing more calculated to encourage roguery and 
injure society than uncertainty in law ; and much of this is due, I 
believe, to excess of appeal. it tempts a litigant to persevere in a 
wrong course, and is often the ruin of an honest man, It has done 
much to raise a prejudice in the minds of thinking persons against 
legal practice. The great and high-minded Dr. Arnold, for instance, 
said of law, it “has always attracted me as much in its study as it 
has repelled me in its practice. The study of the law is, I think, 
| glorious, transcending that of any earthly thing.” And he showed 
| his sense of the dangers that lie in the path of an advocate by his 
| addressing an old pupil in the following terms:—* Your letter gave 
me such deep and lively pleasure, that I could scarce retain my joy 
within decent bounds; for to see any man whom I thoroughly 
value delivered from the snare of the law as a profession is a matter 
with me of the most earnest rejoicing.” 

Of course I do not mean to say that Dr. Arnold rested his objec- 
tion to legal practice on the undue frequency of appeals. No doubt 
it was based on the general temptation to distortion and partiality 
of view which, in his mind, seemed to be inseparably connected 
with the practice of an advocate. But still 1 do say that excess of 
appeal has a tendency to increase the temptation referred to, and, 
therefore, to aggravate the evil, the moral effect of which he so much 
feared. 

On the foregoing grounds it appears to me that “ Q.,” in his in- 
tended attack upon patent law, has really broached a doctrine that, if 
recognised in practice, would be injurious to the administration of 
all law, and to the interests of society. It has, therefore, not 
suffered much at his hands. 

If “Q.” would leave his corner, and tell us something more of his 
antecedents than the single fact of his having written a previous 
letter to the 7imes against patents, we might probably be in a posi-~ 
tion to judge of his qualifications for criticising the decisions of 
Vice-Chancellor Wood, and pronouncing the alleged report of the 
Patent Law Commission a “ ridiculous mus.” 

8, Quality-court, Chancery-lane, W.C. WuuiaM Srence, 
7th December, 1864. Assoc. Inst. C.E. 


| 





IMPACT v. WEIGHT. 

Sim,—Would you be kind enough to insert the following solution 
of the problem proposed by “ Enquirer” in your number of the 
25th November? If a body weighing 1 1b. fall from the height of 
ift., and depress a point on the surface of the substance which it 
strikes to the extent A’ ft., then the euergy exerted by the 
weight is (Ll + 4) foot-pounds, and if the resistance to any de- 
pression / be represented by / (4), a function which will depend upon 
the nature of the substance [in the mathematical theory of elasticity 
{ (A) = ch,c being a constant], then the work performed in prodac- 
ing the indefinitely small amount of depression d h will be f(A) dh, 
and, consequently, the total work performed in bringing it from the 
free state to the depression h’ is 


and since the energy exerted is equal to the work performed, we 
shall have— 


L+W= fF Wah (eee 


an equation from which the value of the constant in the general 
expression f (4) can be obtained in terms of A’ [in the theory of 
elasticity we have— 
14+A'= f" chdah=jch?..c= 2 a+ 
as 
Again, if a weight w fall from the height 2, and depress the sub- 
stance to the extent A, by similar reasoning we shall have— 


w (x +h) =f" fan . + @) 


and whon, by the conditions of the question, « is diminished inde- 
finitely, equation (2) will become 


wh= "far . 3 +e ee 


when w’ is the weight of a body which, if simply laid upon the sub- 
stance will produce the same effect as the weight w falling from the 
height ; and thus ** Enquirer's” problem is solved, 

{in the theory of elasticity, equations (2) and (3) will assume the 
forms— 


w(x-+-h)=c h hdh=}ch= 1 aa W=1+h' Gj) w' | 
JS o “ h 


It will te seen at once that equation (3) is merely the analytical 
expression of the general law of the conservation of —_ used 
above, and the mathematical artifice of diminishing 2 indefinitely 
has been productive of no result whatever—a conclusion which it 
reqaired not a Newton to anticipate, as no static force can resist a 
kinetic one; but, in fact, a dead weight laid upon a compressible 
substance is a kinetic force while the compression is taking place. 

The relation between w and w’ can be obtained much more easily 
by equating the left hand members of equations (2) and (3), since 
these represent the equal energies of the two bodies; then, by @ 
simple transformation 


Cate? 4 «2 - @) 


w h 

an equation which is much more general thau either of the equa- 
tions (2) or (3), as it will obtain whatever be the form or forms of 
energy produced by the descending bodies, such as potential enerzy, 
actual or kinetic energy, heat, light, sound, &c., subject only to the 
condition that the sum total of the energy in each case may be the 
same, although it may be differently distributed among these forms, 
Your correspondent has evidently been misled by the popular 

phrase, “a blow of so many tons,” which has as much sense as 
| Dr. Cosine’s query, “ How far is it from Westminster Bridge to the 
| first of April ?” James MacOatium. 
| ritannia Works, Manchester, 19th Dec , 1864. 








| A Locomorive from Spain has passed through the Pyreneés into 
France, along the new series of tunnels, about forty miles in length. 


| This was merely a trial trip, and it was perfectly successful, 
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One of these inventions, patented by Mr. J. W. Rammell, C.E, 
Westminster, consists of an improvement in thearrangement of pneu- 
matic tubes and railways, aud the machinery employed therein, 
and is more especial.y applicable to the working of long passenger 
lines, or lines with steep gradients, where considerable propulsive 
force is requisite. 

In orderto workany such lines with greater efficiency, at convenient 
distances thereon are placed two or more pumping stations, to work 
simultaneously and in concert, and so that either exhaustion or 
compression may be applied at will at any or either station for the 
purpose of propelling the train. The arrangement iu fact is such 
that while one machine or pump, or one series of machines or 
pamps, is employed in rarefying and exhausting the air in front, 
another machine or pump, or another series of machines or pumps, 
may be simultaneously employed in compressing the air behind, 
thus materially increasing the motive power. 

Another of these inventions consists of improvements in pneu- 
matic tubes or railways to be used in mines. In applying the 
pneumatic principle to tubes and railways employed in mines, it is 
essential to provide for the return current without interfering with 
the general ventilation of the mine. It is proposed to form a double 
tube or gallery, on one line only of which is p!aced thetram or way the 
other serving for the return current and for the passage of men and 
materials; such a tube is readily formed by constructing a wall or 
brattice along the middle of a gallery or working, thus dividing it into 
two parts, audcutting the vertical face of the bed of mineral or rock, 
and the floor and roof, to the section required for the passage of the 
wagons or trucks. Ifa line of way be laid down along both tubes 
the second may serve as a return line for the empty wagons. 
Doors are placed at convenient points in the division wall for 
access between the two tubes. The objects in view may also be 
attained by forming, in the first instance, or making use of, two 
distinct galleries or workings, aud adapting them in the manner 
above described, 

Another of these inventions consists of improvements in the 
terminal apparatus of pneumatic tubes or railways, intended to effect 
the more safe and convenient despatch and delivery of the trains. 

Fig. 5, in the accompanying engraving, represents a plan, and 
Fig. 4 @ longitudinal elevation and section of the terminal apparatus 
applied to parcels’ and goods’ tubes. 

A represents the tube; B, the tube doors, contained in the case C, 
for closing the end of the tube; these doors are double, and are each 
hung upon an ordinary vertical spindle so that it may swing hori- 
zontally. Proper counterbalances are provided to ensure the doors 
opening; avd when the doors are of large size, as shown in Figs. 1, 
2, and 3 (which represent the terminal apparatus of passenger tubes, 
and which are more particularly referred to hereafter), hydraulic or 

neumatic pressure is employed for closing them and lifting the 
lance weights. For greater security the doors are enclosed, and 
to obviate inconvenience from their swinging back violeutly, 
chambers E are provided to receive them, the air in which serves 





the purpose of a buffer, its escape being regulated either by the size | 


of the door as compared to the chamber, or by openings provided in 
the casing, as shown at E', E}, Figs. 2 and 3. The doors are 
secured both at top and bottom in their meeting line with cams 
or bolts connected together. These cams are connected together 
by the rods and levers G, G, to insure their simu'taneous 
but reverse action, ‘I'he cams are secured by bolts, which are 
connected by the rods and levers with trigger bars, placed along the 
rails in the interior of the tube. ‘The cams are set by hand, and are 
thrown out of gear by the gradual action of the wheels of the 
arriving carriages depressing the trigger bars, by which the bolt 
holding the cams in position is withdrawn by means of the rods 
and levers shown. It is preferred to place the triggers at a point 
not less than 2U/t. or 25it. within the tube, to allow sufficient time 
for the doors to open fully before the train appears ; and near that 


| 


point also is placed the vaive regulating the escape of air from the | 


buffiug chamber of the tube as shown at K, K, Figs. 4 and 5, in 
order to leave a cushion of air between the train and the doors in 
the unlikely event of the trigger not acting properly. The degree 
of compression in the buftiug chamber is eagle by the handle 


and rod L, L, acting upon the valve K, K. In the case of passenger | 


tubes, the trigger apparatus as last described is dispeused with, and 


a cani or bolt is made use of only to secure the doors when despatch- | 


ing trains as shown at M in Figs. 1,2, and 3. With coming trains 
the escape of the atmospheric pressure without over that within the 
tube is sufficient to keep the door closed until the arrival of the 
train at the exhaust junction, when the vacuum in the remaining 
— of the tube being reduced, they are liberated, and are opened 


the action of the counterbalances N, N, Figs. 2 and 3. In place | 


of the counterbalances the doors might be opened by pneumatic or 
hydraulic pressure. 
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RAMMELL’S IMPROVEMENTS IN PNEUMATIC RAILWAYS AND TUBES. 











The framework is supported upon short axles, fixed separat.ly 
in each wheel, and takes a double bearing upon each axle. 
The body cf the truck is hung or fastened to the framework un- 
derneath by means of proper bolts, and the ends are secured to 
it above. Draw-bars and buffers are also attached to the frame- 
work, 

In the case of passenger tubes, where it is desirable to save 
headway, the carriages are hung as low as possible, by affixing the 
springs to the underside of the axles, and allowing the wheels to 
penetrate the floor in boxed openings underneath the seats, Fig.7. To 
avoid side entrances, and obtain a clear way through the train, the 
doors are placed at either end, and the seats ranged ou either side, 
with a broad gangway between. Sliding dvors are used, as more 


manageable when under pressure of air, and elastic packing is | 


applied, to render them air-tight. It is preferred to form the in- 


ternal tail-board of wood or metal, to within three or four inches of | 


the inuer contour of the tube, and in such manner that the softer 
edgings, to fill up the annular space beyond, may be secured to it 
with rivets or screws, and be readily removed and renewed, as 
occasion may require. For the edging it is preferred to use strips 
of leather or caoutchouc, or some other tough and elastic material, 
with bristles or fibre inserted between them, and projecting beyond, 
in the manner of a brush. 


Another of these inventions consists in improvements in the con- | 
struction of the permanent wayof pneumatic tubes, and the method of | 


fixing the rails. To obtain a smooth and secure way for parcels 
and goods’ tubes, and one which may be readily laid aud repaired, 
be makes use of separate iron rails, laid upon wood packing or 
sleepers, and held in position by metal lugs or projections. In the 
case of metal tubes these lugs are cast with and form part of the 
tube; and in the case of tubes constructed of brickwork or 
masonry, these lugs form part of a metal chair, cast separately, 
and built in with the work at convenient distances apart. 
The packing pieces are made in pairs of flat wedges, which, 
when drawn apart, allow of a rail being inserted beneath 
the lugs or removed when required, and when driven together 
these wedges fix the rail securely up to and against such 
lugs. ‘The rail is what is known as a bridge rail, but with 
unequal flanges, aud the upper wedge is formed with! a rib, 
which fits accurately into the groove in the under side of the rail, 
so that upon the wedge being driven home the accurate meeting 
of the but ends of the rails is insured. 

Another of these inventions consists of improvements in what the 
patentee styles “ pneumatic ejectors,” but described in a former 
patent, numbered 2718, and dated 6th November, 1860, as “ ceutri- 
fugal discs.” 

Where great strength is required to resist the centrifugal strain 
the radiating ribs of the machine A, A!, Figs. 9 and 10, are made of 
iron or steel plate instead of wood as heretofore. By means of 
machinery such ribs are all cut to one pattern, corresponding to te 


transverse contour of the ejector, with this exception, that some of | 


the ribs are longer than the others, 2s shown. A slot of the 
length required to admit the central plate B is cut in each rib, 
and the rib is rivetted to the central plate at right angles with strong 
angleiron. Lighter angle or T-iron is employed along the outer 
edge of each rib to which the covering plates C are similarly 
rivetted. It is preferred also to make the covering plates all of one 
pattern, of such shape and size that the meeting lines between them 
shall radiate from the centre of the machine, and coincide with the 
lines of the longer ribs. Near the outer edges of the coveriug 
plates and the periphery of the machine are ailixed, on one or both 
sides, metal rings D, to give more accuracy of form and stiffuess to 
that part, and al-o in certain casts to provide an accutoulator of power 
after the manner of a fly-wheel, and such rings are made of sub- 
stances suited to the requirements of each particular case. ‘To hold 
the longer ribs in position, and to obtain a base from which th: 
central plate and the periphery of the machine may be set up to a 
true plane at right angles to the axis of rotatiou, are sunk channels 
along the edges of the rudimentary ribs FE, Figs. 10, and 11, 
formed in the metal mouth-pieces on either side, of suflicient depth 
to receive the butt ends of the ribs, and for the insertion of suitable 
wedges F, by meaus of which the machine is adjusted to a irue 
plane. ‘To reduce the length of the shaft as far as may be, the bear- 


ing Gis placed wholly or partly within the outer line of the trunk | 


supports H, forming a recess in each trunk to receive them, and 


where the trunks are of large size, they are internally strengtheued | 
For greater stability the trunk | 


with one or more transverse ribs I. 
supports are fixed upon a cast iron frame or bed plate K, extending 
the entire length of the machine, and across the euds, and the 
frame is firmly bolted down to the brickwork or masonry, 
which forms the pit or race on which the machine works; and 
where the ejector is intended for compression, as well us 


In the case of parcels and goods tubes, to save space and obtain exhaustion, is bolted the metal casing L, constituting the upper 
the requisite strength, the trucks are made with @ stout upper frame- | portion of the pressure chamber, is bolted to such framework. It is 
work, having recesses in it to receive the upper part of the wheels. ! preferred also to placethe connecting tubes, or airways M, on the same 


| side or at the same end of the machine, and as nearly as may be in 
the same horizontal plane, in order both to save depth and bring the 
valves closer together, and the supply and escape junctions are 
| brought out of the exhaust and pressure tubes respectively on 
| opposite sides of such tubes with the same object. 








BICKERTON’S IMPROVEMENTS IN CARDING 
ENGINES. 

Tuis inventicn, patented by Mr. Joseph Bickerton, engineer, Old- 
ham, relates toa new combination of mechanism for combing off the 
fibrous material from the doffers of carding engines; and the 
improvements consist in the working of a double crank in a pair of 
mvtal steps, the said steps working in slides connected with the 
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comb shaft. The rotation of this crauk, by giving rapid oscillatory 


tuotion to the slides) causes the required motion of the comb shaft ; 
the said crank is caused to rotate by means of a friction pulley on the 
axis of the main card cylinder, working in contact with a small fric- 
tion pulley on the crank. 

In the annexed engravings a represents the double crank ; 5, metal 
steps ; c, slides; d, comb shaft; e, comb; f, friction pulley. 





A cumney, about 100/t. high, comprising about 90,000 bricks, and 
estimated to weigh over 200 tons, was recently moved a distance of 
100ft. in Worcester, Massachusetts, without breaking a brick. 

Sovrn Kensixcron Museum.—During the week ending 10th De- 
cember, 1864, the visitors have been as follow:—On Monday. 
Tuesday, and Saturday, free days, open from 10 am. to 10 pm, 
10,213; on Wednesday, Thursday, aud Friday, students’ days 
(admission to the public, 6d), open from 10 a.m. till 4 p.m., 1,593 ; 
| total, 11,806. From the opening of the museum, 4,984,508; and 
| also during the week ending 17th December, 1864, the visitors have 

been as follow : — On Monday, Tuesday. and Saturday (free days), 

open from 10 7.m. to 10 p.m., 6,695; on Wednesday, Thursday, and 

Friday, (students’ days, admission to the public 6d.) open from 10 a.m. 

till 4p.m., 1,380. Total, 8,078. From the opening of the museum, 
4,992,586. 
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TO CORRESPONDENTS. 

Notice.—A SpectaL Epition of THE ENGINEER 1s 
published for FOREIGN CrRcuLaTIoN. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*.* We beg to call the attention of our advertisers to the 
notice below, and to siate that the large circulation of THE 


JENGINEER compels us to go to press at an early hour of 


the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

*,* Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

Appressrs WANTED.—Our publisher will be glad to be informed of the 
present residence of Capt. Antrobus, late of Three Mill-lane, Bromley, 
Middlesex ; Messrs. Hepworth and Doyle, Birmingham; and Mr. 
Margetson, Quenington Mill, near Swindon; letters aduressed to 
whom have been returned through the Dead Letter Office. 





W. (Plymouth).—Davidson and Symington’s patent, No. 9924, 2nd Novem- 
Wer, 1SAB 

R. 4. (Sneffield).—We cannot unckrtake to notice a book we know nothing 
whatever about. 

E. E. A —(Westminster.)— Ie ave reluctantly compelled to let your letter 
stand over, in company with several others, until next week, in consequence 
of extreme pressure On OvT space. 

Hi. W. R. (Aberdeen).— You will find on examination that we confined our 
remarks exclusively to the articles exhibited by agricultural eagmeers. 
From this course we ave not disposed to depart 

C. HaypaLL.— The engine to which you refer never von at the vate of thirty 
miles an hour The statement is made ironically. We beliewe that 
Mv. Hodges printed, for private circulation, « very accurate description of 
his locomotive sone months since, and we feel little doult that he will favour 
you with a copy on application. 

S. P.. You will sind it wiry dificult, iy not absolutely impossible, to produce 
a steady vacuum of 12 ld. by the use of any centrifugal machine. Nothing 
will answer your purpose but anair pump. The centrifugal fan can only 
be employed with advantage where a vacuum ef a few ounces only is re- 
quired, as in working the pneumatic dispatch Noeurthly power could main- 
tain @ 12 1b. cacuum within two or three miles of two feet tubes sitted witha 
continuous valve. 

H. H. (Gorton).— According to the diagrai veceived by us on the 14th, the 
average steam pressure avove the atmosphere is 4 lb. to the square inch, 
The average vacuum is 11°2 lb. ; the average pressure throughout the stroke 
is 6°38 l)., and the horse-power of the engine 73°6 nearly. The figure is very 
good, but it might possibly be improved by increasing the area of opening 
of the steam valve, and delaying its rise until the piston has more nearly 
completed its stivke. This would tend to square the corners of the figure. 
The vacuum is not 80 good as it ought to be ; theair pump is quite large 
enough, and apparently performs its work very well, but you are either 
using too little injection watiy ov else the woter is hot. The diagram re- 
cevved on the 21st is not so satisfactoru. Either the opeving of the steam 
valve is delayed too lon», or the vise cy the valve is not sujficiently sudden, 
There is considerable wire-draui..g at the commencement of the stroke. The 
average steam pressure is very little in excess of 1 lb. per square inch above 
that of the atmosphere ; the vacuum is 11°1 1b., not 4 lb., as you state. The 
vacuum bears no relation whatever to the steam pressure; it can only Le 
expressed in lerms of the pressure of the atmosphere ; and it is measured from 
the atmosplevic line to the bottom of thedingram The average pressure on 
the piston is 4°45 lb. nearly, and the horse-power 55°2. With what kind o/ 
cnstrument were the diayrams taken ; and what is the exact point of cut-cj)? 





PULVERISING MACHINES. 
(To the Editor of The Engineer.) 

Sin,—Can you favour me with the address of the makers in England of 
a new cylindrical pulverising machine, which is in operation at the boiler 
works of Messrs. Chanson and Dupres, near Paris? 

If you, or any of your correspon ents, know of any in operation iu 
this country, I would feel obliged if you will kindly favour me with the 
address of the owners. B. Hagris. 

Live: pool, December 16th, 1864. 


PATENT MOULDING APPARATUS. 
(To the Biditor of The Engineer.) 

Sir,—My att«ntion has been called to a note in your paper of the week 
before last, inquiring where information may be obtained respecting my 
patent moulding apparatus ; 1 beg to say that I shall be happy to exhibit 
the machines here, or to reply to any of your correspondents. 

Dudley, December 19th, 1864. Rost, JOBson. 
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OUR IRONCLADs. 

ENGLAND’s navy has taken rank for some years as the 
most costly in the world. ‘The sums expended on the con- 
struction and maintenance of our war ships form a total 
sufficiently enormous to make the “ peace-at-any-price ” 
party gnash their tecth, and groan with inward vexation of 
spirit. At the best of times a great navy of ships em- 
ploycd absolutely in doing nothing, at least in the com- 
mercial sense of the expression, demands a proportionate 
necessary outlay. Before ironclads were thought of, or 
Messrs. Armstrong, Whitworth, and Co. had placed the 
wonderful weapons of war, known as breech-loaders and 
300-pounders, at our disposal—and that of other nations who 
might or might not quarrel with us, as the spirit moved 
them, our war ficets made very considerable annual de- 
mands upon the resources of the country, and it is not very 
easy to point out a period when these demands did not 
afford ground for active disputation and inactive remon- 
strance within the walls of the senate. The naval esti- 
mates of the earlier portion of the present century were, 
however, as nothing when compared with those which 
have distinguished the budgets of these latter days. When 
it so pleased our Gallic neighbours, they commenced the re- 
construction of their navy, and we, perforce, followed suit. 
This precess of reconstruction is, however, exceedingly— 
and perhaps unavoidably —tedious ; so tedious, indeed, that, 
although years not a few have elapsed since it began, we 
are, to all intents and purposcs, as far from seeing it com- 
pleted as ever. Reconstruction properly means a making 
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Over again. The term, as applied to the navy, must mean 
@ great deal more than this; for although the work has, we 
are told, been pushed forward with due diligence, we find 
that up to this moment we are not in possession of a fleet 
capable of taking rank with the now old-fashioned wooden 
ships which ruled the seas before our ironclads were 
thought of. That we have frigates, good and efficient in 
their way, no one doubts, but neither naval nor scientific 
men, sailors nor soldiers, those who believe in nothing but 
practice, nor those who pin their faith on theory, are dis- 
posed to regard these creations of a new system with the 
favour and confidence with which the war ships of half a 
century since were regarded. ‘To the most splendid ships 
the present skill of the nation can produce is attached a 
doubt, a feeling of uncertainty, very similar to that enter- 
tained by the possessor of a dubious £100 bank note, and 
there can be no question that the performance of any 
of the more recent creations of the Admiralty—should 
we unhappily drift into war with a naval power—would be 
watched with a feeling of suspense and expectation which 
hope could hardiy remove from the very verge of appre- 
hension. The fact is that we have undertaken, not alone 
the reconstruction of our navy, but a profound investiga- 
tion into natural laws up to the present little understood. 
A great man once said that in acquiring knowledge we did 
but walk on the shores of a mighty sea, and pick up a few 
of the countless pebbles with which the beach was strewn. 
It would seem that in any question connected with the naval 
administration of the country, men have hitherto trampled 
the pebbles of knowledge under foot, and hardly stopped to 
pick them up. In the good old times, as they are some- 
times called, ships were built very much by rule of thumb. 
A fast sailer,a commodious hull, or a strong frame, resulted 
far more from the operation of influences fortuitous, as far 
as the builder was concerned, than from any just apprecia- 
tion of the laws which regulate the resistance to motion of 
floating bodies, the conditions under which the comfort 
of a crew can be best secured, or the mechanical principles 
under which separate pieces of timber and iron can be best 
united into a whole calculated to withstand the buffetting 
of an angry sea—the spread of science has improved this 
system, or want of system, off the face of the earth, and 
there is now a reasonable prospect that the future of any 
vessel yet on the stocks, as far as her sailing and steering 
and steaming qualities are concerned, may be foretold with 
moderate certainty. So far the change has been altogether 
for the better. 
affairs is ushered in under which the naval constructor 
can be absolutely certain that the work of his brains will 
prove herself a thorougkly efficient ship in every respect, 
and one on which the honour of his country may be pinned 
with a fair prospect that in the hour of need she 
will not be found wanting in the effectual performance of 
her duty. For the present, however, we must rest under 
the disagreeable conviction that it is not only possible, but 


probable, that England is nct quite so well represented | 


upon the seas as she was in the days of Nelson; and the 
attack of transition from which our navy has suffered so 
long, redounds not to the skill or science of those who make 
the requirements of war ships their study. 

That a reconstruction of our navy was absolutely dictated, 
we are not for a moment disposed todeny. The thing 
was unavoidably forced on the nation by uncontrollable 
circumstances ; but the fact is, that this reconstruction has 
been entered upon without due consideration, It is very 
easy to say—“ Let us away with the oid ships ;” but it is 
very difficult to determine with exactly what they are to 
be replaced. Under such circumstanccs, the lapse of a 
year or two, and the expenditure of large sums of money 
in experiments, were perfectly justifiable. But, in return, 
it is certain that those who pay have a right to demand 
that their money shall be laid out to the best possible ad- 
vantage. ‘lhis has not been done. Experiments have 
been made fairly enough, but the results obtainea have 
been utterly ignored; and, therefore, the reconstruction of 
our navy, on some unknown model, proceeds as energetically 
as ever. Not a ship leaves the stocks without undergoing 
a process similar to that which acute Mistress Penelope so 
successfully employed to retard the completion of her web. 
The number of times which any given ship shall be pulled 
to pieces depends solely on the expedition of the artificers ; 
and when at last she is put in commission, we learn with 
gratification(?)that the last half dozen or so alterations have 
in no way contributed to her efficiency. It is said, in 
justification of the existing system, that many abstruse 
problems are involved in the question. This is true ; yet 
let us for one moment compare the conduct of the engineer 
when dealing with problems, with that of the Government 
under similar conditions. ‘The advent of railways opened 
up a host of abstruse points, which had never been pre- 
sented for solution before. Yet we find that, within two 
years from the date of the Rainhill trials, every one of 
these was so far disposed of and solved, that the civil 
engineer could enter on any work, however important, 
with the absolute certainty of bringing it to a successful 
termination. In fact, the progress of engineering, 
from Brindley’s time to this moment, has been marked 
by successive contests with problems hardly less difficult 
than those now dealt with by the naval architect, and from 
all these men have come off victorious. When the Straits 
of Menai had to be crossed by the Chester and Holyhead 
Railway, a problem was presented the magnitude of which 
it is impossible to over estimate. From the moment that 





Years may yet elapse before a state of | 





3387 


procuring armour plates of good quality ; the progress to 
completion of many of our ships was retarded as a conse- 
quence. ‘The engineer stopped the way. But the com- 
plaint once known the cause was anil removed. With 
the demand for first-class plates, first-class plates were sup- 
plied, and they have now become a mere matter of com- 
merce, turned out by thousands of tons with promptitude 
and certainty. The same of our marine engines. The 
habitual employment of the screw propeller in the navy is 
a thing of yesterday. Yet the construction of suitable 
engines presents no difficulty whatever now ; and perhaps 
the only thing in or about most of our new frigates on which 
officers and men can rely is their machinery, 

At no very remote period shipbuilding was a craft, 
not a science; and to this moment we find that the ship- 
builder has all too great an objection to learn from the 
engineer. The work that was done with success in wood 
is In some sense attempted to be done in iron, and failure is 
the result. Not only this; the traditions of the craft are still 
allowed to exert a certain influence, which operates inju- 
riously. We require not to reconstruct alone our navy, but 
the very system of re-construction itself. Experiments are 
worse than useless unless they are made to bear useful fruit, 
and it must not be forgotten that it is very easy to ex- 
periment toexcess. The taste for these inquiries grows on 
the mental palate with indulgence; and during the year 
which has almost rolled away we fancy that the Govern- 
ment has indulged in a regular debauch. It is likely that 
reaction will set in, and then experiments will be wholly 
eschewed. It is good to be temperate in all things, even 
in scientific inquiries. No experiment should ever be 
adventured upon without a definite object, and the fewer the 
experiments employed to attain the required information 
the better. Engineers, as a rule, are not supplied with too 
much money, and we find that the fact has hitherto operated 
beneficially. ‘To that which can be had very abundantly 
men seldom attach much value; when the facilities for 
conducting experiments are limited, it is highly probable 
that none will be undertaken without a settled purpose, 
and that the results will be very carefully treasured up for 
future use. Engineers have profited largely from the 
teachings of experimental inquiries. We would that as 
much could be said of the Government. One investigation 
after another has been entered upon; blue books without 
number have contained the results, but as to absolute 
benefits these inquiries have been very barren indeed. We 
hear but the dismal rattling of dry bones. It is time that 
with the commencement of another year a different system 
were introduced. With the ships already built we 
must rest content; but in future it would be well 
that in each individual case a definite plan of con- 
struction shou'd be predetermined, and that from 
this no departure should be permitted. Private firms 
rarely cut their ships in two when on the stocks, or indulge 
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Government yards. Let the designs be carefully prepared, 
according to the very best light of experience; let every 
thing be done with purpose—and, above all, let determina- 
tion take the place of vacillation. it has been seriously 
proposed that the Warrior should have her plating carried all 
round, and that the Royal Alfred, now far advanced towards 
completion, shall be armed after a fashion which shall com- 
bine both the Coles’ and Reed systems. In process of time 
it is possible that all our present ironclads will be re- 
modelled; it is improbable that they will thereby be im- 
proved, At least one point has been set at rest for ever in 
naval construction, namely, that remodelled ships are 
invariably inferior to those in which the original design has 
been rigorously adhered to, provided this last has been 
moderately good. 


THE BLACKHEATH RAILWAY ACCIDENT. 

Mr. BIDDER once argued before the Institute of Civil 
Engineers that railway accidents subserved a useful pur- 
pose in that their occasional recurrence tended to promote 
vigilance on the part of railway officials. Some men possess 
the rare faculty of turning eyerything to good account, and 
Mr. Bidder’s ingenious argument goes far to prove that, 
even from the miseries of mankind, something of service 
may be extracted by judicious handling. The expediency, 
however, of resorting to railway catastrophes as a means 
of training signalmen, guards, and engine drivers, and 
developing their perceptions of danger, scarcely requires 
much consideration. Until every other method of securing 
the discharge of very simple duties has been tried and 
found wanting, railway casualties must be regarded as 
evils absolutely unmitigated. Nevertheless, it is well 
to make the best of the calamities to which human 
flesh apparently establishes its birthright the moment men 
place themselves behind a locomotive ; and it is certain that 
every accident is fraught with a good lesson, if those in 
authority could only be induced to profit by it. Over 70 
per cent. of the railway accidents which annually occur in 
the United Kingdom are caused, directly or indirectly, by 
defects in management. ‘The 30 per cent. or so which 
remains is mainly made up of those caused by circumstances 


| over which railway companies and their servants have no 


control—in other words, nearly two-thirds of the accidents 
which have done much to render our railway system 
notorious, are strictly preventible ; and it is not too much 
to add that sufficient information is afforded by each to 
enable men, if they would, to avoid for an indefinite period 


| the recurrence of any other casualty from the similar causes, 


the construction of the tubes was entered upon every doubt | 


concerning its solution was for ever set at rest. Steplien- 
son, by his acquired knowledge, was enabled to predict 
accurately what the result of the work would be. ‘Ihe 
case is not without a host of parallels. ‘The railway system 
presented cone vast problem from first to last. Had it been 
dealt with as is our navy, it would still remain a problem. 
Regard the matter in what light we may, we still tind that 
the engineer is far, very far, in advance of the Government, 
notwithstanding its resources, in the power of dealing with 
the forces of nature. Even in the navy we find that nearly 
all that is definitely known, nearly everything, the success 
of which can be predicted, is the work of members of the 





profession. For some time a difficulty was experienced in 





‘the lessous taught are as strictly logical as any of the pro- 
positions to be found in Euclid’s klements; and they are 
driven home on the memory with all the foree which can 
be produced by the contemplation of the most direful bodily 
suffering. 

It is perfectly well known that under given conditions 
an accident is certain to take place, and it is equally well 
understood that under different conditions a train may, if 
need be, proceed for thousands—nay, millions—of miles 
in absolute safety. ‘The systems of working ordinarily 
adopted arein the main satisfactory, and it is not wiseto take 
sweeping exceptions to codes of laws laid down by those 
who have devoted years to the acquisition of that peculiar 
knowledge from which these laws result. But an 
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accident never yet proceeded from fortuitous causes. 
‘lrains do not jump from the track without provocation. 
Collisions could not possibly take place unless two trains 
are to be found at one time ina place where neither, or but 
one, should be. The entire value of any system depends 
on the manner in which it is carried out, and the strictness 
with which its prescriptions are observed. And thus it is 
that the travelling public have not so much to find fault 
with the system as with the infractions of system—all 
too common on our railway lines from the least to 
the most extensive. Catastrophes, however, sometimes 
occur from causes with which systems or bye-laws have 
nothing whatever to do, ‘Thus tires break, and axles and 
chairs give way. ‘These events are, nevertheless, all but 
avoidable. Proper care in the selection and testing of 
materials will at all events reduce their number so con- 
siderably that they may be made to form but a minute 
proportion of the great annual sum. Apart from such 
failures, there are to be found other sources of calamity in 
the absence of simple expedicnts, which _ be employed 
to produce effects which minister—indirectly, it is true, 
but powerfully—te the safety of railway travelling. The 
use of brilliant rather than dim lights in signalling; tall 
semaphore posts, rather than those which are short; good 
insulators and effective batteries, rather than those of 
an inferior class; stout and serviceable switch-gearing 
rather than that which is neither stout nor serviceable ; 
intelligent minds, rather than those which possess few 
powers of perception or ratiocination—are all means con- 
tributing, indirectly in one sense, to the same great end. 
And it cannot be urged with propricty or truth that an ac- 
cident ensuing from the absence of any one of these means 
of safety placed invariably at the disposal of those who 
manage railways, can be termed fortuitous. Itis true that 
up to the present moment accidents from such causes have 
occurred again and again with a persistence, indeed, which 
to some extent entitles them to rank as events which no 
human foresight can influence. Men are sometimes very 
prone to underrate their own powers, however; and, 
with a very few exceptions, we cannot remember a railway 
catastrophe not the result of a concatenation of circum- 
stances which had already been proved by past experi- 
ence to be quite competent to produce such an event. The 
gift of prophecy is by no means required in a traffic- 
manager or a signalman. The past invariably affords all 
the instruction required as a guide for the future. If these 
men would avail themselves of the light really in then— 
would but recollect that there is no such thing as chance— 
and that experience is the best of all teachers—it is certain 
that travelling by rail would be divested of nine-tenths of 
its present risk. 

The published reports of the evidence given before the 
coroner during the inquest held on the bodies of the 
sufferers in the Blackheath collision, reads like a lamentable 
comment on certain articles on locomotive adhesion which 
have appeared recently in our pages. Viewing the matter 
dispassionately, taking the evidence for just what it is 
worth, sifting the question as closely as possible, we must 
unavoidably come to the conclusion that want of adhesion 
on the part of the engine was the primary cause of a 
melancholy catastrophe, In the present state of the 
investigation it would be very unadvisable to pro- 
nounce any opinion on the behaviour of the signal- 
maa. Granting, however, for the moment, either that 
this man was absent from his post altogether, or that he 
displayed a negligence in the discharge of his duties to the 
last degree reprehensible, it is still certain that had not 
the goods train stopped within the tunnel the following 
express could not by possibility have ran into it. We 
may briefly state the facts as follows :—On last Friday a 
ballast train, weighing about 120 tons, left Deptford at five 
minutes past three o’clock in the afternoon, and proceeded 
in safety to Charlton, a station on the North Kent line. 
flere it was delayed for about sixteen minutes for some 
reason doubtless good, but hardly yet explained. The 
train then proceeded on its wey, and entered the Black- 
heath tunnel at a speed of some twelve miles per hour. The 
tunel is just 1,688 yards long, and the line rises within it 
from the Charlton end with a curved gradient of about 
one in 150 yards at the steepest part. At this season rails, 
as a rule, are greasy, and exceptions to this rule are 
certainly not to be found within one of the gloomiest and 
worst ventilated tunnels in England. Rain cannot reach 
the track, but condensed steam and the drippings from 
the roof can; and it is apparently notorious, that within 
this tunnel there is at all times bad foot-hold for a locomo- | 
tive. ‘The engine, built in 1851, is one of the most powerful | 
in the possession of the South-Eastern Railway Company ; 
and, under ordinary circumstances, no difficulty whatever 
would have been experienced im dealing with such acom- 
paratively light load as 120 tons. Thanks to a mode:ate 
Impetus, the train struggled through about two-thirds of | 
the tunnel, and then fairly came toa stand-still. W. cannot | 
do better than quote the driver and stoker’s words to show 
why. “ When we had got half or three-quarters of the way 
through the tunnel the engine began slipping, from the | 
greasy state of the rails, She kept on slipping, till she 
came to a stand. ‘The engive slipped and went very 
slowly before the train came toa stand.” So far the driver, 
The stoker followed: “1 aman engine stoker. I have 
been ten years in the company’s service. I was stoker of 
the ballast train, When we enter the tunnel it ismy duty 
to throw sand on the line through pipes, as the rails are 
ordinarily greasy. If we have not to stop at Charlton, we 
run easily through the tunnel. After we had got some 
way through, the train was going so slowly that I had 
to get down and kick ballast along the rails with my feet 
to make the wheels bite. ‘The train at last came to a stand- 
still.” (Lhe italics are ours.) After the train had been 
altogether some ten or twelve minutes in the tunnel, a fast 
up-train ran into it, smashing up four or five of the last 
trucks. Fora description of the scene which ensued, we 
must refer our readers to other pages. 

On the North Kent line the “ stop system ” of signalling 
has been adopted for sume time. According to this system 
the line may be regarded as being divided into sections by 
telegraphic stations; and, according to the rules, no two 





trains are permitted to run on the same line of rails at one 
time within the limits of a section. With these arrange- 
ments we have no intention of finding fault. We believe 
that they are admirable in every respect. They are 
precisely identical with those adopted on the Metropolitan 
Railway—a line, we may add, on which not fewer than 
22,000,000 of passengers have been carried without a 
casualty since its opening. The Blackheath tunnel very 
properly formed one of those signal sections, and, had ail 
gone as it ought, two up-trains could not possibly have 
been found within its gloomy precincts at the same time. 
We find that any one of three conditions granted the colli- 
sion could not have taken place. Jn other words, there 
were no fewer than three chances of safety provided. If 
the express had not been permitted to leave Charlton, it 
could not have run into the ballast train; if this last had 
not been stopped at Charlton, it would not have subse- 
quently stopped in the tunnel ; or lastly, if the engine had 
possessed adhesion enough, it would fairly have pulled 
through, and got well out of the way of the express in the 
ten or fifteen minutes which intervened between their re- 
spective hours of departure from Charlton. It so happened 
that not one of these conditions was granted, and yet it is 
certain that, even though all had been observed, the margin 
of safety was still none too great, nor would its existence 
have inconveniently interfered with the traffic of the line. 
At the present moment it would serve no good purpose 
to complicate the consideration of the causes leading to the 
Blackheath accident, by enteriug into any disquisition as 
to the observance or non-observance of the system of sig- 
nalling laid down, or the working arrangements and time- 
bills by which the departures and arrivals of the trains 
were dictated. We have endeavoured to show that, had 
any one of three events not taken place, we would not have 
had an accident torecord. With the last of these we have 
alone to deal. Had the ballast engine possessed sufficient 
adhesion all would, doubtless, have been well; there is no 
reason whatever at least to conclude that it was not, 
in other respects, perfectly competent to fulfil the 
task imposed upon it. We cannot desire better tes- 
timony than that of Mr. Cudworth, the locomotive 
superintendent of the line. In his evidence he said, 
speaking of the engine : “ It could convey 120 tons easily, 
or more, depending on the gradients. { account for the 
stoppage by the slippery state of the rails. It had more 
power than it could use, there being a want of adhesion.” 
It may be said that this absence of adhesion was irremedi- 
able; a statement which we unhesitatingly deny. By the 
proper and legitimate use of sand, any amount of adhesion 
which an ordinary engine can utilise may be secured, no 
matter what the stateof the rails. It is possible that so long 
as any sand remained in the miserable little boxes com- 
monly employed, the train managed to get on its way. At 
asubsequent period, we find the stoker “ kicking gravel 
beneath the wheels!” A refined scientific expedient, truly, 
and one well calculated to supply every want. Taking it 
for granted that the engine was six coupled, as the 
stoker could not possibly be at both sides of the machine 
at one and the same time, it follows that but one-half its 
weight was rendered available. We cannot, of course, say 
how far practice may have tended to make the man perfect ; 
still it is improbable that the sanding of a rail can be very 
effectively performed with the foot, in nearly utter dark- 
ness. Every driver knows how difficult it is to keep steam 
in an engine slipping continuously, and it is not impossible 
that the train ultimately came to a stand-still for 
want of pressure. 





THE ORIGIN AND PRINCIPLES OF THE 
BESSEMER PROCESS. 
By ZERAH CoLBuRN, C.E. 


WueEnN Tubal Cain first wrought in iron he must have 
purified it, as iron is still purified, by fire. Fire, water, 
earth, and air were recognised, in early times, as the four 
ultimate elements of nature. Of these fire had a sacred 
character, under a natural ascription to its energetic de- 
composing and disinfecting power, as well as to the terrible 
intensity of the pain which it imparted to the living frame. 
By and by the active principle of fire came to be called 
phlogiston, and it was not until 1774 that Priestley 
described it as dephlogisticated air, nor until 1787 that 
Lavoisier at last identified the great acidifying element— 
oxygen. Of course fire was still fire, and to the percep- 
tions of others than wcrkers in iron; but the discovery of 
an undecompoundable element essential to all fire—one in 
combining with which so many other ultimate elements 
enter upon true inflammation—might, had ironmasters 
been a thoughtful fraternity, have been attended with 
further discoveries of great metallurgical importance. The 
knowledge has long since been comparatively popular that 
iron ore is but a mixture of iron and oxygen, with various 
earthy impurities, and that crude cast iron is much the 
same mixture, except that it has been deprived of its 
oxygen. The whole theory of the smelting and purification 
of iron is contained in the great chemical truth that—at 
high temperatures, at least—the affinity between iron and 
oxygen is less than that between oxygen and most of the 
impurities associated with iron. All iron ores are oxides of 
iron, and all crude cast irons are carburets of iron; yet the 
ore is deoxidised by carbon, and the pig metal is decarbu- 
rised by oxygen—the oxygen and carbon combining in both 
cases, to the exclusion of the iron. Fire,inits former abstract 
character of a natural element, is but a vehicle for oxygen, 
and thus its real action is the same, whether understood by 
the light of alchemy or science. From the first smelting 
of iron from its ore and its reduction to the malleable state, 
the solvent and extractive power of hot oxygen has always 
been the sole resource of the smelter and the smith. From 
the earliest period down to the time of the puddling fur- 
nace (and this, whether the invention of Wood in 1761, 
Cranage, in 1766, or Cort, in 1784, has only come into ex- 
tensive use within the present century), an air blast was 
employed to bring the oxygen to the iron. In puddling, or, 
rather, in the process of pig-boiling, attributed to the late 
Mr. Joseph Hall, of Tipton, a further supply of oxygen 
is obtained from a bed of cinder, formed largely of pro- 
toxide of iron. Mr. Hall’s invention was of commercial 
consequence, as it utilised a rich but neglected supply of 
oxygen combined in the tap-cinder or “bull dog” of the 
refinery fire. But it was by no means the first invention 
for the disengagement of gaseous oxygen within a mass of 
melted iron. Payne, as early as 1728, proposed to melt 
down, with pig or sow iron, a variety of other substances, 
among which were “slegg or cinders from iron furnaces or 
forges,” and Wood mentioned the same treatment in his 
patent specifications of 1761 and 1763. It is not necessary 
to suppose that either of these metallurgical worthies knew 
anything concerning oxygen per se—the less so because 
this element was not identified until after their time. But 
we now perceive that, guided by a right knowledge of 
what they were about, they employed a material which 
must have supplied oxygen, and that within the very pores 


It is true that the safety valves | of the mass of melted metal, which is exactly where it is 


were blowing sharply at the moment of the collision. wanted for the purpose of purifying—more especially 


This proves little, however, as at that time the engine | 


had been standing long enough to run up the pressure very 
many pounds. Had we been permitted to create a case 
for ourselves intended to prove that an absolute necessity 
exists for the adoption of an efficient system of sanding 
rails, we could not have hit upon one better calculated to 
serve our purpose than that under consideration. It does 
not follow that, because boxes capable of containing sand 
enough to coat both sides of the track for several 
miles are fitted to engines, drivers are to injudiciously 
resort to the use of the material at all times and seasons. 


|The use of sand is an evil because it entails the ex- 


penditure of a little more money than would otherwise be 
spent on the renewal of carriage tires, and on the haulage 
of loads; but it is certain that a single accident of half 
the importance of that of last Friday will cost a greater 


| sum in repairs alone* than would compensate for all the | 


damage which could possibly follow on the use of sand, as 
we recommend, during five years. It is well to remember 





| that, ina pecuniary sense, precisely similar arguments can | 


decarburising—crude cast iron. The introduction of oxides 
of iron, and of oxides of other metals as well, into masses of 
melting cast iron, so that the oxygen of the former shall 
disengage itself in order to combine with the carbon and 
other impurities of the latter, forms the principle of a —_ 
number of inventions by the late Mr. David Mushet, Mr. 
Hall, Mr. Morries Stirling, and others, but the pig-boiling 
process of Mr. Hall is the only one of these that has gained 
a commercial footing. This boiling, so called, is not a true 
ebullition, attended by the convection of the particles of 
the iron themselves, but is rather an effervescence due to 
the formation and escape of silicic and carbonic acid from 
every part of the melted mass. The term boiling is charac- 
teristic, however, of this phenomenon, and it is one which 
must have been most suggestive to many recent improvers 
and would-be improvers of the art of “ converting” or refin- 
ing iron. The furious ebullition—or, more strictly, effer- 
vescence—in the Bessemer converters is of the same char- 
acter as, and differs only in degree from, the less active 
combination and escape of precisely the same gases in the 


be urged against the use of lubricants, the maintenance of | pig-boiling furnace. 


permanent way, or the payment of officials; arguments, 
too, which would not be one whit more absurd in the one 
ease than in the other. 





* Captain Galton states that the Lewisham collision on the North 
Kent line, in 1857, cost the South-Eastern Company £27,067 for 
compensation claims alone, without taking into account the damage 
to rolling stock. 


Purcuase or A Coat Frewp spy tHe Frenca Government.— 
** Several foreign journals” (says the Constitutionnel ), * in mention- 
ing a proposition made to the French Government to purchase near 
its frontier coal mines of considerable extent, have added details 
which are completely incorrect, and which misrepresent the purely 
commercial and industrial character of the arrangement. The 
following information on the subject we believe to be correct :—The 
coal beds in question extent toa length of twenty-five miles, by a 
breadth of ten. The annual production is sixty millions of quiutals 


| (2214 Jb. each), and may be easily doubled for several centuries 


without fear of exhaustion, The coal, the quality of which is far 
superior to that of Belgium, is, according to an examination ordered 
by a German Government, only 1 per cent. below ihat of Newcastle. 
In the extent of ground above-mentioned there are five beds of coal 
of equal value, presenting together a thickness of about 30ft., and the 
last of which is only 15d{t. from the surface. A journal has spoken 
of a naval station on a sea where France has great interests, and 
the establishment of which would be consequent on the purchase of 
the mines in question. Our letters inform us that the place alluded 
to is on the coast of the German Ocean, and has an excellent har- 
bour, almost opposite Heligoland. The cost of the coal, extraction 

included, would be 20 ceutimes the 100 kilogrammes. 


and 
Our letters add that the negotiations which have been opened are 
| rogressing satisfactorily.” 


P 








lt is evident, however, that there is something to choose 
between a supply of oxygen existing in one case in 


| chemical combination with a base, and in the other in 


inechanical mixture only, as with nitrogen in air. Not but 
that the oxygen, when ready for its work, is in both cases 
the same. But in air, oxygen being chemically uncombined 
with any other substance, is always ready for its work, 
whereas decomposition and the absorption of latent heat 
are the conditions of its liberation from oxides and from 
steam, the latter having, of late years, been frequently 
proposed also as an agent for purifying iron. Those who 
have sought toshorten the process of converting pig iron into 
bars, and into cast steel, have, therefore, in most cases pre- 
ferred atmospheric air to oxides or steam, as a vehicle 
for the oxygen indispensable to all processes of refining 
iron. 

But Seylla and Charybdis were not greater perils than 
those which, to paraphrase the author of ‘“ Hudibras,” 
“environ the man who meddles with hot iron,” at least 
when, to his meddling, he brings oxygen along with him. 
For, as long as the iron is notably impure, the oxygen, 
when brought to bear, will attack the impurities only, but 
after they are thus oxidised and removed, the least excess 
of oxygen then attacks the purified iron itself with almost 
equal energy. Thus cast iron rusts but little, whether in 
the open air, or under the influence of heat and moisture, 
but wrought iron, especially in the latter case, is rapidly 
eaten away, while chemically pure iron in a granular state, 
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is, according to the best chemical authority, pyrophoric in 
air, and almost explosively so in heated oxygen, which 
changes it into a sesquioxide. The danger in the attempt 
to effect just enough by the application of oxygen to hot 
iron is that of cffeeting a great deal too much; the danger 
of consuming the iron itself increasing with the very pro- 
gress of itsown purification. Theexperiment of burning iron, 
already heated red hot, by exposing it to a strong blast of 
cold air, is very old. ‘The writer distinctly recollects, when 
a lad, bewailing the punishment which he anda companion 
drew down upon themselves at the hands of an enraged 
smith, one ot whose carefully-shaped forgings they had 
sacrificed in their researches in this department of experi- 
mental mischief. One of the most interesting, as it is 
probably one of the earliest, descriptions of the combustion 
of iron in a blast of cold air is contained in an old work on 
iron and steel, by one Henry Horne, who was a razor 
maker, a hundred years ago, in White Cross-alley, Middle 
Moorfields. His book, printed in 1773, is not only well and 
clearly written, but it is of an especially practical character, 
and in many passages is most suggestive. Horne relates 
the experiment which he performed, some years previous 
io 1773, in the presence of Martin Foualks, Esq., then 
president of the Royal Society (and whose portrait, by the 
way, painted by Hogarth, many will remember). Horne 
said, “ I ordered a round ball of iron” (whether cast or 
wrought is not stated), “ weighing about four or five pounds, 
“ to be fixed, for convenience, at the end of a long bar of the 
“same metal. ‘The ball was put into a large fire at one 
“ forge (for there is need of two to make the experiment), it 
“was there heated to so great a degree that it was almost 
“ready to melt, and indeed until the sulphur (or cinder, as 


“the workmen choose to call it) was absolutely in a state of 


‘fusion ; then being removed toanother forge where there was 
“no fire, and then being dexterously applied by one man to 
“the nose of a large pair of bellows, and another man being 
“placed to blow the bellows and force the condensed air 
« with all his might into the pores of the heated ball; in a 
‘very few seconds the heat of the ball was increased to 
«such a degree of intenseness as to make the iron drop like 
“melted wax; but so deprived of its sulphur, which was 
* thus, by the violence of the blast, sublimed and carried off, 
‘that the melted metal left behind in a vessel placed under- 


‘neath to receive it, was become a perfect calx or crocus of 


“iron. In this manner I have sometimes run off from the 
‘ball four or five ounces of the metal, thus reduced to a 
“crocus, in which state, if vessels could be procured that 
“would hold, no doubt it would vitrify in a very violent 
“fire, and evince that a very fixed salt still remained as part 
“of the composition, and that the other part was a fine 
“metallic earth, for I am well assured that by introducing 
“the other principle of sulphur from any proper oleaginous 
“matter it may again be brought back to the state of 
“malleable iron or steel at the will of the operator, and in 
“all probability the result would be that the metal thus 
“formed would turn out the best iron or steel that could be 
‘¢ procured, as by this means it must become totally free from 
“any mixture or remains of common earth, the great bane 
“of both iron and steel.” Thus said Horne. His use of 
the word sulphur, in describing silicious and carbonaceous 
matter, is quite excusable. Although in those days they 
had the Latin carbo, it was not until 1781 that Lavoisier 
demonstrated what Newton had conjectured of the com- 
bustibility of the diamond, and applied the name carbonic 
acid to the product. Horne perfectly understood what 
Reaumur had pointed out as early as 1727, that cast iron 
was but a crude steel, differing from it only in the degree 
of impurity which we now know to be in part carbon, but 
all of which was formerly known by the term “sulphur,” 
which had a much wider significance than it now has. 

While quoting from Horne’s book it deserves to be 
mentioned that, in speaking of the blast of the refinery 
fire, he said that were it continued, and could it “ be equally 
“applied to every atom of the metal, as isthe case in fusion, 
“ the result would be a quantity of steel of uniform texture.” 
Horne, too, melted wrought iron in crucibles, and poured 
it into ingots, and he refers to the great difficulty in 
doing this when the iron was “very pure.” In many 
other passages his book abounds with pregnant suggestions, 
and it is one which deserves, even now, to be widely 
known. 


With the spread of chemical knowledge, the action of | 


air, or rather oxygen, upon hot iron received more attention, 
but the problem of the due regulation of the mutual inter- 
course of these elements remained as delicate as ever; for, 


as has been already seen, the appetite of the oxygen was | 


not, apparently, satisfied after it had made a meal from 
the impurities in the iron, but the least excess of oxygen 
then must needs begin to devour the metal itself. It was 
only with the crudest iron in the refinery fire that a blast 
of air could be continued steadily upon the surface of the 
metal. In the Catalan forge, producing fine iron, every- 
thing depended upon stirring, so that fresh surfaces of 
metal might be constantly presented to the blast, the 
object being to remove each particle of iron at the instant 
when its associated impurities had been eaten out. The 
difficulty of doing this was a tantalising one, and many an 
inventor, alive to the purgative power of air, and shutting 
his eyes to the nice point of the exact regulation of its 
action, launched fresh schemes for forcing it into the fur- 
nace. Barber, so early as 1792, proposed to employ jets 
of steam to induceand force air into blast furnaces, so as, 





in his own words, to “impregnate” their contents with | 


“inflammable air,” and thus to produce a“ tough metal.” 
Mr. Angier Perkins proposed the same plan years after- 
wards, but nothing came of it. ‘There was a direct objec- 
tion to the steam which we shall presently examine ; but 
even had there been none, it could never have produced 
one tenth the mechanical effect derivable from its use in 
working a blowing engine. It was the creed, however, of 
most of the authors of the many schemes for purifying 


iron, which were published from twenty to twenty-five | 


years ago, that air alone, and plenty of it, was the one 
thing needed for their purpose. And so it was, and these 
clever gentlemen stumbled only in the mode of its applica- 
tion, whereby the great specfic was more commonly admin- 
istered in over-doses and, from this cause, with fatal effect. 














As long ago as 1817, Anthony Hill, a large ironmaster in; Proceeding from 1847 it remained a question, in the 
Glamorganshire, patented a mode of blowing air, under | absence of public knowledge of Kelly’s experiments, how 
pressure, into and among a falling shower of melted iron. | best to bring the oxygen to the impurities mixed with the 
the metal was to be poured through an iron collander | iron. With very grey iron, rich in carbon, and, therefore, 
(which would have soon succumbed to the heat) and down | very fluid, something, no doubt, could be made of Madame 
a vertica! pipe, into which the air was to be forced. The | de Wendel’s air jets. They facilitated, but in no way 
bottom of this pipe was to be sunk into a well surrounded | superseded, the sand of puddling. Ifthe puddler was so 
with water. ‘The whole fall, from the collander, was to be | skilful as to bring up all the iron equally to the air blast, 
about Sft., and thus the iron would have been somewhat | he might, no doubt, get a good quality of bloom, with but 
less than one second under the influence of the air. As- | little waste. But it was a touch-and-go process, and there 
suming that everything had gone according to the inven- | was much risk in puddling white iron—and, indeed, in the 
tor’s expectations, this treatment would have probably | later stages, of puddling any iron; the risk being that the 
done the iron neither harm nor good. But if, as might | portions already decarburised might be brought again to 
have been the case, the pressure of the air-blast exceeded | the blast, or be kept too long under it, and be thereby 





the weight of metal pressing into the holes of the collander, | wasted. In 1848 Mr. Marcy, of Hartford, U.S., obtained 
the iron would have been promptly blown out with a good | an English patent (No. 12,310, in the name of his patent 
display of fireworks, A repetition of this accident would, | agent), for a process of refining iron by forcing upon it 
no doubt, have been prevented by an alteration in the form | currents of gaseous carbon and atmospheric air, so as to 
of the collander, which, instead of resembling a washhand | convert it into steel. ‘This and other patents are not re- 
basin, as described by Mr. Hill, would have probably taken | ferred to so much from any importance which they may 
the shape of a large demijohn. But it was not the intention | be supposed to possess as patents merely, but as records of 
to blow through the mass of melted iron while it was | the prevailing knowledge of the conversion of iron, Except 
bottled up in a vessel of any form, but to act upon it only | in the recorded patent specifications—and which, whether 


into bar iron by puddling, reheating and rolling, or by any 
other known means.” 

In 1840 Sir John Guest, of the Dowlais works, began to 
employ jets of steam in his puddling furnaces. ‘The jets 
were turned upon the surface of the melted iron, but Sir 
John also publicly recorded a proposition for, and no doubt 
tried the experiment of, forcing the steam into the metal 
itself. He assigned no theory of the action of the steam, 
nor would it, perhaps, have served any useful purpose if he 
had. It deserves to be remembered, however, that his was 
the first proposition on record for forcing an aeriform 
body, containing oxygen, direcily into a mass of melted 
iron. 

The plans for discharging jets of air upon the surface of 
melted iron while in the puddling furnace, and even for 
thus dispensing with puddling altogether, were especially 
numerous between the years 1840 and 1845. Powell and 
Ellis run the iron direct from the blast furnace into the 
| boiling furnace, and there turned upon it a jet of air from a 
| l-in. pipe under 15lb. or 2lb. pressure per square inch. 
| This, it was stated, “ led to a beneficial result.” Mr. Det- 
mold, of New York, obtained an English patent soon after- 
wards for a like application of hot air. The English and 
American contrivers assigned no chemical reasons for 
what they proposed. ‘The Frenchmen, however, did so , 
| and this remark must be extended to the French ladies, for 
Madame de Wendel, proprietress of the large ironworks at 
Hyanges, in the Moselle, and who, in 1840, patented 
the application of jets of air to the surface of iron 
in puddiing furnaces, filed an admirable specification, 
showing an intimate knowledge of the chemistry of iron. 
She proposed two or more jets lin. in diameter under a 
pressure equa] to that of ltin. of mercury, or, say, 10 oz. 
per square inch. In MM. ¥lachat and Petiet’s great work, 
Traité de la fabrication de la Fonte et du Fer, published in 
| 1847, it was mentioned that Madame de Wendel’s air jets 
had given good results at Hayanges. MM. Dufaud and 
Rees, in 1843, proposed jets of air also, with the intention 
that they should “ plunge under the metal in fusion and 
agitate it strongly.” Of course the utmost that the air 
jets could do in this way would be to throw the surface of 
the melted iron into waves, the action being still superficial 
instead of within the mass. In 1848, one Mons. Leclere 
obtained a French patent for a movable tuyére in the 
refinery furnace, and although his invention was not pro- 
bably new, and although it could never have accomplished 
the purpose which he proposed, which was to produce 
wrought iron within ten minutes from the melting of the 
pig metal, his reasoning was remarkably suggestive. He 
described the task of the perspiring puddler with a certain 
sarcasm, observing that it reminded one of a smith attempt- 
ing to work his iron by beating it, not with a hammer, but 
against one, held over it for the purpose. Although he did 
not say it, in so many words, Leclerc looked upon puddling 
| as taking the mountain piecemeal to Mahomet, and he pro- 
posed simply that Mahomet should go at once to the 
| mountain, the movable tuyére carrying oxygen, upon 
Leclere’s view of the case, successively to the whole of the 














iron in the fire. The objection to his view of the case was 
that it failed altogether trom the impracticability of reach- 
ing all parts of the iron alike with the blast. ‘The reason- 
ing upon the object to be attained was good, but the means 
proposed for attaining it were hopelessly bad. 

As this portion of the present paper deals, chronologi- 
cally, with a class of inventions, it should be stated, here, 
that the first experiments in the conversion of melted cast 


William Kelly, an ironmaster at the Suwanee Furnaces, 
Lyon County, Kentucky, United States. 
that the conversion of iron in this manner at first required 
great experimental knowledge to make it successful, and 
Kelly, no doubt, soon found what difficulties were in his path. 
In June, 1857, however, after Mr. Bessemer had obtained 
an American patent, Kelly, having conclusively proved his 
priority of invention, also received a patent, in a form 
which virtually annulled that held by Mr. Bessemer for 
the States. lt will be natural to say that there was an 
evident injustice in ranking an abandoned experiment 
before an invention which, now at least, has become suc- 
cessful. But it is not the purpose here to discuss the 
American patent law, but to record a fact. Not only did 
Kelly fail, but other American ironworkers, who have 
attempted to work the Bessemer process with the light at 
least, of all the knowledge of it published as late as 1860, 
have utterly failed also. ‘This was the fate of Mr. 
Washburn, an experienced ironmaster of Worcester, Mass- 
achusetts, who visited Engiand a very few years ago, to 
| learn what he could of the process; and it is the fact that, 
| down to the present time, no saleable iron or steel has been 
| made in America under either Kelly’s or Mr. Bessemer’s 
patents. 





during its eight-foot fall, and, quite consistently with this, | 
the inventor stated that the metal so treated “ must be made | 


iron into malleable steel, by blowing air in jets through the | 
mass in fusion appear to have been made in 1847 by | 


It is notorious | 





good or bad, are at any rate unimpeachable as to authen- 
ticity—that branch of metallurgical literature relating to 
the subject under notice was barren indeed at a time when 
the knowledge of most other arts seemed to be progressing 
rapidly. Such books on iron-making as were reckoned 
“ authorities,” did not (with the exception of Mr. Mushet's 
papers and Horne’s book, long since out of print) contain 
anything suggestive of radical improvement. No matter 
how painstaking and exact were many of these writings, 
there was not anywhere among them, with the exceptions 
just named, the stamp of that kind of original thought 
which we all identify with genius. When a variety of 
mild cast steel, known as “ homogeneous metal,’ was brought 
out in 1855, there was not, perhaps, a standard work since 
Mushet’s time in which it could be learned that this metal 
was produced by merely melting wrought iron along with a 
small proportion of powdered charcoal. Dr. Richardson in his 
“ Chemical Principles of the Metallic Arts,” published in 
1790 (and an excellent work it was,) says, “ malleable iron 
can hardly be made to fuse without the addition of pow- 
dered charcoal, by which it is converted into steel, and 
afterwards into crude iron.” Mushet patented this mode of 
steel making in the first year of the present century, and it 
reappears in the French patent of Bertrand Geoffroy, in 
1847, and the English patent of Brooman, in 1853. It is 
useless, except as provoking to better effort in future, to 
recal how close, twenty years ago, were ironworkers and 
metallurgists to the greatest discoveries, and yet how they 
rested and were thankful with the knowledge they pos- 
sessed. For there is now a chance that the whole art of 
ironmaking may be changed, and this by the working out 
of a principle which has lain so long in the path of the iron 
trade that it is the greatest woule it was not stumbled 
upon years ago—a principle of that degree of simplicity 
which strikes most minds as ludicrous, and the very dis- 
covery of which virtually convicts mankind of previous 
wilful blindness. As plainly as nature, interpreted Lk 
chemistry, could speak to man, she has, for the last half 
century, said, “ Let me work for you. I will fine your 
iron, only do not stop the way of my oxygen. Let it in— 
let in in”” But the sons of Vulcan have shaken their 
heads, and replied, ‘ No, no ; let it stop outside, and we will 
set a luckless drudge at work with his ‘ rabble,’ and bring 
the iron out, bit by bit, to meet your chemical stuff.” This 
is literally bringing the “iron to nature,” as the puddlers say, 
instead of permitting nature to come to the iron, And all 
because the ironworkers had not learned how to regulate 
the dose of oxygen. 

But chronological order must be preserved, and we come 
to Mackay, who, in 1853, and in the name of some foreign 
correspondent, patented a mode (probably a worthless one) 
for making fine malleable iron directly from the ore, but 
whose specification is tantalising from its close approach to 
a principle which was just missed in practical working. 
‘There were the air jets over again, but, says Mackay, these 
“ must not be mistaken for, or connected in any way with, 
“ the plans devised for the introduction of a blast of air 
“into the furnace to effect a more perfect combustion of 
“fuel. ‘The intention of the present device is quite dif- 
“ ferent, viz., to decarburise the ore, &c., by means of which 
“a very pure malleable iron is produced directly from the 
“ ore.” And then he goes on to speak of “ burning out the 
“ carbon,” and of “ creating an intense heat at the right 
“ point, not unlike the action of the blow pipe,” and much 
more on the very threshold of the discovery of converting 
by intestinal currents of air. Bellford, in 1854, acting for 
some client of his, not named, proposed much the same 
plan, without, perhaps, as neatly stating its principle. 


(Zo be continued.) 





Ramway anv TUNNEL unpeR THE Mensey.—A plan of forming 
a tunnel under the river Mersey, for the peg me of uniting Liver- 
pool and Birkenhead with each other, and of facilitating the trans- 
port of goods between the docks and railways on the two sides of 
the river, is to be brought before Parliament next session, Of all 
the plans which have hitherto been proposed for carrying railway 
traflic across an estuary crowded with ships, the one now proposed 
for connecting Liverpool and Birkenhead is the boldest. The 
Britannia tunnel, carried across the Menai Strait through the air, 
is a noble aud original work; so is the bridge across Plymouth 
harbour; and the bridge and viaduct across the Mersey at Runcorn 
will be scarcely less so. But though innumerable tunnels have 
been formed on railways, no attempt bas yet been made to cross any 
great estuary or tidal river for railway purposes. But the Thames 
‘Tunnel shows that it is not impossible to construct a tunnel under 
a deep tidal river. Engineering science has made so much progress 
since Lruvel constructed the Thames Tunnel as to render it less 
difficult to construct a tunnel under the Mersey now than it was to 
construct one under the Thaines thirty-five years ago. It is in- 
tended to substitute a gradual slope in the Liverpool and Birkenhead 
tunnel for the steep corkscrew windings which lead down to the 
Thames Tunnel, and render it nearly useless. From the manner 
and the parties by whom this scheme is taken up there is every 
reason to believe that the plan will be carried out successfully, and 
that a tunnel under the river Mersey will soon be another of the 
great works of Liverpool and Birkenhead.—Xailway News. 
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LAW INTELLIGENCE. 


VICE-CHANCELLOR’S COURT, Dec. 19. 
(Before Vice-Chancellor Sir W. P. Woon.) 
RENARD ¥. LEVINSTEIN.—THE ANILINE BLUB DYE PATENT. 

At the sitting of the Court the defendant, whose case has been 
opened to the extent of concluding the examination of his first 
witness, applied for leave to amend bis particulars of objections, by 
stating a case of prior publicution in this country by M. Girard, the 
patentee, through whom the plaintiff's claim, with a view to avoid 
the patent which is the subject of the present trial. 

In order to render intelligible this application for leave to raise a 
totally new ground of defence at this advanced period of the pro- 
ceedings, it will be necessary to give a brief summary of the case up 
to the present stage. 

The bill is filed by MM. Renard, of Lyons, and Messrs. Simpson, 
Maule, and Nicholson, manufacturing chemists, of Atlas Works, 
Lock’s-fields, Newington, for the purpose of restraining an alleged 
infringement by the defendant, Hugo Levinstein, of Girard’s patent 
of January, 1861, for blue and violet dyes, now vested in 
MM. Renard, and of which Messrs. Simpson, Nicholson, and Maule 
are the sole licensees in this country. 

This patent, which had been assigned to MM. Renard and Co., of 
Lyons, and of which the plaintiffs enjoyed the sole and exclusive 
right of use in England, forms the subject matter of the present 
trial. and the specification is as follows :— 

“T take red aniline dye, asubstance now well known, and which is 
prepared from aniline, or more commonly from a mixture of aniline 
with its homologues, and which may be prepared from the homo- 
logues of aniline; and this dye, having been purified in the usual 
manner, is mixed with a quantity of aniline. ‘lhe proportions 
which I prefer to employ are about equal quantities by weight of 
aniline, or its homologue and of red aniline dye. The mixture is 
maintained for several hours (say about five or six), at a tempera- 
ture between 155 and 180 centigrade, and as nearly as possible to 
165. The substance, which is now violet, is boiled with a mixture 
of water and hydrochloric acid, say ten or twelve parts of acid to 
one of the substance, the acid being mixed witha large quantity of 
water, and the boiling is continued until the washing is complete. 
The excess of aniline and of red dye which has not been transformed 
is dissolved, and a violet residue remains. ‘his residue is com- 
pletely soluble in alcohol, acetic acid, wood spirit, and boiling water 
acidulated with acetic acid. All these solutions may be employed 
directly for dyeing violet. In order to obtain the blue dye the 
violet mass is boiled several times with bydrochloric acid diluted 
with a small quautity of water, say ten parts of hydrochloric acid of 
commercial strength to 100 parts of water, and then washed with boil- 
ing water, the boiling being continued un'iltheoperation iscompleted, 
as will be readily ascertained by the appearance of the dye. The 
substance thus obtained is a blue, having a beautiful coppery lustre. 
To employ this colour in dyeing it is sufficient to dissolve it in 
concentrated acetic acid, alcohol, or wood spirit, and to dilute these 
solutions with a convenient quantily of water. I would state that 
liquids obtained by treating the violet mass with hydrochloric acid 
and water contain hydrochlorate of aniline and red dye; they are 
precipitated by an alkali, and aniline, which may be purified by 
distillation, is thus recovered. 1 would also remark that, in place 
of first preparing a red dye, and purifying the same, a similar result 
may be obtained by treating aniline with re-agents, such as are 
ordinarily employed to convert it into red dye, but using an excess 
of aniline, so that the first action is to convert a part of the aniline 
into red dye, and then, the heat being maintained as hereinbefore 
mentioned, the excess of aniline converts the red dye into the 
violet substance; I prefer, however, to conduct the process in the 
manner first described. Having thus described the nature of my 
invention, and the manner of performing the same, I would have 
it understood that what I claim is the treating red aniline dye with 
aviline or its homologue, so as to transform it into other dyes, as 
hereinbefore described.” 

The plaintiffs, who bad manufactured and sold enormous quanti- 
ties of blue dye under this patent, filed their bill on the 2nd of Octo- 
her, 1863, against the defendant Hugo Levinstein, charging him 
with an infringement of their patent, and praying relief by injunc- 
tiov, by account, and alsv in damages. Various proceedings have 
taken place in the suit, and in November, 1863, an interim injunc- 
tion was ranted against the defendant. ‘Ube case now came on for 
trial by his honour without a jury upon the following issues :—1, 
novelty of invention at the date of the patent; 2, whether Girard was 
the first and true inventor; 3, sufliciency of specitication ; 4, utility | 
of invention ; and 5, infringement by the defendant. 

The defendaut, besides denying infringment, contests, by his par- 
ticulars of objection, the validity of the patent on the several 
grounds, that it is bad for want of novelty, that the invention is not | 
that of Girard, and that if Girard was the inventor, or had any share | 
of the invention, the patent does not specify and distinguish that | 
which is his share from that which was communicated from abroad | 
by De Laire. The defendant also objects that the specification is in- | 
sufficient; that it is impossible to manufacture a true blue dye by 
the process therein described; that the terms used are ambiguous 
and uncertain, especially “red aniline dye,” “ violet mass,” “ puri- 
fied in the usual manner ;” that the invention is not useful, and that 
it is not novel, having been used in Manchester in December, 1860, 
prior to the date of the patent, by one Sussman, a dyer. 

Several scientific witnesses have been examined in support of the 
jaintiff’s case, and among others Professor Hoffmann, Professor | 
copp, Drs. Odling, Abel, Frankland, Mr. Warrington, Ge. MM. | 

De Laire and Girard, and M. Persoz, have also been examined 
through an interpreter, 

The plaintiff's case was concluded on Friday afternoon. 

Mr. Grove, Q.C.; Sir Hugh Cairns, QC. ; Mr. Giffard, Q C.; Mr. 
J. A, Russell, and Mr. Drewry appeared for the plaintiffs; Mr. Jessel, 
Mr, Aston, and Mr. Bagshawe appeared for the defendant Levinstein 5 
Mr. J. Johnstone appeared for the Fuchseine Company, who are 
assignees in Frauce from MM. Renard. 

Mr. Jessel, in his opening, on behalf of the defendant, in addition 
te the grounds of objection to the patent already indicated by the 
particulars of objection and a denial of infringement, was proceeding 
to state a case of prior publication by Girard in England, by patents 
taken out by him in France and in this country in the year 1860. 

On behalf of the plaintiffs it was then objected that the d fendant 
was restricted to the case raised by his particulars of objections, and 
could not now, after the plaintiff's case was concluded, and their 
witnesses had, many of them, left England, raise this entirely new 
objection, for which they were totally unprepared. 

After some discussion leave was granted to the defendant to make 
a special application on the subject on the 19th. 

Mr. Jessel accordingly moved for leave to amend the particulars 
of objections by stating that the invention of M. Girard was prior to 
the date of the patent published in England by the specifications 
of prior patents taken out in this country and in France by M. 
Girard alone or covjointly with another patentee. In support of 
the motion various clauses of the Patent Law Amendment Act, 
1852, and of the Common Law Procedure Act, were referred to, 
and it was also contended that there had been no surprise on the 
plaintiffs, as the cross-examination of their witnesses had been 
directed to this point. 

Mr. Grove, QC., Mr. Giffard, Q.C., and M. Drewry, contended 
that the defendant could not be allowed to keep back his objections, 
and then bring them forward after the plaintiff's case was closed. 
Ky searching the Patent-oflice, and using reasonable diligence, the 
defendant might have discovered these prior patents—especially as 
they were discussed in Simpson rv. Holliday. No evidence was pro- 
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duced in support of the application, and the Court could not accede 
to itou any ground short of those which would entitle the defendaut 
to a new trial on account of surprise. 

The Vice-Chancellor, after observing upon the extreme impro- 


| Messrs. Maudslay, Sons, and Field. 
| diameter, with a length of stroke of 4ft., and the speed of piston 





priety and inconvenience of such an application by the defendant 
at this stage of the trial, and the great necessity, in a due adminis. ! 


tration of justice, of avoiding delay and expense, always taking care 
not to occasion injustice by overspeed, said that he might do the 
plaintiffs themselves considerable injury if he were now to shut out 
this evidence, and thus occasion the further expeuse and inconve- 
pience of an application for a new trial. If it should turn out 
that there had been anything approaching to a prior publication of 
tho patent ir this country, then, notwithstanding the great neglect 
and great want of precaution by the defendant, in not bringing 
forward the objection at an earlier period, he did not think that 
the Court would be justified in excluding this ground of defence. 
He repeated that nothing could be worse than this mode of in- 
troducing an entirely new case not disclosed by the particulars of 
objection ; but, looking at the great delay and expense occasioned by 
an «pplication for a new trial, which would be the inevitable result 
of refusing this application, he thought that the lesser of the two 
evils would be to grant the application, but the defendant must pay 
the costs of it. 

Mr. Grove asked that the defendant might be ordered to deposit, 
by way of security. a sum sufficient to answer the expenses of 
recalling the plaintiff's witnesses from abroad. 

Mr. Jessel objected that such an application was wholly without 
precedent, and that it would be a great piece of oppression on the 
part of rich patentees, like the plaintiff, to compel the defendant, 
who was already restrained by injunction, to give security for costs. 

he Vice-Chancellor did not feel himself justified in ordering the 
defendant to give security for costs, but he should make him pay the 
costs of this motion, and in finally disposing of tue suit he should 
certainly direct that all costs occasioned by this motion be paid by 
tue defendant. 

Those witnesses who had not left England were then re-called 
for cross-examination upon the patent of De Laire and Girard, taken 
out in France and England in 1860, for obtaining violet aud blue 
colouring matters by treating aniline with arsenic. 

The evidence on this point seemed to show that no practical result 
could be produce:! by the process described in the patent of 1860, 
and that it had been abandoned, as the effect of the arsenic acid 
would be to render the violet mass insoluble, and that, although a 
blue colour might be produced, a blue dye available for any useful 
purpose could not. 

The case was still proceeding at the rising of the Court, and will 
not, in all probability, be concluded during the present sittings. 


CanapIAN journals are agitating the subject of a grand Provincial 
Exhibition, in which the two Canadas shall unite in offering 
20,000 dols. in premiums, and challenging New York State to enter 
the lists in competition therefor. It proposes, as an inducement 
for exhibitors from long distances, that premiums be offered for lead- 
ing products of the manufacturing and agricultural interest only, so 
that they would tempt a large competition. It is asserted that lead- 
ing agriculturalists of Lower Canada are anxious to bring about such 
a joint exhibition. 

Gas IN Parts.—Some interesting ststistics have been lately pub- 
lished showing the great progress made by lighting with gas in 
Paris within a few years. The gas produced in Paris in the year 
1854 did not exceed 40,000,000 cubic metres. Last year it exceeded 
84,000,000 cubic metres. The t:n gas works established in Paris 
empl:y 2,691 operatives for the service within the walls, whose 
wages amount annually to 2,342,000f. There are 448 men employed 
outside the works in cleaning, lighting,and extinguishing the street 
lamps. They receive 60c. a head for a few hours’ work. ‘’he length 
of the gas pipes in Paris is above 500 miles. 

AnotHer Iron Lerrer.--In our impression for December 2ud we 
described an iron letter, the pages of which were rolled at the Sligo 
Ironworks, Pittsburg, Pennsylvania. ‘The makers claimed that this 
iron was the thinnest ever produced. During the present week we 
have had some specimens of sheet iron brought under our notice 
which is nearly one-tenth thinner than the iron of the American 
letter. The plates were rolled by Messrs. T. W. Booker and Co., 
Mellingriffith Works, Cardiff. They are barely the 1,000th part 
of inch ia thickness. A piece 8in. long by Stin. broad, weighs 62} 
grainsonly. ‘The quality of the plates is admirable. They possess 
toughness ard flexibility in no ordinary degree. We have very litte 
doubt that these plates are the thinnes: ever produced. 

Tue Mont Cents Tunnet.—We learn from French advices that 
the annual sum allowed for the construction of the Mont Cénis 
tunnel has been doubled, and £220,000 is now each year devoted to 
this mighty labour. But gold and iron, the toil of men, the power 
of ingevious engines, the blast of powder, are all in vain to hurry a 
work which, trom its nature, must of necessity be slow. Five 
years have now elapsed since its commencement. At first there 
were delays, interruptions, difficulties of various kinds; and it is 
only much more recently that the enterprise can be said to have got 
into full swing. A handsome result will, it is said, be shown by 
the report of 1864, but it is obtained at an annual charge heavy for 
Italian finances in their present state, and—even continuing at the 
same pace, and excludiug the unfavourable hypothesis of new 
difficulties being encountered, such as deep chasms or large bodies 
of water—it is estimated that not less than ten years must elapse 
before the boid miners, advancing simultaneously from the French 


, and the Italian flanks of the Alps, shall exchange a first triumphant 
| greeting in the bowels of the mountain. 


The promised railway 
along the Cornice road, when completed, will assuredly much 
diminish the traffic over Mont Céuis; but many prefer Marseilles 
and the sea route. In the last sitting of the Turin Common Council 
it was decided to appoint a committee to study and report upon the 
best and most speedy means of establishing a railway across Mont 
Cénis, with authority to put itself in communication with a com- 
pany that is already occup) ing itself with that project. 

Tne Engines oF THE Vattant.—The Valiant is fitted with a pair 
of horizontal engines of 800-horse power (nominal), of the double 
piston-rod class, similar, excepting in a few minor improvements, to 
those fitted on board the Royal Oak, the Royal Alfred, the Zealous, 
and others of the squadron of iron-cased ships by the same makers, 
The cylinders are 82in. in 


from 440ft. to 480ft. per minute. ‘he cylinders are encased in stearn 
jackets, supplied with steam direct from the boilers, the slide-valves, 
which are double-ported, being worked by double eccentrics and 
link motion. ‘The expansion valves are constructed on the re- 
volving equilibriuin principle, and are worked by wheelwork 
from the main crank shaft of the engines, the alteration of the 
range of expansion being effected by long sockets with spiral 
grooves, in the manner introduced by Messrs. Mandslay snd 
Co. for steam engines in the early stage of screw propulsion. The 
screw is fitted with!two blades of the Maudslay-Griffithy’ form. The 
pitch can be readily altered when required from a minimum of 
22it. Gin, to 27ft. Gin. The boilers are of the ordinary tubular con- 
struction, and are placed in the wings of the vessel, with the stoking 
room amidships. The six boilers coutain twenty-four furnaces, 
ranged twelve on either side of the stoke-hole. In addition to the 
large engines there are a pair of auxiliary engines, of 40-horse 
power, with cylinders of ldin. diameter, and a length of stroke of 
ldin. These auxiliary engines work two horizontal double-acting 
pumps of 7}iu. in diameter, copnected directly with the piston rods 
of the engines, for the purpose of extinguishing tires. Connected 
with the pumps are ranges of pipes, with the necessary branclis, 
traversing every part of the ship, so that a fire, wherever it might 
break out, can be readily extinguished. The auxiliary engines al-o 
drive two of Lloyd's silent faus, each of 3ft. Gin. in diameter, tor 
ventilating the vessel, either by forcing a current of air into the dif- 
ferent cabins, or by exhausting them and blowing into the coal 
boxes, as may be required, the amount of ventilation being regulated 
by sliding valves placed in each cabin, as well as in the different 
water-tight compartments of the frigate. ‘The same engines also 
drive a fan for heating the cupola furnace, placed at the forward end 
of the stoke-hole, fur preparing the molten iron for the Martin shells, 
and also to work an apparatus for raising the ashes to the upper 
deck. The engines have already undergone a preliminary trial of 
some hours duration with the most satisfactory results. 
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Grants of Provisionai Protection for Six Months. 

2565. WILLIAM EpwArD Newton, Chancery-lane, London, “‘ Improvements 
in the construction of marine steam boilers.”—A communication from 
Alban Crocker Stimers, Castleton, New York, U.S.—Petition recorded 
17th October, 1864. 

2647. RopertT WiLLIAM WiLton, Oakley-square, St. Pancras, London, 
“* Improvements in the construction of roofs, walls, partitions, bridges, 
fences, floors, and the ribs or framing of ships and boats.”— Petition re. 
corded 20th Octoler, 1864. 

2707. Georee Asucrort, Hendon, Sunderland, Durham, ‘‘ Improvements 
in the construction of presses employed for pressing cotton and other 
fibrous substances, fuel, bay, peat, and other vegetable matters and sub- 
stances, and for crushing mineral substances.” 

2709. EpwarD PiLkineTon, Bolton, Lancashire, * Improvements in ma- 
chinery employed inthe manufacture of wadding and waterproof fabrics.” 
—-Petitions recorded 2nd Noveniber, 1864. 

2760. ALFRED VINCENT Newron, Chancery-lane, London, ** An improved 
manuiacture of hooped skirt."—A communication from William Tinker 
Latimer, New York, U.S. - Petition recorded 7th Norember, 1264. 

2764. WittiaM Brivers ApDAMs, Holly Mount, Hampstead, Middlesex, 
‘Improvements in locomotive engines and trains for the purpose of 
diminishing wear and risk on railways, tramways, and common roads.” 

2767. JouN HENSHAW, Salford, Lancashire, ‘‘ An improved method of, and 
apparatus for signalling and giving alarm on railways.” —Petitoons recorded 
Sth November, 1864. 

2803. WiLLiaM CLARK, Chancery-lane, London, ‘‘Improvements in the 
means of, and apparatus for, generating motive power.”—A communice- 
tion from Constant Jouffroy Duméry, Boulevart St. Martin, Paris.— 
Petition recorded 12th November, 1864. 

2831. Geor@® BeLL and Rosext Lutuy, Bolton, Lancashire, ‘‘ A process 
for obtaining dense and ‘ flawless’ castings of metals and solid blocks of 
other substances, particularly desirable in the production of ingots for 
forgings, heavy pieces of ordnance, hydraulic press cylinders.” 

2832. GeorGe EpwarD Noone, George-street, Hastings, Sussex, “ Improve- 
ments in machinery for deodorising and utilising of sewage of towns, 
and in the treatment of other refuse to be combined therewith, both liquid 
and solid for manure and chemical use.”—Petitions recorded 14th Novemver, 
lst4 

$52. AnTuUR WALL, Clapton, Middlesex, ‘“‘ An improved combination or 
improved combinations of materials to be used as fuel.” —Petition recorded 
15th November, 1804. 

2885. Wituiam Cuark, Chancery-lane, London, “ Improvements in balances 
for weighing letters and other hght articles.’—A communication from 
Emile Thomas Vandenburgi, Boulevart St. Martin, Paris. —Petition re- 
corded 18th November, 1264. 

2894. WILLIAM VIRGO WILSON, Jubilee-street, Mile End, and JAMES ALFRED 
WANKLYN, Loudon In-titute, Finsbury Circus, Finsbury, London, * Im- 
provements in the preparation of purple dye-stuffs.”—Petition recorded 
19th November, 1364. 

2309. Joun Mactntosu, North Bank, Regent’s Park, London, and Aveustvs 
Henry THURGAR, Surrey-place, Norwich, Norfolk, * Improvements in 
propelling boats and in apparatus connected therewith.”—Petition recorded 
21st November, 1864. 





| 2007. James Leetcu, Oxiord-street, London, ‘* The improvement of 


breech-loading fire-arms, and cartridges to be used therewith.”—Petition 
recorded 22nd November, 1864. 

2912. Peter Garnett, Cleckheaton, Yorkshire, * Improvements in ma- 
chines for opening and scribbling fibrous substances, and in the tools em- 
ployed in the construction of inserted touthed wire rolicrs.” 

2923. FRANCIS MILLNs, Poole, Dorsetshire, “‘ An improved method of cool- 
ing liquids, particularly applicable to the cooling of wort.”—Petitions re- 
corded 23rd November, 1364. 

2932. Joun Kissack, Liverpool, “ Improvements in warming and ventiia- 
ting apparatus.” 

1934. Freperick SAnG, Buckingham-street, Adelphi, Loudon, “‘ A new or 
improved ventilating cupola chandelier.” 

2936. TuoMAS PEXKi‘xs, Hitchin, Herts, ‘‘ Improvements in apparatus for 
washing coprolites.” 

2937. Joun Wuitz, Finchley, Middlesex, ‘‘ Improvements in means or 
apparatus employed in purifying, changing the temperature, and impreg- 
nating atmospheric air, which improvements are also applicable to the 
purification or separation of gases or vapours, and part of which improve- 
ments is also applicable in obtaining motive power for other purposes.” 

2938. WEDDERSPOON KEILER, Glasgow, Lanarkshire, N.B., ‘* Improvements 
in the preparation of marmalade and similar condiments, and in the ma- 
chinery, apparatus, or means employed therefor.’”’ 

2940. Louis VALANT, Paris, ‘‘ Improvements in apparatus for feeding steam 
boilers and other reservoirs for liquid, and for regulating the lev. 1 there- 
in."—Partly a communication from Paul Valant and Frangois Ternois, 
Imphy, France. 

2941. Pierké Evie Gairre and EvGeng Ze.inickl, Paris, “ Improved appa- 
ratus for engraving.” 

2942. Eowarp CorraM, Battersea, Surrey, ‘‘ Improvements in hydraulic 
presses.” 

2944. WituiaM Cuark, Chancery-lane, London, “Improvements in the 
metallic ornamentation of feathers, plumes, and other like articles.” ~A 
communication from Adolph Pierre Viol and Césaire Pierre Duflot, jun., 
Goulevart St. Martin, Paris.—Petitions recorded 24th November, 1864. 

2946. WILLIAM Warp, Newgate-street, London, * linprovements in table 
covers.” 

2047. RopertT WILLIAM SikvigR, Rochester-road, Camden Town, London, 
“Improvements in caunons, mortars, and guns.” 

2948, Louis LEIsL&R, Glasgow, Lanarkshire, N.B., “Improvements in obtain- 
ing bromine and bromides, and in apparatus therefor.” 

2950. Tuomas KNOWLES, Manchester, ** Improvements in switches or points 
for railway 

2952. Timotuy Busn Laws, Wellclose-square, St. George’s in the East, ‘‘ Im- 
provements in pipes for smoking.”’—Petitions recorded 25th November, 
1864. 

2956. Joun Evans, Birmingham, ‘ Improvements in bells.” 

2057. MARK FREDERICK HEINZMANN, Bradford, Yorkshire, ** Improvements 
ip apparatus for eyeletting boots, shoes, and other articles requiring eye- 
lets.”—A communication from Cauchy Fournier, Paris. 

58. Joun Rowiry, Leeds, Yorkshire, “ Improvements in machinery or 

apparatus for separating or recovering the fibres of wool from fabrics or 

materials composed of wool combined with cotton or other fibres.”—Pcti- 

tions recorded 26th November, 1864. 

2960. TuoMAS GREENHALGH, Manchester, “ Certain improvements in steamt 
engines and rotary pumps." 

2962. WinuiaM EtLiotr Carrett, Leeds, JouN WARRINGTON, Kippax, and 
“OUN STURGEON, Leeds, Yorkshire, ** Improvements in machinery tor 
cutting coal, stone, or other minerals.” 

2963. James Roger Crompton, Eiton, Lancashire, ‘‘ Improvements in ma- 
chinery for the manufacture of paper.” 

2964. Joun Smiru, Cheetham, Manchester, ‘*‘ Improvements im preparing 
linen, jute, and other textile fabrics to be oiled fur packing purposes.”"— 
Petitwns recorded 23th November, 1864. 

2208. WILLIAM JACKSON, Sunderland, JouN GLAHOLM and WILLIAM GLa- 
HoLM, LB shopwearm uth, Durham, “ lusprovemeuts in the construction 
of hydr»-beer pumps.” 

2970. RobExt MayNakp, Whittle-ford, Cambridge, “Improvements in 
machinery for cutting, separating, grinding, and crushing agricultural 
produce,” 

2972. George Axton, Shepherd's Bush, and Joun Leracu, Hounslow, 
Middiesex, * Improv. d appa:atus and machinery for making bricks.” 
2076. ARTHUR WHEATLEY, Upper Montegue-street, Montague-square, 
London, “ Improvements in obtaining heat for generating steam iu stcam 

boilers.” 

2977. Joseru’ Duris De Bouuimpert, Rue de la Fidélité, Paris, “A new 
kind of ce gar made of other materia!s than tobacco.” 

2978. Jusve Pinavup, Paris, ‘* An improved apparatus to be applicd to 
carriages for controiling or indicating the time engaged and the amount 
of fares.” 

2980. ARCHIBALD Epwarp Douns, Victoria-roai, South Hampstead, “ An 
improv: d apparatus for taking deep sea soundings without the use of a 
line, and for bringing up specimens of the sea bottom aud sea water from 
the greatest depth." — Petitions recorded 29th November, 184. 

2984. MicuakL Hknky, Ficct-street, London, ‘*lmprovements in means or 
apparatus for indicating, signalling, registering, measuring, and stopping 
escapes of gas.”—A communication from Edmond Langlois, Boulevart St. 
Martin, Paris. 

2986. Jous BanxGer, Oxiord-street, Loudon, ‘ Improvements in prepariog 
aud potting the roes of tish.” ; 
2988. Eyrk Massky suaw, Watling-street, London, ‘‘ Improvements iu 

feeding sieam boilers.” 

2902. James Mcintosu, Dundee, Scotland, ‘‘ Improved apparatus for is 
pressure to the drawing rollers of preparing and spinning machinery. 
Petitwus recorded 30th November, 1864. 

3003. Martyn Joun Roberts, Pendaren, near Crickhowell, Brecknock, 
**Improvements in u.cans or apparatus for reducing the friction how 
produced by the longitudinal or end-long pressure of a ship’s screw pro- 
peller shafts or of any upright or inclined shafts when revolving.” —Peté 
tion recorded lst December, 1564. 

3.05. THoMas Woop GRay, Margaret-street, Limehouse, London, “Im- 
provements in pumps.” 

3u07. George Wal.Es, Stroud, Gloucestershire, and BexjaMin COOPER, 
Frome, Somersetshire, ‘* Improvements in apparatus to be ewployed in 
the feeding of scribbling and carding engines.” 
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3900. EDWARD ALFRED Cowper, Great George-street, Westminster, “Im- 
provements in machinery or apparatus for separating cotton fibre from 
the seed, and also for cleansing the seed after the fibre has been separated 
therefrom.”— Petitions recorded 2nd December, 1864. 

3011. JoHN FRance, Gloucester-terrace, Clarendon-road, Notting-hill, 
“Improvements in steam engines.” 

3013. RICHARD ARCHIBALD BRoomaN, Fleet-street, London, “ Improvements 
in apparatus for heating and cooking by gas.”—A communication from 
Frangois Alphonse Jacquet, Kheims. France. 

3015. CHARLES WILLIAM LaNncasTER, New Bond-street, London, “ Improve- 
ments in fuzees.”—Petitions recorded 3rd December, 18U4. 

3025. JaMrs GoopieR and Tuomas LER, Chester, ‘‘ Improvements in mills 
for grinding grain and other substances.”’ 

3927. JoHN YBaRSLEY, East Smithfield, and Epwarp TiMBRELL, St, George’s 
in the East, London, ‘** Improvements in apparatus for cleaning rice, and 
: a composition to be used therein.”—Petilions recorded 5th December, 


3031. Henry Lamp.ven, Driffield, Yorkshire, ‘‘ Improvements in trucks 
or carts for carrying and elevating sacks or other heavy bodies.” 

3033. WILLIAM EDWaRD GxDGE, Wellington-street, Strand, London, ‘‘ Im- 
provements in clockwork.”—A communication from Emile Marie Girard, 
Passage des Petites Ecuries, Paris. 

3035, WILLIAM Tuomas Watts, Birmingham, ‘‘ Improvements in appara- 
tus to be applied to furnaces for condensing and collecting products 
volatilised in the said furnaces.” 

3037. Joun STEPHENSON, Marylebone, London, ‘ Improvements in umbrel- 
las, parasols, and sun shades.” 

3039. JouN KEELING, Aldershot, Hampshire, “ Improvements in apparatus 
for regulating the supply of gas.” 

3043. WILLIAM James BurGess, Brentwood, Essex, “Improvements in 
reaping and mowing machines,” 

3047. WILLIAM Epwarp Newton, Chancery-lane, London, *‘ Improvements 
in apparatus for biowing bubbles from soapsuds or other liquids to 
amuse children, and for other purposes, such as perfuming the atmosphere 
of apartments.”—A communication from Joseph Antoine Emile Chazelles, 

3russels, Belgium."”— Petitions recorded 6th December, 1364. 

3049. ALEXANDER DaLuas Haut, Glasgow, Lavarkshire, N.B., ‘‘ An im- 
proved compound for coating the bottoms of ships and structures wholly 
or partially immersed in the sea or tidal estuaries, and in the system or 
mode of preparing the same.”—Petition recorded 71h December, 1864. 

3055. JAMES LivesEy, Cannon-street West, and Joun EpWanps, Basing- 
hall-street, London, “ Improvements in the permanent way of rail- 
ways." 

3061 ALFRED Vincent Newton, Chancery-lane, London, “ Improved ma- 
chinery for cutting soap into bars.”—A communication from Ross John- 

son, Urbana, Maryiand, U.S. 

3063. EBENEZER PARTRIDGE, Smethwick, Staffordshire, *‘ Improvements in 
carriage axles and boxes and an improved tool to be used in the manu- 
facture of carriage oxies, and for forming grooves or recesses in parts of 
machinery.”—Petitions recorded 8th Decenber, 1864. 

5065. WiLuiAM Toxeur, Wakefieid, Yorkshire, “* Improvements in ma- 

chinery for combing fibrous materials.”—Petition recorded 9th December, 

IoC4. 















Patents on which the Stamp Duty of £50 has been Paid. 

S1!1. RicuarD SEARLE, Woodford Wells, Essex.—Dated 12th December, 
Isul. 

3140, RicuarD ARCHIBALD BRooMAN, Fleet-street, London.—A communica- 
tion.— Dated 12th ivecember, 1861. 

3141. KictaRD ARCHIBALD Brooman, Fleet-street, London.—A communica- 
tion.— Dated 13th December, 

3170. CHARLES PoNT!PEX, St. Paul's-road, Islington, London.—Dated 1Sth 
December, 1861. 

3183. ELi Stott, Ashton-under-Lyne, Lancashire.—Dated 19th December, 
no 
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3222, Thomas Epwarp Vickers, Sheffield, Yorkshire.—Dated 24th Decem- 
ber, 1861. 
58. JOHN BELLAMY Payne, Chard, Somersetshire.—Dated 30th December, 





3270. WILLIAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion. — Dated 31-t December, 1861. 

3197. Joun REDFERN, Hanley, Staffordshire.—Dated 20th December, 1861 

3177. JEAN Makiz Hospice AUGUSTE ‘'AURINES, Paris.— Dated 18th Decem- 
ber, 1861. 

3201. THoMAS GREEN, Smithfield Ironworks, WinLovGuBY GREEN, Bruns- 
wick-place, and Rosert Matuers, Trafalgar-street, Leeds, Yorkshire.— 
Dated 20th December, 1861. 

3229. Francois Laurent and Joun CastTHgELaz, Rue Ste. Croix de la 
Bretonnerie, Paris. —Dated 24th December, 1861. 

3259. Tuomas Sitver, Philadelphia, U.8S.—Dated 27th December, 1851. 

147. Epwarkp CuaMBERS NicuoLson, Lock’s-lields, Surrey.—Dated 20th 
January, 1862. 

191. Joun Auison, Brightland, Reigate, Surrey.—Dated 2ith January, 
1862. 

3166. Ropert Scorr, Great Portland-street, London.—Dated 1sth Decem- 
ber, 1861. 

3181. TuxoDvoRE Bourne, Charlotte-street, Bedford-square, London.—A com- 
munication.—Dated 19th December, 1861. 








Patents on which the Stamp Duty of £100 has been Prid. 

3078. Joun Brapiey, Huddersfield, Yorkshire.—Dated 15th December, 
1857. 

3084. Tuomas Howanp, King and Queen Ironworks, Rotherhithe, Surrey.— 
Joated 15th December, 1857. 

3195. Henry Hanson, Stockport, Cheshire.—Dated 31st December, 1557. 


Notices to Proceed. 

1952. James Lee, Lightcliffe, near Halifax, Yorkshire, “ Improvements in 
means, machinery, or apparatus for working or preparing leather for mill- 
straps or driving-belts, and other purposes, and in tie manufacture of 
such articles.”— Petition recorded 5th August, 184 

1960. CuARLYS WILLIAM LancasTEeR, New Bond-street, London, “ Improve- 
ments in projectiles.”— Petition recorded 6th August, 1864. 

1971. LuTHER YounG, Bow-lane, Cheapside, Lo..don, ** Improvements in 
cocks for supplyimg water.” — Petition recorded 8th August, 1>64. 

1975. Epwin CkooKk and FREDERICK COOK, Carnaby-strect, London, ** Im- 
provements in the construction of brackets for supporting banner screens, 
reading desks, and other articles.”~ Petition recorded 9th August, 164. 

1988. Henny ARMISTEAD, Ovenden, near Halitex, Yorkshire, * Improve- 
ments in oyeing and sizing or preparing warps for weaving.”—Petition 
recorded 10th August, 184. 

2003. Joun ADAM and Joun Wepn, Laurence Pountney-hill, and Joacim 
JouN Monteix0, Harewood-square, London, ** Improvements in the 
application and in the preparation of certain fibres for the production of 
paper and textile fabrics.” 

2°04. SAMURL CHARLES HEMMING, Moorgate-street E.C,, ‘* Improvements 
in the permane: t way of railways.”—Petitions recorded 11th August, 1864. 

2009. Hvueu Dyrr, Liverpool, ** Improvements applicable to chimuey tops 
and ventilators, and appsratus for cleaning the sume and flues generally.” 
— Petition recorded 12th August, 1864. 

2019. WILLIAM Ricuakbson, O.dham, Lancashire, ‘‘ Improvements in rollers 
for cotton gins.’’ 

2024. WituiaM InkESs Cox, Brockwell Llouse, Dulwich, Surrey, ‘* Improve- 
ments in yuns,” 

2026. Rozext Tuomson Monteitu, St. Melo, France, “Improvements in 
preserving egys."—Pelitions recorded 13th August, 1364. 

2045. PETE MAND L& CoMT« DE boNTAIN® MOREAU, South-street, Fins- 
bury, London, “ Certain improvemeuts ia the process of preserving 
avimal and vegetable alimentary substances.”"—A communication from 
Monsieur Francois Xavier Escotet, Paris.—/tition recorded 17th August, 
154. 

2102, GEORGE HauLen Corr 
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“wand Henry Ricwarp Cortam, St. Pancras 
lronworks, Old St. Paner. ad, London, “ Laprovements in machinery 
employed in transferrit.g railway ewriazes from ove live of rails to another, 
and in apparatus used tor lifting and adjusting rails of railways.”—Peti- 
tion recorded 25th August, 1864 

2135, ALFktD Epwanrp Pierce, Hammersmith, Middlesex, “ Improvements 
in troughs, racks, snd enclosures for cattle, sheep, aud pigs.”—Petition 
recorded 31st August, 1864 

2309. lienry Roerns, Wolverhampton, Steffordshire, ‘Improvements in 
skates.’—A communication from John forbes, Halifax, Nova Secotia.— 
Petition recorded 20th Seplemb rv, 1>€4 

£399. LeWSON ALYXANDEK ana WILLIAM Bryek Nation, West IHam-lane, 
West Ham, Essex, “ A mole of separating the pitch and spiritaous oils 
from ail matters containing them.''—Petition recorded 20th Siptembr, 
1864. 

2395. STepuEn ALLEY, 
ratchet drilling brace 
29th September, 184. 

WiLLIAM kbwakp Newton, Chancery-lane, London, “‘ Improvements 
in the construction of marine steam bvilers."—A communication from 
Alban Crocker S:imers, Castietun, New York, U.S.— Petition recorded 
1th October, istit. 

2767. Joun Hensuaw, Salford, Lancashire, “ An improved method of, and 

apparatus for, si:nalling and giving alarm on railways,” — Petition recorded 
Sth November, 1804 

2341. GeonGe Bett and Rosert Lutay, Bolton, Lancashire, “ A process 
for obtaining dense and * flawless’ castings of metals and solid blocks of 
other substances, particularly desirable in the production of ingots for 
forgings, heavy pieces of ordnance, and hydraulic press cylinders.” —Peti- 
tion recorded 14th November, 1864 












i'asgow, Lanarkshire, N.B., ‘‘ Improvements in 
aud screw keys or wrenches.”—Petition recorde i 























2929. Prsek HacGir, Gateshead-on-Tyne, and PETeR GLEDHILL, Newcastle- | 1297. G. Movuton, Manchester, “* Turntables.”—Dated 25th May, 1864. 


on-Tyne, “Improvements in machinery employed when getting coal, 
stone, and other minerals.”—Petition recorded 23rd November 1864. 

3011. Jonn France, Gloucester-terrace, Clarendon-road, Notting-hill, Mid- 

— “ Improvements in steam engines.” —Petition recorded 3rd Decem- 
er, 164, 

3047. WiLLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in apparatus for blowing bubbles from soapsuds or other liquids to amuse 
children, and for other purposes, such as perfuming the atmosphere of 
apartments.”—A communication from Joseph Antoine Emile Chazelles, 
Brus-els, Belgium.— Petition recorded 6th December, 1864. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issued. 


List of Specifications Published during the week ending 
17th December, 1864. 
223, 1s. ; 229, 6d. ; 719, 1s. 2d. ; 726, 1s. 4d.; 731, 10d. ; 732, 10d. ; 802, 
6d. ; 803, 10d. ; S04, 4d.; 805, 8u.; 81.6, Sd. ; 807, Sd. ; 808, 6d.; S09, Sd.; 
10d.; 811, 4d. ; 812, Sd. 5 $13, 4d.; 814, 101. ; 815, 1s. 10d. . 
4d. ; 818, 4d.; 819, Sd.; 820, 4d, $22, sd. 
i, Is, 4d, ; 827, 4 8 i. 
$32, 1s. 10d. ; Sd. ; 834, 10d.; 835. 4d. ; 836, 4d. ; 837, 
839, 8d.; 840, 4d. ; S41, 4d. ; S42, led. ; 843, 4d.; S44, 4d. 
840, 4d. ; S47, Sd, ; S848, 4d. 5 S49, 4d.; 850, 3s.; 851, Is. ; 85% 
4d.; 854, 4d. 5; 857, 4d.; 858, dd. ; 860, 4d. 




















*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

1291. M. P. W. Bov.tton, Tew Park, Oxfordshire, ** Engines worked by means 
of heated air, or gases, and steam.”—Duted 24th Mav, 1864, 

This invention is carried out as follows :—A combustion chamber is 
employed in which infl ble gas, infl vapour, or other fucl is 
burnt, the heat generated by this combustion imparting an expansive force 
to the gases or aerifurm matter in the chamber, and producing great 
pressure ; a boiler is also employed in which water is heated and steam 
generated. The heated gases and vapours which issue from the combustion 
chamber unite with the steam from the boiler in a receiver, or they may do 
s» in the upper part of the boiler, whence, passing onwards, they are 
employed to work an engine, or perform useful work either by moving a 
piston in a cylinder, or in any other manner. After the performance of 
this work they stiil retain a considerable degree of heat, aud this is utilised 
by employing them to heat water in the boiler previously mentioned. A 
portion of them is also employed to generate inflammable vapour, such as 
vapour of petroleum, naphtha, or oils, when this is made use of as fuel in 
the combustion chamber. The air is forced into the combustion chamber 
by means of a force pamp or forcing apparatus, and the engine is started 
by meaus of the steam generated in the boiler, which works the force pump 
or forcing apparatus, and thus enables combustion to take place in the 
combustion chamber under pressure. ‘Ihe inflammable gas or vapour is 
readily introduced into the combustion chamber by means of the pressure 
developed in the vessels in which it is generated. After entering tue com- 
bustion chamber the passage through which it passes may be so formed 
that the gas or vapour shall gradually draw in air through suitable orifices 
until a nearly explosive mixture is formed, which mixture on becoming 
mixed with a further portion of air is ignited, Or the air may enter 
through such a passage and become mixed in a similar manner with the 
inflammable gas or vapour. 

1300. G. HAW, Birmingham, “‘ Apparatus for leating the steam boilers of 
stationary, locomolive, and imarme engines, &c."—A communication, — 
Dated th May, 1864. 

This vention consists in constructing and arranging a series of burners 
and deflectors or air conductors either in circles or concentric circles, or in 
straight parallel lines, and in the same or in different planes, so that a 
perfect combustion of the petroilcum oil, or other liquid volatile hydro- 
carbon, supplied to the burners is effected, and the series of flames so 
lengthened and expanded as to forma continuous sheet or shects ot flame. — 
Not proceeded with. 

1518. G. T. Bousrieiy, Brixton, “ Surface condensers.” —A communication, — 
Dated 2ith May, 164. 

This inve..tion cunvot be described without reference to the drawings. 
1325. J. W. Les, Waterhead Mill, war Oldham, ** Cleaning and preventing 

the formation of deposits upon the heating apparatus employed in boilers 

Jor generating steam.” — Dated 2=th May, 1864. 

This invention reiates, particularly, to that well known description of heat- 
ing apparatus generally consistin, of aseries of tubes placed in the flues, behind 
the boiler, through which the water circulates, and, receiving the heat from 
the flues, becomes heated before passing to the boiler. The improvements 
consist in the use of jets or currents of steam for the purpose of removing 
or preventing the formation of the said incrustation or deposit, and which 
may be applied and directed aguinst the exterior surfaces of the pipes or 
other heating apparatus by means of a holiow steam pipe or shaft, passing 
ito the flue and revolving in the midst of the pipes, radiating perforated 
arms being conuected therewith passing above and beneath the pipes, from 
which arms jets of steam are forcivly «jected against the deposit or incrus- 
tation in the pipes, which deposit becomes thereby removed, and is after- 
wards prevented from accumulation. 

339. J. Hueestt, Eastbourne, ** Steam engines.” — Dated 30th May, 1864. 
this invention cannot be described without reference to the dlawings, 
1350. J. M. awt J. STANLEY, Shefield, ** Apparatus to be applied for steam 
and ‘last engines, pumps, water walls, &c.”— Dated 81st May, 1864. 

This invention cowprises, First, an improved rotary engine, to be 
worked by steam or other elastic vapour, which engine, when operating 
separately, may be ewployed for any of the purposes of an ordiuary steam 
engine, for propelling, pumping, blowing, driving machinery, and the like. 
Secondly, it comprises a similarly formed engine, capable of being used asa 
water null or hydrau.ie engine, the said engine, either in its combined or 
separate form, being capable of receiving power in the cylinder and trans- 
mitting it diroctly through and from the rotating piston rod or shaft, or of 
receiving power at the shaft and transmitting the same through and from 
the cylinder, as in the case of raising and forcing or moving water, exhaust- 
ing, compressing, or blowing air, or other liquid vapours or gases, 


& 

















1351. J. Fow rr, Leeds, and T. Wenn, Uttoxeter, “ Steam carriages to travel | 


on common roads.” — Dated 31st Muy, 1st. 

In constructing steam carriages xccording to this invention the patentees 
form the same with a gas-tight reservoir to hoid coal or other gas, which 
they employ as a fuel in place of coal or coke. This reservoir is furnished 
with an inlet pipe or passage with a union or junction, so that the reservoir 
may readiiy be filled with gas trom a gas main. There 1s also another pipe 
or passege Which conducts the gas from the reservvir to the furnace to be 
burnt. 


CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

1283. J. Fower, jun., Leeds, Yorkshire, ‘‘ Horseshoes."—Dated 21st May, 

1864. 

According to this invention the patentee places vulcanised india-rubber 
between two metal shoes, The inner sole is nailed to the hoof, as hereto- 
fore, and it has studs upon it, which pass through the vulcanised india- 
ruuber, and so keep it in its place ; below the india-rubber tue »tuds carry 
ihe outer shoe, so as to retain it securely in its place, but the slve is abie 
to work up and down freely on the studs, 

1285. C. P. Cours, Southsea, * Protecting the bottoms and sides of wooden 
and iron ships, and other submeryed structures.”—Dated 2st May, 
164. 

This invention consists in means of affixing to the bottoms and such por- 
tions of the sides as are li:ble to be submerged of iron and wooden ships, 
caissons, and like structures, cements, mortars, stuccos, and concretes, or 
other like substances, In wooden ships and structures the patentee first 
drives naiis, brads, tack-, eyes, spikes, or other like holding agents, into 
such portions of the structure as are to be protected, at about one inch 
apart, more or less, and having about aif an inch protruding. The hoid- 
ing agents Can be driven in at an incline, or they may be more or less 
bent after having been driven in. The cement or other substance, or com- 
position, is applied after the hoiding agents have been inserted. With iron 
ships and structures he first applies a light sheathing of wood, to receive 
the nails or other holding agents, and he then applies the cement, or other 
like protecting substance or composition, 






* | open girders, as hereafter explained. 





| This invention consists in the arrangement and adaptation of turntables 
to overhead railways in transporting heavy goods from one place to another 
in warehouses and other places, The various lines of railway are connected 
by hangers to the beams of the ceiling or other overhead place, but hitherto 
these railways have been only in parallel lines in consequence of the non- 
existence of suitable turntables, and the object of this invention is to remedy 
that defect, and enable lines to be placed at any angle with the main 
parallel lines, and thereby supply a desideratum which has long been 
required, The arrangement of the turntable is constructed in the following 
| manner:—To a beam overhead the patentee fixes a hollow cylinder or 
frame, in the interior of which there is a projecting cylindrical ledge, 
| carrying a number of rollers, pulleys, or spheres, on which is placed the 
turntable. At the lower part of the hollow cylinder there are two or more 
openings to which the rails are attached, and through the turntable there 
is a space or opening, the bottom of which is level with the tops of the 
rails, and of sufficient size for the travelling carriage to enter and pass 
| through, and at the bottom of the turntable there isa slot or opening for 
allowing the passage of that part of the carriage to which the weight is 
suspended, At the top of the turntable there are projections or stops 
| arranged in positions to suit the angles of the line of railway, and to the 
| holiow cylinder is jointed a latch for stopping the table at the right posi'ion 
after it has been turned, the latch being lifted by the travelling carriage 
| 
| 


when it is pushed on the turntable, and falling when the carriage is leaving 
the table. 

a. Z . E. Waiting, Dundalk, *‘ Girders for bridges, &c."—Dated 25th May, 

64. 

| This invention consists in forming the top chord in tension in horizontal 
The lower chord is in tension as 
usual, The inventor reverses the strains in the top chord of those girders, 
known as warren and lattice girders, so that, instead of being borne in 
compression at the centre, they are borne by tension from fixed stays on 
the land, which stays are independent of the bridge or girder, that is to 
say, instead of the strains in the top chord accumulating toward the centre, 
and being borne by a compression plate, they are accumulated when the 
bridge is loaded towards the ends, and borne by the stays. The advantage 
of this will be that the top and botiom chords can be made in a portable 
form, such as that of a wire cable, with eyelet holes, or in joints, and the 
lattice work or struts and ties can fold up. Both chords are made in 
portable form and flexible, so that the girder can be constructed on shore, 
and may be drawn across any place to be bridged in a loose irregular 
catenary, and may then be tightened by a crab or otherwise to a horizontal 
position.— Not proceeded with, 


| 1304. H. Wimsnurst, Hackney, “ Fitting screw and similar propellirs."— 
Dated 25th Moy, 1864. 

This invention consis s in fitting screw and similar propellers in such 
manner that greater facilities are given to raise the propellers out of the 
water ; also freeing the vessel from dragging the posts and other parts 
through the water. The screw or other propellers not only work abatt the 
rudder, but the same arrangement will apply to those worked or placed 
one under each rim of the vessel, and are so arranged that, when desired, 
they are capable of being raised with the aftermost length of shafting, 
assuming an angular position, the propeller being then under the stern of 
the vessel out of the water. For this purpose a jong slot, the size of the 
shaft, is constructed on cither side of the vessel, through which the pro- 
peiler passes, and a tank, which is al-o constructed and made water-tight. 
At the toremost end of the trunk there is affixed thereto an improved 
stuffing-b x made to move on trunnions, so that the shaft, which passes 
through when it is being raised, will cause the stufling-box to oscillate ; 
when the after piece of shafting 1s lowered on its bearings, it will form one 
continuous length, secured together without knuckle joiuts, 


1335, R. Houway, Bow, “* Improvements im railway chairs, in chairs for 
points, and in levers for powmts,”"—Dated 26th May, 1864. 

Tue First of these improvements consists in substituting a metal key 
(for securing the rails to the chairs) instead of the ordinary wooden keys, 
and in securely fastening the same by means of a bolt and nut. The outer 
jaw of the chair is cast bevelled, and the metal key wedge-shaped to fit it, 
Along the middle of the key the inventor makes a groove, into which the 
point of the bolt passes. The sole of this groove is tapered the opposite 
way of the key taper, so that, when the key has a tendency to slip back, 
the bolt will become tighter, and hold it secure. The Second improvement 
consists in fixing one of these chairs for points, by casting an elongated eye 
or slot in the key, and thus making up the extra thickness of keys usual 
for points. The Third improvement consists in fixing a short arm to the 
lever, for points, through which arm is passed a screwed connecting rod, by 
altering which screw, contractions and expansions of the draw rods are 
allowed for.—Not proceeded with, 

1311. C. Boutet, Wandsworth, “A new automaton brake, for the prevention 
of railway accidents.”—Dated 27th May, 1864. 

An extension of time for filing the tnal specification of this inven- 
tion having been petitioned for the documents relating thereto cannot at 
present be seen, 

1316. J. Wuituey, Zreds. and D, F. Bower, Hunsle!, Yorkshire, ** Wheel 
tres." —Dated 27th May, 1864. 

This invention con-ists in forming wheel tires by the aid of centrifugal 
force, as hereafter described. The patentecs take a mould, and cause it to 
revolve, and, while revolving, they force or cause to flow into it cast steel 
or other metal. 





In making cast steel tires they pour the cast steel into 
the mould while revolving, and the steel forms itself into a rim or tire of 
the form indicated by the mould. In making malleable iron tires—that is 
to say, wrought iron tires—they take the ball or bloom from the furnace, 
and force the same, while in a molten or plastic state, into the revolving 
mould. The metal will thus assume the form indicated by the mould. The 
rims or tires produced as before described, if not of the tinished or desired 
size, may be reheated, aod then hammered, rolled, or pressed out to the 
proper size, 

1323. A. hTieNNE, Tottenkam-court-roa?l, London, Construction of carriages 

and vehicles.”—Lated 28th May, 1364. 
This invention cannot be described without reference to the drawings, 


1333. C. Greenway, Cheltenham, “ Railicay turntables.”"—Dated 30th May, 
1864. 





For the purposes of this invention the table is caused to turn on a fixed 
central upright post, the lower end of which is fixed, Within this post, 
which is holiow, a spindle is received and turns, and thé upper end of this 
spindle is fixed to the centre of the table ; at the upper end of the hollow 
tixed postis fixed a boss, or box, in which there is a series of vertical cylin- 
ders or rollers around the spindie of the table. The axes of these cylinders 
or rollers are thus parallel with the centre axis of the spindle, by which 
means the upper part of the spindle is free to turn within the stationary 
boss or box with as little friction as may be. At a position below the table, 
and near tbe lower end of the fixed post, there is another boss or box, of a 
similar construction to the one above mentioned, and it is also provided 
| with vertical cylinders or rollers, the axes of which are parallel with the 

central axis of the post, so that this box or boss may turn freely on the 
fixed post. This lower box or boss is suspended to the table by upright 
| suspending rods, and there are diagonal stays applied to the outer circum- 
ference of the lower box or boss which come under, and are for the support 
of, the outer circumference of the table.— Not proceeded with. 
1356. J. Tayuor, Oldham, “ Propellers for ships and vessels.”—Dated lat 
June, 1864. 

The invention relates to propellers which are entirely immersed in the 
water, and of which any suitable number may be worked by one or more 
shafts, driven by hand, steam,or other motive power. ch propeller consists 
of a hollow drum or cylinder, having in its periphery a number of openings 
forming the terminations of slots or spaces between a similar number of 
blocks of wood or metal fixed to the vrum or cylinder; and in each slot 
there is placed a blade or float, In the iuterior or exterior, if desirable, of 
the drum, at each side, there are plates having eccentric grooves, into 
which are placed rollers or pins projecting frou the blades, and the plates 
or eccentric grouves are held stationary, or have revolving motion imparied 
| to them, as may be required. When revolving motion is given to the 
| drum, and the eccentrics are held stationary, the blades revolve with the 
drum, and at the same time project and recede one after the other; when 
the longest radius of each ece-utric is below the driving +haft, the central 
projecting blade is perpendicular to the vessel’s forward course ; when the 
eccentrics are removed tu the opposite position, the blade is perpendicular 
to the vessel's backward course, and, as the blades recede one after the 
other when they have done their work, there is no loss or resistance from 
back pressure. If the eccentrics be turned during the revolving motion of 
the drum, the vessel will turn round as on a centre, either with or without 
the assistance of the ruduer,—Not proceeded with. 

1357. G. E. Deaine, Lockleys, necr Welwyn, Hertfordshire, “ Fastenings for 
the permanent way of railways.”— Dated lst June, 1804. 

This invention relates to a previous patent, dated 28rd November, 1860, 
Instead of tempering the various kines of fastenings, as usual in the making 
of springs, and recommended in the specification of the patent above 
referred to, by simply cooling them when at a high temperature, by plung- 
ing into water or other means, the patentee, in order to obtain greater 
strength and to econ-mise material, forms the various spring fastenings 
with corrugations, or with ribs or prominences, or of unequal thickness, 
the greatest strength being given at the parts where it is most needed. In 
joining the ends of rails vy means of the spring clips, instead of forming 
the clips so as to embrace the rails closely, be finds it advantageous to aliow 
a sufficient amount of space on one side, or bovh, for the insertion of a key 
or fisti-plate between the rail and the inside of the clip, The joint is made 
tight by driving in this key or tivh-piate. Another of the present impr.ve- 
meuts cousist of a combined spring clip and chair, the upper part or jaw of 
which holds the rail ends securely in position by its elastic force, and the 
lower part, having an extended base, rests upon a sleeper, and may have 
holes, and be fixed down to the sleeper by means of spring trenails, or 
otherwise. 
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THE ENGINEER. 











Ciass 3.—FABRICS. 


Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
1289. W. How.ertt, Cottage-grove, Mile End-road, London, ‘* Printing floor- 

cloths, carpets, Le."—Dated 23rd May, 1864. 

In carrying out this invention the painted canvas or other materia’ to be 
printed or ornamented is wound from off a roller over a priuting table by 
means of a second rojler placed on the opposite side of the printing table, 

and by the aid of winding st aps having a grip on each side of the mate rial 
to be printed, Over the table and above the surface to be printed are fitted 
transverse supporting rails, which carry atravelling printing block, frame, or 
holder, moving above and across the width of the fabric to be printed, ‘the 
block, frame, or hoider consists of a double frame, the one part fitting inside 
the other, and being connected therewith by india-rubber or other springs. 
Into this inner frame or holder are inserted the printing blocks (in succes- 
sion) ready furnished with colour, and each block is pressed down on to the 
surface to be printed by an arranzement similar to the well-known screw 
or fly press, or by an eccentric cam lever or other convenient means for 
applying pressure, the lever or cam press travelling on a frame placed 
cove the printing roller.—Not proceeded with. 
1294, W. CuaRrK, Chancery-lune, London, “ Manufacture of festooned edging 

or trimming.” —A communication.— Dated 24th May, 1864. 

The first operation, in performing this invention, consists in stamping, 
or, by means of a machine, cutting a strip of material of the desired width 
of any suitable length, and of the form to be given to the trimming; this 
strip constitutes what the patentee terms the foundation of the edging, 
and is first impregnated with any suitable gummy matter, in order to 
impart the necessary stiffness before being introduced into the festooning 
machines. The size should be soluble in water, in order that, by simpiy 
washing the trimmng, it may regain its natural suppleness, and be suitable 

of application to all kinds of fabrics. The second operation consists in 
submitting the strip or foundation to the action of festooning machines, 
which are of two kinds, having two or three threads in the latter machines ; 
the one thread is used for winding the strip of material, while the two 
other threads cross each other, being actuated by shuttles sliding horizon- 
tally, these two threads tius forming a kind of woven edge onthestrip In 
machines with two threads tle first one which is wound on the strip is 
guided by means of a rigid rod having a rotating motion, the second 
thread being wound on the first mentioned. This invention cannot be 
described without reference to the drawings. 
1301. J. Bairp and J. McIntyre, Alrandria, 
tus employed for clearing and bleaching textile Jabrics.” 
1864. 


I 


Dumbarton, N.B.. “‘ Appara- 
~ Doted 25th May, 


This invention consists, mainly, in attaching to the upper portion of an 
ordivary clearing boiler a self-acting condenser, the action of which tends to 
maintain a constant or nearly constant temperature in the boiler it-elf, and 
by this means the hquor contained in the boiler is maintained during the 
process of boiling the fabrics at a maximum strength, from the fact of littie 
or no portion of it escaping through a safety valve, or otherwise, in the 
form of gaseous fluid, By this means a great economy in the consumption 
of fuel is also effected. 
1322. J. Hupson, and C, 

1 





Cation, Burnl-y, * Looms."—Dited 27th Muy, 
864. 
This invention cannot be described without reference to the drawings. 
1523. J. B. Funuer, Claremont, U.S., “ Separating and cleansing vegetable 
bres. Dated 21th May, 1564. 

The distinguishing feature of this invention consists in subjecting veget- 
able fibre to a squeezing action after the said fibres have ben softened ty 
heat and moisture, whereby the foreign substances (such as the silica, resin, 
and gummy materials between and around such tibres) are squeezed out 
and removed, and after a sufficient number of such operations the fibres are 
in a condition for being carded, drawn, or spun in any usual wanuner 


1329. M. Curtis, Manchester, “ Machinery for opening cotton, &e.’ 
munication. — Dated 30th May, 1804 

This vention relates to the class of openers of which a description was 
given in the Mechanics’ Magazine, of Saturday, November 21st, 1840, page 
482. In this arrangement the inventor also employs two shafts, to which 
are attached, in a spiral direction, a series of arms, These shafts also 
revolve rapidly in the same direction, and at different velocities, The fixed 
bars and stationary spikes are dispensed with, These shafts and arms are 
at the upper portion surrounded by a casing, avd at the lower by grids. 
The cotton or other tibrous material instead of being introduced through an 
opening extending the whole length of the machine, as heretofore, is intro- 
duced through ar opening made in the casing near one end of the machine 
and instead of being thrown out by the arms through a mouth or opening 
at the front, and extending the whole length, it is as it is opened drawn 
out at the opposite end to that at which it enters. This is effected by 
means of an endless band or creeper, and a wire or perforated cylinder, in 
which a partial vacuum is formed by afan or otherwise, the same as is 
usually employed in scutching or opening machines to draw the cotton 
from the beater. The grids are placed in an inclived or oblique position, 
the lower end being that at which the cotton or other fibres is drawn «ff, 
The heavy dirt and seeds fall through the grids, and the light dust is 
then carried away through the perforated cyl nder, as in scutchers of the 
ordinary construction. ‘Iwo perforated cylinders may be employed, as is 
often the case in scutches.—Nol proceeded with. 

1382. R. L. Harrensuny, Keighley, and J. Hin, Cross-hills, 
* looms.” — Dated 30th May, 1364. 

The object of the present improvements is to enable any change to be 
made in the shuttle-boxes, or to skip from any one compartment to any 
other compartment in the series, as may be required, and tor this purpose, 
instead of having only one hook on each of the portable hooks or catches, 
the inventors have as many hooks placed thereon at suitable distances apart 
as the preatest ne er of Compartments to be turned in any single action 
requires, Also they have at the ends of the rods, pins, or needles, which 
come in contact with the cords of the Jacquerd or indicating apparatus, 
constructed of different thicknesses or steps, the thick put forming a 
shoulder to the next smaller part, and so on, and the cards are prepared 
with different sizes of holes to correspond, so that asmall hele in the card 
will only admit the smallest size or eud of one of the rods, pins, or needles, 
to enter to its shoulder ; but the next larger size of h le will admit of the 
next thicker portion of the rod, pin, or needle to its shoulder, and so on; the 
rods, pins, or needles being e apable of passing through the cards accor: ing 
to the size of hole iu the card presented to it, “and thereby give more or Jess 
extent of motion in the turning of o « e rhuttle boxes through the operation 
of each taper rod, pin, or needie.— eded with 
1353. J. Puatr and E, Hanriry, Oldham, * Loous."—Dated 3ist May 1804. 

This invention relates First, toa method of dtiving looms whereby the 
patentves are enabled to reverse the motion thereof, and the invention 
consists in the employment of fast and loose pulleys in eonjanetion wit 
friction surface or cluteh box, by which the s 
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together, and the motion of one communicated to the ovher, 
1360. HM. AMBLER, //ulifar, “ Singeing yorns end sabries."—Dated let Jane 
1864. 
This invention relates, when employing the flame of gas to effect the 
singeimng off of the loose fibres from yarns and tabries, to causing air vo 


blow on to such fh ame, by which a more intense heat is obi ned than when 
air is mixed with the gas before ignition. 
1369. R. THRELPALL and R. W. Prrvien, 
tus for spinning cotton, wool, tar, de.’ 
T bis invention reiates to mules for spnuing, and consists in taking asa 
foundation the hand mule, having its separate counter shaft and separate 
pulley for working the breaking-off and winding-on motions, and a pulley 
on the mill shaft for working ‘the putting-ap motion, and applying vo the 
sald hand anues Various improved arrangements of mechanism tor the pur- 





ton, ** inery or 


—Dated 2 Indi 


appa- 





t June, 





pose of making them economical and efficient self-acting males ior spinning 
any numbers of yarr. 
———— 
CLass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mau *s oe. 
1308, L. StRVENAUN, Jarvis, “ Siccating-rooms sur drying it, de." —Dated 


2th May, sia 
This invention consists of a chamber, case, or receiver, Which is intended 
to receive the malt or grain to be cried, and has within it numerous pipes 
or passages, through some of which heated air is conveyed into it from hot 
air or heating chambers ; and through others the said air is drawn out, ex- 


| 
} 











hausted, withdrawn, or extracted trom it, together with the moisture 
which such air eatracts from the melt or grain, and is conuucted into 
suction, draught, or exhaustion chambers, and thence into draught or 






exhaust flues, or chimneys, whence it escapes.— 
1326. J. Dicksox, Cord, “* Harrows.”— Dated 28th May, 1864. 

‘This invention consists in improved arranzements of the framework and 
parts to which the barrows are attached, for the purpose of enabling them to 
be placed at angles for cleaning turnips or other green crops, grown in drills 
or ridges ; or be placed on the flat, to be used as a single drill or field harrow. 
Vor cleaning both sides of a single riuge or drill, the patentce employs two 
harrows placed atan angle, and, for all the sides of two ridges, four harrows 
placed at an angle. 

1338. C. Hath, Mavestock, Essex, “ Plouyhs.”—Dated 30th May, 1864. 

This invention consists, First, in constructing ploughs for steam plough- 
ing with a frame containing several ploughs, with one or mere wheels for 
regulating the depth of the work, and for guiding the implement. The 
patentee connects sectors, cranks, or levers, to the return chain or rope 


proceeded 2 





which, upon being hauled on when the imp lement bas rewhed the land's 


id pulleys may be locked | 


ground. He uses two of these implements in connection with one engine 
aid anchor, or with two engines, and thus, while one implement is proceed- 
ing forward in work, the other is being drawn back out of work. The in- 
vention consists, Secondly, in bringing the power of two or more engines 

to bear on and drive one sectional winding or propelling drum, by connect- 
ing pulleys to an axis or shaft carrying angle-toothed or friction wieels, 

which act upon a mitre or other like bevelled toothed wheel upon the axis 
of the drum. The invention consists, thirdly, in forming a portable or 
travelling railroad, and supporting the same for the e gines employed in 
agriculture, or for propelling drums to travel upon. Tue railroad is formed 
of two rails of angie-iron ; and he prevents the road from yieiding lateral y 
by means of iron struts driven into the ground at the side of the rails next 
the work. He mounts the propelling and other drums upon wheels which 
run on the railroad, 





Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, ec. 

1287. J. L. and J. tiisns, Birmingham, “ Attaching kavbs to doorsend the 
surfaces of other articles, and to lock and latch spindies.”—Dated 23rd 
May, 1864. 

This invention consists of the improvements hereinafter explained in 
attaching door knobs to doors and the surfaces of other articles, and to 
spindles, the object of the improvements being so to construct the parts « 
the knob by which it is attached to the door or surface, or its spindles, as 
to permit of the convenient use of the knob with doors or articles of any 
thickness, or spindies of any length. Part of the improvements may also 
be applied to fastening door or finger-plates to doors. In one of the im- 
provements the patentees connect the knob with the part called the rose, 
) that the knob can turn freely on the rose. On the under side of the rose, 
and fixed thereto, are two ears or projections, and on the door or surface, 
through which the spindle of the knob passes, is fixed a circular hollow disc 
or plate, having in it recesses, into which the ears or projections under 
the rose enter and engage. By placing the rose upo) the said hollow disc 
or plate, and giving a motion of partial rotation to the rose, the said rose, 
and with it the knob, are attached to the door or other surface, The knob 
has in it a square hole, in which the square spindle enters. 























Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War, or for Defence, Gun Carriages, ge. 


1312. R. W. Sievier, Camden Town, ** "— Dated 27th 
May, 1864. 

These improvements consist, under one modification, in making the 
above in sheet metai, either rivetted, screwed, or soldered together, or all 
these modes combined, or any of thein, in the same cannon, mortar, or gun. 
The inside or bore of the cannon, mortar, or gun is to be made in any 
suitable metal, of a thickness thought sufficiently strong; this inside piece 
is welded, rivetted, or screwed to an outside piece, so as to form an outside 
with a hollow space between itself aud the inside piece, representing two 
thin plate guns, one inside the other, but not touching each other at the 
sides. The space between these two thin plate guns is filled up with a 
fluid—say, water—which, when pure, is noucompressible; a plug is then 
put into the holes which has admitted the water, and the gun is ready for 
use, The inventor prefers firing this gun by electricity, and not from a 
veut in the usual way, although cither means may be adopted.—Not pro- 
ceeded with, 
i344. G Hasriring. Southampton-buildings, Chancery-l 

** Breech-loading jire-arms.”—A communicution.— Dated 3lst May, 1854 

The-e improvements relate to breech-loading fire-arms, and the mvention 
consists, chiefly, in the cusployment of a breech cap, hinged at the extre- 
mity of the barrel, so arranged with reference to other parts that tie 
breech-cap cannot be moved longitudinally by the expansive force of the 
charge. Also the invention consists in the means adopted for securing the 
ineech-cap firmly in position when closed, without preventing its being 
readily opened, and ip certain devices employed for extracting the metallic 
carttidge case after the discharge.—Not proceeded with. 


Cannons, mortars, Le. 
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Cats 7.—FURNITU] AN] CLOTHD 


Including Cooking Utensils, Upholstery, Ornaments, Musica! Instru- 
ments, Lanps, Manufactured Articles of Dre: 





1292. J. W. Gounpry, Old Shildon, near Darlington, ‘* Ovrgans, &c."—Dated 
24th May, 1st4. 
This invention consists, First, of an attachment to the key-boards of 
wind iustruments, for the purpose of salhusienr tae hands of the player 





holding notes, and acts by placing a wedge into a correspondingly s 
recess, offered by the deseont of the finger keys, so that all the keys which 
are down at the moment of its action are held down as long as required by 
a slight effort of the knee or other part of the performer. Secondly, it 
consists of further improvements in the method of applyi: clectro- 
magnets for working the pallets of organs, deseribed in the lication of 
a former p yvatent, granted to the present inventor, the ith Oct r, 1863, No. 
2490, which is, first, by a combination of the flexible diaphrazm and the pneu- 
matic bellows principle ; and, secondly, by the employment of water power 
for opening the pallets governca by the electro-magnet, either directly, or 
by interveuing parts, as the pneuinatic bellows. ‘Thirdly, this invention 
contains an application of the pneumatic be:lows ‘ to the swell shutte rs, for 
the pu’ poses of accentuation in music, the apparatus being self-acting, by 
acombination of electro-magnets, governed by wheel work from a metro- 
nome.—Not proceeded with. 























1303. G. Davina, Serle-street, Lincoli’s-inn, London, * Gloves." —A communi- 
cation.— Dated 26th May, 164. 
This invention consists, principally, in ornamenting gloves, more espe- 


cially the cuffs or gauntlets thereof, by printing, stamping, or embossing, 











by means of hot or cold irons, or otherwise, designs, figures, arms, embicms, 
or other devices, either i: the same colour as the glove, or of a different 
colour, but, by preference, in gold or silver. 
1320. J. H. Burke, Loudon, * Improvements in lamps, veesels, ti bess ai 

er especially useful yor preventing the transmission of lame or 








explosive action when using petroleum, camphine, &e.”—Dated 27th May, 
sud. 


This invention consists in the use of sheets or strips of metal, one coiled 
I ’ 












or twisted up within the other, one of such sheets or strips » being corru- 
gated or crimped, each hollow being of small depth only, t her sheet 
Z plain, so that, when placed together, they will ap} rrated in 
view ; and the same, when rolled up tightly, will forma number ot 
smal! "tubs 3, Which m y regulating the depths of the corrugations 

be so fine that any intlammabie substance, into whic th th y 





or crimpings, 
may be inserted or communicate with at one end o 
divided that, if the flame of a candle, or other flame , be applied there 
there shail be no danger aceruing pool the explosion of a body of the 
flammable substance.—Not proceeded wit 


ily, shall be so finely 














1337. W. Hass, Tottenhain pane London, ** Tables.’—Dated 30t 
May. 1864. 
This invention relates to that class of tibles known generaliy as loo table 


or to tables wherein the top is made to (ura up on pins or thum serews 
inseried into the clamps or main framing of the table top, and iato t 
upper block, and consists in a uovel form and arrangement of the s 











and nuts, According t» tuis invention the screws, which may be mude 
much shorter than heretofore, have a plain aud unscrewed portion on the 
inner ends thereof, which plain portion enters a metal socket s: ed into 









the t 
the 





the two opposite sides of the upper block or top of the pillar of 
The nuts thro: gh which the screws are inserted are fixed inside 











opposite to the meta! sockets above ) refe trred to. When removing the ta 
top, itis simply requ site tot v the tw ricmaygiteaey wa ir plam ends 
are withdrawn from thes: ckets, when th vw top.s free to be lifted off, th 
screws remaining in the nuts in the clamps. 
A. V. NEWToN, ancery-lane, London, ** Apparatu a ied to 
clavichord instruments.” —~A communicction, ~ Dut d ist June, 1304. 
The object of this i: ention is to place within, or tu connect with a piano- 






e machinery operating 








forte, or other clavichord instrument, a piece of sim; 

a trip hammer, which shall, at the will of the performer, strike a dram o: 
other like sonorous instrument. The apparatus cannot be described with- 
out reference to the drawinzs. 


CLass 8.—CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightiag Materials, Preparation aud Preservation of Food, 














Brewing, Tanning, Bleachin Dy ing, Calico-Printing, Smeltin 
Glass, ottery, Cements, Paint, Paper, Manures, ec. 
1270. J. E. G. and C. UW. Freeman, Batterascu, * Lia ments in treet 
oil and spivit varnishes, and also drying ous and é€ ti ord 
bleech und otherwise improve th: sane.” —Dated ls , Is64. 
Tn order to huprove the colour and quality of oil varuis which consis 
principaily of gums dissolved in drying oils, the pateutees place them 





close vessel, which they partially fili with the varnish, and the rem 
space in the vessel they fill entirely with oxygen gas, and then by rotating 
the vessel, they agitate the varuish with the gas; or by other means 
varnish may be brought into intiaate contact with pure or nearly pure 
oxyyen gas. before treating the varnish in this manuer, it should be 
aliowed to get perfectly clear and fine by standing for two or three months 
until the driers used in making the varnish are entirely deposited, In this 
manner the colour of the varnish is in part discharged, and its quality is in 





end, acts upon the Jevers or elevators, and raises the ploughs out of the 


other respects improved. Spirit varnish and also linseed oii, boiled linseed 








3, | 


864, 


larly bleached and 


Dec. 2 








o'l, and other drying oils and turpentine, may be simi 

improved in quality. 

1286. R. A. Brooman, Fleet-street London, ‘‘ Apparatus for increasing the 
illuminating power of gas, and for producing gas by the vaporisation of 
hudrocarbons and essences of petroleum.”—A communication. —Dated 
2ist May, 1864. 

The objects of this apparatus are either to increase the illuminating 
power of gas passed through it by bringing it in contact with hydrocarbons 
or essences from petroleum oils, which increave its lighting ae or to 
produce «as by vaporising these essences under heat. may 
be used for various purposes, First, as a carburette . for 
incr asing the illuminating power of gas, with or with ut he at app ‘lied 
internally. Secondly, as a gazogene, or gas producer, in wiich case an 
intense heat must be maintained. ‘The apparatus consists cf two cylindrical 
parts superposed, the upper of which is a feed reservoir, and the lower is 
that in which the essences are vaporised. The two parts are formed with 
flanges at their junction ; a packing of leather is ir yosed, and the 
flanges are secured by bolts. The apparatus cannot be fully described with- 
out reference to the drawings.—Not proceeded with. 

296. B. Jones, ari rinaton, ** Obtaining sulphur srom alkali or blue waste. 

—Dated 25th May, 1864. 

This invention relates to obtaining sulphur from alkali or blue waste, and 
consists in treating the alkali cr biue waste with hot or cold water and 
steam in a vessel specially constructed for the purpose, w vessel the 
sind ealls a digester. 
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“The First ae of this invention consists n apy r electric 
currents, whether thermal, static, or veda metals, 
mixed with or placed in oils while under the influence of heat, or other- 


table, mi inerai, 
‘om J iy of these sub 
imprevet still 
— Vol proce ded 





wise, or into fats or fatty substances, whether anit 
or ly, or any of the hydrocarbons or oils resulting 
stances, The d¢ part of this inveution consi-ts of 
for obtaining par titi 
with. 






tis! 
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affin and other oils in a pure con 





‘ ”_ Duted 2 


sround 
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J. Tuomas, Battersea, ‘* An improved paint. 
composed of copper slag 


This improved paint is ; 
impalpable powder calcined or not, and ground up with oil in the ordinary 


manner of mixing paints. When used without calcination, a dark colour 
approaching to bi is produced, but by calcining the powder, red and 
The 

















brown hues, acco x to the degree of calcination, can be obt 
paint is particular] applicable to protecting the bottoms of iron wooden 
ships, and ali struc vosed to sea-water, It is also ay plic 2 a3 a 
general paint.— Not ith. 
1334. P. G. Eresss, , ' Preparioy cei applicable in the making « 
mouldings on woo a -Dated 20th Muy, ° 
For the purposes of this invention, v interi work, a e>ment is 





and in about the foll wir 


composed by combining the folowing mi 
50 parts 5 alebbnnter 


proportions :— Double size, 1,090 parts ; fine plaster, 
plaster, 25 parts ; platre a aibatre, 25 part S$; moist unsized paper (papier de 
soil being preferred), 15 parts. The size is to be melted at a low tempcra- 
ture, and to it isto be added and mixed the paper which has been pre- 
viously steeped forsome hours in coli water, and then slightly pressed to 
























remove some of the water, ‘Lie plasters are then to be added and carefully 
mixed. Tne cement, when prepared, isto be poured into mouids to obtain 
the requisite forms. When, the cement is to be used for exterior works, 
roman cewent, togetuer with s to be added to the mixture abov 





, : 
ud wih. 





deseribed.—Net pre 
1355. T. PREw, sen., Bex 
millboard "—Dated 
This invention cousi 
— used 





kenhead, ** Manvyacture of paper 

Nth May, 1364. 

+ in the applic ation and use of mat 
These materials are : 


» papier-mache, 























yhorum cotton grass), 
digenous to the Unit : 
lin i paper engine in the ordinary 1m , end ured 
ion With other or — materials In the manufacte re 
) ache, and millboar 
1336. J. Grenock, ** Coolin wad preparation of charcoal to be 





sug me Dak Lsuth May, 1864. 















Jor rejining 
This vention relates to certain improvements in the cooling and prepa- 
raton of charcoal to be used for refining sugar, and cor mainly in the 
— ition of a cold blast or current made to impi: ust or on the 
, by means of a fan or other conve appa r the cooling 
ted by drawing or for. t sh « ne h 





also b 











iN y proceeded with, 
E. Newton, Chancery lane, London, t 
poor products oblauied in the manurseture ov refine 
munication. —Dated 0th May, 1x6 
This imvention cousists in ch Liu 
has been previously partially ¢ tam 
mbetter prepared with powdered sugar, or matters coms ( 
and diluted with syrups, clarified or not, or water; the apps iratus having 
































been ¢ i, the working is to be so coutinued by feeding the crys 

successively with clariiea or other syrup. 

1349. J. Youna, Buctlirsburu, London, “ Treatncnt or distillation of bit te 
rinous substan — Dated 3ist May, Irs. 

Thi ; invention relates to ihe distillation of bituminous coa's ani other 
bituminous substances with a view to the ot ment of oil therefrom, and 
consists, essentially, in effecting such di n by bringin substances 
under treatment into direct conta perma: 2s Containing 
no free oxygen, or other gas tl wil nN combuie with the sabitarice to be 
disti led, or with the peatens of dis such tances being contan 
in anumber of separate vessels or cham ers connected with cach oth 








means ot pipe sor other parsa 
136 F. O. Wako, Ile pais ea 
chroiive ced aad ek “ 
This invention consists 
tion with fluorine, in the form of a fluoride, 
when operating upou the said ore, for the pur; 
chromic acid or chromates. 


Manfeir, Lond 
er Ist June, i> 


gcorem 





romates. 
nh treati 














1365. QO. E. Prieear, Jan nusacture of maganese and 
cv promanganest tad con us or ¢ y kevrefor with other 
metals."—Duated 2nd June, 1504. 

This invention consists ia the luction and munuiacture cf ferroman- 


vith iron iu 





ganese, that is to say, the ¢ mmbination of metallic manganc 
® col Wlae 


t} 





, that is to s 














Various propertions ; and of cupromanyzanese 

tion of metailic imanganese with copper in various pro ions, and of 
combinations or alloysof the aforesaid ferromanganese and cupromanganese 
Ww other metals. The said ferromanganese and cupr mese the 
patentee obtains by a sing’e metallurgic process, directly ei pom Misti 


idues of manganese ores ured for ¢ 
S conta ning wane u 





, or from res 
























































mu other substance 
The processes described by the pateutce 
given here, 
13u3. W. Cormack, Lif D ation of all se 
matters, or seiii-sol fluids ov Gguscous 
hedrocarbous, d 
This invention consists 1, oY current of any 
atm sphe ric air, steam, or us n or combined, 
superheated or o wi ler Cis, Such as 
are usnally employed ta th avccded wit 
1370. W LLorn, J ror saturating appa- 
; Ke Usz 0 “s d vad May, 1564. 
This invention consists of : i alte ow Are) n screw, enc’osed 
Within a suilabie chamber o1 end of the hopper 
opens he lower end i hi or Casin 
screw is left open. Tne screw the tentee forms h 
the upper surface with a non iniber of smuil holes, 
under side of the upper and lower edges of the screw. ihe hollow screw 
may be formed upon a vertical pipe, “which is fitted with a rose jet on the 
lop. d which pipe may be perforated in the si ra short distance down 
from the top. Tne holow screw and vertical sts fitted with a 
uppls pipe for water or her liquid, for saturati ia other 
nulated miterial as it Pom tue nupper, ve ©» ol the 
129 the haish tub other Veos 
CLass 9.—ELECTRICITY. 
Lael liag Ele tric, lagnetic, and El etro-7 nay waius, 
Electrical aaah s, Galeanic Batteries, 
23! W. Rein, Ade le road, ow ck-hill, ** Apj u j esti 
the i tiva of electric graph ves or conductors."—Lated lin 
In the sj« ition of a patent granted to the vatent lated 
ation of electric 


27th April, 1853, apparatus is described for testi 
telegraph wire; ana apparatus Was sulté 
lengths of insulated wire at one time. Nx 
provement is to arrange apparatus suitable for te E 
! , or other form of ¢ maduct 


sucn 

















ir 
is constructed, having at the 
taffing-boxes. It is preferred that this box 





though this is not essential. In 
ulation of a jout, that portion is placed across the 
one halt of the box ¢ essel, and then the other half is closed ecured 
tightly, so thst only a short length of the coated wire will be withiu 
box cr vessel when the testing is to be conducted as described in the speci- 
fication of the former patent. The portion of the coated electric wire 
within the box or vessel is subjected to exhaustion and pressure, the pa 
ing or stuffing at the ends or parts of the box or vessel, where the w 


or Vess 1 she in two part 


testing the state of 





ind 









ire 
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—- and leaves such box or vessel, rendering such parts fluid and air- 

ight. 

1242. J. Hatton, jun., Liverpool, Electric telegraph posts.”’—Dated i7th 
May, 1864. 

For the purposes of this invention the upper part of the post is made of 
wrought iron, while the lower part or socket, by which the post is securely 
fixed in the ground, is made of cast iron, and by preference of a cylindrical 
form. This is not in itself new ; but the present improvement consists in 
the arrangement of a flange or plate, which is combined with the socket, 
to prevent it sinking or shifting when set up in light or swamping soil, the 

ge or plate being made in two ora greater number of parts, and of 
liar construction, as hereinafter described. The patentee forms holes 
in the flange or plate, to allow of the earth being rammed solidly around 
the socket. Around the sockets, at one or more places, projecting lugs are 
formed, of such shape as to fit corresponding dovetail or other suitable 
parts of the flanges or plates which are to be fitted thereto, and to project 
therefrom. It is preferred that these flanges or plates should be of a cir- 
cular form, and that they should each be made in two parts or halves, 
which at the edges, where they come together, are made to fit and dovetail 
or hold together, so that when the two or other number of parts of which a 
projecting flange or plate is composed are connected, they shall fit the 
projecting lugs on the outer surface of the socket, and also go together and 
form a horizontal projecting flange of the desired size or diameter. In 
these plates or flanges holes are made of a size to admit of the earth being 
rammed around the socket after the socket has been placed in a suitable 
hole, and the flange has been fixed thereon. One or more of such project- 
ing flanges or plates is or are fixed on a socket, according to the nature of 
the soil in which the sockets are to be fixed. 
1303. G. Scuaun, Upper Holloway, “ Transmitting currents of electricity for 
telegraphic purposes.” — Dated 25th May, 1864. 

This invention relates to the production of new circuits for the electric 
current. These new or additional circuits the inventor obtains by connect- 
ing the transmitting wires with a line or lines of insulated wire, in addition 
to th-ir being connected with the earth, which line or lines will act as 
artificial earth lines for the return elements.—Not proceeded with. 





Cxass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1227. W. E. Newrox, Chancery-lane, London, *‘ Rotary engines."—A com 

munication.—Dated 14th May, 1864. 

The object of this invention is to produce the simplest engine that will 
operate by pressure of steam or es. This is effected, mainly, by the 
peculiar construction of the valves, whereby the friction of the parts is 
reduced. The inlet of steam is so arranged that it will barely cease ope- 
rating at the crossing of the valve before it recommences on the otber side, 
the steam always having an outlet. 

1228. A. Fryer, Manchester, ** Treating animal charcoal in the process of 
revivijication.”—Dated 14th May, 1864. 

The patentee claims, First, cooling animal charcoal after revivification by 
means of steam and exposure to the air. Secondly, cooling animal char- 
coal after revivification by bringing it in contact with revolving bodies, 
whereby it is dispersed or separated and exposed to the air. Third'y, the 
employment of apparatus composed of conical pipes euclosed in a heating 
chamber placed vertically, and of larger diameter at bottom than at top for 
the purpose of drying animal charcoal. 

1229. L. Bricout, Rheims, “ Apparatus employed in carburetting gas.”— 
Dated 14th May, 1864. 

This invention consists in fitting in the bottom of the carburetting vessel 
one or more valves or taps which can be worked from the outside of the 
apparatus, in order to draw off the liquid and impurities when and as often 
as required, 


= R. Jones, Birmingham, “ Self-acting money till.”—Dated 14th May, 
864. 


The frame of this self-acting money till is made drawer fashion, and may 
be either of wood or metal (by preference wood) ; it has three divisions made 
in a Jongitudinal direction, the upper one being fixed and divided into three 
money compartments ; the middle longitudinal division is a sliding drawer, 
by meaus of which the necessary action is given to the apparatus, aud the 
lower division is the money drawer, which is to fiually receive the coins 
deposited. 1t has been mentioned that the upper longitudinal division of 
the frame is fixed and divided into three money compartments, which are 
to be so arranged that those on the left and right hand are intended for 
silver coins, and over which is a glass (through which the coin may at any 
time be seen and recognised’, the centre being so divided that at the further 
end a compartment is reserved for gold coins, over which may also be placed 
a glass top, the remaining space being reserved as a convenient receptacle 
or receptacles for copper and silver, and over which no glass top is intended 
to be placed, this compartment being merely intended as a convenient 
receptacle in which a certain quantity of loose change may be held. The 
left and right hand division, which are intended for silver coins, are again 
divided vertically by means of wooden or metal flaps, which may be of any 
number, but the number of which must of course be regulated by the 
length of the frame. These flaps as applied to the silver compartments the 
pater tee calls the cheek flaps, and they are loosely hung from their upper 
parts in the frame in such a manner that their lower ends fall upon the 
sliding drawer by means of which the action is given. These flaps are fitted 
with a groove of suitable form and size to aliow levers to be drawn through 
them by the action of the siiding drawer. The levers are pieces of metal 
or wood of a suitable shape, which are also hung loosely in the frame, but 
which are placed in the bottom parts of the silver compartments. The use 
of these levers is to raise the cheek flaps upon the closing of the sliding 
drawer. 

1231. J. Brapy, Manchester, “ Quilted crinoline skirtings.”—Dated 16th 
May, 1864. 

This invention consists in combining metallic ribs (as now employed for 
skeleton crinolines) with a quilted petticoat or skirt, by attaching the 
said ribs beneath the skirt, after it has been quilted, by means of strips of 
tape or other material, so as to form one garment. - Not proceeded with. 
1238. G. CHAMBERS, Russia-row, London, ** Bags."—Dated 17th May, 1864- 

The inventor proposes to manufacture bays (somewhat similar to those 
known as ladies’ reticules) of jeather cloth, or other suitable material, and 
of any form, shape, or size, differing little from those at preseut in use for 
carrying despatches, toilet appurtenances, and articles for various uses. 
He fastens these bags and the pockets or receptacles made therein or thereon 
by lock snaps, or snaps with other fastenings, buckles, and clasps, but 
instead of making the clasps and other fastenings of iron or stvel, he makes 
them with copper or brass, coated with pure silver, so that exposure to 
wet, the perspiration of the hand, or other moisture will have no destructive 
effect, and the whole of the metallic furniture on these bags will be solid, 
and as if made of pure silver, and capable of receiving and retaining the 
same polish.—Not proceeded with. 

1241. P. G. Eressr, Paris, ‘ Manufacture of mouldings and ornamental 
devices on wood,”"—Dated lith May, 1864. 

For the purposes of this invention, im place of preparing the mouldings 
and ornamental devices separa:ely by moulding the same and then causing 
them to be fixed or glued on to wood as heretofore, moulds of gelatine or 
other flexible material are, according to this invention, employed in the 
following manner : - The wood to be employed, whether for picture or other 
frames or for decorative mvuldings, is simply shaped roughly to the 
contour or outline of the intenced moulding or ornamental device. A 
gelatine or flexible mould of the intended device or moulding, produced 
from a pattern in the usual manner, is then filled with the ordinary 
material or other composition in a fluid state, and then the wood is pressed 
into the mould so as to displace a portion of the liquid or soft material or 
composition, leaving only so much as will produce the desired device, and 
the materia! or com osition is then allowed to set while the wood is beld in 
position in the mould. When the material or compo-ition has set, it will 
adhere to the rough wooden surface, and allow the flexible mould to be 
removed, and such mould may be again and again used. The moulds are 
made iu suitable boxes of wood or other material to give them sufficient 
strength.—Nut procerded with 
1254. J. B. Merrikis, Bath, ** Bottles or vessels for containing poisons.” — 

Dated 18th May, i864. 

The patentee forms these bottles or vessels by casting or moulding the 
same with protuberances, excrescences, or projecting portions. 

1251. T. Dean, Lamb's Conduit-street, London, ** Buttons.”—Dated 18th 
May, 1:64, 

This invention consists in constructing buttons capable of revolving 
round or within their shanks, and im connecting buttons to garments by 
frming an enlarged head on the bottom of the shank, which is inserted 
mw a plate already fixed, or ready for being fixed to the garment to which 
the button is to be attached, and which plate is formed with one or more 
flaps. On the shank being thrust into the plate, the flap or flaps is or are 
parted, then fall or spring together, and prevent the head of the shank 
from passing back agaiv through the plate. While atteching the button, 
this plate aliows of its rotating if the shauk iscircular. For other revolving 
buttons the inve:.tor connects the shank when made of textile material, or 
when made of metai he forms it in a piece with a disc capable of revolving 
within the plate forming the back of the button. In some cases he makes 
the rim only of the button iree to revolve, the rim being secured by 
ne or clampimg the edges on the body of the button.—.Vot proceeded 
with. 

1256, W. Apgins, Birmingham, * Lever wrench or self-adjusting spanner.’— 
Dated 18th May, 1863. 

This invention cunsists in dividing the shank or handle into two parts, 
and connecting them by a strong joint close to the slidiwtg jaw, whiie that 
part of the lever or handle that extends between the joint or fulcrum on 
which it works forms a cam or curved wedge, that forces the movable jaw 


more or less in close contact or grip with the nut or screw it hasto turn; so * 





that, in reality, any increased strength or power required to turn the nut 

or screw, so in proportion is the intensity of the grip on the head of the 

screw or nut by the cam action of the lever.—Not proceeded with. 

1261. G. Homrray, Whitley Lodge, Halesowen, Worcestershire. “* Making or 
Sorming the links of iron or steel chuins, chain cables, shackles, couplings, 
or parts of the same.”—Dated 19th May, 1864. 

In performing this invention the patentee takes the bars of iron or steel, 
either hot direct from the rolls, or cold, and coils them upon a mandril or 
bar of such a shape and distributed upon the mandril or bar in such a 
manner, that the coils, when cut into pieces, shall form links of the required 
shape and size, and having scarfed, or spliced, or other joints used by,chain 
and chain cable makers, and with sufficient openings between the joints to 
allow of their being linked together and closed up before being welded. 
He al-o cuts the coils, and links the pieces together, and closes up the 
joints by improved machinery. The machinery consists of a mandril of 
the shape of the link required, fixed into a headstock, having driving gear, 
speed wheels, and reversing and stopping motion. A collar, turning in a 
carriage, is fitted upon the mandril, and is made to slide upon the bed from 
end to end of the mandril, to discharge the coil. The end of the mandril 
opposite the headstock is supported by a carriage, which is made to slide 
out and fall out of the way, to allow the coil to pass on to a bar connected 
with the shears or saw. A tool, fitted into a rest or saddle, is made to 
slide from end to end of the mandril, to give direction to the bar of metal, 
and regulate the pitch of the coil. A sliding collar and carriage is also car- 
ried upon the sliding rest or saddle, when required to prevent the mandril 
from springing during the process of cooling. 

1266. W. Dray, Arthur-street, London, ‘* Apparatus for raising carriage® 
cnd other weights.” —Dated 19th May, 1864. 

This invention consists of an upright, pierced at intervals with holes, for 
the reception of a pin, and of a head formed of two plates of iron, kept 
apart by a distance-piece or block, sufficiently wide to allow the head to 
be moved up and down the upright; at about the centre and lower part of 
the head a hole is drilled through the two plates, and a stud being inserted 
through these holes, and one of the holes in the upright, the head is free 
to oscillate on this stud. The fore part of the head terminates in a nose, 
which may or may not be fitted with an oscillating crutch. The back part 
of the head extends behind the upright in a direction opposite the nose ; 
it is pierced with holes in the upper part, and carries a lever, the short 
arm of which is bent and comes in contact with the back of the upright, 
while the long arm is carried out from the head, and forms the bandle by 
which the apparatus or lift is worked. After the weight has been raised 
upon the nose a pin is inserted through one of the holes in the head, which, 
coming in contact with the back of the upright, enables the weight to be 
kept raised as long as desired. 

1273. F. Nopus, James-street, Cannon-street-road, St, George's-in-the-East, 
“* Machinery for raising and applying water and other fluids.”"—Dated 
20th May, 1864. 

In performing this invention the inventor uses iron, or any other kind of 
metallic pipe or pipes made of any other suitable material, and he has air- 
tight chambers or reservoirs, into which he delivers the water or other 
fluids near the top, and he has a Valve on the aperture to prevent its 
returning back. He raises the water or other fluids out of the chamber 
or reservoir by another aperture near the bottum, which aperture is con- 
nected by the next pipe, which delivers the water or other fluid into the 
next chamber or reservoir near the top, like the first, and so he continues 
to raise it to any required height. The machinve is worked by a pump, or 
any other suitable contrivance, by manual or motive power, The object is 
to break the column of water or other fluid at every chamber or reser- 
voir, and it wili remain stationary in the pipes, chambers, or reservoirs 
when the pumps or other suitable contrivances are not at work.—Not pro- 
ceeded with, 

1280. C. Mrnasi, Kentish Town-road, London, “ Apparatus for hatching 
eggs.” —Dated 2ist May, 1864. 

This invention consists in apparatus for the application of heated sand, 
or other material, over or on the upper surface of the egyes, by means of a 
box, tray, or covering, the bottom of which is composed of a fabric or 
yielding material, sufficiently close in its texture or quality to retain the 
sand or material used, and which may be any convenient granulated mate- 
rial, of such weight or character that it may press sufficiently upon the 
yielding bottom of the tray to cause it to press against, er be in contact 
with, a considerable portion of the upper surface of the eggs, or allow 
them to be imbedded in or against such yielding bottom, and 1m forming 
the apparatus with a bed or beds for the eggs to rest in or upon, consisting 
of a plate with holes therein, so as to allow the under surfaces of the eggs 
to be exposed to the atmosphere, and their sides to be surrounded by tur 
or feathers, or any convenient packing or clothing, placed upon it and 
around the eggs. The heat requisite for warming the sand may be applied 
by heated water, heated in the box by means of a lamp or glass flame, the 
box being, with this object, constructed of metal, and formed with 
a false or rigid bottom, likewise of metal, and situate over its yielding 
bottom, the part where the lawp or flame is applied being an extension 
beyond the yielding bottom. 

1281. J. Epwarps, Basinghall-street, London, ‘* Manufacture of fastenings 
Sor articks of dress and other purposes.” —Dated 21st May, 186 

This invention relates to improvements in the manufacture of fastenings 
for articles of dress and other purposes known as hooks, which hooks are 
also applicabie to the suspending of curtains and other articles The 
patentee forms a hook of any suitable size like the letter 8, making one 
point to project beyond the bow, which point is made to enter the article 
to be fastened or suspended ; the other point enters a suitably formed eye 
made on the article to be fastened, or enters an eye fixed on a ring when a 
curtain or other article is to be suspended. When it is needful to detach a 
hook, it can be done by drawing the point out of the article as a pin is 
drawn. He also forms a hook, as before described, but leaves one end 
shorter, which end he turns on towards the body of the hook. This hook 
has to be sewn on in the usual way, and does not require to be cut off when 
the articles require washing. He also forms a hook, as before described, 
but turns one end inwards, thereby forming a loop by which to sew the 
hook ov. This hook can be sewn ov in the usual way, aud does not require 
to be cut off when the article requires washing. 

1282. J. O. WinKLES, Birmingham, ‘ Fustenings sor sleeve-links, solitaires, 
dc.” —Dated 21st Muy, 1864. 

Upon one side of a disc or flat plate of metal the inventor hinges a catch, 
just as a brooch pin is hinged to a brooch; but the said catch is not con- 
structed in aright line, asis a brooch pin, but is bent over so that the free end 
of the catch falis upon the plate of metal upon which it is hinged. The 
spring which is to secure the catch in its closed position consists either of 
a piece of steel, brass, or German silver wire, or may be of any other kind 
of metal which it may be desirable to use. The said spring is secured at 
one of its extremities upon the same side of the metal plate as that to 
which the catch is attached, the other or free end of the spring terminating 
in a loop, which is hung loosely round a pin or stud fixed upon the plate, 
The spring is of such a shape, and is so shaped that its tendency is to press 
against the catch, and to take intoa slot or groove with which the said 
catch is provided. The catch is released from its closed position by the 
loop at the free end of the spring being pressed either inwards or outwards 
(according to the position of the spring and catch).—Not procecded with. 
1284. W. G. end J. H. Topmax, Bow-lane, London, ** ’resses for printing 

or stamping.” —Doted 2ist May, 1364. 

The pa:entecs form these presses for stamping or printing of cast iron, or 
other suitable material, and place in the bed a piece of india-rubber, or 
other suitable material, on which to place the paper or other sheet to 
receive the i.pressiop. In the head of the machine they mount an uprighy 
rod so as t» side vertically in guides, and having a head suitable for apply- 
ing pressure by the hand. This rod or stem is constantly actel on by a 
spring forcing it upwards, the spring being helical, and placed on a rod or 
im a tube tmmediately betind the stew, The lower part of the stem has a 
cross or T end, with an arm at each end extending forwards; these arms 
have earings. in which is mounted a smal! shaft carrying the stamp or 
block bearing the device or subject to be stamped or printed. This shaft 
performs partial rolation, so that when the stamping block is depressed, 
the device is dow ward, but when it rises it is inverted and presented on the 
upper side. This operation of rotation is performed ry means of a pinion 
fixed on the shaft, taking into a certain number of stationary rack teeth. 
This shoft is further furnished with guide pieces, taking on to fixed pavallel 
guides ov which they slide during tie rise and fail of the stamper. 

1288. J. E. Hovyes, Canningtowa, * Certain tnprovements in the raising, 
lowering, or cOmveyiny of jluids or solid bodues by atinospheric pre ssure, 
and un the manner of creating and adapting @ vacuum to effect such pur- 
poses.” —Dated 23rd May, 1864. 

The main features of this invention consist in creating a vacuum ina 
chamber by the expioding of any of the well known compounds, such as gun 
cotton, gunpowder, or the miature of any of the explosive gases with sir, 
such as sulphuretted hydrogen or hydrocarbon, with their proper equivalents 
of atmespheric air, to render them explosive or combustible ; or by partially 
consuming hydrocartonaceous fluids, and then exploding the residue to 
expel the air from such chambers. The process of exploding or igniting 
such gases or fluids is eitier by direct action of the flame, or by the passing of 
a current of electric fluid throuzsh such explosive gase-, so that, when the 
explosion takes j lace, it expels the air through suitable valves from such 
receivers, Which valves are immediately closed by any known mechanical 
means, and the vacuum maintained, which can be used for tne raising or 
lowering of heavy bodies or fluids, or the conveying of letters, parcels, or 
passengers throuzh pueumatic dispatch tubes, in cither a vertical, inclined, 
or horizontal direction. —Not p.oceeded with. 

1230. G TT. Bovsririp, Loughborough Park, Brixton, “ Machinery for 
cutting files.”—A communication.— Dated 28rd May, 1564. 

This invention cannot be described without reference to the drawings, 
1293. J. ADAMS, Archer-street, Great Windmill -street, °° Cocks and apparatus for 

drawing-of and regulating the flow of liquids.” —Dated 24th May, 1864. 

In constructing a cock apparatus according to this invention, the valve 











or plug is of cylindrical form, fitting truiy in a cylindrical chamber, yet 
capable of being slid therem so as to cover and uncover the passages 
situated at opposite sides of the chamber. The plug or valve is divided 
into two parts, and a spring is introduced between such two parts, tending 
at all times to separate them, by which the halves or parts are pressed 
respectively against the inlet and the outlet passages of the cylindrical 
chamber within which the valve or plug slides. The plug or valve has a 
spindle or stem fixed to it, which, when desired, works through a stufllog- 
box. Or motion may be given to the spindle of the valve or plug by acting 
on it by an axis passed through a stuffing-box, or by other convenient 
means. Although it is preferred that the valve or plug should be cylin- 
drical and work in a cylindrical chamber, it may have two flat or even 
angular faces working in a corresponding form or section of chamber, the 
two parts of the valve or plug being, as above explained, acted on by a 
spring between them tending to drive the two faces towards the two 
opposite fluid passages. In like manner may cocks or apparatus with three 
or more fluid passages be constructed, the plug or valve being moditied 
accordingly. 

1295. P. Ross, Shefield, * Handle or stock for tools, &c."—Da'ed 25th May, 

1864 





This invention consists in forming an elastic aperture ‘n the head of the 
handle, by boring a hole for the reception of the shank of the tool, and by 
cutting, witha circular saw or otherwise, through the handle head lengthwise, 
whereby it may be said to be divided into, by preference, four equal parts. 
The head of the handle is somewhat conical, and has a screw thread cut on 
the outer surface thereof, on to which a collar of a corresponding shape is 
free to screw. The shank of the tool or other article to be inserted in the 
handle, is made somewhat larger at its outer than at its inner end, so that 
when placed in the aperture in the handle head, and the collar is screwed 
down, the divided portions of the wood of which the handle is composed 
are pressed and jammed closely together, and against it, the larger portion 
being inside preventing motion and rendering escape impossible, The tool or 
other article may be easily removed by slightly turning the collar sutlicienuly 
to release or open the siits in the handle head.—Not proceede¢ with, 

1298. W. Passimore, KAirkdale, Sydenham, “ Making sewing iwachenes 
rotary hair-brushing machines, electrical apparatus, and Lethes, self 
acting.” —-Dated 25th May, 1864. 

This invention consists in waking sewing machines, rotary hair-brushing 
machines, electrical apparatus, and lathes, self-acting, by the agency of 
amachine composed of clock-work machinery, with the addition to the 
usual wheels, pinions, and other parts used in the construction of clocks, of 
a fly-wheel to carry aline or band, an extra slide bracket for support of the 
fly-wheel, and a break for regulating or staying the motion.— Not proceeded 
with. 

1299. W. Law, Birmingaam, “ Dress fastenings.”— Dated 25th May, 1864 

This invention consists in forming of wire, fastenings for dresses, bands, 
and belts. 

1307. H. Reprerx, Nottingham, ** High-pressure cocks, taps, or valves.”— 
Dated 26th May, 1864. 

This invention relates to cocks, taps, or valves formed of two or more 
parts connected together by screwing, rivetting, soldering, or otherwise, 
and consists in turning, casting, or otherwise forming a seat in the 
cock, tap, or valve for the reception of a washer made of leather, 
vulcanised india-rubber, or other convenient material, as metal, lignum 
vite, or similar wood, or gutta-percha, which washer, when forced 
home, remains in its seat until it is worn out, when it can be readily 
replaced by unscrewing or otherwise withdrawing the plug or collar which 
had forced it home and held it when there ; upou this washer is pre-sed 
plug, which effectually stops the way part of the plug passing inte the hole 
mm the washer until it is released by unscrewing a crutch, or by raising or 
lowering a lever, or by other means of releasing such plug. The plug is 
composed of metal, or other convenient substance, and when used with a 
crutch may be separate from the crutch, or it may form part of it. When 
the plug is separate from the crutch, the end opposite the washer is 
elongated, and takes invo a hole formed for it in the crutch or serew plug, 
or a slot may be formed in the plug for a lever to siide in, 

1309. L. A. W. Lunp, Clerkenwell, “ Studs, buttons, sleeve-links, &e."—Dated 
26th May, 1864. 

The above-named, and other similar articles, may be compose. of ivory 
and gold, or silver and enamel or precious stones, or of bone or other hard 
wood, or of nut, tortoise-shell, or vegetable ivory, and gold or silver. In 
the manufacture of such fastenings as studs, sleeve-links, and buttons of 
ivory or other substance, the inventor proposes to apply a surface or thin 
plating of gold or silver to the exposed portion of the article as follows :— 
The surface of the ivory to be covered is formed of the desired shape or 
outline, either hemispherical or oval, or otherwise, and the plate of gold or 
silver is made to fit accurately over or upon such shape, but in order to 
attach the gold or silver to the article, he fastens a rivet to the interior or 
the concave surface of the metal by the means of solder, and passes the 
rivet through the stem and back of the stud, after which he enlarces the 
rivet by tapping it so as to form a burr or enlargement ; he thus secures 
the rivet from becoming l.ose. Or the rivet may have a screw thread cut 
on its extremity so as to secure it into the back of the stud,—WNot proceeded 
with. 

1313. H. M. Harwoop, Birmingham, and G. Wurtrorn, St. John’s Wood, 
London, ** Bottle holders.” —Dated 27th May, 1864. 

In one of these improvements the patentees make the bottle holder so 
that the bottle way be introduced from the top. In this case they fix to 
the base of the holder two vertical curved plates, which, with a third plate 
hinged thereto, make a case which emoraces the bottle. The hinged plate 
is furnished with a spring which passes it into a vertical position, Lu order 
to introduce the bottle into the holder, the hinged plate is turned aside, 
and the bottle lowered on to the base, The hinged plate is then allowed to 
close upon the bottle, when the bottle is secured to the holder, The 
movable plate may be secured to the fixed plates by a collar at top of tho 
case being made to connect the said movabie and fixed plates. In another 
of the improvemeuts the bottle is introduced into the holder from below, 
The holder has the general figure of the bottl, and the bottom of the 
holder is hinged to the body. By turning down the bottom, the bottle 
may be introduced into the holder, The bottom may be fastened, when 
closed, by means of a spring, catch, or bolt. In another of the improve- 
ments the body and the b we of the holder are made 5: parate,and ¢> nected 
with aud disconnected trom each other by fastenings resembling in con- 
struc.ion and action the bayonet joint fastenings. The base is provided 
with a central spring stem, on which the concave bottom of the bottle 
rests, and by which the bovtle is pressed on to the body of the holder. 

1315. J. EKastwoon, Litchurch, near Derby, ** Machinery for paddling iron 
and ste." —Dated 27th May, 1864. 

This invention consists in the arrangements of machinery h-reinafter 
described. Over an ordinary pudding furnace the patentee places a shaft, 
on which there is a crank Connected by a co necting rod to the short ead of 
a bent lever; the other or long end of the lever hangs down iu front of the 
furnace for the puddling rabble to be attached to it. this lever has its 
fulcrum in an arm, projecting upwards and outwards over the front of the 
furnace ; the bottom of this arm rests in a socket, to allow it toe tarn from 
side to side, which turning is effected by being connected by a rod to a pin 
c-rried in a worm wheel, which revolves on atixed -tud, and is set in motion 
by a worm upon the shaft before named. The whole is secured together on 
a bracket or bed plate, with the necessary pedestals, and is supported on 
the furnace in an ordinary way. 

1317. G. A. C. Bremae, Unana, Westphalia, Prussia, “ Apparatus for the 
pucdling of tron and stect.”— Dated 27th May, 1804. 

The object ot this invention is to reduce the labour of the operator, and 
to ubiain more equal and certain results than heretofore, and the invention 
consists, mainly, in rendering reververatory furnaces ued for ihe pudding 
of iron and steel self-acting, or nearly so, by g ving mocion to tie bottom 
or bed of the furnace, and in using we combinwtion therewith cortain 
mechanical appliances for actuating «isting the action of the pudclers 
twols used during the process.—Nof proceeded with. 
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Dock AccommopaTion 1N Honson’s Bay.—A new graving dock 
is about to be constructed at Williamstown, a port in Hobson's Bay, 
A portion of the contract has been taken at £12,000 by an Australian 
firm. The present contract is for a portion of the sum of £25,000 
voted by Parliament ou February 4 inthe present vear, “ towards 
the erection of a graving dock «i Williamstown.” Mr. Verdon 
states that the estimated cost of the dock is £100,000, aud that it 
would accommodate the largest vessels which came to the port. It 
is also stated that the dock would be so constructed as to admit of 
its extension ata future time if necessity arose. 

Tue Lon» Wanven.—I[n this ship wo understand that the Amiralty 
have adopted the U form of bow, first proposed, we believe, by the 
late Richard Roberts. The slightest thought will convince anyone 
that when the bow of a ship is formed like a V is will cleave the 
water with facility as the ship plunger, and thus tend to 
increase the violence of each plunge. A bow, on the other 
hand, formed like a U, will be obviously greatly obstructed by the 
water in its descent, and thus the violence of the plunge will be 
diminished. For these reasons it is anticipated that, in spite of the 
great weight of armour which the Lord Warden will carry, which 
exceeds that of any other vessel afloat, sbe will bs easier ina seaway 
than any previously-constructed iron-cased frigate. This form of 
construction will, at the same time, give greater space and airiness 
in each deck, and aiditional security for the powder and shel! maga- 
zines, which will be kept at least 8ft, below the water, and within 
the shelter of the armour casing. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMP ION, AND OTHER 
DISTRICTS. 

(From our own Correspondent ) 

Rerorts rrom Sevtn Srarrorpsutre Ironmasters: No Revival 
of Demand—Tue Great Meetine or Yesterpay IN Brrwincuam : 
Who were to be present: What was to be liscussed—MeEN AND 
tHerm Wages: Alleged Determination to Resist a Reduction: Pro- 
bable Willingness to Accept the * Drop”—TVne CHAIRMANSHIP OF 
tHe Trave: Mr. Hartley the Probable Chairman—Wetsu JRon 
Trape: Prices Receding--Deatu or A Weawtuy TRonmasteR— 
Harpware Trapes; Localities and Branches Specified: The Year 
Closing Well—Deatu From THE Fire at THE SumMmeerorD Lock 
Works—Borer Exposition. 

Tue reports of the state of the iron trade of South Staffordshire are 

to the effect that no improvement has taken place during the past 

week, and that nearly twice as much work might be done at the 
collieries and the finished iron works if there were specifications 
enough in hand. Complaints continue to be especially loud relative 
to the smallness of the demand for plates. A few orders have in the 
week been received for bars for éxport, and the stocks in the ware- 
houses at home are so low that specifications are being received for 
small lots from those quarters in anticipation of the decision of the pre - 
liminary meeting next week, when buyers still think that there will be 

a reduction declared. The question is, however, difficult of decision at 

this date; but the probabilities are in favour of a reduction to the ex- 

tent of 10s. a ton. 


The advocates of this reduction state that already | 


the price of iron has been virtually reduced in this and other districts, | 


and that therefore it had better be declared. Much, however, would | 
depend upon what took place at the great meeting of the trade 
yesterday (Thursday), in Birmingtam. 


On Wednesday there was a numerous attendance of ironmasters | 


on ’Change in Wolverhampton. Very little business was, however, 
done in either pig or finished iron; but there was much conversa- 
tion as to the prospects of the trade, and the probable course which 
would be taken at the meeting in Birmingham. At that meeting i 
was expected that there would be deputations from Sheflie!d, 
Middlesbro’, North Staffordshire, and elsewhere, in all which 
districts there is unders'ood to be a desire that a reduction may 
be declared here. On most hands it was thought that the reduction 
would be 1s. a ton puddlers, and millmen 10 per cent. That there 
would be a reduction, there seemed to be no doubt. At the same 
meeting prices and the chairmanship of the association would, it was 
thought, be discussed ; although these matters wi!l receive no official 
decision till next week, when the association will hold a preliminary 
meeting. A meeting at which so wide a representation of the trade 
has taken place has never before been held. The discussions will 
exercise a permanent and powerful influence upon the branches 
of industry to which they relate. The workmen at one 
time intended to hold meetings in anticipation of this gathering, 
but they subsequently determined to postp. ne their operations until 





they knew the precise course that the masters were prepared to 
adopt. A letter has appeared in a local newspaper signed by the 
secretary of the Brierly Hill executive of the Ironworkers’ Associa- 
tion, in which“ the pluck of the men in ’63” is referred to and an 
intimation expressed to the effect that rather than submit toa redue- 
tion in their rate of wages the men were prepared to work two days 
a week only. | do not, however, think that these are the senti- 
ments of the majority of the men, the beiter educated of whom would 
never think of suggesting any such Utopian scheme, knowing 
well that the cost of keeping together works for the purpose of 
carrying them on only two days a week would ruin any master; and 
that two days a week to puddlers and millmen would mean starva 

tion to labourers, colliers, furnacemen, and others. No; I believe 
that if there should be unanimity of sentiment on the question of 
wages on the part of masters from the leading districts the men will 
not generally object to such a reduction as will bring wages down to 
the point at which they were before the extraordinary course was 
taken by Mr. W. O. Foster, M P., of reducing prices £1 per ton, 
without reference to wages, afer the preliminary meeting had 
resolved that there should be no alteration. Unanimity of sentiment 
between the employers here and those of the newer districts was to 
be regarded by the South Stattordshire masters as a sine qua non to a 
reduction. Further, the leading houses here would not consent to 
any alteration unless the meeting should be prepared to make 
common cause, and consent to a general lock-out if any individual 
works should be selected for assault. 

The chairmanship of the association must fall to the member of 
the trade to whom we referred so soon as the question of a successor 
to the late Mr. Philip Williams was mooted. Mr. John Hartley is 
in every respect fitted to stand at the head of an association of which 
he has long been an influential member. The change from a life to 
an annual or triennial period of service is still advocated by the 
majority of the trade, and itis gaining in favour amongst the influen- 
tial members of the trade. 

South Wales houses are more ready to receive orders than they 
have been for some time past; and for a really good order we don't 
think that the Welsh firms would refuse an offer of from £6 15s. to 
£6 17s. 6d. 

Mr. Samuel Mills, the wealthy ironmaster and colliery proprietor 
of this district, who possessed a large amount of property about 
Darlaston in particular, and who has only very recently retired from 
business after disposing of much of his property to Messrs. Llovas 
Foster, the ironmasters of Wednesbury, died on Saturday last. “He 
could not have possessed much less than £400,000, : 

The bills ot the tirm of the late Thomas Silvester, of the Provi- 
dence lronworks, Westbromwich, have been returned. Mr, Silvester 
died two months ago, and left the business to his only son, Lucas 
Silvester. Creditors had no coniidence in him, and the works were 
stopped last week. ‘The executors have filed a bill in Chancery for 
the administration of the estate. The unsecured liabilities are set 
down at £8,000, 

The creditors of Mr. John Harland, of the Green-lane Furnace, 
Bloxwich, and Toll-end Ironworks, met in Birmingham on yesterday 
(Thursday) week, and were offered 2s. 6d. in the pound. They 
refused the ofler, and an absolute assignment took place, i 
_ Phe general hardware trade of this district are in a quiet condi- 
tion, Nevertheless, the better state of the money market leads 
manufacturers to anticipate an improved demand as soon as the 
Christmas holidays are over, At the present moment manufacturers 
have sutticient orders in hand to keep their works going. Relative 
to specitic branches we have to report that in Birmingham the metal 
rollers, brass founders andedge-tool makersare tolerably busy, and the 
electro-platers and bedstead makers are well employed. In Wolver- 
hampton the japanners are not doing much, but the tin-plate 
workers, locksmiths and brass founders are working full time. ‘The 
manutacturers of screws, rivets, &c., have no cause for complaint 
‘The best lock makers are especially busy, and the safe makers are 
full of orders. At Willenhall the lock trade is generally quit, 
which is mostly the case at this period ot the year. The Indian 
orders, however, keep the makers of best brass till locks working full 
time ; and the trnnk lock makers were never more busy. The key 
stampers are unusually active. At Bilston the japanners and blank 
tray makers are in a depressed condition, as also are the gun lock 
makers at Darlaston. At Wednesbury large orders are in course of 
execution for marine tubes, and the spring makers are moderately 
engaged. At Westbromwich the hollow-ware makers are ex- 
periencing a falling off in the demand for their commodity, but the 
chain cable and anchor makers there and at Stourbridge and Tipton 
are busily employed. At Walsall trade is generally slick. 

On the whole the year closes weil iu the manufacturing trades, 
only little want of employment having been experienced in any 
Jeading branch throughout the year, whilst the hands have at the 
same time been emploved on goods to order. 

One of the men burnt at the tire at the Summerford Lock Works, | 
Wiileohall, on the 7th instant, named Joseph Watkins, died on 
Friday last from the injuries received. At the inquest on Monday | 
it transpired that no express order had been given that no light 


| twenty yards, and turned completely upside down. 
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should be taken into the room in which the twenty-gallon cask of 
mineral turpentine was kept, and the jury returned a verdict of 
“ accidental death,” with a recommendation that Mr. Tildesley 
should take precautions for the prevention of similar accidents in 


| future. Mr. Tildesley, and the other three men who were injured, 


are progressing towards recovery. 

A boiler explosion occurred at the flint works of Mr. Perry, near the 
Stoke Cattle Show, on Wednesday week, which resulted in severe 
injuries to four men, and the destruction of property to the amount 
of £609, About half-past two o'clock a large boiler used for the 
flint-grinding machine at the works exploded, destroying nearly the 
whole of the premises. The boiler, which is about 20ft. in length by 
6ft. in diameter, was lifted from its position to a distance of about 
The cause of the 


| explosion is not at present known. 





| We learn, by a telegram received just before going to press, that 
the ironmasters, at the Birmingham meeting yesterday evening, de- 
cided on giving a fortnight’s notice on the 31st inst. for a reduction 


° 


of 1s, per ton to puddlers, and 10 per cent. to millmen. } 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Liverroot : Shipbuilding on the Mersey — Nortu-Eastern 
District: Messrs. Pile, Spence, and Co.; Launch of the Cuban; 
The North-Eastern Railway (Stockton and Darlington section), and 
the Consett Ironworks: Suggested Extension of the North- astern 
Railway in Yoréshire—Srare or Trape : Cleveland Pig Iron: 
Sheffield: Derbyshire — Coxprrion or THE ManuracrurinG 
Disenicts— MANCHESTER, SHEFFIELD, AND LINCOLNSIIIRE Rait- 
way: The Keadby Bridye—Scortisu Torics: Clyde Shipbuilding. 

Tie shipbuilding trade of Liverpool is tolerably prosperous. Messrs. 
Jones, Quiggin, and Co., have done a great business during the past vear 
in iron, steel, and composite shipbuilding. ‘Thus, during this year 
they have built 17 vessels, amounting to 16,811 tons register, 
11,583 tons of which were steel built; and thev have now on the 
stocks one iron screw-steamer, one iron tug steamer, four steel 
paddle-steamers of 645 tons and 16:)/-horse power, two ditto of 
15:0 tons and 300-horse power, three river steel paddle-boats of 
176 tons each, one steel iron screw-boat of 184 tons, two screw- 
steamers of 1,690 tons, and six steel screw launches, representing a 
tonnage of 10.572. In the course of last week the firm Jaunched 
the Andromeda, a fine sailing vessel of 1,499 tons register, and of 
nearly 3,000 tons carrying capacity, which is the largest sailing 
vessel ever built in the Mersey. She is 27Uft long, and 88ft. beam, 
and is builton Mr. Henry Jordan’s composite principle. At the 
same time was also launched the Hornet, a light-drau. ht paddle- 
steamer, which is expected to prove a very fast vessel. Her length 
is 250ft., beam 28tt., depth of bold 10ft. 9in., builders’ measure- 
ment 972 tons. Both vessels were taken to the Queen’s Dock to 
receive masts and rigging. 

From the north-eastern district we hear a rumour that the 
extensive shipbuilding works of Messrs. Pile, Spence, and Co., of 
West Hartlepool, are about to be conducted by a limited liability 
company. Messrs. Leslie and Co., of Newcastle, have launched the 
steamer Cuban, of 1,200 tons register, intended for the Mexican 
service of the West India and Vacific Steamship Company. A 
special meeting of the projectors of the Stockton and Darlington section 
of the North-Eastern Railway Company has been held for the pnr- 
pose of considering an offer which had been received for the purchase 
of the shares held by the company in the Derwent and Consett Iron 
Company (Limited). Colonel Stobart presided. The offer was to 
purchase the shares in the Consett lron Company placed at the ais- 
posal of the company for £65.000, including interest, to be paid in 
ten yearly instalments of £6,500, on the Ist of January in each year, 
commencing on the Ist of January, 1865. The number of sbares is 
6,406, with £7 10s, per share paid, subject to a further call of £2 10s. 
per share. After some discussion, it was resolved that the offer be 
accepted, and that the directors be authorised to carry the same into 
effect. It was also agreed that the reserve fund, amounting to 
£22,282, should be applied in full cancellation of the debt owing by 
the Consett Iron Company. 

The North-Eastern Railway directors are being urged to 
form a connecting link between the Malton and Thirsk and 
Pillmoor and Borobridge lines, and the extension of the latier to 
Knaresbro’ or Harrogate. 











The old York and North Midland did | 


obtain powers to form this line, but allowed them to lapse. ‘The | 


construction of the two short connections would enable Malton 
trains to run to Harrogate or Leeds, and would give a direct unbroken 
route from Malton, Scarbro’, and the East Riding generally, via 
Malton, to Leeds and the west. 

There is less activity in the Cleveland pig-iron trade; at the same 
time there is no indication of any intention on the part of iron- 
masters to reduce their make; but, on the contrary, additional 
furnaces, now nearly ready, will, it is stated, be put into blast 
during this and the next month. Whether this resolute and conti- 
dent feeling is well supported it is difficult to say. Ontheone hand, 
there is the present large production and low prices; on the other, 
an easier money market and the time approaching when trade gene- 
tally becomes more active. The manufacturers of iron in this 
district are each week consuming larger quantities of its pig, and are 


| likely to continue to do so, and against the large make of the 


has effectet but little so 
under warrants 
continuation of 


district the speculation in metal 
far, and stocks held by the makers and 
are comparatively small. While, therefore, a 
the present prices would most likely lead to some restric- 
tion in the make of pig, a fair consideration of the matter 
justifies makers in keeping their furnaces in blast until other reasons 
arise for their being laid idle. At the different iron manufactories at 
Consett, Witton Park, Darlington, Stockton, and Middlesborough, 
they ure as busy as ever; and the men (warned probably by 
the announcement of the Staffordshire masters to reduce the 
wages of their puddlers and mill hands) are working very 
steadily, and have seldom been more industrious than at present. 
Trade has changed for the worse at Sketlield, and is very 
dull for the season. There is still a little more doing with 
America, but the orders both for stecl and manufactured goods are 
comparatively small, ‘The last mails have brought a few good 
orders from Australia for cutlery and general goods, but the colonial 
markets are generally rather duller. There is no improvement to 
notice in the continental markets, which are generally quiet. In the 
cutlery branches a good many men are out ot work. ‘Lhere is more 
doing in silver-plated and Britannia metal ware, but some houses 
complain of dulness even in these branches, which are usually very 
busy at this season. There is no improvement to notice in the steel 
and heavy branches generally, which, with a few exceptions, 
are languid. The coal and iron trades of the Chestertield dis- 
trict continue in a_ satistactory position. In the South York- 
shire district business has been tolerebly active at the iron- 
works. At the Milion Ironworks, belonging to the Messrs. Dawes, 
for several weeks past, a number oi the puddlers have been 
out, consequent on a dispute relative to the amount of money to be 
paid for working so many “turns” at the best iron; but it is 
expected that the good feeling which has so long existed between 
the Messrs. Dawes and their men will lead to an amicable arrange- 
ment. 

We are glad to be able to report some improvement in the 
condition of the manufacturing disuicts. ‘Thus, xt the meeting of 
the central executive commitiee of the Relief Func, on Monday, 
Mr. Farnail’s statement showed a decrease of 5,003 in the number 
receiving parochial relief in the unious of the cotton district, as 
compared with the weck ending the 19th ult. The decrease at 
Ashton-under-Lyne was very considerable, and this arose, as was 
stated during the discussion, as much from the increased employment 
in the mills as from the fact of the men being employed on public 
works. Sixteen unions, moreover, show a decrease in the period 
named, and the increase is comparatively slight in those which 


show the opposite result. Comparing the parochial relief lists 
with those of the corresponding week in 1863, it appears that 
the number of the relieved was 27,872 more in last year than in 
this. 

In the course of last week a deputation waited upon two of the 
directors of the Manchester, Sheffield, and Lincolnshire Railway 
Company, at Lincoln, to consider if any, and what, alterations could 
be made in the new railway bridge at Keadby, with a view to 
improve the navigation of the Trent at that place. It was shown 
that vessels could not possibly be conducted through the bridge, as 
at present constructed, with any degree of safety. Mr.-Watkins 
the chairman of the company, inquired what would be the best 
remedy for the evils complained of, and it was stated that the only 
real remedy would be to widen the spans, which, it was shown, 
might be accomplished by shifting the cylinders composing the two 
piers, east and west of the middle pier, farther back. He then said 
that he would consult their engineer, Mr. Fairbairn, of Manchester, 
on the subject ; and, if there was no very serious engineering difficulty 
and outlay, he would do what he could to carry out the proposed 
resolution. 

To turn to Scotland. In connection with Clyde shipbuilding 
we recently reported the launch of the Voldrogue, screw 
steamer, by Mr. Seath, of Rutherglen, and we have now to notice 
her trial trip. The Voldrogue measures 155ft. by 19ft. and 14ft., 
and is fitted with condensing engines of 70-horse power, but 
capable of working up to 250-horse power. She has been 
built under the orders of Messrs. W. E. Roberts and Co., of 
Glasgow, for a Haitien company. The ship has fne and airy 
saloons. ‘lhe distance between the Cloch and Cumbrae Lights was 
run to test her speed, when she went easily and smoothly at the 
rate of fully thirteen miles an hour. <A party of ladies and 
gentlemen, numbering upwards of sixty, adjourned to the saloon, 
where a déjeiner was provided. The chair was occupied by Mr. 
Hugh M'Cubbin, Haitien Vice-Consul, the duties of croupier being 
etliciently performed by Mr. William Couper. The croupier then 
proposed the health of his Excellency Fabre Geffrard, President of 
Haiti, and in his speech alluded to the honourable position which 
Haiti occupied among the nations, and also to the talented generals 
and statesmen which she could boast of. This toast was replied to 
in appropriate terms by the chairman, as Haitien Vice-Consul. 
Other toasts were given and responded to. A handsome new iron 
screw steamship, of 1,000 tons and 200-horse power, built and 
engined by Messrs. W. Simong and Co., has been launched from 
the London Works, Renfrew. ‘Lhis fine steamer is named the Priu- 
cipe. 


THE METAL MARKET. 

Raits.—Less in demand ; prices are £6 18s. to £7 53. per ton, according 
to payment and specification. 

Coppér.—bBut little doing. Burra Burra, £94; Chilian, £51; Manufac- 
tured, £98 ; Tile and Cake, £90 per ton. 

Tix.—Depressed, with a downward tendency. 
and fine Straits at £86 per ton. 

TIN PLATES.—An accumulating stock. Coke, 2Is. 
26s. Gd. per box. 

Leap.—A moderate trade, at £20 for English, and £19 10s. for soft Spanish 
per ton. 

SPELTER quite nominal, at £20 per ton. 





Banca is quoted at £20, 


6d,, and charcoal, 


Moars and Co. 
Old Broad-street, London, E.C., Dec. 21st, 1854. 


PRICES CURREN'T OF “TIMBER. 
1863. 1864. || 1863. 


Perload— 45 £8 £ 84 & Perload— £4 5 £ 8.) £ & £ & 

Teak.......++-0+-12 101310 12 013 © | Yel. pine per reduced ©. 
Quebec, red pine .. 310 415 310 410)) Canada, Ist quality 17 0 1819; 17 018 0 
yellow pines. 310 4 0 310 410 | 2nd do... 11 01210) 11 012 6 
St.John, N.B.,yel...0 0 0 0 © 0 O || Archangel, ycllow 13101410) 13 0 1810 
Quebec, ouk, white.. 610 7 0 510 6 10 || St. Petersbg. yel... 111014 0, 1110123 0 
birch...... 310 410 310 410)| Finland... sees 8101010] 9 O10 6 
Memel.. 0 0 0 0 0 0 0 O|| Memel .......... 1) 015 0) 1 015 0 

31 310 5 0}; Gothenburg, yel... 10 O11 0| lO O11 








elm 
Dantzic, oak . 310 6 lv)! white 9 © 910) 9 O 910 
e 210 3 10)! Gefte, yellow...... 10101110) 10 1011 le 
Memel, fir . 3 5 310)| Soderhamn ...... 91011 5) 910 10 10 
Raga ....66- 3 0 3 5|| Christiania, perC 
Swedish ..... 210 215 12f. by o by9> 18 023 0|-21 023 6 
Masts, Queb.rd. pine 510 6 5 0 6 0}! ; in. SHAR | Site 
Lpine 510 610 5 O 6 O}| Deck plank, Dnts ; 
inp mes 0000 0 0 0 0)| per ditt. din... J oma 016 
Lathwood, Dantz.fm 710 810 6510 6 10)| Staves, per standard M. ” 
St. Peters 810 910 8 VU 8 1U|) Quebec, pipe...... 60 0 650' 7) 0 750 
Deals, per C., 12(t. by 3 by 9in. punch.on 15 0 200! 18 0 soOV 


Quebec, wht. spruce 15 1018 0 151018 10) Baltic 


crowN YL gay 4 25 5 ; 
St.Jhn,whtspruce 13 015 0 14 015 l0)) 220 0 350 0' 150 0 160 0 


Pipes seveee 





Curton Suspension Brivpge.—The receipts from foot passengers 
during the first week this bridge was opened for public tratlic 
amounted to £238 12s. 7d. The toll for foot passengers crossing the 
bridge being 1d., the above amount represents a total of 57,271 
passengers, or an average of upwards of 8,000 per diem. 

Tus Frencu Iron Trape.—The quarterly fair of the forgemasters 
of the Franche-Comté has just been held at Besangon, and resulted 
in a declared fall of 12s. per ton in the prices of the products of the 
district. At the preceding fair a first fall of 10s. per ton took place, 
so thata reduction of £1 8s. per ton has now occurred in Jess than 
four months iu the pig of Franche-Com!é. We must go back for a 


| very long period to find such a fact in the metallurgical annals of 





this group. Many works have been extinguished for a year past, 
and the reduction now made is the coup de grace to a number oi 
those who had believed themsalves able to resist it. One of the 
causes which have led to the fall now noted—and perbaps we may 
regard it as the principal cause—is the competition of the products 
of the mines and furnaces of Mar-eilles. ‘I'he offers of these esta- 
blishments have, during the last three months, disarranged quota- 
tions; their competition has at last been recognised as more serious 
than it at first appeared, and it is now sought to overcome it by 
a fresh reduction. Prices for first mark Franche-Comté pig are 
now reduced to £6 4s. perton. The price of merchants’ iron in the 
Moselle group is maintained on the terms of the tariff of May 20. 
It has been hinted that the understanding between the principal 
industrials of the district forming the triumvirate has been broken, 
but the statement has been authoritatively denied. ‘T'wo contracts 
have been concluded at the rate of £4 11s. 3d. per ton at St. Dizier, 
and for a small lot of coke-made pig, £3 12s. per ton has been paid. 
The price of iron has not varied at St. Dizier, rolled making £8 16s. 
to £9, and hammered £10 4s, to £10 12s. per ton. Great activity 
is displayed in the foundries, and orders are abundant.—Colliery 
Guardian. 

Dusun InternationaL Exuisrrion, 1865.—It is eminently satis- 
factory to learn that this enterprise, undertaken by Irishmen, 
actuated solely by patriotic motives, promises to fully realise the 
hupes of its promoters. ‘The preparatory arrangements are in a 
forward condition, and the promises of support from home contribu- 
tors ensure the success of the Exhibition. Continental exhibitors 
have come forward with alacrity, and from them large contributions 
areexpected. From France there will be a magnificeot collection of 
bronzes and goldsmiths’ work, of silks and laces; it is even hinted 
that the Gobelins and Sévres will not be unrepresented. Austria will 
send specimens of all those beautiful manufactures which attracted 
so much attention in 1862. Italy intends to surpass herself; filigree 
work from Genoa, ornamental metal work from Milan, mosaics from 
Florence, and cameos from Leghorn, will attest the renewed indus- 
trial activity of this rising country. A display of sculpture, is 
promised trom Rome. The show of manufactures from Belgium 
will be in proportion to the extent of her important industries. 
Countriesin the North of Eorope will be chiefly represented by works 
of Fine Art; of these special details will be given hereafter. One 
special feature of this Exhibition, notatiempied on any former occa- 
sion, Will be an international display of musical instruments. A large 
hall, especially designed for concerts, aud capable of seating 3,000 
persons, bas been devoted to this purpose. In it the instruments of 
ail natious will be collected, and daily performances will take place 
during the continuance of the exhibition. Exbibitors will, there- 
fore, have the advantage, not only of showing their works, but alov 
of having them tested under most favourable circumstances. 
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LITERATURE. 
Life of Robert Stephenson, F.RS., &e. de. By J. C. JEAFFRESON, 
Barrister-at-Law, and Witi1am Pots, F.R.S. 


[Fourts Norice.] 
Our biographer is anxious to make out what no one ever 
doubted—that Robert Stephenson was an honest man in 
his profession, and takes a very odd method of proving it. 

“One morning Robert Stephenson and Mr. Bidder re- 
ceived through the post cheques from various companies 
amounting to more than £1,000. No previous overtures 
had been made by the directors who forwarded these fees. 
Similar sums were sent round in like manner to other 
leading engineers. Both Robert Stephenson and his friend 
lost no time in returning the cheques, with intimations 
that their evidence was not a matter to be bought and sold. 
To the honour of their profession it may be stated that 
other engineers acted in the same way.” 

We might cry out, Name! Name! but it would prove 
nothing. ‘They might have been already engaged in oppo- 
sition with far greater advantage, or in holding out for a 
higher bid. The legal mind is apt at seizing a special fact 
in evidence, and apt to be blind to countervailing circum- 
stances. It takes to law more kindly than to morals. We 
can fancy George Parker Bidder chuckling over this legal 
greenness, or ostrich cunning, and not thanking the advo- 
cate for his trouble. This part of the manuscript must 
have been very carelessly deleted. ‘The honour of Robert 
Stephenson was like that of Cwsar’s wife. It did not need 
corroboration by the return of cheques, which might have 
been mere playing a farce in committee-room practice—not 
thought the worse of by either lawyers or engineers of 
average morals, 

Mr. Bidder’s was a valuable interest to whichever side 
he gave his services. To an absence of extreme sensibility, 
he added the quality of sticking to his friends through 
thick and thin; a system of mental arithmetic which no 
one could disprove in the cross-fire of committee-room 
examination; and in addition to this, a species of rude wit, 
which, though perhaps better suited for post pandrial uses, 
never failed of its effect upon an English audience. Our 
biographer gives the history of his persecution of poor 
Doctor Lardner, and his habit of laying down infallible 
rules on ail occasions, but he does not give the story of the 
railway director, who to a florid face added a tempera- 
ment rather waspish, and was, therefore, dubbed by our 
wit Mr. Red Precipitate. 

We now come to the engineering principles of Robert 
Stephenson’s career, as set forth by the joint co-labourers, 
who go first into the question of atmospheric traction, in 
the fear that it might be wholly forgotten, and this while 
it is in constant use by the Electric Telegraph Company for 
their easiest despatch from office to office, and by the Pneu- 
matic Despatch Company in the service of the Post-office, 
and while a fresh attempt is making to adapt it to pas- 
senger transit under more probable conditions. We will 
follow our scientific co-labourer. 

Denis Papin, in 1688, propounded a system of drawing 
out, not pumping in and through a tube, of which John 
Farey spoke in approval in 1827, as “an advantageous 
method of exerting power at a distance from the first 
mover.” And no doubt John Farey was right, under cer- 
tain conditions. 

Medhurst, a mechanical engineer, who lived and worked 
opposite the gate of the church-yard of St. Giles-in-the- 
¥iclds, published, in 1810, a pamphlet, proposing to convey 
letters, goods, and passengers inside a tube, by forcing air 
against a hoilow piston containing them. In 1812, he 
proposed to use a small tube connected by a longitudinal 
slot with a carriage running outside the tube. In 1827, 
he perfected this, and proposed to work the tube both 
ways, by forcing air in at one end behind the piston, and 
by pumping it out at the other in front of the piston. 

Mr. John Vallance, of Brighton, proposed and made ex- 
periments with a full-sized tube, with carriages inside the 
tube, by exhaust traction, and not by pressure; on which 
our co-labourer remarks :—“ Mr. Vallance does not seem to 
have known or thought of the usual more feasible plan of 
smaller tubes,” 

Why “more feasible ?” On account of less outlay, or 
how otherwise ? For any other reason the large tube is 
the best: there is less friction involved in the passage of 
the air, and far less strain on the air pumps, and, moreover, 
an absence of the longitudinal slot and endless valve, in- 
volving trouble and leakage without end, while permitting 
the entrance of dirt and dust from the exterior by suction 
strong enough, as the joke ran, to catch birds, or straws, 
or dogs’ hind legs, or anything else near to it. Mr. Clegg’s 
plan of valve with wax, and a travelling soldering-iron to 
seal it, Was most ingenious, as was everything he did, but 
it did not answer effectually, and the small tube was not 
feasible. 

In four places was the atmospheric put down—on Worm- 
wood Scrubs experimental; on the Dublin and Kingstown, 
where, though it did not pay per se, it served to bring cus- 
tomers on the line, with a viewto ascend the curving heights 
of Dalkey, and overlook the glorious beach of Killiney, 
ending in the delicious Bray Head. But it was merely a 
contrivance to take twoor three carriages up, which could run 
back by themselves. Another was the Croydon line, which 
became a nuisance to the regular traffic, with which it last in- 
terfered,jand the other was the South Devon,where theerratic 
younger Brunel, ever ready to do something different from 
his neighbours, after the fashion of putting square pegs into 
round holes, half ruined the shareholders by a baseless ex- 
periment, demonstrated by Robert Stephenson to be 


impracticable, and then dropped down on to a very bad lot | 
of bogie engines, to replace the atmospheric tackle, showing | 
that, however bad the structure of engine, it still was better | 


than the badly-constructed atmospheric toy. 


Our co-labourer has given us a very useful history of the 
atmospheric stages, but we are far from agreeing in his 


conclusion that the atmospheric system is worthless, as | 


compared with the locomotive in all conditions. ‘There is 
a purpose to which it may be, and probably will be, applied 
largely, ex: that is to short lines of railway, for the con- 


veyance of passengers, letters, and parcels. The pneumatic 
despatch is a move in that direction, though a very ineffi- 
cientone. The advantage to be gained is in the mode pro- 
posed and experimented in by Vallance, the load inside the 
tube worked by suction, and not by injection. In this 
mode there need be no wear of rails or wheels, if rightly 
made, there would be no chance of getting off the rails, no 
dust or dirt, and perfect ventilation. The safety might be 
absolute. But no such expedients as using mere pipes 
of cast iron underground must be resorted to. Instead of 
going underground for a system of city passenger transit, 
the tube must go on the house roofs, like telegraph wires. 
It must be made of sheet iron, forming its own bridges, and 
it could be lighted throughout with plate glass or bull’s eyes 
on the most efficient method. The same machine that 
works the horizontal pipe could work vertical lifts to raise 
passengers from the street to the — level, and it would 
not require any great amount of skill to arrange a double 
tube, with a diaphragm between, and valves to change cur- 
rents of air as required. There is no more real difficulty 
in this than in arranging points and crossings on ordinary 
lines. Once using a large tube, with the wheels made 
rightly, there need be very little loss by leakage or friction, 
and comparatively little strength of material. But the 
apparatus for’dealing with the atmosphere traction must be 
something better than a giant fan. We must not assume, 
as in Robert Stephenson’s report, that the apparatus has 
reached its limit any more than the locomotive; and, as 
regards the mechanical system of the pneumatic despatch, 
the only marvel is that it works so well as it does. It is 
comparable only with the condition of locomotives ere the 
advent of the Rocket, and we think that the remark of 
John Farey still holds good : “ It is surprising that it should 
have remained neglected and unnoticed so long as it has 
been.” We do not believe in it as a system for railways 
generally, but simply as a very advantagous adaptation for 
omnibus purposes. Even on the Blackwall it might have 
failed in the then existing state of knowledge, but we believe 
it would have done better than the rope, though in any case 
only adapted for isolated lines. And in any case gas lighted 
tunnels, or carriages at the level of the sewers below the 
ground must be, and continue to be, a nuisance damaging 
to health. But Robert Stephenson fought the battle well 
and wisely against the atmospheric on the then proposed 
modes, 

With regard to the question of gauges, so strongly con- 
tested, it might have been said: “ Brother, brother; we 
are both in the wrong!” But one was more wrong than 
the other. The Stephenson gauge might be right for the 
original traffic, but 1t was too narrow for the increasing 
traflic. It was the dft. outside gauge of the common road, 
leaving 4ft. 83in. inside the rails, and as the demand for 
power increased the gauge was too narrow for cylinders 
and gearing. We know it is alleged that as powerful 
engines are built on the narrow gauge as on the broad, but 
it is by carrying up the centre of gravity to a great 
height. “ What then?” say their advocates, “ the lofty 
engines do not upset more frequently than the others.” 
Perhaps so, but we have a liking for a tolerably steady 
train, not treading on the verge of safety. And one strong 
argument against the narrow gauge is, that the same class 
cf engineers who make the narrow gauge in England, 
made the dft. 3in. gauge in Ireland, and even the 
English-Indian, and in the Colonies, in Spain and 
in many other countries where railways are making 
5ft. 6in. is the standard. What is all this but a tacit 
acknowledgment that, under modern circumstances, the 
oft. Gin. is the best, and that the original 4ft. 84in. was 
devised before the matter was understood. No doubt a 
break of gauge is a disadvantage of considerable magnitude 
where speed is required, and much traffic exists; and those 
who had made the narrow gauge fought hard to maintain 
it; and, just as one sheep follows another, additional bits 
were tagged on to line after line, till narrow gauge interest 
became paramount. But not, therefore, was the broad 
gauge of 7ft. the right one, nor were the reasons for 
making it considerations of utility. The broad gauge was 
| the production of the brain of one man, certainly not re- 
| markable for utilitarian engineering, but as certainly not 
| devoid of ambition, and to whom notoriety was as the 
| breath of his nostrils, with abundant strength of will, and 
| determination to have his own way as resolutely as 

Napoieon Buonaparte the elder or younger—and also with 
a power of converting other men to his views, so long as 
he was successful, or wore the appearance of success, and 
wielded power; not an engineer, in the true meaning of 
the term—a converter of matter to man’s uses at the 
smallest cost and waste—but an engineer such as might 
have served the purposes of the Egyptian rulers who built 
pyramids—a worshipper of “ bigness ” in all its varieties— 
a Frankenstein in matter, who would have delighted to 
hew Mount Athos into a statue, could he have found an 
Alexander to pay the piper; not an engineer in instinctive 
perception of the true, but merely of the big, and jealous 
as a vain woman of his reputation; not a strong believer 
in humanity, other than himself, but enjoying heartily the 
shouts of the crowd, when he contrived or appropriated 
some new conjuror’s feat—now gigantic wheels, whose 
greatest triumph was in their decadence, when they served 
to carry the brazen man and horse from Paddington to the 
foot of the stone arch over which they were hoisted at the 
Green Park Corner—anon predicting the wonderful result 
of a public experiment, tried privately beforehand—and 
again knocking off the head of a blast pipe with a hammer, 
to show divine knowledge in steam; but withal a man 
well adapted to make a popular success amongst the crawd, 
| who deal in what Tennyson calls “ crude imaginings.” 

The Great Western was begun as an aristocratic road, 
apart from all vulgar considerations of cost. We have heard 
an anecdote of the origin of the broad gauge, which, as the 
' Italian proverb has it, “ if not true is verosimile.” ‘The en- 
| gineer once rode in an old state carriage of the Duke of 
Northumberland’s, in which the gauge of the wheels was 
7ft., and the body, hung low between them, had very little 
| oscillation, and therefore he determined that the broad 

gauge should be 7ft. Be this as it may, it is certain that 
| the tirst carriages on the Great Western were sunk between 











the wheels, and the wheels rose above the frames, the 
nature of the body being analogous to that of an old- 
fashioned clock case, big in the head and tapering off 
below; and the wheels, unguarded, scattered ballast 
fearfully, having no splashers. And the engineer, lacking 
the perception that length should be in proportion to 
breadth, had placed the axles no further apart than the 
narrow gauge, and so the carriages pitched fore and aft, 
like a short ship, and the sitters had to hold on to the seats. 
To avoid this they were lengthened, and six wheels applied, 
reduced in diameter, and projecting through the floor, with 
iron covers over them. Engines with huge wheels had 
no more steam power than the smaller engines on the 
narrow gauge, and there seemed to be a general purpose 
to try every kind of experiment to ascertain what would 
not do. It was the same in permanent way, which changed 
its form of rails a dozen times, and retained bad rails 
to the last. In short, everything passed through the 
engineer’s hands, who delighted to change square sections 
into circles, and vice versa, in order to show his superiority ; 
and, finally, there is not now remaining on the Great 
Western a single thing, either in rails, permanent way, 
carriages, or wagons, a single remnant of the original 
plan, with the exception of the bridges, tunnels, and 
gauge, which latter is, by common consent, pronounced too 
wide, and isin gradual process of extinction, to be replaced 
by the narrow gauge, to avert the growing risks of acci- 
dents. If there be one quality in an engineer which 
should stand out more prominently than another, it is 
forethought. It is impossible to foresee everything in the 
future, but it was reserved for the Great Western to show 
an example of foreseeing nothing. All that exists is after- 
thought, and the time is coming when all the past will 
disappear, and the Great Western will begin to pay its 
shareholders, as a part of the narrow gauge system. 

While believing that, on all the general system of rail- 
way lines, break of gauge is inadmissible, we believe that 
a distinction is to be drawn between public and private 
railways, such as obtain for mineral lines in hilly districts, 
and will obtain for the purposes of agriculture. It would 
be absurd to see a full-sized engine drawing a wagon out 
of a farmer’s yard, where no speed is needed, and but little 
power. There must be a collecting place with a gauge of 
3ft. 6in., and light rails; and engines and wagons managed 
by acommoner class of drivers and stokers are ample for the 
work, and this class of railways we shall see on the increase. 
There is a certain proportion between length and breadth, 
which should obtain in all engines and carriages, and a 
narrow gauge wil] permit,the useof smaller, but well propor- 
tioned machines. ‘There will be some clever scheming at 
work to alter the stock of the broad gauge to the narrow 
system when a sufficient number of accidents shall occur to 
demonstrate the necessity. 

We now come to the iron bridges designed and erected 
by Robert Stephenson, and on which our co-labourers 
insist that his engineering fame will rest. A large mass of 
twaddle is written by our scientific co-labourer about the 
Dee Bridge, endeavouring, apparently, to prove that it is 
quite scientific, and then that little was known about such 
things at the time of its erection. The argument is, in 
American phrase, “about as big as a piece of chalk.” The 
bridge was formed of three lengths of cast girder, with 
flanges to bolt them together endwise, the joint ends and 
extreme ends being about double the depth of the central 
portions of each length. The midddle length had a longi- 
tudinal bar of wrought iron beneath it, connected to the 
diagonal bars, stretching upwards to the extreme limit of 
the end girders. A greater monstrosity was never seen. 
It was a mathematical absurdity—a reasoning without 
data—a ponderous iron bridle, ending in nothing. It was 
like the antique process of tying a horse’s head up to his 
own back by a bearing rein, to prevent him from tumbling 
on his knees. If any one doubts this, let him walk down 
the Minories, and examine the still-existing specimen of 
the grossest mechanical ignorance, there to be seen carry- 
ing the Blackwall Railway, and which still exists because 
no resident engineer has resorted to the expedient of over- 
laying it with six inches of ballast, and so crushing it 
with a breaking weight, to prevent the planking from 
being burnt with hot coke frem the ash-pan of the 
engine, as was done by the Dee Bridge. Looking at 
it, one is tempted to believe that it was firet set out 
as a system of suspension chains te support, the cast 
beam in the centre, and that the anchoring chains had been 
omitted—the part of Hamlet left out. The cast iron 
girder in three parts was no doubt a useful mode of con- 
structing a beam too heavy to transport entire, and the 
increased depth at the joints was quite right to stiffen the 
joints. But the girder was thus complete in itself, and 
the application of wrought iron bars was simply surplus 
weight, helping to break it. It was worse than the famed 
“ chip in porridge—neither good nor harm.” 

To believe that such a structure was the deliberate pro- 
duction of the brain of Robert Stephenson, is a manifest 
absurdity. It is of the class and order of things be- 
longing to the Michael Cassio tribe, the arithmeticians 
“who never set a squadron in a tented field”—never 
got beyond paper calculations, and, in this particular 
effort, outdid Cassio in the drunken scene, It is such 
a bridge as Punch might have drawn in caricature. 
Robert Stephenson was engineer-in-chief over many 
railways, and it was physically impossible that he could 
examine every structure used. Much must have passed 
that he knew not of, and this famed class of bridge, or 
rather girder, amongst the number. If it be true that the 
Great Eastern is to become the possessor of the Blackwall, 
we would strongly recommend the engineer to carry out 
the anchoring chains before he allows heavy engines to run 
over the Minories Bridge, albeit, not ballasted. The Dee 
Bridge broke down because the on pe trusses were of 
no use, and it could only carry a load equal to its section 
in cast iron, and that last was increased to the breaking 
point by the overlay of ballast, not originally contem- 

lated. 

, Our co-labourer gives us a sheet of diagrams of six iron 
bridges drawn to the same scale :—The Sunderland Bridge, 
a sort of magic work of cast iron, originally issuing 
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from the brain of the notorious Tom Paine, in 1790, 
and strengthened by Mr. G. H. Phipps, a pupil of Robert 
Stephenson, under his direction, in 1857, by bolting tubular 
ribs of wrought iron to the original cast iron ribs; the 
Southwark Bridge, of cast iron, by Rennie, probably the 
strongest structure in the world, and which will certainly 
be in useful existence at the coming of the famed New 
Zealander, unless the stone piers fail below it; the 
bridge of Egypt, of wrought iron tube girders; the High 
Level cast iron bridge, at Newcastle ; the Britannia bridge, 
over the Menai Strait, and the Victoria Bridge of Canada. 

We will deal first with the Britannia Bridge, which 
made a greater sensation than any other, owing to many 
circumstances of a novel kind, in addition to its magnitude. 
We may consider the Board of Admiralty as the first 
originators, inasmuch as they hoped, by prescribing a uni- 
form height of 100ft. above high water, as setting forth 
an insoluble problem, which got rid of the bridge altoge- 
ther. ‘The construction of it was therefore not a sponta- 
neous idea, but an enforced task under compulsion. It was 
not the question how to make the best possible bridge, but 
how to vanquish the Admiralty. It was the kind of thing 
Brunel would have gloried in, but which to Robert was a 
penalty, having thought of the increase in his estimates for 
the line, and the reduction of profits to his shareholders. 
As our Gallic friends over the water said of the charge 
at Balaclava, “it is magnificent, but it is not war ;” so 
Robert could have said, “it is magnificent, but it is not 
bridge building proper, but only a forced effort,” and with 
a shrug of his mental shoulders, he buckled himself to his 
work, 

He had to carry a straight line of 460ft. between his 
supports, and to keep the rails of the way as little as pos- 
sible above that line. Our co-labourer tries very hard 
to prove, by the ev dence of italics, that a huge wrought 
tron rectangular t Je, so large that railway trains might pass 
through i, was the first idea, regarding it as a beam com- 
prising in itself the main element oj the supporting power. 
This is simply a sample of writing to order, ignoring all 
facts. The idea of a hollow tube for the train to pass 
through, was undoubtedly that of Robert Stephenson, but 
as undoubtedly it took the practical form of a circular tube 
of wrought iron, to be helped or supported in the middle 
by suspension chains. If not so, it is very remarkable that 
the engineer-in-chief, with a rectangular tube in his mind, 
and authority from his directors to try a series of costly 
experiments, should immediately start off with a circular 
tube. Save us from our friends ! 

Mr. Fairbairn was employed by Robert Stephenson to 
construct the experimental tubes, and Mr. Hodgkinson to 
supervise and calculate. ‘The first tube made and tried was 
circular, In May, 1845, Mr. Rendal, being in examination 
on this subject before a committee of the House of Com- 
mons, said, “I can imagine a tube—a large cylinder of 
wrought iron—thrown across an opening of 4050ft., sup- 
ported by chains, as a bridge of excessive strength.” And 





Robert Stephenson said, on the same day, “ I should make 
two tubes, elliptical, 25ft. high, and 15ft. wide. In August, 
1845, Robert Stephenson employed Messrs. Fairbairn and 
Hodgkinson to experiment, and Edwin Clark, in his work 
on the Rutterran and Conway Bridges, gays, “ It was de- 
termined to begin with simple cylindrical tubes of wrought 
iron.” 

The cylindrical tubes failed by buckling, not thereby 
demonstrating that they were wrong, but that they were un- 
fairly tried. In all nature hollow vegetable tubes, as straws, 
reeds, and bamboos, are not of indefinite length, but are | 
supported at intervals by internal diaphragms. In a tube | 
intended for trains to run through, it would not be practi- | 
cable to make internal diaphragms, but external rings and ’ 
fins might have supplied their place; and we believe that | 
Robert’s original perception was the true one, and that the | 
circular or elliptical tube, thus treated, would have proved 
a better form than the rectangular had the experiments | 
been fairly carried out. The tube, properly diaphragmed, | 
would not have collapsed, as we stated in a quarterly pub- | 
lication in 1858; and it is well known that Mr. Fairbairn 
comes to this conclusion after a long lapse of years, when 
he proposes so to prevent collapse in the long and large 
fire-tubes of boilers. Circular or elliptical tubes are easier 
to construct, are far stiffer, both laterally and vertically, 
and may be accessible in all parts to prevent rust, while 
the effect of wind and rain, or spray, on their external 
surface is much lessened. ‘The rectangular tubes need so 
much rivetting and angle iron as to become mischievously 
complex and uncertain. 

But the rectangular form was adopted by the experi- 
menters—first, simply, and then by applying patch upon 
patch as the strains appeared on the surface, and a very 
patchwork affair it finally became. That Robert Stephen- 
son did not contemplate this form at the outset, we may be 
-_ sure from his own words on May 5th, 1845, before 
the committee of the House? of Commons. “I ecnceive a 
tube, supposing a wrought iron tube, to extend across the 
Straits, that tube to have, we will say, 25ft. diameter, to 
hold a line of railway, and the line o: railway will run 
inside it. ‘This mode of construction is quite original, and 
my own view.” Again, “ the reason for having a tube is 
on account of the strength of it—on account of its shape; 
also, you cannot disturb the shape of a curve as if it were a 
piece of flat iron plating.” 

if words mean anything, here we have Robert Stephen- 
son’s own words, spoken in public, and publicly recorded, 
in May oth, 18465, that he meant to usea circular tube ; and in 
August, 1815, he authorised an experimental circular tube 
to be made; and we regret that he did not persist in his 
first intention, instead of the patchwork rectangular. We 
say patchwork rectangular—for soit is. It is a compound 
of angle iron pannelling and corner gusseting and rivetting, 
largely increasing the quantity of iron needed, and exposing 
afar larger surface to rust. Now, in all wrought iron 
structures, one important element is to guard against rust. 
And of all wrought iron contrivances the Britannia Bridge 
is the worst, in its exposure to rust. To exaggerate the 
evil, it is stiffened in the upper and lower members by a 





series of longitudinal cells, formed with plate and angle iron, 
measuring, on the average, six feet round in cross section, 


and adding some three hundred and fifty thousand feet of 
extra rusting surface, the total length of these inaccessible 
air cells being upwards of seven miles. This is no new 
perception of ours. We pronounced this judgment, in 
print, shortly after it was completed; and now the time 
gives it proof. It is said that last year forty tons of rusty 
scaling was removed, and this from the main tubes, and not 
from the top and bottom longitudinal cells. The process 
is very plain. The saline atmosphere rapidly creates rust— 
the vibration of the train shakes it off. And so coat after 
coat forms anew, and it is only a question of time how long 
it will be before the bridge begins to sag, and then its final 
doom will not be far off, for it is of the class and order of 
things that, like an old tin kettle, will not permit of per- 


manent repairs. Is there more proof wanted? Robert 
Stephenson never repeated this class of structure. Though 


he adhered to plate structures, all his after bridges were 
openwork, accessible to view. We think this is conclusive 
as to the cellular structures. 

We have been critical on this matter, for we do not agree 
with our co-labourer that it is at all necessary to the fair 
fame of Robert Stephenson to demonstrate that he was in- 
fallible. Our co-labourer instructions may have been to that 
effect, but if so he has not succeeded in following them out to 
any useful conclusion. He appears to have taken the work 
of Edwin Clark, and turned it into a “ made dish,” by ex- 
cluding all things not pleasant to the wishes of his pre- 
sumed instructors, and we do not think that he has been 
successful. For our own part we prefer to study the 
original in Clark himself. 

Viewing it from another aspect, we recognise the great- 
ness of the achievement. ‘there was a problem to solve, 
deemed insoluble, and Robert solved it in the mode first 
occurring. It was a great work to do, and he did not 
stand upon the order of his doing, but did it at once, and 
not in the mode he would have chosen had he to do it 
again. The thing that will remain on record is that he 
was the first to pass a railway train through a tube, but not 
that the tube used was the best possible mode of making a 
tube. We think that, had he not been the first to use 
plates, and so acquired a habit of it, he would have pre- 
ferred the open girder or skeleton tube plan. Viewed as a 
superstructure, we incline to think that the Charing-cross 
structure of girders will exist as a bridge when the Britannia 
has disappeared. The ‘infinity of diagonal braces, residing 
in plates,” as once alluded to by Kobert, will have no 
chance against the solid bars of the Charing Cross, which, 
with an increased strength, expose a greatly reduced sur- 
face to atmospheric influence. It is peculiarly for long 
spans that the tube form, whether a close tube or skeleton 
tube, is adapted, when it is essential to make the sides of 
great depth, and therefore the roof does not interfere with 
the proper height of the engine chimneys. But the whole 
host of small tubular girders patented by Mr. Fairbairn, 
and which patent Robert Stephenson would not join in, 
will disappear, as simply a contrivance for the better for- 
mation of rust. If the fame of Robert Stephenson is to 
depend upon his bridge building, it will be on that mag- 
nificent structure, the cast iron High Level, at Newcastle, 
which will probably last longer than the stone piers that 
support it. 

With regard to the Victoria Bridge, over the St. Law- 
rence, our co-labourer says, “It is the largest bridge in 
the world, and its design has involved engineering 
problems of a peculiar and unusual nature.” 

The only problem was, as to how the piers should be 
constructed to resist the pressure of ice in winter. The 
superstructure was less than that of the Menai, measured, 
as all bridges must be determined, by the length of span, 
i.e., the length of the greatest span. ‘The widest span of 
the Britannia is 460ft., and the widest span of the Victoria 
is 330ft., and that only a single span, the remaining being 
242ft. each. It is clearly a greater feat to make one span 
of 440ft. than any number of spans of 242ft., but our co- 
labourer clearly inclines to the opinion that “ bigness ” is 
a quality, and that he is the greatest man who consumes 
the greatest quantity of material, just as Bel was the 
greatest Idol for consuming much meat. On this showing 
our co-labourer would have fallen down in worship at the 
feet of the great architect of the great Pyramids. ‘Lhere is 
nothing remarkable in the stone piers of the Victoria 
Bridge, except their use, and the very obvious expedient 
of forming large projecting sloping sterlings at the upper 
sides to stem the current and throw off the ice. 

After four years’ incubation, and with access to all mate- 





rials, and with the books of Mr. Smiles to boot, these two ! 


volumes have been produced. We opened them with the 
hope of learning something new, and have been disappointed 
They do not make the “ Life” appear a labour of love, but 
like that of the husbandman who “ is tasked to mow or all, 
or lose his hire.” In their engineering aspect they are not 
better than the books of Mr. Smiles, who writes only asa 
non-professional ; and in their biographical aspect they are 
very far inferior. The familiar descriptions of Mr, Smiles, 
designated as the Robinson Crusoe style, give us the man 
George Stephenson as he lived ; the stilted and respectable 


style of the present biographer fails to do it—it is so very | 
| convictions that Government ironclads should all be con- 


stilted. The account of Robert’s life is also stilted at 
times, but we like to get all we can about him. Had we 
known no more than these two volumes give us, we should 
not have ventured to give a judgment on him. 

He was an Englishman in the full sense of the word, 
and something more—he was a natural gentleman—not born 
to a position, but with the qualities to assimilate to the 
highest-bred as fast as circumstances grew up around him 
to’ call them forth. His portrait, prefixed to the first 
volume, gives us the idea of an aristocrat in the best sense 
of the word—one who attracted affection from those with 
whom he worked and who worked for him; one who got 
more service from his people than the mere equivalent for 
money wages. One who did not consider the mere fulfil- 
ment of a money bargain to his pupils and workpeople an 
equivalent, but who always bore their welfare in mind, 
and pushed their fortunes in the world whenever openings 
occurred, They were, if not his children, at least his 
clansmen, and he was their chief, whom they loved and 
followed, not from hereditary claim, but from affection. 


All the powers they had were at his disposal, and he was 
not one unjustly to take credit to himself for what his 
helpers did. There was no meanness in him, and he was 
great enough in himself to acknowledge greatness in others. 
An honourable man, he acquired the belief of others in 
him, and this was the source of his power. But he would 
not have attained that power had not his father lived 
before him, for he had not in him that kind of stuff which 
his father was made of, to push away obstacles that pre- 
vented his rise. “I have done very well in life,” was his 
remark on one occasion, “but I should not have been 
where I am but for my father ”—modestly as a child might 
have spoken. Had he lived at a later period of railways 
it is probable that he might have been thrust aside by less 
worthy and unscrupulous men—men fitted to battle with 
the Hudson tribe; but he had made his mark in time, and 
he became a power in men’s thoughts not to be gainsayed 
by less worthy people. There was another who lived and 
moved in direct contrast to him—one who never felt a 
generous impulse, whose whole aim was self, permit- 
ting none to excel in his service, and taking all credit 
to himself, yet without failing to achieve great deeds; 
and only succeeding in surprising people of smaller 
calibre, and less astuteness. For twenty years and more 
one man served him faithfully, and one morning he was 
told, “I have no further occasion for your services ;” as 
though a cabman had been discharged at the door. “Oh, 
my poor wife and children,” thought the agonised man. 
In his distress his gracious master sent for him to take a 
contract at a nominal price, to make sure of shareholders 
taking up a line, with an understanding that the prices 
were to be raised subsequently. So he went on with the 
work, got deeply into debt, his master refused to raise the 
prices, laughed at him for a fool, his creditors came in, 
and he was ruined. To complete the tale, when he sought 
another service his master refused to give him a testimonial. 
Only despotic power can hold its own while working with 
sucha nature; and, having to work by cunning in default 
of such power, the life of that man was a miserable failure. 
Even despots must pay their agents to be well served. 

Not of this class, but quite other, was Robert Stephenson, 
and his whole life was a success which set occasional mis- 
haps at defiance. His moral nature could not be warped 
by success, and the only twist in it arose from the depth of 
his affection to his father. His intellectual nature was less 
perfect. His practical sagacity was great, and his perse- 
verance as great also; but, notwithstanding the adulation 
of these two volumes, he was not a man of genius. He had 
no intuitive vein of philosophical acuteness running 
through his mental frame, and eliciting the truth on every 
various subject with which he might be brought in contact. 
He was large in his profession, with a broad grip and 
common sense view of physical and commercial practica- 
bility, as in the case of the Suez Canal, whereon his 
damaging opinion deeply offended Ferdinand Lesseps, 
whose pame betrays a Catalonian origin, and of whom a 
humorous story is told, that, enraged with Robert’s speech 
in the House of Commons, he had determined to challenge 
him to the arbitrament of cold iron. Whereon a keen 
humourist, not in the House of Commons but in. the House 
of Engineers, got him by the button, and foreshadowed to 
him the awful consequences to result from breach of privi- 
lege, “ that he would be called up to the House, and be 
forced to go on his knees, and then and there be publicly 
whipped, and only be discharged on making a full and 
ample apology.” ‘The original humourist chuckled over 
the fear and the astonishment of the Celt, who was quite 
discomfited, and never again spoke of Robert as his friend, 
but left it to the Gallic press to anathematise Sar Stiffen- 
son. Robert did not doubt the possibility of making a 
canal or ditch across the Isthmus of Suez, but he doubted 
the utility of it for any commercial purpose; and we think 
that, at the best, it will not be so useful as the Caledonian 
Canal, with the serious disadvantage of incessant dredging 
to keep sand out and water in. The true utility will be 
the conduction of fresh water to its neighbourhood, to fer- 
tilise a larger amount of land. Of all the water flowing 
from Lake Nijassa and its tributaries, about one-third slips 
into the soil below the use of human purposes, another third 
is used for irrigation, and the remainder finds it way, by 
various mouths through the Delta, to the Mediterranean 
Sea. So two-thirds are still available to extend the culti- 
vable area of Egypt whenever engineering skiil and science 
shail be earnestly applied to it to increase the dominion of 
the steam plough, now about to work wonders that would 
have startled the old Komans, and kept down the price of 


| grain in the swollen granaries of Joseph. 


His mental activity lay chiefly iu the direction of the 
study of physical pursuits. Of statesmanship or meta- 
physics he had little conception, and in politics he called 
himself a Tory, probably because his father did so before 
him, and he had a general idea that mankind ought to be 
divided into masters and workmen, the former ruling justly, 
but absolutely, and the latter executing the best possible 
work with diligence and pride in it, without troubling their 
heads with theories, much in the same mode that Mr. 
Bidder may fancy himself a Liberal, because he has decided 


| structed by contractors, and not in Admiralty dockyards, 


and that he himself is better fitted for a First Lord of the 
Admiralty than is the Duke of Somerset ; and possibly Sir 
Samuel Peto would aid him in the patriotic work. 

Robert Stephenson had a positive genius for one thing 
—attachment to his friends. We remember to have read, 
either in the Spectator or the Times, an article likening 
the friendship between him and George Parker Bidder to 
that of Orestes and Pylades, with the modern phase of 
railway making substituted for the old deeds of war—the 
labours of Hercules revived, not to clean Augean stables, 
but to dispense with stables altogether. Charles Manby 
was another of these friends; and even as Robert flashed 
up into anger at any doubt or speck thrown on his father’s 
perfection, so Bidder and Manby were ever ready to throw 
down the gauntlet, and crush or oppose anything that mili- 
tated against the renown of their chief—true or false ; and 
finally, like the lieutenants of Alexander sharing his posses- 
sionsamongst them. George Parker Bidderand George Robert 
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Stephenson now sit on his civil engineering throne in Great 
George-street, and Charles Manby and George Robert rule 
over his mechanical realm at Newcastle, the scene of 
the departed glory. If they rule with a continuance of the 
generous nature of their predecessor, they will preserve the 
power; but if they abandon it for the ways of meaner 
men, the glory will depart from them as from the suc- 
cessors of Alexander—plot they never so cunningly, and 
greater men will sit on their stools. : 

By the affectionate zeal of Charles Manby, quickened at 
the last moment, the mortal remains of Robert Stephenson 
were inearthed in Westminster Abbey by the sanction of the 
Queen, thus establishing a precedent that the Civil En- 
gineer—the builder-up of roads and cities, is at least as 
worthy of a nation’s gratitude as the thrower-down thereof 
—the Royal Engineer. 
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(Continued from page 384.) 
MArTeERIALS USED IN THE CONSTRUCTION OF WELLs. 


The sides of wells require lining or steining (as it termed) with 
some material that can prevent the loose strata of the sides of the 
excavation falling into the well and choking it. The materials that 
have been successfully used in this work are brick, stone, timber, 
and iron. Each description of material is suitable uuder certain 
conditions, while in other positions it is objectionable. Brickwork, 
which is universally used in steining wells in this country, not 
unfrequently fails in certain positions; as by reason of admitting 
impure water under great pressure, or from the work becoming 
disjointed from settlement due to the draining of a running sand 
bed and the collapse of the well. Stone of good quality, capable of 
withstanding compressive strains, is good in its way ; but, inasmuch 
as it requires an immense amount of labour to fit it for its place, it 
cannot successfully compete with brickwork in the formation of 
wells, more especially as it has no merits superior to those of brick 
when used in such work; however, if in any locality, by reason 
of its cheapness, it can be used, care should be taken to select only 
such samples es contain a large amount of silica; indeed, in all 
cases it is a point of great importance in studying the nature 
of the materials used in the construction of wells, to select those 
which are likely to be the most durable, and at the same time 
preserve the purity of the water contained in the well; and this is 
best secured by siliceous materials. Timber is objectionable as a 
material to be used in the formation of wells, on account of its 
liability to decay, and thus not only eudanger the construction of 
the well, but likewise to some extent foul the water by such decay. 
It is very largely used under some circumstances, especially in the 
preliminary operations in sinking most wells. It is also success- 
fully used in lining the shafts of the salt wells of Cheshire, and will 
continue entire in such position for a great number of years, as the 
brine seems to have a tendency to preserve the timber and prevent 
its decay. Iron is of modern application, and is a material exten- 
sively employed in steining wells; and as it possesses many advan- 
tages over materials ordinarily used, its use is likely.to be much ex- 
tended. It possesses all the qualities of a good material, insomuch 
as by its character it is capable of bearing great compressive strains, 
and of effectually excluding the influx of all such waters as it may 
be desirable to keep out, and is not liable to decay under ordinary 
circumstances. The author has known instances where recourse 
has had to be made to the use of iron cylinders, where it has been 
found that four or five rings of brickwork, set in the best cement, 
have failed to keep out brackish waters; and, if the original design 
had provided for the introduction of these cylinders, they would 
have reduced the cost of the well very materially. 

The introduction of iron as a steining for wells, whether in the 
form of cast or wrought iron cylinders, under many circumstances, 
will always be attended with economy and success. The well 
sinker of the present day has often in executing bis work to contend 
with the presence of large volumes of water, which, under ordinary 
circumstances, must be got rid of by pumping; but by the intro- 
duction of iron cylinders, which can be sunk under water by the 
aid of the boring tool and miser, the consequent expense of pump- 
ing is saved. It will be entirely a matter of calculation whether 
or not they should be used; but generally, and when no special 
object is required to be fulfilled, brick steining is the cheapest; 
though when the strata is particularly treacherous it is decidedly 
the best to have recourse to iron. Iron cylinders are absolutely 
necessary in sinking through sand charged with water ; otherwise, 
if there is a current of water produced, the saud flows with it into 
the well, which is objectionable, as the sand speedily destroys or 
injures the pumps— moreover it is attended with a more serious evil, 
and that is the draining of the sand undermines the superincum-~ 
bent strata, which may lead to the destruction of the well itself or 
any buildings erected over it. In some cases where cast iron has 
been used in wells and the shafts of mines it has been softened by 
the action of the water, and converted into a species of plumbago. 
This in itself is not any objection to the use of iron, but rather to 
the use of such waters that are affected by it if used for the ordinary 
purposes of water supply for which the well was sunk. If, on the 
other hand, the action takes place from the attack of water it is 
desirable to keep out of the well, wrought iron may be substituted 
with advantage in the place of cast iron, or other measures may be 
adopted to preserve it. It may be observed that it is but in few 
cases that this action upon the iron can arise, and, when it does, it 
is not in those districts that must rely upon obtaining a supply of 
water from wells. 

Copper was one of the early materials used in lining the bore- 
hole of Artesian wells, but of late years iron has entirely superseded 
it in this branch of engineering. 


Move or Sinking WELLs. 

ln sinking ordinary wells in loose strata, an excavation is made 
to such a depth as the strata will admit without fallingin. A 
wooden curb is then placed in the bottom of the excavation and the 
brick steining laid upon it, and when carried up to the surface, the 
work of the excavation is carried on; but the way in which it is 
now proceeded with depends upon the method adopted in extending 
the steining. If the steining is intexded to be added below the curb, 
the earth is excavated flush with the interior sides of the well, so 
that the earth underneath the curb supports the brickwork above. 
When the excavation has been carried on as far as convenient, 
recesses are made in the earth under the previons steining, and in 


these recesses the steining is carried up to the previous work. | 
When thus supported the intermediate portion of earth between the | 


portions of brickwork carried up are cut away and the stein- 
ing completed. by a succession of operations of this kind 
the well is sunk and the steining carried to the required 
depth. On the other hand, if the steining is added from above, 
the curbs are supported by iron rods, fitted with screws and nuts 
from cross timbers over the mouth of the well, and as the excava- 
tion is carried on below, brickwork is piled on above, and the weight 
of the steining will carry it down as the excavation proceeds, until 
the friction ot the sides overpowers the gravitating force or weight 
of the steining, when it becomes, as it is technically calied, earth 
bound; then a set off must be made in the well and the same 
operation repeated as often as the steining becomes earthbound, or 
recourse must be had to the first method of under-pinning. Brick 
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steining is executed either in bricks laid dry or in cement ; when 
the work is laid dry a ring or two of brickwork in cement is often 
introduced at intervals varying from 5ft. to 12ft. apart to strengthen 
the work and facilitate the construction of tue well. ‘he bricks are 
laid flat, breaking joint; and to keep out moderate land springs, 
clay, puddle or concrete, is often satvtionnd al the back of the stein- 
ing ; for most purposes concrete is the best as, in addition to its im- 
pervious character, it adds greatly to the strength of the steining. 

The same measures used in sinking brick steining are adopted 
with iron. Generally the cylinders are made of cast iron, either 
cast entire or built up of several shutters; the cylinders having 
internal flanges by which they are bolted together and which add 
very much to their strength ; they are usually secured together by 
bolts, and the joints are caulked with ironcement. Cylinders of 
this description, when they become earthbound, can be driven so 
that they may be sunk to considerable depths without much trouble. 
The cast-iron pipes used in lining the bore-holes are put together 
with collars sunk into a recess at the ends of the pipes or cylinders, 
and to which they are secured by countersunk screws, so that both 
the external and internal face of the cylinder is flush, and offers no 
impediment either to their being sunk or to the flow of water- 
When the supply is taken from sand it is usual to perforate the 
p ipes, but this is not necessary in most strata; indeed in the bore 
holes in chalk and sandstone, or other sirata that will, stand without 
artificial supports, it is motusual to line a stein except in cases 
where it is desirable to shut out some particular waters. 





Borne WELLs. 

The art of boring wells is evidently more modern than the practice 
of sinking, yet it is of so remote a date that the precise period of its 
introduction is unknown. Wells that have been bored are common 
in China, Syria, and Egypt; aud many of them are supposed to 
have been executed 4,000 years ago. In France the earliest authen- 
ticated well is at Lillers, supposed to have been executed in 1126. 
In boring wells two systems have been adopted; one is called the 
Chinese system, and consists in having the boring tool attached to 
a cope; the other is the ordinary method, iz which the boring tools 
are attached to a rod of iron or wood. Although these are the two 
primary ways adopted in boring, there are many modifications of 
them in practice combining one or other method; indeed, every 
engineer or contractor may have his own particular mode, or the 
circumstances connected with each work may demand the intro- 
duction of particular measures. 

The method designated the Chinese is the simplest that is 
practised, as all the boring tools are attached direct to the rope 
worked vertically up and down, the torsion of the rope giving 
sufficient rotary motion to the tool to enable it to strike a fresh 
spot at every descent. The facility with which the tools can be 
raised by the rope in this system seems at first to commend itself ; 
but in practice, when sinkimg deep wells, it is open to serious 
objections, as owing to the flexibility of the rope the tool cannot be 
properly guided, and the bore hole is likely to become crooked, 
which would in time interfere with the working of the tool; anc in 
cases where the bore is to be lined with pipes would render ditlicult, 
if not prevent, their insertion. 

The ordinary plan adopted in boring is to attach the tools toa 
rod, consisting of a number of lengths jointed together; a vertical 


and circular motion is given to the rods. In deep wells 
much time is necessarily lost in raising and lowering a 
long length of rod, cither to change the tool or bring 


up the debris. Various attempts have been made to econo- 
mise the time thus spent; as, for example, it has been proposed to 
make the tools slide upon the square boring rods, and by attaching 
them by chains or ropes toa windlass, when they require raising 
it could be speedily done, as in the Chinese system, because it would 
not be necessary to upjoint the rods, as required when using the 
ordinary tool. Another method patented by Beart, in 1844, was 
to make the rod of the boring tube nollow, and into this tube to 
introduce water, which, ascending outside the boring tool, was to 
produce a sufficient current to carry the materials, loosed by the 
boring tool, to the surface. A very great objection to this method 
(even supposing it to be practicable) is the necessity of haviug a 
large volume of water, which generally in boring cannot be easily 
procured until the spring is tapped. 

In boring deep wells the weight of the rod and the force of the 
momentum in faliing is very likely to break the tools used, or the 
rods themselves, when special provision must be made to prevent 
it. This it has been attempted to do in various ways. ‘Thus 
wooden rods hooped with iron have been substituted for the iron 
bar—tubular iron rods havo been used, having the same weight per 
foot as the ordinary bar, but having a greater area; when working 
in water they lose a considerable proportion of their weight—iu 
fact, equal to the volume of water they displace. Both wooden 
and tubular rods will answer very well when the depth is not great, 
but when the depth is great they are not sufficient to meet the 
exigencies of the case. 








When a sliding joint was introduced by | 


(Rugaihausen, in Germany, M. Kind, in France, and in the system | 


known as Kind’s system in this country, any portion of the entire 
weight of the rods can be brought into action, as all those rods above 
the slide joint are counterbalanced by a weight suspended to a lever 
In Kind’s system the rods are often put in motion by a steam engine 
in the following way :—The roids are attached to one end of a lever 


resting on a fulcrum, the other end of the lever is attached to the | 
piston rod of an upright steam engine; the valves of the cylinder | 


are worked by a man ; the rods are lifted by steam pressure and fall 
by their own weight. 

The tools used in boring (illustrated in our last impression) differ 
according to the description of strata they are required to penetrate, 
‘hus when the strata is hard and compact, chisels.of various descrip- 
tion are used to loosen the materials, which are either raised with 
an auger or shell pump, or miser, When the materials are of a 
soft nature, augers of various kinds are used, 

It very often happens that in deep borings it is almost impossible 
to escape breaking the tools used; when special instruments have 
to be used to raise them. 


Towns Surpiiep From WELLS. 
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dependent upon the season of the year. Thus upon one occasion, 
after a trial continued over seventy consecutive hours, the well 
yielded water at the rate of 150,000 gallons every twenty four 
hours ; but the ordinary quantity supplied is about 60,000 gallons 
per day. 

Coventry, Warwickshire, is supplied with 750,000 gallons of water 
per day from two bore-holes made in the bottom of the reservoir, 
100ft. diameter; the bore-holes are respectively Gin. and 8in. 
diameter, and 200{t. and 300ft. deep. The supply is procured fro \ 
the red sandstone; and, from observations made, it has been found 
that the two yield water at the rate of 700 gallons per minute, 

Croydon, Surrey, is supplied from two wells sunk into the upper 
chalk, one being 75{t., and the other 150ft. deep. The latter well 
was sunk by Mr. Thomas Docwra, under the author's direction ; and 
although sunk but 56ft. from the old well, it has been proved, by 
series of careful experiments, that there is very little communica- 
tion between the main body of the water in the two wells. Thus, 
when water at the rate of 1,000,000 gallons per day was being 
raised from each well, the relative water level in the two wells was 
not the same, but was 7ft. lower in the new well than in the old, 
By stopping the pumping operations in the new well, and continu- 
tng them iu the old, the water level in the new well rose S{t. above 

he water level in the old well, proving the two wells to be inde- 
peudent of each other. The quantity of water yielded by the ol ! 
well during the last dry summer was at the rate of 1,500,000 gallons 
per day, and was only limited to this quantity on account of an in- 
sufficiency of steam power to raise more. 

Kingston-on-Hull, East Yorkshire, was formerly supplied with 
river water, but during the present year the town has been supplied 
with water raised from a well sunk at Springhead, and forced by 
steam power to the old works at Stone Ferry, a distance of nearly 
tive miles, from which place it is again pumped and distributed to 
the town, The well is sunk and bored in the chalk to a depth of 
281ft. Gin., of which 210ft, is an L8in. bore. The well itself is L4ft. 
diameter, and steined partly with iron cylinders and partly with 
brickwork. At tho present time the well is yielding 3,500,000 
gallons for the supply of the town; the water available is estimated 
by Mr. Thomas Dale, the engineer for the works, as not less than 
4,000,000 gailons in twenty-four hours, Owing to the large inflax 
of water, and the position of the pumps, special measures have been 
taken by the engineer to shut out the warer from the well when an 
examination of the pump valves is necessary. This is effected by 
lowering a conical weight weighing five tops into the bore pipe, 
the bottom of the well being covered with cast metal plates secured 
to the sides of the well and to the bore pipe. With this plug in the 
bore pipe it is found that one pump will keep dow tive water while 
avy repairs are required to be made to the other pump. In sinking 
this well it was observed that the water was obtained irom the 
under side of the layers of flint inters« cting the chalk, 

Liverpool, Lancashire, is partly supped with wat r from wells 
sunk in the new red sandstone formation, Some oi these wells yield 
as much as 8,250,000 gallons daily. 

St. Helen’s New Waterworks derive their supply of water from 
two wells sunk in the red sandstone. Each well is 210{t, deep, 
exclusive of the bore, and they furnish a supply of 572,000 gallons 
water daily. 

Stourbridge, Worcestershire, is supplied with 150,000 gallons of 
water daily from a well 6ft. diameter and 30{t. deep, sunk in the red 
sandstone formation. 

Tranmere, Cheshire, is supplied with 150,000 gallons of water 
daily, from a well 9it. in diameter and 120{t. deep, sunk in the new 
red sandstone, 

Trevethin Waterworks Co., Pontypool, furnish a supply of 159,000 
gallons of water daily, from springs flowing from the limestone 
rock. 

Uxbridge, Middlesex, is supplied with water from two weils, each 
being capable of yielding 100,000 gallons per day. 

Wolverhampton, Staffordshire, is occasiovally supplicd with water 
from three wells sunk in the new red sandstone formation, which 
yield 500,000 gallons of water per day. 





oO 





Desians or WELLS. 


In considering the mode of making a well, many important 
matters have to be thought of, and some unforeseen circumstances 
may often cause the original plan to be set aside. Under this head 
it is proposed to give a brief outline of the eonstruction of a few 
wells, 

Birkenhead.—It has been already mentioned that Birkenhead is 
supplied with water from two wells; for all practical purposes, a 
description of the first well sunk will suffice. ‘This well is entirely 
executed in red sandstone rock, and without steining. ‘The total 
depth is 395ft.; the first 95ft. is 9ft. diameter, then follows a bore of 
26in. diameter and 44ft. deep; this is succeeded by a bore 18in. 
diameter and 16ft. deep, which is diminished to a bore of 12in. 
diameter for an additional depth of 130ft, and finally this is suc- 
ceeded by a bore Zin. diameter and 110ft. deep. ‘Che water rises, 
after the cessation of pumping, to within 93it. of the top of the well; 
and, when reduced to a level of 134f{t. from the surface, tho well 
yields 2,000,000 gallons of water every twenty-four hours. 

Guy's Hospital.—The well is sunk through the London clay into 
the chalk, and the following is a description of the strata pierced :— 
8ft. superficial earth, 2ft. yellow clay, lft. black loam, 3ft, peat, 
19ft. gravel, 63ft. blue clay, 22ft. motued clay, 4{t. dark blue clay, 
5ft. shells and sand, 10{t. mottled clay, 4{t. sand and pebble, 


| 4ft. mottled clay, green coloured sand and pebbles, 4ft. green 


| succeeded by a layer of flints, and then the chalk. 
| of the well is 298ft. Gin. 


coloured sand and pebbles, 3it. green coloured sand, 44{t. grey sand, 
The total depth 
For 9ft. in depth it is 8ft. diameter, and 
steined with Yin. brickwork; which is succeeded by five cast iron 
cylinders, 4ft. 6in, diameter, each cylinder being 5ft. deep. Below 


| these cylinders, and for a further distance of 96ft., the well is 


The art of well sinking in a great measure may be said to be | 


empirical, and it by no means follows that because water is procured 


in some places from wells and borings in sufficient abundance to | 


supply a town, that water can be procured anywhere by sinking or 
boring, as it requires a combination of circumstances not generally 
met with to render the work successful; avd as all theory when 
applied under unknown circumstance may lead to error, a collection 
of examples of wells in use at various places where water is raised 
for public purposes will be highly useful in guiding us in estimating 
the quantities of water likely to be procured under given circum- 
stances. 

Birkenhead, Cheshire, is supplied with water from two wells 395ft. 
deep, partly sunk and partly bored in the new red sandstone forma- 
tion. From experiments made upon one of these wells, when the 
water level was 120{t. from the surface, the well yielded 1,807,461 
gallons in twenty-four hours ; by lowering the head another four 
teet, the well yielded 2,000,000 gallons in twenty-four hours, 

Brighton, Sussex, is supplied with 1,080,000 gallons of water 
daily trom wells sunk into the chalk, 

Bury St. Edmunds, Suffolk, is partly supplied from two wells 
sunk in the chalk to a depth of 86ft., and connected by headings. 
There is about 130{t. of heading, 6ft. X 6°5ft., in connection with 
the two wells. Very accurate observations have been made upon 
the level of the water in these wells by Mr, John Croft, in the year 
1860, and continued to the present time. Observations made by the 
same gentleman op a hundred wells sunk into the superticial strata 
of the town show that the water level in all of these is very nearly 
the same, and varies in any case but a few inches. The wells upon 
which these observations have been made were sunk by the local 
authorities, not with a view of supplying the inhabitants with water, 
but for the purpose of procuring a supply of water for watering the 
roads, and other public purposes ; but since the original coustruc 
tion of the wells a portion of the town has been supplied. The 
quantity of water yielded by these wells fluctuates greatly, and is 





4ft. Gin. diameter, and steined with 4}in. brickwork, then follows 
2ft. of 9in. steining, the whole resting on the bottom of the well, 
which is executed in 18in. brickwork. In the centre of the well a 
bore-hole is made, which is lined with a 12-in. iron pipe, the p'pe 
being continued 72ft. Gin. above the bottom of the well, and within 
60ft. of the surface. 

Kensington-gardens.—T his is a well that was sunk for supplying 
the Serpentine. It is 321ft, in depth, and the water rises within 
105{ft. of the surface. The following is a description of the strata 
pierced in making this well :—2ft. of surface earth, 170[t. blue clay, 
2ft. petrified wood, 7ft. dark coloured sand, 43ft. Gin. coloured 
clays, 1ft. Gin. sand, 4ft. pebbles, 30ft. sand, 3Sft. 3in. flints, 
54tt. Sin. chalk, 3ft. 3in. flints. The well is 6ft. diameter for 
208ft. deep, and steined with brickwork as follows:—For the 
first 25ft. with Yin., 67ft. Gin. with 4}in., Sft. with 9in., 10ft. 
with Id4in., ft. with 9in., 91ft. with 4jin. The remaining 
portion of the wall is lined with 4ft. Gin. irou cylinders ; there are 
twenty-three of these cylinders in use in the well, and they are 
continued up the well within the brick steining, a distance of sixty 
feet. The bottom of the well is filled up with couerete, through 
which a boring is made and lind with a lzia. pipe, 18it, in length ; 
the top of the pipe is about Sft. above the bottom of the well; the 
remaining portion of the boring is lined with an 8in. pipe. 

Cheshunt Well, New River Company.—This well yields 702,000 
gallons of water per day, and in its execution the following strata 
were pierced :—Lft. Gin. superticial earth, 8{t. gravel, 45ft, blue clay, 
2{t. yellow clay, 12ft. white sand, 39ft. dark coloured sand, then 
follows the chalk. ‘I'he well is 171ft. deep, and is steined partly 
with brickwork and partly with iron cylinders, For 12ft. in depth 
the well is 11ft. Gin. diameter, and steined with 14in. brickwork ; for 
afurther depth of 44ft. it is 9ft. diameter and steined with 9in, 
brickwork ; of the 44ft., 41 ft. is lined with cast-iron cylinders, 8ft. 
diameter, which are also carricd. to a depth of 105it. from the 
surface. There are fifteen cylinders of this size in use, and they 
are succeeded by others it. 1vin. diameter, of which there are six 
in use ; these are again succeeded by two cylinders, 6ft. diameter. 
The whole of the cylinders are 6ft. in depth. The bottom of the 
last cylinder is 118{t. from the surface, at which point they rest, 
upon a foundation of Yin, brick steining, 7ft,in depth, At the 
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bottom of the 6ft. cylinders the well widens out in the form of a 
cone 12ft. Gin. diameter at the floor, which js 26ft. below the bottom 
of the 6ft. cylinders. In the centre of the well a bore hole 3in. 
diameter and 27ft. deep was made, and the well is provided on the 
floor level with headings 7ft. high and 4ft. Gin. high. 

Amwell Hill Well, New River Water.—This well furnishes a supply 
of water equal to 2,460,000 gallons of water per day, it is entirely 
sunk in the chalk; for 84ft. from the surface it is steined with 9in. 
brickwork, then follows a sinking 10ft. diameter without steining, 
but furnished with headings 6ft. high and 4ft. 6in. wide. In the 
centre of this shaft a 2ft. bore is made, which is succeeded by one 
9in. diameter. The entire depth of the well is 161ft. 

Wormley, Herts.—TVhis well is 135ft. 6in. deep, and is sunk in the 
chalk. The water rises to within 61ft. 8in. of the surface. For 
38ft. the well is 4ft. diameter, at which point it commences to widen, 
until at 50{[t. it is 6{t. diameter, at which size it is continued until 
70ft. is reached ; the whole of the work is steined with 4}in. brick- 
work ; for 15ft. deeper the well is 3{t. 9in. diameter, the upper 
portion of which is steined with wooden curbs, the well terminates 
in a bore Gin. diameter, and 50ft. Gin. deep. In executing this well 
the following strata was pierced:—lft. surface earth, 9[t. loam, 
10ft yellow clay, 12ft. blue clay, 6ft. brown sand, 14ft. white sand 
with pebbles, 20ft. brown sand with water, which was succeeded by 
the chalk. 

Cheshunt—Well of Sir Henry Meux.—This well is 202ft. Gin. 
dei p, and derives its supply of water from the chalk. It is an 
or. inary well, steined with brickwork. The surface water is pre- 
vented from entering the well by making the well concentric at the 
top, the space between outer and inner wells being afterwards filled 
in with puddle. The well itself is 71ft. deep, steined with 44in. 
brickwork. It is executed for the remainder of the depth by bore- 
holes, varying in diameter from 7in. to 4in. In executing it the 
following strata were pierced:—5ft. gravel, 59{ft. blue clay, 
12ft. coloured clay, 1ft. dark coloured sand, 5ft. 6in. sand anid 
pebbles, 3it. bright sand, 35ft. dark sand, Ift. flints, 2ft. chalk 
a lft. flints, the remaining distance of 78ft. being entirely 
chalk. 

Southampton.—The well sunk on Southampton Common, with 
the intention of supplying water to the town, turned out to be a 
failure as regards procuring a supply of water, although it is a fine 
example of the art and skill of the well sinker. The well is sunk to 
the depth of 563ft., and bored a further distance of 754ft., making a 
total depth of 1,317ft. ‘The upper portion of this well was executed 
in brickwork. At 10ft. from the surface iron cylinders, 13ft. 
diameter, were introduced, which were continued to the depth of 
62ft. from the surface, when the contractor failed in his work, 
which at this depth was 2ft. out of the perpendicular. The work 
was now undertaken by Mr. Thomas Docwra, a gentleman who has 
had great experience in well sinking; but, before the fresh work 
could be proceeded witb, it was necessary to secure and strengthen 
the upper cylinders, which, owing to the violent measures used to 
drive them, were cracked aud broken in all directions, This 
strengthening was accomplished by the introduction of cast 
iron curbs, suspended from the flanges of the cylinders; and 
when the work had been in this manner thoroughly secured, the 
new work was proceeded with; three built up cylinders 8ft. Gin. 
diameter, were soduced within the 13{t. cylinders, and extending 
about 3ft. below tiem; then steining with brickwork was com- 
menced, which gradual:'y widened out until at the depth of 72ft. it 
was 14ft. diometer; steini.y was continued to the depth of 164ft., 
and wae lined within wih «1 cylinders, backed with concrete; at 
this depth (1: 4ft.) a set-c ff was made and the well was continued in 
L4in. brick ste1. ing, having a diameter of 11ft. Gin., until the well 
had reached the depth of zidft., when another set-off was made and 
the well was continued in 14in. brickwork, 10ft. diameter, to the 
depth of 267{t, from the surface; at this depth another set-off was 
made, and the well was continued in 9in, brickwork, 8ft. Gin. dia- 
meter, until the well had reached the depth of 302ft.; when at about 
this depth it was asceriained that the work would have to be con- 
tinued through a bed of running sand, and special means were 
adopted to secure the work above. ‘I'hese means consisted of the 
introduction of an iron curb, and the work was suspended by iron 
rods to another curb at the set-off, 267ft. from the surface : this latter 
curb, in its turn, was suspended by means of strong chains to the 
bottom of the cast iron cylinders at 163ft. from the surface. When 
the work had been thus secured, a single cylinder of cast iron 8ft. 
diameter, extending 2ft. within the Yiu. brick steining, was intro- 
duced, and below this 44in. brick steining, lined with cast iron 
cylinders 7{t. diameter, was executed, the space between the brick- 
work and the cylinders being tilled with puddle. A sluice was 
made in one of the cylinders, which could be opened to admit water 
at pleasure; at 322ft. from the surface, the use of iron cylinders was 
discontinued and the work was carried forward in 9in, steining, the 
well being 6ft. Yin. diameter, to the depth of 467{t., at which point 
the steining was terminated upon 18in. footings of brickwork bedded 
in the chalk, The remaining portion of sinking was executed in 
the chalk, without the use of steining, until at the depth of 563ft., a 
trial bore Zin. diameter was made to an additional depth of 754ft., 
when owing to the great expenses incurred and the probability that 
if water was to be reached at all it would be salt and unfit for the 
purposes required, this enterprise was abandoned. 


Axssorping WELLS. 


Wells and borings have been occasionally made for absorbing 
waste water, which is conveyed into the absorvent strata, and which, 
being disseminated over a large district, finally makes its escape at 
the points of natural overflow of the strata, It has been observed 
that, in making use of wells for this work, any ordinary well will 
absorbed a quantity of water equal to its yield, provided that the 
water is free from matter likely to choke the pores of the absorbent 
strata, Thus it has been proved that if the natural water level in a 
well is 20ft. from the surface, and by reducing the water level to 
30ft. from the surface, the well will yield 100 gallons per minute; 
by raising the water level 10ft. from the original level, or within 
1Uft. of the surface of the ground, the well will absorb water at the 
rate of 100 gallons per minute. Wells of this description have been 
executed in many places purposely to get rid of surplus water; thus 
an extensive plain near Marseilles, which was originally a morass, 
has been effectually drained in this way. In this country it has 
often been found that, to carry out agricultural drainage, water may 
sometimes be got rid of by simply boring through the uppe: crust of 
clay or other impervious strata into the porous strata below. 
Absorbing wells should hot, under any circumstances, be used ex- 
cept to take away pure water; as the effect of discharging impure 
water into these wells would be to contaminate the wells of the 
neighbourhood used for procuring supplies of water. The practice 
of making cesspoo!s absorbing wells is a most pernicions one, aud 
cannot be too strongly condemned, as not only may it spoil the 
water of any wells in the immediate neighbourhood, but when the 
strata is very porous it may pollute wells and springs more remote. 

Necessity oF Drarnacs. 

Whenever an artificial supply of water is conveyed into a town 
which previously has been supplied from wells, it may be found 
that without a proper — of drainage or sewage to convey away 
the surplus water, the healthiness of the place, instead of being im- 
proved by an abundant supply of pure water, may be injured, as the 
constant pumping from the wells of a district tend very naturally 
to promote the dryness and healthiness of the soil, and when the 

umping is discontinued dampness with all its evils are brought 
into play, which are augmented by the additional supply of water. 








Tue Attantic Casie.—The new Atlantic cable is being coiled 
from the company’s premises (late Glass, Elliott, and Co.), Morden 
Wharf, Greenwich, on board the Ametbyst, Admiralty vessel, for 
conveyance to the Great Eastern, at Sheerness. The cable will be 
laid across the Atlantic by Messrs. Canning and Clifford, in June 
next. The Great Eastern will have 500 hands on board, with a 
pep of 15,000 tons, including 4,500 tons of cable, and 8,000 tons 
of coal. 
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Turse improvements, patented by Messrs. C. A. and T. Ferguson, | 


gun carriage makers, Poplar, relate to a novel mode of construct- 
ing and working duplex compressors. Between the slides upon 
which the gun carriage traverses,and attached to the carriage, there 
are two strong metal plates (or compressors), an upper and a lower 
one, which on being drawn together by a right and left-handed 
screw, forcibly grip the upper and under surfaces of the slides. 
Between these compressors, and occupying nearly the whole space 
between the slides, are two parallel tlocks of wood (or metal) having 
an oval indent in their centres; upon the middle of the right and 
left-handed screw shaft there is an oval block or cam, the revolution 
of which forces the blocks asunder against the two inner surfaces of 
the slides. Or these blocks may be forced asunder by wedges 
attached to the upper and lower plates of the compressor. On 
motion being given to this duplex compressor by a lever worked by 
a rope, or by a screw, such an amount of pressure will be produced 
simultaneously upon the upper, inner, and under surfaces of the 
slides as will, when the gun is fired, materially check the recoil of 
the carriage to which this compressor is attached. 

Fig. 1, in the accompanyirg engraving, is a hinder end elevation 
of a gun carriage fitted with the improved duplex compressor ; 
Fig. 2 isa plan view of the same, and Fig. 3 is a vertical section 
through the compressors on the line a, d. 

A, A, is the body of the gun carriage ; B, B, the slides; C, C, two 
internal slides or ribbons attached thereto; D is the upper, and E 
the lower compressor plates; F, I’, two longitudinal blocks of wood, 
with an oval indent in their centres lined with metal; G is a 
vertical shaft, square in the middle, with a right and left handed 
screw at top and bottom; H is an oval metal cam fitted on the 
square of the shaft G; I is a forked and slotted lever keyed on the 
top of the shaft G; K is a screw turning in bearings affixed to 
the under side of the gun carriage. Lis a corresponding screw 
nut, which traverses backward and forward on the screw shaft K 
when it is made to revolve. 

Upon the top and bottom of the nut L there are projecting horns 
or lugs which work in the slots of the lever 1; M is a wheel and 
handle for giving motion to the screw shaft K. When out of action 
the oval cam H has its longer axes fore and aft of the carriage, and 
the upper and lower compressor plates, as well as the longitudinal 
blocks, are out of forcible contact with the slides; but on turning 
the handle M the revolution of the screw K causes the nut L to 
traverse from left to right, carrying round the lever I and shaft G, 
which, by means of the left and right-handed screws, draws the two 
compressor plates D and E together, and at the same time, b: 
moving round the oval cam H, forces the longitudinal blocks F, F, 
asunder; thus generating such an amount of friction upon the 
upper, inner, and under surfaces of the slides as greatly retards the 
recoil of the carriage when the gun is fired. When the gun is not 
of very large dimensions the screw and traversing nut may bo dis- 
pensed with, and a simple lever, worked by a rope, used for giving 
motion to the compressors, as shown in Fig, 4. 








THE PURIFICATION OF WATER. 

Ir is well-known that the question of the supply of pure water 
for the metropolis is far from being exhausted, and remains to be 
placed on a satisfactory basis. The London Water Companies have, 
during the last ten years, incurred large outlays in providing filter 
beds for the purpose of purifying the water supplied by them, as 
well as in the construction of covered reservoirs for the storage of 
the filtered water. These improvements have been forced upon the 
companies by the passing of the Metropolis Water Act of 1852, the 
object of which was to improve the quality of the water supply, and 
which provided that all water drawn from the Thames intended for 
domestic use should be filtered by the water companies. Before the 
passing of the Act of 1852, more than half the supply was not 
filtered ; subsiding reservoirs in many cases being the ouly means 
of clearing the waters of impurities in suspension. Four years later, 
in 1856, arrangements were completed for filtering all, or nearly all, 
the water; there were in use upwards of 140 acres of subsiding 
reservoirs, 40 acres of filter beds, fourteen covered reservoirs nearly 
15 acres in extent, and four uncovered reservoirs of 3 acres in ex- 
tent. The cost of the new works, executed under the Water Act of 
1852, and the more recent Acts of the several companies, amounted, 
in 1856, to upwards of 2} millions sterling ; and with the previous 
expenditure, the cost of the entire water works of the metropolis 
amounted in the same year to upwards of 7 millions sterling. 

The hardness of the waters in 1856 was, however, only to a 
trifling extent less than in 1851; neither was the total solid residue 
materially diminished, thougb a smaller proportion of it was found 
to consist of organic matter. So far, then, the new works had 
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proved useful in“ partially purifying the water of the substances 
most dangerous to health. It is generally admitted, however, that 
the system commonly adopted of filtering through beds of sand and 
gravel of several feet in thickuess, while it may be employed mecha- 
nically to separate visible impurities, fails, to a great extent, 
at least, in intercepting the dissolved impurities, whether mineral or 
organic, In fact, it was proved by Dr. Hofmann and Mr. Witt, in 
1857, that, in attempting to filter a quantity of sewage through a 
bed of sand lft. thick, the sand, when in maximum action, re- 
moved no dissolved organic matter at all, and only 10 per cent. of 
dissolved mineral matter. 

But, notwithstanding the temporary partial success of the water 
companies in eliminating the noxious organic impurities of the 
Thames water, and also of the water derived from other sources by 
the London companies, they have failed to sustain the quality of the 
water supplied by them, even at the degree of purification arrived 
at in 1856. The following statement of the results of analysis in 
1851, 1856, and 1863, taken from official sources, places the compara- 
tive performances of the companies in a clear light :— 

Comparative Analysis of the Impurities contained in Water supplied 
by the London Water Companies in 1851, 1856, and 1863. 
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Year. Organic matter. Inorganic matter. 
Grains per gallon. Grains per gallon. 
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Thus it appears that the proportion of organic matter having 
been reduced se 23 grains per gallon in 1851, to 14 grains in 1856, 
it rose again to 25 grains in 1863, nearly what it was at the worst 
period, in 1851; while the proportion of inorganic matter has posi- 
tively increased. The public are, therefore, driven to tho adoption 
of domestic filters for purifying the water supplied to them in-doors, 
The objections to many of them are numerous—chiefly that they 
are soon clogged by the impurities collected, and require frequent 
cleansing; that the filtering material itself is often perishable, and 
fails in its action; and that they demand the special attention of 
servants in re-filling and cleansing. The filter and softening 
apparatus of M. Dauchell, recently (March 11, 1864) illustrated and 
described in our pages, is one of the best with which we are 
acquainted. It is filled with a liberal supply of animal charcoal, 
the most powerful of purifying agents, which may be easily re- 
moved, and is placed within the cistern, being in fact a cistern-filter, 
through which the water flows steadily, and is filtered only at the 
last moment, when required for use. The water is, therefore, not 
liable to acquire fresh taint by standing, as is the case with the 
usual methous of filtration. Again, flowing direct from the water 
of the cistern, any quantity of filtered water may be drawn—leaving 
behind the grosser impurities, which are collected at the bottom of 
the cistern—and may be used for drinking, cooking, or other pur- 
poses, while in the common filters the immediate supply is limited 
to the quantity poured into them from time to time ; and no atten- 
tion to the apparatus is required on the part of servants in re-filling 
and cleansing. A company has been formed, chiefly on philanthro- 
pical grounds, with Viscount Ingestre at their head, for the purpose 
of more widely introducing the Dauchell filter, and extending the 
blessings of pure water to all classes of the community. It must be 








borne in mind that, bad as the supply of water is for London, it is 
worse, generally speaking, in the provinces; and it remains to bring 
up the standard of purity, by artificial means, to the enviable con- 
dition of the hill waters supplied to Manchester, Edinburgh, and 
Glasgow. 








Tue Berotan Iron Trapve.—(From our Correspondent).—lather 
more firmness has been remarked in all metallurgical articles at 
Charieroi. At the same time there is not a very active current of 
affairs to report. 

Foren AND Cotontan Jorrincs.—The length of actual railroad 
in the state of New York, including city roads, is about 3,500 miles, 
and the capital stock invested exceeds 125 000,000 dols., of which 
not quite 100,000,000 dols. is paid in. The fueded debt of the 
different roads is about 75,000,000 dols., and the floating debt 
1,000,000 dols. The construction of the roads cost 150,000,000 dols. 
and the cost of maintaining and operating them exceeds 5,000,000 dols. 
The earnings and receipts for 1864, estimated, will foot up 
40,000,000 duls.—It is reported, upon apparently reliable authority, 
that the Emperor of Austria is resolved to make a strenuous effort to 
put his navy on a respectable footing. The very severe lesson 
which the Austrians received during the war in which they lately 
engaged with Denmark, and the fact that Italy and Turkey possess 
a number of powerful iron-clad men-of-war, would seem to afford 
sufficient reasons to his Imperial Majesty to set about a work of 
* re-construction.” 
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BAYLEY, NEWTON, AND GREAVES’ 





TURNING WOOD FOR COP TUBES. 
Fic 5. 








Tuis invention, patented by Messrs. H. Baley, L. Newton, and 
John Greaves, cotton spinners, Stalybridge, relates to self-acting 
machinery for forming cop tubes, or cop bottom holders, and like 
articles, from wood or other suitable material, and it consists in an 
improved combination and arrangement of self-acting machinery, 
by which cup bottom holders and other like articles are made from 
blanks of any convenient length, portions of which blanks are 
bored, turned, or shaped, and then cut from the blank, which is then 


fed forward, so that the-e operations are repeated till the blank is thus | 


cut up into the articles required, when another blank is supplied. 
The long blanks are first cut by a saw into the square form, then 
they are passed through the axis of a hollow shaft mounted in 
suitable bearings, which hollow shaft has a face plate upon it with 
suitable cutters, which when the hollow shaft is turned, reduce the 
square blanks to a cylindrical form a little larger in diameter than 
the largest size of the tube or cop bottom holder, or other article 
required, the square blanks are fed to the cutters of the rotating 
hollow shaft, through a square hole formed in a bracket placed in 
front of the cutters, and by this means the square blanks are held 
and prevented from revolving when pushed through the cutters. 

Fig. 1 is a side elevation, and Fig. 2 an end elevation of the 
apparatus for rounding the square blanks of matevial before 
operating upon them by the machinery illustrated by Fig. 3, a side 
elevation, and Fig. 4 a plan view, of which Fig. 5 is a detached 
cross section on the line 1—2; Fig. 3, and Fig. 6 is a longitudinal 
section, and Fig. 7, an end view of the chuck part of one of the 
hollow spindles, showing the manner in which the jaws or dies are 
actuated so as to grip the rounded blank ; Fig. 8 is an enlarged 
detached view, showing the arrangement of the tools for shaping 
and cutting off the article from the long blank, and Fig. 9 is a 
diagram explaining the times of action of each cam, and the 
relative times of action of the cams to each other. The wood or 
other material to be operated upon is cut up by a circular saw into 
square blanks of two or three feet long, as found most convenient, 
and these square blanks are rounded or made cylindrical by an 
apparatus siwilar to that illustrated by Figs. 1 and 2. 


a is a bracket, secured to a lathe or othersuitable bed ; this carries 
a hollow shaft b, having a face plate b! at one end, which has a rib b? 
upon it, to which a cutter 3 is secured by screws, the cutter having 
slots for the screws to pass through, by which its edge may be 
adjusted to the work. The shaft has a grooved pulley 5‘, formed 
upon it, upon which an endless band works to give the required 
rotary motion ; ¢ is a bracket, also secured to the lathe bed; this 
bracket has a square hole in it opposite the axis of the hollow shaft 6, 
to guide the blank, and prevent it from being rotated by the action 
of the cutter. ‘The hole in the face plate is trumpet mouthed, and 
the cutter 4 is rounded off at the entering edge, so as to gradually 
take the corners off the square blanks, as it is pushed forward, and 
reduce it to the cylindrical form. The blanks prepared in this 
machine are ready to be operated upon by the machine illustrated by 
Figs.3 and 4. a is the bed of the machine, cast in one piece, and 
supported on two feet al, and 6 is a bed for supporting the feediag 
mechanism ; it is carried at one end by being secured to the bed a, 
and at the other end by a foot J’. 

Figs. 3, 4, and 5 show a double machine with two sets of similar 
operating parts, except that both sets are actuated by the same set 
of cams and gearing ; we shall, therefore, in describing the machine 
only refer to one set of parts. c is a hollow shaft or spindle 
mounted in bearings, same as a common lathe spindle; it has a 
collar c! at the back end, with lock nuts for taking away its end 
play ; c? is the pulley upon which the belt works for giving rotary 
motion to the spindle c, which for cop tubes is driven at a speed of 
about 2,500 revolutions per minute. The front end of the spindle 
c has a face plate c3 formed upon it, as illustrated in Figs. 6 and 7. 
The face plate has as many slots formed in it as there ere dies, two 
dies d only are shown in the illustrations, one opposite to the other. 
There is a slot formed across the face of the plate c’, and this slot is 
continued in the lengthway of the spindle c, so that each die d will 
fit so as to slide freely to and from the axis of the spindle. When 
both dies are brought together, as shown in Figs. 6 and 7 they form 
a complete circle equal in diameter to that of the cylindrical blanks 
fed through them, and each die has a small projection, which, when 
the dies are compressed to the blank, will enter the material and hold 
it firm. The dies d are kept in their places by a thin plate c‘, 
screwed to the front of the face plate. The dies are actuated by a 
movable collar d'!, which fits the exterior of the spindle c, upon 
which it can slide to and fro. It is guided and made to rotate 
with the spindle by two pins (shown by dotted circles in Fig. 7) 
fixed at the back side of the face plate, their axis being parailel to 
the spindle c. These spindles fit holes formed in the collar d', in 
which an inclined slot is formed for each die d, corresponding to the 
incline or cone form of the outside of the dies, so that, when the 
collar d' iz pushed towards the face plate c%, its slotted inclines will 
draw the dies towards the axis of the spindle, and when moved in 
the opposite direction the dies will be released, and can move out- 
wards from the axis of the spindle, which they will do by their own 
centrifugal force when rotating. ‘The collar is actuated by a clutch 
fork lever, having its fulcrum: on a stud secured to the bed, the 
lower end of the lever having a pin or bow], which fits into the 
groove of the cam. The two prongs of the forked lever are con- 
nected by a bent part carrying ap oil cup. A projection upwards 
from the bed carries a slide, which can move to and fro in the line 


parallel to the axis of the spindle c, and this slide is made to carry a | 


shell bit, which comes exactly in the line of the axis of the spindle, 
so as to bore the hole in the centre of the tube. The slide receives 
to-and-fro motion from a lever (shown in dotted line, Fig. 3), having 
its fulcrum on a stud fixed in the head, the upper end of the lever 
having a pin which fits a slot in the slide at aright angle to its line 
of motion, and the lower end of the lever hasa pin or bowl fitting 
the groove of acam. The slide £ for the shaping and cutting off 
tools, is mounted on a projection from the sides of the bed, it receives 
motion from a lever centred on a stud secure.! to the bed, one end of 
the lever working in a slot in the slide, the other end of the lever in 





| the groove of a disc cam f°. The plane of the motion of the slide 
| is at about an angle of forty-five degrees to the horizon (as shown 
| in Fig. 8), the direction of the motion of the slide is at a right angle 
| to the axis of the spindle. The cutting tool for shaping the tube to 
| the cone form is placed in a slot formed fin the slide #, and when 
adjusted to its proper angle and distance from the line of the axis of 
the spindle, it is secured by a set screw. One edge of the tool is 
higher than the other, according to the extent of cone in the tube, 
and this inclination of the cutter, and its proper elevation, is 
adjusted by two screws, one at each edge of the cutter upon the 
, heads of which the tool rests, as shown in Fig. 8. The cutting 
tool is so arranged that it begins to operate upon the outside 
end of the projecting blank, and finishes at the inside end 
of the blanks or smaller end of the tube (which is of the 
cone form), the edge of the tool passing over the surface or 
periphery of the tube when finished, being adjusted to form a tangent 
to the periphery of the finished tube. The cutting off tool g is 
also secured by a screw in a slot formed in the slide. The plane of 
its cutting edge is vertical ; the line of its edge is inclined at an 
angle to the line of motion of the slide, so that its edge approaches 
towards the axis of the lathe spindle as the slide advances; it thus 
cuts upward, and at a few degrees less than a right angle to the line 
of motion of the slide, and against the under side of the shaping 
tool, when it has finished and passed over the surface of the tube, 
The blank «x to be operated upon is fed forward by a slide h, which 
can move to and fro on the feeding bed. One end of the blank, 
when entered in the hollow lathe spindle, rotates freely in the con- 
cave or hollow centre carried by the slide, as shown in Figs. 3 
and 4. The feeding bed has a ratchet toothed bar or surface fixed 
or formed upon it from end to end, as shown in Figs. 3 and 5. The 
bed also carries a corresponding toothed ratchet bar A', which is 
arranged in guides in the bed, so as to slide to and fro in a line 
parallel to the axis of the spindle c; and this ratchet toothed bar 
receives motion from a cam, which acts upon a pin or bowl upon a 
descending arm from the bar /'. The ratchet teeth are equal in 

itch to the length of the tube or article to be formed. The slide 4 
- a descending projection, which carries a stud in it, forming the 
centre of two pawls As, one entering the fixed ratchet teeth 6%, the 
other the ratchet teeth in the moving bar h', and each pawl has a 
projecting tail part, so that an elastic rubber band A‘, may be placed 
upon them to keep the pawls in the teeth of their respective ratchets. 
The pawls are withdrawn from the teeth of the ratchets by a lever 
centered on a stud in the slide, the lower end of the lever having 
a pin that enters between the tail parts of the pawls, which are 
inclined in form, so that when the handle A5 is pulled back, the tail 
parts of the pawls will be separated and withdrawn from the 
teeth of the ratchets; a stop is fixed to prevent the handle from 
being pulled too far back. By this arrangement when the slide 
has to be drawn back, it may be done by simply pulling back at the 
handle, the first part of the movement lifting the pawls from the teeth. 
Fig. 9 is adiagram representing the cams on a plane. The points 
marked 0 and 360 ara the same parts of each cam, and the cams are 
arranged to act in relation to one another, as shown in the diagram. 
The full line represents the path of the cams. The feeding cam h? 
begins to feed at 0, and ends its feeding movement at the 54th degree 
of revolution ; it then gives the back movement to the ratchet bar 
during the remainder of the 360 degrees of revolution. The gripping 
cam has released its hold of the blank at.0, and is stationary during the 
time of feeding till the 48th degree of revolution, then it moves to grip 
the blank between the 48thand 96th degree of revolution, then holds 
the blank between the 96th and 312th degree of revolution, and releases 
the blank between the 312th and 360th degree of revolution. The 
boring cam e3 has withdrawn the bit, and is stationary at 0, and 
remains so till the 96th degree; it then advances to bore till the 
186th degree, and then moves back till the 245th degree, and is 
stationary during the remainder of the 360 degrees of revolution. 
The cutting and shaping cam fs brings the slide back at 0, and 
remains stationary till the 204th degree of revolution, when it 
begins the movement towards the blank, and ends this movement at 
306 degrees, withdrawing to its first position during the remainder 
of the 360 degrees of revolution. 








Sourn Kensineton Museum. — During the week ending 24th 
December, 1864, the visitors have been as follow:—-OUn Monday, 
Tuesday, and Saturday, free days, open from 10 a.m, to 10 p.m., 
6,759; on Wednesday, Thursday, and Friday, Students’ days (ad- 
mission to the public 6d.), open from 10 a.m. till 4 p.m., 1,214; 
total, 7,973; from the opening of the museum, 5,000,562. 

Navat anp Orpnance.—We have been informed that the action 
between the Alabama and Kearsarge made a deep impression upon 
the mind of the French Emperor, and convinced him that rifled guns 
of comparatively small bore were no match for the heavy Dahlgren 
avd Rodmen guns then mounted, or being mourted, in vessels of 
the Kearsargo class. In consequence, the manufacture of six-ton 
steel rifled guns was delayed, and since then the French Govern- 
ment have, it is said, ordered two of Captain Blakely’s 11-in. steel 
guns, two heavy guns from Sir W. G. Armstrong and Co., and two 


being to adopt heavy guns for the French navy, and gradually to 
remove the present 30-pounler and 50-pounder hooped guns from 
their ships. We are glad to find that the Lords of the Admiralty 
are quite alive to the importance of an efficient plan for mounting 
heavy guns upon the broadside, and have been lately considering 
several methods for attaining this great desideratum. We trust, 
therefore, that the efforts they are now making will be crowned 
with success, and that in this matter we shall be far ahead of other 
maritime nations. In America the present plan of working their 
74-ton 11-in. guns upon the broadside seems to have given so little 
satisfaction that doubts have been expressed as to the ironsides and 
other large vessels being able to fight them in a sea-way. As pivot 
guns, however, these 11-in. have been a decided success, the carriage 
and slide answering well. In France there is a similar difficulty as 
to heavy guns. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RELIEF VALVES, 

S1r,—It is well known that the use and intention of these valves 
are to allow the water in the cylinder (either from priming or other 
causes) to escape with freedom, the pressure of the spring and 
atmosphere causing the valve, when open, to close at each return 
stroke of the engine. When an instantaneous and free exit is 
required the spring is collapsed, or compressed by levers, &c. ; 
cocks are often used worked by hand, instead of ay ee the 
spring by the same means. An india-rubber valve, beyond the 
sy prevents the vacuum from being destroyed at the return 
stroke of the engine. Steam has also been introduced in the place 
of the steel springs. 

I beg to submit to your notice the enclosed tracing of a relief 
valve I have pw od in order to obviate the use of cocks and 
valves beyond them. Fig. 1 is a longitudinal section; Fig. 2 is a 
plan, half in section, half complete. a represents the pressure valve, 
guided at four points, as seen in plan; 5 is the vacuum valve; d the 
steam free escape valve; e the valve spindle, to open and close the 
valve d. The position of the valves, as shown, are closed. Pre- 
suming a pressure on the valve d, it acts against its seat in the valve 
a, which compresses the spring, thus allowing the water to escape 
from the cylinder. 
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or more heavy guns from America, all muzzle loaders, the intention | 


| free access for the steam. 





Should instantaneous and free exit be required, the positions of 
the valves and lever are represented in dotted lines, On the return 
stroke of the engine the vacuum valve closes the aperture in the 
pressure valve, which remains neutral while the valve e is open. 
In some instances I prefer to make the vacuum valve of india-rubber 
with a guard. 

By this arrangement I occupy less space than valves and cocks 
combined. 

I also obviate the compression of the spring in order to attain a 
Tho entire arrangement admits of adjust- 


| ment and accessibility for repair or renewal of any part or parts. 





N. P. Buren. 





AGRICULTURAL ENGINES. 

Str,—My friends, Messrs. Howards, and myself have agreed to 
differ upon the question of the transverse boiler. They have 
employed it, as I understand, because it removes the risk of laying 
the firebox bare of water in descending steep inclines; or, rather in 
standing upon the steep declivities, say 1 in 6, when the engine 
may be in full work drawing a four-furrow plough. I think the 
transverse boiler has no other advantage than this. AndI know 
that it has certain disadvantages, as compared with the ordinary 
longitudinal boiler. Again, it is the exception rather than the rule 
that steam ploughs work on hilly ground, and it is very seldom indeed 
that they work on ground inclined anything like 1 in 6. Holborn- 
hill looks very steep to a Londoner, yet at the —- it slopes but 
1 in 143. The boiler of a ploughing engine would be seldom out of 
level, iu Lincolnshire, Norfolk, Suffolk, Essex, and Bucks, nor in 
many parts of Cheshire and Lancashire. It would hardly ever, if 
at all, have to mount a decided slope in the Netherlands, Belgium, 
Prussia, Poland, Lombardy or Egypt. Although I am not exactly 
a farmer, as Messrs. Howards observe, I have for some years been 
the owner of nearly two thousand acres of American prairie land, 
which, with millions of acres inthe same country, is almost abso- 
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lutely level, and where, except on getting into a rut, a ploughing 
engine would stand exactly as on the floor of the maker's factory. 

You have giveu the length of the transverse boiler over all as 8ft., 
and, if the sm ke-box be even so short as 1ft., the water line will 
not be over 7ft. long. Many engineers would say that this length 
was insufficient for a 10-horse engine; 64ft. tubes and a 2}ft. fire- 
box requiring a length of water line of over 9ft. Yet even the 
actual length of 7ft. is obtained only by considerably exceeding the 
restrictions of the Locomotive Act. But if a water line 7ft. long is 
really sufficient, then it is evident that it is equally sufficient for a 
longitudiual boiler, the boilers of most portable and traction engines 
now made being, therefore, needlessly loog. Suppose such a boiler 
to stand on a slope of 1 in 6; it is common to say, in such a case, 
that the water level would be disturbed 14in. Messrs. Howards 
observe, ‘‘ An ordinary self-propelling engine, ascending an incline 
of 1 in 8, has the water level disturbed nominally 1ft.” Now if, by 
disturbance of water level, is meant the deviation from its level 
when the boiler is horizontal, then the greatest rise of water at the 
fire-box end of a boiler 8ft. long, on an ascent of 1 in 8, is not 1ft., 
but Gin., and there is a correspondirg fall of Gin. at the smoke-box 
end. ‘TI'his estimate does not, it is true, allow for the difference of 
displacement of water in the two ends of the boiler, which may still 
further alter the level an inch or so; but, under almost all circum- 
stances, the greatest fall of water at either end of » boiler 8ft. long 
inside, and working on very steep slopes, is 6in. only. And it is 
only the full from the ordinary water line, when working on a 
level, that is to be considered; for by a fall of water only can 
the fire-box roof or tube ends be left bare of water. A local 
rise, due to the fact of a given quantity of water, already 
heated, taking a different relative position in the boiler, can 
dv no harm whatever. It is but a figure of speech to say 
that the steam space is ‘‘drowned.” No _ re-arrangement of 
a given quantity of water in a boiler can alter the extent of the 
steam space, for the total capacity of the boiler and the volume of 
water being both constant, so must be the steam room. Indeed I 
fail to see what is meant by “ drowning the steam space in its most 
productive position.” What I understand as steam space contains 
steam, no doubt, but it “produces” none, no matter what may 
be its “ position.” Nor do I suppose the term “drown” to apply 
to the fire-box crown, for that should always be under water, and 
(so that it is) a few inches more or less of water over it, after steam 
is once raised, in no way interferes with the continued generation. 
Nor, unless the steam be taken from directly over the firebox (and 
most engineers are careful not to take it off from that point), will a 
few inches rise of water there aggravate any existing tendency to 
prime. 


A longitudinal boiler, therefore, of the length which Messrs. 
llowards consid +r sufficient, and placed on an exceptional incline of 
lin 6, will not «icp its water at either end according to which 
way the engine suds more than Zin. If the engine be headed up 
the slope, the front ends of the tubes, ordinarily at least 5in. under 
water, would—unl . about 25 gallons of water beyond the require- 
ment on a level we pumped in—be left bare. In going down the 
same slope the fire-box would, in the same way, be partly bared. 
So far the difficulty. But the question at once occurs, need the 
blessings of steam cultivation be extended to the bald steeps of 
Westmoreland, and to Alpine slopes? Need a ploughing engine 
anywhere be “slowly moving, for days together, up or down such 
hills?” The boilers of ordinary railway locomotives are not made 
to work on inclines of Lin 10; yet Mr. Brunlees has worked them 
on such an acclivity on the planes of the San Paulo Railway, in 
Brazil. And here, as the water line is at least 1dft. long, the rise at 
the fire-box end in ascending, or the fall in Cescending, is 9in. All 
risk of burning the fire-box or tubes was, in this case, avoided by 
keeping a larger quautity of water in the boiler. It would be need- 
less to adopt a different form of boiler for all railway locomotives— 
which but seldom work on inclines steeper than 1 in 100—because 
in this exceptional case, a slope of Lin 10 was surmounted ; or in 
another exceptional case, that of the Sunnyside incline, on the 
Stockton and Darlington Railway, up which, although in some 
paris rising at the rate of 1 in 13, Mr. Dixon, C.E., accompanied by 
Captain Tylor, R.E., once took a heavy engine, and a carriage 
filled with passengers. 

But, even if ploughing engines were commonly required to work 
on slopes of 1 in 6, there are many ways, without placing the boiler 
transversely across the frame, of insuring that all the heating sur- 
faces shall be constantly covered by water. First, a larger boiler 
shell, for a given number of tubes, and an increased quantity of 
water, would meet the difficulty. One barrel of water in an ordinary 
10-horse boiler would raise the ordinary level 3in., and, if it were 
thought inexpedient to diminish the steam room, the enlargement of 
the boiler from 36in. to 37}in. in diameter, would, where the inside 
length was 9}it., give an additional capacity of one barrel. There 
would be no objection to work, even ona level, with 6in. of water 
over the fire-box ; and, on a declivity of 1 in 6, even another barrel 
of water might be pumped in without any disadvantage, while it 
would ensure the complete protection of the firebox. Second, an 
inclination of the roof of the firebox, to the extent of lin 6 in one 
direction, and an inclination of about 3in. in the whole length of the 
tubes in the opposite direction would not merely mitigate, but wholly 
remove all difficulty as to the position of the water (provided only 
the quantity were suflicient on a level) on inclines of even 1 in 6. 
Thus a firebox 24{t. long would be din. lower at the door end than 
at the tube plate. A slightly larger diameter of boiler might be also 
preferred in this case, but there is no real objection, whether in 
respect of weight, cost, or strength of construction. Third, the 
front end of the boiler has been sometimes supported upon a screw, by 
which it may be raised or lowered, according to the ground, so as to 
keep the tubes level, or nearly so. But if the fore and hind wheels 
are 10ft. apart between centres, it would require a screw giving a ver- 
tical motion or range of 3ft. din. to provide for an exact maintenance 
of level, both in rising and descending on 1 in 6. Such a screw would 
not satisfy the practical engineer. Fourth, the boiler bas been 
sometimes placed upon trunnions, so that its own level might be 
always maintained on all slopes. Jt would occupy too much space 
to enumerate the practical objections involved in this arrangement, and 
it is, perhaps, sufficient to say that where trunnion boilers have been 
employed, they have been generally set to one position, and kept there, 
the common remark of those who have had experience with them 
being that the trunnions are not required, and, therefore that they 
are of uo use. Filth, there is the vertical boiler, which some 
engiveers insist is as good as any other. It is not to be recom- 
mended, however, except where great lightness and compactness 
are required, as in steam fire engines. Its two great faults are, a 
tendency to prime, and the deposit of scale to a great extent upon 
the lower tube-plate, whence it is practically impossible to remove 
it. Unless, too, there are a great number of tubes of small 
diameter, or unless the vertical boiler be of great comparative 
depth, it wastes fuel, and burns the upper tube-ends and tube-plate. 
Sixth, Messrs. Merryweather and Field have a form of vertical 
boiler, improved upon one designed by Jacob Perkins (of steam gun 
notoriety), and which, although I am not contident of its merits, is 
in favour with a number of engineers for whose opinions I have 
much respect, and it is possible that it may be found applicable, 
with advantage, to ploughing engines. ‘fhe vertical boiler, of 
whatever construction, is, of course, less affected by a change of 
water level on uneven ground. Lastly, there are two or three 
expedients designed by myself, and applicable to longitudinal 
boilers, so as to prevent any great local fall of water on steep 
inclines. I hardly need trouble you with diagrams of these, for I 
am couvinced that, although they would answer their purpose, they 
are not really required. 

Of these various means for preserving the proper relative position 
of the water level on steep grounds I prefer the large boiler with 
plenty of water room. Wherever there is the least probability that 
an engine will have to work over hills, a gauge glass should be 
fitted to each end of the boiler. With the least degree of care 
neither end of the boiler would then be burnt. It is unnecessary to 
consider the working of slopes steeper than 1 in 6, and upon the 





far more usual pitches of 1 in 10 to 1 in 20, little or no extra pre- 
cautions are requisite with boilers having proper water room. 

The transverse boiler is open to the several objections raised in 
my former letter to you, and it is not, perhaps, exempt after all from 
the risk of burning the fire-box. For, in turning a corner on bad 
ground, or in passing ateam in a narrow lane, the wheel on the 
smoke-box side of the engine may, in oue case, grind deeply and 
ineffectually into the mire, and in the other case it may surge into 
the ditch. In either case the difference of a foot or so in the level 
of the bearing of the wheels gives the very incline of 1 in 6 which 
the position of the boiler was intended to avoid,and if the water- 
room be restricted the fire-box may be burnt in the very effort of 
getting the engine upon firm ground. I have, more than once, seen 
a traction engine floundering on its “ beam ends” in a ditch, where 
it has been finally left, to be afterwards extricated by horses. In 
some cases the fire-box of a transverse boiler might be left bare of 
water for nearly one foot near its crown plate. 

I regard the question of the necessity or otherwise of in- 
dependent framing as still open. The most successful makers 
of traction engines have thus far dispensed with all support 
to the boiler, other than the wheels themselves. For plough- 
ing engines, which are standing for most of the time while they are 
at work, there is still less need of framing. In any case, the support 
given by the framing to the boiler is less, in respect of stiffness and 
stability, where these are placed at right angles to each other than 
where they are parallel. In the longitudinal arrangement the 
boiler and frame (where there is a frame) mutually stiffen each 
other. In the transverse arrangement the frame carrivs the boiler 
in the most disadvantageous manner, and without deriving any 
support from it in return. An accidental upsetting of the engine 
into a ditch—and such things will happen—would strain both boiler 
and frame much more, I fear, than with the longitudinal arrange- 
ment. If the boiler really requires to be relieved from external 
strains, consistency would demand the removal of the cylinder and 
brackets to other supports. With a 10in cylinder and 100 lb. of 
steam an alternate to-and-fro strain of upwards of three tons is exerted 
perhaps 300 or 400 times a minute, and through a considerable leverage, 
upon the shell of the boiler. If there be nu counterweight on the fly- 
wheel, or if the brasses be a little slack, the moments of strain re- 
ferred to the cvlinder and bracket fastenings, will be almost beyond 
calculation. Yet, such has been the success of makers who fasten 
the cylinders and brackets of traction engines directly to the 
boilers, that I am not at present certain that other support is needed ; 
but if the boiler is stiff enough to resist the steam-action on the 
cylinder covers, it will, I think, be found abundantly strong to hold 
up its own weight without special framing — certainly strong 
enough if the framing be placed at right angles to the boiler. 
Messrs. Howards will, I think, perceive an inconsistency in the 
argument that, while a traction engine boiler is not to serve the by 
no means arduous duty of a back bone to the whole machine, it may 
be enlarged from 3ft. to 3ft. Gin. in diameter without objection. If, 
with the same thickness of plates, its safe working pressure were 
105 lb. in the former case, it would be but 90 1b. in the latter. 

I trust your readers will understand that, in discussions like this, 
Messrs. Howards and myself are not so much seeking to convince 
each other (which, being good friends, we could better do pri- 
vately) as to open up a subject likely to interest a large number of 
your readers, and upon which gentlemen of equal experience and 
intelligence may, nevertheless, have honest differences of opinion. 
I trust that I have been not less considerate of Messrs. Howards’ 
feelings in this matter than I have reason to know they have been 
considerate of my own. Zeran COLBURN. 

7, Gloucester-road, Regent’s Park, Dec. 28, 1864. 


P. 8.—I would suggest that, if the transverse boiler be preferred, 
and if a length of 8ft. be permissable, this be the length of the 
water-line. ‘The smoke-box, say 18in. or 2ft. long, might be made 
to swing back on hinges, or to be otherwise easily removable when 
travelling upon common roads. In this case the chimney would be 
placed, not upon the smoke-box, but, as in Messrs. Howards’ engine, 
upon the boiler itselfi—a short internal flue being employed. Care 
woud be requisite to make an air-tight joint in fastening the hinged 
smoke-box in place, as a leakage of air would injure the draught. 
The present position cf Messrs. Howards’ chimney adds to the 
symmetry of the engine, while, as in the return flue engines of 
Messrs. vf uxford, it gives good results as to economy of fuel. 
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AGRICULTURAL ENGINES. 


Srr,—As a very considerable portion of the letter in your last 
impression on agricultural engines, by Mr. Zerah Colburn, was 
devoted to the consideration of those constructed upon my plan, 
and which were exhibited at the Smithfield Club Show ; and, more- 
over, as such consideration involved many grave errors, into which 
Mr. Colburn has fallen, evidently from an imperfect knowledge of 
the arrangement he has taken upon himself to criticise, I trust you 
will allow me space to correct the false impressions which his 
observations are calculated to produce. 

With many of the remarks contained in the early portion of Mr. 
Colburn’s letter I readily agree; for instance, in the great advantage 
farmers have in being able to attend “ several annual exhibitions 
of portable and traction engines,” where by “direct comparison, is 
shown, at least, what they should not adopt;” as, also, in the dis- 
advantage they labour under when “ not pretending to independent 
judgment in matters of steam machinery,” they ** must act upon 
faith alone in dealing with the agricultural engineer.” So, again, I 
agree that “there is no proof that, if the preponderance of their 
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patronage be assigned in evidence, they do always choose the very | 


best engines, when they choose at all;” as also that, “in many 
cases, an agricultural engine is bought haphazard.” Not so, how- 
ever, when Mr. Colburn affirms that “to the vast body of farmers 
asteam engine is more of a mystery than the mechanism of a 
watch,” for I am persuaded that “they soon learn,” or will soon 
learn, ‘* whose engines are cheapest in the long run.” 

Whatever farmers may lack in scientific knowledge of steam ma- 
chinery it is proverbial that they possess good common sense; and 
as this alone is necessary in order that they may decide upon the 
respective merits of the ordinary portable engine, and those I am 
offering them, 1 do not fear their going astray. It was highly gra- 
tifying to see how, at the late show, unscientific farmers, setting 
aside all considerations of detail as beyond their business, leaving 
these to the manufacturers of the engines, as they should do, they 
at once grasped the main idea or principle of the engines I offered 
them, namely, that the steam was used twice over, the cards or 
diagrams taken from them clearly showing that more power is 
obtained from its second than from its first use. They frequently 
remarked that it could require no engineering knowledge to see 
that this must be a great advantage, not only in saving fuel and 
water, but of wear and tear also. They also saw with remarkable 
clearness that it must be wrong to burn coal, waste water, and 
destroy the boilers in producing a large quantity of steam, and then 
immediately to exhaust it into the air, at the same pressure, or very 
pearly the same pressure, as it enters the cylinders, It was as if a 
great cloud had been lifted from before their eyes. Common sense 
told the:a all the engines they were using were built upon wrong 
principles, and no scientific jargon could or will remove this convic- 
tion from their minds. 

Certain it is that I have no reason whatever to complain of the 
behaviour of farmers at the late Agricultural Show ; inasmuch as after 
making many tours of the hall, and fur aught I know or need care 
“reading up Bourne's Catechism,” the “reports of the Royal Agri- 
cultaral Soviety’s competitions,” “consulting their wives,” acting 
“under a sense of conviction” derived from the word “ patent,” 
“taking their neighbour's” or, who knows, some professional 
“opinion,” and “then carefully selecting what was condemned ;” 
but certainly not “surrendering to the active and well-informed 
representatives of local factories,” they came and gave their orders 
to me—a proof, as I fondly hoped, of an exercise, not only of good 
common sense, but also of a’ sound and practical judgment, until 
such hope was rudely dashed aside by Mr. Colburn’s letter, calling 
in question the wisdom of their proceedings. 





I must now answer the specific objections raised by Mr. Colburn 
to my engines. 

I must first explain that the ‘‘ conspicuous announcement, thatthey 
saved ‘ upwards of half the fuel and water,’ ” with which my engines 
were “ placarded’’ at Islington, was, I beg to assure him, strictly 
true, when such engines are compared with ordinary engines, i.e., 
ordinary in the ordinary sense of the word, but not with the extra 
“ ordinary type” to which Mr. Colburn alludes. I shall be quite 
contented, and I am sure farmers will be also, if my engines, work- 
ing in the ordinary way, with ordinary coals and ordinary stoking. 
give out a dynametrical horse-power for 33 lb. of coal per hour, 
which, indeed, is just about what they do do, and have done, for the 
last fourteen mouths, working fourteen hours per day, without 
interruption. This quantity of fuel for an 8-horse engine, when 
working up to 10-horse power, amounts to only 2 cwt. and a half 
per day of ten hours, agaiust the ordinary average consumptior of 
about 8 cwt. for the same power and for the same time; 1 cwt. per 
horse-power per day is the average consumption of the ordinary 
portable engines of the present day, though some may run upon a 
little less allowance when quite new, while others, I believe, are not 
contented with less than 10 ewt. to 12 ewt. per day, a “squandering 
of power,” as you justly say in your review of the Islington Show, 
“in a way to disgust those versed in the refinement of mechanics.” 
Not only have “ the duty and consumption of coal” in my engines 
been “exactly ascertained,” by many long “ experiments upon the 
friction brake, with a measured quantity of coal,” but subsequently 
by many months’ working under the ordioary and every day circum- 
stances in which portable engines are placed. 

I should here state that the engines of the “ordinary type,” 
alluded to by Mr. Colburn, are those known as “ Racers,” exhibited 
at the agricultural shows—engines fitted with separate expansion 
valves and eccentrics for driving them, and having their cylinders 
and other parts proportioned, so as just to give out on the friction 
brake their nominal horse power aud no more. The consequence 
is that they are not suited to the ordinary purposes of the farmer 
being lowered in efficiency. This is evident from the fact that ex- 
pansion valves are not fitted to certainly one engine in 500, or 
perhaps one in 1,000, and when so fitted are frequently removed, as 
has actually been the case with four engines out of 1,500 or 1,600 
made by ove of the first makers. 

Now, if Mr. Colburn can show the farmers how he can doctor an 
ordinary engine, ¢.e., one without expansion valves and with a 
common sized cylinder, so as to economise the fuel and water and 
yet retain its power, I feel sure they will be very grateful to him, 
and their common sense, upon which I very much rely, will bo 
amply sufficient to enable them to appreciate his ability. If he adds 
expansion gear, it is at a cost of from £10 to £15, and it lowers, as 
I have said, the power of the engine. If he makes the cylinder 
larger to compensate for this, he must also make all the working 
of the engine stronger, so as to bear the additional strain at the 

eginning of the stroke, besides putting on a “ fly-wheel of good 
weight” to equalise the motion, still leaving the said fly-wheel to 
drag the piston at the end of the stroke—there being no force of 
steam to drive it where the expansion is carried far (tive times for 
50lb. steam), as it must be, in order to obtain the maximum economy 
of fuel, and as actually carried out in the “racers” where this 
object is sought. If, instead of increasing the cylinder, the pressure 
of steam be raised, and the expansion carried to the same point, the 
motion will be more irregular, and the working parts of the engine 
will require the same or greater increase of strength. The altera- 
tion would involve the use of a 10-horse cylinder at the least (even 
supposing the pressure of steam be raised to 75 1b.) and also the 
gearing and shaft of a 10-horse engine, or, as actual practice shows, 
of even a stronger character, and this will also cousiderably increase 
the price of the engine. Indeed, it would be almost necessary for a 
farmer to purchase a 12-horse “ racer” to do the same work as he 
does with his ordinary 8-horse, iu order that that work may be done 
economically ; for a 12-horse “racer” would only give bim a 
power equal to his 8-horse ordinary, wheu working fifty per cent. 
above the nominal power, which it is guaranteed to do. It is 
possible a rather less boiler would suffice, although we find some of 
the 8-horse “ racers” have 10-horse boilers in order to give out 
8-horse work, so totally deficient are the boilers of ordinary 
portable engines considered by the mauafacturers themselves for 
the cheap production of steam. Again, the weight of such an 
engine is as objectionable as its great cost. 

‘Thus although, as Mr. Colburn says, “as great a degree of expan- 
sion can be always effected in a single cylinder as in compound 
high and low-pressure cyliuders,” it cannot be done without involv- 
ing the additions and alterations I have above pointed out—i.e., if 
the power of the engine is to be maintained. Besides this, the 
friction of an additional slide, ecceutric, and heavy fly-wheel, must 
not be overlooked; nor must the fact that for an intermittent force, 
which high steam worked very expansively in a single cylinder pro- 
duces a stronger shaft and working parts are required than if steam 
of the same initial pressure be carried throughout the stroke. 

By throwing the high steam on a small area, and afterwards 
expanding upon a larger one, as in my engines, all these odjection- 
able points are met; the cylinder may be increased in size, or the 
pressure of steam raiced, or a little of both done, and yet the strength 
of all the working parts kept the same as in a non-expansive engine 
of the same power, besides the expansion being fixed, and not 
subject to be tampered with, as it is almost sure to be, if effected by 
a separate valve. 

When Mr. Colburn suggests doubling the engine, he only “ adds 
fuel to the fire,” for ere two large cylinders, four eccentrics, and all 
the parts of two engines must be employed, and these parts very 
strong. Mr. Colburn does not tell the farmers at what cost this can 
all be done, nor dues he hint at the cost of maintenance. I shall 
myself shortly have double-cylinder engines made on my plan for 
those who prefer them, although I do not think they are necessary 
in one case out of a thousand. Where extreme regularity, how- 
ever, is required, two of my engines coupled together will really be 
“almost absolutely regular ” in the force they will develope. 

On the question of friction, I can assure Mr. Colburn that “the 
high and low-pressure system” not only ‘may work witbout 
unusual friction when new,” but that it actually does so, as tested 
by the dynamometer, and which proves it quite as low, and fre- 
quently lower, thar ordinary engines as usually constructed. 
Moreover, the friction of the trunk is greatest when an engine is 
new, so that it gets less, instead of more, as the engine is worked. 

With respect to the “large concealed packing,” it is not likely, nor 
does it “soon leak steam,” as it is fitted with an ordinary piston 
packing, but of course «acting inwardly instead of outwardly. 
Besides this, direct experiment, tried in Manchester and here also, 
has satisfactorily proved that a very considerable leakage may take 
place round the trunk—not only without materially altering the 
efficiency of the engine, but actually adding to its power, a little 
more steam of course being used, but not enough practically to affect 
the consumption of fuel. The immediate effect of a leakage is that 
the steam passes to the end of thecylinder and increases the pres- 
sure op the whole surface of the piston, the equilibrium ports at one 
end beiug always open while the high-pressure steam is entering at 
the other—indeed, having jin. lead. The expansion in this case is 
not carried quite so far as it would be if the picking were steam- 
tight, but the difference is very small. If in laying down a cylinder 
I like toassume a given leakage, I have only to make the aunular 
space so much less than I should do if the packing were assumed to 
be tight; and I get a terminal pressure precisely the same in one 
case as in the other, This matter has been thoroughly considered, 
and the conclusion of one of the most eminent engineers 1n the 
country is in accordance with my own, viz., that packing rings can 
well be dispersed with round the trunk, although I have not thought 
it well to send out any engines up to the present time without them. 

With regard to the “risk of the two pistons and trunk springing 
slightly out of line under the influence of heat,” it is an objection 
hardly worth answering; for the springing of a trunk only 14in. 
long and from Qin. to 12in. in diameter, kept in form by one piston 
(a ribbed or feathered plate) cast upon one end, and a similar piston 
on the other; the cylinder being let into the latter, and having, 
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moreover, a lin. rod running through its centre, must be “ slight” 
indeed. In fact, any springing whatever is almost impossible, as a 
stronger form to resist it could hardly be devised. 

Mr. Colburn is also entirely wrong in the next two points he 
notices. First, instead of “an excessive amount of friction upon the 
large slide valve,” there is very considerable less friction than in the 
smaller valves of ordinary portable engines, to say nothing of 
engines in which separate expansion valves are used; inasmuch as 
very nearly the whole pressure of steam is removed from the back 
of the valves of all my engines, just sufficient only being retained 
to keep them in their places. ‘Lhus, iustead of 50 to 1001b. per 
square inch acting on the yalye faces to wear them out, I can reduce 
it absolutely to nothing ; for the packing ring at back of valve may 
be of auy size desired, even larger than the valve itself if thought 
necessary. I may add, in passing, that, for all portable engines, I 
only employ a single valve or casting with a single packing ring, so 
making the parts as few as possible. Secoudly, with regard to “ the 
great weight of the collective moving parts making it undesirable to 
drive them at as high a rate of speed as the like parts of ordinary 
engines,” I have first to say that the trunk and piston plates together 
weigh very little if anything more than the ordinary single piston ; 
the trunk being for portable engines sometimes only in. thick, and 
seldom more than a }in., and fap piston plates gin. ; and thirdly, that 
my engines have been driven and some are now working, at a speed 
of two hundred revolutions per minute, without any inconvenience 
whatever ; although I am not myself in favour of very high speeds 
for any engines, as 1 know from trials the friction is considerably 
increased in proportion to the power developed. I may state, too, 
that the ordinary speed of farm engines is 135, and not “ 150to even 
240” revolutions, as given by Mr. Colburn. 

The next point upon which Mr. Colburn is at fault is that of “ the 
indicator diagrams not piecing closely together.” Mr. Colburn says 
there is “ almost” always a loss from this cause, thus implying that 
it is not necessarily the case; I may inform him that in my engines 
this is easily provided against, and in more ways than oe. In the 
diagrams I send No. 1 wants very little “ piecing,” and No. 2 
none at all. I do not say these cards are quite perfect, but they are 
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Diameter of cylinder, 9}in. ; diameter of trunk, Sin. ; ratio of annular space 
to cylinder and passages, 1:53 ; speed, 125; steam in boiler, 52 Ib. ; stroke, 


12in. ; lap, din. 
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Diameter of cylinder, 9%in.; diameter of trunk, Sin. ; ratio of annular space 
to cylinder and passages, 1:3}; speed, 122; steam in boiler, 50 Ib.; stroke, 
12in. ; lap, 5-16in. 
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sufficiently good for my present purpose. 
the trunk, which Mr. Colburn seems so much to dread, will “piece, 
the cards as well as anything, and moreover save friction; or it may 
bedone by properly proportioning the ports, which in my engines need 
not be limited in size, the weight being taken off the valve. I may 
observe, also, that the packing round the trunk is no more concealed 
than a piston packing is, for the removalof a single nut at end of piston 
rod liberates one piston and the trunk cast upon it, and gives im- 
mediate access to the “‘ concealed” packing. 

Mr. Colburn states “that a very high degree of expansion is not 
to be recommended for portable engines,” and this is true as regards 
ordinary engines expanding in one cylinder, but is not true as 
regards my engines; for as I have said, the fly-wheel of the ordi- 
nary engine has to drag the piston, there being not only no power 
in the steam at end of stroke, but the friction of the engine to over- 
come, whereas in my engines the high steam acts on the annular 
space throughout the stroke. 

Although I am in favour of 75 lb. steam expanded six to seven 
times, that pressure is not at all necessary for my engines; the 
Foreign Office engine working with 50 lb. steam, expanding five to 
five and a-half times. It is now common to use 80 Ib. to 100 Ib. steam 
in ploughing and traction engines, and in these the degree of 
expansion is easily varied, as link motion is commonly used. 

Again, Mr. Colburn states that “ the back pressure without con- 
densation is often from two to five pounds above the atmosphere.” 
He will see from the diagrams there is no back pressure at all in 
my engines, and consequently I can carry the expansion advan- 
tageously much lower than he supposes. 

If Mr. Colburn, putting aside “ Boyle’s curve,” will carefully look 
at “ Allen’s curve,” he will find it a much more satisfactory sort of 
thing; for owing, perhaps, to the large surface of the double 
expansion cylinders he will find the curv@ 51lb. to 7 1b. above 
what it should be did no evaporation go on in the cylinder. This, 
however, does take place, so converting any water mechanically 
mixed with the steam on its entrance into the cylinder into steam; 
and thus as it were drying the steam (not superheating it), which is 
just what is required to be done. 

The absence of back pressure really amounts to something like 
10 per cent. on 1001b. steam expanded six times, and this added to 
the “third” gained by expanding six times over twice, gives sume- 
thing like 40 per cent. saving, even according to Mr. Colburn. 
This, however, is by no means a correct estimate, for instead of the 
‘almost inevitable condensation” inside the cylinder, there is an 
additional pressure from the generation of steam in it. This, of 
course, takes heat from the steam outside the cylinder, but all the 
hot water is saved, besides the steam being made more cheaply, 
owing to the boilers being larger for the work they have to do. 
Then, again, the cutting off at half-stroke is what one portable 
engine in a thousand does not do, The general point of cut-off 
being, perhaps, three-fourths, or nearer seven-eighths. 

Most accurate and oft repeated experiments on the brake, with 
measured quantities of coal, have proved, beyond doubt, that to get 
the best results with even 50-lb. steam in jacketted cylinders, the 
steam must be cut off at about one-fifth. 
_— the “ racers” do it, which are made to “ go in” for economy 
of fuel ? 

To the objection about the rate of expansion being invariable, I 


would ask Mr. Colburn, first, how often he hears of a portable | 
Is it not too frequently | 
pressed to exceed that which it can fairly do, or was built todo? | 
Next, supposing we do not expand quite to the lowest point possi- | 


engine being worked below its power ? 


ble, when the engine is doing a fair or average amount of work at 
the maximum pressure intended, but say exhaust at 21b. or 3 1b 
above the atmosphere (sacrificing a little fuel, but saving in capacity 
of cylinder), what is to prevent us, when not requiring so much 


power, from working at a lower pressure, and fully expanding, | 
down to 2lb., 11b., or nothing, and thus getting the utmost out of | 


the steam? The pressure of steam may thus be greatly reduced, 
even to one-half or one-third of the maximum pressure, without the 
expansion curve running out before the end oi the stroke. I have 
cards from my cylinders showing the pressure of steam in cylinder 
to be not more than 20 Ib., the engine being arranged to expand 





{f this is not so, why | 


four to five times, and yet the atmospheric line only just reached at 
the end of the stroke. This answers any objection to reducing the 
power; and as to increasing it, it can not only be done as in an 
ordinary ergine, by increasing the pressure, and without fear of 
breakage, but if the increase of power is required for any time, by 
putting in a smaller trunk such increase of power can be obtained 
to almost any desired extent, without increasing the pressure of 
steam. In like manner can an old boiler be worked at reduced 
pressure, the power of my engines being retained by altering the 
trunks, there being plenty of cylinder room. 

The piston of t!:e * non-condensing expansiveengine, drivingalarge 
locomotive factory,” being able “ only by the considerable momentum 


end of each successive stroke, would have very comfortably done 
its work had it been on my plan, as it would have “ had a push up 
behind,” or rather before, from the full steam pressure on the annular 
space of its other and, at the end of the stroke, its “ better half.” 

The “spring valves” in the pistons, suggested by Mr. Colburn, 
have certainly not as yet been alopted, although the possibility of 
arranging such valves, instead of passing the steam through the 
ordinary ports, occurred to me some time since, and have been 
elsewhere described. Letting the steam Jeak round the truok 
would, by taking out the packing ring, do the same thing, saving 
complication and some friction. 

With regard to single versus double-cylinder engines, I have only 
to say that I do not object to the latter, if they are required. My 
single-cylinder engines, even when worked very expansively, are 
no worse than ordinary single-c: linder engines not worked expan- 
sively—although my double-cylinder engines will be much better 
than ordinary double cylinder ones, however worked. The fact that 
single-cylinder engines are very much used, both for traction and 
ploughing engines, shows clearly they answer tolerably well ; but 
as I have said, I am not confined in any way to them. 

I have pow answered all the points contained in Mr Colburn’s 
letter, and trust I have shown clearly that his fears as to my engine 
are quite groundless, being based on false premises; and further 
induce him to subscribe to your own opiuion lately expressed, 
that it is “one of the best, if not the best, systems of expansion yet 
produced.” Epwop. E, ALE. 

5, Parliament-street, Westminster, S.W., Dec. 21st, 1864. 





EXPANSIVE ENGINES, 

Sir,—From my own experiments I| fully confirm the statement of 
Mr. Jackson, of Zurich, whose engines were illustrated in your last, 
and agree with him that a small amount of space between the high 
and low pressure cylinder will not cause any material irregularity in 
the diagrams, when the cranks are set at right angles to each other. It 
is satisfactory to have such a favourable account of the performance of 
engines on this principle, as they are remarkable for lightness andsim- 
plicity ; anJ, with only twocylinders instead of four, have all theadvan- 
tage of the usual compound engines. In considering the diagrains, 
it is desirable that we should have been favoured with the diameters 
of the two cylinders. My application to this form of engine is to 
pass the steam through a heating chamber in its passage between the 
two cylinders—the steam leaving the small cylinder absorbs heat 
with much avidity, and consequently requires a large extent of 
heating surface, and becomes much augmented in volume. In non- 
condensing engines without expansion gear, I make the diameters 
of the small and large cylinder as 1 to 3, the stroke being the same 
in both with crenks at right angles. With these proportions, by 
interheating the steam, we have the singular property that the 
power given out by the large and small cylinders is nearly similar 
atall pressures. From examples taken from a sheet of diagrams at 
various pressures, 1001b. in the boiler gives 7°77 indicated horse- 
power in the small cylinder, and 8-28 in the large; at 80 1b. the 
power is 6°41 in the small cylinder, and 5 94 in the large; at 40 lb. 
it is 3°16 and 2°87, and at a boiler pressure of only 15 1b, it is 1*25- 
horse power in the small cylinder, and 0-95 in the large. Now 


tainly be a vacuum throughout the stroke in the large cylinder‘ 
which would counteract the power of the steam on the small piston, 
and the engine would not even work at all at this pressure. 

It is a great fault in all ordinary compound cylinder engines that, 
unless the working pressure is maintained at the rate for which the 
relative sizes of the cylinders are calculated, a falling off of pressure 
or vacuum is sure to follow in the large to such an extent as to 
considerably diminish the economic value of the system at low pres- 
sures. In marine engines, where there is no governor, this objection 
does not exist, as they are generally kept steadily up to their work- 
ing power with an uniform boiler pressure. F. H. Wennam. 

1, Union-road, Clapham, London, 8. 

Dec. 19, 1864. 
PATENT LAW. 

Sm,—I have been waiting a considerable time for some working 
man, more compe'ent than myself, to address you on the important 
subject of patents ; but as all have hitherto remained silent, and as I 
think the working classes should have a voice in the matter, I have 
taken the liberty of giving you what I conceive to be the opinion of 
all, or nearly all, the intelligent portion of the working classes on 
the subject. 

I think you will admit that nearly all our greatest inventors, and 
men who have shown the most extraordinary talent as inventors, have 
been self-made men. Watt, Hick, Stephenson, Roberts, Nasmyth, and 
many others who could be named, have risen from the ranks of the 
working classes, but many bave been fortunate enough to obtain the 
assistance of men of wealth, and thereby could obtain the means of 
protecting their inventions and reaping the fruits of their labours, 

There are a great many gentlemen who, I am sorry to say, are 
desirous of abolishing the patent laws. I would like to know from 
them how many would spend years of study, years of toil, and 
hundred of pounds, for the pure desire of inventiug something 
that might be of advantage to their neighbours and of no pecuniary 
advantage to themselves. I believe the working classes, by their 
genius, have done the lion’s share in raising England to its present 
pre-eminent position—and that position has been gained during the 
existence of the patent laws. 1 do not mean to say that all that 
have studied have been successful; but all, I believe, have had in 
view the pecuniary advantages that they have thought would be 
derived from their labours. 





have appeared from time to time in THe Enotneer, also the ex- 
cellent and unanswerablearticles you have favoured us with. I have 
also been much amused in reading an article in one of your con- 
temporaries on the subject, in which, after quoting a short bit of 
truth from the Times, he says:— 

“That the majority of inventors consist of working men, we 
entirely deny ; and an examination of our patent lists will show 
that the majority of our inventors are now men of education. It is 
| the popular, but incorrect, notion that most inventors in this country 
| belong to the artizan classes. This is not the case; operatives, as 
arule, are not the inventors; it is generally the class above the 
operative which invents. The workman has neither the leisure to 
invent nor the money for patents; which last, by the way, the 
Times, in a moment of forgetfulness, calls the honest rewards of 
capital and industry. In fact, as we can testify by personal ex- 
perience, operative engineers do not strive to make improvements in 
machinery ; and they often i» noravtly look upon improvements and 





Superseding hand labour. But make patents cheaper and the work- 
ing man will take out patents.” 

Now, Sir, is not this a piece of inconsistency ? Who that is conver- 
sant with the working engineer will endorse such a gross libel? 1 
think, Sir, you will agree with me when I say that the very contrary 
is the fact. I would ask employers if, in their walks through their 
| workshops, they do not find daily one or other of their men 
| scheming some means by which they may supersede hand labour; 

and if they have not many times been helped out of difficulties by 
their workmen. And it is a well-known fact that some of these 
very means have been the subject of patents, and have been the 


of the working parts, and of the machinery driven,” to reach the | 


without the heating chamber, at the last pressure, there would cer- | ma v ; ¢ 
; raised as well as those of the colliers and ironstone miners, making 


new inventions in machine tools as injurious to their interests by | ‘” . : 
| of the trade from each of the most important districts in the country, 











| and blast furnace men, equal to the last advance. 


means of wealth to many unscrupulous employers. I certainly 
agree with the last sentence of the above quotation—I believe that 
the cost of patents is the great and only bar to the working man 
taking out*patents. Make patents cheaper, and you would then 
find it is not the ciass above the artizan who invents. Make patents 
cheaper, and you would require much more space for your extracts of 
list of patents. Make patents cheaper, and you would also fiud that 
most patents would be taken out in a single name. Make patents 
cheaper, and you would then see that there have been hundreds of 
inventions kept back by the working classes, because they have not 
been able to make use of them to their own advantage. At the present 
price of patents the real inventor (if a working man) is obliged to 
give away one half of his interest in an invention to secure the 
other. 

I believe, Sir, that the intelligent portion of the working classes 
are toa man in favour of the patent laws; they think they can seo 
in all inventions something they can improve upon, and are 
stimulated by the love of gain (as I believe ali men have a certain 
amount of selfishness about them) to try to supersede any or every 
improvement which comes under their notice. They study and work 
in their leisure hours until they are successful, and then, having 
succeeded as they may imagine, the great expense of a patent stops 
them, and in their ardour they consult some gentleman—most likely 
their employer—they show their plans and models, but in many 
cases their schemes are “pooh poohed ;” and cases are known 
where employers have told them, “they do not waut schemers in 
their service, they want workers ;" and thoy shortly after are dis- 
charged. 

Now, Sir, [ have often conversed with my fellow workmen on 
this subject, and the opinion generally expressed is this: Let the 
cost of patents be reduced within their means as a first cost, and 
they would be glad to pay an annual fee for so long a time as it 
appeared to them (the patentees) to be to their interest so to pay. Let 
there be more vigilance at the patent office, so that if there is an 
application for a patent, and on examination it is found to infringe 
on some other patent, let the applicant be supplied with a copy of 
the specifications supposed to be infringed ; and if he or they then 
persist, let them take the consequence; but in no case refuse the 
patent. Let there be a number of arbitrators, say one or more for 
each department of science ; let them be men above suspicion, and 
in cases of dispute let their decision be final; then the lawyers 
would not have such rich harvests, and the working men would 
have confidence. You would then find that it was not always the 
class above the working men who invents. 

Many instances can be quoted to verify Mr. Campin’s extract 
from Mr. Brunel's evideuce—the working man may get a pound or 
two, but very often the employer will get a fortune. Much more 
might be said in favour of the patent laws, and a great deal more in 
favour of reducing the cost; but I must leave it in the hands of 
some other of your correspondents more able to do the subject 
justice than A Workixne Encineer, 

Bermondsey, December 8th, 1864. 


THE IRON TRADE OF NORTH STAFFORD- 
SHIRE. 


THE commencement of the year 1864 found the iron trade of 
North Staffordshire in a condition of prosperity and some excitement. 
The list price of Staffordshire bars had advanced from £7 to £8 10s., 
and so probable was a further upward movement considered that the 
makers of pig iron had, upon the strength of that probability, inti- 
mated their intention to advance the wages of colliers and ironstone 
miners 6d. per day from the beginning of January. The demand in 
every branch of the trade, whether for finished iron, for pigs, or for 
ironstone, as well as for coal, was active, with prices not only firm, 
but with a tendency to rise. Thus the year opened. Almost imme- 
diately a further £1 per ton was added to the list price of bars, 
making them £9 10s., and the wages of puddlers and millmen were 


an advance in the rate of wages of the workmen all round equal to 
30 per cent. within six months. Pig iron was now quoted £4 5s, per 
ton, and furnace ironstone from 13s, 6d. to 16s. 6d. 

It was not long, however, before unpleasant symptoms of reaction 
became observable. Before a fortnight had elapsed the trade reports 
represented the tone as “less buoyant.” By the end of February it 
was stated that the trade had not been so quiet at any time during 
the year, and at the April quarterly meeting the terms “ languid ” 
and “dull” properly described the condition of the trade. At that 
meeting no alteration was made in the list prices of finished iron, 
but pigs were quoted at from £3 15s. to £3 17s. 6d., and furnace 
ironstone was otfered at from 12s. to 14s. 

Orders had become comparatively scarce, and the market in favour 
of buyers. Instances became known of Belgian and even French 
iron being delivered in England at prices considerably lower than the 
list prices for Staffordshire finished iron ; and pig iron was actually 
sent to England from Belgium. From this time prices may be 
said to have been reduced by the force of circumstances with- 
out any formal resolution of the manufacturers, and orders were 
willingly taken at £1 per ton under list prices. In July 
a reduction of £1 per ton was generally recognised, and the lists of 
the makers altered accordingly; but even that concession was not 
suflicient to secure any considerable orders or to relieve the demand 
from the dulness which had settled down upon it. Pigs had become 


| unsaleable at any price which would pay for the cost of production, 


and for ironstone the trade reports of the day truly stated that “it 
was impossible to name quotations,” for there was no market for it. 
It was at this time, and under these circumstances, that the masters 
gave notice of a reduction in the wages of colliers, ironstone miners, 
To the credit of 
the men it deserves to be stated that they, with a few exceptions 
which had better be forgotten, accepted the reduction at once. 

Nothing of importance took place at the Ist of October quarterly 
meeting. Bars were not further altered in price, but pig iron had 
become depressed from £3 103, in July to £3 5s. per ton, and iron- 
stone was correspondingly low. 

To the time we write the trade has fluctuated within somewhat 
narrow limits, but has not rallied; and, upon the whole, the last 


quarter of the year has been {flatter in finished iron than for a very 


I have been very much pleased to read the very able letters that | 


long period previously. 

It is considered certain that no alteration in prices will be made at 
quarter day next, but a reduction in the wages of puddlers and mill- 
men equivalent to the reduction of £1 per ton on finished iron, which 
took place in July last, has been determined on. It will be ob- 
served, by reference to the figures we have quoted, that pig iron has 
fallen in price quite disproportionately to bars, and an advance upon 
the price now ruling for pigs would only restore the equilibrium 
between the prices of bars and pig iron. 

The year now closing has not been without its important lessons ; 
and it is now evident that prices were advanced to a point which was 
not warranted by the extent of the demand, as compared with the 
capabilities of supply. It is felt that a narrow view of the whole 
question has been taken by the English ironmasters, and a false im- 
petus given to the trade, from the consequences of which they are 
themselves the greatest sufferers. There is a conviction that mat- 
ters of such importance should not be left to the management of 
a few of the principal makers, nor to any one irou-producing dis- 
trict, but that there ought to be regular conferences of the members 


As regards North Staffordshire, it is satisfactory to find that 
during the year 1864, it has not only held but improved its position. 
In no previous year has it so successfully sustained competition or 
strengthened its reputation for excellence of quality. Never before 
has the district turned cut so Jarge a quantity of finished iron, nor 
so great a proportion of the descriptions which require to be of a 
superior quality. Important extensions of works have been made, 
or are in progress; and when these are in full operation it is esti- 
mated that nearly all the make of pig iron of North Staffordshire 
will be consumed within the district. 
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Tur chief feature of this invention, patented by Mr. Morgan 
Morgan, of Brendon Hills, Somersetshire, consists in the building 
of blast furnaces upon a larger scale than at present, with a central 
core, which forms an annular hearth in the furnace and causes all 
its contents to be brought completely under the action of the blast, 
the core also (if built hollow) enables the blast to be introduced from 
its centre as well as from the outside of the furnace, and will thus 
remedy all the objections hitherto feared and experienced in building 
blast furnaces upon a larger scale, i.e., “ the difficulty of getting the 
blast (unless used at a very high pressure) to thoroughly permeate 
the materials found in the centre before they reach the hearth,” 
for the hearth of a furnace of any dimensions may be so formed by 
the core that no particle whatever in the furnace shall pass the line 
of tuyeres without being thoroughly acted upon by the blast. 

The advantages of building blast furnaces upon a larger scale are 
very generally understood, and have been of late years satisfactorily 
proved by ironmasters in the North, the principal result being the 
great economy of fuel by diminishing the radiating surface for a 
furnace of 32ft. diameter, exposes only twice as much radiating 
surface as a 16ft. furnace, although it is four times the area, so that 
the patentee claims that a furnace of say 52ft. diameter constructed 
upon this principle would economise at least one-third the fuel at 
present used, improve the yield and considerably diminish the 
probability of “ bridging” and “ slipping,” while at the same time a 
pillar of blast as low as two pounds may be used. 

Fig. 1, in the accompanying engraving, shows plan and section 
of a furnace with a hollow core O, extending to the top, which core 
may be entered at the bottom; D, chamber inside of core. Fig. 2 
shows a furnace with a hollow core C, which is shown as entered at 
the sides, and the hearth divided, but if required the hearth may be 
continued under the entrance arches, as shown in dotted lines on 
plan D, chamber inside of core. Fig. 3 shows a furnace with a 
solid core C, which forms a hearth that will admit of building 
furnaces upon a large scale and introducing blast from the outside 
only. Fig. 4 explains, in dotted lines, how the improvement may be 
adepted to furnaces of the present construction of about 18ft. dia- 
meter. 

An improved charging apparatus is shown in section, Figs. 2 and 3 
which consists of a cast-iron cone, nicely fitted in a surrounding 
tundish which is fixed; when the cone is lowered it glances off the 
coke, &c., to the the circumference of the furnace, when it is raised 
the fuel, &c., drops into the centre; with this apparatus a furnace may 
be charged very uniformly. 


THE MANCHESTER ASSOCIATION FOR THE PREVEN- 
TION OF STEAM BOILER EXPLOSIONS. 

A veRY numerously attended special general meeting of 

the subscribers of this association was held at the Town Hall, 


Manchester, on the afternoon of Tuesday last, December 27th, | 


1864, William Fairbairn, Esq., C.E., LL.D., F.R.S., President, in 
the Chair. Present: Thomas Bazley, Esq., M.P.; Hugh 
Mason, Esq., Ashton-under-Lyne ; James McConnell, 
Manchester; H. R. Grey, Esq., Stockport; John Hcldsworth, 
isq., Eccles; James Petrie, Esq., Rochdale; Samue: Rigby, 
Esq., Warrington; Wm. Roberts, Esq., Burnley ; Wright Turner, 
Esq., Mayor of Salford, &c. &e. At this meeting it was proposed 
and unanimously approved that the Association should adopt the 
principle of pecuniary guarantee. The guarantee, however, not by 
any means to supersede inspection, but to be engrafted upon it, and 
no boiler to be guaranteed that is not actually known to be safe. 
The amount of the guarantee to be £300 for each approved boiler 
under the charge of the Association, so that, in the event of 
explosion, the damage done either to the boiler itself or to the 
surrounding property ~ other than by tire—to be made good in each 
case to the extent of the guarantee, viz., £300. The experience in 


working the Association during the last ten years shows that the | 


new rates now adopte will amply meet the expense of inspection, 
as well as any demands that may be made in case of explosion, 
and will soon establish a considerable reserve fund. To assist this 
reserve fund, however, during its infancy, and give all the members 
of the Association full confidence that their claims will be met in 
the event of explosion, upwards of ten gentlemen have voluntarily 
come forward as guarantors, and endorsed the reserve fund to the 
extent of £1,000 each for the next four years, viz., January Ist, 
1865, to December 31st, 1868. Thus, with not less than ten gua- 
rantors, the guarantee fund amounts to, and already exceeds, 
£10,0¢ 0, which is more than sufficient to meet any demands that 
will be made upon it. The adoption of the pecuniary guarantee, 
however, is not to make any change in the general constitution of 
the Association, adopted at its foundation ten years since, but the 
position of the members of the committee to remain honorary, as 
heretofore, and neither the guarartee nor the working of the Asso- 
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ciation generally to be productive of dividends, but simply to 
promote inspection and the mutual benefit of all its members as 
steam users. An abstract of the speeches delivered at the meeting 
by the president, vice-presidents, and other members of the executive 
committee will possibly be given in our next number. 





WOOD AND STOCKLEY’S MODE OF GRINDING 
AND POLISHING GLASs. 


Tuis invention, patented by Messrs. Wood and Stockley, engi- 
neers, Newcastle-on-Tyne—of “improvements in machinery for 
grinding, smoothing, and polishing plate glass,” consists, in the 
first place, in the adaptation and application to machinery for 
grinding, smoothing, and polishing plate glass, of rolls or cylinders 
composed of several separate discs or circular plates of glass or 
metal, fixed obliquely on a central axis or shaft, with spaces between 
them, The discs being arranged in this manner, the revolution of 
their axis or shaft will impart a kind of travelling motion to their 
peripheries while operating on the surface of the glass, by causing 
a change of position of the parts of such peripheries in contact with 
the glass. The diameter of the discs, and the dimensions of the 
spaces between them, may be varied, and these spaces may be 
formed either by means of a central boss on each disc, or by the 
insertion of separate washers between the faces of the discs; and, 
secondly, in adapting and applying to machinery for grinding, 
smoothing, and polishing plate glass, rolls or cylinders, composed of 
several separate rolls or cylinders, of about from 1ft. to 2ft. in 
length, fixed on a central axis or shaft, instead of rolls or cylinders 
of the ordinary length. These separate rolls or cylinders (either 
with plain or grooved surfaces) may be either fixed on the central 
axis or shaft, so as to lie close together end to end, or they may be 
fixed thereon with spaces between their ends. 





Esq,, | 





Fig. 1, in the illustration, represents a roll or cylinder of the 
kind hereinbefore referred to under the first head: Fig. 2 is a 
| vertical section, and Fig. 3 an end view of one of the discs of which 
| the roll is composed; and Fig. 4 represents a roll or cylinder 
referred to under the second head. In these several figures the 
same letters of reference indicate corresponding parts. 
| A is the central axis or shaft; B, B, are the discs of glass or 
| metal fixed obliquely on the axis; C, C, are the spaces between the 
discs, which, as will be seen on reference to figures 
shown with a central boss, D, on each of them; but they may be 
otherwise constructed. E, Fig. 4, represents a length or portion of 
a roll or cylinder within a plain surface ; F shows the same with a 
grooved surface, the projecting parts of which are formed in lines 
| at right angles to the axis; G shows the same with a grooved 
| surface, the projecting parts of which are in oblique lines, These 
pon ey or portions of the roll or cylinder may be fixed on jhe 
| central axis or shaft, either with their ends close together, or with 
| spaces between them, as shown at H, H. 








| Farxcn Ramway Progress.—(From our Correspondent.)—The 
; Orleans Company bas opened a hue from Auray to Napoleonville. 
| ‘The execution of this line has presented considerable difficulties, as 
| it comprises two tunnels, one of 130 métres, and the other of ninety- 
| five metres, and seven bridges, either of masonry or girders. A 
second section of lines in Brittany will be opened by the company in 
a few days, viz., from Quimper to Chateaulai. 
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M. Epavx, a Parisian engineer, proposes to utilise the great 
pressure due to the new water supply of Paris, in the construction 
of public buildings, &c., by the aid of portable hydraulic lifts to be 
attached to the street mains as occasion requires. 

New ZeaLAnp.—A considerable number of measures have en- 
gaged the attention of the Council of this province (Hawke's Bay), 
not the least important of which is one to re-appropriate the loan of 
£60,000 agreed to in a former session. ‘The appropriation now 
stands as follows:—£30,000 for the purchase of land from the 
natives ; £10,000 for immigration ; £1,000 for a lighthouse for Napier 
Port ; £5,000 for a bridge over the Ngarurovo; £7,000 for the com- 
pletion of the main trunk line, known as the Te Auta-road; and 
£7,000 for harbour purposes. With reference to the item of 
£30,000, it wes stated in the Provincial Council that Mr. McLean, 
native land purchase commissioner, was sanguine of being able 
shortly to purchase some good lands from the natives. - The land 
purchased will be set aside for agricultural purposes. 

THe Nantes Saip Canat Scuene.—From Nantes we learn that a 
new petition to the Emperor, praying for the execution of a sbip 
canal from St. Nazaire to that city, is being signed. Some time 
back one with as many as 28,000 signatures was presented to his 
Majesty. The glory of Nantes asa seaport has for many years been 
declining, and is destined before long to expire altogether, in con- 
sequence of the river Loire, on which the city stands, becoming so 
encumbered with sand that large ships cannot, without difficulty 
or danger, ascend or descend it. For this evil all the skill of 
the most accomplished engineers, and a large outlay of money, 
have been employed year after year, but no perceptible effects 
have been produced. Nearer the sea is St. Nazaire, and up 
to that place the river is navigable. St. Nazaire, conse- 
quently, is likely to dethrone Nantes. But the Nantes 
people naturally do not look on this prospect with much compla- 
cency, and so, in the hope of keeping their city what it has been, 
they propose to cut a canal to St. Nazaire, so that ships avoiding 
the Loire may arrive and leave with facility. There are, however, 
great obstacles in the way of this plan. In the first place there is 
the expense, and millions are not very abundant in France just 
now. Secondly, Government engineers affirm that no good line 
for a canal exists; and that, if one could be found, it would present 
great engineering difficulties. And, thirdly, there is every proba- 
bility that ships would not be disposed to profit by the canal if it 
were made, as they can save much time—and, consequently, money 
—by loading and tinloading at St. Nazaire, in which there are 
extensive docks, and which, by railway, is in communication wit: 
all parts of France.— Mitchell's Steam Shipping Journal. 

Liresoat Services.—It is gratifying to learn that, during the 
year which has just closed, the lifeboats of the National Lifeboat 
Tnstitution saved 426 lives from various shipwrecks, in addition to 
contributing to the saving of thirty-seven vessels. It also 
appears that, in addition to the above number, 266 lives have been 
saved during the same period by shore boats and other means from 
different wrecks on the coasts of the United Kingdom, for which 
the Institution had granted rewards; thus making a total of 692 
lives saved from various wrecks in one year alone, mainly through 
the instrumentality and encouragement of the National Lifebcat 
Institution. For these joint services the society has granted £1,500 
in rewards, and twenty-two honorary acknowledgments, including 
silver medals and votes on vellum. The lifeboats of the institution, 
during the past twelve months, have also put off in reply to signals 
of distress forty-eight times, but their services were subse- 
quently not required, the ships having succeeded either in 
getting off from their dangerous positions. or nad had their crews 
saved by their own boats or other means. It often happened 
on these vccasions that the lifeboat crews had incurred much 
| risk and great exposure throughout stormy days and nights. 





| The number of lives saved either by the lifeboats of the institu- 
| tion or by special exertions for which it has grauted rewards, since 
its formation, is 14,260; for which services eighty-two gold medals, 
| 742 silver medals, and £19,350 in cash, have been paid in rewards. 
When we remember that nearly every life saved by lifeboats has 
been rescued under perilous circumstznces, it will at once be seen 
what great benefit has been conferred by the Lifeboat Institution, not 
; only on the poor men themselves, but also on their wives and 
| children, who would otherwise be widows and orphans. How in- 
| adequately, then, can words express the aggregate amount of misery 
which the saving of so many thousands of lives must have pre- 
vented ; it can only have been fully appreciated by the parties them- 
| Selves, and ky their relatives and friends, whose expressions of 
| gratitude for such important benefits are of the most feeling 
| character. Since the beginning of the past year (1864) the insti- 
, tution has also expended about £14,770 on its various lifeboat 
| establishments on the coasts of England, Scotland, and Ireland: and 
since its first establishment the institution has also expended 
£120,000 on its lifeboat stations. 
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TO CORRESPONDENTS. 


Notice.—A SprctaL EpDITION of THE ENGINEER is 
published for FOREIGN CIRCULATION. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,*We beg to call the attention of our advertisers to the 
notice below, and to state that the large circulation of THE 
ENGINEER compels us to go to press at an early hour of 
the morning of publication. Advertisements, to ensure 
insertion, must be delivered at the Engineer Office before 
seven o'clock on the Thursday evening of each week ; any 
received after that time must necessarily stand over until 
the following publication. 

*," Covers for binding the Volumes can be had from the Publisher, 

price 2s. 6d. each. 

Avvresses WantED.— Our publisher will be glad to be informed of the 
present residence of Capt. Antrobus, late of Three Mill-lane, Bromley, 
Middlesex ; Messrs. Hepworth and Doyle, Birmingham; and Mr. J. 
Margetson, Quenington Mill, near Swindon; letters addressed to 
whom have been returned throu,h the Dead Letter Office. 





T. W. C.— Your letter unavoidably stands over. 

R. E. Davis.— We thank you for calling our attention to the subject, and we 
shall endeavour to meet your wishes. 

W. Curry.— Money has nothing whatever to do with the matter ; the sketches 
were not susliciently interesting to warrant their publication. That is all. 

R. TonGE.—J/ you. will kindly send the abstract to which you refer, it shall 
have dueattention. Pray make it as short as you can while retaining the 
sense. 

T. AvaMs.—The points to which you refer in your last letter have already 
been discussed at great length in our pages, and nothing yet urged tends 
to induce us to depart from the views we have already expressed. 

N. W.— Your invention is very old. It has been made the subject of more than 
one paper read before scientific societies. There ave certain practical disi- 
culties which prevent the scheme from being carried out with advantage. — 

Water Main.— We have not had time to make very accurate calculations, and 
there is some <lifference of opinion on the question among the best authori- 
ties ; still, you will not bz far wrong in assuming a discharge of about 
310 gals per minute. 

A Constant READER.— We cannot do better than give you the judge's decision 


in his own words, as reporied After referring to the defendant's 
iColling specification, his Honour said, “that the defendants, who took 
gravitation as their motive pow-r, were in reality doing the identical thing 


done bu Cunnv.gham, and were not the less guilty of infringement because 
they might have introduced some inprovements. Upon the whole, therefore, 
he was satisfied that Cunningham’s invention was distinctly new, and that 
it had been distinctly infringed by the defendants. As the plaintiff's 
potent had now expired there must be an injunction restraining the sale of 
any articles manufactured during the existence of the plaintiff's patent, 
and after the date of the disclaimer, and an account as to profits made, and 
of the compensation to be made to the plaintiff.” 





THE ORIGIN AND PRINCIPLES OF THE BESSEMER PROCESS. 
(To the Editor of The Engineer.) 

Sir,— Mr. Colburn is not strictly correct in stating that Sir John Guest's 
in 1840, ‘* was the first proposition on record for forcing an aeriform body, 
containing oxygen, directly into a mass of melted iron.” Mr, Homfray, at 
Perdarren, in 1800. “forced an aeriform body containing oxygen, viz., 
atmospheric air, directly into a mass of molten iron ;” and Sir John Guest 
supplied steam, and added it to that other supply of oxygen which was pre- 
viously well known 

Does Mr. Colburn wish to ignore the old refinery with its dipped twyer, 
where pig iron of 3 per cent. carbon has been run in, and what is called 
refined metal run out, with 2 per cent. ? 

The Bessemer process merely carries it a stage further ; 2 per cent, is ex- 
pelled, 1 per cent. left. and that would constitute @ steel. Hence, the 
Bessemer process may be called the old refinery process carried one stage 
further. This cannot be denied in the face of practical men. Nevertheless, 
Mr. Bessemer has made a grand discovery. The present and the future will 
record his praises. Where, in the annals of the past, can you find a man 
that told you he could treat pig iron in such a way that nearly the whole of 
the carbon was expelled, and yet the metal retained the fluid state? This 
been done in the common refinery already, Thewhole idea is old—the prac- 
tice is new. 

Let us now see what Mr, Bessemer has done. He has given us decar- 
bonised iron, which is good for nothing of itself, but on mixture with a cer- 
tain description of cast iron—an old invention—really gives us a useful 
metal. This is called ‘‘ Bessemer steel.” Can it be called ‘‘ Bessemer 
steel” when it is not so? for Bessemer tells us throughout the whole of his 
numerous specifications, that his steel is partly decarbonised iron—not iron 
thoroughly decarbonised and again carburetted. V.8.P. 

Ebbw Vale, December, 27th, 1864. 


Advertisements cannot be guaranteed insertion unless delivered before seven 
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under is three shillings : each line afterwards, eightpence. The line averages 
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single advertisements from the country must be accompanied by stamps in 
payment. 
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PROGRESS IN 1864. 


TIME and space are almost inseparably united in our 
ideas. We measure our miles by the minutes required to 
traverse them, and astronomers have found no better 
method of imparting accurate notions of the enormous 
distances which separate the heavenly bodies, than that of 
stating the periods occupied by the flight of light from 
each to each. The mere statement that 94,000,000 of miles 
divide us from the sun, conveys at best an imperfect notion 
of the remoteness of the great source of heat and light 
and power, to ordinarily constituted minds. We are placed 
in a better position to comprehend that which we are told, 
when we learn that eight minutes must glide away ere the 
light which leaves the sun at this moment can reach our 
earth. A thousand illustrations of the fact that time and 
space are used interchangeably to express nearly similar 
ideas may be found at every turn. We use no far-fetched 
imagery, then, when we state that the day which marks 
the close of a year is but a milestone denoting the distance 
traversed by Old Father Time in his never-ceasing flight. 
And doubtless such way-marks serve a good purpose. 
Arrived at one, the may-be weary traveller loves to rest 
and look back on the road which he has come, stretching 
far away behind him, until it is lost in the dim mist of the 
past. While breasting the storm, or toiling under the 
burthen and heat of the day, much opportunity for thought 
and reflection is seldom afforded : yet, ere the old year has 
quite departed, and the cares and duties of the new have 
been entered upon, thoughts will spring up and reflections 
arise, from which much good may be derived. Every mile 
of the road of business life very much resembles its fellows, 
and the difficulties, dangers, and vexations of one year are 





tolerably certain to be repeated—it may be in different 
forms—in the next. Time as it rolls by, however, adds to 
our stock of knowledge and in so far aids us in meeting 
every emergency, and thus we find that in the teachings of 
the past lies the foundation ofall progress in the future. This 
word progress is intimately, and properly so, mixed up 
with every project which the engineer or the man of 
science can take up. Whether we build ships, or bridges, or 
railways—whether we construct telegraphs or machinery— 
whether we produce new chemical compounds, or give life 
to novel theories—the paramount idea in the heart and 
the brain is still that these things shall be better than those 
of the same, or a like kind, which have gone before. Did 
Robert Stephenson still live, and had he yet other bridges 
to construct than that which spans the Straits of Menai, 
the chances are that these later works would present remark- 
able differences of treatment from that on which somewhat 
his fame now rests. Brunel, were he yet among us, might 
have learned that his great ship was but a gigantic mistake 
after all. in a word, few men adhere closely to their 
original notions of mechanical fitness, and for the most 
part all changes in matters of science have been for the 
better. The engineering world is wiser now than it was 
nine years ago, when our first page saw the light. 

The progress of science during the past year, and more 
especially of engineering science, has not been marked by 
any very rapid or remarkable strides. It is often supposed, 
by those who neither think deeply nor observe closely, that 
progress has been exceeding tardy during the last few 
years. Such men point with triumph to the time when 
steamships first traversed the ocean and railways became 
an existing commercial reality, as periods when science 
advanced with giant strides, before which they are prone to 
fancy the progress of the men of this our day is slow and 
hesitating. ‘That those were stirring times we do not doubt ; 
and yet it is very questionable if, in the year 1836, men 
believed that their progress was in any way remarkable. 
Things are now done daily before which the achievements 
of the past sink into utter insignificance; and it is very 
possible, and indeed more than probable, that had an 
engineer in the full tide of practice thirty or forty years 


ago, been asked if any great strides had been made during | 


any given year, he would have replied in the negative. 
We believe, notwithstanding the assertions to the contrary 
of some would-be wise men, that we have done as much, 
and gone ahead as quickly, during the year almost spent 
while we write, as we have done during any other year 
found in the middle third of the present century. Men 
of science have learned to act with a certain amount of 
unity; each individual has mapped out, as it were, a 
line of operations for himself — of universal genius’s 
we hear less than ever—and the result is, that each 
man doing, so to speak, but one thing, does that one thing 
perfectly well. Engineers of every description, chemists, 
electricians, natural philosophers, advance in a solid column 
towards a goal of which no human eye can have prevision, 
beating down and trampling under foot all that opposes 
their onward march. Stragglers are sent out hither and 
thither ; but it seldom happens that much that is note- 
worthy is added to the general store of power by these 
guerillas of science. In the certain acquirement of new 
methods of dealing with the forces of nature, and of com- 
batting them by main force or of enlisting them in our 
service, progress is principally made. And this is as it 
should be; and conquests so made are lasting. And the 
works of the modern engineer—albeit not so brilliant—are 
certainly not less good and permanent in their benefits than 
those of a generation of workers, alas! nearly passed away 
for ever. 

The task of recalling the events of a great campaign is 
always easy when battles have been few and of great mag- 
nitude. When the operations of an army are chiefly made 
up of skirmishes it is difficult to chronicle them in'a con- 
densed and yet comprehensive form. In referring to the 
scientific events of the past year we labour under precisely 
the latter difficulty. A great deal has been done, but the 
doing of it presents few salient points which we can seize 
and lay before our readers. Perhaps the subjects which 
should most properly claim our attention first are those 
connected with intercommunication ; if it were for no 
other reason, then because the progress of improvement in 
ship-building, marine engines, the railway system, and 


telegraphy, have done more to add to the material pros- | 
perity of nations than any other of the results of inven- | 


tion. 

In ship-building few novelties have been produced within 
the last twelve months. The theory that the resistance 
offered to the motion of a floating body through the sus- 
taining fluid is principally due to skin friction, appears to 
gain ground, and it is possible that extremely sharp hulls 
will no longer enjoy the favour they once did. The U 
form of bow, first proposed by the late Mr. Richard Roberts, 
is just beginning to creep into that favour which, we fancy, 
it deserves. Already, at least one great London firm has 
resorted to its use, and the Admiralty have determined, 
it would seem, to give it a fairtrial. ‘The days of wooden 
ships are fairly numbered. Even the warmest advocates 
of timber begin to perceive that iron has advantages, 
as a material for frames, which even oak, teak, ma- 
hogany, and pine, cannot boast. Thus composite ship- 
building goes on apace on the Mersey, the Clyde, and at 
many of our great ports. It is possible that timber would 
cease to enjoy favour, even as a skin, were any mcans 


devised capable of effectually preventing fouling. Hitherto | 


two principles alone have been adopted. According to one 
certain mechanical expedients are employed, by the aid of 
which the iron hull can be coppered. In the other is 
involved the application of certain chemical compounds, of 
which some hundreds have been tried. Up to the present 
none of these has met with any marked success. Gisborne’s 
compound just at present enjoys some favour at the Ad- 
miralty, but it is certain that during the past year the 
problem has not been solved, The screw propeller as an 
auxiliary in the merchant service goes on and prospers, and 
to it, doubtless, is due a considerable decrease in the average 
duration of the passages of most of our liners. The twin 
screw system has been adopted to some extent; as its 


advantages became better understood, it is probable that 
it will come into more extended use. 

In marine engines nothing very noteworthy has been 
produced during the last year. Higher pressures and 
greater piston speeds have been resorted to with much 
success, to keep down weight, and effect a reduction in 
occupied space. The benefits to be derived from expan- 
sion have not been overlooked, and few engines are now to 
be found on shipboard in which the principle has not been 
adopted to a greater or lesser extent. Many of the diffi- 
culties connected with surface condensation have been 
overcome by the judicious admixture of a certain portion of 

| water fresh from the sea with that flowing from the con- 

denser. Pure, or nearly pure, water acts as a powerful 
| solvent to wrought iron, and no means of preventing the 
| corrosion which has always followed on its use has yet been 
| devised, which answers so good a purpose as the presence of 
a moderate quantity of deposit on the crown plates 
and tubes. There is every reason to expect that, 
in a few years, the injection condenser will be wholly 
rejected by all the great steam navigation companies, ‘lhe 
best method of introducing sea water has yet to be decided. 
Probably it may be found advantageous to use a small jet 
in the condenser, sufficient to supply water enough to com- 
pensate for waste at the safety-valves, &c., instead of 
employing a separate boiler, using sea water only, for this 
purpose. High piston speed and surface condensation have 
long been advocated in our pages, and it is gratifying to 
find that their extended adoption has led to a very consi- 
derable reduction in the consumption of fuel. More than 
one attempt has recently been made to employ petroleum 
as asubstitute for coal on board ship. It is almost needless 
to say that such attempts have proved utter failures. The 
calorific efficiency of the mineral oils is certainly not more 
than one-half greater than that of the best Welsh coal, while 
their price per ton is about ten times greater. While these 
conditions exist, coal will never find a powerful rival in 
petroleum. 

Our navy owes so much to the labours of the engineer 
that we cannot avoid some slight allusion to the progress 
made in ordnance, and the construction of iron-plated 
ships. Thanks to the exertions made by the iron- 
masters during the past two years, plates are now pro- 
duced din. thick, which, under the roughest usage dis- 
play scarcely a trace of lamination in their structure. ‘The 
quality of the armour slabs, produced by Brown, of 
Sheffield, and other firms, has been pronounced faultless. 
In some cases these plates have been manufactured under 
the hammer; in others by the aid of rolls, Each system 
finds its own advocates ; and the results of both, and of 
another in some sense combining the two, have been so 
satisfactory that it is not easy to determine whether ham- 
mered or rolled plates are the best. Neither is it easy to deter- 
mine the maximum thickness beyond which perfectly sound 
plates cannot be produced. Beams of a difficult section, 
13in. square, were rolled last April by the Millwall Iron 
Company fora fort at Cronstadt. Plates 12in. thick have 
also been produced. It is obvious that no ship of a size 
short of that of the Great Eastern could carry armour of 
such a scantling as this. In ordnance the only novelty 
worth notice is the Mackay gun, tested, apparently with 
some success. It will be remembered that the principle 
claimed is simply that of causing the rotation of a perfectly 
smooth elongated projectile by the circulation of the gases of 
combustion round its major axis, induced by the presence 
of deep grooves of sharp twist cut in the chase of the gun. 
That the shot rotates is certain. The cause of the rotation 
is still open to doubt, and it may possibly be found that 
the wad, tightly rammed home, exerts a powerful influence. 
Of the competition which has gone on for months at 
Shoeburyness we need not speak. The Armstrong gun has 
met with general condemnation, but a guu to effectually 
take its place is yet a desideratum. ‘Thanks to the intro- 
duction of steel shot, and Palliser’s chilled shot, the old 
smooth bore bids fair to resume its former position in the 
favour of naval men. It is demonstrably true that, so long 
as sufficient powder is burned, any plate can be punched 
by hardened shot whether these are spherical or not; and 
the advantages following on the use of a gun which can be 
loaded with promptitude and certainty are too great to be 
overlooked. More than one rifled gun has been produced 
capable of throwing round shot, and of these the Scott 
rifle bids fair to prove the best. The results of all 
the experiments on systems of backing and armour, 
|eonducted in 1864, may be summed up in a very 
|few words. They prove conclusively that 600-pounders 
}can be produced commercially, and that guns of this 
| calibre are capable of punching the heaviest plates which 
| practicable war ships can carry. The guns, in other words, 

have had by far the best of it up to this moment. It is 
possible, too, that a calibre of 13-3in.—that of the 600- 
pounder—can be exceeded under certain conditions, 
Cannon with a 20-in. bore have been recently made for the 
Federal Government of North America, at Pittsburgh, on 
|the Rodman system, from cast iron possessing the 
enormous tensile strength of 28,737 lb. to the square inch. 
One of these pieces has been tested with success. In the 
| marine engines of our war fleet, superheating and expansion 
| have been adopted to a somewhat increased extent with 
| advantage, and piston speeds are now regarded with a 
favour undreamt of very recently. Thus we find that the 
| pistons of the Valiant, the most recent addition to our fleet, 
82in. in diameter, are intended to, and doubtless will, run 
| off no fewer than 480ft. per minute—a speed nearly double 
that supposed practicable, five or six years ago in the case 
of heavy machinery. Geared engines have becn almost 
wholly given up as one result of the adoption of these great 
speeds with the utmost advantage. 

Many important additions have been made to our mer- 
cantile marine in the shape of steam ships of great size 
and power. Notwithstanding the influence of the disastrous 
war on the American Continent, trade has been fairly 
| prosperous, no fewer than 60,084 British vessels having 
| entered and cleared at ports in the United Kingdom during 
| the past twelve months, and of foreign ships 50,207 in all. 
The aggregate number of vessels, British and foreign, 
entering and clearing with cargoes last year was thus 
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90,305, of the burden of 23,025,163 tons, and 19,956 in 
ballast, of the burden of 3,713,570 tons, or in all 110,291 
ships, of the burden of 26,738,733 tons. 

It would be impossible, in an article like the present, to 
attempt to give anything like a detailed notice of the various 
schemes for railway extension proposed or carried out during 
the past year. A description of the railway works con- 
structed in the metropolis alone would suffice to filla 
volume, and after all it would prove merely a reprint of 
much that has already appeared in our pages. As far as 
the country is concerned, by far the most important project 
is that known as the Midland extension to London. . The 
Midland line was originally intended merely for the Mid- 
land counties. Its length, as first sanctioned, was seventy- 
five miles. It connected Derby and Nottingham with 
Rugby. It ultimately became amalgamated with the 
York and North Midland and the Birmingham and Derby 
lines, and represents now, we believe, a capital of about 
£24,000,000. The extension, forty-nine miles long, will 
strike off at Bedford, and run in almost direct line to 
London, terminating in the Euston-road, not far from the 
King’s-cross station of the Great Northern. Many miles 
of heavy work must be executed, especially in the neigh- 
bourhood of the metropolis. Within the first four miles is 
included a tunnel nearly 1,800 yerds long, passing beneath 
Belsize Park and the Hampstead hills. About ten miles fur- 
ther on there will bea second tunnel at Elstree, half a mile 
long ; and another, very similar in character, at Ampthill, 
near Bedford. Many heavy cuttings will be needed through 
the chalk hills. With the exception of the section passing 
through the Belsize tunnel, the road will be laid with four 
lines of rails between the London terminus and the river 
Brent. A branch about a mile long will connect the ex- 
tension with the Metropolitan Railway, and the cost of 
this branch alone is estimated at £150,000. it will pass 
under the terminus through a tunnel. It is not probable 
that the line will be opened in less than three years ; still, 
as the contracts have been let, and the works com- 
menced, the scheme deserves a place even in a re- 
trospect. ‘The works for the extension of the Metropo- 
litan to Moorgate-street have progresses very satisfactorily 
all things considered, and it is hoped that they will be so 
far completed by April, that the line may be opened to the 
public. The amount of excavation executed has completely 
altered the aspect of the district lying immediately behind 
Karringdon-street. It is not too much to say that Smith- 
field has been almost bodily carried away—a large pro- 
portion of the stuff removed having been employed in the 
construction of the ‘Thames Embankment. At one period 
the number of loads of earth carted per day exceeded 
2,000—a number possibly in excess of anything ever before 
known within the heart of a populous city. ‘The ground 
has been almost cleared for the erection of the new 
terminus at the Clerkenwell side of the existing line. ‘The 
track of the short junction with which the Metropolitan 
will be united to the Chatham and Dover Railway is 
already ballasted. ‘The bridge at Blackfriars, by which 
the latter line is carried across the Thames, has been 
opened for traffic. This bridge consists of five spans of 
lattice girders, 16ft. deep and 160ft. span. In the width 
of the roadway there are three girders. Each span weighs 
about 600 tons. The entire length of the structure is 900ft. 
The four piers on which the superstructure is supported 
consist each of three clusters of four iron columns rising from 
massive piers of masonry, built after the usual fashion by sink- 
ing cylinders into the bed of the river. The design is light 
and elegant, and it is, perhaps, to be regretted that the 
close proximity of the new bridge for ordinary road traffic 
will prevent its merits from being appreciated from the 
upper sections of the river. ‘The old stone bridge at Black- 
friars, built 100 years ago, and long a confirmed valetudi- 
narian, has almost disappeared. In its stead will arise a 
cast and wrought iron structure of five spans, designed by 
Mr. Cubitt. At Southwark the task of sinking the piers 
for a handsome bridge, intended to carry the South- 
Eastern line into Cannon-street, has proceeded for some 
time, ‘The designs for this bridge are very elaborate, and 
the width of the roadway—s0ft.—will be greatly in excess 
of that of any other railway bridge crossing the ‘Thames. 
The structure will consist of five spans, the three central 
of 135ft. each, and the others of 125ft., crossed by lattice 
girders S-oft. deep, supported upon four piers, each formed 
of the same number of boldly-fluted columns, About 3,000 
tons of cast, and 3,500 of wrought iron will be used in its 
construction. All the girders will be longitudinal. ‘The 
original estimate for this extension of five-eighths of a 
mile in length was £800,000, but the plans have since 
been considerably enlarged, and many alterations made, 
which will no doubt bring up the cost to more than 
£1,000,000, that being about the average mileage cost 
of the Charing Cross main line. We shall probably not 
be far wide of the mark if we take the cost for this exten- 
sion at the rate of nearly two millions per mile, including, 
of course, the large station in Cannon-street. 

The works of the Pneumatie Despatch Compeny have 
proceeded slowly until within the last few months. ‘The 
general system of working is well explained in Mr. Ram- 
mell’s specification, published in our last impression. The 
tubes have been laid from Huston-square down Tottenham- 
court-road, crossing Oxford-street and passing by St. Giles’ 
Church into Holborn. At this point operations were 
arrested for some time, but the requisite Parliamentary 
powers having been obtained last session, it is not intended 
to wait, as was at first thought desirable, for the construc- 
tion of the Holborn Valley viaduct, by which means the 
pneumatic tabe would have been carried continuously on 
a level, but to sink the tube under the valley from Holborn 
to Snow-hill, it being perfectly practicable by the atmo- 
spherie system to work any ordinary load up or down these 
inclines. From Snow-hill the line will pass under New- 
gate-street into the Post-office yard, in St. Martin’s-le- 
Grand, where the City station will be established, the site 
having been granted by the Post-otfice authorities. ‘The 
works will be carried forward with as much rapidity as 
possible, so that the public traffic may be interferred with 
and suspended as little as possible. Telegraphic wires are 
to be laid down simultaneously with the tube, for its safe 
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working from terminus to terminus, and there is to be an 
intermediate station adjacent to the Inns of Court Hotel, 
now constructing, in Holborn. During last summer a short 
line was constructed at the Crystal Palace, to show the 
feasibility of conveying passengers, in roomy, comfortable 
carriages, under Mr. Rammel’s system, as originally pro- 
posed by Medhurst in 1827. 

The great Main Drainage Works have advanced a few 
steps towards completion. The great Low Level Sewer 
will pass beneath the roadway of the Thames Embankment, 
the contracts for which have been taken by Messrs. Fur- 
ness and Ritson, the first-named gentleman executing that 
portion of the works lying between Westminster and Wa- 
terloo Bridges, a distance of 3,740ft., while the latter 
will deal with the section extending from Waterloo to 
Blackfriars, 1,970ft. in length, An extension from this 
point is, of course, contemplated, but as yet nothing 
has been definitely decided. ‘The system of construc- 
tion adopted by each of the contractors is different, Mr. 
Furness employing Philip’s patent caissous in the for- 
mation of his cofferdams, while Mr. Ritson uses the 
ordinary sheet piling; and a peculiar arrangement which 
has also been patented. We purpose returning to this sub- 
ject at another time: in the space at our disposal just now 
any attempt to give a clear idea of either or any of the 
systems would be hopeless. The main sewer from Clerken- 
wel! has been successfully carried over the Metropolitan 
Railway, in a species of viaduct, fast approaching comple- 
tion. It consists simply of a wrought iron cylindrical 
tube, about Sft. in diameter, placed within, and partly sup | 
ported by, another tube also of wrought iron, of rectangula’ 
section, just large enough to contain it. 


the bridges on the Charing Cross extension. 

The most remarkable example of bridge work completed 
during the year is that at Clifton. ‘This suspension bridge 
holds a proud pre-eminence as one of the greatest single 
spans in the world, leaping across a chasm 250ft. deep in 
a single spring of 702ft. 

In foreign railway operations Mr. Brunlecs has recently 
conducted an important engineering feat to a successful 
termination. He has succeeded in carrying the San Paulo 
railway across a lofty ridge of the Cordilleras. The mag- 
nitude of the work may be estimated when we state that in 
five miles the line rises 2,600ft. ‘The ascent is divided into 
four lifts of a mile and a quarter each, with a gradient of 





lin 10. A level platform divides each incline from the | 


next, and on the platform is placed a double-cylinder 
stationary engine, with 26in. pistons and dft. stroke, 
capable of hauling up 50 tons at ten miles per hour. The 
traction of the load is effected through the medium of a 
l!in, steel wire rope. Some time must elapse ere the en- 
tire line, 58 miles in all, is completed. The Mont Cenis 
tunnel gets on slowly, and, notwithstanding that increased 
funds are to be placed at the disposal of the en- 
gineer, it is probable that some ten years may yet 
roll on ere trains can run through from Modene to 
Bardoneche. Meanwhile a project for carrying a line 
over the Alps, instead of through them, has been 
warmly entertained, and some experiments conducted last 
January at Whaley Bridge, were intended to test the powers 


of an Alpine locomotive designed by a Mr. Fell. The | 


principle involved is as old as the railway system. It 
simply consists in gripping a strong central rail between 
two or more horizontal driving wheels, placed beneath the 
boiler. ‘The machine succeeded in hauling four wagons, 
loaded with 26 tons of ballast, at a moderate pace, up an 
incline of 1 in 12, 550 yards long, having two curves of 


| believe, with fair success in Staffordshire. 


the most part with good results. Russia has undertaken 
the construction of a line of 6,000 miles, from Moscow to 
the Pacific Ocean at the mouth of the Amoor. Of this 
distance 4,000 miles, from Moscow to Irkutsk, are in 
operation. Mr. Collins, of New York, has obtained a con- 
cession fron the Emperor of 33. years to extend this 
line up to and across Bhering Straits, and from thence 
to the frontier of the British possessions, a distance 
in all of about 4,500 miles. Our own Government have 
granted a similar privilege for the extension of the line 
down to the northern frontier of the United States, and a 
like concession from the American Government has been 
laid before Congress. Thus will the telegraph systems of 
Europe and Asia be made one with that of America. It is 
stated that the entire work can be carried out in about two 
and a half years. It is probable, however, that Europe 
will he connected with the American system by a more 
direct route. The Atlantic Cable scheme has been revived 
under favourable auspices. A committee, composed of Mr. 
Fairbairn, Captain Galton, Mr. Whitworth, Professor 
Wheatstone, and Professor Thompson, have laid a report 
before the directors of a new company, and a cable con- 
forming to their design has for some months been in course 
of construction by Messrs. Glass and Elliott. This cable 
will differ in many respects from that originally tried. 
Instead of one conductor it will have seven, formed of 
copper wire—six laid round one. The weight of these wires 
is 300 lb. per mile, as against 106 1b. in the lastcable. The 
gauge is No. 18, and copper possessing as nearly as possible 
a maximum degree of conductivity will alone be employed, 
a certain premium being paid on all above a certain fixed 











The design is | minimum standard. The core will be protected by alter- 
ingenious, and the result will certainly not be uglier than | yers t S [ 
| Over this will be laid ten iron wires, covered separately 


nate layers of Chatterton’s compound and gutta-percha. 


with hemp, and great care has been taken that, even up 
to the breaking point of the cable, little or no strain will be 
imposed on the core. The Great Eastern has been chartered 
for the purpose of laying the cable, and the tanks for its 
reception are now being fitted on board by the London En- 
gineering Company. ‘I'he distance to be traversed is about 
1,640 miles ; and, in order to provide for slack, 2,300 miles 
of cable will be put on board the great ship, weighing, in 
round numbers, 4,000 tons. The cost of laying, &c., will 
be defrayed out of a capital of £600,000, upon which 
there is a joint guarantee of the British and American Go- 
vernments of 8 per cent. 

With the progress made in minor engineering operations 
we have every reason, asa nation, to rest content. In our 
Colonies the railway system has extended with rapid 
strides. In Australia, ironworks on an extensive scale 
have been established. ‘The introduction of coal-cutting 
machinery promises to materially aid the labours of the 
miner. In the manafacture of iron the greatest novelty 
is, perhaps, the application of steam machinery in puddling 
—a “rabble,” suspended from a suitable arm, performing 
much of the heavy toil which has hitherto fallen to the 
lot of the puddler. ‘The invention has been tested, we 
In agricultural 
engineering some advances have been made, and there is 
fair promise that the agricultural engineer will yet raise 
himself to the position which he really deserves. 

Death, alas! has been busy, and many irreparable losses 
have been inflicted by his hand. Richard Roberts, Thomas 





| Iienry Maudslay, John Fowler, Dr. Church, and many 


about twochains radius—not, perhaps, a very remarkable 


performance, albeit interesting enough. 

A bridge of twelve spans, of 250ft. cach, is in course of 
crection across the Susquehana — the foundations of many 
of the piers being sunk in water 42ft. deep, and a sharp 
current, 

In locomotive engineering we have little of importance 
to record. The general demand for more power leads 
daily to the more extended adoption of at least four-coupled 
engines, for passenger traffic, on the more recently- 
constructed lines. On _ those like the Great Western, 
and the Londen and North-Western, constructed at a 
time when steep gradients were not, a single pair of 
drivers are found for the 
hesion enough; but this is not the case on railways 
constructed with a due regard to the first principles of 
economy. On these the want of adhesion becomes an 
increasing evil, and certain expedients, sufficiently inge- 
nious, have been proposed in order to overcome them. On 
the Continent MM. Flachat, Petiet, &c., have resorted to 


others, it may be, of less note, have passed away for ever 
irom among us. May we hope that among the rising 
gencration the world will not search in vain for men to 
take the places vacant, and lend their aid in the advance- 
ment of the Arts and the Sciences in years yet unborn. 


CHAIN CABLE TESTING MACHINES. 

WE last week printed two important letters on a subject 
which is now engaging much attention, and a matter which 
has just come to our knowledge lends them additional in- 
terest. We allude, in the first place, to the letter from Mr. 
Lenox, of the eminent firm of Brown and Lenox, and to the 
letter from Mr. T. Dunn, of Manchester. Speaking as 


| engincers, we will confine ourselves to the practical 


most part, to supply ad- | 


the use of very heavy engines, supported on twelve small | 


wheels arranged to permit a certain flexibility in passing 
round curves. 
and are put in motion by four pistons, the cylinders being 
disposed at opposite ends of the frame in pairs. Mr. 
Sturrock, of the Great Northern, effects the same object 
by placing a pair of cylinders beneath the foot-plate of an 
ordinary tender, and utilising its weight (some 16 or 18 
tons full) asa means of obtaining adhesion. The system 
has been brought into full operation on this line during 
the year for working the mincral traffic, and is said to 
have been attended with the best results. Steel tyres 
grow in favour ; in fact, they have become a necessity, and 
their production no longer presents any difficulties of im- 
portance. 
fully on the St. Helen’s Railway, and the same may be said 
of the radial axie boxes invented by the same gentleman. 
The advantages following on the introduction of an elastic 
clement between the supporting rail and the load of dead 
weight in the shape of wheels, axle-boxes, crank shafts, 
Xe., are better appreciated than they have been, and the par- 
tial adoption of more than one device intended to supply 
the desideratum has followed as a consequence. 

The progress made in telegraphy during the past year 
has been very great ; so great that at present we can only 
glance at its most important operations. An attempt, 
attended with partial success, has been made to establish a 
line of submarine communication across the Persian Gulf. 
Many other projects of less note have been carried out, for 












These wheels are coupled in sets of six, | 


Adams’ spring tyres have been tested success- 
I b . | 


engineering points of the matter, and we forbear, at least 
for the present, to enter into the questions raised by Mr. 
Lenox, as to the probable efficiency of Mr. Laird’s Act; as 
to the mode of distribution of Admiralty contracts ; and also 
whether Mr. Lenox did or did not oppose the bill. We 
would merely observe, with regard to the last question, that 
the mere fact that a gentleman in Mr. Lenox’s position pub- 
licly states that the Act will be of little use, may be said to 
constitute an opposition. We would also remind Mr. 
Lenox that, in our statement, we mercly repeated a matter 
of open debate in the House of Commons during last 
session, 

It is interesting to observe the contradictions between 
the statements in these two important letters—between 
the opinions of, we may say, the most eminent chain-cable 
maker in the kingdom, and those of a gentleman who 
has been making private testing machines for proving chain 
cables during the last twenty years. Mr. Lenox points to 
the fact that the only cables which stood the test in the 
Black Sea were those that had been accurately tested by his 
own or by the Government lever chain cable testing 
machines—namely, the chain cables and anchors of the 
ships of the Royal Navy and those of the vessels belonging 
to the great steam-ship companies. Mr. Dunn says that 
the chain cables which gave way—as was the case with 
most of the ground tackle of the private ships—had never 
been tested at all, But what were his testing machines 
doing—or rather what had they done? Is it to be supposed 
that all the cables which gave way were of “that class 
smuggled past the Government testing machines to save 
expense?” The most important point of difference, how- 
ever, consists in the very different opinions entertained 
by Mr. Lenox as to the real means of ascertaining the 
pull exerted by a hydraulic press. Mr, Dunn, in spite of 
his statements recorded in the report of the Board of 
Trade inspectors, still appears to think that the stress pro- 
duced by a hydraulic press may be measured from the 
pressure of the water. Mr. Lenox, on the contrary, is 
not content with the Board of ‘trade requirement, which 
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is satisfied if, with hydraulic machines, the indicating 
levers—the weighing machine, in fact—range up to 28 per 
cent. of the whole power of the machine. Mr. Lenox 
points to “ the tendency to inaccuracy in the mercurial or 
Water-pressure gauge, depending on the leather valves or 
packing ”—a matter which has been of late discussed at 
fength in our columns by ourselves and by one of our 
correspondents. We must remember that Mr. George W. 
Lenox is a relative and former partner of the late Sir 
Samuel Brown, the first introducer of chain cables, and 
one of the first builders of suspension bridges. Now, 
Sir Samuel Brown, though he has had the honour of 
being excluded from Mr. Smiles’ little engineering 
Walhalla, was, though originally a naval officer, in truth 
an engineer of great ability. As is remarked by Mr. 
W. Pole, F.R.S., in the “ Life of Robert Stephenson,” 
which is now being reviewed in our own pages, Sir Samuel 
Brown “had a knowledge of iron-work and of general 
construction worthy of an engineer of the present day.” 
He found himself unable to provide sound exbles without 
submitting them to a preliminary test, and for this purpose 
he procured a machine from Rennie, consisting of a power- 
ful windlass purchase, the pull of which was measured by 
levers and dead weight. A description of this machine 
will be found in M. Navier’s excellent old work on suspen- 
sion bridges. Brunton, formerly Sir Samuel Brown’s 
clerk, and afterwards his rival in the manufacture of chain 
cables, used a hydraulic press, the pull of which was (some 
fifty years ago) measured upon Mr. Dunn’s plan. The 
result was that the stress exerted generally appeared 
to be more than the real pull on the cable, with the conse- 
quences alluded to by Mr. Lenox. With regard to Rennie’s 
machine, used by Sir Samuel Brown, it was believed by en- 
gineers—amongst whom was the late distinguished P. Barlow 
—that the pull exerted on the chain was, on the contrary, 
really more than that indicated by the levers. At the time this 
machine was made, the manufacture of weighing machines 
was not so well understood as at present, and it is extremely 
probable that they offered more friction than similar levers of 
the present day. Supposing this to be the case, a portion of 
the pull on the cable was taken up in moving the levers 
themselves, and was, therefore, not registered, although it 
had to be undergone by the cable. But this was, ceteris 
paribus, all the better for the buyers of Sir Samue] Brown’s 
cables. At that time the present heavy test of 11°46 tons 
to the square inch of the metal on each side of the link was 
not introduced. The then test was rather less, and thus, 
perhaps unconsciously to the makers, the severer pull of 
their testing machine actually helped to maintain the 
superiority of the cables of Brown, Lenox, and Co. For 
the last six or seven years this firm have had a hydraulic 
press, testing 15 fathom lengths, and the pull of which is 
measured by a very accurate system of levers. 

With regard to Mr. Dunn’s letter, we may as well say at 
once that we look upon it as something quite beyond us. 
For imperfect and limited accuracy we do not think that 
any communication to equal it has before appeared in those 
columns, for the contents of which “ we do not hold our- 
selves responsible.” First of all, he states that “for £250 
he produced a machine” which he “ believes as perfect 
as those which cost from £5,000 to £6,000.” Now the 
price of a good lever machine complete, intended to meet 
all the requirements of the Board of Trade, is only from 
£2,000 to £2,500, and this sum includes, besides, a steam 
engine, boiler, capstan, and other details. Mr. Dunn can 
surely only mean to merely deliver a hydraulic press for the 
sum of £259. The cost of a weighing apparatus to indicate 
up to 100 tons is less than £200, and the cost of erection 
would be about £40. A lever arrangement to indicate to 
50 tons—which, according to the Government regulation, 
is sufficient for a 200-ton machine—only costs about £150, 
and its application some £30; the sime for 25 tons would 
cost £100, and its erection about £20. All these prices are 
above the average, but we wish to be on the right side 
with Mr. Dunn. It must be very pleasant to him to fancy 
that his inventions have effected a saving of “ say 120 to 200 
ships at least,” but we think that extended thought and 
observation would dispel the blissful illusion. However 
accurate his machines may be before leaving his works, 
they are subject to great variations, and in a letter from 
Messrs. N. Hingley and Sons, addressed to the Mechanics’ 
Magazine, July 22nd, 1864, it is stated that these gentlemen 
had to correct an error of 30 per cent. in one of Mr. Dunn’s 
machines. He further forgets a similar liitle cireumstance 
with regard to the machine at Poplar. The engineer, there 
also, discovered an error in the hydraulic lever, when the 
machine was first erected, and had it shortened several 
inches. ‘The question here is, as to the scientific basis 
upon which the error was discovered; and other ques- 
tions are, whether the accuracy of the machine has since 
been tested, and how ? 

But the strangest portion of our correspondent’s letter is 
that in which he refers to this very machine. First of 
all he carefully repeats his statements to the Board of 
Trade inspectors, and refuses to accept any responsibility 
in the details of its construction. ‘Then he says that, “ if re- 
gulated properly, and adjusted three or four times a year, 
with dead weights balancing the levers,” it wiil be as good 
as other machines. But we would ask him how the chain 
cables could be accurately tested just before the adjustments, 
“three or four times a year?” How would it be while 
the machine was getting out of order? If adjusted with 
levers registering to the full power of the machine, the 
force exerted by the press can be told at any instant, within 
afew pounds. We may here remark that Mr. Dunn has 
mistaken the observation with regard to a beil-cranked 
lever in our article of the 9th instant. The application of 
such a lever was simply intended to be occasional—when, 
namely, it is desired to balance the series of levers by dead 
weight, in order to ascertain whether their accuracy has been 
much affected by wear. In conclusion, Mr. Dunn says that his 
are “cheap approximate machines.” We cannot conceive the 
use, but rather can easily imagine the danger, of an “ approxi- 
mate” machine. What is the use of “ approximately ” 
testing a chain cable—or, indeed, anything else? What 
would Mr. Dann say if he found that one of his clerks was 
only “approximately” honest; or that one of his fitters 








could only file “ approximately” straight? But there is | 


another point of great importance which Mr. Dunn does not 
appear to have considered. The Admiralty proof of 
11-46 tons to the square inch on each side of the link is a 
very severe test for even a very good cable, and it is, in- 
deed, more than half the usual ultimate strength. In fact, 
the best cables are always more or less permanently elon- 
gated by the test; and yet we hear it proposed that 
the proof strain should be applied more than once. We 
could say much on this head, but it is clear to us that 
Mr. Dunn has not thought out the question. At the same 
time, we would not be understood as denying to him the 
merit of introducing the hoilow trough for confining a cable 
in the case of its snapping; nor the merit which he also 
claims of applying a swivel joint to take out any twist 
which might be in the cable, thereby preventing any 
injurious torsional straining. : 

The whole scientific aspect of the matter may be said 
to lie in a nutshell. It simply resolves itself into two 
questions :—1. What is the most accurate way of measuring 
the stress produced by hydraulic presses? 2, Cana long 
length of cable be tested with the same accuracy as a 
short length? Can 75 fathoms be tested with the same 
accuracy as 15 fathoms? We have morg than once dwelt 
on the first question, and especially in our columns of the 


28th of October last. The second question has a peculiar | 


interest just now, because we regret to say a contest is 
being carried on between the Board of Trade and Lloyd’s 
Registry, as to the soundness of the system of testing cables 
in such long lengths as 75 fathoms. We understand that 
the engineer and designer of the testing apparatus of 
Lloyd’s Proving-house, Poplar, has made a report to the 
committee disagreeing with the Report of the Government 
inspectors, which we lately noticed, and attempting to 
show that testing cables in 75 fathom lengths is not merely 
a true and correct plan, but is also a great improvement. 
This report has been sent to the Board of Trade by Lloyd’s 
Committee, and it has since been followed up by a letter, 
in which it is requested that the Board of Trade should 
appoint two competent and impartial engineers to investi- 
gate the plan. We have since heard that the Board of 
Trade have replied that the Government requirements 
cannot be altered, as they were not settled without taking 
the best advice. The Board of Trade further state, how- 
ever, that they do not object to referring the observations 
of the Committee of Lloyd’s Registry to the consideration of 
the engineers who have been already consulted by the Board 
—viz., Sir W. G. Armstrong, Mr. W. Fairbairn, Mr. John 
Penn, Mr. J. Hick, and Mr. F. A. Paget; as also the 
gentlemen who framed the report, Mr. Galloway and 
Mr. Gray. And so the matter rests for the present. 

We do not think, however, that engineers can have two 
opinions as to who is right in this matter. On this head 
we will quote a passage from Mr. Paget’s report to the 
Board of ‘Trade in the same way as we did on a late occa- 
sion :—“ There are several reasons why a length of 15 
fathoms, or thereabouts, of cable should be the minimum 
length to be tested at one time. In the first place, it is 
clear that when a cable is stretched between two points, 
the two end links have conjointly to stand a down-pull 
equal to the weight of the whole; and in a long length of 
(say) 60 or 75 fathoms, this weight, increasing to a consi- 
derable amount, subjects the ends to more stress than the 
centre portions. Rollers fitted at intermediate positions in 
the length of the trough in which the cable is tested, could 
not obviate the effects of this down-pull. If such rollers be 
not made adjustable vertically, they would not suit different 
sizes of cable. If made to be adjusted so as to support the 
cable, say, just before the full stress were applied, the 
process of adjustment (supposing it to be practicable) 
would not merely cause a loss of time, but the contact 
between the rollers and the links of the cable would pro- 
duce a certain amount of friction, which, at any rate, could 
not be measured ; thus leading to error as to the real pull on 
the cable. In the next place, with a long length in the press, 
kinks are liable to be formed, with the result that portions 
of the cable might be submitted to a torsional, instead of to 
a tensional, strain.” This seems to us to also dispose of Mr. 
Dunn’s notion of “ improved balanced rollers” —whatever 
these may be. As to the amount of the down-pull which 
the two end links of the 70-fathom cable have to sus- 
tain, in addition to the longitudinal pull, this is, for most 
sizes of cables, almost exactly one-tenth of the Admiralty 
test. But in addition to this inaccuracy, which runs com- 
pletely against the provisions of the Bill, there is an utter 
uselessness in testing a long length. Little or no time is 
gained, and some chain makers even say that they can 


apply the strain quicker to short lengths. But it is not in | 
applying the strain that the time is most consumed ; it is | 


in the careful examination which is imperatively required. 
Of course this time is saved if the cables be carefully 
blacked, as it is then useless to look for the hidden 


cracks, which might be seen if the cable were still “ blue,” | 


or if it had been cleaned. 


In conclusion, we must again express our regret that such | 
a literally universally respected and honoured institution | 


as that of Lloyd’s should come into collision with the Go- 
vernment on an important and yet simple question like 
this. We are confident that any engineer of position—say 
one of the Presidents or Vice-}’residents of the Institution 
of Civil Engineers—would have advised the able mer- 
chants, but non-engineers, composing Lloyd’s Registry 
against opposing the Board of ‘I'rade in this matter. In 
any case it is certain that time will show that the require- 
ment as to testing cables in short lengths of fifteen fathoms 
is as little an “ official caprice ” as are the regulations with 
regard to the use of a series of levers, or with respect to the 
non-use of tar on the surfaces of the chains or anchors in- 
tended to be tried. 


Ir is intended to hold a public meeting in London, in a short 
time, to consider the best means of handing down to posterity the 
memory of the late John Fowler, to whom the world is indebted for 
the successful application of the steam plough. 


Boxnets.—In the south-eastern part of Massachusetts 12,000 per- | 


sons are employed in bonnet factories, and they send away annually 
nearly 8,000,000 bonnets and hats. 
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THE ORIGIN AND PRINCIPLES OF THE 
BESSEMER PROCESS. 

By ZERAH CoxLBURN, C.E, 
(Concluded from page 389). 

But of all specifications to make the author afterwards 
tear his own hair for sheer vexation, is that of Mr. 
Nasmyth in 1854. Mr. Nasmyth proposed to puddle iron 
with the aid of intestinal currents of steam. Sir John 
Guest had contemplated, and possibly worked out this idea, 
but Mr. Nasmyth was the first to inllente the obvious—or, 
rather, the plausible—theory of the action of the steam. 
The object of the invention, he said, was the “disengagement 
of the carbon from the melted metal.” Exactly: this has 
always been the real object in refining iron since iron was 
known. But now for the meauvs of attaining it. Mr. 
Nasmyth subjected “molten cast iron in the puddling or 
“ refining furnace to the action of a current or currents of 
‘ steam, introduced as nearly as practicable to the lowest 
‘ portion of the molten iron, and thence diffused upwards, 
so as not only mechanically to agitate the molten iron, 
and thereby keep exposing fresh surfaces to the oxygen 
passing through the furnace, but also, when brought into 
‘ contact with the incandescent iron, to be reduced to its 
‘ elements, and yield oxygen. ‘The oxygen combines with 
‘the carbon, and also the sulphur and other oxidisable 
‘ substances in the iron, and removes them.” Here was 
the best reasoning upon an unsound premise. Carbon was 
to be got rid of throughout the melted mass, and oxygen 
was to be disengaged in every pore of the metal, to seize 
upon and fly with this carbon to the surface. Mr. Nasmyth 
knew that oxygen was the great purifier—indeed the only 
one to be employed—and yet he could not think of air, the 
great, as it 1s the only reservoir in nature of uncombined 
oxygen. No; he must goout of his way, just as thousands 
of the cleverest men seeking for truth might have done, and 
of all things he chose steam, not one-tenth as effective for 
the purpose as even the “ bull-dog ” long ago pitched upon 
for the pig-boiling process. Steam, although it is nearly 
all oxygen, only gives up this constituent under a powerful 
decomposing agency. Until decomposed, steam is no more 
a supporter of combustion than pump water. Instead of 
feeding fire it extinguishes it, and its use has been proposed 
in such an emergency on board ships. Steam does decom- 
pose to some extent, no doubt, in the presence of hot iron, 
and it ought, therefore, to decompose with greater readi- 
ness when turned upon incandescent carbon, For the appe- 
tite of the oxygen of the steam is greater for carbon than 
for iron: if it were not, we could never purify iron at all. 
But such is the mutual gripe of the oxygen and hydrogen 
in steam and water, that when it is purposely attempted to 
decompose the latter, as in the manufacture of water gas, 
or in the generation of hydrogen, the process, even when 
aided by artificial means, is a slow and costly one. Upon 
any practicable plan of injection into melted iron, far more 
steam must be presented than can be decomposed. All that 
is not decomposed robs the iron of an amount of heat which 
may be understood when it is explained that, although 
steam of atmospheric pressure has less than one-third the 
weight of an equal volume of cool air, yet it requires 
rather more than twice as much heat to raise the tempera- 
ture of, say, one pound of steam through one degree as 
would be absorbed in an equal weight of air. Estimated 
by weight, steam would run away with more than twice 
the heat taken up by air, both substances being heated, say , 
to the temperature of the melted iron. In short, the com- 
paratively high specific heat of steam, together with its 
latent heat of decomposition, place it out of the question as 
a supporter of combustion. Mr. Nasmyth’s application was 
made in several cases, and in some with alleged benefit ; 
but it is no longer to be met with in puddling. 

It has sometimes been asked why the entrance from 
Quality-court to the Great Seal Patent Office, Chancery- 
lane, should be placed between the Registry in Lunacy 
and the Registry of Appeals in Bankruptcy. The history 
of the majority of inventions might, possibly, afford a 
certain justification for so triste a conjunction. There is a 
patent dated June, 1855, in the name of John Birch, fur- 
nace manager, of Bradford, but whoever reads his specifi- 
cation would probably avoid the neighbourhood of any 
furnace under his management. Although the description 
is confused, enough can be made out, with the help of the 
drawings, to show that Mr. Birch proposed to form one 
side of the hearth of a blast furnace by a hollow cast iron 
water casing, one external surface of which would be always 
in contact with the melted metal. ‘The object of this 
might possibly have been to test a theory of boiler explo- 
sions, and the conditions were certainly more favourable to 
explosion than in the case of the unlucky funnel-jacket on 
| the Great Eastern. But itis not so much to the purpose to 
consider Mr. .Birch’s blast furnace as a bomb-shell as a 
i 
| 











| metallurgical apparatus. It is not drawn to any assigned 
seale, nor is any line made to represent the probable level 
of the melted metal in the hearth, just before tapping. 
There are reducing tuyéres, “ soft and dense,” if that descrip- 
tion is intelligible, and placed a little higher than the apper 
| edge of the dam stone over which the slag would flow. 
Then there are, also, “ oxidising tuyéres,” with a consider- 
| able dip, and entering the sides of the hearth only a few 
inches above the bottom. It is to be supposed that the 
| oxidising tuyeres were to blow air, although the specifica- 
tion does not distinctly say so. It is clear that not for 
| some time after tapping could this air blow under the 
| surface of the iron, and yet, in the drawing, the height, 
from the bottom to the “ oxidising” tuyéres, is only one- 
fourth that to the upper edge of the dam stone. If the 
oxidising tuyéres did blow, for any length of time, under the 
surface of the iron they would destroy it, and if they did 
not blow under the iron they would merely blow into the 
cinder, as has been done for many years in certain blast 
furnaces. But in blowing into the cinder, the “ oxidising 
tuytres, whether “soft and dense ”—or “ hard and thin” 
| to adopt Mr. Birch’s style of description — would not 
reach, and, therefore, would not oxidise the iron. At the 
| same time they would appear to approach its surface much 
nearer than any blast furnace manager other than 
Mr. Birch would desire. In ordinary blast furnaces the 
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tuyéres are placed from 20in. to 4ft. above the bottom, and 
the cinder averages from 18in. to 30in. thick, this being, in 
most cases, but not always, kept below the tuyéres. 
Mr. Birch proposed also to apply “ oxidising tuyéres ” to 
refinery furnaces, and his plans were so far carried out at 
the Bowling Ironworks, in Yorkshire. In the refinery 
furnace the air, it is understood, was injected a little 
beneath the surface of the melted iron, but only as a pre- 
paration for the ordinary process of puddling. 

After Birch came an American, Mr. Martien, who 
obtained three English patents in August and September, 
1855. The first, which has since lapsed, was for melting 
down certain oxides of iron, and partly purifying them by 
blowing streams of air, under pressure, directly throug 
the melted mass. Martien proposed to employ steam also 
in the same manner, probably with but little knowledge of 
its effect. On September 15th, 1855, he patented a 
scheme for gree “purifying ” iron, by blowing either air 
or steam, or both, through it, in the melted state, as it 
flowed from the blast furnace to the pig bed. The object 
was to prepare the iron for puddling. No drawings were 
given, and the mode specified for treating the iron was 
hardly practicable. Yet Martien so worde d his specifica- 
tion that, on the publication of the Bessemer process, it 
was contended that it covered that also. But he spoke of 
air and steam as if they would both produce the same 
effect on melted iron, and there was but little evidence in 
his specification of any knowledge of chemistry. Nasymth 
had a theory—Martien had none, and but for his 
proposing air, in a loose and careless manner, as an equi- 
valent to steam, his name would never have been heard in 
connection with the Bessemer process. As it was, however, 
the Ebbw Vale Iron Company bought Martien’s patent, 
and it was so manipulated in certain controversies that Mr. 
Bessemer at length purchased it, last summer, for £30,000. 
The sole object of the Bessemer process was to make 
wrought iron or steel directly from melted pig iron, with- 
out puddling or cementation ; and this, too, was the object 
of Bertrand Geoffroy, and of Kelly, Mackay, and several 
other patentees. There was nothing theoretically new 
in blowing air into melted iron, but on October 17th, 
1855, the date of Mr, Bessemer’s first patent for the new 
process, it had never been attempted nor proposed in Eng- 
land—and Kelly had failed in the attempt in America— 
to convert melted cast iron directly into wrought iron or 
steel by merely blowing air through it. Mr. Bessemer, too, 
proposed the use of steam as well as air, and he introduced 
much into his first, as he did into his subsequent specifica- 
tions, of doubtful practicability. He mentioned, however, 
that steam might soon cool the iron, even when the latter 
was under the influence of great external heat, and he 
proposed, therefore, to blow steam into the iron for about 
one-third only of the whole time occupied by the process, 
and to complete it with air alone. Both the steam and air 
were, by preference, to be highly heated. 

Mr. Bessemer had chosen the most effective mode of apply- 
ing the oxygen to the impurities in the iron, as Kelly, 
Nasmyth, and Martien had done before him. In all other 
modes actually practised for purifying, the air acted only 
upon the upper surface of the metal. It could not pene- 
trate below the surface, So, unless the iron were vigorously 
stirred by mechanical means, the oxygen of the air first 
seized upon the impurities at the surface, and then, if the 
blast were continued, destroyed the upper couche of atoms 
of iron by converting them into an oxide. ‘This being done, 
it was only a question how far this layer of oxide could 
protect the iron beneath the surface, for if it were not 
protected it would be also destroyed. By stirring this 
oxide, however, into the melted mass, its oxygen is im- 
parted to further impurities, and the iron, previously 
oxidised, is thus revived. 

But in blowing in air at the bottom of a mass of melted 
iron, the oxidising action instantly commences, and extends 
to all parts alike. The air must rise to the surface; not 
but that air, like everything else, has some weight tending 
to keep it down, but because the vastly greater weight of 
iron, which gravitates to the space occupied by the entering 
air, forces it upward. As the air rises it violently agitates 
the iron, so that, even if one part should be momentarily 
more oxidised than another, the rapid and intimate mixture 
of the different portions of the melted mass would, until 
nearly all the impurities were burnt out, prevent the per- 
manent oxidisation of any of the iron. Whatever oxide 
might be formed would be again decomposed in the pre- 
sence of the carbon, so long as any notable amount of 
carbon remained mixed with the iron, 

In the specification of his patent of October, 1855, Mr, 
Bessemer laid no claim to the mere blowing of air into 
melted iron. Indeed, without mentioning Martien’s name, 
he carefully distinguished between Martien’s process and 
his own, the novelty of which consisted in continuing the 
intestinal action of the air in the iron, until it was brought 
to the degree of purity essential to wrought iro. or steel, 
and then pouring it, still in fusion, into an ingor. It was 
not until early in 1856 that Mr. Bessemer learned that the 
combustion of the carbon in crude pig iron would, after it 
had been melted, supply sufficient heat to keep it in fusion 
to the last stage of the process. ‘The reason for this is a 
simple one. A ton of grey iron commonly contains nearly 
one hundredweight of carbon, and upon any mode of 
purification this must be burnt out. Now we know that 
from 1} ewt. to 2 ewt. of good coke will, in the best 
foundry practice, melt one ton of iron, and it is quite plain 
that, when once it is melted, it should be kept in intense 
fusion by the further combustion of another hundred- 
weight of coke (or what is chemically the same as coke) in 
the very pores of the metal itself. ~ 

Throughout the previous portion of this paper, carbon 
has been spoken of as if it were the only impurity in iron. 
It is more convenient to deal with it as the representative 
of all the impurities mixed up with iron; but there are 
silicon, sulphur, phosphorus, manganese, and others—all 
of which it is an object to remove. The silicon is quickly 
oxidised, whether in puddling or in the Bessemer purga- 
tory, otherwise known as the “converter.” The sulphur 
and phosphorus are not got rid of so easily. The rapid 











blowing in the Bessemer treatment fails to oxidise them, 
and, according to Mr. Bessemer’s own evidence, his process 
fails altogether to make workable metal when applied to 
irons containing more than an exceedingly minute propor- 
tion of sulphur and phosphorus, say one-tenth of one per 
cent. of ia. So, too, when confined to the conduct pre- 
scribed in his specifications, his process, even with very 
pure irons, has been found to be of little or no commercial 
value, and for reasons which are easily understood. 

In order that wrought iron or steel may be of good 
quality, it must retain, not, perhaps, an invariable quantity 
of carbon, but still a quantity which must never vary beyond 
very narrow limits. In the case of steel there may be 
various qualities, useful for as many different purposes, but 
with the engineer or the smith who employs it, it is most 


important to know which steel possesses the quality he | 


desires. The theory of the Bessemer process, as applied to 
steei making, is that decarburisation may be stopped at the 
right point, so as to leave just enough in the metal to give 
it the desired quality. Now, perhaps, no two successive 
charges of pig metal ever contain exactly the same propor- 
tion of carbon, silicon, &c., nor will the effect of two or 
more blowings of air be always the same. The desired 
quality of steel cannot, therefore, be assured by merely 
blowing for so many minutes, nor can it be regulated by 
any symptom of approaching exhaustion of carbon. To 
stop amid the fury of decarburisation, at the right point 
for steel, is as difficult, therefore, as it would be to stop an 
express train in the dark exactly at a prescribed point on 
the line not marked by signals of any kind. Very little 
trustworthy tool steel has ever been made by the Bessemer 
process, nor is there at present reason to suppose that any 
considerable quantity will ever be made by it. 

The only certain result that can be invariably produced 
by the Bessemer process is, when it is sufficiently prolonged, 
the complete removal of all the carbon and silicon mixed 
with the iron. Mr. Abel tested a sample of Bessemer 
metal, some years ago, which contained only a minute 
quantity of combined carbon and of sulphur and phospho- 
rus, and absolutely no graphitic carbon, silicon, nor 
manganese whatever. But there was probably another 
element present for which Mr. Abel did not search, and that 
was oxygen. Itis a lawof nature, which no discovery can 
alter, that in treating hot iron with oxygen, this gas, as 
soon as—and, probably, even before—it has eaten out the 
various impurities mixed with iron, begins to act directly 
upon the metal itself. It is hardly possible to conceive of 
such a nice degree of refinement that, when the cager 
oxygen has fed upon the last atom of carbon in several 
tons of iron, it shall at that very instant be shut off com- 
pletely. There are, at present, no possible means of 
assuring this absolute regulation of quantity ; and the 
burnt and worthless character of completely decarburised 
Bessemer metal is a proof that a certain excess of oxygen, 
however small, has penetrated all parts of the mass, com- 
bining chemically with at least a vast number of its 
innumerable atoms. Mr. Bessemer was from the first 











aware that his treatment might burn out more carbon than | 
was intended before the workman shut off the blast, in the | 


attempt to stop at the right point for steel. He 
proposed therefore, in his first specification, what was im- 
practicable, viz., that the workman should sample the 
metal during the process of conversion, and, if too 
much carbon had been burnt out, that he should restore a 
small quantity by the addition of melted crude iron, an 
addition the extent of which would depend solely on the 
workman’s judgment. But there was no provision for 
counteracting the excess of oxygen, which expended itself 
upon the iron after the carbon had gone out. There can 
be no doubt that hundreds of minds, through a long period 
of years, had entertained the idea of blowing air through 
melted iron, and that this idea was as generally rejected 
upon the conviction that the iron would thus be burnt to a 
“perfect calx, or crocus,” as in Horne’s experiment a hun- 
dred years ago. Every furnace manager, from the earliest 
times, must have known that, by neglect, his iron would 
rise above the tuy¢éres, and he must have had a reason in 
his mind when taking care to prevent such an occurrence. 
If the man who first ate the oyster had any misgivings, 
they could not have been more profound than would have 
been those of a practical iron master in seeking to purify 
iron by blowing air through it when in a melted state. 
Mr. Bessemer by no means destroyed the metal to the 
extent that would have been predicted, but, strangely 
enough, he appears to have been unconscious that there 
was any risk of destroying it. It is to his apparent 
ignorance on this point—and this remark is not made re- 
proachfully—that he probably owes all the success he has 
achieved. But the risk existed, nevertheless, and by con- 
tinuing his process too far, the iron would be destroyed 
beyond remedy. As it is, it is much injured near the point 
of complete decarburisation, but for this Mr. Mushet, of 
Coleford, appears to have discovered a specific. In 1856 he 
patented the addition, to decarburised Bessemer metal, 
while still in fusion, of a definite compound of iron, 
carbon, and manganese, preferring the natural com- 
pound presented by the German spathic iron known as 
“spiegeleisen.” Not only did the carbon in this com- 
pound effect the restoration desired by Mr. Bessemer, 
but the manganese, by its highly oxidisable nature, appro- 
priated whatever oxygen might have been secreted in 
the iron. Thus the addition of spiegeleisen cured 
the burnt and red short nature of Bessemer metal, 
and it afforded a definite and easily regulated pro- 
portion of carbon, and thus there is no doubt that 
it has been the salvation of the Bessemer process. 
Even yet, however, there is much uncertainty as to the 
welding properties of Bessemer metal, and it appears to be 
established that it is unfit for armour plates. But, on the 
other hand, it has properties of the greatest value for 
railway bars, axles, and for many other applications where 
great strength is required. It is not so cheaply made as 
has been supposed, the pig metals essential to a successful 
result being of a costly kind, while the waste is necessarily 
considerable, and the ingots when made are very hard to 
work under the hammer and under cutting tools. Such as 


it is, however, it is substantially a new manufacture, but 


| 








its value would appear to be due to the discovery of 
Mr. Mushet to an extent at least equal to that due to the 
“ Bessemer process ” itself. 
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works and cases of beer engines.”— Petition recorded 17th November, 1864. 

2892. Joun GarRETT ToNnGUE, Southampton-buildings, Chancery-lane, 
London, “‘ Improvements in fire-arms and in cartridges for the same, also 
in the mode of mounting bayonets thereon.”—A communication from 
Florencio Redondo, Aleolea del Pinar, Guadalajara, Spain. —Petition re- 
corded 19th Noveiuber, 1864. 

2920. GUSTAVE MAILLARD DE BayYELT and JoserH EMILE ViGOULETE, Nelson- 
square, Surrey, “‘An improved method of compounding by agglomera- 
tion artificial fuel."—Petition recorded 23rd November, 1564. 

2933. JAMES Eastwoop, Blackburn, and WILLIAM WapsworTH, Manchester, 
Lancashire, ‘‘An improved means or method of, and apparatus to be 
employed for, ‘finishing’ cotton pieces in the gray.”—Petition recorded 
24th November, 1864. 

2967. SAMUEL SOLOMON Maurice, Watling-street, London, ‘‘ An improve- 
ment in collars for the neck.”—A communication from Simon Hayem, 
jun., Rue du Sentier, Paris.— Petition recorded 28th November, 1864. 

2982. EpmunD WinpkR Otway, Reading, Berkshire, * Improvements in 
machinery for ginning or cleaning cotton.” — Petition recorded 80th 
November, 1864. 

2993. JouHN Soper, Mornington-road, St. Pancras, London, ‘ Improvements 
in the means of raising and lowering weights, applicable to Venetian 
blinds, curtains, and other purposes.” 

2295. Tuomas Harris, Calne, Wiltshire, “An improved method of con- 
structing rooms and places for curing and preserving meat or other 
—e le articles.”—A communication from George Harris, Schenectady, 

J.S. 

2996. Jacon TAYLOR, Oldham, Lancashire, “‘ Improvements in propellers for 
ships and vessels.” 

2997. Junius Sax, Great Russell-street, Bloomsbury, London, “ The im- 
provement of electric fire buttons and indicators capable of being used in 
private houses, public places, on board ships, and on railways.” 

2998 CurisTOPHER Binks, Rue Gaillon, Paris, ‘ Improvements in separating 
sulphur from coal and coke.” 

2999 JosePH NrEaT, Southampton, ‘f An improved mechanical hair brush.” 

3000. FREDERICK CHARLES RetN, Strand, London, ‘* An improved apparatus 
by tue use of which any sound will become inaudible to the wearer.” 

3001. Thomas WiLsoN, Birmingham, “ Improvements in breech-loading 
fire-arms, and in cartridges for fire-arms and ordnance.” 

3002. CHARLES SMITH, Brin-combe, Gloucestershire, and WILLIAM FLETCHER, 
Bath, Somerset, *‘ Improvements in casks.” — Petitwns recorded 1st 
December, 1864, 

2004. SAMUFL PaRKER KirtLe, Brooklyn, Kings, New York, U.S., “Im- 
provements in folding spring mattresses.” 

3008. WILLIAM PoLLock, Glasgow, Lanarkshire, N.8., “‘ Certain improve- 
ments in the manufacture of textile fabrics, and in the machinery or 
apparatus connected therewith.” Petitions recorded 2nd December, 1864. 

3012. Joun KENNEDY CRAWFORD, Glasgow. Lanarkshire, N.D., ‘* Improve- 
ments in producing ornamental fabrics.” 

3016. Joun WititamM Prorritt, Lincoin’s-inn-fields, London, ‘‘ Improve- 
ments in railway carriage and passenger signals.” 

3017. JouN GoTTLIKB ULRICH, Wellclose-square, London, ‘‘ Improvements 
in the means and contrivances employed in the packi:g, conveying, and 
storing of gunpowder aud other explosive materials, to prevent the 
accidental explosion thereof.” 

3018. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, “ Im- 
provements in apparatus for the production, purification, and combus- 
tion of gases for heating purposes.” — Petitions recorded 3rd December, 1864. 

4020. Joun Gano WINTER, Cheshire, “ Improvements in revolving retorts, 
and in the mode of applyiug heat to the same, designed for produce ng 
oil from coals, shales, cannels, and other substances, or for distilling‘oils.” 

3021. HENRY WILSON, Stockton-upon-Tees, Durham, “ Improvements in 
pumps.” 

3022. RicHaRD Tye, Birmingham, ‘‘ Improvements in sliding gaseliers, gas 
pendants, and gas lamps.” 

3024. RicuaARD SHAW, Patricroft, Lancashire, “‘ Improved arrangements for 
locking and unlocking the doors of railway carriages.” 

3028. WILLIAM EpwaRD Newton, Chancery-iane, London, ‘Certain im- 
provements in hand stamps.”—A communication from William Wirt 
Secombe, New York, U.S.—Petitions recorded 5th December, 1864. 

3032. ALEXANDRE BLAMPOIL, Passage des Petites Ecuries, Paris, ** lmproved 
smoke consuming apparatus, applicable to the boilers of locomotives and 
stationary engines.” 

8034 WiLLIaAM Epwarp GEpGE, Wellington-street, Strand, London, *‘ A belt 
and improved sanitary apparatus for female use.”- A communication 
from Louise Thevenot, Passage des Petites Ecuries, Paris. 

3036. GrorGE Dixon, London, *‘ Impr ts in the fact 
for chenille and uphol ers’ tri ing 

3038. THOMAS ARCHER, jun., Dunston Engine Works, Gateshead-on-Tyne, 
Durham, “ An improved machine or apparatus for crushing or breaking 
stone, ores, or other similar hard substances ” 

3040. ARTHUR HENRY Ropinson, De Grey-terrace, Dublin, “ A combined 
stretcher, bed, cushion, and wrapper for use in railway and other 
travelling carriages.” 

3044. MatruEew Piers Watt Bouton, Tew Park, Oxfordshire, ‘‘ Improve- 
ments in obtaining motive power from aeriform fluids and from liquids.” 

3046. RicHaRD Ricuarpson, Lowdham, Nottinghamshire, *‘ Improvements 
in the manufacture of felt.’— Petitions recorded 6th December, 1864. 

3052. WiLLIAM Hvuspand, Hayle, Cornwail, and Joseru Quick, jun., 
Suniner-street, Southwark, Surrey, ‘‘ Impro:ements mm steam boilers.” 
3053. MARTYN Joun Ropexts, Pendarren, near Crickhowell, Brecknock, 
“ Improvements in means or apparatus for preparing, spinning, 

doubling, and winding wool, cotton, and other fibrous substances.” 

3054. ANDREW SMITH, Mauchline, Ayr, N.B., ‘ Decorating japanned ware 
and articles of furniture with paper or other material, printed or orua- 
mented in various colours.”—Petitions recorded 7th December, 1864. 

3057. CHARLES OLIVER, Old Bosweli-court, London, * Improvements in 
apparatus for sounding bells on lighthouses, alarm bells on public and 
private buildings, and for bells in chapels and places of worship.” 

3059. Epwakp Myers, Millbank-row, Westminster, “ Improvements in wet 
gas meters.” — Petitions recorded 8th December, 1864. 

3067. Joun Hou.y, Regent-street North, Blackwall, Mildlesex, ‘‘ Improved 

hanical arrang ts or appliances for enabling tie guard of a railway 
train to keep all the carriage doors closed until the train is brought to a 
stand still, and then disengage them all at once.” 

3069. ANGELO JAmEs SepLEy, Conduit-street, London, ‘‘ Improvements in 
construction of bridges.” 

3071. Joun Vauenan, Middlesbro’ and Cleveland Ironworks, Yorkshire, 
“Improvements in heating the blast for furnaces in the manufacture of 
iron.”—Petitions recorded 10/h December, 1864. 

3081. WitLiaM BripGes ADAMS, Holly Mount, Hampstead, Middlesex, 
** Improvements in railways and tramways.” 

3085. ARTHUR BriTTLEBANK, Bozier’s-court, Tottenham-court-road, London, 
“‘TImprovements in apparatus used when brushing the human hair.” 

3087. ALFRED PEMBERTON, Eccles, and Joun Forp, Ordsall-lane, Salford, 
Lancashire, “Improvements in apparatus for effecting the drag m 
throstle spinning and doubling.”— Petitions recorded 13th December, 1564 

3091. Joseru BARNSLEY, Coombs Wood Tube Works, Hales Owen, Worces- 
tershire, “* Improvements in the manufacture of solid and seamless metal 
tubes, gun barrels and artillery, and for machivery to be used in the same.” 

3095. Jacop BayNes THompsoNn, Rothweli-street, Regent's Park-roud, 
London, **Improvements in coating iron and steel with silver, gold, 
platinum, or palladium, and in ornamenting articles with such metals.” 

3097. Josrru CROWLEY, Westbromwich, Staffordshire, ‘* Improvements in 
mouids for casting hollow ware and other articies.” 

$101. PRTER FREDEKICK LUNDE, Jewry-street, Aldgate, London, ‘“‘ Improved 
apparatus for obtaining extracts from vegetable substances.” 

3105. James Leeming, Joun Lremine, and Joun Lister, Bradford, York- 
shire, ** Lmprovements in the Jacquaru machine.” 

$107. ANTOINE FRANCOIS JEAN CLAUDET, Glouce-ter-road, Regent’s Park, 

», “Improvements in photo-sculpture,”—Petitious recorded Lith 
Deceucl 1864. 
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Invention Protected for Six Months by the Deposit of a 
Complete Specification. 

3099. Ggorck WasuincTon BeLpine, Cheapside, London, and Davio 
Emory HouMaN, Sloane-=treet, Chelsea, Middlesex, ‘‘Improvemeuts in 
machinery designed ior shaping and pressing straw huts, bonnets, and 
other articles.” — A communication from John Rogers, Mansfield, 
Massachusetts, U.S.—Deposited and recorded 14th December, 1864. 





Patents on which the Stamp Duty of £50 has been Paid. 
3212. WitL1AM Kemper, Holbeck Mills, Leeds.—Dated 2lst December, 18(1. 
$271. WiLt1AM EpwarD Newton, Chancery-lane, London.—A communica- 

tion.—Dated 31st December, 1861. 
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15. James HowarD and EpwarpD TENNEY BousFigLD, Bedford.—Dated Ist 
January, 1862. 

22. GgeoxGe JEFFRIES, Golden Ball-street, Norwich.—Dated 2nd January, 
1862. 

3214. Jonn Henny Jonson, Lincoln’s-inn-fields, London.—A communica- 
tion.— Dated 24th December, 1861. 

8216. CuaRLOTTE SmirH, Bedford.—Dated 24th December, 1861. 

3217. JonN RosinDELL, Mile End, London.—Dated 24th December, 15861. 

8218, CHARLOTTE SmiTH, Bedford.— Dated 24th December, 1861. 

3227. Georez HENRY BirksBECK, Southampton-buildings, Chancery-lane, 
London.— A communication.—Dated 24th December, 1861. 

$249. Epwarp Lorp, Todmorden, Yorkshire.—Dated 28th December, 1861. 

3251. MicHagL Henry, Fleet-street, London.—A communication.—Dated 
28th December, 1861. 








Patents on which the Stamp Duty of £100 has been Paid. 

3136. WiLutaM BasrorD, Lowther Cottages, Liverpool-road, Islington, 
London.— Dated 2ist December, 1857. 

$177. Isaac HoLpeN, St. Denis, near Paris.—Dated 28th December, 1857. 

3183. Epwin Gomez and WILLIAM MiLLs, New York, U.S.—Dated 29th 
December, 1857. 

3150. AUGUSTUS FREDERICK KyNasTON, Plymouth, Devonshire.—Dated 23rd 
December, 1857. 

3188, Tsmpgst Booru, Manchester.—Dated 30th December, 1857. 


Notices to Proceed. 

2012. MatrHEw Brown, New Mills, Derbyshire, “‘ Improvements in appa- 
ratus for washing and cleansing yarns, woven fabrics, articles of clothing, 
and fibrous substances, which apparatus is also applicable for ‘milling’ 
woven fabrics.”"— Petition recorded 12th August, 1864. 

2020. GeorGE Brpson, Manchester, ‘‘ Improvements in ‘spinning’ or 
twisting wire for fencing and other purposts.” 

2021. JkaN Baptiste Burroni, Soho-square, London, “‘ Improvements in 
the manufacture of bracelets, chains, rings, and other articles of 
jewellery, and in apparatus for the same.”~-Petitions recorded 13th 
August, 1864, 

2029 SizgmMuUND Moore, Liverpool-street, Bishopsgate-street, London, 
** Improvements in electro-gilding.” 

2032. Sipney Couuins and Cuarues Conus, Broad-street, Lambeth, 
Surrey, “An improved method of producing silk floss adapted for being 
woven and spun into articles of use.”—Petitions recorded 15th August, 
1864. 

2037. W1LLIAM Dove, Ripponden, near Halifax, Yorkshire, ‘*‘ Improvements 
in applying water marks in paper.” 

2039. CHARLES FRANCvIS DakcaGNx, Upper Thames-street, London, ‘*A 
new mode of treating or preparing the sorgho plant (holcus sorghum), 
so as to render the fibre thereof useful in manufactures, as a substitute 
for horse hair and otherwise.”— Petitions recorded 16th August, 1864. 

2044. WittiamM DawzigEL, Deptford, Kent, ‘* Improved apparatus for 
regulating the pressure and supply of gases or elastic fluids.”—Petition 
recorded \7th August, 1864. 

2°48. Tuomas Witson, Birmingham, “‘ Improvements in breech-loading 
fire-arms, and in converting breech-loading into muzzle loading fire- 
arms, 

2050 Joun Joseru Parkes, London-street, Paddington, London, ‘‘Im- 
provements in the application of gas and other fluids or liquids for 
lighting and other purposes, and in apparatus connected therewith.” 

2053. WittiaM Tuomas, Coventry, Warwickshire, “ Improvements in 
effecting communication between passengers and guard or other person 
in charge of railway trains.” 

2055. JEAN CukysosToMe DesuMEuR, Guise, Aisne, France, *‘ An improved 
spring mattress.” — Partly a communication from Napoleon Praxel, 
Guise, Aisne, France.— Petitions recorded 18th August, 1864. 

2056. JoHN GRANTHAM, King’s Arms Yard, Coleman-street, London, 
“Improvements in apparatus connected with machinery used in manu- 
facturing compressed fuel.”—Petition recorded 19th August, 1864. 

2065. JoHN GARROD WHITE, Bayham-street, Londen, “ New or improved 
mechanical arrangements for propelling ships or vessels.” 

2066. JaMKs HARTSHORN, Mansfield road, and WiLLiaAM RepGate, Notting- 
ham, “ Improvements in means or apparatus for the manufacture of 
fabric in lace machinery.” —Petitions recorded 20th August, 1864. 

2072. Francis TAYLor, Romsey, Hampshire, “ Improvements in apparatus 
for receiving, drying, and deodorising human excreuent.”—Petition 
recorded 22nd August, 1864. 

2074. Brict WILKINSON Barwick and WitLtiaM HARTLEY, Keighley, York- 
shire, ‘* Improvements in sinning machinery.” 

2077. Robert MACLEAN Back, Glasgow, Lanarkshire, N.B., ‘* Improve- 
ments in wrenches or screw Keys.” 

2079. JonNn Epwin GrispALg, Cranbourne-street, London, ** Improvements 
in apparatus for washing photographic prints.”— Petitions recorded 23rd 
August, 1864 

2086. WiLLIaM Spence, Quality-court, Chancery-lane, London, ‘‘ Tmprove- 
ments in apparatus for raising and discharging water.”—A communica- 
tion from Thomas Login, Sealkote, Punjab, India. 

2091. WiLLIAM Henry Barnicoat, Alma-street, and Davip Barr, Cherry- 
street, Birmingham, “A portable fruit dressing machive for cleaning 
and removing the stalks and dirt from currants, raisins, and other fruits,” 

2095. RicuarRD FEARD, jun., Panonia Works, Clapham, and WALTEK 
DOWNING, Lachmere, Battersea, Surrey, “ Improvements in the manufac- 
ture of artificial leather, and in colouring, dyeing, or finishing the same, 
which latter improvements are also ap.licable to the colouring or 
dyeing of the ordinary leather cloth.”—Petitions recorded 24th August, 
1864. 

2100. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improved 
apparatus for lighting and for firing charges in mines and other blasting 
op: rations.”—A communication from Alphonse Dumas, Privas, France. 
— Petition recorded 25th August, 1864. 

2104. Ricuarp HiLL, Birmingham, “‘ Jmprovements in the manufacture of 
iron and stee!.” 

2110, EpMuND Hunt, Serle-street, Lincoln’s-inn, London, ‘*‘ Improvements 
in machinery for planing wood.”—A communication from Theodor 
Andreas Prale, Hamburgh.—Petitions recorded 26th August, 1864. 

2114. EpMUND CALVERT and THoMas EpMrsTon, Walton-le Dale, Lanca- 
shire, “* Improvements in parts of machinery or apparatus employed in 
preparing, spinning, and doubling fibrous materials, and in the apparatus 
for manufacturing the said parts.”— Petition recorded 27th August, 1864. 

2139. JEAN Baptiste ANDREUX and EvGENE CoULON, Boulevart Sebastopol, 
Paris, ** Improvements in the application of a combination of steam 
and air as a motive power to ships and vessels of all descriptions.”— 
Petition recorded 31st August, 1864. 

2147. Joun Henry Jounson, Lincoln's-inn-fields, London, ‘‘ Improve- 
ments in apparatus for sounding alarm or signal bells."—A communi- 
cation from Paul Baudet, Paris.— Petition recorded 1st September, 1864. 

2154. James THoMAS Hewes, Park-place South, Park Waik, Chelsea, 
Middlesex, *‘ Improvements in wind engines.”— Petition recorded 2nd 
September, 1864. 

2181. WiLLiaM Henry Perkin, Seymour Villa, Sudbury, Middle-ex, 
** Improvements in preparing colouring matters for dyeing and print- 
ing.” —Petition recorded 6th September, 1864. 

2200. WILLI4M CLARK, Chancery-lane, London, “ Improvements in apparatus 
for damping paper used in copying letters and other papers.”—A com- 
munication from Claude Marie Bathias, and Pierre Théodore Notin, 
Boulevart St. Martin, Paris.— Petition recorded 9th September, 1864. 

2215. Joseph Ho.pinG, Wheelton, near Chorley, Lancashire, ‘* Certain 
improvements in looms for weaving.”— Petition recorded 10th September, 
1864 

2236. JoserH Horatio Ritcnie, jun., Leadenhall-street, London, “ Im- 
provements in bolts used in the construction of ships and vessels.”— 
Petition recorded 13th September, 1864. 

2380, WILLIAM WHITEHEaD, Crosland Moor, near Huddersfield, Yorkshire, 
“ Improvements in looms for weaving.”"—Petition recorded 28th September, 
1864. 

2459. EMANUEL VINCENT FREDERIC HUNTZINGER, Rue St. Appoline, Paris, 
“Improvements in compasses.”— Petition recorded 6th October, 1804. 

2702. Isaac Scnwaxtz, Castle-street, Falcon-square, London, * Improve- 
ments in apparatus for lighting rooms and buildings.”—fetition recorded 
1st November, 1864. 

2735. HENRY ANDERSON GwyNNE, Hanover-terrace, Regent’s Park, London, 
“Improvements in the manufacture and construction of centrifugal 
pumps, and parts connected therewith, parts of which improvements are 
applicable to other machinery.”— Petition recorded 4th November, 1864. 

2794. Joun McCatt, Houndsditch, London, and Bevan Grorce Siorer, 
Walthamstow, Esvex, “ Improvements in preserving fresh meat, poultry, 
game, and fish, and nu vessels employed therein.”— Petition recorded 10th 
November, 1864. 

2853. JoHN Puitip NoLan, Woolwich, “‘ Improvements in the manufacture 
of projectiles by cooling them, either wholly or partly, from the interior,” 

2854. JouNn RowLey, Grosvenor-terrace, Weills-street, Camberwell, Surrey, 
‘* Improvements in the manufacture of printers’ ink.” —Petitions recorded 
15th Nove aber, 1864. 

2899. Joun Macintosu, North Bank, Regent’s Park, London, and Avevstvs 
Henry THURGAR, Surrey-place, Norwich, Norfolk, “ Improvements in 
propelling boats, and in apparatus connected therewith.”—Petition re- 
corded 21st November, 1264. 

2951. CHaRLes Rerves, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms, and in cartridges for breech-loading fire-arms, a part of which 
improvements may also be applied to ordnance,”—Petition recorded 25th 
November, 1864. 

2971. ALicE IsabxL Lucan Gorpon, Hyde Park, London, “ Improvements 
in hats.”— Petition recorded 29th November, 1864. 

2983. WILLIAM JAMES Matruews, Birmivgham, “ Improvements in breech- 
loading fire-arms, and in converting muzzle-loading fire-arms into breech- 
loading fire-arms.” 





2992. JamEs McIxtosu, Dundee, Scotland, “ Improved apparatus for giving 
pressure to the drawing rollers of preparing and spinning machinery.”— 
Petitions recorded 30th November, 1864. 

3059. EDWARD Myers, Millbank-row, Westminster, ‘‘ Improvements in wet 
gas meters.” — Petition recorded 8th December, 1864. 





And notice is hereby further given, that ali persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal in which this notice is issu 


List of Specifications Published during the week ending 

24th December, 1864. 

737, 10d. ; 757, 10d. ; 79, 10d.; 855, 10d.; 856, 1s. 8d.; 861, 1s. 4d. ; 
862, 10d.; 863, 1s. 4d.; 864, 1s. 2d. ; 865,8 





56, 
8d. ; 866, 4d.; 867, 4d.; 868, 4d.; 
869, Sd. ; 870, 4d.; 871, 4d. ; 872, &d.; 873, 4d.; 874, 8d.; 875, 10d. ; S76, 
4d. ; 877, Sd.; 878, 4d.; 879, 4d.; 880, 8u.; 881, 10d.; #83, Sd.; 884. 4d. ; 
885, 4d. ; 886, 8d. ; 887, 4d.; S88, 4d.; 889, 8d.; 890, 4d.; 891, 4d.; 592, 
8d. ; 893. 4d,; 894, 4d.; 895, 10d.; 896, 10d.; 897, 10d.; 898, 4d. ; S99, 
10d. ; 900, 4d. ; 901, 4d.; 902, 4d.; 9038, 4d.; 904, 1s. 6d.; 905, Sd.; 906, 
4d. ; 907, 4d. ; 908, 4:1. ; 909, Sd.; 910, &d.; 911, 4d. ; 912, 4d.; 913, 1s. ; 
914, > 3 915, 10d. ; 916, d4d.; $17, 6d.; 918, 6d.; 919, 28, 4d. ; 920, 4d. ; 
921, Sd. 











*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage. Sums exceeding 5s. must be remitted by Post- 
office Order, made payable at the Post-office, 5, High Holborn, to Mr, 
Bennet Woodcroft, her Majesty's Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tux ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Ciass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, gc. 

1371. E. Myers, Milbank-row, Westivinster, ‘‘ Construction of rotary pumps.” 
— Dated 2nd June, 1864. 

This invention relates, First, to the construction of rotary pumps where 
two tuothed drums or wheels are employed revolving in a case or chamber 
with inlet and outlet passages, the principle of which is now well known 
and practised, and one of the present improvements in this class of rotary 
pumps consists in leaving one of the toothed drums or wheels free upon 
its axis, Which axis is a fixture in its bearings, the toothed drum upon it 
being caused to revolve by its teeth gearing with the teeth of the drum 
which is driven, and with which it is arranged to work as a rotary pump. 
The toothed drums may be placed one above the other, so that the drum, 
which is free to revolve on its axis, may be arranged to fall into gear with 
and rest upon the surface of the drum below, to which rotary motion is 
communicated. Another of these improvements in this description of 
rotary pumps consists in formisg the surface or circumference of the 
rotating drums or wheels with hollows or recesses, which, as they revolve, 
are open to receive the fluid to be raised; and after discharging their con- 
tents such hollows are closed with suitabie valves, pistons, or fliling pieces, 
at the point where the circumference of the two drums approach each other, 
in order to prevent the return of the fluid thus raised and discharged. 
Another of these improvements consists in making the outer circumference 
of the rotating drums or wheels employed for raising and discharging fluids, 
of vulcanised india-rubber or other suitable elastic material, so that com- 
pression may take place where the surfaces of the two drums meet in 
rotating together, by which means a tight joint is formed to prevent the 
return of the fluid raised, at the same time grit or other impurities will be 
readily allowed to pass with the fluid, owing to the elasticity of the surface 
of the rotating drum. The Second part of the invention consists in con- 
structing rotary pumps by the ination of two Archi screws or 
spirals, mounted on axes which revolve, by preference, in tubes contained 
in, or forming part of, a case or chamber having suitable inlet and outlet 
or discharge passages. One of the axes of the screws or spirals passes 
through a stuffing-box in the case or chamber, and motion is communicated 
thereto by steam or other motive power, the two axes of the screws or 
spirals being geared together within, or exterior of, the case or chamber, as 
may be found most convenient. 

1376. W. E. Newton, Chancery-lane, London. “* Refrigerators or apparatus 
Jor cooling the injection water of marme steam engines.” —A commeunica- 
tion.— Dated 2nd June, 1864. 

The First part of this inveution relates to an improved arrangement of 
refrigerator in which the water to be cooled, or the injection water delivered 
to it from the hot well or reservoir of the engine, travels in all its sections, 
if desired, but in two of the sections in any event, in a direction contrary 
to the current of cooling water which is drawn in from the outside or from 
the sea water, Ky this means the injection water is cooled down to a proper 
degree to be used in the condenser of the engine to condense the steam ex- 
hausted therein from the cylinder of the engine. The Second part of the 
invention consists of a combination of the refrigerator (as described) with 
an arrangement of means called *‘shutes” by which the requisite sup;ly 
of cooling water is taken to, passed through, and taken from the refrigerator 
by the movement through the water of the vessel to which they are attached, 
thereby dispensing with pumps or other means operated by power to pro 
duce the same effect. These shutes may be described as chambers attached 
to the sides of the vessel, and into which the sea water rushes as the vessel 
proceeds, and is conveyed into and through the refrigerator. The Third 
part of the invention relates to an arrangement of means tor supplying the 
boiser or boilers of the engine (to which the refrigerator is attached) at each 
revolution of the engine with the amount of water (as feed waver) which is 
produced by the condensation of the steam used in making the revolution 
oi theengine. The Fourth part of this invention consists of means of secur- 
ing the tubes of the refrigerator in the tube sheets or head sheets of the 
apparatus by the use of a metallic packing secured around the ends of the 
tubes within a cavity formed in the tube sheet. 

1393. W. CureTnaM, Ashton-under-Lyne, “‘ Obtaining hydraulic motive 
power." —Dated ath June, 1864. 

The patentee claims the use of a revolving wheel fed by an annular 
chamber, furnished with guide floats, the former being so formed as to 
return the water somewhat in the direction in which it was delivered. 
1424. J. H. Jounson, Lincoln’s-inn-filds, London, “‘ Construction of steam 

generators.” —A communication.— Dated 8th June, 1804. 

The patentee claims, First, the manufacture of the “units of construc- 
tion,” where composed of one, two, or more globular chambers suitable for 
the erection of steam generators, condensers, boilers, and hot water appa- 
ratus, by stamping them in halves from malleable metals, and joining the 
stamped portions in any suitable manner. Secondly, the making of the 
* units of construction” so as to contain three or more globular chambers 
in a row, whether such “ units ” be produced by casting or stamping. 








Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, AC. 

1380, F. Asur, Manchester, “ Fastening and securing tires upon wheels for 

corrvages."—A communication.— Dated 3rd June, 1864. 

This invention consists in forming upon the interior surface of the tire a 
rib or bead during the process of roiling the tire, which is to fit intoa 
groove Or Channel made in the periphery of the wheel. The tire being 
heated expands, so as to allow the said rib to pass over the wheel, and in 
cooling contracts, and fits the rib into the groove so firmly as to hold the 
tire in its place without the use of bolts. 

1383. W. Catvert, Kentish Town, ‘* Construction of ships’ propellers.”— 

— Dated 3rd June, 1861. 

The object of this invention is to effect the propulsion of vessels by the 
use of feathering submerged paddles, which, by reason of their direct 
action on the water during a large portion of their stroke, will, for a given 
expenditure of power, producet a higher speed of propulsion than in screw 
propellers now in use. The feathering paddles the inventor purposes to 
place amidships, or thereabouts, one on either side of the vessel, and to use 
them not only as propellers, but for turning the vessel where rapid revolu- 
tions are required.—Not proceeded with, 

1420. A. V. Newton, Chancery-lane, London, ** Machinery for making horse- 

shoes.”"—A communication.—Dated 8th June, 1864. 

In performing this invention, the shaping die or mould is mounted or 
formed upon one of a pair of roljs, and provided with a movable front 
piece, which acts as a nipper to seize the bur iron fed to the machine, and 
retain a fast hold of the severed portion or blank while it is being partially 
bent and shaped, and until, by the rotation of the rolls, the blank has 
arrived within their grip. Upon the surface of the lower roll is formed a 
counter die, curved somewhat like the contour of the finished shoe. The 
movable frunt piece or finger of the shaping and swaging die carried by the 
upper roller is mounted upon a rock shaft, which passes longitudinally 
through the roll, and extends beyond the end thereof, where it is formed 
into a crank which, resting upon a fixed cam surrounding the journal of 
the upper roller, is actuated thereby during the rotation of the rolls. The 
iron is thus grasped and released at suitable intervals by the movable front 
or finger of the shaping die. When @ blank of suitable length has been cut 
off, as above described, it is carried, by the rotation of the rolls, between 





two inclined rocking arms, furnished with antifriction rollers, which pes 
into curved annular grooves formed in the periphery of the upper roll ; and 
the blank is thus bent around the shaping die just before the action of the 
swaging die begins. 





Ciass 3,—FABRICS, 

Including Machinery and Mechanical ions connected unth Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1388. W. Hoventon, Gonersal, Yorkshire, G. BuRRows, and C. OLDROYD, 

Bristol, ‘* Self-acting mules."— Dated «th June, 1864. 

This invention consists, First, in the adaptation and appli of 8 scroll 
or spiral pulley, instead of the quadrant usually employed in pe | 
mules, and for the same purposes, Secondly, in the construction an 
application of a tappet wheel, instead of the ordinary cam shaft, with suit- 
able lower arrangements for throwing in and out of gear the several parts 
in connection in asimilar manner, Thirdly, in the application of a double 
scroll pulley for putting up the carriage, which is brought into action by 
ordinary catch boxes. These improved appliances simplify the mechanism 
of se!f-acting mules, and afford an economical and speedy means of convert- 
ing hand mules into self-acting. 

1392. J. Smitu, Coventry, “ Apparatus jor weaving ornamental fabrics.” — 
Dated 4th June, 1864. 

The object of this invention is to effect double or treble figuring on 
fabrics ot broad width, that is, producing detached patterns without a 
counterpart at the back, with two or more colours, displacing the shuttles 
from the batten. To this end the patentee ures, say, for double figuring, 
two sets of shuttles that run in the same race, but are driven by indepen- 
deut hanism, which hani may operate the two sets of shuttles 
alternately, or cause either set to throw a succession of shoots, according to 
the work in hand. 

1394. G. Cones, Gresham-street West, A. Jaques, and J. A. FANSHAWE, 
Tottenham, ‘* Apparatus for producing thin strips or ysilaments from 
various substances.” —Duted 4th June, 1864. 

The patentees claim, particularly, (he mode set forth of mounting the 
axle of the cutting discs and the axle of the supporting roller so that either 
the cutting discs may be capable of being lifted by the workman away from 
the sheet, or brought into contact therewith ; or the sheet, with the sup- 
porting roller, may be lowered away from and out of contact with the cut- 
ting dises, brought up against them as may be required, in order that the 
cutting operation may be either arrested, commenced, or continued at any 
time without stopping the machine. 

1402. G. Berry and J. Lircuvieup, Nottingham, ‘* Manufacture of carriages 
employed in bobbin net or twist lace machines.”— Dated 6th June, 1864. 

According to this invention, the inventors make a hole or perforation in 
the carriage at an acute angle, or nearly so, on the left of the web of the 
carriage spring, by which means the bobbin revolves in the carriage more 
easily and with greater regularity, while the lace produced is of superior 
quality to that heretofore produced, the liability of the bobbin threads to 
break is diminished, if not altogether avoided, and the increased facility 
thereby afforded for relieving the bobbin of material wound thereon 
obviates the waste hitherto so much complained of.—Not proceeded with. 


1409. E. J. Hueurs, Manchester, *‘ Dyeing and printing.” —A communica- 
tion.—Dated 7th June, 1s64, 

This invention consists in the production of a black colour on cotton or 
linen cloth or yarns, and the patentee produces such black colour by the 
admixture of a salt of aniline with chlorate of potash, and sulphuret or 
sulphide of copper, or su!phuret or sulphide of iron, or mixtures of the 
same, the proportions to be about l6oz. salt of aniline, 40z. sulphide of 
copper, and 40z, chromate of potash, to one gallon of water, 

1410. W. Smitn and J. G. Fitpus, Biton, near Bury, “ Cotton gins.”—Dated 
7th June, 1864. 

This inveution consists in various improvements in the Macarthy gin, by 
which any suitable number of rollers can be mave to revolve, and a like 
corresponding number of blades or beaters made to move to and fro in a 
horizontal line from one driving shaft having two cranks, and working in 
bearings at one end of the framework of the machine.—Not proceeded with. 
1418, W. CLARK, Chancery lane, London, “* Improvements in machinery or 

apparatus, and in the application thereof for the printing of Jabrics."— 
A communication. —Dated 7th June, 1864 

According to this invention, by means of a modified arrangement of 
typographic press or machine, the inventor is enabled to take impressions 
of portraits, views, flowers, and, generally, of all kinds of engravings, the 
mastic being deposited in «qual layers by means of printing rollers. The 
invention thus consists in an improved method of printing in reserves, by 
means of a typographic press or machine. 

1414. R. A. Brooman, Fleet-street, London, “* Apparatus for feeding wool 
and other textile and filamentous substances into carding, combing, and 
other mashines for treating such substances.”"—A communication.—Dated 
Tth June, 1864, 

This apparatus is composed of a case or hopper, open at bottom, and 
into which the wool or other material is placed. Below the case or hopper 
is an endless travelling table, furnished with teeth, spikes, or hooks, which 
take hold of and draw the wool continuously out of the bottom of the 
case. Above one end of this travelling table is a rake, compcsed of a series 
of ‘eeth or hooks. This rake receives a to-and-fro movement over the 
travelling table, and is guided by grooves or noiches on each side of the 
case. It is placed between two boards or plates, in order that the teeth or 
hooks may enter between them and project therctrom as required. They 
prcject from the board when the rake moves inwards to the case, in order 
to remove the layer of wool which is presented continuously, and lay hold 
of that near the hooks, When the rake returns, that is to say, when it 
moves upwards from the exterior of the case, it carries with it all the wool 
which became hooked or taken up, and bolds it until it arrives near the 
end of its course, when the wool fails on an ordinary belt, which advances 
in proportion as the wool becomes distributed thereon. ‘The rake, while 
receiving a tu-and-fro movement, is caused vo rise and fall at the same time 
by means of a bent or double guide, which compels the teeth of the rake 
tv follow the same direction as the guide, 

1421. E. Suckow, Manchester, ‘* Machinery for preparing, doubling or twiat- 
ing cotton, wool, or other sibrous materials.” — Dated 8th June, 1864. 

This invention consists in the novel employment and use of a peculiar 
arrangement of mechanism, wherebvy the sliver of cotton, as it is delivered 
from the drawing roliers, is prepared fur spinning. The arrangewent of 
this improved mechanism is as follows :—The sliver of cotton or other 
fibrous material when delivered from the drawing rollers is passed into a 
rapidly revolving tube, and is delivered therefrom through a hole formed at 
right angles to the bore of the tube, and is then received by a flyer, which 
is secured to, aud revolves with, the aforesaid tube. ‘to the cenvre of this 
flyer, and in a line with the axis of the tube, is attached a spindle or stud, 
upon which is mounted a cone or cylinder, the lower half of which is 
weighted for the purpose of causing it to remain stationary upon the 
revolving stud or spindle passing through its centre; the end of such stud 
or spindie is formed or provided with a curl which revolves with the spindle 
flyer and tube, so that, as the cotton, after leaving the tube, is received by 
the flyer and delivered on to the cone or cylinder, it is passed through the 
said curl in a twisted state, and received by the bobbin, the periphery of 
which is, by suitable mechanism, kept at an equal distauce from the curl at 
the apex of the cone. — Not proceeded with, 

1428. A. TWEEDALE, Healy-hall, near Rochdale, ** Temples for looms.” ~ Dated 
8th June, 1864. 

This invention relates to those temples which are armed with projecting 
teeth taking into the cloth, and which are capable of revolving upon centres, 
and consists in imparting rotary motion thereto, irrespective of the action 
of the cloth, The invention cannot be described without reference to the 
drawiugs. 











Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Gc. 


1379. J. W. Lr, Leicester, “‘ Traction engines for ploughing, &c."—Dated 
3rd June, 1864. 

This mvention refers to two former patents, dated 27th May, 1861 
(No, 1331), and 4th October, 1862 No, 2678), and among other features, 
comprises First, a new and improved mode of combining and arranging the 
sliding axle described in the specification of patent No, 1331, above alluded 
to, with the following parts in theyconstruction of traction engines, that is 
to say :—The axle tree upon which the chain wheel is made fast is to be 
fitted to the front end of the fire-box part of the boiler, and is to be sup- 
ported by two brackets which are securely fastened to the boiler. Upon 
the bearings of the axle tree are to be titted two carriages bolted on to the 
brackets that are secured to the boiler. In the brackets and upon the 
carriages provision is to be made by means of slots to allow the carriages to 
move backwards and forwards five or six inches for the purpose of tighten- 
ing the chain at pleasure, by means of adjusting screws, eccentrics, or 
otherwise. Secondly, %as regards the patent of the 4th October, 1862 
(No. 2678), the preseut improvement relates to that part immediately con- 
nected with the countershaft placed under the body part of the boiler, as 
described in the final specification of the aforesaid patent, and consists in 
placing the same in a parallel line with the main oul and in gearing the 
said countershaft with two spur pinions and a pitch chain pinion, for the 
purpose of giving motion to the driving axle, and also to allow the free 
action of the steel or india-rubber springs. ‘Thirdly, afurther improvement 
consists in the use of a grooved or flanged wheel or dium which is fitted 
upon the main axle for the purpose of carrying a steel wire rope or chain 
for hauling the engine along headlands, or out of soft places, or machinery 
up hills and other places.—Not proceeded with. 








THE ENGINEER. 
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1381. J. B. Heau, Bast Nyne-head, near Wellington, “ Apparatus for 
drilling or depositing turnip and other seeds and manure.”—Dated 3rd 
June, 1864. 

This invention is designed to effect the sowing or depositing of turnip 
or other seeds in bunches or small patches at intervals or equal distances 
apart, whereby a considerable economy both in the seed itseif, and also in 
th» labour of hoeing out, is effected. The apparatus cannot be employed 
alone, as it does not, in any way, regulate the quantity of seed, but it 
must be used as an adjunct or addition to any drilling machine of the or- 
dinary construction, The invention consists, principally, of a series of 
hoppers or funuels, for catching the seed as it falls from the pipes of the 
drill above, and holding it until it arrives at a given point, when a valve 
opens at the bottom of the funnel, and instantly drops the seed contained 
in it.—Not proceeded with. 

1407, T. Avewine, Rochester, and T. LAaKkk, Tong, Kent, ‘‘ Apparatus to be 
used in steam cultivation.” — Dated 6th June, 1864. 

The patentecs propose effecting a temporary attachment of the ropes to 
the rope porters, and to enable the rope porters to travel with and hold 
the ropes suspended until they severally reach the headland or fixed ten- 
sion pulley, when they may be instantly disengaged from the ropes, and 
offer no obstruction to the progress of the tilling operation, This inven- 
tion cannot be described without reference to the drawings. 

1425. T. Ricuarns, Wincanton, “ Liquid manure and water carts.”—Dated 
8th June, 1864. 

For the purposes of this invention the liquid manure or water to be 
carried by a cart is placed in a vessel which, by preference, is of a cylindri- 
cal form, though other forms of vessels may be used. This vessel is 
arranged to turn on an axis which is supported on suitable bearings. One 
end of the axis is hollow, in order that the water or liquid manure may be 
run off thereat. The vessel and the bearings of its axis are mounted in a 
suitable frame, which is, by preference, carried by, and moves on, two 
wheels, one on each side, the axle of which wheel is preferred to be slightly 
bent where it passes under the vessel. It will be evident that only that 
part of the water or liquid manure contained in the vessel which is above 
the axis on which the vessel turns will run out therefrom. 
fore, to be able to empty the vessel, the vessel has in its interior a longi- 
tudinal radial partition, extending from one side of the vessel to the axis, 
and also somewhat beyond it, 
axis, the water or liquid manure below the axis is caused by the partition 
to rise above the axis ; or, if desired, the vessel may be divided by more 
than one partition, and the compartments into which the vessel is thus 
divided will be emptied as the compartments are in succession raised above 
the axis. The turning of the vessel on its axis may be done by any conve- 
nient mechanical arrangement, but it is preferred to have at one end of the 
vessel a screw wheel fixed thereto, ana to give motion to the same by a 
screw. 











Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &e. 
1400. B. E. M. Crook, Halifax, ** Boilers used when heating buildings and 
other structuirs by the circulation of hot water.” — Dated bth June, 1304. 

When employing a vertical weideu boiler with Ube fuel ui the centre, and 
the water inan annular space surrounding it, the patentee applies an outer 
casing to such boiler, and a feed tube to the feed hole when feeding from 
the Lop, such tube extending down into the fuel space between the parts 
of the boiler to serve as a reservoir of the fuel, and to regulate the amount 
thereof under combustion at any one time, as also to cause the smoke and 
heated products arising from combustion of the fue! to pass over the whole 
of the top surface of the boiler, and down the outer surface thereof to a flue 
passage applied near the lower portion of the boiler. Accordiny to another 
part of the improvements the parts of the boiler are all welded together, 
but in addition to the space therein for the fire-bars and for the passing 
away of the products of eombustion horizontally, there are return passayes 
throngh the boiler arranged one on each side of the fire-place, by wh ch 
the heated products of combustion are brought back to the feed end of the 
boiler, and then they pass back again through the boiler, over the fire by 
another passage, by which greatly extended heating surface is obtained to a 
welded beiler, According to another part of the improvements the patentce 
applies to a horizontal cylindrical boiler convecting tubes for the circulation 
of water through the flue passage thereof, and between its opposite water 
spaces, These tubes are, by preference, larger at their upper tian at their 
lower ends, He also forms the tire bars tubular, opening into boxes which 
are connected to the water space of the boiler by means of screw nipples. 
There is also a water bridge behind the fire space. 

1415, J. Fraser, Mildmay road, Islington, * Arranging and actuating 
window curtams.”—Dated Tth June, (864, 

Ry means of this apparatus the strain is thrown wholly on the window 
frame, and either of the curtains may be drawn from the sides of the 
window to the entre, and withdrawn separately, without disturbing or 
affecting the position of the other. The apparatus consists in an arrange- 
ment of pulleys for effecting the above-named object.—Not procceded 
with. 

1416. Beck, Great Suffolk-strect, Southwark, “ Water-closets, lavatories, 
urinals, valves, and stench traps.”—Dated Tih June, 1864. 

Tis invention consists, First, in connecting the pans of closets ranged in 
line to each other, by pipes supported, when necessary, on suitable stan- 
dards, so that the spaces between the closets may be made of any suitable 
wiath or-distance. Secondly, in attaching at one end a suitable cistern for 
supplying water to the pans, which may either fill the pans to the level 
required, or may allow of a constant flow of water through a trap valve, 
afierwards described. Thirdly, in the application of a sliding valve fitted 
to the end of the discharge orifice on the outside, so that the only part of 
the vaive in cor tact with the soil becomes scraped on being withdrawn, and 
thereby kept efficient. This slide valve may alsocontain « trap, to allow of 
a continuous flow of water thiough the , and to prevent the stench 
escaping. Fourthly, in introducing a door in the trap of closets, so that 
any obstruction may be removed without disturbing the pan or any of its 
fittings. Fifthly, in the application of the before-mentioned improvements 
to lavatories and urinals, so that the contents of the whole range or series 
can be discharged at once, and that a stream of water may, if required, be 
kept constantly Mowing through the series, in order to keep ihe soil or 
urine in a state of dilution till discharged by the withdrawal of the valve, 
1417. J. A. Wap, Aingston-upon Hull, ** Apparatus for treating clay, dc.” 

—Dealed Tih June, 1364. 

The patentee claims the combination of parts of mechanism or apparatus 
consisting of a central revolving portion, with knivesot cutting blades, and 
erushing surfaces, convex and coneave, and grinding surtaces, together 
with other parts, whereby the clay, or other material under treatment, is 









































worked and ground, and eventually delivered on to the ordinary feeding | 





table in the manner described. 


—— 
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Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Jm- 
plements of War, or for Defence, Gun Carriages, Sc. 
i372. R. A. Bro MAN, Ficet strcet, London, ‘* Improvements in ordnance and 
wm gun carriages.”—A communication.—Dated 2nd June, 18-4. 

These improvements consist, First, in making guns of such a siiape that 
they shall thempelve- afford protection to the men serving theim, and to the 
sun carriage or support, thus doing away with the necessity for revolving 
towers, Secondly, in forming gun carriages so that they also aci as a shield, 
Thirdly, in adding to guns external plates or rings, by prefetence of soft 
iron, for tue protection against the enemy’s shot, of the guns, ¢wriages, and 
men working the same. In an ordinary turretted ship each turret weighs 






about one hundred tons, and the two guns in it twelve tons each. By the 
lan each gun with the protecting tings and plates, would we 

ns more or jess, The inventor fitsa ring of iron at or 

» of the gun, and in front of the truunior s, another ring. 


lo this latter ring he fits a frame and fixes armour plates at an incline 






between the first-named ring and the frame. For carriages he tits a ring 
of iron on the front of the gun earriage, and another ring on the frame 
between the front and rear of the carriage, and he strengthens such second 





ring or frame, by bars carried at an angie from the rear of the ear ge to 
the back of such frame, He fits armour plates at an ineline between the 
front ring and the fore part of the frame, and round the muzzle of the gun 
shield. Again, he applies to the front of the carriages, say of field pieces, 
armour plates, Which extend across between the wheels, and which have 
an aperture to allow the gun to pass through and to move up and down to 
the extent required for the elevation and depression of the gun. 
1395. W. J. Matrurws, Birmingham, * Breech-loading fire-avms.”—Dated 
4th June, 1864, hs 

According to this invention it is proposed to forge the breech in one piece 
with the barre}, or, if desired, the breech may be screwed therein: a 
slightly tapered circular opening is made transversely through the breech, 
to receive a correspondingly tapered plug, which plug entirely closes the 
breech when in a position for firing. This plug has a groove or slot made 
therein, extending nearly its entire length, a portion of this groove or slot 
being inclined for the purpose hereinatter described. A pin or projection 
is htted or formed on one edge of the lock plate, whieh pin or projection 
works in the slot or groove formed in the plog, and acts as a guide to, and 
prevents the plug from being entirely withdrawn, in opening the breech to re- 




















In order, there- | 


By this means, if the vessel be turned on its | 








the same, and the front end of the plug is bevelled for the purpose of 
forcing the charge into the chamber in the act of closing the breech. 
Another part of this invention consists in the protection of the 
foresight of fire-arms from injury. This is effected by forming a lug or 
pillar on each side thereof. Another part of the inveution relates to the 
trigger and trigger guard of fire-arms, and consists in centreing the trigger 
to its guard in lieu of having a separate piece for that purpose, as in the 
ordinary manner, thus reducing the expense of manufacture and obtaining 
xreater strenzth.—Not proceeded with. 

1398. J. Sniper, jun., Chancery lane, London, “ Improvements in ordnance.” 

—Dated 4th June, 164. 

The patentee claims, First, the transforming of muzzle loading cannon, 
which have hitherto fired spherical shot, into cannon to fire elongated pro- 
jectiles, by inserting into the bores of such cannon a cylinder or cylinders 
secured therein by a valve and nut, the parts being rendered air and gas- 
tight by a graphitic composition, all substantially as described and 
illustrated in the drawings. Secondly, the removing of a portion or portions 
of the inuer surface of the cannon, or the outer surface of the cylinder or 
cylinders, used in transforming smooth bore cannon which had hitherto 
been adapted to fire spherical shot into cannon to fire elongated projectiles, 
whereby the cylinder or cylinders do not wholly, throughout their iength, 
come in contact with the inner surface of the outer shell or gun, in mauner 
and for the purposes described and illustrated in the drawings 
1420. W. E. Newton, Chancery-lane, London, “ Mounting and operating 

heavy ordnance.”—A comimunicution.—Dated Tth June, 1864. 

This invention consists in the use of vertical and horizontal shafts as the 
means of applying power to operate heavy guns upon pivotted piatforms ; 
also in the employment of steam or other suitable cylinders in connection 
with other requisite mechanical devices for actuating the gun frame 
vertically, and for effecting the horizontal movement of the sliding gun 
carriage with its gun upon the gun frame, and securing the proper angle 
of inclination to the longitudinal axis of the gun, in such a manner that 
any desired vertical aim or range may be attained, the axis of the gun being 
always in harmony with the centre of the port. The recoil of the gun is 
taken by a cushion of steam in the cylinder. 








Cass 7.—FURNITURE ANID CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


1406. E. Loyse., Clapham, ‘‘ Apparatus jor obtaining extracts from tea, 
coffee, dec.” — Dated 6th June, 1864. 

This invention relates to a novel construction of apparatus in which the 
infusion or extract of the vegetable substance is forced by the pressure of 
air through a filtering medium into a vessel or receptacle conveniently 
placed to receive the ciear liquid extract.—Not proceeded with 
1419. A. A. Larmutn, Salford, “ Hats, cups, bonnets, dc.” —Dated 7th June, 

1864. 

This invention consists in forming that part of the hat or other article 
which presses against the body of leather, or other suitale material, plated 
<0 as to constitute tubes, through}which a current of air may pass. The 
plates thus adapted are not covered, and the air is therefore in immediate 
contact with the head or other part of the body, and the elastic character 
of the tubes yield without closing to the shape of the part on which the 
article is worn. 





Ciass 8,—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
end Lightiag Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 

1374. W. CLARK, Chancery-lane, London, ‘‘ Improvements in the mode of 
heating animal, vegetable, and mineral maiters, whereby to effect their 
desweation, vapo: ation, deconpositron, reduction, fusion, &c.""—A com- 
munication.—Lated znd June, 1864. 

This invention consists in heating in closed vessels, without contact of 
atmo-pherie air, the materials which are to be submitted to distillation, 
reduction, decomposition, or other action, by using almost exclusively, as 
media and vehicles of the heat to be comm cated or applied to them, the 
volatile substances which evolve from the very matters under di ? 
decomposiuon, reduction, or otherwise, or the non-oxidising « 
which they may be surmounted. 

i F. O. WARD, Hertford-street, Mayfair, London, ** Processes or appa- 
ratus jor treating alkaliferous minerals, to obtain alkalies, alkaline 








ion, 


sults Wi 
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salts, alumina, and accessory products.”—Dated 2nd June, 1804. 
The patentee disclaims exch and all of the apparatus and processes 
described as regards the general bearings and appiication thereof, expressly 
confining his claims thereunto to the special application thereof, to facili- 
tate the liberation of potash, or soda, or both, as the case may be, by aid 
of lime and fluorme from natural alkaliferous silicates, 
387. B. AzuLay, Rotherhithe, ** Treating petroleum and its products.”— 
Dated 3rd June, i804 
The patentee claims the use and application of chloride of lime dissolved 
in water, for disenfecting petroleum, as described. Secondly, the use and 
application of pumps, or other analogous apparatus, for the purpose of 
again and again throwing the same 8 lution on the suriace of the oil, or 
for forcing the oil repeatedly down to the bottom of the solution. 





1390. F. ToLUAusEN, Paris, *‘ Purifying or refining oils."—A communication, 
—Dated 4th June, 1864. 

This improved purify process is operated on raw oil of any cescription 
by using sulphuric and nitric acid, camphor, and paraffin, all well heated 
and thoroughly mixed with the oil. —.Nol procecded with. 

1301. E. Lepger, Albany-rocd, Camberwell, “A new machine for dividing 
into silaments various materials used in the manvsucture of pap r.”-- 
Dated 4th June, 1864. 

In performing this invention the patentee uses a rotary engine, either 
driven by steam or water power, and of any size to suit the number aud size 
of the cutters employed. He uses cutters in the rotary engine either 
toothed, fluted, grooved, or plain, in such a manner that a cucter of a 
different pattern follows a previous one, so as to divide the substance to be 
operated on into filaments of uniform breadth and thickness, and he claims 
as his invention the combination of different cutters in succession to each 
other in a rotary engine to pr duce filaments of rag-, wood, barks, and 
other fibrous substances used in the manufacture of paper, and of pulp 
used for other manufacturing purposes, He prefers using a series of 
grooved cutters foliowed by plain ones, 

1408. W. Cuark, Chancery lane, London, “‘ Preparation of phosphates of 
ammonia and ammoniuco-magnesian phosphates.”— Dated 6th June, 
Ist4, 

This invention consists in certain special processes for the preparation of 
phosphates of ammonia ani ammoniaco-magnesian phosphates, the details 
of which are too voluminous to ve produced here, 

F. H. Warwick, Maze-hill, Greenwich, “ 
block fuel and coke.”"— Dated 8th June, 1864, 

The patentee claims, First, prepariig coal for being manufactured 
into coke or artificial block fuel by first drying and purifying it from 
volatile impurities, and then separating from it the solid impurities mixed 
therewith, as described. Secondly, constructing appsratus for drying and 
purifying the coal, and also for separating solid impurities from it, as 
described. 



























Manufacture of artificial 











Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
i386. W. CLaRrk, Chancery-lane, London, ** Electro-magnetic and magne 
electric apparatus." —A communiwation.—Dated 3rd June, 1564. 

The patentee states that studies in electricity, based on numerous ex- 
periments, have led him to adopt an electro-magnet with cylindrical 
surface, having multiple poles, and a large mafnetic suriace, and 
this invention consists in its application, First, as an ordivary electro- 








| magnet ; Secondly, as an electro-magnet to be applied in el-ctro-dynamic 


ceive the charge. The inclined portion of the groove above referred to, acting | 


on the pin, serves to free the plug on commencing to open the breech, and 
in closing the same serves to force the plug into its position. A lever handle 


is fitted or formed on one end of the plug for the facility of opening and | 


closing the breech; this breech is so formed as to prevent the hammer 
striking the nipple except when the breech is closed. The charge is in- 
serted at the rear end of the breech, an opening being made there to receive 


motors, Which may be cither stationary or locomotive ; Thirdly, in the con- 

struction of artificial maguets and magneto-electric bobbins tor induction 

apparatus ; and, Lastly, in all cases where it is of advantage to substitut 

bobbins with: a large surface instead of the ordinary bobbins, 

1405. W. H. Preece, Southampton, “‘ Domestic telegraphic apparatus,”«— 
Dated tth June, 184. 

The present patentee discards the use of alphabetical signs a 
practised, which: necessitate the spelling out of words and sentences letter 
by letter, and occasion frequent mistakes un by experienced persous; 
and in substitution of these he employs a printed key, or code of sgnals, 
forming an apper to the signal-recciving instrument, representing the 
ordinary requremeuts of the household a. dinner, tea, bread, coai, &c. 
These items when numbered, may be referred to by audible beats of the 
instrument corresponding to the appended numerals, or in the absence of 
minerals by a portion of the printed key or coil being temporarily brought 
into view. 

1412. H. A. BONNEVILLE, Paris, “ Telegraphic printing apparatus."—A com- 
munication.—Vated Tth June, i804. 

This improved apparatus is worked from two electro-magnets by reverse 
or alternate currents, with two pairs of coil of unequal force. It is com- 
posed of two distinct movements or systems, one of which the inventor calls 
the composing system, and the second the printing s)stem. These two 
systems are connected with the distinct clockwork movements. The 
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First, or composing system, is worked by means of inverse or contrary 











currents, and it consists of a wheel made of aluminum, or other suitable 
light metal, on the circumference of which are cut letters, figures, or other 
signs corre-ponding with the sending plate, and caused by the propelment 
to assume successively all the positions of, or follow all the movements of, 
the manipulator. This wheei is worked either by a wheel suitably covered 
placed immediately above it, or by a pad arranged so as to be placed in con- 
tact with and then withdrawn from the surface of the letter about to be 
printcd. The latter arrangement is preferable on account of offering less 
opposition to the revolution of the letter wheel, and increasing the rapidity 
of transmission. A spring blade placed above an escapement wheel allows 
of uncounting or bringing the lett: r wheel back to blank by simply pressing 
with the ‘inger on a button attached to it, thus overcoming one of the most 
serious difficulties encountered in this class of machine. ‘he Second, or 
printing system, is like the first, or composing system, connected with a 
clockwork movement. This system is actuated by the increase of force given 
to the current by lowering the manipulator, when a piston, placed at a suit- 
able distance below the lowest part of the circumference of the type wheel, 
rises and lifts the paper, which is wound upon a roller at the side, and 
es between the type wheel and piston against the letter to be printed. 
rollers placed at the opposite extremity of the mactiine are acted upon 
each impression, and being brought in contact draw an equal length of 
paper at each rising of the piston. By the above means words may be 
printed clearly and rapidly upon bands or strips of paper. 
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Ciass 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1321. W. Hart, Dover, ‘* Treadle motion arrangements.”—Dated 26th May, 
1864. 







e, the treadle is connected at one 





In carrying this invention into prac 
end io an upright rod which passes through guides, and into a box, case, 
or frame, the upper ed of this rod be conne india rubber or 
other spring, which is secured to the top of the box, case Another 
similar spring descends from the top of the box, case, or frame, and is con- 
necied at its lower end to a cord which is wound round an axis ; this exis 
carries a socket holder for a bottle-brush, or a wire-twisting instrument, or 
otherwise. The wire-twister consists of two tubes placed side by side for the 
insertion of the two ends and lengths of a doubled wire. If thought 
able a toothed wheel and rack can be substituted for the above 
ements, the springs acting on the racks, Upon applying the foot to 
the treavie, motion will be communicated, so that very quick rotary motion 
will be given to the axis, and, consequently, to the brush, the twister, or 
other instrument tor the above.—Not proceeded with. 
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1» ** Regulating the flow of gas to 





324. (F. W. Brocksizrer, 
burners.” —Dated 27th May, 1864. 

The nature of this invention consists, First, in adjusting the size of the 
aperture at which the gas issues from the valve cliamber to the burner ; 
and, Secondly, in providing an adjustable opening into the valve chamber. 
By the first improvement, the size of the flame can be controjled; by the 
second the gas is allowed to enter the chamber and pass to the burner in a 
regulated quantity, even if the valve itself should be closed by sudden or 
heavy pressure of the gas, so that under all the circumstances that arise 
the flame is maintained at a given size, regardless of the pressure ; thus 
eifecting a saving of gas, and obtaining an uniform light. 

1320. T. 
loud, 

This invention consists, Firstly, of the fullowing arrangement of the parts 
of a sliding gasclier, the said arrangement of parts having for its object the 
supporting and balancing of the sliding part of the gaselier by means of 
springs instead of weights. Another of the improvements consists in 
making a gas-tight sliding gaselier without the use of a water or liquid 
jeint. In this improvement the inventor attaches to the end of the fixed 
tube of the gaseiier, a ring or piston of vulcanised india-rubber, or other 
elastic material, This elastic piston is forced into the sliding tube of the 
gaselier, and by its pressure against the interiur of the said sliding tabe it 
makes a gas-tight joint.—Not proceeded with. 

1541. G. Hikkesrt, 8 mmerhill, near Dartyord, and R. SteiNBaNK, Verulain- 
buildings, Gray’s-tnn, London, © Apparatus yor sounding a bell applied 
to a buoy, ke.” —Dated 30th May, 1804. 

According to this invention the ball or other heavy body, in place of 
noving in a trot ide, is controlled by being mounted on an arm 
sapable of turning on a centre or axis. The patentecs mount an upright 
axis Or post on the buoy, or other floating body, and on this exis an 
eccentric wheel is placed; it is capable of being turucd freely on its axis, 
and is actuated by means of a lever arm, with a ball or heavy body at its 
end, or otherwise weighted, connected with it. In or on the su : of the 
wheel is an eccentric track to receive the end of a lever or levers, arranged 
to give motion to the hammer or hammers of a be!!, which is or are carried 
by the buoy, and such bell is, by preference, suspended above the axis of 
the eccentric wheel. The weighted arm or lever connected to the eccentric 
Wheel causes it to make a partial rotation each time the buoy or other float- 
ing body rolls by the action of the sea. The outer end of the iever may 
have a roller or wheel at its outer end, supported by a circular track carried 
by the iuoy or floating body, or the weight at the end of the lever may be 
unsupported ; in either case the end of the lever will descend a distance each 
time the buoy or floating body rolls or inclines in any cirection. The 
eccentric wheel gives motion to one or more crauked levers having hinged 
fingers, Which can turn on their hinges in one direction only vese fingers, 
in moving in one direction, act on the tail ends of the hanimer levers, and 
so sound the bell ; the fingers pass the ends of the hammer levers in returns 
ing by moving on their hinge joints. 

1345. P. DE i, Birmingham, ‘Machine sor t 
Dated sist May, 1864. . 

This machine consists, essentially, of the following —A rect- 
anzuiar frame, consisting of two uprights, connecte A pieces 
attop and bottom is supported on a base. Between the two vertical 
sides of the said franie two slides are situated, one of the said 
siies being near the top, and the other at the lower part of the frame. 
these slides engage with and slide upon the inner faces of the vertical 
sides of the frame. The upper slide,is connected by the coiled spring of a 
spriug balance, the said sp:ing balance being fixed at the the frame 
Tue lower slide works upon two vertical screws im the lower part of the 
frame, and the said screws may be turned so as to move up apd down the 
lower slide, Motion is given to the screws by means of a horizontal shaft, 
furnished with two bevel toothed pinions taking into similar pinions on the 
the screw Motion is given tO the shaft by means of a winch or 
handle, by turning which the lower slide is raised or lowered. The piece of 
wire, tne strength of which is to be tested, is tixed between the two slides, 
each of the s ices being provided with a clump for the purpose of holding 
the wire. In using the machine, the ends of the wire to be tested are fixed 
in the clamps of the upper and lower slides re-pectively, and the winch or 
handle is turned in the direction proper to cepress the lower slide, As the 
sud lowerslile descends, the tension on the wire becomes greater and greater 
until it breaks ; ihe strain upon it is registered on the dia of the spring 
balauce at the top of the frame. In order to measure tiie length to which 

yire stretches before it breaks, two graduated sliding plates are em- 





Witson, Birmingham, *‘ Gaseliers or gas slides.” —Dated 30th Muy, 
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sling the strength of wire. 
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ploy These plates slide on one side of the frame, the lower sliding plate 
veing carried dowuwards by the lower slide, and the upper sliding piate 
beipg moved downwards by the descent of t upper slide. The two 





graduated sliding plates being set to the zero of a fixed scale before the 

training of the wire commences, the difference between the distances to 

which they have respectively descended on the breaking of the wire is the 

length the wire has stretched before it broke. 

1316. G. Davins, Serle-stieet, Lincolu’s-inn, London, “ Artificial teeth."—A 
communication. — Dated 3ist May, 1864. 

The First part of this invention cousists in the formation of certain open- 
ings in artificial teeth, and in providing projections at the side of the latter, 
so that they can be firmly secured to each other, and to the vulcani-able 

um which forms the base of support for the teeth. The Second part of the 
invention consists in making moulds for forming artilicial teeth, so that 
depressions and openiugs may be formed in the bases o' the tecth, and so 

hat the teeth may be removed from the moulds after the depressious and 
openings have been made, 
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1347. R. BRoOMAN, Ficet-stireet, London, “* Apparatus educing the 
circunserence of metal hoops, rings, and tires." —A comnmunicalion.— 
Daied 3ist May, 1864. 

This 1ew method of reducing the circumference of hoops, and 
in compressing or squeezing the h an apparatus 


sof movable hoops, forming a frame, into which th 
he diameter of which is to ve reduced, is placed, : 
ther 









1348. J. Geonar, Fulbourne Asylum, C 
3lsé May, 1864 

In performmg this invention the inventcr constructs a cradle or frame- 
work of iron, in the form of double brackets, traced together by tie rods ; 
this cradle is secured by two chains, attached one on each side, the chains 
being fixed to staples or other fastenings underneath the window sill 
within the room, The frame of the cradle serves to support a tube of 
canvas, or other strong fabric, cut on the bias, in order to render it yield- 
ing or partly elastic. ‘This tube is made sufficiently long to reach from the 
wiudow to the ground ; the bottom of the tube is furnished with a padded 
foot-board, to receive the feet of the person escaping, and an opening is 
made in the tube for egress. When not in use, the foot-board serves to roll 
or fold up the tube, which is placed inside the frame or cradie, and the whole 
arranged under the window sill, beneath a dressing-table or other article of 
furniture, whereby it will be concealed from view. When a fire occurs, it 
is only uecessary to remove the cradie or frame, and to place it outside the 
window sill; it will then be held firmly against the wall by the chains, 
The tube and foot-board are then to be thrown out, and the person de-cends 
gradually down the tube, regulating his or her descent by pressure with 











THE ENGINEER. 
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Dec. 30, 1684. 





he arms or elbows against the interior or surface of the tube.—Not pro- 

eeded with. 

1852. W. Firtu and S. Firti, Burley, near Leeds, “ Machinery for cutting 
coal, stone, dc.”— Dated 31st May, 1864. : 

One of these imprevements consists in a new form of pick, having two or 
more cutting blades mm the same face of the stem or shaft of the pick,so as 
to cut the coal or other mineral at two or more points at each stroke of the 
machine. The lengths of each blade is made to vary, in such manner and 
proportions as shall be found suitable, as the distance from the spindle in- 
creases. Another improvement consists in placing one or more rollers or 
other contrivance, so arranged as to prevent the machine ** dipping” or 
“lifting” from the rails. Another improvement consists in fixing arms 
and connecting rods to a pair or more of tram-wheel axles on both sides of 
the machine, so that when motion is given to the machine it shall be com- 
municated simultaneously to all the wheels, and a greater command is 
thereby given over the machine. 

1354. T. EckERSLEY, Radcliffe, Lancashire, “ Apparatus used Jor signalling 
in coal and other mines.” —Dated ist June, 1864. 

These improvements consist in placing near the bottom of the pit shaft a 
lever, to which is attached an index marked with figures, letters, or other 
symbols, such as dots or strokes; the said index slides in Ove OF Case, 
so arranged as to cover the symbois as desired. The lever aiso works ina 
slot containing notches for the said lever to catch into, and a spring is fixed 
upon the lever, to prevent it catching in the notches, unless pressure be 
applied to cause it todoso. A hammer head is also fixed on the lever, so 
that it may be used as a knocker in the usual way. A wire or cord is 
attached to the said lever, passes up the shaft, and is coupled with other 
wires or cords by means of levers, or levers and pulleys, so as to convey the 
moticn of the lever at the bottom of the pit to one or more indices contain- 
ing symbols, similar to those used at the bottom of the shaft. The engine- 
man has a similar lever to that at the bottom of the pit near him in the 
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engine-house. When the looker-on at the bottom of the pit wishes to give 
any desired signal, he pulls the lever, so as to throw the symbols eed 
upon for the purposes, which symbols are visible at all the places having 


indices at one and the same time.— Not proceeded with. 
1355. R. E. Donovan end R. Bowes, Dublin, ** Meens for the prevention of 
Fraud by altering cheques, drajts, bills, &e."—Dated 1st June, 1864. 

The patentee claims printing or marking upon cheques, or documents cf 
any description rejatinj; to the payment or receipt of money, a succession 
of figures or marks, denoting figures corresponding exactly, or within 
narrow limits, with any amount for which such documents may be made 
out, so that the alteration of the amounts for which the documents are 
made out may be prevented within such limits, or readily detected by 
removing or effacing, at the time of executing the documents, such of the 
succession of figures that are higher than, or in some cases lower than, such 
amounts, 

1358. C. R. HUMPHREY 
“ Apparatus for preparing dough, 











and J. Hasuar, Old street, St. Luke's, London, 

paste, &c.”—Daicd lst June, 1864. 

The patentees claim, First, supporting the stirrer spindle and stirrers by 
means of arms that are made to raise and lower the stirrer spindles and 
stirrers out of and into the trough by the rotary motion imparted to such 
stirrer spindle. Secondly, closing the slots in the ends of the trough, 
through which the stirrer spindle passes, by means of slides actuated by 
the motion of the stirrer spindle, substantially as described. Thirdly, 
the employment of stationary stirrers, situated between the revolving 
stirrers, and carried by the stirrer spindle, substantially as described, 
Fourthly, making the revolving stirrers of some considerable width, 
and fixing them at an angle to the stirrer spindle, but alternately 
in reversed positions, so that one set, in revolving, pushes the dough 
or paste to one end of the trough, while the other set pushes it 
to the other end. Fifthly, making the stirrers removable from the stirrer 
spindle, in manner described, so as to .dmit of troughs of different lengths 
being used in one and the same machine. Sixthly, the improved apparatus 
or machinery for preparing dough, paste, and other similar plastic sub- 
stances, as described with reference to the drawings. 

1359. A. Lone, Walworth, ‘‘ Means or apparatus to facilitate the acquisition 
of langw ges, applicable also im producing various changes im musical 
combinations Dated 1st June, 1564. 

The object of this invention is to effect various changes in the combina- 
tions of words or parts of sentences, so as, by variety in the use or 
combination of a limited number of words, or parts of sentences, to obtain 
familiarity with a large number of expressions in a language.— Not proceeded 
wth. 

1361. S. Scring, New North-road, London,“ Rope-making machinery.”—Dated 
Ist June, 1364. 

This invention consists of a single and double machine, worked by 
manual or steam power, and comprised a series of reels. The single 
machine spins the hemp into strands, passes them through a hollow tube, 
and then twists them upon a spindle within the tube. The strands are 
then carried on to a bobbin or reel, by means of a toothed wheel attached 
to the end of the aforesaid tube, and a lever is fixed, to regulate the strands 
upon the reel. This being the single machine the reels are then taken off, 
and placed in front of the double machine. The reels of the single 
machine are s» arranged as to carry the strands through tubes similar to 
the above, and twist them, upon movable spindles, into threes; the 
strands then pass through the tube of the single machine, which causes 
the three threads to be twisted into a rope or cable without any travelling. 
—WNot proceeded u ith. , 

1363. L. Kinysixes, G. Gress, and W. T. Epwarps, Birmingham, “ Crinoline 
Justeners"—Dated \st June, 1364. 

This invention consists in taking a rectangular piece of metal, of the 
proper thickness, and cutting out the corners irom the same at right angles, 
so that the two ends may be readily lapped down, and the two sides bent 
over in like manner, and in this condition it will be of a rectangular form, 
varying according to the width of the crinoline, These fasteners may be 
required to unite, anu be about an inch and a half in length, n.ore or Jess, 
as may be found most convenient. At right angles with the lengthway or 
middle plain part of this connector or clip the patentees form a slot, for 
the purpose hereinafter named. In the forming of these clips they pro- 
pose, by suitable tools, indenting or creasing the plates in the proper place 
for bending over, applying them to the uniting of the ends cf crinoline, 
which may be of steel, cane, or other suitable material, in the following 
way :—They lay the end of the crinoline on the plate of metal, and push 
the end through the slot referred to until it is in position to be clipped by 
the opposite end of the metal of the clip being bent over on it ; they next 
take the other end of crincline, and lay that in the reverse direction on 
the end partially confined, and secure the same by bending down on it the 
other end of the clip; then over the whole they bend down the parts 
for clipping the edges; and the whole buing compressed or squeezed 
together, leaves the fastening perfectly secure, and possessing the great and 
desirable quality that, under no circumstanecs, the ends of the crinoline 
pass through or beyond—a defect common to ordinary crinoline fasteners, 
and attended with great danger and inconvenience, 


1864. J. SyKes, Stonhope-strect, Hampstead-road, London, “‘ Apparatus Jor 
stencilling.”—A communication,— Dated lst June, 1864. 

This invention relates to an apparatus for facilitaung the use of stencil 
plates, and to a mode of shaping stencil plates intended to be used with 
each apparatus. According to this invention it is propured to use a frame, 
in which the separate stencil plates to form a word, or series of words, 
numerals, or figures, are set up or arranged primarily in their proper order 
before the marking ink or composition is applied. This frame consists of 
two side pieces, of any desired length, placed parallel to each other, and 
connected at their ends by cross pieces, the distance between the side pieces 
corresponding to the length or height of the stencil plates, which should 
all be of equal dimensions. On the inner edges of each of the side pieces 
a series of recesses are formed, into which recesses corresponding projec- 
tions made on the top and bottom of each stencil plate are made to fit 
accurately, thus ensuring the proper spacing of the letters or figures. On 
the underside of this frame a thin metal plate is screwed, having a slot or 
opening made therein sufficiently large to take the longest word, or series 
of figures required, and upon this metal plate rest the several stencil plates 
when “set up.” In order to hold down the stencil plates when “ set up” 
un inner movable frame is used, which fits inside the outer frame, and is 
secured in its place by buttons or catches attached to the side and end cross 
yieces of the frame. The several stencil piates are of such a width that one 
plate will always overlap slightly the preceding one when ‘‘set up” in the 
trame. It will thus be seen that the essential feature of the invention 
is the setting up of stencil plates somewhat after the manner of movable 
types in a frame or holder, 1n lieu of using each plate separately, 
1:67. P. A. L De FontraineMOREAU, South-street, Finsbury, 

* Machine for cutting leather, stv, 
—Dated 2nd June, 1864. 

This invention consists in the employment of a wooden bench, on which 
is permanently secured by bolts a cast-iron stand, |aving at top a shaft 
supporting a cylinder turning on its axis, and carrying at its lower ex- 
tremity a sliding plate, on the interior of which are four roliers. This plate 
has a movable carriage, having at one of its extremities a circular plate 
turning on its axis, provided with two roilers; one of them carries a 
screwed blade. A set screw passes through the sh aud the framing of 
the carriage without impeding their action. Underneath the carris i 
fixed on the bench a plate, through which pass three shafts supporting 4 
plate carrying the material to be cut. On this plate is placed the iron form 
:erving to shape the matevial to be cut; the whole is then raised up to the 
carriage by a crank arm and wheel connected under the bench with the 
} late, and by means of the set screw the frame and carriage are tirmly 
connected with the plate carrying the form. The carriage being made to 
turn by its two arms, the substance is cut to the shape required.—Not pro- 
ceeded with. 








London, 
» mill-board, &c.”—A communication. 

















1373. R. A. Brooman, Fleet-street, London, “ Lubricating arles and other | a dry nitrogenous powder, and the substances of vegetable origin in a 


moving parts of machinery.” —A communication.— Dated 2nd June, 1864. 

This invention cannot be described without reference to the drawings. 
1377. J. J. McComs Liverpool, *‘ Construction of presses for forming bales of 

cotton, &c.”— Dated 2nd June, 1864. 

This invention cannot be described without reference to the drawings. 

1378. G. CoLEs, Gresham-street West, J. A. Jaques and J, A. Pansuawr, 
Tottenham, © Manvfucture of tubular and hollow articles.” —Dated 2nd 
June, 1864. 

In carrying out this invention the inventors first make a core on which 
to form the article, and which (if a fiexible tube of considerab!e length is 
required) must be made flexible. For vessels of capacity, however, from 
which the core may easilv be withdrawn, it is not essential that the core 
should be elastic or flexible. If it be desired to produce a length of tube 
or hose, a flexible core is first prepared by covering a rope of suitable size 
With sheet rubber, so as to produce a smooth surface, which must be well 
lubricated by being covered with French chalk, or other substance, which 
will facilitate the withdrawal of the core after the tube is made, ‘This core 
is then to be surrounded throughout its length with a thin strip or strips 
sheet rubber; the covered core is then placed in a braiding machine, and 
overing of cotton is braided on. This is coated with a solution of 
utchoue, and the core is surrounded with a second covering composed of 
a band of sheet rubber as before. A second covering of cotton braid is then 
put on, followed by a coating of solution of caoutchouc and an outer covering 
of sheet rubber, and, if desired, a third and a fourth piy of braid with its 
outer coating of rubber may be added to give additional strength. When 
the required number of phes has been compieted the flexible or other core 
may be withdrawn, and the tubular or hollow article may then be subjected 
to the well-known vulcanising process, which will finish the articie.—WNot 
proceeded with, 
1u82. A, H. Wiuiiams, Fenchurch street, London, 

pocket-boots, &e.”"— Dated 3rd June, 1864. 

This invention consists of a fastening com) 
one of which consists of a pin and a spring ; the pin, which is tree to work 
up and down, has a head at one end, and a flange or rim at the other, and 
is also formed with a collar, shoulder, neck, or portion, of less diameter 
than the flange, but of greater diameter than the shank of the pin. The 
spring abuts at one end against the head of the pin, and at the other end 
against a plate, through which the pin works, The other member of the 
fastening is a plate, which the patentee calls a ‘‘catch plate,” in which is 
an opening, consisting of a narrow portion, leading at each end into a 
broader portion, one such breader portion, which the patentee calls the 
mouth, being larger than the other, which he cal!s the socket, and which 
fits the shouider, collar, or neck of the pin, The fastening is effected when 
the pin and catch plate are engaged for this purpose :—The pin is depressed, 
its e inserted through the wouth, its shank driven along the slot into 
the socket, and the spring is allowed to act avd draw the piu upward, so as 
10ulder, collar, or neck into the socket, thereby keeping the 























Fastenings jor purses, 




















to bring th 
pin engaged until it be freea by again depressing it and drawing it into the 
mouth, 





1584. W. E. Newron, Chancery-lane, London, ** Pluning machines.” —A con- 
muniiation.—Datd 3rd June, 1364. 

This invention ¢ nnot be described without reference to the drawings. 
1385. ‘I’. HoLpEN, Rawtensiall, 
"_. Dated srd June, 
> luvention cannot be described without reference to the drawings. 

li. Hint, Noltinghem, ‘* Manufacture of taps or cocks.’’—Dated 4th 
June, 1864. 

This invention consists in any improved tap or cock, in which a recess is 
foruied round the inter ‘vof, in a line with the feed pipe; this recess 
may be cast in the tap or cock, or it may be turned out or formed in any 
other manner. The recess is covered by a perforated cylinder, the interior 
of which revcives a rod or spindle, provided with two cups of leather, 
vulcanised india-rubber, or other flexible material, one of these cups iying 
above and the other below the perforations in the cylinder when the water 
is cut off. This rod and the caps are raised or lowered, when the water is 
to be turned on, by a bail or its equivalent, and at either end of the 
perforated cylinder is a conical or otherwise shaped seat, with one or other 
of the above-name! cups. The object of these two cups is to prevent the 
water from escaping, cither in the upper or lower part of th» tap, until 
such time as the bali or float has finally fallen, when the bottom cup is 
raised above the perforations, and admits the water to run through the 
outlet of the tap. As the cistern or vessel is being filled with water, the 
rising of the ball or float will force the spindle or plunger, and bring one of 
the cups below the perforations, the pressure of the water expanding the 
cup to the sides « f the cylinder, thus causing the cylinder to become water- 
tight, either for high or low pressure; and, in case any obstruction 
in the cup or cylinder, provision is made by which waste of vy 
avoided. This provision consists in having a seat below the perforations, 
so that the bottom portion of the lower cup, having passed the perforations 
of the cylinder, will be forced down by the pressure of the ball on to this 
seat below the perforations. 

1397. G. H, Exuuis, Wellinglon-road, Bromley, ‘* Apparatus for washing, 
wringing, rinsing, mangling, and arying clothes.” —Dated 4th June, ls64, 


“* Driving cylinders and doers of carding 
7 cy J ‘ 
1864, 
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This invention relates to the applicauon of india-rubber rollers, in 
combination with other means, for washing, wringing, rinsing, and 


mangling clothes and other articles. —Not proceeded with. 

1399. J. Duper, Manchester, ** Apparatus jor cutting the teeth of bevel 
wheels, or patterns Jor such wheels." —Duted 4th June, i864. 

This invention consists in the employment of a pattern or guiding slot 
or surface of the transverse form of the tooth to be produced or cut. This 
pattern slot is fitted on to a carriage sliding upon a curved arm, and actu- 
ated by rack and pinion, and is capable of being adjusted to any distance 
trom the c.ntre of a face plate (secured to the fave of the curved arm), 
according to the bevel of the wheel to be produced. Tie blank wheel is 
fitted on a shaft or spindle, the axis of which cvincides with the centre of 
the face plate, and also with a bal! and socket, or other joint, to which is 
connected one end of an inclined radial bar, the opposite end of which is 
provided with a journal or pin, which fits into and travels along the 
pattern slot or guide hereinbefore rferred to, such travelling motion of the 
end of the bar in the slot being produced either by a nut and screw action, 
or other equivalent device, This bar carries a to-and-fro traversing slide, 
actuated by a cam or eccentric, and carrying a right or left-handed cutting 
tool, similar to those used in shaping machines. By giving a to-and-tro 
motion to the cutter, and by moving the end of the bar a step forward in 
the pattern siot after each cut, a tuoth will be produced on the blank wheel 
with one half of the space on each side thereof, and half of the tooth and 
the portion of the space bemg cut with a right-hand tool, and the other 
half with a left-hand tool, 
blank wheel upon it is moved round a certain distance, according to the 
pitch of the tooth, so as to bring afresh surface under the cutter. This 
spacing of the teeth, or circular adjustment of the blank wheel, is facilitated 
by having an index or pointer attached to the shaft, and working 1ound a 
divided circ'e on the face plate. 3y changing the pattern, or making the 
face plate adjustable nearer to or further from the point or centre uj on 
which the bar works, or by varying the position of the cutter on the bar, 
and of the blank wheel along the shaft, different sizes of wheels and pitch 
of teeth may be obtained. In making wood patterns, a rotary or other 
wood-cutting tool, of course, will be fitted into the cutter holder or slide. 
it is obvious that the same apparatus would be equally applicable to the 
finishing and shaping of bevel wheel teeth after they have been cast. 

1401. J. Naren, Glasgow, * Separating certain metals and metallic sub- 
stances from ores, &e.""— Dated 6th June, 1864. 

The pateutee claims, First, the separating of metals and metallic sub- 
stances from ores, mixtures, or matters by mewns of a current of steam, 
seperheated steam, air, or gas, so as to volatilise or sublime and carry off 
the volatile or sublimable metal portions, substantially as described. 
secondly, the separating or reducing by means of gas or mixture of gases, 
substantially as described. 

1104. G. Mizotti, Upper Seymour-street, Euston-square, London, “ Clearing 
away and removing sand, mud, or other similar accumulations, from 
dock and canal entrances, the beds of veers, &e.""—Dated bth June 
1864. 

In carrying out this invention a communication is to be made by ordi- 
nary leathern hose, or india-rubber or other suitable piping, from the 
surtace of the water with a common force pump, similar to tnat used for 
extinguishing fires, an air forcing pump, or with the escape or safety valve, 
and by steam blowing through from any available engine, a strong jet of 
water or steam, or pressure of air, being thus directed through the hose or 
pipe to the accumulation it is wished to remove, would immediately caus: 
its suspension and rapid agitation in the water, and it would then be com- 
pletely carried away by any current or tidal action within the sphere 
of whose influence it might then be brought, and the desired effect pro- 
duced in a manner at once simple, inexpensive, and thoroughly efficient. — 
Not proceeded with. 

1411. W. Avery. Birmingham, *‘ Machine for grinding the tools used in 
turning or shaving the heads of wood screws, d-c."-—-Dated 7th June, 
1564. 

This invention consists of a machine in which a grindstone is provided 
with special means for adjusting it with great precision, and provided also 
with a hoider, in which the tool that is to be ground is fixed, and by 
which the tool can be presented at the required angle to the ygrind- 
tone, and then made to pass across the grinding surface. —Not proceded 
with, 

1418. A. T. Wuun, Gravesend, ond J. F. Powruu, Albion-place, Hyd: Park, 
** Separation of animal substances from rays of mized Javries.”—Dated 
7th June, 1864. 

This invention consists in a mode of treating rags of mixed fabric by 
which the inventors separate the substances of animal origin in the form of 

































posed of two principal members, | 


Aiter each tooth is formed, the shaft with the | 





condition peculiarly suitable fur the use of the paper maker.—Not pro- 

ceeded with, 

1422. J. Parkes. Handsworth, ‘* Handles for carpet bags, portmanteaus 
ladves’ reticules, de. dc.” =—- Dated 8th June, 18/4. 

In constructing a carpet bag handle according to this invention the 
inventor makes that part of the handle which is grasped by the hand of 
wood or other hard material, the said part having a nearly cylindrical 
figure, but bulged in the middle and flanged at its euds. Yo the frame of 
the carpet bag two metallic pieces are rivetied, the said pieces standing 
nearly perpendicularly to the frame. Between the said pieces the wooden 
part of the handle is fixed by means of screws passing through the said 
metallic pieces. The handle described is fastened on the broad side of the 
frame of the carpet bag, aud the varrow side which shuts within the former 
may be provided with clips which, when the bag is close, engage with the 
broad part of the frame and bear part of the strain upon the handle. —Not 
proceeded with. 

1423. A. Braae, New North-road, and G. W. Brivorman, Ak 
London, ** Construction of screws.”’—Dated 8th June, 1864, 








wrgaret-street, 


This invention consists is constructing screws in pieces of any desired 
length, being regulated according to the purposes to which they are to be 
epplied, and in uniting them soas to form one continuous screw. The 
inventors form one end of a length of the screw with a socket and the other 
end with a plug, and to unite one length to another the plug is inserted 
in the socket, and secured therein by a bolt and nut, or bolts and nuts, or 
otherwise. By writing a number of lengths made in this manner, screws 
of great length and power are constructed, and, on having rotary motion 
communicated to them, are capable of being applied to many useful pur- 
poses. — Not proceeded with. 

1459. M. and J. Smitu, Liverpool, ** Corking bottles.”"—Dated 91h June, 1864, 

In performing this invention the inventors first have an oblong or square 
frame, made of metal or wood, supported by two sides attached to said frame, 
These sides are made of metal or wood, and are attached at the bottom to 
broad picces cf the same material to steady the whole machine. They then 
place in the frame as many pistons as they may think proper, to which 
they attach cranks having knee joints in the centre of them; the opposite 
ends of the cranks to those to which the pistons are attache’ are inserted so 
as to move in the top part of the frame. ‘ihe pistons are made so as to 
pass through the under part of the frame. To one end of each piston is 
attached an arm made of the same material as the piston, which serves as a 
tide to each piston, aud which guide works or passes through a slip of 
iron or wood fastened to each side of the frame, which slip passes through 
the crank, and causes the guide to work in a perpendicular motion, Under 
the frome is arranged a cross piece of wood or iron wh: rein are placed tubes 
to receive the corks. The tubes have flange the ends through which the 
corks are forced, The cross piece of wood or iron containing the tubes for 
the cocks moves up and down so as to come exactly under the ends of the 
pistons, They connect the cranks containing the pistons at the knee j 




















frame they attach a spriny, Which spring isattached also to the end of the slip 
of iron, or whatever attaches the cranks together, and at the right hand side 
of the frame they place a ‘ever or screw which is also attached to the slip 
of iron, or whatever connects the cranks together, by which they give the 
cranks oscillating motion, which forees the pistons into the tubes contain- 
ing the corks, and thereby forces the corks into the bottles, ey also 
place a movable platform under the piece of iron or wood containing the 
tubes with the corks, to which a lever is attached and worked by the foot. 
The bottles are placed in a box which is divided into compartments, sv as 
to contain as many boitles as there are pistons in the machine; this box is 
placed on the platform and the platform raised up by the foot being placed 
upon the lever attached to the platform for the purpose of forcing the bottles 
up to the tubes contaming the corks, and also moving the cross pice con- 
—s the tubes with the corks in them under the pistons.—Not proceeded 
with. 








Wuo Inventep Cast Stee. ?—The following letter has been 
addressed to the editor of the Zimes by a correspoudeut well 
known as an authority on metallurgical subjects:—Sir,—The 
history of inventions is a subject of interest to the whole 
civilised world, and, like other kinds of history, needs correction 
from time to time as new or forgotten facts come to light. It 
is certain that in some cases the credit of valuable inventions has 
been claimed by persons who had no right to it, and that in other 
cases it has been wrongly conceded by the public to persons who 
had never claimed it for themselves, ‘The invention of cast steel 
has hitherto been generally ascribed to Benjamin Huntsman, who 
was born in Lincolnshire in 1704, and died at Sheffield in 1776. 
But if the information which I have just received from a high 
authority in Sweden be correct, it would seem that Huntsman 
yas not the author of this invention. By directing attention 
in the Times to this question, it is probable that a spirit of 
inquiry will be excited, ond further evidence obtained. Broling, a 
Swede, who lived in England, and chiefly at Shettield, during the 
years 1797, 1798, and 1799, published after his return to Sweden a 
complete description of the process of casting steel, from which I 
present you with the following nearly literal extract. It should be 
stated that Broling was Master of the Mint in Sweden, and was a 
competent, impartial, and trustworthy observer. As he specially 
inquired into the history of this invention not long after its intro- 
duction, it is reasonable to suppose that he was more likely to arrive 
at the truth than Le Play, who has strongly urged the claim of 
Huntsman to be regarded as the inventor, but who did not obtain 
his information until nearly half a century after Broling. A truth, 
oftener verified than contradicted by experience, and far from 
encouraging, sometimes strikes the inquirer—namely, that the first 
inventor of a useful process seldom enjoys the well-merited fruit 
of his labours. Poverty, generally both educator and mate of 
an inventor, compels him either to an untimely disclosure of the 
new invention, or to keep it too long, in hope of future reward, when 
somebody else, provided with greater resources, lays hold of it, and 
carries it into practice, to the great loss of the real inventor, Of 
this the history of the invention of cast steel is an example. In the 
middle of the last century (1700) there lived in Sheflield a poor 
workman named Waller, who earned his living by working up into 
lace gold and silver belonging to other persons. Always intent upon 
improving his articles, he soon found that the greatest difficulty he 
had to contend with was want of soundness and polish in bis rolls, 
the chief tools in his art. He had tried the most renowned kinds of 
English, German, and Swedish stee!, and ascertained that steel made 
in England by the process of cementation from Danuemora iron was 
the best. But as pieces of steel large enough for his rolls could not 
be procured free from flaws, he tried to melt steel by alloying it with 
other metal, but did not succeed, Only after many years of inces- 
sant labour he accidentally discovered that steel melted alone was 
perfectly sound and capable of being forged. Waller, whose beautiful 
laces were geneM@ly admired, being proud of his important invention, 
was soon tempted to exhibit his rolls, and he felt convinced that the 
secret of his art would secure to him his pre-eminence. He pre- 
sented specimens of his improved steel to some edge tool manufac- 
facturers, and the tools made therefrom showed an evenness of edge, 
and a freedom from defects, whick had bad not previously been 
obtained with any kind of steel, aud which, con-equeutly, attracted 
general attention. A rich manufacturer, into whose hands some of 
those specimens had fallep, and who knew that Waller had long been 
engaged in attempts to improve the quality of steel by melting it, 
submitted them to the examination of an able chemist, in order 
to ascertain whether the steel was alloyed or not with other metals, 
The question was scon answered in the negative, and trials were 
then made of melting steel with the addition of fluxes, to prevent 
its burping or oxidising. The result was success, and steel as good 
as Waller's was produced, Huntsman, perceiving the pecuniary 
value of the invention for edge tools, and possessing the requisite 
means, erected works, and began to melt steel on a large scale. As 
be stamped his name on every bar of steel which left his workshop, 
both buyers and consumers were under the impression that Hunts- 
man was the inventor of this kind of steel. The real inventor, 
being depressed by sorrow at seeing himself thus robbed of the 
honour as well as profit of his invention, ended his days so little 
known that an inquirer into the history of cast steel could not, 
without much difficulty, discover even the name of the author ot 
ono of the most important inventions of the last century. The 
current belief is that Huntsman was robbed of his invention by 
the artful stratagem of a rival steel maker; but if the story of 
Waller be true, it is evident that the saddle has not been put on 
the right horse. Such is the history of poor Waller; and although 
he has been dead these eighty years, yet it is not too late to do 
justice to his memory.—I am, Sir, your obedient servant, Y.” 



































410 — 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON,AND OTHER 
DISTRICTS. 

(From our own Correspondent ) 

Iron Trape: Competition of other Districts: Firm Prices in Stafford- 
shire; Confidence in the Future—Meetina or Crevitors: Mr, 
Lucas Silvester’s Affuirs—Previinary Meeting: Prices Unal- 
tered: Election of Chairman of the Association—Pia T'rape: Few 
Transactions—CoaL Trane: More Doing—Harpware Trave: 
Healthy Demand—Accivents To Steam Borters: Narrow Escapes : 
Remarks—Orrences Unper tHe Mines’ Inspection Act: Fines. 


Compeaints were being made on ’Changein Birmingham yesterday 
(Thursday) that both in other districts, and alsoin South Staffordshire, 
prices are being accepted by ironmasters which are much below the 
standard list of the association. Some Yorkshire houses are, now 
that trade is a little dull in their particular brands, making an article 
which can compete with the general makes, with the advantage of 
being of Yorksbire manufacture. Good boiler plates, which buyers 
state are equal in quality to Staffordshire, are being sold at the 
works in Yorkshire at £10. Makers here are cffered specifications 
at that price, but houses who are careful of their name promptly 
reject the offers. And “ Best best” North Staffordshire bars are 
being sent to Liverpool and Manchester at prices which are £la 
ton under the list rates for best South Staffordshire bars. The 
reduction in wages, determined upon last week, will, if it should be 
successfully effected, prove a saving of 33. a ton to masters, and will 
leave them a little more margin for negociation with customers ; 
but they are indisposed to give way, excepting toa very limited extent. 
The general belief is that if makers will only remain firm fora week 
or two specifications enough to afford a fair amount of employment 
will then be forthcoming at makers’ prices. Indeed even this week 
some firms are reporting an excellent demand for nails, rods, aud 
sheets ; butas a rule the trade is very quiet. At the same time 
there is no feeling of depression, and there is no lack of contidence 
relative to the solvency of the district. The suspension of Messrs, 
Hill and Weguelin, Russia merchants, with liabilities at about 
£130,000, announced in London on Tuesday, is thought to affect 
this district only very little. The firm did business somewhat 
largely with us some two years hack, but since that time very few 
orders have been received from them. The similarity of the name 
of one of the firm with that of the junior member for the borough 
of Wolverhampton must not lead to confusion. The Mr. Weguelin, 
of the firm named is the nephew of the member for Wolverhampton 
of that name, 

On Wednesday a private meeting of the creditors of Mr. Lucas 
Silvester was held at the Swan Hotel, Wolverhampton, Mr. Firm- 
stone presiding. It will be remembered that Mr. Lucas Silvester 
carried on the ironworks of his father at Westbromwich for two 
months after his father’s death, and that, by a friendly creditor, the 
estate, so far as it relates to the trading of the father, has been placed 
in Chancery for liquidation, Mr. Lucas Silvester now claims that 
during the two months that he was the proprietor of the works they 
were carried on at a profit, and that a balance in favour of the 
creditors of his father would be forthcoming upon the trading during 
that time. ‘l'aking the estate of the sou and father together, it has 
been stated that the unsecured liabilities would amount to £20,000, 
What proportion of these have been incurred by the son we have 
not heard, as the press was excluded from the meeting of yesterday; 
but whatever that proportion may be, the factis as stated. Mr. Lucas 
Silvester maintains that this management has not resulted in any 
loss. The practical result of the meeting, we understand, is that an 
assignment of the affairs of Mr. Lucas Silvester was determined 
upon. 

Confidence is expressed that there will be no resistance of the 
notice for a reduction of wages; but some first-class firms are 
hoping that, throughout the country, the men may stand out for a 
month. Ly that time they would be compelled, they say, to return 
to work at the drop, and the orders would have accumulated. 

At the Preliminary Meeting held yesterday, in Birmingham, it 
was resolved, as was arranged at the great meeting last week, that 
no alteration should be made in prices. At the same meeting Mr. 
W. ©. Foster, M.P., was appointed chairman of the Association for 
one year, assisted by a committee of seven future chairmen. 

Very few sales of pigs are taking place, and those only in 
extreuely small quantities. 

Gubbin and white ironstone are moderately inquired for, but 
prices have a downward tendency. 

In the Dudley district there is a brisk demand for coal, in con- 
sequence of masters endeavouring to have a good stock at this time 
of the year; and a few goud sales have taken place, in the past day 
or two, in the Wolverhampton district, in exceptional cases, in 
which masters have allowed their stocks to ruu very low. 

No material change has taken place in the condition of the hard- 
ware trades during the past week. At the time we write work is 
being generally resumed, although the holidays will not be virtually 
over for another week. Manufacturers, however, have sutflicient 
orders in hand to keep them busy, so that there will not be much 
work done on account of stock. In Birmingham the hollow ware 
manufacturers and the edge tool makers are well supplied with 
orders ; and when the travellers for other houses have got fairly on 
the road again it is expected that orders will come in sufliciently 
Jarge and numerous to keep the works employed. During the past 
quarter trade has been, upon the whole, much better than has been 
the case in previous years, although the peculiar state of the money 
market has been against the commercial world. An improved trade 
throughout the district is anticipated for 1865. 

It is much to be regretted that the facts of the narrow escape of 
steam boilers from explosion do not become kuown, for they would 
be as useful to the steam engineer as the details of actual explosion, 
and they would have the advantage of bein unaccompanied by the 
too frequently ay palling accounts of fearful loss of life. Several 
such cases have happened during the past fortnight in the Midland 
Counties, One was a large boiler heated by puddling furnaces 
which, by the inattention to the self-feeding apparatus, became so 
short of water that the greater part of the shell was made red hot, 
and one plate was rendered so soft and weak that it bulged out and 
rent open, and allowed the steam to escape. Another was a large 
plain cylind:r boiler working with several other similar boilers on 
each side of it, the feeding of which was forgotten unti' the water was 
so low as to very much overheat the sides. Another was also a plain 
eylinderof smallersize,one plateof which, owing to an accumulation 
of wind on the inside preventing the contact of the water, became so 
overheated that the plate bulged downwards, and become so soft with 
the heat that the pressure burst it open and let the water into the 
fire. This defect was no sooner remedied by a new plate than a 
similar accident happened in the same place. But public attention 
has been more particularly drawn to two other cases, in consequence of 
the engine tenters being brought before the magistrates for neglect. 
The first occurred in Birmingham, at the works of Messrs. Evans 
and Atkin, to a plain cylindrical boiler 50ft. long and 34ft. diameter 
fitted with both float and gauge cock. The feed was so regulated 
that the water was so low as to allow 12ft. of the boiler to become 
red hot. ‘The man concerned was discharged at the request of the 
masters, on the ground that the float was so tightly packed that it 
did not act readily, and that when he discovered the mischief he 
acted properly aud withdrew the fire, without letting in the water. 
In fact it was most likely the cooling of the boiler too quickly which 
caused the mischief to the plates, which were said to be cracked and 
much injured. The other case was at the Globe engine at the 
Gospel Ouk Colliery, near Tipton, belongin,s to Messrs. Grazebrook 
and Aston. The engine was worked by two plain cylindrical 
boilers, which had been used until late the previous night, and were 
leit by the night man with fires under, but the dampers down, so 
that they could only smoulder. The day man arrived early 


in the morning, and had commenced to work the engine, 
when after a few strokes the nearest boiler began to jump 
in its place and make a loud noise, which so frightened the 
man that he stopped his engine, jumped through a window, and ran 
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home, calling to about fifty colliers, standing warming themselves 
near the boiler, that it was ¢oiug to burst. This did not take place; 
but it was found that the water was so low in that boiler that the 
sides had become red-hot, and the noise and jumping were, doubt- 
less, caused by the water being thrown in by the working of the 
engine. It was subsequently found that the sides were much 
injured, and that the blowcock at the bottom was broken, which 
may have caused the escape of the water, or have been caused by 
the jumping of the boiler. The day man was dismissed with a 
caution, but the night man, who ought to have remained all night 
at the engine, was sentenced to fourteen days’ imprisonment, all 
the boilers belonging to firms who use all the means in their power 
to work them safely, aud give every facility to their proper repair. 
That no further mischief resulted from the neglect of the attendants 
may be attributed, mainly, to the excellence of the quality and 
workmanship of the boilers ; and that no explosion resulted in two 
cases when water was put into the hot boilers was, doubtless, 
because the water was properly conducted to theb ottom of the boilers, 
into that which remained in them, without dashing into the heated 
metal; and also to the large and efficient double safety valves with 
which they were fitted. 

Three informations under the Mines’ Inspection Act were heard 
bc fore the magistrates at Willenball on Monday last. The first case 
was that in which George Williams, mine agent at Bentley Colliery, 
the property of Messrs. Barker, was summoned by the Mines’ 
Inspector of the district, charged with neglecting to report an ex- 
plosion in the colliery in question, whereby a man was killed. The 
offence was proved by the inspector, and the defence was that the 
defendant did not hear of the explosion for some days after it 
occurred, ‘I'he magistrates fined Williams £10 and costs, half the 
maximum penalty. The butty of the same colliery was charged 
with having neglected to fence the part of the workings at which 
the explosion occurred. It was shown by the defendant that the 
part named, although not fenced off, was marked “ dangerous.” 
The magistrates inflicted the full penalty of 40s. and costs. A case 
was granted. 

Edward Foster, agent to Messrs. H. B. Whitehouse and Son, 
New Cross Colliery, Wednesfield, was charged with an offence 
similar {to that of Williams. A man was killed by a fall of clod on 
the 22nd ult., but no notice of the accident was given to the inspector. 
The defendaut was fined £5 and costs. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo.: Patent Case at the Assizes—StTate or TRADE: Derby- 
shire ; South Yorkshire: Shefield—Tuk Late Waterworks 
DisasteR NEAR SHEFFIELD: Leport by Messrs. Simpson, Hawks- 
ley, Bateman, Fowler, and Harrison—Nonru-Eastern Disrricr: 
Lhe Cleveland Iron Trade: Byers Green Colliery—Scoruann : 
Greenock Harbour; Railway Amalgamation: Trade in the Coat- 
bridge Listrict: Glasgow Association of Assistant Engineers. 

We cormence with Liverpool. ‘The proceedings at the last sitting 

of the Mersey Docks and Harbour Board presented no features of 

general interest. At the Assizes, yesterday week, the case of 

“ Christie (executor) v. Leslie” was disposed of. Iu this case Mr. 

Charles Hope Christie, of Liverpool, the executor of the late Mr. 

Beattie, sued Mr. Andrew Leslie and Mr. Henry Lewis Wainwright, 

of Liverpool, for an alleged infringement of a patent which was 

taken out, in the year 1850, by Mr. Beattie, for some improvements 
in the mode of adjusting the screw and rudder in screw steamers. 

As previously constructed, with the screw placed between the 

rudder and the hull, it was found that the wash of water from the 

screw interfered with the action of the rudder, and that, on the 
other hand, the rudder itself impaired, to some extent, the proper 
action of the screw. By Mr. Beattie’s invention the screw was 
placed outside the rudder, and connected with the bull by the 
axle possing through the rudder, which to effect this is divided 
into two parts, one opening above the other below the axle. Mr. 
Jeattie’s invention was very similar to that of Ericsson; in fact it 
was contended by defendant’s counsel that the inventions were 
practically the same ; but for the plaintiff it was urged that though 
in Ericsson’s plan the rudder was intermediate, there were substan- 
tial improvements in the adjustment of the shafting, stufling-box, 
and so on, which formed ample scope for the patent of Beattie. 
In fact it was stated that licenses had been taken out to use and 
apply Beattie’s patent, and that the defendants themselves in some 
instances had paid the royalty. A number of witnesses having 
been called for the plaintiff, evidence was adduced for the defence, 
with a view to show that Beattie’s invention was little if anything 
more than a stronger framework than that used in Ericsson’s plan. 

A verdict was returned for the defendant. 

In Derbyshire the coal trade continues in a satisfactory state. 
There is not much to report as regards iron. The Staveley Coal 
and Iron Company is busily engaged upon the pipes for the London 
Pneumatic Despatch Company. ‘I'he Clay Cross Company’s works, 
at Morton, are progressing. The coal and iron trades of South 
Yorkshire continue in an active state. ‘There Las been a consider- 
able amount of business done at Sheffield by the silver plating and 
Britannia metal trades. Some firms in these branches are exceedingly 
busy, and have done a larger business than usual, both for the 
London and the provincial markets. Other firms, however, 
complain that orders have been smuller than usual, and, on the 
whole, there has not b-en more than an average business. ‘Che sheep 
shear and some other branches of the edge trade are still active, but 
dulness pervades nearly all other branches. The cutlery branches 
are much quieter than usual at this season, though some of the best 
houses have considerable orders for secondary qualities of cutlery 
for India, and the last mails have brought moderate orders from 
Australia, Some firms are well employed on orders for the Southern 
States. In other markets and branches there is no change to uotice. 
The steel and heavy trades are generally quiet, and travellers in 
Lancasbire report that shopkeepers are in many instances doing less 
business than last year. Though what is known as the ten per 
cent, colliery strike, which has lasted several months in the South 
Yorkshire coalfield, formally came to an end recently, by the men 
consenting to go in at the old terms, many of them are still out of 
work, the supply apparently being more than the demand. ‘This 
strike, itis calculated, has cost in the aggregate to masters aud men 
£100,000 or more, 

Iu reference to the dreadful disaster at Sheflield, it may be stated 
that the directors recently sought the advice of Mr. Simpson, Mr. 
Hawksley, Mr. Bateman, Mr. Fowler, and Mr. Harrison. ‘lhese 
gentlemeu have delivered an elaborate report, in which they dissent 
trom the opinion of Mr. Rawliuson and Mr. Beardmore as to the 
cause which led to the rupture of the embankment. They saw 
there was no fracture of the pipes, and that the embankment was 
composed of materials which would not have slipped if the base on 
which it rested had been immoveable. They think, therefore, that 
““we must look for causes other than supposed imperfections in the 
quality of the materials or workmanship for the failure of the reser- 
voir.” They then say:—* After a fuil consideration of the col- 
lateral circumstances, we are unanimously of opinion that the acci- 
dent was occasioned by a landslip, which occurred in the ground 
immediately on the east side of the embaukment, and which ef- 
tended beneath a portion of its outer slope, involving in its conse- 
quences the ruin of that portion of the bank, and producing the 
catastrophe which followed.” 

The Greenock Harbour Trust has negociated a loan of £100,000 
from the Exchequer Loan Commissioners, for the prosecution of 
new works. On dit that the French Transatlantic Steam Company, 
carrying the mails between Havre and New York, have contracted 
with Messrs. Robert Napier and Sons, Glasgow, for two large and 
swift screw steamers for its postal service. \Ve understand that 
terms of amalgamation have been adjusted between the Glasgow 
and South-Western and Kirkcudbright Railways. Trade in the 
Coatbridge district is at present in a satisfactory condition, so far 








as employment is concerned, but the late decline in the prices of 
iron causes the proprietors and employers at the respective malleale 
works not to be so anxious for orders until prices improve. At ti.o 
last monthly meeting of the Glasgow Association of Assistan1- 
Engineere, Mr. J. Albert Smith, president, in the chair, the 
preliminary business being disposed of, one of the members pro- 
ceeded to read a paper on “Reaction Water Wheels.” The paper 
was interesting, and was listened to with attention. 

Witb reference to the north-eastern district we may note that the 
position of the Cleveland blast furnaces is returned as follows :— 


Place and Owners, In. Out. Total, 
Eston—Bolckow and Vaughan .. «ss «ss « 9w— . 9 
“ Clay Lane Co. .. oc oc ce of ce 6 wu of 6 
o South Bank Co... 2 «. «os «+ oe 3 sem o 8 
Cargo Fleet—Jones, Dunning, and Co. .. .. ZB so of 8 
” Cochraneand Co... .. «+ «. 4 1 ow 4 
99 Gilkes, Wilson, Pease, and Co. .. oe a wo & 
Middlesborough—Bo!ckow and Vaughan... .. 4 we of 4 
a Hopkins and Co. .. .. « 2 1 oe BZ 
Port Clarence—Bell Brothers .. .. ee 6 wo = oc 6 
Norton—Warner, Lucas, and Barrett .. .. Bu « 8 
Stockton—Holdsworth and Co. .. .. «2 « S cc « 8 
Ferryhill—Rosedale Iron Co. (limited) .. «. Doe Ok ape 
Newport-B. Samuelson .- .. ss oe Sco o 3B 
Thornaby—W. Whitwell and Co. ee oe ee 3S wm . 3 
Darlington—South Durham Co... .. 1. «« S w= ow 8 
Witton Park—Bolckow and Vaughan .. .. G oo = oo $ 
Stanhope—Weardale Iron Co. (limited) .. .. . =e os EZ 
Towlaw—Weardale Iron Co. (iimited) .. .. & «= wo § 
Cousett—Derwent Iron Co, (limited}.. .. «. 8 10 .. 18 
E26 os ce ee ce oe «6 10 87 
The following blast furnaces are building .— 
Normanby—Jones, Dunning, andCo. .. .. 1 nearly ready. 
Eston—South Bank Co. .. .. -» os «. 2 nearly ready. 


” ‘ —. oe se 4 1 two-thirds completed. 
Middlesborough—Hopkins, Lloyd, and Co, 
Eston—Bolckow and Vaughan .. 
Fighting Cocks— Middleton Iron Co. 
Ferryhill—Rosedale Iron Co. (limited) .. 


Eston—South Bank Co. ee ae 
Middlesborough—Stevenson, Jacques, and Co. 
Cargo Fleet—Swan, Strawbenzie andCo. .. 2 on 
Carlton—Baston and Co. 2 half completed. 
The trade of the district is in an unsettled state as regards the rela- 
tions between employer and employed. At a special meeting of tiv: 
North-Eastern Railway Company, held at York, on Friday, a resi- 
lution was passed, authorising the issue of new preferential stock tu 
the amount of £1,869,000. 


2 is 

2 half completed. 
os 2 * 
4 nearly "ready. 
4 commenced. 


not 





In Rails, but little doing this week and prices are quite nominal. 

CoprpeR.—A steady demand. The prices are £97 for Manufacture. ; 
Chilian at £81; Burra Burra, £94 per ton. 

Tin.—Depressed, and a downward tendency. 
Straits £86 per ton. 

Tin Puates.—No business doing. 
per box. A 

Leap.—Some business has been done at £20 10s. for soft English, and 
£19 10s. Spanish. i 

SPKLTER.—No business done and £20 per ton is the nearest price. 

Moats and Co. 


Banca at £90, and fine 


Coke, 21s. 6d., and charcoal, 26s, Gu. 


Old Broad-street, London, E.C., Dec. 28th, 1864. 
PRICES CURRENT OF TIMBER. 








1863. 1864. | 1863. | 1864, 
Perloaad— #8 £8 £ &£ & Perload— £4545 £68 £ +. 
Teak........++00+-13 101310 12 013 0/|| Yel. pine per reduced C. ' 
Quebec, red pine .. 310 415 310 4 10|/ Canada, Ist quality 17 01819) 17 018 © 
ellow pines. 310 4 0 310 410) 2nd do... iL 01210; 11 O12 ¢ 
St.John, N.B,yel..0 000 00 0 0} Archangel, yellow 13 101410 13 0131 
Quebec, oak, white.. 610 7 0 510 6 10); St, Petersbg. yel... 11 1013 0) 11 10 12 | 
ire 310 410 310 410)| Finland. 8101010) 9 O10 0 
00 0 0 O 0)! Memel .. - 10 015 0; 10 015 + 
5 0 310 5 O|| Gothenburg,yel...10 011 0) 10 OM 6 
610 310 6 Ww! white 9 “ 910 9 0 915 
ee 4 0 210 3 10/| Gefle, yellow...... 10101110; 1010111 
Memel, fir . 4 0 3 & 3810)|Soderhamn...... 9111 5 910101 
Riga ..... 315 303 5 Christiania, per © ) x ' 
Swedish ..........2310 215 210 215 12f, by o by9> 18 023 0; 21 0 23 
Masts, Queb.rd.pine 510 610 5 0 6 0)|  in.... yeilow | 
yl. pine 510 610 5 0 6 0|| Deckplank, Dnts 01,16) 0414 
rd.pine 0 0 0.0 0 0 0 Oj| per d0ftdin.. f | 
Lathwood, Dantz.fm 710 810 510 6 10)/ Staves, per standard M, _ oe r 
‘St. Peters 810 910 8 O 8 1U|/ Quebec,pipe...... 60 0 650), 70 0 750 
Deals, per C., 12ft. by 3 by 9in. 1} punchon 18 0 200, 18 0 204 
Quebec, wht.spruce 15 1018 0 151018 10// Baltic crown} 220 0 250 01150 0 1600 
St.Jhn,wht.spruce 13 015 0 14 01510)| pipe......-- 





Enorveertnc Monstrosit1zs.—The southern approach to the city, 
by the Borough High-street, was, until lately, by no means a uis- 
credit to the metropolis. In ancient times, this was the great high 
road from Dover to the counties nurth of the Thames ; the river at 
that point being spanned by the picturesque old bridge, which was 
studded with houses, and furnished with a beautiful little chapel. 
This bridge being the key to the city, in a military point of view, 
was protected by watclh-towers and gates, which offered, on more 
than one occasion, an effectual barrier to the admission of rebellion 
within the city. As peace and prosperity increased, the full capacity 
of the bridge ‘was required for traffic accommodation, and thus the 
houses and the other obstacles gradually disappeared. Eventually, 
in our own times, the bridge gave place to the present noble structure, 
which stands some little distance west of the old site. The roadway 
of the new bridge is much wider, and on a far higher level then 
that of the old one, and the approaches at both ends being raised 
and expanded to correspond thereto, this entrance to the city had 
really an imposing effect, which was considerably enhanced by the 
clearance made by the railway companies on the right of the Borough 
High-street, and on the left by the tineold church of St. Mary Overy. 
Now, however, ti:is locality, so full of historical reminiscences, has 
been delivered into the hands of an engineer, who, with fuil parlia- 
mentary powers and ample pecuniary resources, has shown no ordi- 
nary capacity in dealing destruction to the picturesque. The 
problem was, to carry the South-Eastern Railway tratlic westwards 
across the Borough-road. To do this Mr. Hawkshaw constructed 
two enormous iron troughs, of the most unsightly description, by 
one of which he spanned the entrance to the London Bridge Rail- 
way terminus, and by the other the High-street; each tube having 
its bearings on a central pier, which, to heighten the effect of 
the whole work, has been expanded into an ale and porter ware- 
house. By means of these iron troughs, which are entirely devoid 
of ornament, the railway traffic crosses the road at an angle of some 
65 deg., and at an elevation of about 35ft. above the roadway. 
The railway bridge consequently overshadows the church of St. 
Mary Overy, and affords an admirable standing point for inspect- 
ing the condition of the roof. Now, for a railway iron bridge to span 
avy leading thoroughfare is, in itself, an offence against public 
taste, as the recent discussion with respect to the Ludgate-:treet 
bridge has shown; but when it is proposed to cross at such an 
angle as this Southwark bridge takes, aud in close proximi y 
to a church upon which large sums of money have beeu 
recently lavished, with a view to bestowing honour where 
honour is most due, and when, moreover, its design is studiously 
ugly (for the troughs are dissimilar, the upper edge of one being 
straight, or nearly so, and the other bowed, as if to destroy the 
symmetry), then, we say, the Legislature ought, regardless of the 
question of utility, to put a veto on such a vile contrivance. If no 
regard is to be paid to the local interests involved in the projects of 
railway engineers, we shall, ere long, have localities depopulated, or 
replaced by inhabitants whom the depreciated value of property Las 
attracted thither. Had it been possible to have done this work, to 
which we have drawn attention, at an earlier period of our history, 
the engineer would undoubtedly have been ordered to remove it 
at his own expense; und we think it would only be right if, 
jointly with the railway company, he were compelled to do so 
now. As it is, it will stand a lasting disgrace to the age,—demon- 
strating at once the contempt we show to architectural propriety, 
and the shallow resources of our engineering knowledge in Lrving 
resorted to so witless an expedient for distributing our ré.iway 
traflic over the metropolis.— Newton's Journal of Arts. 
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(jffice for Patents s of “Invention, 4, 
—The *‘ Circular of eesti , 


Charing-cross. 
may ow had, , as to the reduced expense and facility of protection 
for inventions” poe A the new Patent Law for the Uni Kingdom, or 
Foreign Countries; and every information as to al! patents granted from 
1617 to © the resent time, b ore ing meee A or by letter to Messrs. 
PRINCE at CO., Patent O Pee gar-square, Charing cross. (5017) 


(jitice tor Patents, London.— Messrs. 


DAVIES and HUNT (1, otpas. Lincoln’s Inn, London, W.C.) 
continue to procure BRITISH and FOREIGN PATENTS for Inventions 
and Registrations of Designs, at most moderate charges. Intending 
Patentees should obtain their ** Handbook for Inventors,” gratis, on appli- 
cation or by letter. (8932) 








()itice for Patents. — Mr. William 
SPENCE, Assoc. Inst. C.E., begs to inform his clients that he has 
REMOVED his Chambers to No. 8, QUALITY COURT, re a 
LANE, W.C. H195) 


nventions !—Mr. William Brookes, 
Patent and Registration Agent (25 years’ prac‘ice in patent enettand, 
62, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


Patent Oftice, 53, Chancery-lane.— 
CLARK, Practical Engineer, Patent Agent, and Mechanical 
ouae tsman, of Twenty-five years’ experience, begs to offer his services 

to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on eupliestion. 


Patents. —Mr. Vaughan, Member 


of the Society of Arts, British, Foreign, and Colonial Patent Agent, 











Malleavle Iron Castings of Superior 
quality are Manufactured by the original Patentees, EDWARD 
LUCAS. and SON, Dronfie'd peendeh, near Sheffield. 

All orders promptly attended to.—London Office, No. 8, ee 
B'ackman street, Borough. 419) 


punching and Shearing Machines 

FOR SALE CHEAP, suitable for §, 4, and § Plates, for Fand and 
Steam Power, cr od to E. PAGE and Cu., Laurence Pountney-place, 
Cannon-street, E. G552) 


Thos. Dunn and Co. (Unlimited). 


LARGE LATHES, PLANING MACHINES, &c., &., Worked for 
the 1RADE, Turning 20ft. diameter ; ditto 33ft long, and Screw my 
Planing 23ft. x 6ft. Sin. x 6ft. Gin. Wheel eg Shaping, &c. ; 
Mill Gearing, Smiths’ Work, Boilers, &c. &c.—Windsor Bridge Iron Works, 
near Manchester. (G1440) 





Printin oo Estimates for Printing 
oo S| of Work forwarded by TAYLOR and GREENING, 
of Guapeehosinth, Fetter-lane, London, Printers of “‘ THE — wa) 


Locomotive Engines, for Contrac- 


TORS’ or Colliery purposes ; are made strong, and of the best mate- 
rials, and can be supplied on very short notice, by the FALCUN KAIL- 
Way a T COMPANY, Loughborough, London Offices, 89, Fieet- 
street, E.C. (F252) 


* . 4 . a] oe Sage 
Drllin g Machine for Sale.—Very 
powerful tool, back-geared ; has revolving table on pillar in front, 
and wil] admit 15in, 
Also, several single power machines.—Apply to E. PAGE and CO., Lau- 
rag Pountney-place, Laurence Pountney-hill, Cannon-strect, London, 
(G27 











Brick rick, Pipe, ,and Tile Machines.— 

E. PAGE and CO.’s PRIZE BEDFORD BRICK —_ TILE MA- 
CHINES, for hand power, are the most simple and r 
Illustrated Catalogues and Prices maybe had of E PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in ven in operation daily. (E365) 


Palfreeman and Clark, Practical 
Engineers, are prepared to make Rete of, and undertake the 
execution of, Locomotive and Stationary ENGINES, BOILERS, TOOLS, 
&c., for general purposes ; and will also superintend the execution of 
orders a this country for abroad. —4, CORPURATION STREET, MAN- 
CHESTE (H97) 
\i essrs. R. J. and LE. Coupe, 
+ Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
« and Non-Condensing Steam Engines up to any H.P., Sugar 














54, Chancery-lane, W.C., transacts every description of t con- 
nected with Letters Patent for Inventions. Provisional procection, 6 to 
guineas. A “ Guide to Inventors” free by post. _ (F248) 


atents.—General Office, 73, Fleet- 


STREET.—MARSHALL and CO., Sete and Draughtsmen, 
call particular attention to Inventors, Every department of Practical 
Science consulted for the Inventor's interest. Provisiunals on liberal 
te: ms. (P206) 


Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOREIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London, Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F205) 


‘yo Inventors. —The General Patent 


COMPANY (LIMITED), 71, Fleet-street. London, affords specia 
facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 
NEW INVENTIONS, ‘and obtains Patents for Inventions at moderate 
charges. A Handbook Gratis. R. MARSDEN LATHAM, Sec. 

(F201) 


Wi ire Ropes for Mining, Railway, 
and ENGINEERING PURPOSFS,.—Steam ’lough Kopes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rop: Lightning Con 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to smal) gear.—WILKINS and WEATHEKLY 
39, Wapping, London, E. (B4av4 


Wire Ropes of Every Description. 


—Stzand for Fencing, Railway Signals, Wire Sash Co ds, Coppe 
Lightning Conductor-, Submarine Electric Cables, and Telegraph Stores, 
&c.— JAMES STEPHENSON and Co., Millwall, London, E. F130) 


Wn. Coulthard and Sons, _ ered 


and Manufacturers of BLAST ENGINES, Park l:onworks, 
Blackburn. (H4 6) 


John Norman and Co. Manufacture 


Flour Machinery, with recen: improvements ; Sawing and Planing 
Machinery, Water Wheels, and all kinds of Mill Work in general also 
High and Low Pressure Engines, Pumping and Wiuding Engimes, &c. 
Specifications, Designs, and Working-plans prepared for. buildings and 
machinery where steam and water power is applied.—For particulars, 
apply. at their new werks, Pulteney-street, Broombiil, Cugre, at 
removed from the Broomhill ire: works. G4nl) 


Henry Bayley, Son, and Co, En- 
gineers and M facturers of all kinds of Railway 
Plant, Fish-bolts, Spikes and Ri-ets, by Patent Machnery, makes of 
Boilers, Tron Roots, Bridges, Girders, Water Tanks, &c., Traveiling Cranes, 
Lifting Crabs, Mortar Mills, &c. &c. Also Inventors and Sole Makers of 
the Patent Improved Diagonal Cotton Gin, unequalled for its simplicity 
and effec:iveness, Will turn out from 80 to 40 Ib. of Shurt, and 40 to 5: Ib, 
of Long Staple Cotton per hour.—ALBION IRON WORKS, Miles pan 
Manchester. 239) 


rmerod Grierson & Co.. ‘Knymeers. 
Millwrignts, ana Beilermakers, ST. GEORGE’S IRONWUkKKs, 





























MANCHESTER, beg to call attention to their stock of PATTERNS .or 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., oemg tne largest | 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the | 
list will be suppiied on very advantageous terms. ano no cnarve i mace 
for _ the use of Patterns. List of Patterns and Prices forwarded on 
ion facturers of Wrought and Cast Iron Bridges, Iron | 
weeiting Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
and Tanks Hy draulic and other Presses, &c. &.—London Office, East India 
House, 5 » Lime- street, E C. (E429) 


gineers’ Tools, &c.—6, 5, 3, and 2ft. 


n 
E28 slotting Machines ; 4 to 3 ees } to l}in. crewing. Machines . com- 
bined Double Lever Punching and Shearing Machines; lin. plates, 24in. from 
edge; Hydraulic Beam and Angle Iron Bending Machines , Double Scrap 
Shear, with Engine; Planing Machine, to plane 14ft. long, 7ft. square ; 
two Toul Boxes. Also numerous Lathes, Drilling Machines, &c. —Frices 
and particulars on application to Messrs. FRANCIS BERRY and SONS, 
Caiverdaie Lronworks, Sowerby Bridge. Yorkshire. (Glu? 2) 


[ihe Harrison Boiler, made of any 


size, from 6 to 50-horse power, with nat iron spheres 8in. diameter, 
each of which will sustain a pressure of 1,500 Ib. per square inch ; is safe 
and economical, has a large amount of heating surface, and will stand in 
two-thirds the space of au ordinary boiler, and can iso be very advan- 
tageously employed in utilising the waste heat from a reverberatory 
furnace, and without the possibility of a dangerous explosion. 
JOHN HETHERINGTON and SONS, Engineers and Tool Makers, 
Vulcan Works, Poliard-street, Mancheste:. Makers also of Cotton Machi- 
nery. (G1238) 


Vulcanised India-Rubber | ‘Valves, 


PACKINGS, BANDS, WASHERS, from 1s. per Ib; and all artistes 
in this material fully warranted. Prices guaranteed 15 per cent, below 
any otbers.—G. P. DODGE, 79, Upper Thames-street, London ; Works, 
Bermondsey ; sole contractor to the Admiralty. N. B. Six Medals have 
been awarded Mr, Dodge for his Rubber Goods. (G1827) 


Vulcanised India-Rubber Goods.— 


Valves for Steam Engines, Pumps, Packing, “c. ; Hose for Brewers, 
Agricultural, and general purposes ; Gas and other Tubing. 
Pure India-Rubber supplied in Blocks, Sheets, Tapes, &c. 
Submarine and Sabterranean Telegraph Wires insulated with India- 
rabber, for which H M of International Exhibition, 1862, 
was awarded to 

















WELLS AND HALL, 
Telegraph and India-Ruober Works, Mansfield-street, ee h.. E., 
and 60, Aldermanbury, E.C. _UHI94) © 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPA its &e. 


‘Phe Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction, 
Washers, Fiexibic Tubings. 

Sheets. Driving Pelts or Mill Bands, 
Railway Buffers. Engine Packing. 


And ali other India-Rubber articles in use by e 


eers and others. To 
be had at the Mills, 7m, N., Middlesex. arehouse, 9, Gresham- 
street W London, 


N.B.—Sole ee of Valves of the Patent Mineralised (Red) 





Sndia-Rubber, up to 6 ft. in, diameter, in any thickness, (621) 


Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H. P., constantly in stock. E1504) — 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, iia, 


( . and J. Brown and Co., Rother- 
® HAM IRONWORKS, ROTHERHAM, Manufacturers of PATENT 

SOLID WELDLESS tRON and STEEL-FACED LOCUMOTIVE ENGINE, 

TENDER, CARRIAGR, a and WAGON TYRES. (G408) 


} he London Drawing — Association, 
for supplying Engineering, Mech 1, and pater 
Drawing Designs, Maps, Plans, Tracings, &c. a cones stamp for Pros- 
pectus. FREDERIC YUUNG, aon 
7, Duke-street, Adelphi, London. E376) 


[)raughtsmen and Engravers on 

WOOD.—C. and A, YOUNG (late C. Young) Illustrate Magazines, 
Catalogues, &c., in the best style, 3 and with the utmost despatch. Cha: ges 
strictly moderate, I P ° invived.—21, Paternoster-row, 
E.C, 


(F262) 
‘ 1 ~ 
d ohn Fowler, Jun., 28, Cornhill, 
LON DON, E.C, 
Full particulars of FOWLER'S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent posttree.  (Blz4) 


Varo s Patent Metallic Bridge Work 
is the Lightest, Strongest, and most Durable in the World, according 

price. RAILWAY « LANT of every description, —WINDSOR BRIDGE 
TRON WORKS. near Manchester. + F105) 


? ‘ “4 ° . - 
Roscoe s Self-Acting Lutricators for 
STEAM ENGLNES. —Testimonials and Price~ Pust-tree.—Apply to 
EDWIN H. NEWBY, Leicester. 
The above Lubricators grease every particle of steam 1-revious to its pass- 
(é 





























ing through the valves inte the cylinders. 1997) 
}ivan Leigh, Son, and Company 
(LIMITED). 


Capital £150,000, in 6,000 Shares of £25 each, of which more than three- 
tou: ths has . een already privately su weribed. Deposit. £1 per Share on 
application, and £2 on allotment. Subsequent call. will be muie at in- 
tervals of not less than three mouths. It is expec'ed tha) not more tuan 
£12 lus. er Share wil! be called up for at least eighveev months, In the 
event of no allo:ment being made, the deposit mouey will ve returned 
withvut any deduction. 

DIRECTORS. 

Evan Leigh, Esq. (Messrs, Evan Leigh +™ Son), Engineer, Manchester, 
Chairman. 

Jame: Fietcher, E-q. (Messrs, Wa. Collier and Co. , Engineer, Salferd ; 
Director of the Lancashire Steel Company (Limited). 

Alderman Heywood, J.P, Ex-Mayor of Manchester ; Director of the Alli- 
ance Bank (Listed). 

Frederick Allen Leigh, Esq. (Messrs. Evan Leigh and Son), Engineer 
Manchester. 

Alderman Kubert Neill, Contractor, Manch ster. 

Robert Penny, Esq. (Messrs. twobert Penny and Co.), Merchant, Man- 
chester ; Director of the National Boiler Insurance Company 
(Limited). 

Charles Thomson, Esq., Manufacturer, Manchester and Stockport ; Chair- 
man ot the Ge.eral Property and Finance Company (Limit d), and 
a. Chairman of the National Boiler insurance Company 





(Limited). 
Alderman Tysoe (Mc Ssts. _Charles aad and Sons), Spinner, Salford, and 
New C treet, 
ERS 
The Alliance Bank (Limited). 75 73, King- -street, Manchester. 
RUK 
Messrs. Mewburn and fe amg Manchester and Halifax. 
Souicirors, 
Messrs. Hulme and se 33, Piccadilly, Manchester. 
AUDIT RS. 
Messrs. Alfred Whitworth, Clemesha, and Co., 7, Norfolk-street, Man- 
chester, 


ABRIDGED D PROSPECTUS. 

This Company is formed for purchasing aud carrying on, as a joint-stock 
enterprise, the well-known works of Messrs. Evan Leigh and Son, Engi- 
neers and Machinist, Miles Platting, Manchester. 

The terms of purchase are of a very satisfactory character. The Plant, 
Machinery, Tools, &c., are to be taken at a valuation, one valuer being 

ited by the lors, and one by the purchasers, 

“The sum agreed to be paid to the vendors for patents, good-will, increased 
value of land, and contracts on hind, will be taken in shares of the Cum- 
pany, with £20 per share only credited thereon, leaving a liability on such 
shares of 2) per cent. ; and the vendors take a further imterest nm the Com- 
pany by subscribing for £10,000 worth of ordinary shares, and agree to 
become managing directors tor five years, thus securing the advantage of 
their long practical experience. 

The vendors also agree to hold all shares taken by them for at least 
three years, during which period they guarantee to the shareholders a 
dividend of not less than 10 per cent. on the paid-up capital of the Com- 
pany, and continue the holders of more than one-third of its entire 
capital. 

he Works are most eligi»ly and conveniently situated, being in imme- 
diate contiguity with the London and North-Western and Lancashire and 
Yorkshire Railway (the latter running through the very centre of the pro- 
perty), thus affording every facility for the transport of goods and material, 
and ¢ff cting a considerable saving in the working expenses of the esta- 
biishment. 

‘he demand for Leigh’s Patent Cotton Gins, Top Rollers, Carding, 
Engines, Shaftings, &c., is greatly on the increase, and, with additiona: 
capital invested in the concern, there is a certainty that orders to an 
unlimited amount can be readily obtained, both at home and abroad, 
Messrs. Evan Leigh and Son having already an extensive connection in this 
oer and on the Continent, in Asia Minor, India, and also in America 
and Egypt. 

This Compan enters upon the occupation of works which i nave = 





fox Brothers, Derby, Engineers, 


ENGINEERS’ TOOL MAKERS, late Joseph oar James Den, 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 
Machinery.— London Address, 151, Fenchurch-street—W. G. Wuirrs, 
Agent, (E1172) 


Ironfounders, &e—J. Ireland, 


oO 

| Foundry) Engineer, Mea ance, begs to call the attention of ene 
founders to his 1 ATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving o: ‘rom 80 per cent, to 50 per cent. in Cokes, and also melts 
the metal in much 'ess tine, without any additional labour or expeuse.— 
Full particulars and Te-timonials can be had, on application, at his Office, 
21, Moreton-street, Stran .eways Manchester. (E2072) 


CORRUGATED LRON WORKKos. 


All kinds of Iron 1 Roofing, Buildings, 


WORKSHOPS, Stores, Houses, Churches, Schools, &c., for home or 
-xportation. Manufacturer of Hot-water A) paratus for Horticultural and 
other buildings.—Apply to W. H. GRI#FITH (late RICHARD WALKER), 
Grange-road, Bermondsey, S.E. (B134) 


i ilners’ 212° Holdfast_ and Fire- 


RESISTING SAFES, no 

double, treble, quadruple chambered with all the aoe he under their 
quadruple patents of 1840-51-54-55, including their gunpowder-proof ariil- 
proof, hard steel plate covered unpickavle solid locks and solid lock-cs ses aud 
doors, witnout which no safe is secure, have been publicly tested iu overy 
large town, and have prot d their im hundreds of cases of de- 
structive fires and attempted robberies. The strongest, best, and cheapo: 

safeguards against robbery and fire, Upwards of 60,000 of Milners’ Holdfa .« 
keep the cash, books, desta, and — of Liverpool, Manchester, Glasgow, 
Leeds, Bradf ord, Belfast, &c. Milners’ Phanix 212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing nearly 400 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, preducing more safes ~~ all the other safe-makers together, 




















and just enl to 1,00@ workmen, always opev for 
inspection. Circulars free bv post Milnere’ London Depot, 474, Moorgate 
street City. 4945) 





IMPORTANT TESTIMONIALS. 


From Messrs. DAVID BROMILOW, and CO., Blackbrook, &c., Collieries, 
elens, 
St. Helens, 6th February, 1864. 
Mr. Enocn Tomer, Tay Glass Works, Perth, 
Sir,—‘“e have used your Gauge Glasses for some years, and they are the 
best we have been able to meet with, 
Yours obediently, 


Pro Davip Bromi.ow and Co., J. Morris. 


From Messrs. JOHN BROWN and C+», Atlas Steel and lfronworks, 
Sheffield. 
Sheffield, February 11, 1864, 
Mr Ewnocn Tomer, Perth, 
Sir, - In reply to your letter of 3rd, we have used your Gauge Glasses for 
some years, and certainly we have found them the best we have had, 
We are, Sir, yours truly, 
Joun Brown and Co. 


From Messrs. DANIEL ADAMSON and Co., Newton Moor Ironworks, 
Hyde near Manchester. 
Hyde, near Manchester, 8th February, 1864. 
Mr. Enocu Tomer, 

Dear Sir,—In reply to your favour of the 3rd instant, we have pleasure 
in saying that your Glass “ ater Gauge Tubes have given us entire satis. 
faction for se.eral years, and have found none equai to them under high 
pressed steam—say at trom 80 to 150 Ib. pressure. 

Yours truly, 
Pro Dantst ADAMSON and Co., W. Brr.ey. 


From Mr. J. WRAGGE, Shelton Colliery and Ironworks. near Stoke, 
Staffordshire. 
Staffordshire, June 14, 1861. 
Mr, Enocn Tomey, Perth. 
Sir,—I to inform you that the Gauge G'asses received from you are 
the best we have been able to get.— Yours —— 
Pro . Wracer, B. Sowurr. 
(G1119) 





PATENT 
VORTEX WATER-WHEEL. 


Williamson Brothers have pleasure 


in pubiishing the following REPORT on the ADVANTAGES of ‘he 
VORTFX, which it will be seen fully coutirms the statements made in their 
Pamphlet. From the high reputation of Professur Rankine this R -port will 
no doubt be received with confid by tbose int din TURBINES. 





Report on the Vortex-Wheel of Professor James Thomson, by Wm. Jno. 
Macquorn Rankine, C.E., LL.D., F.R.S., Professor of Civil Eagineering 
and Mechanics in the University of G asgow. 

The Vortex- Whee), or Inward Flow Turbine, of Professor James Thomson, 
possesses advantages over other forms of Turbine, due to the following four 
circumstances :— 

I.—Its Vischarging the Water near the Centre of the Wheel. 
I1.—The action of Centrifugal Force in Regulating the Pressure of the 

Waiver within the Wheel. 
111.—The action of Centrifugal Force in Regulating the Speed. 
1V.—The Move of Varying the Supply of Water, when required, by 


| Movable Guide Blades. 


U—the Advantage of Discharging the Water near the Centre of the 
Wheel is of the fuilowing kind :—In every form of Tarbine a whirling motion 
is given to the particles of water, before they vegin to drive the wheel ; and 
the efficvieucy ot the Turbine depends on the comp eteness with which that 
whirling motion is taken away from those particles during their action on the 
woeel. By discharging the water from a partof the wheel, whose motion is 
comparatively slow, the practical fultilment of that condition is rendered 
more easy and certain. 

1L.—The action of Centrifugal Force in the Regulation of the Pressure 
“Within the Wheel is of the fullowiog kind: It is favourable to economy of 
power, that the effective ; ressure of the water immediately after enteri og the 
wheel should bear a certain definite proportion to the effective pressure in the 
supply chamber, not differing much in any case from one half. The centri- 
fugal force of the water which whirls along with the vortex wheel tends to 
preserve at its circumference the very pressure which is most favourable 
to economy of power ; and the ceutrifugal force of the two discs of water 
contained between the wheel and the two shields or covers of the whee! 
chamber ——— that pressure from making the water leak out between the 
wheel and the casing. 

111.—The action sc Centrifugal Force in Regalating the Speed is as fol- 
lows :—Should the load be suddenly diminisned, and the wheel begin to 
revolve too fast, the centrifugal force of the water whirling along with it 
increases, and oppvuses the entrance of water from the su apply chamber; on 
the other hand, should the luad be suddenly increased, and ‘he wheel begin to 
revolve too slowly, the centrifugal force of the water ‘whirling along with it 
ishes, and allows more water to enter from ~, supply chaw.ber; and 





many years in full operation, with a large aud extending b and is, 
consequently, not exposed to the risks w Nich are inseparable from newly- 
estabished undertakings. 

Arrangements have been concluded for the transfer of Messrs. Leigh's 
business to this Company, on the Ist of September next. 

More than three-fourths of the shares have alreacy been privately taken. 


Applications for the remaining shares must be made, and the deposit paid 


thus sudden variations of the load are prevented from causing excexsive 
fluctaations of speed,—the whirling water acting as a governor. In outward 


| uw Turbines, the centrifugal force of the whirling water acts in the con- 


trary way, and tends to increase the fluctuations of speed. In parallel flow 
Turvines it has no sensible action of either kind. 

V.—The Advantage of the Mode of Varying the supply of Water to the 
Vortex-Wheel by means of Movable Guide Biades turning abwut their inner 





to the Alliance Bank (Limited), 73, King-street, Manchester. 
Prospectuses and Forms of Application for Shares may be had from the | 
Bankers, Solicitors, Brokers, or from ALFRED WHITWORTH, | 
CLEMESHA, and CO., Financial Agents, &€., 7, Norfolk-street, Man- 
chester. (H220) 


Kya2 Leigh, Son, and Co. (Limited). | 


—NOTICE IS ped GIVEN, that no further feo gree a - | 
Shares in this Company will be d after MONDAY, the 29th instan 
—By order, —ALFRED WHITWORTH, eee and Co., pA caer ! 
Agents, &e., 7, Norfolk-street, Manchester. (H221) | 








ends is of special importance, and consists in this,—that how small soever 
the supply of water may be made, the passages through which it flows are 
aiways of a smuvth and continuous form, and free from eniargemen s and 
from sudden contractivus, or turotthngs ; which causes of wasie of power 


| can never be wholly avoided when the supply is regulated by sjuives or siide 


valves. 
Glasgow University, 22nd July, 1864. 


WILLIAMSON BROTHERS, Canal Ironworks, Kendal, 
( 


W. J. MACQUORN RANKINE.” 
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[,, Bourdon’s Patent t Pressure and BULMER AND SHARPS PATENT PATENT ANTI-ATTRITION METAL. 

® VACUUM GAUGES.—WHOLESAL lor the 

and VACUO Chivers mvetesent ante BRICK AND TILE MACHINES, Beatin s of this Metal are at least 
HENDRY and 00.73, nell oom Chea E.BOURDON WORKED BY STEAM, HORSE, OR HAND POWER. tl 50 per +4 soeve desehin, om and 25 per cent. cheaper, than any other 
side, E. ce Lists on application. e -F va 

Trg supp "All et no gg, NE Mamie | partedass apis wo WILLA ULMER, Coporiontons, aia: | = WM. LEVETE AND CO» PATEwrans, 

ing the Trade Mark (P210) dlesbro’. (G618) WORKS, EMERSON STREET, SOUTHWARK, S.E. (F265) 








MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 














An Extensive Town Stock of 
Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. | Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 

Angle and T Iron all Sizes. Bowling Bars, Plates, Angles, &c. | Cast, Blister, Shear, and Spring Steel. 

Sheets, Hoops, Nail Rods, Sash Iron. | Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 


Sheets ot Sections and Lists of Prices sent on application. a: (F234 





SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 











CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL nen 1862. 

















STATIONARY ENGINE, HOISTING ENGINE. STEAM CRANE.® CONTRACTORS’ LOCOMOTIVE. Ligut, PoRTABLE, AND SELF-PROPELLING ENGIN 
From 1 to 80-Horse power. To Hoist from 10 cwt, to 15 tons. To Hoist from 20 ewt. to 30 tons. From 6 to 27-Horse power From 6 to 27-Horse power. 
* THESE CRANES WERE SELECTED BY H.M. Ce» MMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND C0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENGINE WORKS, GLASCOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, 8. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 
_Parties are Cautioned ageinnt Using or Purchasing Imitations | or Infringements of these Patent Manufactures. (G53) 


JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKS, BOLTON, LANCASHIRE. 


ESTABLISHED 1839. 
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3} cwt. HAMMER. 30 to 50 cwt. HaMMER 7 to 25 tons HAMMER. 8 and 4 tons HamMMER. 6 to 20 cwt. HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “‘MUSGRAVE’S PATENT VALVE,” 


Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Fiax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 to 20owr. ALWAYS IN STOCK. 


LONDON OFFICE, 9. ADAM STREET, ADELPHI, W.C. (G751 
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OTICE TO INVENTORS 
a 


N . 
()ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to all patents granted from 
1617 to the present time, by applying personally or by letter to Messrs. 
PRINCE and CO., Patent Office, 4, Galeenue, Charing-cross. (5017) 


fice tor Patents, London.—Messrs. 

DAVIES and HUNT (1, Serle-street, Lincoln’s Inn, London, W.C.) 

continue to procure BRITISH and FOREIGN PATENTS for Inventions 

and Registrations of Designs, at most moderate charges. Intending 

Patentees should obtain their ‘‘ Handbook for Inventors,” gratis, on appli- 
(8932) 





cation or by letter. 


SPENCE, Assoc. Inst. C.E., begs to inform his clients that he has 
REMOVED his Chambers to No. 8, QUALITY COURT, CHANCERY 
LANE, W.C. (H195) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (25 years’ prac‘ice in patent matters), 
62, Chancery-lane, London, “A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


4 r 
]2ventors Assisted.—Tongue and 
BIRKBECK (son of the late Dr. Birkbeck, founder of Mechanics 
Institutes), British and Foreign PATENT AGENTS and ENGINEERS of 
twenty )ears’ experience, 34, Southampton-buildings, Holborn, W.C. 
Provisional protection for six months. Designs registered. Any informa- 
tion gratis, (F85) 

















Patent Office, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 

lar of information and plate of Mechanical Motion tree on application. 
(933 





atents—Mr. Vaughan, Member 

of the Society of Arts, British, Foreign, and Colonial Patent Agent, 
54, Chaucery-lane, W.C., transacts every description of business con- 
nected with Letters Patent for Inventions. Provisional protection, 6 to 
8 guineas. A “ Guide toInventors” free by pust. (F248) 





Paten ts and Registrations.— 
INVENTORS can be supplied with a (free) PAMPHLET of 
INFORMATION on BRITISH and FOKEIGN PATENTS and REGIS- 
TRATIONS, from the Patent Office, 84, Fleet-street, London. Conducted 
by Mr. HENRY, Memb. Soc. Arts. (F205) 


‘Yo Inventors. — The General Patent 


COMPANY (LIMITED), 71, Fleet-street. London, affords specia 
facilities for the SALE, LICENSING, and PUBLIC INTRODUCTION of 
NEW INVENTIONS, and obtains Patents for Inventions at moderate 
charges, A Handbook Gratis. R. MARSDEN LATHAM, sec. 





Wire Ropes for Mining, Railway, 
and ENGINEERING PURPOSFS.—Steam Plough Ropes, made 
of Webster and Horsfall’s Patent Steel Wire, Copper Rope Lightning Con 
ductors, Strand Fencing, Sash Cord, &c. Flexible Steel and Iron Wire 
Ropes, specially adapted to small goar.—WILKINS and WEATHERLY 
39, Wapping, London, E. (Bao) 


W2. Coulthard and Sons, Patentees 


and Manufacturers of BLAST ENGINES, Park Ironworks, 
Blackburn. (H46) 


ambert Brothers, Walsall, 
Manufacturers of Steam Boiler Tubes, Lap Welded, and of Iron 
and Gun Metal Boiler Mountings. (F194) 


rawings, Plans, Tracings, &c., exe- 

cuted with accuracy and despatch, on moderate terms, by MESSER 

and THORPE, Mechanical and General Draughtsmen, 84, Hatton-garden, 
E.C. N.B.—M. and T. are thoroughly Practical Engineers. (P169) 


‘“ : ° ” 
est Manganese “Spiegeleisen 
delivered at any port in the United Kingdom.—For testimonials, 
and all information, apply to WM_ BIRD and CU., 2, Laurence Pountney- 
hill, London, E.C. (G225) 
. € {’ 
enry Bayley, Son, and Co, En- 
gineers and Machinists, manufacturers of all kinds of Railway 
Plant, Fish-bolts, Spikes and Rivets, by Patent Machinery, makers of 
Boilers, Iron Roofs, Bridges, Girders, Water Tanks, &c., Travelling Cranes, 
Lifting Crabs, Mortar Mills, &c. &c. Also Inventors and Sole Makers of 
the Patent Improved Diagonal Cotton Gin, unequalled for its simplicity 
and effectiveness, Will turn out from 30 to 40 Ib. of Short, and 40 to 50 1b, 
of Long Staple Cotton per hour.—ALBION IRONWORKS, Miles Platting, 
Manchester. (G1239) 
> + : 
()rmerod Grierson & Co.. Engineers. 
Millwrignts, ana Boilermakers, ST. GEORGE’S IRONWORKs, 
MANCHESTER, beg to call attention to their stock of PATTERNS .er 
SPUR, BEVEL, and MITRE WHEELS, PULLEYS, ac., veing tne largest 
stock in the Trade. WHEELS of ANY SIZE and PITCH not contained in the 
list will be suppiied on very advantageous terms, and no cnarge is made 
for the use of Patterns. List of Patterns and Prices forwarded on 
application. Manufacturers of Wrought and Cast Iron Bridges, Iron 
Roofting, Girders, Turntables, Traverses, Cranes, Water Columns, Pumps, 
and Tanks Hydraulic and other Presses, &c. &c.—London Office, East India 
House, 5, Lime-street, E (E429) 
N : ao TF 7? > . 
Engineers Tools, &e.—6,5, 3, and 2ft. 
slotting Machines ; 4 to } and } to 1hin. Screwing Machines; com- 
bined Double Lever Punching and Shearing Machines ; lin. plates, 24in.from 
edge ; Hydraulic Beam and Angle Iron Bending Machines; Double Scrap 
Shear, with Engine; Planing Machine, to plane l4ft. long, 7ft. square ; 
two Tool Boxes. Also numerous Lathes, Drilling Machines, &.—Frices 
and particulars on application to Messrs. FRANCIS BERRY and SONs, 
Caicerdale lronworks, Sowerby Bridge, Yorkshire. (Glo72) 























‘ yr ; 7 
"he Harrison Boiler, made of any 
size, from 6 to 50-horse power, with ca-t iron spheres Sin. diameter, | 
each of which will sustain a pressure of 1,500 ib. per square inch ; is safe 
and economical, has a jiarge amount of heating surface, and will stand in 
two-thirds the space of a» ordinary boiler, and can also be .ery advan- 
tageously employed in utilising the waste heat from a reverb: ratory 
furnace, and without the possibility of a dangerous explosion. 
JOHN HETITERINGTON and SONS, Engineers ana Tool Makers, 
Vulcan Works, Poliard-street, Manchester. Makers also of Cotton Machi- 
nery. (G 1238) 


ulcanised India-Rubber Valves, 

PACKINGS, BANDS, WASHERS, from 1s. per Ib; and all articles 

in this material fully warranted. Prices guaranteed 15 per cent. below 

any ot! ers.—G. P. }ODGE, 79, Upper Tiames-street, London ; Works, 

Bermoxdsey ; sole contractor to the Adm ralty. N.B. Six Medals have 
been awarded Mr, Dodge tor his Rubber Goods. (G1327) 


ulcanised India-Rubber Goods. 


Valves for Steam Engines, Pumps, Packing, \c. ; Hose for Brewers, 
Agricultural, and general purposes ; Gas and other Tubing. 
Pure India-Kubber supplied in Blocks, Sheets, Tapes, &c. 

Submarine and Subterranean Telegraph Wires imsulated with India- 

rabber, for weich Honourable Mention of International Exhibition, 1562, 


was awarded to 
WELLS AND HALL, 
Telegraph and India-Ruvber Works, Mansfieid-street, Southwark, S.E., 
and 60, Aldermanbury, E.C. (H194) 


TO ENGINEKKS, MILLWSHIGHTS, STEAM PACKET GOMPA itd a 


he Patent Mineralised and Vulca- 


ISED INDIA-RUBBER, manufactured by WILLIAM WAKNE 








and Co., =, 
ves. Hose Pi Delivery and Suction, 

Washers, Flexible Tu 
Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 


Malleavle Iron Castings of Superior 
quality are Manufactured by the original Patentees, EDWARD 
LUCAS and SON, Dronfield Foundry, near Sheffield. 

All orders promptly attended to.—London Office, No. 8, King’s-place, 
Blackman street, Borouxh. (H19) 


Punching and Shearing Machines 


FOR SALE CHEAP, suitable for 3, }, and ¢ Plates, for Pand and 
Steam Power.—Apply to E. PAGE and Cu., Laurence Pountney-place, 
Cannon-street, E.C. (G55z) 


Y | ‘hos. Dunn and Co. (Unlimited). 
LARGE LATHES, PLANING MACHINES, &c., &., Worked for 
the RADE, Turning 2vft. diameter ; ditto 33ft long, and Screw Cutting. 
Planing 23ft. x 6ft. Sin. x 6ft. Gin. Wheel Cutting, Shaping, &c. ; 
Mill Gearing, Smiths’ Work, Boilers, &c. &c.—Windsor Bridge Iron Works, 
near Manchester. oe » ke (G1440) 
7. a . me > 
Brick, Pipe, and Tile Machines.— 
E. PAGE and CO.’s PRIZE BEDFORD BRICK and TILE MA- 
CHINES, for hand power, are the most simple and efficient yet introduced, 
Illustrated Catalogues and Prices maybe had of E. PAGE and CO., Victoria 
Ironworks, Bedford, or at their Export Warehouse, Laurence Pountney- 
place, Laurence Pountney-hill, Cannon-street, E.C., where they may be 
seen in operation daily. (E365) 














Palfreeman and Clark, Practical 


Engineers, are prepared to make Drawings of, and undertake the 
execution of, Locomotive and Stationary ENGINES, BOLLERS, TOOLS, 
&c., for general purposes ; and will also superintend the execution of 


CHESTER. (H97) _ 


pentane —— = — ~~. 
Vj essrs. R. J. and KE. Coupe, 
Worsley Mesnes Ironworks, Wigan, Manufacturers of High-pressure 
Condensing and Non-Condensing Steam Engines up to any H.P., Sugar 
Mills, &c. N.B.—Horizontal High-pressure Steam Engines, from 10 to 
60-H.P., constantly in stock. : iis (E1504) | 
PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 
G and J. Brown and Co., Rother- 
@ HAM IRONWORKS, ROTHERHAM, Manufacturers of PATENT 
SOLID WELDLESS (RON and STEEL-FACED LOCUMOTIVE ENGINE, 
TENDER, CARRIAGE, and WAGON TYRES. (G408) 


j he London Drawing Association, 


for supplying Engineering, Mech l, Archi i, and General 

Drawing Designs, Maps, Plans, Tracings,&c. &c. _ Enclose stamp for Pros- 
pectus. FREDERIC YUUNG, Manager. 
7, Duke-street, Adelphi, London. (E376) 














= SR - fat ims py, . « aiid y 
raughtsmen and Engravers on 
WOOD.—C. and A. YOUNG (late C. Young) Illustrate Magazines, 
Catalogues, &c., in the best style, and with the utmost despatch. Cha yes 
strictly xcoderate. Inspection of Specimens invited.—z1, Paternoster-row, 
B.C (F262) 


J vbn Fowler, Jun, 238, Cornhill, 
LONDON, E.C. 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 


obtained by applying at the atove address. 
Catalogues, containing prices and testimonials, sent post free. 





(Bi%4) 


[)usn's Patent Metallic Bridge Work 


is the Lightest, Strongest, and most Durable in the World, according 
to price. RAILWAY t'LANT of every description,—WINDSOK BRIDGE 
IRONWORKS, near Manchester. (F105) 


? Md ’ * vs . 
R oscoe’s Self-Acting Lubricators for 
STEAM ENGINES.—Testimonials and Prices Pust-free.—Apply to 
EDWIN H. NEWBY, Leicester. : 
The above Lubricators grease every particle of steam | revious to its pass- 
ing through the valves inte the cylinders. (E1997) 


john Norman and Co. Manufacture 
Flour Machinery, with recent improvements ; Sawing and Planing 
Machinery, Water Wheels, and all kinds of Mill Work in general ; also 
High and Low Pressure Engines, Pumping and Winding Engines, &. 
Specifications, Designs, and Working-plans prepared for buildings and 
machinery where steam and water power is applied.—For particulars, 
apply at their new works, Pulteney-street, Broomhill, Giasgow, having 
renoved from the Broomhill ironworks. (1286) 


‘gy S A 

i he Lancashire Steel Company, 
LIMITED, MANCHESTER, Makers of CAST STEEL and FILES, 

also Sole Makers of PRESTON’S SELF-ACTING FILE-CUTTING 

MACHINES, which may be seen regularly at work at the File Factory of 

the Company, Lime Bank-street, Ashton Old-road, Manchester. 

The entirely new works of this Company replete with every convenience, 
and capable of producing, when complete, One Thousand tons per week of 
Bessemer steel, will be in operation this year for the execution of contracts 
for Steel Rails, Boiler and Ship Plates, Locomotive Cranks, Axles, Shafts 
and Tyres, Marine and Stationary Engine Shafts, Armour Plates, Ordnance, 
and Shot, Forgings, &c. &c. (H128) 

. ‘ 

Kconomic Permanent Way Company 

(Griffin's Patent). —Engineers and Gentlemen interested in Railways 
are invited to examine this System, now being universally adopted, and 
stated by the chief engineers and contractors to be “‘superior to any ever 
yet invented.” Can be seen at the offices—New Adelphi Chambers, 
12, John-street; on several Metropolitan Railways; or at the Phanix 
Ironworks, Glasgow. (F154) 























‘the Ashbury Railway Carriage and 


orders in this country for abroad.—4, CORPORATION STREET, MAN- | 


rinting. — Estimates for Printing 
any Description of Work forwarded by TAYLOR and GREENING, 

of Graystoke-place, Fetter-lane, London, Printers of ‘THE ENGINEER 

C924) 

-_..... ~4o=— “he a a ; 

ocomotive Engines, for Contrac- 
TORS’ or Colliery purposes ; are made strong, and of the best mate- 
rials, and can be supplied on very short notice, by the FALCUN RAIL- 


WAY PLANT COMPANY, Loughborough. London Offices, 89, Fieet- 
street, E Cc. (F252) 








‘ . N ‘ 
Qalt Water Hydrometers for Steam 
BUILERS, Metal and Glass, Manufactured by Mr. J. PI'KIN 
maker to the late A. P. How, with paper of directions. Price list sent on 
application.—Address to Mr. J. PITKIN, 56, Red Lion-street, Clerkenwell. 
(P190) 


‘ \ 1 . 
}; ox Brothers, Derby, Engineers, 
ENGINEERS’ TOOL MAKERS, late Joseph and James Fox. 
Established 1781.—Sole manufacturers of T. S. Cressy’s Cask-making 


Machinery.— London Address, 151, Fenchurch-street—W. G. Wuuts, 
Agent, (E1172) 


\ _ E . P 

‘| o Ironfounders, &c.—J. Lreland, 
Foundry) Engineer, Mm chester, begs to call the attention of Iron- 

founders to his 1ATENT UPPER TUYERE CUPOLA FURNACE, which 

effects a saving ot ‘rom 30 per cent. to 50 per cent. in Cokes, and also melts 

| the metal in much 'ess time, without any additional labour or expense. 

| Full particulars and ‘Tc-timonials can be had, on application, at his Office, 

21, Moreton-street, Stran ,eways Manchester. (2072) 


CORKRKUGATED LKON WORKKs. 
Established 1829. 


| = . . . . 

A ll kinds of Iron Roofing, Buildings, 

| WORKSHOPS, Stores, Houses, Churches, Schools, &c., for home or 
exportation. Manufacturer of Hot-water Apparatus for Horticultural and 
other buildinge.—Apply to W. H. GRIFFITH (late RICHARD WALKER), 
Grange-road, sermondsey, 8.E. B84) 


. ’ - \ 
M ilners’ 212° Holdfast and Fire- 
4 RESISTING SAFES, n " gv ing, coms g 
double, treble, quadruple chambered, with all the improvements und r their 
quadruple patents of 1840-51-54-55, including their gunpowder-proo! utils 
proof, bard steel plate covered unpickaole solid locks and solid lock-ce ses and 
doors, witnout which no safe is secure, have been publicly tested i» every 
large town, and have protected their contents im hundreds ef causes of de- 
structive fires and attempted robberies, The strongest, best, and cheapest 
safeguards ayainst robbery and fire. Upwaras of 50,000 of Milners’ Holdfa- 
keep the cash, books, deeds, and = of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c. Milners’ Phanix 212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing vearly 500 
men, assisted by powerful, original, and elaburate machinery, and 70-horse 
steam power, preducing more safes than all the other safe-makers together, 
and just enlarged to accommodate 1,00¢ workmen, always open for 
inspection. Cireulars froe by post. Milners’ London Depet, 47a, Moorgate 
street itv. (4045) 


IMPORTANT TESTIMONIALS. 


From Messrs. DAVID BROMILOW and CO., Blackbrook, &c., Collieries, 
St. Helens, 
St. Helens, 6 h February, 184. 
Mr. Exocy Tomer, Tay Glass Works, Perth, 
Sir,—“e have used your Gauge Glasses for some years, and they are the 
best we have been able to meet with. 














ting, 





Yours obediently, 
Pro Davip Bromivow and Co., J. Morris. 


From Messrs. JOHN BROWN and ©v., Atlas Steel and lronworks, 
Sheffield. 
Sheffield, February 11, 1864. 
Mr. Exocu Tomer, Perth, 
Sir,—In reply to your letter of 3rd, we have used your Gauge Glasses for 
some years, and certainly we have found them the best we have had, 
We are, Sir, yours truly, 
Joun Brown and Co. 


From Messrs. DANIEL ADAMSON and Co., Newton Moor Ironworks, 
Hyde, near Manchester. 
Hyde, near Manchester, 8th February, 1864. 
Mr. Exocu Tomky, 

Dear Sir,—In reply to your favour of tho 3rd instant, we have pleasure 
in saying that your Glass Water Gauge Tubes have given us outire satis- 
faction for several years, and have found none equal to them under high 
pressed steam—say at from 80 to 150 1b, pressure, 

Yours truly, 
Pro Danii ADAMSON and Co., W. BEeuty. 


From Mr. J. WRAGGE, Shelton Colliery and Ironworks, near Stoke, 
Staffordshire. 

Staffordshire, June 14, 1861. 

Mr. Enocu Tomy, Perth. 
Sir,—I beg to inform you that the Gauge Glasses received from you are 

the best we have been able to get.—Yours obediently, 

Pro. J. Wraaas, B. Sowner. 
(G1119) 


—_— ee 


PATENT 
VORTEX WATER-WHEEL. 


illiamson Brothers have pleasure 
in publishing the following REPORT on the ADVANTAGES of the 
VORTEX, which it will be seen fully contirms the statements made in their 


Pp, hlet 








IRON COMPANY LIMITED.—Works: Openshaw, Manchester.— 
Manufacturers of every description of Railway Carriages and Wagons; 
Wrought and Cast Iron Carriage and Wagon Wheels, Tyres, Axles; Bar 
Iron, Hammered Uses and heavy Smith Work for Engineers, Millwrights, 
&c.; Iron Roofing, Girders, Turntables, Water Columns, Water Tanks, 
Pumps, Travelling and Fixed Cranes, Switches, and Crossings, &c. &c. 
London Office—27, GREAT GEORGE STREET. 8.wW. (2076) 





['Tacings Copied. — Engineers and 
. 

others who make Drawings on tracing paper may now procure copies 
of such Drawings, of the same size as the originals, whatever their dimen- 
sions may be. ‘These copies, being made by a photographic process, are in 
all r spect~ sac similes ot the original Drawings.—For terms and other par- 
ticulars, apply to WILLIAM WILLIS, 6, Bath row, Birmingham.— 
N.b. No injury accrues tu the traciags f.om being subjected to this process 
of copying. In transmission they should be protected by a rvller, nut 
lold.d. Single copies are returned by neat post after receipt of tracing ; 
a larger number the day following, #H157) 


D udgeon’s Patent Hydraulic Lifting 

JACK, to lift from 5 to 40 tons, They lift either from the top or 
foot. The claw to lift from the ground is a permanent attachment to the 
head, and protecis the ram as it rises from the cylinder. They are simple 
in construction, and not liable to get out f order, and are worked by the 
labour of one man. Over 1,600 of them are now in use by the principal 
engineers in Englard and America, 

HYDRAULIC PULLING JACK, for lifting cylinder covers, stretching 
rigging, &c of from 2 to 15 tous lifting power. 

HYUVRAULIC FUNCHEs, Presses, Force Pumps, &c. 

J.C. BAKAGWANATH, Sole Manufacturer, 158, Hockley Hill, Birming- 
ham. Agents jand Tiaveliers Wanted to sell the above tools in all principal 
tosns. (Hu3") 


. i. 

"Pihe Undermentioned ‘lools are 

made and ready for immediate delivery, viz., two large and power- 
ful self-acting Armour Plate Planing Machines, :uitable tor any sort of 
planing, and capable of planing an article 24ft. Jong, 5ft. 2in. wiae, and 4ft. 
high ; each furnished with fuur tool boxes, two on either side of the 
standar. s, which are made self-acting in the vertical, horizontal, aud 
ai gular motions, and so arranged that the machine wili do tie same 
amount of work each way the table moves. They #re each furnished with 
improved powerful geming; the heds are 46ft. lung, and Sit. Sin. wide 
hach machine weigh aout 44 tons. 

‘lwo smaller size Planing Machines, with improved gearing; will plane 
an article 5ft. 6in. long, lft. 10in. wide, and lft. 9in. high; each is mde 
relf-acting mm the verti al, horizontal, and angular motions, and ali neces- 
sary wrenches, complete. 

wo seif-acting Slide Lathes, the beds of which are 15{t. long, 10}in. 
wide, ano 9jin. centres, with double power geared headstock, universal and 
plain chucks, saddle, and compound slide and hand rests, back centre, 
driving apparatus, and all necessary wrenches, compiete. 

One Screw Bolt Machive, upon an improved principle, fitted up with 
double power, geared headstock, and is calculated to tap and screw nuts 
and pins from in. to ljin. diameter. It is furnishea with seven steel taps, 
and eight pairs or steel dies (Whitworth’s thread), driving gear, and all 











N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 


necessary wrenches, complete, 


Pamy From the high reputation of Professor Rankine this Report will 
no doubt be received with confidence by those interested in TURBINES. 


Report on the Vortex-Wheel of Professor James Thomson, by Wm. Jno 
Macquorn Rankine, C.E., LL.D., F.R.S., Professor of Civil Engineering 
and Mechanicsin the University of Glasgow. 

The Vortex- Wheel, or Inward Flow Turbine, of Professor James Thomson, 
possesses advantages over other forms of Turbiae, due to the following tour 
circumstances :— 

I.—Its Discharging the Water near the Centre of the Wheel. 

I1.—The action of Centrifugal Force in Regulating the Pressure of the 
Water within the Wheel. 

111,—The action of Centrifugal Force in Regulating the Speed. 

1V.—The Mo.e of Varying the Supply of Water, when required, by 
Movable Guide Blades. 

L—the Advantage of Discharging the Water near the Centre of the 
Wheel is of the f.ilowing kind :—In every form of Turbine a whirling motion 
is given to the particles of water, before they vegin to diive the wheel ; and 
the efficiency ot the Turbine depends on the comp eteness with which that 
whi ling motion is tuken away from those particles during their action on the 
wheel, By discharging the water from a partof the whee!, whose motion is 
comparatively slow, the practical fultilmencs of that condition is rendered 
more easy aud certain. 

It.—The action of Centrifugal Force in the Regulation of the Pressure 
Within the Wheel is of the following kind: It is favouranle to economy of 
power, that the effective ; ressure of the water immediately after enteri 2 the 
wheel should bear a certain definite proportion bo the effective pressure in the 
supply chamber, not diff.ring much in any case from one half. The centri- 
fuzal force of the water which whirls along with the vortex wheel tends to 
preserve at its circuuwfereuce the very pressure wh ch is most favourable 
to economy of power ; aud the centrifugal force of the two dises of water 
contained between the wheel and the two shields or covers of the wheel 
cnamber prevents that pressure from making the water leak out between the 
wheel and the casing. 

111.—The action of Centrifugal Force in Regu'ating the Speed is as fol- 
1.ws:—Should the load be suddenly diminisned, and the wheel begin to 
revolve too fast, the centrifugal force of the water whirling along with it 
increases, and opposes the entrance of water from the supp'y chamber; on 
the other hand, should the load be suddenly increased, and the whee! begin to 
revolve two siowly, the centriiu:«: force of the water whirling along with it 
diminishes, and allows more water to enter from the supply chaser, end 
thus sudden variations of the load are prevented from cansing excessive 
fluctuations of speed,—the whirling water acting as a governor. ln ou'ward 
fl»w Turbines, the centrifuval force of the whirling water acts 1 the con- 
trary way, and teads to increase the fluctuations of speed. La parallel low 
Tur. ines 1 has no seusibie action of either kind. 

1V.—The Advantage of the Mode of V.rying the supply of Water to the 
Vortcx-Wheel by means of Movable Gaide Biades turuing ab ul their inner 
ends is of special importance, and consisis in this,—that how s.neli svever 
the supply of water may be made, the passages through which it fi »we are 
aiways of a smooth and continuous form, and free from enlargemen s ond 
from sudden contractions, or throttlings ; which causes of waste of power 
can never be wholly avoided when the supply is regulated by siuices or slide 


valves. W. J. MACQUORN RANKINE.” 
Glasgow University, 22ad July, 1864. 
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JOSEPH ROWELL, 


PATENTEE AND MANUFACTURER OF 


IRON AND WIRE FE*CING, 
RAI: WAY GATES, AND IRONWORK, 
Iron Merchant and Contractor for General Railway Plant, 
LONDON & ABERDEEN. 


LONDON OFFICE—4, GREAT QUEEN STREET, btaneeenaned” ~ 8.W, 


29) 





— Reduction in Price. 





DIVING APPARATUS. 


HEINKE BROTHERS, 
SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, AND ROYAL ome, 
79,GREAT PORTLAND STREET, LONDON, W., 


Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the important Improvements 
made by them in the 


SUBMARINE HELMET DRESS AND APPARATUS. 
FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 
Heinkes’ Apparatus was in constant use at the New Westminster Bridge Works, Day and Night, for 
Five Years, without any accident. 


These Apparatuses are in constant use at the East and West India, Victoria, St. Katherine’s, and 
Surrey ry Cannon, City, and Hungerford Bridges. 


From the “ Times,” Janurry 19th, 1£63.—‘‘ A telegram, received by the Peninsular and Oriental Company, states that the whole of the mails and 
recover d by y Heinkes’ diving apparatus trom the wreck ¢ of | the Colombo.” (F267) 








India Rubber the entire cargo have heen? 


CRICKMER’S 








CHARLES POWIS & CO., 

TENT METALLIC ELASTIC PACKING ; 
Pat LESS TALLOW TO LUBRICATE IT THAN ANY OTHER. SAW MILL ENGINEERS, & MAKERS OF CONTRACTOR'S PLANT, 
Seen in temseh aonttien. ts GN tans the heck and Om Cyclops Works, Millwall Pier, London, E. 
preserve its elasticity, and, being a pliable Metallic Surface, requiring but 
little pressure to keep it steam-tight, there is a great saving in friction. CITY OFFICE, 51, GRACECHURCH STREET, E.C. 

Engineers, Millowners, and others are cautioned syainst purcha-ing ie 
spurious Metallic Packing, purporting to be Crickmer'’s. 
The Genuine can only be obtained from 


from the Experience of Mr. Charles Powis, who was 
fur so many years with Messrs. POWIS, JAMES, and CO, we are enabled to make 
and offer to Purchasers every description of 


First-Class Wood-Working Machinery 


ALEX. ROSS end CO., 
GRANGE MILLS, BERMONDSEY, 


Or their authorised Agents; from whom may also be obtained, Lists of 


















Prices, &c., of their MILL BANDS, HOSE PIPES, FIRE BUCKETS, 
&c. &e. &e. 
oo ony Rasiya guna lls haga AND CONTRACTOR’S PLANT, 
Attwood’s India-Kubber Core do. (Hemp) 1s aa “ Improved Mortising, Tenoning, & Boring 
ideicll _” ” ” ” prides = . | __ Machine. —Price £21 co ‘mplete. F205) UPON asthe STAEEICS TERMS. —_ 
IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICFS, 14, CANNON STREET, EC.—PARIS OFFICES, 55, RUE DE DOUATI. 





An Extensive Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. 

Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. 
Angle and T Tron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Stee 

Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c, 


Sheets ot Sections and Lists of Prices sent on application. 


Half-round, Bevelled, Oval, Deeg oe Hexagon, Moulding, and Fancy Iron. 
Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Furnace Bars, Slit Rods, Forged — Knees, Chain, &c. 


(F234 





SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM, 
JOHN MUSGRAVE & SONS, 


IRONWORKS, BOLTON, LANCASHIRE. 


ESTABLISHED 1839, 











GLOBE 





dh 


Sgcw HAMMER. 


30 to 50 cwt. HAMMER 7 to 2 tons Hamurr. 8 and 4 tons HaMMER. 6 to 20 cwt. HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “MUSGRAVE’S PATENT VALVE,” 


Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL seen OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS  ~ e AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, & 


Mill Gearing for Cotton Spinning Milis, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 








N.B—HAMMERS FROM 33 to 20 0wr. ALWAYS IN STOCK. 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. 


(G761 
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PLATT AND SCHIELE’S SILENT FANS. 


New Style, 1863—Reduction in Prices. 


Construction much simplified, and capabilities greatly increased. The new style of Platt and Schiele’s Fans are the onLy 
Fans in which the air is properly guided in its passage, and delivered in a continuous stream without meeting with any obstruction. 
Perfectly noiseless. Purchasers can have particulars of the Co.’s Improved ‘upolas and Blast Arrangements ‘free of charge. 


Prize Medals— Paris, 1855; London, 1862. Above 3,000 Platt §& Schiele’s Fans Sold. 
The new COMPOUND FANS give a blast of 3 lb. press. at the speed of an ordinary Fan—say 1,200 revol. per min. for a 50-in. Fan. 
The new Fans have Parallel Bearings and Steel Spindles, and are Guaranteed for Two Years. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM, 








JOHN ELLIS, | 


International Exhibition, 1862 

ENGINEER AND TOOLMAKER amass 
UNION works, Backwater srreer, — |QWE PRIZE MEDAL AND ONE HONOURABLE RiENTION FOR STEAM ENGINES. 
MANCHESTER 
Slide and Screw-cutting Lathes, Hand Lathes, Plan‘ng Machines, Royal Agricultural Society of England, 


Slutting and Shaping Machines, and other Engineers’ Tools, Hurizontal 


and Vertical Steam Engines, from 4 to 60-Horge power. CHESTER MEETING, 1858, FIRST PRIZE; WORCESTER, 1863, FIRST PRIZE. 


IN STOCK—12-Horse-power Horizontal STEAM ENGINE; 10-in. 
Pouble and Single Cylinder Hori- 


Slide and Screw-cutting LATUE, be ‘1 16ft, long, with wan, (G9328) 
ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 


WALKER’S 
0 U B L E-FA C ig D WAT E B ¥ A LV E S from 2 1b. upwards per indicated horse-power per hour, 


DOUBLE-FACED HYDRANTS 


ARE OF THE MOST IMPROVED SUBSTANTIAL KIND TO USE 
UNDER HEAVY PRESSURES. 








They are manufactured from 2 to 1v0-horse power ; from 10-horse 
power upwards, with Condensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate; are 
™ completely self-contained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills aud every description of Factory, 





Further particulars, with prices, may be had free on application to 


BARR:TT, EXALL, AND AXDREWES, 


KATESGROVE IRONWORKS’ READING. 
(bali 








Their Hydrants are the only ones in use that deliver a full bue 
stream of water direct from the Mains in a straight line. 











Drawings and particulars on app/ication to 


21, Little Sutton Street, ene, E.cC. 


(G46) 











FOR SALE, QUITE NEW, 


TWO ENGINES. 


Same as Woodcut. 
One, cylinder 7in. diameter xX 14in. stroke. 
Price £45. 
One, Cylinder =. diameter X 1léin, stroke. 
Price £50. 
The above are very strong, and well fitted ; 
are thoroughly comp'ete, and ready for start- 
ing at once, The base serves as tank to heat 





feed-water ; they do not require expensive 
foundation, The maker is driving his machi- 
nery by one which simply lays on the floor, 
without any fastening down what ver. 
Also for Sale a 14-horse Engive on 2-horse 
Vertical Boiler, with c.st iron base, complete. 
Price £4. 


RI Page and Co., Lewente Pountney 


®@ PL AGY Fr, CANNON STREE T, E.C., Makers of Self- acting Engineers’ 
Fools of every * description. A larg ze assortment always in stock. —Price 
lists free on applic: ation. (17104) 


-GRIMSHAW’S PATENT 
ATMOSPHERIC HAMMER, OR STAMP, 


Manufactured for the Proprietors at 


3, RYLAND STREET NORTH, BIRMINGHAM. 








Address, ROBIN HOOD WORKS, 
(330) Carrington Bridge, Nottingham. 


N.B.—Engines from £6 per Horse Power. 








FLETCHER, JENNINGS & CO., 


LOWCA WORKS, WHITEHAVEN. 

















The First Cost of these Hammers is 


as little as, or Jess than, that of Steam Hammers of equal power. 
They can be driven by from two-thirds to three-fourths the power 
required to drive Steam Hammers. 

Their speed and = or force of blow, can be varied instantly, and 
almost indefinit ined at any given point as long as required, 
an’ are not affec' tert | i slight variations in the speed of the driving shaft. 

Having been oiled at starting, they may be worked for a week without 
any further attention. 

When in use they can be stopped instantly, in the middle of a blow, or 
started as quickly. 

The frame of the Hammer forms a reservoir, in which air may be com- 

for very heavy blows ; or it may be used as a blower fora forge 
when it is desired to heat iron which has afterwards to be forged. For 
this purpose it answers admirahly, and can be so set that, the instant the 
forging ix removed from the fire to the anvil, the Hammer, which has 
been at rest during the leating of the iron, starts to work. 

From the extreme simplicity of the whole, and the construction of the 
working parts, they are not likely to cost one-tenth so much to keep in 
repair as Steam Hammers do, and a lad of fourteen can learn to work one 


ae toned ay size, or for any kind of work in either Ham- PAT E N T M ! N E R A L T A N K L @] S  @] M OT I V E E N G l N E s, 


Se OS COE nee ore ene ee Seeee FOR MINES, COLLIERIES, IRONWORKS, BRANCH TRAFFIC, CONTRACTORS, &. 




















as ey 
. 4 Hammer, weighing less than one complete. i l toa 
tin. we g, che maxierem esncurcion of ie being shout 4owt., of © spec E., these Engines the Driving Axle is placed under the Fire- box (the 


of 250 blows per minute. The price of this s'ze is £50 in Birmingham. led E i t) 
Prices of other sizes will be given on application, and the fullest infor- valve-gearing being worked from the leading axle), whereby the —— + length, 80 objectionable in other four-wheeled Engines, is , grt A 

mation afforded to any persons requiring fsuch machines for special | reduced, and the whole rendered very compact and short, and well-balanced, TLe water is garried in tanks beneath the foot-plate, and i eed 

purposes, (H311) sie 


boiler-barrel. Different sizes are always kept on hand or in progress, 
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PORTABLE STEAM ENGINES AND BOILERS. 


























Contractors’ Locomotive. Stationary Engine. Steam Crane. Hoisting Engine. Agricultural Engine. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE In LONDON. 


Price. Power. Price. i Power. | Price. | Power. Price. 





Description of Engine as Power 


sl > > ic > 
= tuned aby ove. | | Price. Power. Price. Power. 


i} | 
| 


- aes —— 


| ' Stationary otra) be 1-Horse £45 2-Horse £65 3-Horse | £85 | 4-Horse | £105 | 5-Horse £125 ; 7-Hore £150 { 
Steam Crane ...._ To Hoist ss ewt.| 190 | To Hoist socwt.| 235 | To Hoist 70cwt.| 285 To Hoist Gtons.| 380 | 


es re quire no chimney shaft, nor building whatever, a cast iron ash- pit forming the sole-plate, and they may beset up anywhere and started atonce.—The Steam Cranes are 
The Engine and Boiler swing round, and counterbalance the load.— Every Engine is guaranteed to be of the best materials aud workmanship, and to perform its work satisfactorily. 











The Stationary re ge 
mounted on carriage and whee 


5 +B, BROWN and cO., 18, Cannon Street, City, London, a, C. poe 





MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, RTANKSIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.&. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 








An Extensive Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. } Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and ‘¥ Iron all Sizes. Bowling Bars, Plates, Angles, &c. | Cast, Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. } Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 
Sheets ot Sections and Lists of Prices sent on application. (934 


Important to Architects, Engineers, Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. . 


COMPANY'S GENERAL AGENCY, 12, Mancnester BurLpines, WESTMINSTER. 
Zine properly laid has been proved by most extensive and longexperience in France, Belgium, and Germany to be a m.~s secwre, durable, and economical covering and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into Kngland proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks ; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs Horniman and Co,’s Tea Warehouse, Wormwood-street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 
N.B.—No covering can be more econemical, durable, and secure than Zine when well laid, but good Zine badly laid will spoil the roof, and with a view still further to encourage good work, 
a a aa Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be pape laid. (E1279) 


JAMES W. T YLER, 
CONTRACTOR FOR DEVAUWS VIEILLE MONTAGNE THICK ZINC ROOFING, GN IMPROVED PRINCIPLES, 


OFFICE—12, Abingdon-street, Westminster (close to Victoria Tower). WORKS—Wood-street, Westminster. 








Having been for upwards of four years actively employed in laying DEVAUX’S THICK ROOFING ZINC (the purest extant) upon the new princip'es introduced by Mr. EpMeston, Mr. TYLER can refer with confidence to 
work done as his best recommendation. Good zinc badly laid will still be a failure, for there is much more importance in the mode of li aying than is yet cenerally Known; and parties who will entrust their work to Mr. (YLER 
will find that this important point is theroughly attended to, and at no extra cost. Good Zine thus laid is quite as lasting as Lead, if the woodwork “is arranged ace sording z to directions given. Estimates furnished for every 
description of Zinc Ro fing and Gutte ring, inclusive or 1 exclusive of Timber or rIro yn | Framing, i in n all bate Eng land. (F152) 








JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON, LANCASHIRE. 


ESTABLISHED 1839. 





84 cwt. HAMMER. 30 to 50 ewt. Hamann 7 to 25 tons HAMMER. 8 and 4 tens HAMMER. 6 to 20 cwt. HaMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 


Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINEs, STEAM BOILERS. GAS EXHAUSTERS, AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Fiax Mills, Corn Mills, Bleach Works, lron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 1ro 20 cwr. ALWAYS IN STOCK. 
LONDON OFFICE, 9. ADAM STREET, ADELPHI, W.C. (OTS 
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J. BARTLETT AND SON, WELSH-BACK, BRISTOL, 


IRONFOUNDERS AND MANUFACTURERS OF 
PATENT WEIGH-BRIDGES AND WEIGHING MACHINES, 


FOR RAILWAYS, TRAMS, ROAD, MINING, COMMERCIAL AND AGRICULTURAL USES, 
ADJUSTED TO THE STANDARDS OF ALL NATIONS. 


RAILWAYS CONTRACTED FOR BY THE YEAR. 
LLUSTRATEN LIST OF PRICKS OWN APPLICATION. 


———————EE = = = — 


‘B464) 


FOR SALE, Qui TE NEW, 


TWO ENGINES. 


Same as Woodcu' 
One, cylinder 7in. diameter ~ ‘Vin. stroke. 
Price £45. 


One, Cylinder Sin. diameter x léin. stroke. 
Price £50. 





The above are very strong, and well fitted ; 
are thoroughly complete, and ready for start- 
ing at once. The base serves as tank to heat 
feed-water ; they do not require expensive 
foundation. The maker’is driving his machi- 
nery by one which simply lays on the floor, 
without any fastening down whatever. 

Also for Sale a 1}-horse Engine on 2-horse 
Vertical Boiler, with cast iron base, complete. 

Price £45 


Address, ROBIN HOOD WORKS, 
(H380) Carrington Bridge, Nottingham. 





N.B. a from £6 per Horse Power. 

















And Taper Pins, 


RIDDELL’S PATENT ELASTIC PIPE J OINTS 


size or any degree of taper ; also, 
SPLIT COTTER PINS OF ALL SIZES, 
~ Especially Adapted for Steam, Gas, and Hot or Cold Water Mains. 
(They are Rapidly and Easily 


And 
together, are perfectly and permanently sound, are very durable, and 


Tz PATON NORRIS, STOCKPORT. 
FINISHED KEYS, 
WITH OR WITHOUT HEADS 
ae Split Taper Pins for Locomotives, &c. 
Utvwul\D SOLELY BY 
EDMONDSONS and Co., General Factors to Engineers’ Machinists, &c. 
Cc HARL E S STREE aT MIL ILL, GAR GAR RATT ROAD, MANCHESTER. te 
will bear a pressure of 100 Ib. to the inch. They are invaluable to engi- 
neers, as the faces do not require turning, they adapt themsclves to slight 
inequalities in the level, and they can be put together by a labourer, and 
removed at any time without injury. They save all the lead, gasket, or 











of the time. 
diameter ; 
Warehouse, 


155, Cheapside, London. 
Prospectus Free, 


JOSEPH HADLEY RIDDE L L, Pate NTEE, 


They are made in lengths of from Gin. to 9ft., of any required 





(F309) 











Satesnattenel Exhibition, 1 1862, 
ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENGINES, 


Royal Agricultural Society of England, 


CHESTER MEETING, 1858, FIRST PRIZE; WORCESTER, 1863, FIRST PRIZE. 
[ouble and Single Cylinder Hori- 


ZONTAL HIGH-PRESSURE EXPANSION CONDENSING 
ENGINES, as Illustrated, are guaranteed for Economy of Fuel, at 
from 2 1b. upwards per indicated horse-power per hour. 


They are manufactured from 2 to 100-horse power ; from 10-horse 
4 power upwards, with Condensers or without ; the higher powers on 
framed bed, uniting the principle of the girder and solid plate ; are 
complet y self-c tained, require no elaborate foundations, are unsur- 
passed for workmanship, simplicity, and economy, and are adapted 
for Flour Mills and every description of Factory. 





Further particulars, with prices, may be had free on application to 


BARRETT, EXALL, AND ANDREWES, 


EKATESGROVE IRONWORKS’ READING. 
(E417 


~ CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS, 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 


























CONTRACTORS’ LOCOMOTIVE. 
6 to 27 Horse Power, 
also in situations wher 


STATIONARY LNGINE, PORTABLE SIFAM CRAPE. 
From 1 to 30 Horse Power. 1 to 30 Tons. 
From the strength, simplicity, and compactness of these Engines, they are now extensively used for general purposes ; 
Steam Engines of the ordinary construction cannot be applied. 
Stationary Engines—require no building in, nor chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior 
— of coal, wood, or peats. These Engines are specialiy suited for shipment, and may be packed in-iue the Boiler to economi e freight. 
Portable Steam Cranes—for wharf or railway, with wrought iron carriages on wheels, link motion, foot brake, &c., all under the easy contro! 
of one man ; the larger sizes hoist, lower, and turn round in either direction by steam. These Cranes were selected by UJ. M. Commissioners for 
receiving and sending away the heavy machinery at the International Exhibition of 1862. 
Contractors’ Lc e@s—are adapted to work on rails cr tramways of a gauge from two feet upwards ; they are com 
Locomotives, simple in construction, and the working parts easily got at for repair; they draw heavy loads at reduced speeds. T’ These 
sent in one package, ready for work on arrival. 


LIGHT PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, 4c. 


ALEXANDER CHAPLIN AND CO., 
CRANSTONHILL ENGINE WORKS, GLASGOW. 
London Office, 9, Adam-street, Adelphi, W.C.; London Depot, Lower Fore-strvet, LAMBETH, S. 


Engines of each class KEPT IN STOCK, for SALE or HIRE, and all our M d as to Efficiency, Material, and Workmanship 
Parties are cautioned against usixg or purchasing imitations or infringements of these patent manufactures. (E2338) 





lete and efficient 
ngine are usually 


fact a +, 





iron cement required for socket jomts, and can be fixed in about one-eighth | 


ard may be seen, and all particulars obtaincd, at the Patentec’s | 
| Mr Enocn Tomy, Perth, 


TO ENGINEERS, BUILDERS, AND PLUMBERS, 
R. F. DALE, 


Brassfounder, Lead Merchant, and Manufacturer of Plumbers’ Brasswork, 
Pumps, Waterclosets, Sheet Lead and Pipe, Engineers’ Gun Metal Castings, 
Axle Brasses for Railways, Steam Fittings, Valves and Cocks of every 
pattern, Diving Apparatus, &c. 
MANUFACTORY, 8 anv 9, SHOE LANE, FLEET STREET. 
Antifriction Metal for Railway Be arings, requiring less lubricating than 
any other Metal in use. (F302) 





SEWARD & ‘SMITH’S 
PATENTED SCUMMING APPARATUS, 


For Preventing Incrustation in Steam Boilers. 
This Apparatus has been approved of as being a necessary and useful 
invention by some of the most eminent Engineers in the country. 
For particulars, apply to 
SEWARD & SMITH, ENFIELD, Near ACCRINGTON, 
An Agent Wanted for London and district. (11403) 





Best Crystallised Manganese Spiegel Iron 
And all other kinds of German 
NATURAL STEEL IRON, 
Produced out of the Best Sparry Iron Ores, for Steel Manufacturing 
Works, even as for Puddling, Forge and Foundry Ironworks, to refine 

common Iron. 
Delivered to al] ports of Great Britain, and all information given, by 
RUDOLPH BEUTEFUHR, 
Mining Agent, 
SIEGEN, Rhenish Prussia. 


P.S.— Railway trains to and from the Rhine via Station Deutz (opposite 
Colog ne). 


ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Axp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 
PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES, 

SPECIAL TOOLS FOR ARMOUR PLATES FOR 

FLOATING BATTERIES, 


ao. 
PRIZE MEDAL, PARIS EXHIBITION, 1855. 


(E1748) 





"IMPORTANT TESTIMONIALS. 


From Messrs. DAVID BROMILOW a and ¢ CO., Blackbrook, &c., 
St. Helens, 
St. Helens, 6 h February, 18 4. 
Mr. Enocu Tomer, Tay Glass Works, Perth, 
Sir,—“e have used your Gauge Glasses for some years, and they are the 
best we have been able to meet with, 


Collierics, 


Yours obediently, 
Pro Davee Bromivow and Co., J. Morris, 
From Messrs. JOHN BROWN -_a Ow, 


ve fick 


Atlas Steel and Ironworka, 
Sheffield, February 11, 1864, 


Sir,—In reply to your letter of 3rd, we have used your Gauge Glasses for 
some years, and certainly we have found them the best we have had, 
We are, Sir, yours truly, 
Joun Brown and Co. 
From Messrs, DANJEL ADAMSON and Co., Newton Moor Ironworks, 
Hyde, near Manchester. 
llyde, near Manchester, 8th February, 1864, 
Mr. Enocu Tomer, 

Dear Sir,—In reply to your favour of the 3rd instant, we have pleasure 
in saying that your Glass Wator Gauge Tubes have given us outire satis. 
faction for several years, and have found none equal to them under high 
pressed steam—say at from 80 to 150 1b. pressure. 

Yours truly, 
Pro DANtsL ADAMSON and Co., W. Bre.ey. 


From Mr. J. WRAGGE, Shelton ¢ Colliery and Ironworks, near Stoke, 
Staffordshire. 
Staffordshire, June 14, 1861, 
Mr. Enocn Tomey, Perth. 
Sir,—I beg to inform you that the Gauge G!asses received from you are 
the best we have been able to get.—Yours obediently, 
Pro. J. Wracer, B, SownEr. 
_ (G19) | 


RICHARD GARRETT and SON, 


LEISTON, SUFFOLK, 





MANUFACTURERS OF FIRST-CLASS 


PORTABLE, TRACTION, & FIXED 
STEAM ENGINES, 


COTTON GINS, CORN MILLS, THRASHING MACHINES, 
AND IRRIGATING PUMPS, 
Also Sole Licensees for the Manufacture of 
SAVORY’S Patent Double Engine System of Steam Plonghing 
with a Sivgle Rope, the Simplest, most Effective, & Durable. 
Estimates forwarded, and Machinery shown in Work, on application to 
RICHARD GARRETT & SON, Letstrony Works, Surro.K; 
Or to CHARLES POWIS & CO., Agents, 51, Gracechurch-st., ae “) 
448 


PORTABLE MORTAR MILLS 


FOR CONTRACTORS, &c. 





EK. 8: and F. Turner, Ipswich, 
® manufacture the above improved MORTAR MILL; also Portable 
and Fixed Steam Engines, Machinery for Corn _— oir Mills, Manure 





Factories, and all kinds of Mill Gearing, Shafting, & (H431) 
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Important to Architects, Engineers, , Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Manonester Buripines, WESTMINSTER. 
Zinc properly laid has been proved by most extensive and longexperience in France, Belgium, and Germany to be a m_-x* secwre, durable, and economical covering and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that pot less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. ‘lo aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks ; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs Horniman and Co,’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 
N.B.—No covering can be more economical, durable, and secure than Zinc when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 
a apetied 2 Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (E1279) 


JAMES W. TYLER, 
CONTRACTOR FOR DEVAUN'S VIEILLE MONTAGNE THICK ZINC ROOFING, ON IMPROVED PRINCIPLES, 


OFFICE—12, Abingdon-street, Westminster (close to Victoria Tower), WORKS—Wood-street, Westminster. 








Having been for upwards of four years actively joe ag bre in laying DEVAUX’S THICK ROOFING ZINC (the purest extant) upon the new principles introduced by Mr. EpMestox, Mr. TYLER can refer with confidence to 
work done as his best recommendation, Good zinc badly laid will still be a failure, for there is much more importance in the mode of laying than is yet generally known; and parties who will entrust their work to Mr. 'YLER 
will find that this important point is thoroughly attended to, and at no extra cost. Good Zinc thus laid is quite as lasting as Lead, if the woodwork is arranged according to directions given. Estimates furnished for every 
description of Zine Roofing and Guttering, inclusive or e xclusive of Timber or Iron hansen in all parts of England. (F152) 








MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
5, BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.*&. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 


te 4) iy i/) 














An Extensive Town Stock ——- 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. | Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe, 
Sheets ot Sections and Lists of Prices sent on application. roy 


JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON: LANCASHIRE. 


ESTABLISHED 1839. 





MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “ MUSGRAVE’S PATENT “VALVE,” 


Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINEs, STEAM BOILERS, GAS on AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, 


Mill Gearing for Cotton Spinning Milis, Flax Milis, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 10 20 owr. ALWAYS IN STOCK. 
LONDON OFFICE, 9. ADAM STREET. ADETPHTY, W.C. 0751 








———————— ST SS 


PLATT AND SCHIELE’S SILENT FANS. 


New Style, 1863—Reduction in Prices. 


Construction much simplified, and capabilities greatly increased. The new style of Platt and Schiele’s Fans are the ony 
Fans in which the air is properly guided in its passage, and delivered in a continuous stream without meeting with any obstruction. 
Perfectly noiseless. Purchasers can have particulars of the Co.’s Improved Cupolas and Blast Arrangements ‘free of charge. 


Prize Medals— Paris, 1855; London, 1862. Above 3,000 Platt §& Schiele’s Fans Sold. 
The new COMPOUND FANS give a blast of 3 Ib. press. at the speed of an ordinary Fan—say 1,200 revol. per min. for a 50-in. Fan. 
The new Fans have Parallel Bearings and Steel Spindles, and are Guaranteed for Two Years. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS, 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


G4i7 
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THE 


$\\PATENT NUT & BOLT COMPANY,, 


(LIMITED.) 
rox, niNpEnson, & co, LONDON WORKS, BIRMINGHAM. 


MANUFACTURERS OF 





RIVETS, COACH SCREWS, SET PINS, TIE RODS, COTTER PINS, &c. &c. 
Smiths’ Work and Forgings, and every description of Railway Fastenings, &c 
LONDON OFFICE:-— 

24, BUDGE ROW, CANNON STREET, E.C. 








ea 
Ne 


(385) 








FLETCHER, JENNINGS & CO., 


LOWCA WORKS, WHITEHAVEN. 




















NT M ENGINES, 
FOR MINES, COLLIERIES, IRONWORKS, BRANCH TRAFFIC, CONTRACTORS, &c. 


[2 these Engines the Driving Axle is placed under the Fire-box (the 
: valye-gearing being worked from the leading axle), whereby the overhanging length, so objectionable in other four-wheeled Engines, is greatly 
reduced, and the whoie rendered very compact and short, and well-balanced, The water is curried in tanks beneath the foot-plate, and under the 
Loilcr-barrel. Different sizes are always kept on hand or in progress, 11222 
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MARSHALL SONS, AND CO. (LIMITED), 
BRITANNIA IRONWORKS, 
GAINSBOROUGH, LINCOLNSHIRE, 


MANUFACTURERS OF 


IMPROVED PORTABLE STEAM ENGINES, 


Of general applicability as Motive Powers, and specially adapted for Driving 
AGRICULTURAL MACHINERY of all kinds. | CENTRIFUGAL and other PUMPS. 
GRINDING AND CRUSHING MILLS. CIRCULAR SAWS and other WOOD-WORKING 
BRICK-MAKING MACHINES. MACHINERY. 
MORTAR MILLS. COTTON GINS, &c. &eo. 
AND TO THE GENERAL PURPOSES OF 
Centractors and Builders, and for Steam Cultivation. 
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M. §., and Co.’s Portable Engines possess un- 
usual capacities and strengih for the nominal 
powers assigned to them, while the liberal use of 
wrought iron and steel in their construction keep 
the weight within reasonable limits. Every 
Engine is sent out furnished with all the appli- 
ances and tools for working it safely and effec- 
tively. 


In addition to numerous Prizes, Medals, and 
commendations, these Engines have gained a more 
substantial confirmation of their merits in having 
been extensively adopted and highly approved not 
only in this country and its colonies, but also in 
the principal States of Europe; and the Manu- 
facturers refer with much satisfaction to the in- 
creased and still increasing demand for them, as 
conclusive evidence of their well-established cha- 
racter for efficiency, economy, and durability. 


They are made with one cylinder, from 2-Horse 
Power; and with two cylinders, from 8-Horse 





Power. 





M S., and Co., also Manufacture Stationary Engines, on the same 

® principle as the Portable. FIXED HORIZONTAL ENGINES, with CORNISH or MULTITUBULAR BOILERS. 
COMBINED THRESHING and DRESSING MACHINES, for all kinds of Grain. GRINDING MILLS, Portable and Fixed. 
cIRCULAR SAW BENCHES, Plain and Self-acting. MORTAR MILLS, various sizes, &. &. 


Illustrated Catalogues may be had, free by post, on application to the Works, or to the London Office, 113, Leadenhall-street, B.C. 


TO ENGINEERS, BUILDERS, AND PLUMBERS, 
R. F. DALE, 


Brassfounder, Lead Merchant, and Manufacturer of Plumbers’ Brasswork, 
Pumps, Waterclosets, Sheet Lead and Pipe, Engineers’ Gun Metal Castings, 
Axle Brasses for Railways, Steam Fittings, Valves and Cocks of every 
pattern, Diving Apparatus, &c. 
MANUFACTORY, 8 anp 9, SHOE LANE, FLEET STREET. 
Antifriction Metal for Railway Bearings, requiring less lubricating than 
any other Metal in use. (F302) 





SEWARD & SMITH’S 
PATENTED SCUMMING APPARATUS, 


For Preventing Incrustation in Steam Boilers. 
This Apparatus has been approved of as being a necessary and useful 
invention by some of the most eminent Engineers in the country. 
For particulars, apply to 
SEWARD & SMITH, ENFIELD, Near ACCRINGTON. 
An Agent Wanted for London and district. (403) 
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Best Crystallised Manganese Spiegel Iron 
And all other kinds of German 
NATURAL STEEL IRON, 
Produced out of the Best Sparry Iron Ores, for Steel Manufacturing 
Works, even as for Puddling, Forge and Foundry Ironworks, to refine 

common Iron. 
Delivered to all ports of Great Britain, and all information given, by 
RUDOLPH BEUTEFUHR, 
Mining Agent, 
SIEGEN, Rhenish Prussia. 
P.S.—Railway trains to and from the Rhine via Station Deutz (opposite 
Cologne). (H439) 


ENGINEERS’ TOOLS. 
cG. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Anp 9, ADAM STREET, ADELPHI, LONDON, W.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, AND 
RAILWAY WHEEL LATHES; 





’ BORING, PLANING, SLOTTING, SHAPING, DRILLING, SCREWING, 


PUNCHING, SHEARING, PLATE-BENDING, CORRUGATING, 
AND BAND-SAWING MACHINES, 
SPBOIAL TOOLS FOR ARMOUR PLATES FOR 
FLOATING BA 


TTBRINS, 40. 
PRIZE MEDAL, PARIS EXHIBITION, 18565. 
(11748) 


IMPORTANT TESTIMONIALS. 


From Messrs. DAVID BROMILOW and CO., Blackbrook, &c., Coliierics, 
St. Helens, 
St. Helens, 6:h February, 1814. 
Mr. Exocu Tomer, Tay Glass Works, Perth, 
Sir,—We have used your Gauge Glasses for some years, and they are the 
best we have been able to meet with. 





Yours obediently, 
Pro Davy Bromivow and Co., J. Morris. 


From Messrs, JOHN BROWN and 00., Atlas Steel and Ironworks, 


effield. 
Sheffield, February 11, 1864, 
Mr. Exocu Tomey, Perth, 
Sir,—In reply to your letter of 3rd, we have used your Gauge Glasses for 
some years, and certainly we have found them the best we have had. 
We are, Sir, yours truly, 
Joun Brown and Co, 


From Messrs. DANIEL ADAMSON and Co., Newton Moor Ironworks, 
Hyde, near Manchester. 
Hyde, near Manchester, 8th February, 1864. 
Mr. Exocu Tomry, 

Dear Sir,—In reply to your favour of the 3rd instant, we have pleasure 
in saying that your Glass Water Gauge Tubes have given us entire satis- 
faction for several years, and have found none equal to them under high 
pressed steam—say at from 80 to 150 lb. pressure. 

Yours truly, 
Pro Danis ADAMSON and Co., W. Breuey. 


From Mr. J. WRAGGE, Shelton Colliery and Ironworks, near Stoke, 
Staffordshire, 
Staffordshire, June 14, 1861. 
Mr. Exocn Tomey, Perth. 
Sir,—I beg to inform you that the Gauge Glasses received from you are 
the best we have been able to get.—Yours obediently, 
Pro. J. Wraaer, B, Sowner. 
(G1119) 


RICHARD GARRETT and SON, 


LEISTON, SUFFOLK, 
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MANUFACTURERS OF FIRST-CLASS 


PORTABLE, TRACTION, & FIXED 
STEAM ENGINES, 


COTTON GINS, CORN MILLS, THRASHING MACHINES, 
AND IRRIGATING PUMPS, 
Also Sole Licensees for the Manufacture of 
SAVORY’S Patent Double Engine System of Steam Ploughing 
with a Single Rope, the Simplest. most Effective, & Durable. 
Estimates forwarded, and Machinery shown in Work, on application to 
RICHARD GARRETT & SON, Leiston Works, Surroik; 
Or to CHARLES POWIS & CO., Agents, 51, Gracechurch-st., London, E.C. 
H44-) 


PORTABLE MORTAR MILLS 
FOR CONTRACTORS, &o. 





a 


so PO os: en 
R. and F.§ Turner, Ipswich, 
® manufacture the chose tnesent MORTAR MILL ; also Portable 
and Fixed Steam Engines, for Corn Mills, Oil Mills, Manure 
Factories, and all kinds of Mill Gearing, Shafting, &c. (H431) 
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CLINTON and OWENS, late BENJAMIN FOWLER and CO, 


WHITEFRIARS-STREET, FLEET-STREET, LONDON, 


E.C. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT, 


TO BE DRIVEN 


FILLING FLOUR 


os 





Fig. B shows an IMPROVED and POWER- 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
C. and O. make! arge numbers of these Presses, 
and can supply them at very reasonable 
cost. 



































No. 26 shows a set of ‘TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. 





Eccentrics, Face-Plates, Cranks, Driving Pullies, 
Black and Bright Shafting, Plummer Blocks, and 
Gearing of every description. 
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Fig. A gives an elevation of an [MPROVEO HORIZONTAL STEAM PUMPING ENGINE —the 


whole mounted on one strong bed-plate, ready for bein at once fixed in position, and for connecting 
steain, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pumps can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 
of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing 














THE ABOVE I8 AN ILLUSTRATION OF 


A COMPLETS OTL MILL, 
TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, &c. 
It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. The above will be found a simple and first-class plant, at 
much less cost than work of this class is usually supplied at. Most satisfactory reports have been 
received from houses of the first standing in India, Odessa, and other quarters where similar machinery 
has been supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars, and Estimates may be had on application at the Works, for these or any other form of Press. 


ENGINEERS LONDON. 


WOOL PRESS. 


AN IMPROVED HYDRAULIC WOOL 
ADAPTED FOR COLONIAL USE, 


CLINTON ,OWENS 





THE AUSTRALIA®*: 


THE ABOVE CUT REPRESENTS 
PRESS, SPECIALLY 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C, and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class. . 





Messrs. CLINTON & OWENS beg to call attention 
to the Improvements they have effected in the 
Arrangement of DOUBLE-ACTION PUMPS, 


as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more readily examined and 
removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is equally balanced in both the up and the down stroke. 

In these sketches india-rubber disc valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump indicated by Figs. E and F, Criston and Owens 
mostly adopt for pumps with 6in. barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps; they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction, 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitte‘ throughout in a 
substantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Yopper, Brass, or Iron, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plat®sor Eccen’ries for 
any length of stroke bore! to suit shafts of any diameter; also driving gear of every 
description. 


Tilustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger scale, with full particulars of any description of Hydraulic 
Machinery, may be had on application at the Works, Whitefriars, where a 
very large stock can always be inspected. 


BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 
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Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use. 


BORINC TOOLS. 
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BORING TOOLS, for TESTING GROUND for 


Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELLS. 




















Single, Double, and Treble Purchase Crabs, 
Travelling and other Cranes, Pulley Blocks, and 


Hoisting Tackle of every description. 
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PATENT PUNCHING AND SHEARING MACHINES, 
RIVETTING MACHINES, AND RIVET-MAKING MACHINES, 
ALL ON NEW AND IMPROVED PRINCIPLES. 
Note.—Particulars and Testimonials on Application, 
©. DE BERGUE and Co., Manufacturers of Wrought and Cast-Iron 
je es and Girders, Wrought Iron Swivel Dock Bridges of all sizes 

, Iron Buildings, Water Wheels, Boilers, Water Tanks, Machine 
— Riv ets, &c. 
Note.—Plans and Estimates on Application. 

C. DE BERGUE and CO., Patent Buffers and Draw Springs for Loce. 
motive Engines, Wagons, &e. Manufacturers of Pillar Cranes, Water 
Cranes, = other Railway’ Work. 

WORKS—STRANGEWAYS, MANCHESTER, - 


LONDON OFFICE, 10, STRAND (near Charing-cross), W. 
(esis) 


THWAITES & CARBUTT, 
LONDON OFFICES, 

14, CANNON STREET, E.C. 
GENERAL 
ENGINEERING TOOL AND 
PATENT STEA\ HAMMER 

MAKERS. 

AND DOUBLE-ACTION 
STEAM HAMMERS 
From 3 cwt. to 20 ons, 


with or without 
SELF-ACTING MOTION. 










SINGLE 








Vulcan Ironworks, 
BraDFORD, YORKSHIRE. 
(F89) 


BURT Bak OTHERS, 


WALTON'S PATENT PNEUMATIC 
HAMMER. 


Nox. 7, 8, 9, 10, Edward Street Parade, 
RIRMINGHAM. 














Mhese are the most Simple and 


Effective Hammers yet introduced, requiring less than one-fourth 


the power required to drive Steam Hammers. 

They can be worked with a band from any shaft, and are capable of 
giving from 100 to 500 blows per minute, which can be varied or stopped 
at pleasure by merely turning a tap. They are suitable for any kind oi 


Forging, Planishing, &c. 

The great simplicity of construction, the small cost, the almost im- 
possibility of putting them out of order, and the ease with which they are 
governed, will recommend them to any trade where Ilammers are used, 

They can be made to any size required. The French and Belzic Patents 
are for Sale. (1470) 


GREENS PATENT IMPROVED 
VERTICAL ENGINES AND BOILERS 


COMBINED. 








[hese Engines : are “Suitable for a 


variety of purposes. They occupy a small space, and will be found 


admissible in places where no other form of Engine and Boiler could be 
fixed. They are manufactured from 2 to 20-llorse Power, which can be 
seen at work at our London or Leeds establishments, 


Improved Double-Geared to lift] ght and heavy weights) HOISTING 
and PUMPING ENGINES, from 3-Horse Pewer and upwards, adapted for 
Coal and other Mines, Cont: actors, Builders, Decks of Vessels, Wharfs, 


Cc. 
Illustrated Prico Lists, with full particulars, free on application. 


THOMAS GREEN & SON, SMITHFIELD IRONWORKS, LEEDS ; 


FARRINGDON ROAD, HOLBORN HILL, LONDON, E.C.; np 


Cc. DE BERGUE AND CC.| _ 


THE ENGINEER. 


Prize Medal, International Exhibition, 1862. 


IMPERIAL IRON TUBE COMPANY, 
Successors to GEORGE B. LLOYD and CO,, 
GaS SIREET AND BERKLEY STREET, 
BIRMINGHAM; 
Manufacturers of Wrought Iron Tubes and Fittings, 
FOR GAS, STEAM, AND WATER. 
PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 


AP-WELDED IRON BOILER TUBES. 


GEORGE LOW, _ 


MILLGATE IRONWORKS, NEW ARK=-ON<TRENT, 


IMPROVED TURBINE WATER WHEELS 


This class is found by experiment to give the highest efficiency which can be had out of the water. 


PATENT BORING MACHINERY, 


FOR DRIVING TUNNELS, MINES, ADITS, SHAFTS, QUARRIES, &c, 


HIGH PRESSURE CONDENSING AND QUICK SPEED ENGINES, 


; MILL GEARING, CENTRIFUGAL PUMPS, AND EYDRAULIC MACHINES. (D2075) 
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FLETCHER, JENNINGS & CO., 


WORKS , WHITEHAVEN. 


LOWCA 




















19, EDEN QUAY, DUBLIN. (F308) 
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MINERAL TANK LOCOMOTIVE ENGINES, 


FOR MINES, COLLIT RIES, IRONWORKS, BRANCH! TRAFFIC, CONTRACTORS, &c, 
[n these Engines the Driving Axle is placed under the Fire-box (the 


valve-gearing being ounet from the leading axle), whereby the overhanging length, so objectionable in other four-wheeled Engines, is greatly 
ae and the whole rendered very compact an id hort, end well-balanced. The water is carried in tanks beneath the foot-plate, and under the 
ojler- barrel. Difteren t sizes are alwave nop ton hand or in p rogress, (H222 


“MARSHALL SONS, AND CO. (LIMITED), 
BRITANNIA iIRONWORKS, 


GAINSBOROUGH, LINCOLNSHIRE, 


MANUFACTURERS OF 


[IMPROVED PORTABLE STEAM ENGINES, 


Of general applicability as Motive Powers, and specially adapted for Driving 
AGRICULTURAL MACHINERY of all kinds. CENTRIFUGAL and other PUMPS. 
GRINDING AND CRUSHING MILLS. CIRCULAR SAWS and other WOOD-WORKING 
BRICK-MAKING MACHINES, MACHINERY. 
MORTAR MILLS. COTTON GINS, &c. &e. 
AND TO THE GENERAL PURPOSES OF 
Contractors and Builders, and for Steam Cultivation. 


PATENT 








M. &., and Co.’s Portable Engines possess un- 
usual capacities and strength for the nomina) 
powers assigned to them, while the liberal use of 
wrought iron and steel in their construction keep 
the weight within reasonable limits. Every 
Engine is sent out furnished with all the appli- 
ances and tools for working it safely and effec- 


tively. 


In addition to numerous Prizes, Medals, and 
commendations, these Engines bave gained a more 
substantial confirmation of their merits in having 
been extensively adopted and highly approved not 
only in this country and its colonies, but also in 
the principal States of Europe; and the Manu- 
facturers refer with much satisfaction to the in- 
creased and still increasing demand for them, as 
conclusive evidence of their well-established cha- 
racter for efficiency, economy, and durability. 


They are made with one cylinder, from 2-Horse 
Power; and with two cylinders, from 8-Horse 


Power. 


M. . and Co., also Manufacture Stationary Engines, on the same 

ef as the Portable. FIXED HORIZONTAL ENGINES, with CORNISH or MULTITUBULAR BOILERS, 
COMBINED THRESHING and DRESSING MACHINES, for all kinds of Grain, GRINDING MILLS, Portable and Fixed. 
CIRCULAR SAW BENCHES, Plain and Self-acting. MORTAR MILLS, various sizes, &c. &c. 


Illustrated Catalogues may be had, free by post, on application to the Works, or to the London Office, 113, Leadenhall-st., E.C. (H285) 
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JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON: LANCASHIRE. 


ESTABLISHED 1839. 





if 4 





7 to 25 tons HAMMER. 8 and 4 tons HAMMER. 6 to 20 cwt. HaMMER. 





34 cwt. HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Milis, Fiax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B—HAMMERS FROM 33 10 20 cwr. ALWAYS IN STOCK. 
‘' LONDON OFFICE, 9. ADAM STREET, ADELPH W.C. 
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UNDER ROYAL 





PATENT CAST AND COMBINED WROUGHT AND CAST IRON ROCKING FURNACE BARS. 


18, Cannon Street, ELondon, E.C. 
































The Cast Iron Rocking Bar is now so generally used as to require no comment from the Patentees. 
The Patentees have been successful in combining wrought with cast iron, so that the defects which both (separately) were subject to, conjointly they overcome. 

; In fierce furnaces, such as in steamships and locomotives, where the blast pipe is frequently used, the cast iron bar is subject to fusing, and the wrought iron one, from want ot support, when 
it becomes softened by heat, deflects, either falling out altogether, or allowing quantities of unconsumed fuel to pass into the ash-pit. ' 

_ The Patentees have overcome all these difficulties by combination; they anes on the top of their original Rocking Bar (having first reduced it one-half in depth) a bar of ordinary wrought 
iron, and so fasten them together as to allow for expansion and contraction. In this combined bar the fire is met by wrought instead of cast iron; such wrought iron having a craile to lie on, its 
whole length, and having side supports, is prevented from twisting or deflecting in any way whatever, and must remain until consumed by long service. By introducing air-spaces between the 
wrought and cast bar, contact of heat is broken, so that the under bar and fittings are not subject to the action of the fire, and will not require renewal. 

For locomotives they are peculiarly applicable, and are made either rocking or stationary. The Bars can be seen at the Office, as above. 

OP weight of fire can prevent these Bars from being rocked; and, being clear at both ends, nothing has ever hindered them from Rocking freely, although they have been in use for upwards 

of three years. (G855) 
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W. BLACKETT, 
HOPE IRONWORKS, 106, SOUTHWARK BRIDGE ROAD, LONDON, 


ESTABLISHED IN THE YEAR 1851, 
MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS!, IRON SHIPBUILDERS’, & BOILER MAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 














HE Machines now on Hand and for Sale 
consist of Screw-cutting Lathes, 6, 8, 9, 10, and I4ia. 
centres, bed 6, 13, 15, 16, and 18ft. long ; single and double 
power Hand Lathes; Foot Lathes, single and double 
power; fifteen Drilling and Boring Machines of various 
sizes ; Powerful Slotting Machine ; Shaping Machine, with 
two tables ; Punching and Sheering Machines for }, 3, 4, 
4, and } plate ; deuble-ended ditto for } plate, with stop 
motion for punch ; Planing Machine, to plane 10ft. long 
X 2ft. 7jin. wide, with two tool boxes ; ditto, 6ft. long x 
2ft. 6in. wide ; ditto 4ft. x 2ft. ; ditto, 2ft. 6in X bin. ; 
Weston’s Pulley Blocks, Screw Jacks, Ratchet Drill Braces, 
&c.—Apply as above. — For patterns of other Machines see 
my Advertisements in the back numbers of THE ENGINEER, 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without 
delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. 








All goods warranted to be of sound material and good 


workmanship.—For prices and further particulars 
apply as above. (F505) § 
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Important to Architects, Engineers, Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester Buripines, WEsTMInsTER. 
Zinc properly laid has been proved by most extensive and longexperience in France, Belgium, and Germany to be a must secure, durable, and economical covering and is now preferred 
to all cther materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks ; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs, Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs, Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 


N.B.—No covering can be more econemical, durable, and secure than Zine when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 
a special Discount will be allowed to all persons upon the Zine used in roofs,when certified by either of the above Architects to be properly laid. ‘ (E1279) 


JAMES W. TYLER, 
CONTRACTOR FOR DEVAUX’S VIEILLE MONTAGNE THICK ZINC ROOFING, ON IMPROVED PRINCIPLES. 


OFFICE—12, Abingdon-street, Westminster (close to Victoria Tower), WORKS—Wood-street, Westminster. 
Having been for upwards of four years actively employed in laying DEVAUX’S THICK ROOFING ZINC (the purest extant) upon the new principles introduced by Mr. Eomestox, Mr. TYLER can refer with confidence to 
work done as his best recommendation, Good zinc badly laid will still be a failure, for there is much more importance in the mode of laying than is yet generally known; and parties who will entrust their work to Mr. TYLER 
will find that this important point is theroughly attended to, and at no extra cost. Good Zinc thus laid is quite as lasting as Lead, if the woodwork is arranged according to directions given. Estimates furnished for eve y 
description of Zinc Roofing and Guttering, inclusive or exclusive of Timber or Iron Framing, in all parts of England. (F182) 


JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON, LANCASHIRE. 


ESTABLISHED 1839. 
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valiant 


34 cwt. HAMMER. 30 to 50 cwt. HAMMER 7 to 25 tons HAMMER. 8 and 4 tons HAMMER. 6 to 20 cwt. HaMMur, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS. WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGFS, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning Millis, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 33 to 20 owr. ALWAYS IN STOCK. 
LONDON OFFICE, 9. ADAM STREET. ADELPHI. W.C. (G751 


W. COLLIER & CO.’S 
IMPROVED 
DOUBLE-LEVER PUNCHING, SHEARING, & BAR CUTTING MACHINE. 
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The Levers are of Wrought Iron, Steeled where operated upon by the’Cams and‘where,they work ;in the ram 


slides ; they are left sufficiently long and heavy to withdraw the Punch, or raise the Shear slide, under any circumstances, without the aid of mechanical means. The operation of Punching is completed, 
and the slide returned to the top in little more than half a revolution of the machine, enabling it to be worked at a much higher speed than eccentric machines, still allowing the same amount of time for 
moving the Plate. The cams contain rollers, to reduce the friction when the pressure comes on, thus preventing them wearing away, disengaging apparatus for throwing the Punch out cf gear, and apparatus 
for holding down the Plates whilst Shearing. The Punching end of the machine is made as narrow as possible, to enable holes to be punched in the corners of bent Angle Iron or Plates. Angle Iron Cutters, 
for Cutting Bars of any length or Rivet-making Apparatus, can be attached to the side, and Steam Engines if required. Having made a very large number of the above Machines during the last ten years, 
Messrs. COLLIER and Co. ean confidently recommend them as the strongest and most expeditious Machines in use. For Prices, &c., apply at the 


WORKS, GREENGATE, SALFORD, MANCHESTER. (504) 
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CLINTON and OWENS, late BENJAMIN FOWLER and CO, 


WHITEFRIARS-STREET, FLEET-STREET, LONDON, 





E. Cc. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, FOR HOME USE OR EXPORT 


TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM 


THLOINC FLOOR 
= zy 





Fig. B shows an IMPROVED and POWER- 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes, Messrs. 
C. and O. make! arge numbers of these Presses, 
and can supply them at very reasonable 
cost. 























No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. 





Eccentrics, Face-Plates, Cranks, Driving Pullies, 
Black and Bright Shafting, Plummer Blocks, and 
Gearing of every description. 
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Fig. A gives an elevation of an [MPROVEO HORIZONTAL STEAM PUMPING ENGINE —the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engine, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes are adapted according to circumstances; the pumps can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 
of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing 














THE ABOVE I8 AN ILLUSTRATION OF 


A COMPLETES OTT MILL, 

TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NOT, &c. 
It is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. The above will be found a simple and first-class plant, at 
much less cost than work of this class is usually supplied at. Most satisfactory reports have been 
received from houses of the first standing in India, Odessa, and other quarters where similar machiner 

has been supplied. C. and O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars, and Estimates may be had on application at the Works, for these or any other form of Press. 


uUNPRESSEO 
eALES 












THE AUSTRALIAN WOOL PRESS. 


THE ABOVE CUT REPRESENTS \« AN IMPROVED HYDRAULIC WOOL 
PRESS, SPECIALLY XN ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class. 





essrs. CLINTON & OWENS beg to call attention 
to the Improvements they have effected in the 
ement of DOUBLE-ACTION PUMPS, 


as shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced; they can be more readily examined and 
removed for renair or clearance than in Pumps of this kind hitherto made; and the 
action is equally balanced in both the up and the down stroke. 

In these sketches india-rubber disc valves are shown, which are very good for 
ordinary purposes ; but valves of brass, with brass seatings, iron, with iron seatings, or 
of other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump indicated by Figs. E and F, Ciinron and Owens 
mostly adopt for pumps with 6in. barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps; they are much less 
expensive in themselves; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitte2 throughout in a 
substantial and workman-like manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter; also driving gear of every 
description. 


Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger scale, with full particulars of any description of Hydraulic 
Machinery, may be had on application at the Works, Whitefriars, where a 
very large stock can always be inspected. (G1322 





POWER. 








Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use. 





BORINC TOOLS. 
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BORING TOOLS, for TESTING GROUND for f 
Bridges, Foundations, Minerals,. &c., and for & 
ARTESIAN WELLS. 
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Single, Double, and Treble Purchase Crabs, 
Travelling and other Cranes, Pulley Blocks, and 
Hoisting Tackle of every description. 
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Important to Architects, Engineers, Builders, Railway, and other Ouiapemten, 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester Buipines, WesTMInsTER. 
Zine properly laid has been proved by most extensive and longexperience in France, Belgium, and Germany to be a mst secwre, durable, and economical covering and is now preferr: 
to all cther materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. Within the last few years persevering effo 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perf 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibitior 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples :—The Patent Granary, West India Docks ; Copenhagen Wc< 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill ; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Stat 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refre— 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs. Horniman and Co,’s Tea Warehouse, Wormwood street; Me 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. —~ 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 
N.B.—No covering can be more econemical, durable, and secure than Zine when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good wT 
a » qed Discount wil will be allowed to all dL sooena upon the Zinc used in roofs,when certified by either of the above Architects to be poupely ‘laid. (E127: 


N EW IMPROVED PORTABLE STEAM ENGINES AND aimee 
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Stationary Engine. Steam Crane. Deck W_.nch. Hoisting Engine. Portzble Engine. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED 1 FREE IN GLascow, HULL, LIVERPOOL, OR LOWDON. 
1-Horse | 2-Horse | 3-Horse 4-Horse | 5-Horse | 7-Horse | 9-Horse | 11-Horse | To Hoist To Hoist | To Hoist | To Hoist 
Power. Power. Steam 35 ewt. 50 ewt. 70 cwt. | 6 Tons. 


Stationary | Teun Power. | Power. Power. | Power. | Power. | 
Engines [615 | £65 | £85 £105 £125 | £150 | £180 | £210 | Crames i990 | £235 £285 | £380 
The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash-pit. They require no building whatever, but may be started at once. 


4 The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


A. SHANKS AND SON, 27, LEADENHALL STREET, LONDON. 


| MANUFACTORY, DENS IRONWORKES, ARBROATH. 


These agen and Cranes can be seen in operation by applying at 27, Leadenhall Street. 
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| — JOHN MUSGRAVE & SONS, 


GLOBE IRONWORES, BOLTON: LANCASHIRE, 


ESTABLISHED 1839. 
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MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINEs, STEAM BOILERS, GAS vy —wanateene AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, & 


Mill Gearing for Cotton Spinning Milis, Fiax Milis, Corn Mills, Bleach Works, Iron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 
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30 to 50 cwt. HAMMER 7 to 25 tons HAMMER. 8 and 4 tons Hammer, 6 to 20 cwt. Hamman. 








THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 33 to 20 cwr. ALWAYS IN STOCK. 
LONDON OFFICE, 9, ADAM STREET, ADELPHI .C. 7 coro 
THE TIVIDALE COMPANY, LIMITED, WHEATMAN AND SMITH, 
(LATE JOHN H. PORTER AND CO.,) RUSSELL WORKS, 
7, ST. MILDRED’S COURT, POULTRY, LONDON, E.C., KELHAM ISLAND. SHEFFIELD, 
pecan ania STEEL CONVERTERS AND REFINERS, 


SAWS, FILES, EDGE TOOLS, 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 
Machine, Planing, Moulding, Groov- 

iug, Feathering, Chipping ana Side 
Irons, and every description of 
Wood-shaping Tools. 
IMPROVED TILLERS, 
BUCKLES, GIBS & WEDGES 
FOR LOG AND DEAL FRAMES, 
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Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &c. &c. 


IRON "BRIDGES. “ROOFS, “AND BUILDI NGS, PATENTEES AND MANUFACTURERS OF TUK 
IRONFOUNDERS, SMITHS, AND BOILERMAKERS, FACE-PLATE GROUND CIRCULAR SAWS, 
BUILDERS OF IRON "LIGHTHOUSES, &e, AND WHEATMAN’S ANTIFRICTION KEY TILLER, 


WORKS: TIVIDALE, STAFFORDSHIRE. (G746) For Log and Deal Frames. (1570) 
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>LATT AND SCHIELE’S SILENT FANS. 


New Style, 1863— Reduction in Prices. 
Construction much simplified, and capabilities greatly increased. The new style of Platt and Schiele’s Fans are the onry 
ans in which the air is properly guided in its passage, and delivered in a continuous stream without meeting with any obstruction. 
erfectly noiseless. 


Prize Medals—Paris, 1855; London, 1862. Above 3,000 Platt & Schiele’s Fans Sold. 


The new Fans have Parallel Bearings and Steel Spindles, and are Guaranteed for Two Years. 


§$chiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FOR SCOTLAND, JOHN HAMILTON ap CO., 45, UNION STREET, GLASGOW. 


HE NORTH MOOR FOUNDRY COMPANY, OLDHAM, 




















COAL-CUTTING 
MACHINERY. 
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Prex IN POSITION FoR HoLerya. 






They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
t L » are being introduced into the South Wales and other 
angle from the horizontal to the vertical, thus Coal Mining districts. They are also suitable for Mining 
rendering them capable of “holeing” at any the argillaceous Ironstones of the Coal measures, as weil 
angle, and of driving “ headings.” Pick IN Position FoR VeRTIcAL Cut Upwarps. as working other Mines and Quarries. 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 












N.B.—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished, 


Applications to be made to FRED*™ LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
Or, LEVICK and SIMPSON, Blaina Ironworks, near Newport, Monmouthshire. (11633) 

















W. COLLIER & COS 
IMPROVED 
DOUBLE-LEVER PUNCHING, SHEARING, & BAR CUTTING MACHINE. 
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Cams and where they work in the ram 

slides ; they are left sufficiently long and heavy to withdraw the Punch, or raise the Shear slide, under any circumstances, without the aid of mechanical means. The operation of Punching is completed, 
and the slide returned to the top in little more than half a revolution of the machine, enabling it to be worked at a much higher speed than eccentric machines, still allowing the same amount of time for 
moving the Plate. The cams contain rollers, to reduce the friction when the pressure comes on, thus preventing them wearing away, disengaging apparatus for throwing the Punch out cf gear, and apparatus 
for holding down the Plates whilst Shearing. The Punching end of the machine is made as narrow as possible, to enable holes to be punched in the corners of bent Angle Iron or Plates. Angle Iron Cutters 
for Cutting Bars of any length ,or Rivet-making Apparatus, can be attached to the side, and Steam Engines if required. Having made a very large number of the above Machines during the last ten years, 
Messrs. COLLIER and Co. can confidently recommend them as the strongest and most expeditious Machines in use. For Prices, &c., apply at the 


WORKS, GREENGATE, SALFORD, MANCHESTER. (H504) 
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NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS. 



































Stationary Engine. " @teams Crane. “Deck W w nch. Hoisting Bagine. Sestelie ‘Sasine. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED | FREE IN i GLASGOW, _HULE, ttn tana on LONDON. a 
| " 1-Horse )-Horse 3-Horse 4-Horse 5-Horse | 7-Horse 9-Horse 11-Horse To Hoist To Hoist To Hoist To Hoist 
| Stationary Power. | Pow er. Power. Power. | Power. Power. Power. Power. Steam 85 ewt. 50cwt. | 70 ewt. 6 Tons. 
| Mimgines £45 £65 £85 £105 £125 + £150 £180 £210 | Crames ¢190 £235 = £285 += £380 





The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash- pit. They require no building whs atever, but may be started a at once. 
e STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
very Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


ALEX! SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS SOR OM ARBROATH. 


5 i Raging and Cranes can be seen in or ation by applying at § » Kendontelt Street. (F32% 
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JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKS, BOLTON, LANCASHIR® 


ESTABLISHED 1839. 
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$cwt. HAMMER. “30 to 50 cwt. HAMMER 7 to 25 tons HAMMER. 8 and 4 tons HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE, " 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS EXHAUSTERS, AND GAS 
APPARRATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c. 


Mill Gearing for Cotton Spinning {ilis, Flax Wilis, Corn Mills, Bieach ‘Yorks, Iron Works, and General Castings to Order, 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 to 20 cwr. ALWAYS IN STOCK. 
LONDON OFFICE, 9, 4D4M STREET, ADFT.PHE .cC, 


W. BLACKETT, 


HOPE IRONWORKS, 106, SOUTHWARK BRIDGE ROAD, LONDON, 
ESTABLISHED IN THE YEAR 1851, 


MANUFACTURER OF 


ENGINEERS’, MILLW RIGHTS’, IRCN SHIPBUILDERS’, & BOILER MAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 








} Machines now on Hand and for Sale 

consist of Screw-cutting Lathes, 6, 8, 9, 10, and l4iu. 
centres, bed 6, 13, 15, 16, and 1Sft. long ; single and double 
power Hand Lathes; Foot Lathes, single and double 
power; fifteen Drilling and Boring Machines of various 
sizes ; Powerful Slotting Machine ; Shaping Machine, Ha = 
two tables ; Punching and She«ring Machines for4,4,4, & 
£, and 9 plate; di uble-ended ditto for § plate, with stop 2 
motion for punch ; Planing Machine, to plane 10ft. long 
X 2ft. 7jin. wide, with two tool boxes ; ditto, 6ft. long x 
ft. Gin, wide; ditto 4ft. x 2ft. ; ditto, 2ft. Gin x 15in. ; 
Weston’s Pulley Blocks, Screw Jacks, Ratchet Drill Braces, 
&c,—Apply as above, — For patterns of other Machines see 
my Advertisements iu the back numbers of Tue ENGiInesr. 


MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without 
delay, as a large assortment of 


ENGINEERS’ TOOLS 
Are always kept in stock, ready for immediate delivery. 
All goods warranted to be of sound material and good 


workmanship.—For prices and farther particulars 
ly as above. (F305) 
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MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
; BANKSIDE, and No: 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 
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An Extensive Town Stock of 


Flat Bars to 12 inches wide. Round do. to 8 a diameter. Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Tron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates, 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe. 
Sheets ot Sections and ists of Prices sent on application. et 


SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 2O00ft. 
A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM TILE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FOR SCOTLAND, JOHN HAMILTON anv CO., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM, 


COAL-CUTTING 
MACHINERY. 















Pick IN POSITION FoR VERTICAL CuT Downwarps, Pick ix Position For HoLerne 

They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
are being introduced into the South Wales and other 
Coal Mining districts. They are also suitable for Mining 
the argillaceous Ironstones of the Coal measures, as well 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 
angle from the horizontal to the vertical, thus 
rendering them capable of “holeing” at any 





angle, and of driving “ headings.” PIcK IN POSITION FoR Vienewat Cut Soniuns, as working other Mines and Quarries. 
N.B—Air-Compressiny Machinery will be Supplied, or Plans and Specifications furnished. 
Applications to be made to FRED* LEVICK and Co., 4, Charlotte Row, Mansion House, London ; 
Or, LEVICK and eerees, Blaina Ironworks, near | Bowyert, Monmouthshire. (H633 

















WHITMORE & SONS, CHARLES POWIS & CO., 


ee eee tog ee Re ERS | Saw Mill Engineers, and Makers of Contractors’ Plant, 
Iron Works, Wickham Market, Suffolk CYCLOPS WORKS, MILLWALL PIER, LONDON, E. 
: : CITY OFFICE, 51, GRACECHURCH STREET, E.C. 


ESTABLISHED 1780. 
From the Experience of Mr. Charles Powis, 
who was for so many years with Messrs. POWIS, JAMES, and CO., we are 
enabled to make and offer to Purchasers every description of 


FIRST-CLASS WOOD-WORKING MACHINERY 


es owls AND CONTRACTORS’ PLANT, 
Pena roved Self-acting Circular Saw Bench, cuts 


18in. dee) .—Price £60. (F297) UPON ADVANTAGEOUS TERMS. 




















THE 


TIVIDALE COMPANY 


(LIMITED), 
(LATE JOHN H. PORTER AND CO.) 











7, St. Mildred’s Court, Poultry, London, E.C., 


MANUFACTURERS OF 


IRON BRIDGES, ROOFS, AND BUILDINGS. 


Tronfounders, Smiths, and Boilermakers ; 





~—— een 
Pres ——— aa 


‘tigen and Exporters of 


Modern First-Class Machinery and Fittings for CORN, CEMENT, 
COPROLITE, RICE, and other MILLS. 

PORTABLE GRINDING MILLS, dest quality; MILL STONES, | i 
THRASHING and SAWING MACHINERY, &e. Ke. 

a catalogues sent free on application, Estimates and Drawings 
urnis! 

N.B.—Specimens of the above Engines may be seen at work at the 
Aobey Mills, West Ham, erected for the Governors of Christ’s Hospital, 
London ; or ‘at the Mills of T. D. Ridley, Esq., Barking, on som 

(H477) 


BUILDERS OF IRON LIGHTHOUSES, &c. 
WORKS: TIVIDALE, STAFFORDSHIF © :. 
































Letaiiianes] 
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J. W. BENSON, 
Watch and Clock Maker by Warrant cf Appointment to HR.H. the PRINCE OF WALES, 


Maker of the Great Clock for the Exhibition, 1862, and of the Chronograph Dial by which was timed “ The Derby” of 1862, 1863, and 1864, Prize Medallist Class XXXII, 
and Honowrable Mention, Class XV.—ESTABLISHED 1749 


BENSOWS CLOCKS, ! BENSON'S CLOCKS. 




















BENSON S WATCHES. BENSOW S WATCHES. 

**The tnovements are of the finest quality of London made Levers, goid frem £10 10s., For churches, turrets, stables, and all public “The civcks and watches were objects of 
which the art cf horology is at present capable | silver, from £5 5s. places, are made with the assistance of stcam pnd fame beat Bs = — 4 — 
of producing.”—ZJllustrated London News, 8th 83 & 34 Lu‘gate Hill, London. machinery recently erected at the manufactory | Sth November, omy ustrated London News, 
Nov., 1862. ee . = 33 & 34, Ludgate Hill. London. 33 & 34, Ludgate Hill, London. 

38 & 34, Ludgate Hill, London. |. 22¥SON'S WATCHES, — " BENSON'S CLOCKS. 

_____ | Swiss Watches of guaranteed quality, gold BENSON'S CLOCES. | Suitable for the dining and drawing rooms, 
| from 45 5s., silver from £2 12s. 6d. Estimate. and specifications given for every | library, bedroom, hall, staircase, bracket, 


description of horological machine, especially | carriage, skeleton, chime, musical, night, 
public clocks, chiming tunes on any number | 4stronomical, regulator, shop, warehouse, 
of bells. | office, counting: house, &e. 

33 & 34, Ludgate Hill, London, | _ 33 & 34, Ludgate Hill, London, 

| BESSON S CLOCKS. 
Drawing-room Clocks, richly gilt, and orna- 
| BENSON'S CLOCKS. | mented with fine enamels, from the imperial 
BENSON'S INDIAN WATCH. A short pamphlet on church and turret | manufactories of Sdvres, from £200 to £2 2s 
Gold £23, silver £11 11s. clocks post-free for one stamp. | 83 & 34, Ludgate Hill, London. 


33 & 34. Ludgate Hill, London. sae ee $3 & 34, Ludgate Hill, London. | a 


BENSON'S WATCHES. 33 & 34, Ludgate Hill, London. 


Adapted for every class, climate, and country. 2 
Wholesale and retail, from 200 guineasto2}| BENSON'S EXACT WATCH. 
| Gold from £°0, silver from £24. 


guineas each. 
83 & 34, Ludgate Hill, London. 33 & 34, Ludgate Hill, London 





BENSON'S WATCHES. | 

Chronometer, duplex, lever, horizontal, re- | wah 
peating, centre seconds, keyless, astronomics], | PENG. NS 1110S 1 PAMPHLET. free by po-t for 3 stamps, contains a et listory of H <—| For the dining-room, in every shape, style 
| BENSUN'S ILLUSTRA1ED PAMFHLET. free by po-t for 3 stamps, contains a short History of Horo ogy, with price and variety of bronze -red, green, copper, 


reversible, chronograph, blind men’s, Indian, | and patterns of every dese:i,tion of Watch and Clock, and enables those who live in any part of the world to s-lect a Watch, and have it | ® ; 
: | Florentine, &, A thousand can be selected 


presentation, and railway, to suit all classes, sent safe by post. 33 & 34 LUDG A TH HILL EB C (H678) | from, from 100 guineas to 2 guineas, 
9 9 owe | $3 & 34, Ludgate Hill, London. 


33 & 34, Lucgate Hill, London. ¢ 


NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS. . 








i 


ey 














Stationary Engine. Steam Crane. : Deck W nch. Hoisting Engine. Port: ble Engine. 
PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN GLASGOW, HULL, LIVERPOOL, OR LOWDON. 
1-Horse 2-Hor:e 3-Horse 4- Horse 5- Horse 7- Horse 9-tiorse 11-liorse To Hoist Lo Loist To Hoist | To Hor st 
Stationary Power. Power. Power. Power. Power. Power. | Power. Power. Steam 35 ewt. 50 ewt. 70 ewt. 6 Tons 











Engines £45 £65 #85 = £105 £125 = 150 =| £180 | £210 | Crames £190 = £235 = £285 ~——£380 
The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash- pit. They require no building whatever, but may be started at once. 


The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


ALEX" SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORKES, ARBROATH. 


These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F323 











Important to Architects, Engineers, Builders, Railway, and other Companies. 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Manouester Buinpincs, WesrMinsrer. 


Zinc properly laid has been proved by most extensive and longexperience in France, Belgium, and Germany to be a m =! secwre, durable, and economical covering and is now preferred 
Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 


to all cther materials for roofs. 
Within the last few years persevering effor's 


estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually covered in the above countries alone. 
have been made to introduce into Fngland proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid im extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks ; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.); the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Retresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs Horniman and Co,’s Tea Warehouse, Wormwood street; Messra 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster 
N.B.—No covering can be more econemical, durable, and secure than Zinc when well laid, but good Zinc badly laid will spoil the roof, and with a view still farther to encourage gooi « ork, 
a special Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (E1279) 








_ JAMES W. TYLER, _ 
CONTRACTOR FOR DEVAUX’S VIEILLE MONTAGNE THICK ZINC ROOFING, ON IMPROVED PRINCIPLES. 


OFFICE—12, Abingdon-street, Westminster (close to Victoria Tower), WORKS—Wood-street, Westminster. 


Having been for upwards of four years actively employed in laying DEVAUX’S THICK ROOFING ZINC (the purest extant) upon the new principles introduced by Mr. EpMeston, Mr. TYLER can refer with confidence to 
work done as his best recommendation, Good zinc badly laid will still be a failure, for there is much more importance in the mode of laying than is yet generally known; and parties who will entrust their work to Mr. (YLEK 
will find that this important point is thoroughly attended to, and at no extra cost. Good Zinc thus laid is quite as lasting as Lead, if the woodwork is arranged according to directions given. Estimates furnished for eve y 
description of Zinc Rovfing and Guttering, inclusive or exclusive of Timber or Iron Framing, in all parts of England. "1/62 


102 





PLATT AND SCHIELE’S SILENT FANS. 


New Style, 1863—Reduction in Prices. 
Construction much simplified, and capabilities greatly increased. The new style of Platt and Schiele’s Fans are the onry 
Fans in which the air is properly guided in its passage, and delivered in a continuous stream without meeting with any obstruction. 
Perfectly noiseless. 
Prize Medals— Paris, 1855 ; London, 1862.. Above 3,000 Platt §& Schiele’s Fans Sold. 


The new Fans have Parallel Bearings and Steel Spindles, and are Guaranteed for Two Years. 
Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FOR SCOTLAND, JOHN HAMILTON anp CO., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM 
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CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE nang INTERNATIONAL a 1862. 




















STATIONARY ENGINE. ~ HOISTI G ENGINE. STEAM CRANE.® CONTRACTORS’ LOCOMOTIVE, LIGHT, PoRTABLE, AND SELF-PROPELLING ENGINE, 
From 1 to 80-Horse power. To Hoist from 10 ewt. to 15 tons. To Hoist from 20 ewt. to 30 tons. From 6 to 27-Horse power From 6 to 27-Horse power, 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND C0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONHILL ENGINE WORKS, GLASGOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, S. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 
Parties are Cautioned ton — or Purchasing Tmitations or nse of these Patent Manufactures. (G53) 





JOHN MUSGRAVE & SONS, 


GLOBE IRONWORKES, BOLTON: LANCASHIRE 


aetna 1839. 





9 C] 
bd % 
1 - 
‘iil th 
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__ eh ‘i ont J | 
4cwt. HAMMER. 80 to 50 cwt. Hanmnr 7 to 25 tons Hawnen, 8 and 4 tons HAMMER. 6 to 20 cwt. HAMMER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE,” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE CONDENSING AND COMPOUND STEAM ENGINES, STEAM BOILERS, GAS — AND GAS 
APPARATUS WROUGHT AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, 


Mill Gearing for Cotton Spinning Milis, Fiax Mills, Corn Mills, Bleach Works, [ron Works, and General Castings to Order. 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B.—HAMMERS FROM 34 1o 20 0owr. ALWAYS IN STOCK. 
LONDON OrrEes. 9, ADAM STREET, ADELPHI, W.c. . - ~ enh 














SMITH’S PATENT CHARLES POWIS & CO. 


STEAM, VACU UM, & HYDRAULIC GAUGES - Saw Mill Engineers, and Makers of Contractors’ Plant, 


CYCLOPS WORKS, MILLWALL PIER, LONDON, E. 
CITY OFFICE, 51, GRACECHURCH STREET, E.C. 








From the Experience of Mr. Charles Powis, 
who was for so many years with Messrs. POWIS, JAMES, and CO., we are 
enabled to make and offer to Purchasers every description of 


FIRST-CLASS WOOD-WORKING MACHINERY 


(These Gauges are acknowledged to Se Seen 


be the Best, Cheapest, and most durable of any in use. Every ireular Gane ~ ench, to cut t12 sin. deep. UPON ADVANTAGEOUS TERMS. 
Gauge is warr: anted for two years, Price £85. (F298) 
Illustrated Price Lists sent on application to SYDNEY SMITH, Hyson ——— aaa 














Green Works, Nottingham, 


Gun Metal Boiler and Bngine Fittinze, of every description IMPORTANT ANNOUN CEMENT. 
‘eee [MPROVED BOURDON PRESSURE AND VACUUM GAUGES. 
| JOHN DEWRANCE & CO., 


Phoenix Foundry, 176, Great Dover Street, Boro’, London, S.E., 
B eg to Inform their numerous Customers and Friends that the Gauges 


they are now manufacturing, at greatly reduced prices, are not in any way serv ile imitations of the French make, but are, in their working 
wts whproved and superior instruments, as J. D. and Co.’s long experience has enabled tnem to overcome the hitherto weak points of the 
P ourdon Gauge. 

These Improvements have be cen Set sured under a New Patent. All Gauges now sent ont by J. D. & Co. are menufactured under it, and are 
warranted for two years, if properly fixed ; but J. D. and Co, cannot guarantee any instruments but those of their own make, and bearing their trade 
mark. See revised circular, a 
| : Fie. 1.—Gauge in round case of polished brass, 7in. 

diameter, with central hand to indicate by units 
up to a pressure of 10, 20, = 7 60, — or 100 Ib. 
on the square inch. .. © ec « 217 


4 Fic. 1—To 200 1b, o 300%, s «so 46 ct «oe © 





8. 





Fie. 2.—Gauge in round case of polished brass, 7in. 
diameter, with eccentric hand to _— by 5 Ib. 
indications up to a pressure of 150 Ib. oe «oo SHE O 


Fee. 2.—To 900M. .. co co ce cc 66 cf 3 00 





Fig. 8 (Not Mlustrated).—Gauge in round case of 





TESTIMONIAL. 
Whitefriars-street, Flect-street, London, May 24, 1sa4 polished brass, 7in. diameter, with central hand 
Messrs. Smith and Coventry 4 ee a ee to indicate vacuum up to 30in. of mercury... .. 217 6 
Dear Sirs,—In answer to your letter of the 20th inst., we beg to say we Fis. 6 (let Matectelb—In cbleng won en 
'e 2 s _— . aS > 


have had one of your PATENT SCREW CHASING L ATHES employes iin 


our works for about six months. We have much pleasure in saying that suitable for collieries and out-door work, to1501b.117 6 








it is a very useful little tool. We have put inexperienced lads to work it, | Fic. 4.—To 200 Ib... -. +e oe oe ae ve oe 2 2 6 
and the result is that they preduce us excellent screws and studs, with 
perfectly clean threads, at about one-tenth the cost of meking th em by Fie. 5.—Gauge in round case of polished brass, din. 
a hand chasing tool. We are sure that no engineering est ab hment diameter, with central hand to indicate by units 
ought to be without one.—We remain, dear sirs, yours very tru up to a pressure of 60, 80, 109, and 150 1b. .. gs¢ 
CLINTON inD OWENS Fi@. 5.—To 200 Ib... 2. oe oe oe 2746 
SMITH & CO COVENTRY, Fia. %. Fig. 1. Fig. 5. ang “Ende . - ‘re 
“1 Fie. 6.—Gauge in round case of polished brass, 4in. 
GRESLEY IRONWORKS, ORDSAL Le ANE, These Prices include Gun-Metal Cozks for Fis. 1, 2, $, and5, and are subject toa Trade ‘ameter, with central hand, particularly adapted 
MANCHES: ce ah c u tun-Meta’ oks for Figs. 1, 2, 5, and 5, and are subjecttoaTrade for portable and Agricultural Engines, to indi- 
Have PATENT CHASING LATHES, PATENT SCREWING MACHINES, oe , . cate by units up to 60, 80, 100, or 150 Ib. per 
and numerous other Improved Machine Tools, in Stock and in Progress. Illustrated and Priced Catalogues, and furthor particulars, forwarded on application. equare inch eo .. se oo cc co cf of oo LIZ 6 
(H226) Babbitt’s, Dewrance’s, and Fenton’s Patent Metal. Gun Metal Boiler and Engine Fittings of every description. (G1054) 
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SCHIELE’S TURBINE WATER WHEELS. 


Prize Medal, Exhibition, London, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 


A LARGE NUMBER OF TURBINES OF ALL POWERS MAY ALWAYS BE SEEN IN COURSE OF CONSTRUCTION. 
THE COMPANY WILL BE GLAD TO SEND MODELS FOR INSPECTION FREE OF CHARGE. 


Schiele’s Turbines, Platt and Schiele’s Fans, Schiele’s Blast Engines, Schiele’s Governors, 
Schiele’s Ship Ventilators, Platt and Schiele’s Mine Ventilators, Schiele’s Gas Exhausters, 


Variable Expansion Gear, Centrifugal Pumps, Turbine Steam Saws, &c. &c. 


THE ABOVE MACHINES CAN ONLY BE OBTAINED FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS FOR SCOTLAND, JOHN HAMILTON anp CO., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


“MACNAUGAT, ROBERTSON, AND CRALG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, and No. 41, NEW PARK STREET, SOUTHWARK, LONDON, 5&.£. 














CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAI. 


as 
$ee4l 
An lixtensive > Stock o 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. fialf-round, Se chet, Oval, Octagon, Hexagon, Moulding, and Fancy Lron. 
Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 

















Square do. to 5 inches. Girder, Beam, and Bulb Iron. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged a | Knees, Chain, &c. 
Angle and ¥ Iron all Sizes. Bowling Bars, Plates, Angles, &c. Cast, Blister, Shear, and Spring Stee 


Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, Xe, 
Sheets of Sections and Lists of Prices sent on application. (F234 


CHAPLIN’S PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONA! EXHIBITION, 1862. 








——s . 
—_S, = 














StATIONARY ENGINE. HOISTING ENGINE. STEAM CRANE.® ‘CONTRACTORS’ LOCOMOTIVE, Licut, PORTABLE, AND Seur-Proreuuing ENGINE, 
irom 1 to 30-Horse power. To Hoist from 10 ewt. to 15 tons. To Hoist from 20 cwt. to 30 tons. From 6 to 27-Horse power From 6 to 27-Horse power, 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND SEND AWAY THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION, 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND CO0., PATENTEES AND SOLE MANUFACTURERS, 
CRANSTONMNHILL ENCINE WORKS, CGLASCOW. 
LONDON OFFICE, 9, Adam Street, Adelphi, W.C.; London Depot and Wharf, Lower Fore Street, Lambeth, 8S. 
Engines of each Class KEPT IN STOCK for SALE OR HIRE, and all our Manufactures GUARANTEED as to EFFICIENCY, MATERIAL, and WORKMANSHIP. 








Parties are ( Cautioned against Using or Purchasing Tmitations « or Tn, infringements of these Patent Manufactures. ’ _com 
FLETCHER, JENNINGS & CO., migra LER —_ 
} ' 
LOWCA WORKS, WHITEHAVEN. _ HONOURABLE MENTION DEA px Dollerm Be, 
g B 
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si la 8 
= ¥ 
_ 
Single Gauge A. Pniversal Gauge B. Double and Check Gauge C. 
(H699) 





PATENT STEAM SAW, 
For Cutting Hot Iron or Steel Bars, Rails, & Girders. 














rALeENWE MINERAL TANK LOCOMOTIVE ENGINES, 


fIFOR MINES, COLLIERIES, IRONWORKS, RANCH TRAFFIC, CONTRACTORS, &c. 





n these Engines the Driving Axle is placed under the Fire-box (the sa a 
| valve-gearing 7 ~ from tke leading axle), — % the overhanging — so objectionable in other four-wheeled Engines, Se CLARK & CHA RNLBY, General Sie 
- oduend, and the whole d very t and short, and well-balanced The water is carried in tanks beneath the foot-plate, and under the PRESTON, LANCASHIRE. (1005) 


viler-barrel. Different sizes are always kept on hand or in progress. (H222 
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The Harrison Boiler, made of any | john MeDowall and Sons, Walkin- M achinery ! Machinery! Machinery! 


size, from 6 to 50-horse power, with cast iron spheres 8in. diameter, | SHAW, FOUNDRY, Johnstone, near Glasgow.— Makers of every de- —The largest and most extensive stock of MACHINERY and 
each of which will sustain a pressure of 1,500 Ib. per square inch ; is safe | scription of Machinery for Working in Wood, such as Patent Vertical Saw | BOILERS in London for Immediate Sale, made by the most celebrated 
and economical, has a large amount of heating surface, and will stand in | Frames, to take in logs up to 6ft. square or round ; commun Vertical Saw | manufacturers, consisting of PORTABLE, STATIONARY, and DONKEY 
two-thirds the space of an ordinary boiler, and can aiso be very advan- , Frames, driven above or below by straps combined Planing and Mould- | ENGINES, multitubular, Cornish; and egg-end Boilers ; furnace work and 
tageously employed in utilising the waste heat from a reverberatory | ing Machines ; combined Grooving and Feathering, Moulding, Tenoning, | fittings, pumps, steam-pans, hydraulic and screw presses, punching and 
furnace, and without the possibility of a dangerous explosion. and Boring Machines ; Morticing and Tenoning Machines ; Circular Saw | shearing machines, mortar mills, saw frames and benches, bone mills, 
JOHN HETHERINGTON and SONS, Engineers and Tool Makers, | Benches of every size ; Travelling Saw Tables, with irom or wooden tops, | edge runners, hydro-extractors, mill-bands, fly-wheels, shafting and 
Vulcan Works, Pollard-street, Manchester. Makers also of Cotton Machi- | &&. &. Price Lists sent on_»pplication.—Care must be taken to address to | riggers, &c. &.—T. TAYLOR, 41, White-street, Borough.—N. B. Machinery 
nery. (G1238) WALKINSHAW FOUNDRY. (H696) purchased for cash. (F2 82) 


NEW IMPROVED PORTABLE STEAM ENGINES AND BOILERS. 



















































i oO -@ _¢ S 
Stationary Engine. Steam Crane. Deck Winch. Portzble Engine. 
ee PRICES OF ENGINES AND BOILERS COMPLETE, DELIVERED FREE IN GLASGOW, HULL, LIVERPOOL, OR LONDON. 
| 1-Horse | 2-Horse 3-Horse 4-Horse 5-Horse 7-Horse | 9-Horse 11-Horse To Hoist To. Hoist To Hoist | To Hoist | 
Stationary Power. Power. Power. Power. | Power. | Power. | Power. Power. Steam 35 ewt. 50 cwt. 70cwt. | 6Tons. | 
: sis since —_— |_____— —_——_— ————|_ | 
Mngines [ £45 | 265 £85 £105 | £125 | 150 | £180 £210 | Crames ¢190 = £235 £285 = £380 





The STATIONARY ENGINES are complete, with chimney-shaft, base-plate, and ash-pit. They require no building whatever, but may be started at once. 
The STEAM CRANES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. 
Every Engine and Crane are guaranteed to be of the best materials and workmanship, and to work satisfactorily. 


ALEX" SHANKS & SON, 27, LEADENHALL STREET, LONDON. 


MANUFACTORY, DENS IRONWORES, ARBROATH. 


These Engines and Cranes can be seen in operation by applying at 27, Leadenhall Street. (F323 


COAL -CUTTING 
MACHINERY. 
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Prick IN POSITION FOR HOLEING, 





They are simple and substantial in construction, and 
are not likely to get out of order. They are already 
successfully employed in the Barnsley Coal district, and 
are being introduced into the South Wales and other 
angle from the horizontal to the vertical, thus Coal Mining districts. ‘They are also suitable for Mining 
rendering them capable of “ holeing” at any eae ™ the argillaceous Ironstones of the Coal measures, as well 
angle, and of driving “ headings.” PIcK IN POSITION FoR VERTICAL Cur Upwarps. as working other Mines and Quarries. 


Messrs. JONES and LEVICK, Proprietors 
of this Patent, are prepared to supply these 
Machines, which are on an improved principle, 
and are constructed to work the Coal at any 








N.B.—Air-Compressing Machinery will be Supplied, or Plans and Specifications furnished, 


Applications to be made to FRED“ LEVICK and Co., 4, Charlotte Row, Mansion House, London; 
Or, LEVICK and SIMPSON, Blaina Ironworks, near Newport, Monmouthshire. (633 








W. COLLIER & CO.’S 


IMPROVED 
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[the Levers are of Wrought Iron, Steeled where operated upon by the;Cams and where they work in the ram 

slides ; they are“left sufficiently long and heavy to withdraw the Punch, or raise the Shear slide, under any circumstances, without the aid of mechanical means. The operation of Punching is completed, 
and the slide returned to the top in little more than half a revolution of the machine, enabling it to be worked at a much higher speed than eccentric machines, still allowing the same amount of time for 
moving the Plate, The cams contain rollers, to reduce the friction when the pressure comes on, thus preventing them wearing away, disengaging apparatus for throwing the Puach out ef gear, and apparatus 
for holding down the Plates whilst Shearing. The Punching end ofthe machine is made as narrow as possible, to enable holes to be punched in the corners of bent Angle Iron or Plates. Angle Iron Cutters 
for Cutting Bars of any length, or Rivet-making Apparatus, can be attached to the side, and Steam Engines if required. Having made a very large number of the above Machines during the last ten years, 
Messrs. COLLIER and Co. can confidently recommend them as the strongest and most expeditious Machines in use. For Prices, &c., apply at the 


WORKS, GREENGATE, SALFORD, MANCHESTER. (1504) 








